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Part I

General Principles



1Introduction

George N. Papaliodis

The term uveitis is broadly defined as inflam-
mation of the uveal tract comprised by the iris,
ciliary body, and choroid. In practice, this term
has been more broadly applied to any inflam-
matory state involving the interior of the eye
including iritis, intermediate uveitis, pars planitis,
vitritis, retinal vasculitis (phlebitis and arteritis),
choroiditis, and papillitis. This area of ophthal-
mology encompasses multiple pathologic pro-
cesses that can induce aberrant or exuberant
inflammation within the eye such as infections of
the eye, autoimmune disorders, trauma to the
eye, certain medications which can incite ocular
inflammation, and rarely malignancies.

The practitioner in this realm must

• perform a careful history with review of
systems as this can often lead to a differential
diagnosis and direct subsequent investiga-
tions. The adage that “if you listen to the
patient, they will very likely give you their
diagnosis” is more pertinent in this realm than
practically any other in ophthalmology.

• examine the patients’ eyes CAREFULLY
documenting: visual acuity, pupillary
responses, extraocular muscle movements,
confrontational or automated visual field
testing, the areas of the eye with inflammation

(anterior, intermediate, posterior), presence of
cells and/or flare (quantified and characterized
as granulomatous or non-granulomatous), iris
pathology (transillumination defects, nodules,
peripheral anterior synechiae, posterior syne-
chiae), lens changes, intraocular pressure,
clarity of the vitreous, appearance of the optic
nerve and retinal vasculature, and choroidal
pathology.

• examine other areas of the patient’s body for
pertinent findings (joint swelling, rashes,
heart murmur, etc.).

• evaluate the information obtained by history,
review of systems, and physical exam to
parsimoniously order supportive laboratory
and radiographic studies. Every patient with
uveitis does NOT require complete serologic
testing and MRI of the brain/orbit.

• prescribe the most effective and least toxic
medication to treat the ocular pathology. This
may merely require the use of topical steroids
for an episode of iritis or could necessitate
intravenous Infliximab or cyclophosphamide
for Adamantiades-Behçet’s associated retinal
vasculitis. The decision of which medication
to use should be evidenced based. Are there
double-blinded, placebo controlled trials
demonstrating safety and efficacy for this
indication? If not, are there large cohort series
or published reports in this realm? Addition-
ally, the physician must be cognizant of the
overall health of the patient and especially
comorbidities when prescribing systemic
medications (e.g., avoiding methotrexate in

G.N. Papaliodis (&)
Department of Ophthalmology, Harvard Medical
School, Massachusetts Eye and Ear Infirmary,
243 Charles Street, Boston, MA 02114, USA
e-mail: George_Papaliodis@meei.harvard.edu

© Springer International Publishing AG 2017
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the alcoholic cirrhotic or cyclosporine in the
patient with renal dysfunction).

• refer the patient to the appropriate practitioner
if the patient’s condition requires care outside
of one’s area of expertise or seek a second
opinion. It entails a generous level of humility
to admit to the patient that despite years in
medical education and training their ocular
problem requires a different specialist with
greater experience or unique expertise.
A second opinion may merely provide a fresh
perspective on a problem and direct therapy
or diagnosis in an alternative direction.

• remain current. Since approval of etanercept
in 1998, the TNF alpha inhibitors have altered
the course of inflammatory disease manage-
ment and proven to be invaluable therapies in
those with recalcitrant ocular inflammatory
disease. In 2009, the global market for TNF
alpha inhibitors was $22 billion [1]. This is
but one example of the explosion in targeted
immunomodulatory therapy directed toward
specific cytokines, interleukins, cell surface
markers, etc. This trend will invariably pro-
gress as our knowledge of the immune system
and disease mechanisms are further eluci-
dated. It will require that the physician dedi-
cate time to continuing medical education to
remain on the cutting edge of therapeutic
options.

This is a daunting list to say the least, and I
am reminded of the sixteenth century ophthal-
mologist, Dr. George Bartish, who wrote about
the qualities of a “good” ophthalmologist. In
Dr. Bartish’s era, a “good” ophthalmologist was
defined as having descended from religious
parents; studied Latin; training by a
well-respected ophthalmologist; not being
motivated by financial rewards; never promising
more than one can deliver. After reviewing his
own criteria, Dr. Bartish realized that there
were indeed very few well trained ophthal-
mologists meeting those standards [2]. Simi-
larly, those who treat uveitis patients have
considerable expectations, and the risk in per-
forming below standard can have sight threat-
ening and at times life threatening ramifications.

The reward of this field is the constant intel-
lectual stimulation, diversity of diseases, and
the appreciation of patients and colleagues alike
for the skills and knowledge necessary to deter
the effects of these infirmities.

Epidemiology

Uveitis can affect patients of any age and is
one of the leading causes of preventable
blindness in the world accounting for
approximately 10 % of blindness worldwide
[3]. The worldwide prevalence of uveitis is
estimated to be 115–204/100,000 people, and
the incidence is estimated at 17–52/100,000
people per year [4]. The mean age of patients
with uveitis is 40 years old, thus this disease
has a significant impact on patients’ produc-
tivity in the work force and their long-term
health care costs [5].

The prevalence of uveitis in the United States
is 38 per 100,000 with an incidence of approxi-
mately 15 cases per 100,000 population per year
[6]. Uveitis is estimated to be responsible for
approximately 10–20 % of the blindness in the
United States [7].

The male to female ratio is approximately
equal when grouping all uveitic diagnoses in
aggregate. There is considerable variability
depending upon specific diagnosis (e.g., anky-
losing spondylitis is 2.5 fold more common in
men than women).

Signs and Symptoms

The signs and symptoms produced by active
uveitis are dependent upon the anatomic location
of the inflammation in the eye, rapidity of onset
of the inflammation, and duration and course of
disease.

The signs of ocular inflammation involving
the anterior segment of the eye include the
following:

4 G.N. Papaliodis



• Cells
• Flare
• Fibrin
• Hypopyon
• Synechiae (both anterior and posterior)
• Iris nodules
• Iris atrophy
• Keratic precipitates
• Band keratopathy

The signs of ocular inflammation involving
the intermediate segment of the eye include the
following:

• vitreal cells
• “snowball” opacities in the vitreous
• exudates over the pars plana (snowbanking)
• neovascularization of the pars plana

The signs of ocular inflammation involving
the posterior segment of the eye include the
following:

• Vascular sheathing (arteries, veins, or both)
• Retinal pigment epithelial hypertrophy or

atrophy
• Cystoid macular edema
• Atrophy or swelling of the retina, choroid, or

optic nerve head
• Exudative, tractional, or rhegmatogenous

retinal detachment
• Retinal or choroidal neovascularization

The symptoms of uveitis are similarly
dependent upon the location of involvement in
the eye and include the following:

• Anterior segment (ocular injection, light
sensitivity, pain, blurry vision, epiphora)

• Intermediate and posterior segment (floaters,
flashing lights, blurry vision)

When counseling patients regarding the
symptoms of ocular inflammation, the abbrevia-
tion “RSVP” commonly used by primary care
physicians in deciding when to refer a patient to
an ophthalmologist is simple to remember

(Redness, Light Sensitivity, Change in Vision,
and Pain). Although nonspecific, any of these
symptoms should prompt the patient to seek
medical attention.

Classification of Uveitis

The classification of uveitis is important for
multiple reasons that are as follows:

• The location of ocular inflammation may
assist in diagnosis or at least narrow the
potential etiologies (e.g., Fuch’s hete-
rochromic iridocyclitis involves the anterior
chamber; ocular toxoplasmosis primarily
effects the retina with significant inflamma-
tory spillover into the choroid and vitreous)

• Uveitis may be a manifestation of an under-
lying serious or potentially lethal systemic
disease. The correct diagnosis can be sight-
and on occasion life-preserving.

• Uveitis may be caused by a vast number of
conditions including infections, autoimmune
disorders, medication induced, traumatic, and
neoplastic. The correct characterization of the
ocular manifestations may assist in identify-
ing an underlying etiology.

There are several classification models in exis-
tence (International Uveitis Study Group, Stan-
dardization of Uveitis Nomenclature Working
Group). Historically, the variability between the
various classification schemes lead to some degree
of confusion, and there was a need for an accepted
system to improve the comprehension of the dis-
ease course, prognosis, and scientifically scrutinize
the efficacy of various treatments. The Standard-
ization of Uveitis Nomenclature (SUN) Working
Group in 2005 developed an anatomical classifi-
cation system, standard grading systems, and
accepted terminology to use for evaluating patients
with uveitis (Tables 1.1, 1.2 and 1.3).

The grading of anterior chamber inflammation
is determined via a 1 mm × 1 mm slit beam and
the rheostat adjusted to the brightest setting
(Table 1.4).

1 Introduction 5



Anterior chamber flare is more difficult to
objectively quantify at the slit lamp without the
use of a laser flare photometer. This instrument
can measure the back-scattered light from small
molecules such as proteins in the anterior
chamber. There is a highly significant linear
relationship between laser flare intensity and
protein concentration which has been shown both

in vitro and in vivo [8, 9]. Without the use of a
laser flare photometer, the SUN Working group
chose the grading system shown in Table 1.5
which employs a more qualitative metric.

The chapters that follow will provide a basis
for evaluating, diagnosing, and treating patients
with uveitis. This is not an “all inclusive” refer-
ence guide but a reasonable synopsis by experts

Table 1.1 SUN working group anatomical classification of uveitis

Type of uveitis Primary site of inflammation Includes

Anterior uveitis Anterior chamber Iritis
Iridocyclitis

Intermediate
uveitis

Vitreous Pars planitis
Posterior cyclitis
Hyalitis

Posterior uveitis Retina or choroid Focal, multifocal, or diffuse choroiditis
Chorioretinitis
Retinochoroiditis
Retinitis
Neuroretinitis

Panuveitis Anterior chamber, vitreous, and retina or choroid

Jabs DA, et al. [10: Table 1]

Table 1.2 The SUN working group descriptors in uveitis

Category Descriptor Comment

Onset Sudden
Insidious

Duration Limited
Persistent

≤3 months duration
>3 months duration

Course Acute
Recurrent

Chronic

Episode characterized by sudden onset and limited duration
Repeated episodes separated by periods of inactivity without treatment ≥3 months
duration
Persistent uveitis with relapse in <3 months after discontinuing treatment

Jabs DA, et al. [10: Table 2]

Table 1.3 The SUN working group activity of uveitis terminology

Term Definition

Inactive Grade 0 cells (anterior chamber)

Worsening
activity

2 Step increase in level of inflammation (e.g., anterior chamber cells, vitreal haze) or increase
from grade 3+ to 4+

Improved
activity

2 Step decrease in level of inflammation (e.g., Anterior chamber cells, vitreous haze) or decrease
to grade 0

Remission Inactive disease for ≥3 months after discontinuing all treatment for eye disease

Jabs DA, et al. [10, Table 5]
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in the field to provide adequate depth of infor-
mation to the practitioner faced with these chal-
lenging patients. As with all textbooks, the
information contained herein constantly evolves
and may not completely represent the latest
advances in this realm.
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Table 1.4 Grading of anterior chamber cell

Grade Number of cells

0 <1 cell

0.5+ 1–5 cells

1+ 6–15 cells

2+ 16–25 cells

3+ 26–50 cells

4+ >50 cells

Jabs DA, et al. [10]

Table 1.5 Grading of anterior chamber flare

Grade Description

0 None

1+ Faint

2+ Moderate (iris and lens details clear)

3+ Marked (iris and lens details hazy)

4+ Intense (fibrin or plasmoid aqueous)

Jabs DA, et al. [10, Table 4]
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2Approach to the Laboratory,
Imaging, and Molecular Work-up
for Uveitis

Bradley A. Hansen and Sarkis H. Soukiasian

Introduction

The work-up and diagnosis of uveitic diseases
can be a challenge. Evolving nomenclature and
classifications as well as a limited understanding
of the utility and limitations of diagnostic tests
may lead to confusion, unnecessary testing, and
inaccurate or delayed diagnosis. In this chapter,
we hope to clarify the goals of diagnosis and
present a systematic approach for the diagnostic
work-up in patients with uveitis. In order to
appropriately discuss this work-up, we will
briefly review current nomenclature, emphasize
the importance of history, present a few impor-
tant discriminating exam findings, and highlight
the utilization of an anatomic classification sys-
tem. In addition, we will highlight the utility,
indications, and complementary role of labora-
tory, radiographic, and molecular testing. With
this review, we hope to remove some of the

uncertainty that comes when approaching these
often complicated patients.

Goal of Testing

There is little consensus among providers about
which testing should be ordered for a uveitic
evaluation. This fact highlights the importance of
defining specific goals for initiating a work-up. It
may be helpful to ask the questions: Will the
results of this test affect my clinical decision
making and change my management? Will the
results affect the patient’s visual or systemic
prognosis? Traditionally, when defining uveitic
disease, there has been an emphasis on the search
for the “etiologic diagnosis” of the inflammation
[1, 2]. One problem with this approach, is that
even after exhaustive testing, many uveitic dis-
orders do not have a known systemic association
and are ultimately termed “idiopathic” or “un-
differentiated” [1, 3]. Thus, this search may lead
to “shot-gun” testing that may not affect treat-
ment or prognosis. Jabs et al. suggest that except
for infectious diseases, Mendelian genetic disor-
ders, and toxic or allergic reactions, most uveitic
disorders are not amenable to a simple unifying
“etiology” [4]. With this in mind, our diagnostic
philosophy places a strong emphasis on history
and physical examination findings. This is to be
followed by focused, complementary testing with
the primary goal of ruling out diseases not treated
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with immunomodulators (i.e., infections—par-
ticularly those that cannot be identified by unique
exam features, and masquerade syndromes) and
systemic diseases that may have an impact on the
patient’s systemic health, prognosis, or treatment
plan. This approach helps to limit unnecessary
testing and facilitates critical treatment decisions
early in the disease course. As a secondary
concern, each clinician should further consider
the cost of each test and try to improve the
financial burden on the patient and the health
care system. Finally, it is best for the examining
ophthalmologist to order and interpret the
appropriate testing. The primary care provider or
rheumatologist will not be familiar with the
ocular differential diagnosis, so a referral for
testing may lead to inappropriate testing. An
unnecessary or incomplete work-up can cloud
the clinical picture further and ultimately lead to
testing results that are misleading.

Nomenclature and Classification

In 1996, Rosenbaum et al. highlighted the gross
inconsistencies in the use of vocabulary among
uveitis specialists. In this editorial, members of
the American Uveitis Society were given clinical
vignettes and informally surveyed about terms
that were deemed appropriate in describing the
vignette. Only one-third of specialists agreed on
descriptive terminology [5]. Some of this con-
fusion invariably contributes to the uncertainty
that many clinicians have when approaching
patients with uveitis. The International Uveitis
Study Group (IUSG) and the Standardization of
Uveitis Nomenclature (SUN) Working Group
have worked to unify inflammatory grading,
outcome measurements, and disease classifica-
tion. The classification established by the IUSG
in 1987 [6] is based on the anatomic location of
inflammation (see Table 2.1). This includes
anterior uveitis (iritis, iridocyclitis, and anterior
cyclitis), intermediate uveitis (pars planitis, pos-
terior cyclitis, hyalitis/vitritis), posterior uveitis
(focal, multifocal, or diffuse choroiditis, chori-
oretinitis, retinitis, and neuroretinitis), and
panuveitis (anterior, vitreous, retina, and

choroid). In 2005, the SUN Working Group
came to the consensus that this IUSG anatomic
classification should be used as a global standard
[7]. In 2008, the IUSG designed an additional
clinical classification system for uveitis based on
disease etiology [8]. This was defined in 3 main
categories: Infectious (bacterial, viral, fungal,
parasitic, and others), non-infectious (with
known systemic association, or no known sys-
temic association), and masquerade syndromes
(neoplastic, non-neoplastic). Between 2009 and
2013, the SUN Working group continued to
further unify classification criteria by “mapping”
terms into the description of 28 major uveitic
diseases [9, 10]. Other proposed dimensions in
characterizing uveitis include course (acute,
monophasic vs. recurrent acute vs. chronic),
laterality (unilateral vs. unilateral alternating vs.
bilateral asynchronous vs. bilateral simultane-
ous), morphology (retinitis vs. choroiditis, pau-
cifocal vs. multifocal), host (child vs. adult)

Table 2.1 Uveitic diseases by anatomic classification

Classification Related conditions

Anatomic • Anterior—iritis, iridocyclitis,
anterior cyclitis

• Intermediate—pars planitis,
posterior cyclitis, vitritis/hyalitis

• Posterior—focal, multifocal, or
diffuse choroiditis, chorioretinitis,
retinitis, neuroretinitis

• Panuveitis—anterior, vitreous,
retina, and choroid

Etiology • Infectious—bacterial, viral, fungal,
parasitic, and others

• Non-infectious—known versus
unknown systemic association

• Masquerade syndromes—
neoplastic, non-neoplastic

Additional
dimensions

• Course—acute monophasic versus
recurrent acute versus chronic

• Laterality—unilateral versus
unilateral alternating versus bilateral
asynchronous versus bilateral
simultaneous

• Morphology—retinitis versus
choroiditis paucifocal versus
multifocal

• Host—child versus adult
immunocompromised versus
immunocompetent
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and immune status (immunocompromised vs.
immunocompetent) [10].

In summary, based on the uveitis working
groups described above each patient with uveitis
should have a descriptive diagnosis based on
anatomic location. Then using standardized
examination reporting, additional disease
dimensions (course, laterality, morphology, host,
and immune status) should be assigned to create
a differential of major uveitic diseases. Narrow-
ing the possible diagnosis in this way will lead to
a focused laboratory evaluation and greatly
increase the utility of each test ordered.

The Importance of History
and Examination

One cannot emphasize enough that ancillary
testing should only be a supplement to the most
important initial components of the uveitis
work-up, the history and physical examination.
In a busy ophthalmology practice it may be
tempting to marginalize these steps and even
have a reflex “uveitis panel” of testing regardless
of the history and exam. This approach is costly,
exposes patients to unnecessary testing, and may
also produce testing results that confuse the
diagnostic picture with false positives or
negatives.

History: As with all aspects of clinical medi-
cine, an essential first step when establishing a
differential diagnosis is a thorough history [11,
12]. This becomes increasingly essential in our
modern world of wide spread travel and global-
ization. We suggest utilizing a questionnaire for
new patients with uveitis. This provides a thor-
ough and time affective way to elicit important
historical details that may otherwise be missed.
An example of one such questionnaire is seen in
Fig. 2.1a–d. To date, there has not been a stan-
dardized questionnaire established. Details such
as age, gender, race, social history (residence,
occupation, diet, travel, sexual history, drug
abuse), past medical history, family history, and
review of systems will help to narrow the dif-
ferential diagnosis [13–20] (see Table 2.2).

Exam Findings: There is a tremendous
amount of cross-over in exam findings between
uveitic diseases. However, some diseases are
clinically identifiable, and specific exam findings
provide important clues into the possible diag-
nosis limiting the need for additional work-up.
Particularly, a combination of specific findings
may be syndromic for a specific diagnosis. For
example, a patient with anterior uveitis, elevated
intraocular pressure, and sectoral iris atrophy
makes a diagnosis of herpetic uveitis very likely.
Below, we highlight a few key exam findings
that may help to further focus the work-up.

Intraocular Pressure: Both ocular hyperten-
sion and hypotony can result from intraocular
inflammation. Elevated intraocular pressure in
uveitis has been estimated to occur in nearly
42 % of patients [21]. Diseases thought to have a
higher rate of ocular hypertension include Fuch’s
heterochromic iridocyclitis (FHIC), glaucomato-
cyclitic crisis or Posner-Schlossman syndrome,
sarcoidosis, juvenile rheumatoid arthritis, VKH,
toxoplasmosis, and herpetic keratouveitis.

Keratic precipitates—The presence of keratic
precipitates may be helpful in defining between
acute versus chronic inflammation, and based on
the appearance, may also give clues into the
pathogenesis [1]. Fine precipitates are thought to
be more common in spondyloarthropathies and
juvenile arthropathies. Stellate precipitates that
may be seen involving the superior cornea (as
opposed to the typical inferior corneal base down
triangular appearance of most precipitates) are
often seen with Fuch’s heterochromic iridocy-
clitis. “Mutton fat” prescipitates are larger and
are formed from macrophages and epithelioid
cells. These may be indicative of a granuloma-
tous disease (see Table 2.3).

Hypopyon—This layering of leukocytes is
indicative of not only the number of cells in the
anterior chamber, but also the presence of
enough fibrin to cause the cells to clump. A lim-
ited number of etiologies may present with a
hypopyon. The most common etiologies include
infectious (both bacterial and viral), HLA-B27
associated uveitis, and Behcet’s disease. With
infectious endophthalmitis the patient will typi-
cally have a history of recent surgery, trauma, or
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have risk factors for endogenous infection (e.g.,
intravenous drug use). Ocular involvement in
these patients will typically be diffuse. Very
fibrinous aqueous exudate and dense hypopyon
are more commonly seen with infections and
HLA-B27-associated disease. In contrast, the
hypopyon seen with Behcet’s typically has much
less fibrin and may shift with the patient’s head
position. A hypopyon may also be seen in
patients with rifabutin toxicity [22, 23].

Pseudohypopyon, composed of tumor cells and
debris can occur in some of the masquerade
syndromes. Triamcinolone layering may also
present as a pseudohypopyon.

Iris Changes—Sectoral iris atrophy is more
commonly seen with herpes simplex, varicella
zoster, and cytomegalovirus infections. As men-
tioned above, if accompanied by elevated
intraocular pressure one should be suspicious of
a herpetic etiology. Nodule formation from the

Fig. 2.1 a–d Example
questionnaire. Modified
from questionnaire created
by Dr. Stephen Foster at the
Massachusetts eye and ear
infirmary. Available at
http://www.uveitis.org/
uveitis-questionnaire
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Fig. 2.1 (continued)
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Fig. 2.1 (continued)

Table 2.2 Uveitic diseases by demographics
History Related conditions

Age

• Age < 5
• Age 5–25

• 25–45

• 45–65
• >65

• Juvenile arthropathies, masquerade (retinoblastoma, juvenile xanthogranuloma)
• Juvenile arthropathies, post-viral neuroretinitis, parasitic (e.g., toxocariasis), TINU,
masquerade (retinoblastoma, juvenile xanthogranuloma), sarcoidosis, acute retinal
necrosis, HLA-B27, toxoplasmosis, Fuch’s uveitis

• HLA-B27, CMV retinitis, acute retinal necrosis, ankylosing spondylitis, Behcet’s, Vogt
Koyanagi Harada’s (VKH), sarcoidosis, toxoplasmosis, serpiginous choroidopathy, white
dot syndromes, idiopathic

• HLA-B27, Behcet’s, birdshot retinochoroiditis, serpiginous choroidopathy, idiopathic
• Serpiginous choroidopathy, masquerade syndromes (lymphoma), herpes zoster, idiopathic

Gender

• Male
• Female

• Ankylosing spondylitis, reactive arthritis, Behcet’s, sympathetic ophthalmia
• Juvenile arthropathies

Race/ancestry

• Caucasian
• African American
• Asian
• Central/South
America

• Ankylosing spondylitis, reactive arthritis
• Sarcoidosis
• VKH, Bechet’s
• Toxoplasmosis, cysticercosis, onchocerciasis

Social history

• Endemic location
• Tick/insect or water
borne

• Animal exposure
• Immunosuppresion

• Histoplasmosis, tuberculosis, toxoplasmosis, Lyme
• Leptospirosis, treamtode granulomas, Lyme

• Toxoplasmosis, toxocariasis, leptospirosis, cysticercosis
• HIV, opportunistic infections
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accumulation of inflammatory cells on or within
the iris is more commonly seen with diseases
causing granulomatous inflammation (see
Table 2.3). Heterochromic iris changes are often,
but not always, observed in Fuch’s hete-
rochromic uveitis.

Retinal/Choroidal findings—The diagnosis of
posterior uveitis may be recognizable clinically
based on vascular and chorioretinal lesion char-
acteristics. Ocular imaging techniques such as
fluorescein angiogram are essential in character-
izing these changes. Pattern recognition is
important and a few key findings may be seen
more commonly with specific diagnosis. Serous
retinal detachments are classically associated
with VKH syndrome (particularly if bilateral).
Dalen-Fuchs nodules (small, discrete, deep,
yellow-white chorioretinal lesions) may be
associated with VKH and sympathetic oph-
thalmia. Acute retinal necrosis (ARN) is a type of
necrotizing retinitis most commonly caused by
herpetic viruses (HSV, VZV). The classic pos-
terior appearance includes vitritis, retinal vascu-
lar arteriolitis, and peripheral retinitis. Typically,
the retinitis begins as peripheral areas of multi-
focal retinal yellowing, often flat with scalloped
edges. This can eventually progress into con-
fluent whitening extending into the posterior
pole. Cytomegalovirus (CMV) retinitis may also
be identified clinically and should be suspected
in patients that are immunosuppressed. The
classic exam findings in CMV retinitis are
peripheral or posterior yellow-white lesions that
follow the retinal vasculature centripetally, vas-
culitis with a “frosted branch” appearance, and

retinal hemorrhages. This constellation of find-
ings has been described as a “scrambled eggs or
cottage cheese with ketchup” appearance. There
may be little to no vitritis, given the immuno-
compromised state of these patients. Classic
toxoplasmosis lesions present as focal and white
with overlying vitritis with a “headlight in the
fog” appearance, often with adjacent pigmented
retinochoroidal scarring. Other diagnosis that
may be clinically identifiable include white dot
syndromes, ocular histoplasmosis syndrome, and
serpiginous choroidopathy.

Optic Nerve—Disc hyperemia, papillitis or
papilledema can occur in many uveitic disorders,
However, classically prominent disc hyperemia
is noted in VKH.

Principles of Diagnostic Testing

As emphasized above, all testing should be
complementary to the history and exam, not an
alternative. Patient work-up should focus on
ruling out infectious diseases that may respond to
antimicrobial therapy and systemic disorders that
may affect the patients overall health.

It is important to understand several key
concepts when discussing diagnostic testing.
Knowing how pre- and post-test probabilities and
predictive values change based on Bayesian
principles can help direct when a test should be
ordered. Additionally, the utility of each test can
be clarified by acknowledging the difference
between targeted versus screening tests as well as
understanding when different tests are helpful for
ruling in disease versus ruling out disease.

Pre-test probability is defined as the likeli-
hood that a patient has the disease in question
prior to testing. It can be estimated based on
history, exam, the incidence of disease in the
population, and the sensitivity and specificity of
the test (see Fig. 2.2). To illustrate how this value
changes from patient to patient we will use the
example of a male patient with no risk factors,
from a non-endemic area presenting with inter-
mediate uveitis. The clinician is considering
sending Lyme testing (specificity 50–95 %,
sensitivity 99–100 % [24, 25]). For purposes of

Table 2.3 Conditions causing granulomatous
inflammation

Sarcoidosis

Sympathetic ophthalmia

Vogt-Koyanagi-Harada syndrome

Syphilis

Tuberculosis

Herpetic

Uveitis associated with multiple sclerosis

Intraocular foreign body
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this illustration we will say the overall incidence
for the patient’s geographic location is 1:1000.
The patient has no risk factors on history and no
other findings on exam so we would estimate the
pre-test probability to be approximately 1:1000
(0.1 %). Using a specificity and sensitivity of
90 %, we can calculate the post-test probability
using the formula in Fig. 2.2. This calculation
estimates the post-test probability as only 0.9 %.
In other words, if this patient’s serology testing
came back positive, there would still only be a
0.9 % chance of having Lyme disease and ulti-
mately a positive value may be misleading.
Testing may likewise be unhelpful if the pre-test
probability is very high (i.e., the patient recently
went hiking in the northeast, was bitten by a tick,
and has a new “bulls-eye” rash). In this case, the
post-test probability would nearly equal the
pre-test probability. This also makes the test
minimally useful as the patient would likely
receive treatment regardless of the results.

Positive predictive value defines the likeli-
hood that a person with a positive test has the
disease in question. It is a function of the test
itself and is also dependent on disease prevalence
in the population being tested. Thus, if a test is
performed on a population with a very low
prevalence of disease, the positive predictive
value declines substantially. The alternative is
true, the more prevalent the disease, the more
likely a positive test accurately indicates that the
patient has the disease in question (high positive
predictive value). An example of this can be
demonstrated with tuberculosis testing. In the
general population of the United States, tuber-
culosis accounts for 0.1–0.5 % of uveitis cases
[26–29]. The reported sensitivity and specificity
of purified protein derivative (PPD) ranges from
75–89 % and 85–86 %, and for
Quantiferon-gold 70–81 %, 97–99 % [27–30],
respectively. If all patients are screened for
tuberculosis, the positive predictive value is 1 %
for the PPD test and 11 % for Quantiferon-gold

[26, 27]. However, in a patient from an endemic
area with exam findings concerning for possible
tuberculosis (e.g., differential of serpiginous
choroiditis vs. serpiginous-like choroiditis) the
positive predictive value of the PPD and
Quantiferon-gold increase to 82 and 96 %,
respectively [1, 31]. Thus the utility of each test
can vary remarkably based on which patients are
tested. The same concept applies when defining
disease by anatomical location of the inflamma-
tion (see below). For example, the utility of
HLA-B27 testing in a patient with bilateral pos-
terior uveitis is poor and a positive test would
confuse the diagnostic picture and likely repre-
sent a false positive (can be positive in up to 8 %
of Caucasians and 4 % of African Americans
[32]) and should, in general, be performed only
in patients with acute, recurrent anterior uveitis.
Likewise, positive HLA-A29 or toxoplasmosis
testing will likely represent false positivity in a
patient with anterior uveitis and should generally
be restricted to selective cases with posterior
uveitis. Table 2.4 illustrates how positive pre-
dictive values are affected by disease prevalence.

Targeted versus Screening tests—After
addressing the importance of a focused or tar-
geted laboratory work-up, it is important to
acknowledge that there are a few infectious
uveitic diseases that cannot be defined by their
clinical findings and may present in various
anatomical locations. These are important to

Fig. 2.2 Post-test probability formula

Table 2.4 The affect of disease prevalence on positive
predictive value

Disease
prevalence (%)

Positive predictive
value (%)

1 16

10 68

20 83

50 95

Modified from https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC2636062/
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highlight as they are not treated with
immunomodulators, and if left untreated can lead
to a poor visual and in some cases systemic
prognosis. Generally, these diseases include
Lyme disease, syphilis, and tuberculosis. The
appropriate timing for Lyme testing can be eli-
cited by the patient’s history and risk factors, and
thus should not be ordered on every patient. We
do, however, suggest that it may be warranted to
send a screening syphilis test on all patients
requiring laboratory work-up. Although this
infection is rare, the incidence of primary and
secondary disease has doubled in the US since
2000 [33]. Screening is warranted given that risk
factors may be difficult to illicit, testing is inex-
pensive and very sensitive and specific, it is
easily treatable, and there is significant morbidity
associated if left untreated. There are differing
opinions on whether or not tuberculosis testing
should be sent as a screening test on all patients.
Rosenbaum et al. [26] concluded that routine
screening in the general US population with
purified protein derivative (PPD) is not warranted
based on the low positive predictive value. Hong
et al. [34] more recently suggested that screening
in certain geographic areas in the US that are
known to have a large immigrant population
(such as the Los Angeles County hospital cited in
the study) may be useful. It is important to
highlight that in the latter study the only risk
factor found to significantly predict PPD posi-
tivity was a history of being born outside of the
United States. Thus, a thorough history may help
guide the decision about screening for tubercu-
losis. In practice, many uveitis specialists advo-
cate for screening tuberculosis testing citing the
importance of confirming negativity prior to
starting systemic immune modulation therapy,
especially if an anti-TNF (anti-Tissue Necrosis
Factor) medication may be utilized [35].

Several non-specific tests may also be appro-
priate as screening tools. A complete blood count
(CBC) with differential may be useful for iden-
tifying more urgent diagnosis such as patients
with systemic infection (leukocytosis or
eosinophilia), malignancy (leukemia), or who are
immunocompromised. Likewise, a comprehen-
sive metabolic panel (CMP) and urinalysis

(UA) may reveal renal or hepatic dysfunction or
hyperglycemia. This information may also be
important when making decisions about starting
oral immunomodulators.

Tests that rule in disease versus ruling out
disease—In some cases, a test being negative
may be just as important as positive testing. An
example is seen with toxoplasmosis titers.
A positive value does not mean a patient has
toxoplasma retinochoroiditis, since nearly 30 %
of the population may have been exposed to
toxoplasma at some point in their life. Specifi-
cally, seropositivity in the US has been reported
as >20 % (higher in males, nonhispanic blacks,
those not born in the US, elderly) [36, 37]. In
contrast, a negative test is sensitive for the
exclusion of toxoplasmosis. HLA-A29 is another
test that, if negative, may be helpful in ruling out
Birdshot chorioretinopathy in patients with mul-
tiple white chorioretinal lesions.

Individual Tests

We will now briefly review the sensitivities and
specificities of commonly ordered diagnostic
testing. It is important to keep in mind the above
concepts that despite sensitivity and specificity,
the utility of each test may vary greatly depen-
dent on the patient’s risk factors, population
prevalence, and exam findings. A summary of
the discussed tests including their estimated
costs, sensitivities, and specificities can be found
in Table 2.5. Additionally, it is important to note
that much of the research regarding sensitivity
and specificities of the following tests are based
on non-ophthalmologic literature.

Laboratory

Tuberculin Skin Test and Interferon
Gamma Release Assays

Tuberculin is a glycerol extract derived from the
precipitate of sterilized, concentrated cultures of
the tubercle bacillus. The skin test, also known as
the purified protein derivative (PPD), or Mantoux
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Table 2.5 Summary of important testing modalities

Test % Positivity
(in uveitis
patients)

aEstimated cost Sensitivity/specificity
disease prevalence
dependent

Possible indications

Tuberculin skin test 0.2–1 % $18 75–89 %/85–86 % Tuberculosis,
immunomodulatory therapy

Interferon gamma
release assay—
Quantiferon-gold

$243 70–81 %/97–99 % Tuberculosis,
immunomodulatory therapy

Lyme serology Geographic
dependent

$56-screening
$193-confirmatory

59–99 %/81–100 %b Lyme disease

Angiotensin
converting enzyme

3-7 % $56 60–90 %/83–95 %d Sarcoidosis

Lysozyme $75 60 %/76 % Sarcoidosis

Antinuclear
antibodies

0.1–1 % $48 95 %/68–97 %e JIA, vasculitis, connective tissue
disease

VDRL 1.6–4.5 % $27 Primary 78–86 %/85–99 %
Secondary 100 %/85–99 %
Tertiary 95–98 %/85–99 %
Neurosyphilis/ocular 69 %/
85–99 %

Syphilis

FTA-ABS $60 Primary 84 %/96 %
Other stages 100 %/96 %

Syphilis

HLA-B27 50–80 % of
acute
anterior
uveitis

$105 99 %/99 % Seronegative
spondyloarthropathy

Complete blood
count

$27 Overall health,
immunomodulatory therapy,
masquerade syndromes

Complete metabolic
panel

$92 Overall health,
immunomodulatory therapy,
sarcoidosis, masquerade
syndromes

Urinalysis $40 Vasculitis, TINU

Chest X-ray—
Sarcoidosis

$156c 79 %/99 % Sarcoidosis, tuberculosis,
Wegener’s

Chest X-ray—
Tuberculosis

$156c 86.8 %/89.4 %

Chest computed
tomography—
Sarcoidosis

$975c 85–95 %/53 % Sarcoidosis

Magnetic resonance
imaging—head

$2,785c Multiple sclerosis, CNS
lymphoma, cysticercosis

Gallium scan $695c Sarcoidosis
aEstimated from the Lahey clinic laboratories 2009–2014. These are charges and do not reflect what may be collected.
Radiologic datat from 2009
bDependent on when in the disease course the tests were done
cProfessional fee included
dDepdendent on active versus inactive disease
eDependent on titer values used—note very low positive predictive value (<1 %)
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skin test, is performed when tuberculin is injec-
ted intradermally and then skin induration is
measured at 24–48 h based on a host type IV
Hypersensitivity reaction. The extent of skin
induration indicates test positivity (see
Table 2.6). It is important to note that certain
conditions can suppress this reaction leading to
false negative results (see Table 2.7). The test
was established in 1908 and remained the fore-
most means of screening for tuberculosis for
nearly a century. In 2005, the CDC released
guidelines for use of FDA approved interferon
gamma release assays. These tests are ELISA
assays that measure the interferon gamma pro-
duced when the patient’s peripheral blood
leukocytes are purified and mixed with three
different tuberculosis antigens from a whole
blood sample. There are currently two FDA
approved tests, the Quantiferon TB-gold test, and

the T-SPOT TB test. A recent head-to-head
prospective study demonstrated the Quantiferon
TB-gold test to be more specific but slightly less
sensitive than the T-SPOT TB [38, 39]. How-
ever, the Quantiferon test was significantly more
accurate in identifying true-positive tuberculous
uveitis than T-SPOT TB in discordant cases
(98 % vs. 76 %) [39]. The Quantiferon-gold is
more readily available and used more extensively
in the US. Latent versus active TB cannot be
differentiated from a positive result for skin
testing or for ELISA assays. It is not recom-
mended that these be used as the sole method for
diagnosis. Microbiologic sampling remains the
gold standard for diagnosis. However, culture or
tissue sampling is often difficult to obtain in an
ocular specimen and analysis may be limited in
its availability.

There are certain limitations to both the
tuberculin skin test and ELISA assays. Skin
testing is limited by poor inter-reader reliability
(e.g., 9 mm negative vs. 10 mm positive), low
specificity (e.g., prior BCG vaccination), poor
predictive value in low prevalence populations
(see example mentioned above), and it requires
patient reliability to return to read the test. Thus,
interferon gamma release assays may be more
useful for poorly reliable patients or immigrants
from endemic areas that may have a false posi-
tive PPD from previous BCG vaccination. There

Table 2.7 Conditions that suppress PPD hypersensitiv-
ity reaction
Infectious mononucleosis

Live virus vaccine—if given within 3 weeks of testing

Sarcoidosis

Hodgkin’s disease

Corticosteroids/immune suppression

Malnutrition

Upper respiratory tract infection

Table 2.6 Positivity classification of the tuberculin skin test reaction

Diameter of
induration

Persons for whom reaction is considered positive

Induration
of >5 mm

HIV infected, recent contact of person with TB, fibrotic changes on X-ray consistent with prior
TB, immunosuppressed (history of organ transplant, taking the equivalent of >15 mg/day of
prednisone for >1 month; taking TNF-α antagonists)

Induration
of >10 mm

Recent immigrants (<5 years) from high prevalence countries, Injection drug users, Nursing
home/correctional facility residents and employees, healthcare workers, Mycobacteriology
laboratory personnel, Age >70 or <18 years old, medical condition associated with increased
TB risk (diabetes, corticosteroid use, gastrectomy, malabsorption, silicosis, malnutrition)

Induration
of >15 mm

All others

Modified from Centers for disease control, tuberculosis, publications and products, fact sheets testing & diagnosis,
tuberculin skin testing, classification of the tuberculin skin test reaction. Available at http://www.cdc.gov/tb/
publications/factsheets/testing/skintesting.htm
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are conflicting reports about the sensitivities and
specificities of purified protein derivative versus
Quantiferon-gold. Reported sensitivities and
specificities range from 75–89 % and 85–86 %
for the PPD test and 70–81 %, 97–99 % for
Quantiferon-gold, respectively [27–30]. Another
recent study by McMullen et al. indicates that in
the correct population, PPD screening is still
highly specific with a specificity of 99.7 % ver-
sus 91.4 % for Quantiferon-gold (p < 0.0001)
[40]. Cost continues to be an important disparity
between these two screening methods. One study
focusing on the cost-effectiveness of Quantiferon
versus PPD measured the number of averted TB
cases in two years. This study estimated the cost
for the screening of latent TB and treatment of a
hypothetical cohort to be $16,021 per averted
case for PPD versus $227,977 per averted TB
case for Quantiferon [41].

As mentioned above, the role of tuberculosis
testing as a screening tool for all patients is
debated among uveitis specialists. Given the
varied population presenting at our clinic, it is
generally our practice to selectively send this as a
screening test for patients with intermediate or
posterior/panuveitis, any patient with suggestive
exposure history or risk, and those we are
anticipating the initiation of systemic immune
modulation therapy (especially with TNF alpha
inhibitors).

Syphilis Testing (Non-specific
and Specific)

Syphilis is rarely diagnosed by dark field
microscopy or immunofluorescence from a tissue
biopsy. Thus, the mainstays of testing are
specific (direct) and non-specific (indirect) tre-
ponemal antibody tests. Indirect tests such as the
Venereal Disease Research Laboratory (VDRL)
and rapid plasma reagin (RPR) measure IgG and
IgM antibodies directed to cardiolipin that is
released during cellular damage that occurs dur-
ing active infection. These antibodies are not
specific for Treponemal pallidum. These tests
typically become non-reactive with time and
following adequate treatment. The sensitivities

for the indirect tests for syphilis are reported to
be 78–86 % for detecting primary syphilis,
100 % for detecting secondary syphilis, and 95–
98 % for detecting tertiary syphilis [42]. Sensi-
tivity, however, decreases significantly for
detection of neurosyphilis to 69 % [43]. Speci-
ficity ranges from 85 to 99 %. False positives can
be seen with systemic lupus erythematosus, bil-
iary cirrhosis, rheumatoid arthritis, pregnancy,
intravenous drug use, advanced malignancy,
tuberculosis, malaria, Lyme, HIV, hepatitis, viral
diseases. Confirmation for any positive or
equivocal non-treponemal test result are tradi-
tionally followed with a specific or direct tre-
ponemal test, such as the fluorescent treponemal
antibody absorption (FTA-ABS), quantitative
VDRL/RPR, microhemagglutination assay T.
pallidum (MHA-TP), T. pallidum hemaggluti-
nation (TPHA), or T. pallidum particle aggluti-
nation (TPPA) test. Direct treponemal tests detect
antibodies specific to T. pallidum (and a few
other treponemal subspecies that are rarely seen
in the US). This test stays reactive for life and
indicates that infection has occurred but does not
distinguish active versus latent or treated infec-
tion. Thus, a positive direct test will indicate
whether the patient has been exposed to syphilis
in the past and a positive indirect test such as the
RPR or VDRL will indicate active untreated
infection. FTA-ABS is the most commonly used
confirmatory test following positive VDRL or
RPR test findings. FTA-ABS has a sensitivity of
84 % for detecting primary syphilis infection and
almost 100 % sensitivity for detecting syphilis
infection in other stages. Its specificity is 96 %
[42]. Possible causes for a positive direct test and
negative indirect are latent syphilis, previously
treated infection, neurosyphilis, or false positive
direct test.

Of note, it has been reported that nearly 30 %
of ocular syphilis cases test negative to
non-specific testing [44]. Thus, we strongly
advocate using direct testing for initial screening.
Many laboratory protocols have been trending
toward this approach as well. Treponemal
Enzyme Immunoassays (EIA) are a type of
automated direct treponemal test, where reactive
results are subsequently followed by indirect
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testing. Reports indicate that this approach is
highly cost effective, slightly decreases the sen-
sitivity, but improves specificity [45–47]. This
protocol is now the standard at many academic
laboratories, including ours. Ophthalmologists
should become familiar with their local labora-
tory testing algorithm for syphilis, so if needed, it
can be specified that you would like direct testing
done first.

It is our practice to send for syphilis testing on
all patients with uveitis (excluding HLA-B27
positive anterior uveitis—see targeted versus
screening section above).

Lyme Testing

The most accepted laboratory analysis for Lyme
disease is based on a two-step approach. The first
screening test is a serology test looking at serum
IgG and IgM antibodies. The host antibody
response to B. burgdorferi infection develops
slowly so both the IgG and IgM antibodies take
weeks to appear (2–4 weeks and 4–6 weeks,
respectively). Thus, if serology alone is per-
formed early in the disease course the sensitivity
and specificity are 59 and 93 %, respectively
[24]. Considering this delayed response, if sus-
picion for infection is high, tests may need to be

repeated later in the disease course for confir-
mation. If testing is performed after 2–4 weeks
the sensitivity and specificity increases to 95 and
81 %, respectively [24]. The two-step approach
recommended by the CDC describes that positive
or indeterminate serologies should be followed
by a Western blot test [25]. This approach
increases specificity to 99–100 % [24, 25]. It is
worth emphasizing again the importance of pre-
and post-test probabilities with this disease in
particular as there are rather well defined ende-
mic areas within the US (see Fig. 2.3). Despite
the two-step testing approach the guidelines for
the diagnosis of Lyme disease as described by
the American College of Physicians is based
primarily on clinical findings [24]. More recent
tests have been developed in an effort to obviate
the need for western blot confirmatory testing.
Two of these tests include the C6 and VlsE
antibody tests. These detect both IgG and IgM
antibodies specific to portions of the B.
burgdorferi organism. There are several advan-
tages to the use of these newer tests, including no
interference in patients who have been vacci-
nated with the available Lyme antigen, detection
of antibodies to the European strains of B.
burgdorferi, and high specificity [48, 49]. These
tests currently are not widely available and have
limited clinical data.

Fig. 2.3 Endemic locations of Lyme disease
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Angiotensin Converting Enzyme
and Lysozyme

Angiotensin converting enzyme is secreted in the
lungs and kidneys by the pulmonary endothelium
and activated macrophages (epithelioid cells).
Measurements of serum ACE may be elevated in
multiple systemic disorders (see Table 2.8). It is
proposed that the elevation of ACE in sarcoidosis
specifically, is related to the abundance of
epithelioid cells and macrophages in sarcoid
granulomas. In addition to ACE, sarcoid granu-
lomas also secrete lysozyme, glucuronidase,
collagenase and elastase. Despite certain limita-
tions, elevated ACE levels have been found to be
a useful adjunct to the diagnosis and assessment
of disease activity and management of sar-
coidosis. Reference values for serum ACE is age
dependent and it is important to note that healthy
children have ACE levels that are 40–50 %
higher than adults [50]. The sensitivities have
been reported with a rather broad range of 59 %
for inactive disease and 60–90 % in active dis-
ease [51, 52]. Specificity ranges from 83 to 95 %
[53, 54]. In one report, the sensitivity increases to
85.9 % when looking only at patients with a
clinical suspicion of sarcoidosis and 92.1 % if
only those with a known diagnosis of sarcoidosis
are included [29]. Reports specifically focusing

on patients with uveitis found sensitivities of 73–
84 % and specificities of 83–95 % but with a
predictive value of 47 % [54, 55].

Lysozyme, like ACE is an enzyme produced
by epithelioid cells, giant cells, and macrophages
found in granulomas. It is often increased in the
serum and tears of sarcoid patients. Serum levels
are age dependent with levels increasing with age
above 60 years. Levels may also be increased in
patients with kidney dysfunction. Baarsma et al.
found a sensitivity of 60 % and a specificity of
76 % and a mean predictive value of only 12 %
in patients with uveitis [54]. This test should not
be used in isolation, as it has poor sensitivity and
specificity. However, this test may be a useful
adjunctive test when combined with serum ACE,
where the predictive value when both are posi-
tive will be over 70 %.

It is important to note that in patients sus-
pected of having sarcoidosis, other than with
tissue confirmation of sarcoidosis (see Tissue
Sampling), there are no definitive diagnostic
blood, skin, or radiologic imaging tests specific
for this disorder and the diagnosis is made based
on a constellation of findings [56].

Antinuclear Antibodies
and Rheumatoid Factor

In our experience, antinuclear antibodies
(ANA) and rheumatoid factor (RF) represent two
of the most frequently ordered, and least helpful
tests for a “uveitis work-up”. These tests are not
helpful for most uveitic diseases. The exception
to this is pediatric cases where JIA is suspected
(particularly female patients, typically ANA
positive and RF negative). In cases of the pedi-
atric patient with pauciarticular arthritis, a posi-
tive ANA may help assess the patient’s risk for
uveitis [57]. It is also important to review that
rheumatoid arthritis appears to have a correlation
with scleritis and episcleritis but essentially no
correlation with uveitis. Thus, RF should typi-
cally not be ordered on any adult with uveitis. As
with the other testing described above, the sen-
sitivity and specificity of ANA varies greatly
depending on the pre-test probability of the

Table 2.8 Conditions causing elevated serum ACE
levels
Asbestosis

Beryllium disease

Coccidioidomycosis

Diabetes mellitus

Gaucher disease

Hodgkin disease

Hypersensitivity pneumonitis

Hyperthyroidism

Leprosy

Lung cancer

Primary biliary cirrhosis

Sarcoidosis

Silicosis

Tuberculosis
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population being evaluated. Levels of ANA may
be elevated in a number of systemic disorders
(see Table 2.9).

The specificity of ANA testing has been
reported to range from 68 to 97 % (dependent on
titer levels) [58]. Based on the high false positive
rates among healthy individuals, ANA testing is
not recommended as a screening test for
autoimmune disorders. When applying the use of
ANA testing to the disease prevalence seen in
uveitis patients, Rosenbaum et al. found that
patients with uveitis and a positive ANA
have <1 % chance of having systemic lupus
erythematosus (SLE). Thus, it is important to
emphasize that even in patients with uveitis and

positive ANA the chance of then having an
underlying systemic diagnosis of SLE is <1 %.
Thus, the utility of this test in the work-up of
uveitis is very limited [26].

Less Frequently Used Laboratory Tests

Based on the clinical presentation, some less
common laboratory tests should be considered.
Urinary β2-microglobulin may be of value in
detecting tubulointerstitial nephritis and uveitis
syndrome (TINU) and should be considered in
pediatric and young patients presenting with
acute anterior uveitis [59]. Bartonella henselae
should be considered in patients with a history of
a cat scratch or significant cat exposure, espe-
cially when presenting with neuroretinitis [60].

Molecular

HLA-Typing

Several uveitic diseases have been found to be
associated with specific human leukocyte antigen
types (see Table 2.10). The most studied antigen
type is HLA-B27. It has been shown that patients
with recurrent, acute unilateral, alternating

Table 2.10 HLA associations in uveitic disease
Disease HLA association

Acute anterior uveitis HLA-B27

Reactive arthritis HLA-B27

Juvenile idiopathic arthritis HLA-DR, Dw2

Behcet syndrome HLA-B51

Birdshot retinochoroiditis HLA-A29

Intermediate uveitis HLAB8, B51, DR2, DR15

Sympathetic ophthalmia HLA-DR4

VKH syndrome HLA-DR4

Sarcoidosis HLA-BA, B13

Multiple sclerosis HLA-B7, DR2

Ocular histoplasmosis syndrome HLA-B7, DR2

Retinal vasculitis HLA-B44

Modified from Intraocular inflammation and uveitis, basic and clinical science course, 2003–2004. American Academy
of Ophthalmology, 2003. p. 92

Table 2.9 Conditions causing elevated serum ANA

Hashimotos thyroiditis

Graves disease

Autoimmune hepatitis

Primary biliary cirrhosis

Primary autoimmune cholangitis

Idiopathic pulmonary arterial hypertension

Infectious mononucleosis

Hepatitis C

Subacute bacterial endocarditis

Tuberculosis
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anterior uveitis have nearly an 80 % chance of
being HLA-B27 positive [61]. Of those patients
that are positive for HLA-B27, 66–75 % will
have an associated spondyloarthropathy [62–64].
It has been reported that up to 50 % of these
arthropathies are either misdiagnosed or undiag-
nosed [65]. Thus, HLA-B27 testing may be
helpful as an adjunct for the patient’s systemic
health. Based on the typical presentation of
HLA-B27 associated anterior uveitis, this should
not be ordered for patients with intermediate or
posterior disease. As a diagnostic test, however,
the utility of HLA-typing is limited. This is
demonstrated by applying Bayes theorem when
using HLA-A29 typing to diagnose Birdshot
Chorioretinopathy (BSCR). HLA-A29 has one of
the highest associations between HLA type and
disease with nearly 85–95 % of BSCR patients
being HLA-A29 positive (vs. 4–8 % of the
general population) [32, 61]. However, when
applied as a screening test in all patients with
posterior uveitis the positive predictive value is
only 47 % [61]. This predictive value would
increase if applied to only patients with multiple
white chorioretinal lesions. It does, however, and
retain high sensitivity (99 %) when applied
exclusively to patients with posterior uveitis [61,
66]. Thus, it may be a useful to aid in exclusion
of disease. In HLA-types that are not as tightly
associated to a specific uveitic disease, the utility
for use as a diagnostic test is significantly
decreased.

Imaging

Chest X-Ray

Chest radiography is often used as an adjunctive
screening test for both sarcoidosis and tubercu-
losis. Important findings for sarcoidosis include
hilar or mediastinal nodal enlargement, intersti-
tial “air-space like” opacities and peripheral
cavitation [67]. For tuberculosis, findings include
patchy consolidation or poorly defined linear and
nodular opacities often located in the posterior or
superior segments of the lung [68]. Studies have

estimated that 90–95 % of patients with sar-
coidosis have pulmonary findings on chest X-ray
[69–71]. In one representative study, 8 % of
patients presented at radiologic stage zero (no
visible changes on plain film chest X-ray), 40 %
presented at stage 1 (bilateral hilar lym-
phadenopathy), and 37 % present at stage 2 (bi-
lateral hilar lymphadenopathy and diffuse
pulmonary infiltration) [69]. The utility of the
chest X-ray for sarcoid has been well established
and the reported sensitivity is 79 % [72, 73]. It is
important to note, however, that these estimates
may have a selection bias for patients that were
ultimately diagnosed with pulmonary sarcoid. In
our experience, it is not uncommon for patients
to present with extrapulmonary sarcoidosis
(uveitis) and have an unremarkable chest X-ray.

A review looking at chest X-ray as an addi-
tional screening tool for active tuberculosis
(specifically reporting “abnormalities suggestive
of TB”), estimated sensitivity and specificity as
86.8 and 89.4 %, respectively [74]. When com-
paring chest X-ray and symptoms (e.g., pro-
longed cough) in parallel, the sensitivity was
improved by 0–9 % and specificity by 2–5 %
[74]. It is important to recognize, however, that
most cases of ocular TB from paucibacillary or
miliary disease are not accompanied by pul-
monary findings. Thus, positive testing in a
patient with suspicious ocular findings but a
negative chest X-ray does not rule out TB
infection. In such cases appropriate tissue sam-
pling through culture or PCR analysis (e.g.,
anterior chamber or vitreous sampling) should be
considered.

Chest Computed Tomography

Computed tomography is a more sensitive but
less specific modality for detecting mediastinal
lymphadenopathy in sarcoid patients, particularly
in the elderly [75]. Some studies suggest that
chest computed tomography (CT) may not add
significant additional clinical information for the
initial diagnosis of sarcoidosis and is generally
not a helpful adjunctive test [76]. However, one
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study looking specifically at elderly women with
chronic uveitis found a chest CT useful in iden-
tifying mediastinal lymphadenopathy and helped
to guide tissue confirmation [77]. According to
the American Thoracic Society, European Res-
piratory Society, and the World Association of
Sarcoidosis and Other Granulomatous Disorders,
chest CT can be justified in the following cir-
cumstances: 1—Atypical clinical and/or chest
radiograph findings, 2—normal chest radiograph
but a strong clinical suspicion of the disease, 3—
Detection of complications of the lung disease
[78, 79]. Additional limitations of this modality
include significant cost and radiation exposure.
The typical chest CT will expose the patient to 2
millisieverts (mSv) of radiation versus the
0.05 mSv of a chest X-ray. Thus, a chest CT
should be used as an adjunctive test only if it will
impact a patient’s systemic health or the treat-
ment paradigm.

Magnetic Resonance Imaging

Magnetic resonance imaging (MRI) of the brain
may be warranted in the work-up of uveitis in
very select cases. Examples may include patients
(particularly elderly) in whom CNS lymphoma is
suspected. Additionally, for the evaluation of
intermediate uveitis in a patient with other neu-
rologic symptoms concerning for possible mul-
tiple sclerosis (e.g., numbness, tingling,
weakness, muscle spasms), MRI of the brain and
neurologic consultation should be considered.
This is particularly important given recent data
suggesting that early initiation of
disease-modifying therapy may improve prog-
nosis and reduce neurologic damage [80].

Tissue Sampling

Polymerase Chain Reaction

The polymerase chain reaction is an important
biologic test that is used to amplify an infinites-
imal amount of sampled DNA into analytic
quantities. This test utilizes thermal cycling,

where the nucleic acid sequence is repeatedly
heated and cooled, allowing replicating enzymes
and primers to exponentially amplify the
sequence. This test provides a method for mini-
mally invasive tissue sampling through aqueous
and vitreous extraction. The sensitivity of PCR
for the detection of DNA is astounding and
estimated to be nearly 1 × 10−21 molar [81].
This sensitivity also leads to a potential pitfall of
false positivity with amplification of contami-
nated samples. Indications for PCR testing
include media opacity, irregular or unanticipated
disease course, disease unresponsive to therapy,
or diagnosis confirmation. This test should also
be considered when viral or fungal retinitis is
suspected where the typical yield of culture alone
is poor or results may be delayed. Much of the
utility of sampling depends on laboratory han-
dling. Generally, approximately 0.05 cc of fluid
is required for analysis, which should be placed
immediately on ice, followed by freezing on dry
ice, then sent to a PCR laboratory. Improper
handling can lead to false negative or positive
results. A list of organisms available for PCR
analysis can be seen in Table 2.11. The broad
utility of PCR testing is still under investigation.
Rothova et al. examined the usefulness of aque-
ous humor analysis for the diagnosis of posterior
uveitis. In their report, 29 % of patients had
positive PCR results to at least one diagnostic
assay and 24 % of patients required a change of
treatment based on their assay findings [82].
Additional studies have shown that PCR diag-
nostic testing correlates with improved clinical
outcomes [83, 84]. Given that PCR analysis may
be costly and not widely available, alternative
methods for DNA amplification are currently
being explored [85].

Table 2.11 Organisms available for testing by PCR
Viral: CMV, HSV, VZV, EBV, HIV, HTLV-1, Rubella,
HHV-6, HHV-8

Bacteria: All (using 16S ribosomal DNA sequencing)—
including TB

Protozoans: Toxoplasma gondii, Oncocerca

Fungi: All (using 18S/28S ribosomal DNA sequencing)
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Biopsy/Cytology

Tissue biopsy accompanied with cytologic
examination plays an important role in the
diagnosis of specific uveitic entities. Examples of
important biopsy and sampling procedures that
may be utilized include anterior chamber para-
centesis, vitreous tap and diagnostic vitrectomy,
iris and ciliary body biopsy, choroidal and reti-
nochoroidal biopsy and fine needle aspiration
biopsy. Given the invasive nature of this testing,
indications are often limited to clinical presen-
tations suspicious for vision or life threatening
etiologies, diseases with an unanticipated course,
or that are unresponsive to therapy. These may
include masquerade syndromes such as leuke-
mia, lymphoma, or metastatic disease. A ratio
measurement in the aqueous humor of the
cytokines IL-10 (elevated in non-Hodgkins
lymphoma) and IL-6 (elevated with intraocular
inflammation) show promise as an adjunctive
measure for intraocular lymphoma but is cur-
rently not widely utilized. Additional indications
for sampling and cytology include concern for
infectious endophthalmitis, necrotizing retinitis,
delayed endophthalmitis, or parasitic uveitis.

Biopsy also plays an important diagnostic role
in sarcoidosis with the sample exhibiting non-
caseating epithelioid granulomas. The most
common biopsy site is to the intrathoracic lymph
nodes (transbronchial). Yield of these biopsies
have been found to be 60 % in patients with a
normal chest X-ray and 90 % if parenchymal
disease is present [86]. Conjunctival, lacrimal
gland, cutaneous lesions or extrathoracic nodes
have also been utilized for diagnosis. The yield
of conjunctival and lacrimal biopsies without a
discrete lesion is controversial and reports of
positive yield range from 10 to 55 %. This has
been shown to improve in the presence of folli-
cles, when bilateral biopsies are taken, and when
multiplane sectioning techniques are utilized
[87–90]. Thus, the yield for biopsy is low if there
is no discrete lesion or if there is no other
imaging modality indicating infiltration of that
tissue (e.g., Gallium-67 scanning may show
lacrimal gland uptake and can guide where to
biopsy [91]). Our recommendation when

considering tissue biopsy for sarcoid is to per-
form a thorough physical exam and consider
biopsy if there is an abnormal lesion.

Suggested Testing Algorithm
by Anatomic Classification

As described earlier in the chapter, the SUN
working group established an anatomic classifi-
cation for uveitis in 1987 that was later proposed
as being the global standard in 2005. Thus, our
classification scheme generally follows this
standard. Grouping each uveitic patient into an
anatomic class is important when deciding about
what and when testing should be ordered. For
example, the first episode in a patient with iso-
lated mild to moderate acute anterior uveitis and
an unremarkable history generally does not
require any work-up. Alternatively, patients with
intermediate, posterior, or panuveitis should al-
ways have testing done. The anatomic location
will also direct what tests to order. For example,
you would not send HLA-B27 testing on a
patient with posterior uveitis. Likewise, you
would not send HLA-A29 or Toxoplasmosis
testing on a patient with isolated anterior uveitis.
Possible diagnosis and associated testing based
on anatomic classification can be seen in
Fig. 2.4a–d and are briefly discussed below.

Anterior uveitis—This includes terms such as
iritis, irdocyclitis and anterior cyclitis. We further
divide these patients into acute versus chronic
and unilateral versus bilateral simultaneous ver-
sus bilateral alternating. Common etiologies for
anterior uveitis can be seen in Fig. 2.4a. As
mentioned above, testing is not necessary in
patients with a single episode of mild to moder-
ate anterior uveitis and an unremarkable history.
However, in patients with anterior uveitis that is
recurrent, bilateral, chronic, granulomatous,
associated with a questionable history, or are
unresponsive to treatment, additional testing
should be considered. Suggested work-up for
these patients includes HLA-B27 (if acute uni-
lateral or alternating bilateral). If this test is
negative, additional testing may include, syphilis,
PPD/Quantiferon-gold, chest X-ray, Lyme titers,
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Fig. 2.4 a–d Note this is list by no means all-inclusive.
Abbreviations HSV-herpes simplex virus, VZV-varicella
zoster virus, CMV-cytomegalovirus, TB-tuberculosis,
VKH-Vogt-Koyanagi-Harada syndrome, HLA-human
leukocyte antigen, RPR-rapid plasma reagin,

FTA-fluorescent treponemal antibody absorption,
ACE-angiotensin converting enzyme, PPD-purified pro-
tein derivative, CXR-chest X-ray, CBC-complete blood
count, CMP-complete metabolic panel
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ACE and lysozyme levels, CBC, CMP, and
appropriate tissue sampling.

Intermediate uveitis—This diagnosis often
causes the most confusion among ophthalmolo-
gists but is important to identify as these patients
may often have an underlying systemic disease.
The inflammation in intermediate uveitis pri-
marily affects the vitreous and at times the
peripheral retina. Terminology used to describe
this inflammation includes pars planitis, posterior
cyclitis, vitritis, and hyalitis. Additional terms
frequently used to describe aggregates of
inflammatory cells in the inferior vitreous and
along the pars plana/ora serrata are “snowballs”
and “snowbanks”, respectively. The most com-
mon etiologies are seen in Fig. 2.4b. These

patients should always have a work-up that
include syphilis and tuberculosis testing, ACE,
lysozyme, chest X-ray, CBC, CMP. Other tests
to consider based on history and exam include
Lyme titers, MRI of the brain (rule out multiple
sclerosis), and appropriate tissue sampling.

Posterior and Panuveitis

Many of the entities considered in posterior and
panuveitis pose a unique diagnostic challenge in
that most of them have no clear etiology and thus
no specific applicable laboratory test. Thus, our
goal of diagnosis is to rule out entities not treated
with immunomodulators (infections and

Fig. 2.4 (continued)
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masquerade syndromes) or other diagnosis that
affect systemic prognosis. Pattern recognition
and additional modalities such as fluorescein
angiography are essential in characterization of
these entities. Examples not amenable to labo-
ratory diagnosis include Behcet’s, VKH, sym-
pathetic ophthalmia, multifocal choroiditis with
panuveitis, white dot syndromes, acute posterior
multifocal placoid pigment epitheliopathy, ser-
piginous choroiditis, punctate inner choroidopa-
thy, and relentless placoid chorioretinitis.

Posterior uveitis—This refers to inflammation
limited primarily to the retina and choroid. The
potential causes are rather vast, so this category
is defined as retinitis, choroiditis; then further
divided into focal or multifocal disease. A list of
potential causes is seen in Fig. 2.4c. Suggested
work-up includes syphilis and tuberculosis test-
ing, toxoplasma titers (primarily to rule out in
atypical cases), ACE, lysozyme, chest X-ray,
CBC, CMP, UA (if evidence of vasculitis),
HLA-A29, and appropriate tissue sampling.
Testing for Lyme may be sent based on appro-
priate history.

Panuveitis—This classification refers to dis-
eases that involve inflammation of all segments
of the eye. The most common entities are listed
in Fig. 2.4d. Suggested work-up includes syphi-
lis and tuberculosis testing, ACE, lysozyme,
chest X-ray, CBC, CMP, UA and appropriate
tissue sampling.

Testing for Masquerade Syndromes

Although much less common than other etiolo-
gies, each clinician should be vigilant for the
exclusion of masquerade syndromes.
Non-malignant causes that can mimic uveitic
disorders include intraocular foreign body, retinal
detachments, myopic degeneration, pigment
dispersion syndrome, retinal degeneration, ocular
ischemia and drug reactions. Malignant mas-
queraders include intraocular/central nervous
system lymphoma, leukemia, uveal melanoma,

metastasis, paraneoplastic syndromes,
cancer-associated retinopathy, and retinoblas-
toma. These syndromes should be considered in
patients with concerning systemic symptoms and
chronic uveitis that shows minimal response to
aggressive medical therapy. Careful history and
exam coupled with screening CBC, CMP, UA
and appropriate tissue sampling are important
steps in appropriately diagnosing these patients.

Particularly, in elderly patient with chronic
posterior or panuveitis that shows minimal
response to steroid treatment, lymphoma should
be considered. Intraocular lymphoma typically
occurs as an extension of central nervous system
(CNS) lymphoma. Thus, additional appropriate
testing would include an MRI of the head and
possible lumbar puncture. The gold standard for
confirmation, however, is vitreous biopsy for
cytology and immunohistochemistry. It is
important to confirm that the pathology lab
receiving the specimen is familiar with the
diagnosis of intraocular lymphoma so appropri-
ate markers can be tested. As mentioned earlier
in the chapter, aqueous measurements of IL-10
and IL-6 may be sent as an adjunctive means for
diagnosis.

In a child with decreased red reflex and a
hypopyon or vitritis clinicians should consider
seeding from retinoblastoma. This diagnosis is
made primarily by clinical findings, B-mode
ultrasonography, and/or CT imaging. Biopsy is
contraindicated for fear of seeding the tumor
systemically.

Tests of Limited Utility and Additional
Testing

There are certain tests that are commonly
ordered both by ophthalmologists and non-
ophthalmologists that have little to no role in
the diagnosis of uveitis. The confusion may lie in
separating the work-up for uveitis versus scleritis
and peripheral ulcerative keratitis. The latter two
entities yield a different differential diagnosis and
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work-up that would include testing for rheuma-
toid arthritis, granulomatosis with polyangiitis
(GPA previously known as Wegener’s Granulo-
matosis), polyarteritis nodosa, and relapsing
polychondritis. Generally, ANA, rheumatoid
factor, anti-CCP, and antineutrophil cytoplasmic
antibody (ANCA) should not be ordered on
patients with uveitis. Exceptions to this would
include children, where a positive ANA may
supplement the work-up for suspected JIA [57].
Additionally, ANCA may be considered in
patients with retinal signs of vasculitis accom-
panied with other findings concerning for GPA.
HLA-B27 should not be ordered on patients with
intermediate, posterior, or panuveitis. Pathergy
testing has been used to aid in the diagnosis of
Behcet’s disease. This test has poor sensitivity
(35.8 %) but high specificity (98.4 %) [92]. In
our experience, the diagnosis of Behcet’s is
based on the clinical presentation, and this test is
rarely performed.

Less common testing that should be reserved
for very specific patient presentations are listed in
Table 2.12.

Conclusion

Making decisions about the appropriate work-up
in patients with uveitis can be a challenge. In this
chapter we highlighted a few key points that may
help guide this process:

1. Remember the goal of testing is not neces-
sarily to find an “etiology” but should be to
rule out diseases not treated with
immunomodulators (i.e., infections—particu-
larly those that cannot be identified by unique
exam features, and masquerade syndromes)
and systemic diseases that may have an
impact on the patient’s systemic health,
prognosis, or treatment plan.

Table 2.12 Less common testing for specific clinical scenerios

Disease Typical findings Testing

Toxocariasis Unilateral posterior uveitis in child with
history of dog/cat exposure. Posterior pole or
peripheral granuloma, often with a grey center
and adjacent retinal folds

Serology

Onchocerciasis Unilateral panuveitis in patient from endemic
region, possible visualization of microfilaria in
anterior chamber. Distinct skin findings of
freely mobile subcutaneous nodules over bony
prominences (hips, lower limbs), dermatitis,
lymphadenitis, depigmentation

Skin biopsy, Filarial screening Serology

Cysticercosis Panuveitis with subretinal or vitreal translucent
potentially mobile cyst with dense white spot
in one region

CBC, Serology, CT/MRI brain

Bartonella History of exposure to cats, tender regional
lymphadenopathy, unilateral exudative optic
neuritis with transudation into the macula
forming a macular star

Serology, PCR, culture

TINU Bilateral sudden-onset anterior uveitis in
young patient

CBC, CMP, Urinalysis, Non-specific: Beta-2
microglobulin, ANA, Lysozyme, CXR

Isolated retinal
vasculitis

CBC, CMP, ANA, complement 3 and 4
levels, urinalysis, Antiphospholipid
antibodies, ESR/CRP, Anti-dsDNA,
Anti-RoSSA/La/SSB, ANCA

30 B.A. Hansen and S.H. Soukiasian



2. The history and physical exam is the first and
most important step in deciding which testing
may be appropriate.

3. Laboratory, imaging, and molecular testing
should be a supplement to and not a
replacement for a thorough history and
physical exam.

4. To facilitate limitation of the differential and
further guide testing, each patient should be
defined into an anatomic classification.

5. When deciding when to order testing, con-
sider the pre- and post-test probabilities and
potential for false positives and negatives.

6. With only a few exceptions ANA, rheumatoid
factor, anti-CCP, ANCA testing should not be
included in the work-up for uveitis.
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3Bartonella

Humzah Nasir and George N. Papaliodis

Introduction

The genus Bartonella is an alpha proteobac-
terium [1]. They are gram negative, facultative,
intracellular organisms, and the genus encom-
passes around 20 species and subspecies [2, 3].
Bartonella henselae is the species that accounts
for most human illnesses with manifestations
including lymphadenopathy, neuroretinitis, bac-
teremia, endocarditis, bacillary angiomatosis, and
other localized infections [4]. The origins of most
Bartonella henselae infections can be traced
back to exposure to cats (especially kittens),
particularly when scratched, and also possibly
dogs [1, 2, 5–7].

Bartonella henselae are especially prevalent
in the feline population with the cat’s fleas
playing the role of transmitting the agent
between cats [2]. Cat flea feces, which are usu-
ally the source of Bartonella, can accumulate
onto the cat’s claws which allow the pathogen to
then be accidentally transmitted to humans when
scratched [1, 2]. This condition called Cat

Scratch Disease (CSD) often manifests as suba-
cute, regional lymphadenopathy [4]. While Cat
Scratch Disease is often regarded as benign and
manifesting as a flu-like illness, it has the
potential to induce ocular inflammation including
neuroretinitis, choroidal nodules, and disciform
keratitis [8, 9].

Unlike Bartonella henselae, which has a
worldwide presence, Bartonella quintana has
been predominantly observed in the head or body
lice of infected homeless populations of the US
and Europe [4]. In addition to Europe and the
US, Bartonella quintana has also been isolated
from lice collected from the heads of poor and
homeless people from the Nepal, Senegal,
Ethiopia, and the Democratic Republic of the
Congo [10]. Although Bartonella quintana is
strongly associated with the presence of head
lice, it has yet to be detected in the head lice of
school children [10].

Epidemiology

Infections involving Bartonella henselae are
relatively common in the United States with
approximately 3.7 cases per 100,000 [3]. Multi-
ple published series have estimated 5–25 % of
patients infected with Bartonella henselae
develop ocular manifesations [9, 11, 12]. The
incidence of Bartonella quintana is rather
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difficult to determine as only a small proportion
of those affected exhibit noticeable symptoms
indicative of disease [4]. Nonetheless, chronic
and acute effects of Bartonella quintana infection
have included chronic bacteremia and trench
fever, respectively [4]. Of the 20 known species
and subspecies of Bartonella, five have been
discovered to be highly associated with the
occurrence of human disease in North America
[3].

Clinical Manifestations

Ocular manifestations that can occur due to
Bartonella henselae include neuroretinitis with
or without macular involvement, acute multifocal
retinitis, intermediate uveitis with retinal vas-
culitis, choroiditis, iridocyclitis, and papillitis [9,
12–14]. The most common ocular manifestation
of Bartonella henselae infection is Parinaud’s
oculoglandular syndrome (POGS) [2, 9, 12].
POGS is a syndrome that occurs in approxi-
mately 5 % of patients who contract cat scratch
disease, the usual symptoms include unilateral
ocular injection, foreign body sensation and
epiphoria [2, 11].

Neuroretinitis occurs in around 1–2 % of
patients with Bartonella henselae infection
causing optic nerve head swelling with incom-
plete (Fig. 3.1) or complete macular star forma-
tion (Fig. 3.2) [2, 9]. In 2008, Donnio and
colleagues reported a case whereby a patient who
had neuroretinitis due to Bartonella henselae had
developed a macular hole within twelve days of
presentation of the infection [8].

Diagnosis

The diagnosis of CSD is based on supportive
clinical findings and serologic testing. Indirect
fluorescence assay (IFA) and enzyme-linked
immunosorbent assay (ELISA) testing can
detect serum antibodies to Bartonella henselae.
An antibody titer that exceeds 1:64 suggests
recent Bartonella infection. Polymerase chain

reaction (PCR) testing can also detect the pres-
ence of Bartonella infection in serum.

Treatment

There are no specific guidelines for the treatment
of CSD or the associated ocular manifestations as
there are no randomized, controlled trials to
assess the multiple therapeutic options. Many
physicians will not offer therapy for mild to
moderate systemic CSD. Various antimicrobial
agents have demonstrated efficacy against infec-
tions caused by Bartonella henselae including
erythromycin, chloramphenicol, rifampin, gen-
tamicin, trimethoprim–sulfamethoxazole, doxy-
cycline, and ciprofloxacin [7, 11].

In those who receive treatment, doxycycline is
the antimicrobial agent most commonly used

Fig. 3.1 Patient with neuroretinitis from CSD demon-
strating incomplete macular star and marked optic nerve
swelling

Fig. 3.2 Patient with neuroretinitis from CSD and com-
plete macular star
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(there are case reports using doxycycline 100 mg
orally BID and as high as 250 mg orally QID).
An alternative therapy is Ciprofloxacin 500 mg
orally BID. The duration of treatment is typically
10–14 days. In patients with Bartonella henselae
infection with compromised visual acuity from
neuroretinitis, there are case reports/series rec-
ommending doxycycline 100 mg every 12 h
along with rifampin 300 mg every 12 h [10]. The
benefit of systemic corticosteroids is unknown.

Conclusion

The genus Bartonella comprises approximately
20 species of gram negative, intracellular
organisms that can cause human disease. Bar-
tonella henselae is the most common cause of
ocular associated manifestations with 5–25 % of
those infected demonstrating some degree of
ocular inflammation [15]. There are no clear
guidelines for therapy but most patients who are
treated receive Doxycycline 100 mg BID for 10–
14 days. The role of systemic corticosteroids is
unknown.
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4Candida

Sonam Dilwali and George N. Papaliodis

Introduction

Candidiasis is a fungal infection caused by yeasts
under the genusCandida.Candida yeasts normally
live on the skin and mucous membranes; however,
aberrant overgrowth or invasive spread of these
organisms can cause symptomatic infection [1].

Invasive candidiasis is the most common
fungal disease in hospitalized patients in the
developed world [2], being especially prevalent
in the immunocompromised and critically ill
populations [1]. The majority of invasive Can-
dida infections have been attributed to intensive
care unit (ICU)-related exposures such as
indwelling central venous catheters, total parental
nutrition, recent surgery or broad-spectrum
antibiotics [1, 3, 4]. Both candidaemia, the
most common form of invasive candidiasis, and
localized invasive candidiasis are associated with
significantly increased morbidity and mortality
[1, 5]. It is therefore crucial to rapidly identify

and treat these infections as well as their asso-
ciated complications [6].

Although the incidence and the distribution of
candidaemia vary substantially by geographic
location and by patient population [7], incidence
rates have been cited between 2 and 29 cases per
100,000 persons in population-based studies [1,
7, 8]. There are currently 15 identified infectious
species of Candida. Up to 95 % of all invasive
Candida infections in the US are ascribed to five
species of Candida: C. albicans, C. glabrata, C.
parapsilosis, C. tropicalis, and C. krusei [9, 10].
C. albicans has historically been implicated as
the most common species causing candidaemia,
although non-C. albicans species now comprise
up to two-thirds of invasive Candida infections
in the US [9, 10]. Interestingly, a study has
shown that patients with ocular candidiasis were
more often infected with C. albicans and less
often with C. parapsilosis than patients without
retinal lesions [11].

Clinical Manifestations

Candida can seed various organ systems leading
to infections such as urinary tract infections,
peritonitis, endocarditis, meningitis, and chori-
oretinitis [1]. In the eye, Candida infections can
arise following trauma, eye surgery, or through
hematogenous seeding of the retina and choroid
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as a complication of candidaemia. Eight to 16 %
of candidaemic patients present with ocular
complications [11, 12]. Interestingly, the dura-
tion of candidaemia is significantly longer in
patients who develop ocular involvement sug-
gesting a more aggressive systemic infection [11,
13]. One study found that fungi, with Candida
being the most common culprit, cause over 60 %
of the cases of endogenous endophthalmitis due
to hematogenous seeding [16].

The major ocular presentations of candidaemia
are chorioretinitis and endophthalmitis (see
Fig. 4.1). Patients with chorioretinitis typically
have white chorioretinal infiltrates noted on fun-
duscopic exam. Progression to vitritis and
endophthalmitis occurs in approximately 10 % of
Candida chorioretinitis patients [6, 11]. Clinically
patients with endophthalmitis present with blur-
red vision and/or floaters [6, 14]. Two-thirds of
patients with symptomatic ocular candidiasis
have bilateral ocular disease, with over half
demonstrating multiple lesions and vitreous
involvement [15]. Long standing endophthalmitis
can result in retinal necrosis and detachment with
substantial permanent vision loss [6]. Therefore,
early identification and adequate treatment is
critical for long-term vision preservation [6, 16].

Diagnosis

The pursuit of a diagnosis of invasive candidiasis
is largely driven by clinical suspicion and sup-
portive exam findings. Blood cultures/fungal

isolators are commonly utilized, although they
have been shown to have a wide range of sen-
sitivities ranging from 21 to 71 % [17]. Addi-
tionally, whole-blood, multiplex polymerase
chain-reaction (PCR) assay (currently only vali-
dated in independent laboratories) can detect the
five clinically most important Candida species as
well as several other fungal and bacterial
organisms; this modality of testing has demon-
strated a high sensitivity ranging from 85 to
95 % in candidaemic patients [17, 18].

For ocular involvement, the guidelines of the
Infectious Diseases Society of America (IDSA)
recommend that all candidaemic patients
undergo a dilated funduscopic exam to screen for
endophthalmitis [19]. Special emphasis should
be placed on routine, dilated fundoscopy for
candidaemic patients with visual symptoms or
inability to report these symptoms [13]. Cultures
of vitreous samples confirm the diagnosis [12].

Treatment

Treatment for candidaemia requires systemic
antifungal agents, with an echinocandin or lipo-
somal amphotericin B being first choice medi-
cations. Treatment duration should be at least 4–
6 weeks and continue for 2 weeks after negative
blood cultures [19]. Daily blood cultures and
fundoscopic exams should be used to track effi-
cacy of treatment [19].

For ocular manifestations, Candida choriore-
tinitis is typically treated adequately with systemic
antifungal therapy [11, 12, 19]. Candida endoph-
thalmitis with vitreous involvement commonly
warrants pars plana vitrectomy with or without
intravitreal antifungal administration [15, 19].

Conclusion

Candida associated uveitis occurs due to local-
ized candidiasis or candidaemia, usually in
immunocompromised or hospitalized patients.
Ocular manifestations include chorioretinitis and
progression to vision-threatening endophthalmi-
tis. Diagnosis of candidaemia can be made using

Fig. 4.1 Patient with Candida endophthalmitis demon-
strating chorioretinal infiltrate (arrow) and dense vitritis
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blood cultures or PCR assay. Ocular manifesta-
tions are diagnosed and followed via fundoscopic
exams. Therapeutic guidelines recommend 4–
6 weeks of systemic antifungal treatment that
should continue for 2 weeks after documented
Candida-negative blood cultures. More aggres-
sive intraocular antifungal treatment and pars
plana vitrectomy are recommended for
endophthalmitis.
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5CMV Retinitis

Avni Patel and Lucy Young

Introduction

Cytomegalovirus (CMV), a double-stranded
DNA virus in the herpesvirus family, is a major
cause of morbidity and mortality in severely
immunocompromised patients. This population
includes those with acquired immune deficiency
syndrome (AIDS) and those with iatrogenic
immune suppression such as chemotherapy, solid
organ transplant recipients, and bone marrow
transplantation recipients.

CMV is a fairly ubiquitous infection with an
estimated 60 % or more of the general adult
population in the United States showing sero-
logic evidence of prior CMV infection [1]. Fol-
lowing the primary infection, CMV then remains
latent in the infected host throughout life and
reactivates only to cause illness in immunocom-
promised hosts. CMV infection is more prevalent
in populations at risk for HIV infection with
more than 75 % of IV drug users and more than
90 % of homosexual men having detectable IgG
antibodies to CMV [2].

Retinitis is the most common clinical mani-
festation of CMV infection. However, systemic
CMV manifestations in immunocompromised
hosts also include esophagitis, colitis, pneu-
monitis, and neurologic disease such as
encephalitis and polyradiculopathy.

There is some data to suggest that recent
progress in bone marrow transplantation includ-
ing increased transplantation from HLA-matched
unrelated or mismatched donors, new precondi-
tioning regimens, more aggressive treatment of
graft-versus-host disease, and prolonged survival
rate after bone marrow transplantation may pro-
long hematopoietic stem cell recipient survival
and result in a growing incidence of CMV
retinitis [3]. One study suggests the cumulative
incidence of CMV retinitis in transplant recipi-
ents reaches greater than 2 % [4].

While the advent of highly active antiretro-
viral therapy has significantly decreased the
incidence of CMV retinitis in the AIDS popula-
tion, it continues to be an important major
sight-threatening conditions in the severely
immuno suppressed.

Clinical Presentation

Patients with retinitis most often present with
symptoms such as decreased visual acuity, floa-
ters, photopsia, eye pain, and scotomas.
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Photopsia and floaters are both independently
significant predictors of CMV retinitis in patients
with AIDS [5].

The external appearance of an eye with active
CMV infection is usually white and quiet. Slit
lamp exam may reveal mild inflammation
including fine, stellate keratic precipitates, ante-
rior chamber cells and a mild vitritis may be
present on posterior examination.

CMV infection causes a full-thickness necro-
tizing retinitis that may affect the posterior pole,
periphery, or both, and it can be either unilateral
or bilateral. The appearance of the retinitis may
be variable though the most characteristic oph-
thalmologic appearance consists of perivascular
fluffy whitish yellow retinal lesions with
intraretinal hemorrhages [6]. Early on, retinal
lesions may be small, white infiltrates resembling
large cotton wool spots (Fig. 5.1). These may
evolve into larger creamy white geographic
lesions. Retinal hemorrhages are often present

along the leading edge of or within a necrotic
area. Peripheral lesions may appear more gran-
ular and may not be associated with retinal
hemorrhages (Fig. 5.2). Other features that may
be present on retinal examination include vas-
cular sheathing with a so-called “frosted branch
angiitis” and papillitis, which may be present in
4 % of CMV patients and spread either by pri-
mary optic nerve involvement of spread from the
peripapillary retina [7, 8].

Diagnosis

The differential diagnosis for CMV retinitis
includes other viral retinitides, particularly those
in the herpesvirus family such as acute retinal
necrosis (ARN) and progressive outer retinal
necrosis (PORN) as well as toxoplasmosis, can-
didiasis, syphilis, and Behcet’s disease. These
can often be distinguished from CMV retinitis by
clinical history and ophthalmologic evaluation.

ARN and PORN are much more rapidly
progressive and present with fulminant retinal
necrosis. Unlike ARN and PORN, however,
CMV retinitis is usually localized to one quad-
rant initially and progresses more slowly. The
amount of intraocular inflammation associated
with CMV retinitis is minimal to nonexistent,
while there is often significant intraocular
inflammation associated with ARN, toxoplasmic
retinitis, Candida endophthalmitis, and Behcet’s
disease. In addition to being marked by intraoc-
ular inflammation, even in an immunocompro-
mised host, toxoplasmosis is generally confined
to a limited portion of the retina. Moreover, in
cases of reactivation, a pigmented chorioretinal
scar is often found adjacent to the area of active
toxoplasmic retinitis.

However, should there be uncertainty
regarding the diagnosis, a polymerase chain
reaction (PCR) analysis of vitreous or aqueous
samples can be performed. In making the diag-
nosis of CMV retinitis, PCR-based analysis of
vitreous tap is highly sensitive and specific;
however, it is usually reserved for patients with
atypical lesions or those unresponsive to treat-
ment. The specificity of PCR testing for the

Fig. 5.1 Classic appearing CMV retinitis with white
retinal lesions and hemorrhages along the arcades of the
posterior pole

Fig. 5.2 Granular peripheral lesions that are typically
seen in the peripheral retina
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detection of CMV in vitreous and aqueous
samples has a specificity of 93 % and a sensi-
tivity of 67 % for vitreous samples and 37 % for
aqueous samples according to one study [9].

The presence of CMV serum antibodies is not
diagnostically useful as this only confirms prior
exposure to the infection. Additionally, urine is
CMV culture positive in the majority of AIDS
patients, including many without CMV retinitis,
rendering the test poorly specific for CMV
infections.

Treatment

There are several effective pharmaceutical agents
whichmay be administered systemically or locally
for the treatment of cytomegalovirus retinitis. The
choice of initial therapy for CMV retinitis should
be individualized to each patient and based on
several clinical factors including antiretroviral
history, underlying degree and reason for
immunosuppression, location of lesion, ability to
adhere to treatment, and patient preference.

Ganciclovir was the first anti-CMV drug,
approved for use in 1989, and it acts via com-
petitive inhibition of CMV DNA polymerase
following phosphorylation in CMV-infected
cells. To achieve high tissue concentrations of
the drug in the induction phase, ganciclovir must
be infused intravenously at a dose of 5 mg/kg
every 12 h for at least 14 days. After induction, a
5 mg/kg daily dose of intravenous ganciclovir is
given indefinitely. On discontinuation of the
drug, CMV retinitis can recur as early as 10–
21 days at the borders of previously healed areas.
Researchers have found recurrences even during
maintenance therapy in about 30 % of patients
[10] and a 100 % recurrence in patients with
discontinuation or delay in ganciclovir therapy.
[11, 12] Oral ganciclovir can be used as mainte-
nance therapy though it is less effective than
intravenous ganciclovir. Oral ganciclovir for
prophylaxis or long-term maintenance treatment
of CMV retinitis has been replaced with valgan-
ciclovir, which provides greater bioavailability.

Ganciclovir is excreted by the kidneys, and
those with renal insufficiency need appropriate

dosage adjustments. Notable medication-induced
side effects include granulocytopenia, abnormal
liver function tests, neurologic dysfunction, and
thrombocytopenia [13–15].

Valganciclovir is an orally administered pro-
drug form of ganciclovir which provides greater
bioavailability. It is used for both induction and
maintenance therapy of CMV retinitis and is
administered in a dose of 900 mg twice daily for
three weeks as induction therapy followed by
900 mg daily as maintenance therapy. Orally
administered valganciclovir has been shown to
be as effective as intravenously administered
ganciclovir for induction treatment and is an
effective maintenance therapy for CMV retinitis
[15, 16]. Its pharmacologic safety profile and
side effects are similar to that of intravenously
administered ganciclovir given it is concerted to
ganciclovir in the bloodstream.

Foscarnet is a pyrophosphate analog approved
for use in 1993 with broad antiviral activity
against CMV and other herpes viruses as well as
HIV. It is useful against strains of
ganciclovir-resistant CMV due to its different
mechanism of action [15, 17]. In a large, ran-
domized trial comparing ganciclovir to foscarnet
in the treatment of CMV retinitis, no difference in
the rate of progression of retinitis was demon-
strated in the two groups; however, foscarnet was
found to offer a slight survival benefit [18].
Induction therapy with foscarnet is 90 mg/kg
given intravenously over 1 h, every 12 h, for 2–
3 weeks or until retinitis stabilizes. Maintenance
therapy is 90–120 mg/kg given IV over 2 h, once
per day. Renal function must be closely moni-
tored and patients must be adequately hydrated
while receiving the medication as the most fre-
quently reported adverse effect with foscarnet
administration is nephrotoxicity. Other adverse
effects of foscarnet include abnormalities in
phosphorous and calcium handling, including
symptomatic hypocalcemia which can lead to
arrhythmias and seizures. Other less common side
effects are nausea, genital ulcers, anemia, hypo-
kalemia, and hypomagnesemia [19].

Cidofivir is a nucleotide analog with a longer
intracellular half-life which is used intravenously
and is active against a broad spectrum of herpes
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viruses, including CMV. Standard dosing of
cidofivir is induction with weekly 5 mg/kg
intravenous infusion for 2 weeks followed by
maintenance therapy with 5 mg/kg every two
weeks. The main side effect of the drug is
nephrotoxicity, thus it is administered in con-
junction with oral probenecid to reduce renal
uptake of cidofivir and IV saline hydration [20,
21]. Cidofivir can also cause anterior uveitis and
hypotony, thought due to its toxic effects on the
ciliary body [22]. This severe renal and ocular
toxicity has limited the use of cidofivir in clinical
practice.

Systemic therapy reduces the likelihood of
involvement of the contralateral eye and
improves survival [15, 23, 24]. However, intrav-
itreal therapy is often used to have maximal drug
affect in the retina without systemic side effects.
Intravitreal injections of ganciclovir or foscarnet
may be used in conjunction with oral valganci-
clovir. This may provide for higher immediate
intraocular levels of the drug and faster control of
retinitis that is macula-threatening.

The ganciclovir implant, which is no longer
manufactured, was able to provide control of
retinitis for 6–8 months [11, 24]. Intravitreal
ganciclovir is used less frequently since the
introduction of HAART as the majority of
patients respond to systemic anti-CMV treatment
alone.

Other options for intravitreal therapy include
foscarnet and cidofivir. Foscarnet is given as a
2.4 mg injection one or two times weekly and
has been shown to be a safe and effective alter-
native treatment in patients resistant to intra-
venous therapy [25]. Cidofivir is injected at a
20 Âµg dose every 5–6 weeks and has been
shown to be as effective as induction therapy
with only rare episodes of reactivation and pro-
gression, though the known ocular complications
of hypotony and iritis limit its use [26–28].

Fomivirsen is an antisense oligonucleotide
that prohibits the production of messenger RNA
and thus inhibits CMV replication. This drug is
solely approved for intravitreal injection for
CMV retinitis that has not been controlled well
with other medications [29]. The drug has several
toxic side effects including anterior and posterior

uveitis, transient elevation in intraocular pres-
sure, retinal pigment epitheliopathy, and bull’s
eye maculopathy [30].

CMV Retinitis in the Era of HAART

Highly active antiretroviral therapy (HAART)
has dramatically altered not only the incidence of
CMV retinitis in patients with AIDS but it has
also affected the presentation and course of CMV
infection.

Highly active antiretroviral therapy consists of
three or more antiretroviral drugs and is com-
posed of one or more protease inhibitor (PIs),
nucleoside or nucleotide reverse transcriptase
inhibitors (NRTIs), non-nucleoside reverse tran-
scriptase inhibitors (NNRTIs), and an integrase
or entry inhibitor as the third agent.

HAART has led to a reduction of morbidity
and mortality in HIV-infected patients through
immune reconstitution in HIV patients with
increased CD4 + T cell counts and decreased
HIV replication [31]. CMV retinitis was the most
common cause of visual impairment and vision
loss in HIV-infected patients prior to the advent
of HAART in 1995. Prior to this, about 25–42 %
of HIV-infected patients with AIDS developed
CMV retinitis and the incidence of cytomegalo-
virus retinitis in patients with CD4 + T cell
counts less than 50 cells/mm3 was approximately
20 % per year [32, 33]. Widespread use of
HAART has led to a decrease in the annual
number of new cases of CMV by more than
50 % [34].

HAART has not only reduced the risk of
CMV retinitis in patients with HIV but has also
altered the course. Prior to HAART, CMV
retinitis, even with appropriate anti-CMV treat-
ment, often progressed to blindness. Bilateral
disease occurs less frequently in patients on
HAART and anti-CMV treatment, 26 % per
person-year compared with approximately 60 %
per person-year in those patients not on HAART
or CMV therapy [35]. Prior to the advent of
HAART, time to progression of CMV retinitis
was approximately 2 months in patients treated
with intravenous ganciclovir or foscarnet [36], 2–
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4 months with intravenous cidofivir [37], and up
to 7 months with the ganciclovir intravitreal
implant [24].

The advent of HAART and its resulting aid in
the recovery of immune function in HIV patients
has even allowed patients to discontinue their
CMV treatment, whereas prior to the HAART
era long-term maintenance treatment was neces-
sary. Discontinuation of maintenance therapy has
been shown to be safe in a subset of patients.
Patients should have sustained CD4 count ele-
vation of at least 100 cells/mm3 for at least 3–
6 months before discontinuing anti-CMV treat-
ment and should be monitored carefully for
reactivation [12, 38–40].

One study showed that if retinitis has ade-
quately resolved with antiviral treatment and
immune function has recovered (two consecutive
CD4 + T cell counts of ≥100 cells/mm3 at least
6 months apart) CMV therapy may be discon-
tinued [36]. Another study showed that with
discontinuation of anti-CMV therapy after per-
sistent CD4 + T cell count over 50 cells/mm3, 19
of 22 patients remained healed without CMV
recurrence at the end of the study and the three
patients who progressed had CD4 cell counts that
dropped below 50 cells/mm3 and viral loads in
the hundreds of thousands, representing HAART
failure [38]. This emphasizes the importance of
periodic ophthalmologic monitoring in all
patients, even those with successful immune
recovery on HAART, as the HAART-induced
elevation in CD4 count can fall allowing the
recurrence of CMV infection.

Complications Related to CMV
Retinitis

Retinal Detachment in CMV Retinitis

Retinal detachment is a common cause of vision
loss in patients affected by cytomegalovirus
retinitis. In the pre-HAART era the incidence of
retinal detachment in CMV retinitis was
approximately 33 % per eye per year [41].
Greater involvement of the peripheral retina and
active retinitis are two significant risk factors for

the development of retinal detachment in these
patients [42]. Rhegmatogenous retinal detach-
ment is associated with active retinitis due to
breaks in necrotic retina. The use of HAART has
resulted in a 60 % decrease in the rate of retinal
detachment in AIDS patients with CMV retinitis
[23]. The standard approach for the repair of
these retinal detachments is a pars plana vitrec-
tomy removal of posterior hyaloid and intraocu-
lar tamponade with silicone oil or a long-acting
gas due to the propensity for multiple breaks
which may not be apparent until the time of
vitrectomy [41, 43]. Studies have shown no sta-
tistically significant difference in the rate of
retinal reattachment or macular reattachment in
patients where scleral buckle was used versus
vitrectomy and silicone oil tamponade [44].
Visual acuity may continue to be compromised
by silicone oil, resulting cataract formation from
the oil or optic atrophy due to the disease.

Immune Recovery Uveitis

While HAART has significantly improved prog-
nosis in HIV-infected patients, the immune
reconstitution associated with antiretroviral ther-
apy also presents additional ocular complications,
most importantly immune recovery uveitis (IRU).

IRU is a syndrome that may develop in
patients with cytomegalovirus retinitis who have
responded to antiretroviral therapy with immune
recovery and increase in CD4 + T cells. Immune
recovery uveitis was first described in 1998 in
patients with cytomegalovirus who experienced
immune reconstitution due to highly active
antiretroviral therapy [45, 46]. The incidence rate
of IRU has varied among different reports from
15 to 37.5 % [12, 47].

The primary signs and symptoms of IRU
include decreased vision and floaters. Clinically,
this entity is characterized by signs of inflam-
mation including iritis, vitritis, papillitis, and
macular changes.

Pathogenesis of IRU is unknown, however it
is hypothesized that this is an immunologic
reaction to cytomegalovirus antigens in retinal
tissues caused by HAART-mediated recovery in
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immune status. Another hypothesis is that the
control of CMV retinitis is actually incomplete
and the recovered immune system is mounting an
inflammatory response to virus or viral proteins.
Previous treatment with cidofivir may be a risk
factor for the development of IRU [48]. Similar
reactions have occurred in other organs, such as
fever and lymphadenitis in patients with
Mycobacterium avium complex or meningitis in
patients with latent cryptococcal CNS infection
after the initiation of HAART [49].

Vision loss in these patients occurs from
long-term complications associated with IRU.
These may include posterior subcapsular catar-
acts, cystoidmacular edema, epiretinalmembrane,
proliferative vitreoretinopathy, neovasculariza-
tion of the disc, vitreomacular traction, and severe
postoperative inflammation [50–52].

Conclusion

Cytomegalovirus retinitis may lead to significant
ocular morbidity in immunocompromised
patients that are not readily diagnosed and trea-
ted. The advent of HAART has transformed one
of the most common intraocular infections within
the United States to an entity that may be rarely
seen by an ophthalmology resident during a
three-year training program. Despite these
advances for AIDS patients, CMV retinitis
remains a concern for HIV-infected individuals
not on treatment or those who have failed
anti-HIV treatment as well as those immuno-
compromised by other means such as
chemotherapy, organ transplantation, and bone
marrow transplantation. With the advancement in
medical therapies prolonging survival and
increasing the number of these immunocompro-
mised hosts, physicians should continue to
remain vigilant and screen these patients for
CMV retinitis. Regular dilated exams are rec-
ommended for these immunocompromised hosts,
particularly those with CD4 + T cell counts less
than 50 cells/mm3, as these patients may remain
asymptomatic due to the lack of intraocular
inflammation unless a lesion involves the macula

or the optic nerve. Early detection not only
reduces visual loss by reducing the risk of retinal
detachment and other associated ocular compli-
cations, but also decreases overall morbidity and
mortality in these patients.
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6Herpes Simplex and Herpes Zoster

Thomas Flynn and Jessica Ackert

Anterior Segment Disease

Anterior uveitis remains the most common form
of uveitis, and herpes virus associated anterior
segment inflammation is a common infectious
etiology. The herpes virus family was first
implicated in the 1950s as a cause of anterior
uveitis [1]. The presenting symptoms may differ
based on the specific virus involved and the
immune status of the host. Treatment regimens
for different viruses, sites of infection, and host
factors also vary. In all cases, recurrent disease is
not uncommon and this constitutes a significant
potential for visual compromise in inadequately
treated or monitored patients.

Herpes Simplex Virus

Herpes simplex virus, type 1 (HSV-1) is the most
common infectious cause of anterior uveitis.
Though the initial presentation is often that of a
dendritic epithelial keratitis, there can be an

associated stromal keratitis with accompanying
anterior chamber inflammation. The finding of an
associated uveitis is more common in recurrent
episodes rather than primary disease and may
occur in the absence of active corneal involve-
ment [2]. Patients afflicted with HSV uveitis tend
to be younger than those with VZV associated
anterior uveitis.

Classically, patients present with a red, pain-
ful eye, photophobia, decreased vision, and often
increased intraocular pressure. The disease is
most often unilateral. A vesicular rash may be
present in cases of primary infection but is gen-
erally absent in recurrent disease. There are often
associated fine or granulomatous keratic precip-
itates (KP’s) occurring either centrally on the
corneal endothelium or localized to Arlt’s trian-
gle [3]. Patchy iris transillumination defects are
considered to be a hallmark finding of the herpes
simplex (see Fig. 6.1). Patients are at high risk of
glaucoma-associated vision loss due to the pos-
sibility of severely increased intraocular pres-
sures (IOP) due to concomitant trabeculitis.
Previous reports have indicated 50–90 % of
patients will have increased intraocular pressure
during the course of active infection and
inflammation [3, 4]. The pupil is often distorted
with poor dilation even in the absence of poste-
rior synechiae [5]. The disease is most commonly
isolated to the anterior chamber and does not
typically affect the posterior segment of the eye.
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However, the presence of a co-existent viral
retinitis must be considered in all patients. It is
important to monitor the posterior segment reg-
ularly in affected patients. There is a small cohort
of infants infected with Herpes simplex (type 2)
during delivery who also manifest severe retinal
and ocular involvement: the mortality rate for
these infants is quite high and this presentation is
unlikely to be seen in an ambulatory patient
population.

Diagnosis of HSV is often based on the
clinical presentation and examination of the
patient. The presence of a dendritic epithelial
keratitis, stromal disease, iris transillumination
defects, and elevated IOP are highly suggestive
of herpetic disease. A corneal swab with positive
culture proven to be HSV is helpful to confirm
the diagnosis in most patients. In cases with
atypical findings or poor response to empiric
treatment, PCR testing of aqueous humor can be
performed via an anterior chamber tap to confirm
the etiology and direct appropriate treatment.

The propensity for HSV to manifest as
recurrent episodes is common and can lead to
severe visual impairment due to a combination of
corneal scarring, cataract, and secondary glau-
coma. The development of cataract and glau-
coma are also related to the chronic use of strong
topical steroids to suppress the anterior uveitis.

Treatment

Treatment of the virus often includes a combi-
nation of systemic and topical antiviral medica-
tions. Much of the evidence-based guidelines for
treatment emerged from the randomized,
prospective Herpetic Eye Disease Study (HEDS).
Presence of an active keratitis should be
aggressively treated with topical antiviral ther-
apy. Generally either topical trifluridine 1 %
ophthalmic solution (Viroptic) 8–9 times daily or
vidarabine ointment (Vira A) every 3 h is pre-
scribed. More recently, a topical ganciclovir
0.15 % gel (Zirgan) has been used with good
therapeutic success and less corneal toxicity.
Though oral antiviral therapy did not improve
outcome in patients with only an epithelial ker-
atitis, it did lessen the risk of recurrent disease
[6].

The associated uveitis is treated with a com-
bination of cycloplegia and topical Prednisolone
acetate 1 %. This drop is necessary initially to
speed resolution of the anterior chamber reaction
and stromal inflammation, but its use should be
delayed until the epithelial surface is adequately
healed [7]. Once started, Prednisolone acetate is
typically prescribed every 1–2 h frequency based
on the severity of the cellular reaction and
tapered according to clinical response. Escalation
of therapy to difluprednate (Durezol) may be
necessary for those cases with difficult to control
anterior segment inflammation. Close monitoring
of the intraocular pressure is necessary given the
propensity for the disease and the most com-
monly employed therapy to elevate intraocular
pressure. Most authors suggest avoiding the use
of prostaglandin analogs given the association
with inflammation and possible risk of recurrent
herpetic keratitis.

Oral antiviral therapy seems to improve the
course of the disease in patients with concomi-
tant uveitis though data from the HEDS study did
not reach a level of statistical significance for that
contention. However, oral acyclovir was found to
be effective in preventing recurrent herpes sim-
plex in patients undergoing penetrating kerato-
plasty with a history of prior herpetic eye disease
[8]. For these reasons, most specialists often

Fig. 6.1 Color slit map photograph of a 38 year old
patient with history of herpes simplex associated iritis.
The photograph is of an undilated pupil demonstrating
inferior iris atrophy
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prescribe either oral Acyclovir 800 mg 3 times
daily or Valtrex 1 gm twice daily for the treat-
ment of active disease. Although the duration of
treatment has classically been 7–10 days, there is
increasing anecdotal evidence that a longer
duration of therapy using lower doses of antivi-
rals may prevent recurrences [9]. The treatment
of chronic or recurrent herpes simplex uveitis
may require long-term use of oral antivirals,
topical steroids, and intraocular pressure lower-
ing agents for an indefinite period of time.

Varicella Zoster Virus

Patients at risk for ophthalmic varicella zoster
virus (VZV) classically present with a painful
vesicular rash in the V1 or V 2 dermatome.
While the initial rash typically clears in 2–4
weeks [10], associated ocular inflammation can
take significantly longer to resolve fully. Patients
typically are older than 50 years of age at pre-
sentation, although herpes zoster can present at
any age. Patients who are immunocompromised
are at greater risk for systemic involvement, and
without timely diagnosis and treatment, infection
with VZV can be fatal [11].

The initial dermatological manifestations
may, and often do, precede ophthalmological
findings. Unilateral involvement is the rule, with
poor dilation of the pupil even in the absence of
posterior synechiae. Traditionally there are zonal
or sectoral transillumination defects in the iris,
though patchy defects have been reported as
well. Granulomatous KP’s are often found either
centrally or in Arlt’s triangle [3]. Like patients
with HSV, decreased corneal sensation is com-
mon as is elevated intraocular pressure. Posterior
segment involvement is uncommon, but cases of
acute retinal necrosis (ARN) can occur con-
comitantly even in immunocompetent individu-
als, and it is important to monitor for any
evidence of vitritis or retinitis. The course of
VZV associated keratouveitis tends to be chronic
in contrast to the acute, recurrent course typical
of HSV-associated uveitis [12].

While the clinical history and ocular findings
generally confirm the diagnosis, sampling of aque-
ous fluid via an anterior chamber tap with subse-
quent PCR testing can be utilized in caseswhere the
diagnosis is unclear or the uveitis does not respond
adequately to appropriate treatment [13].

Treatment

There is minimal role for topical antivirals in the
treatment of herpes zoster ophthalmicus. How-
ever, systemic antivirals play a critical role in the
management of both the dermatological and
ophthalmic manifestations of the infection. The
treatment dose of Acyclovir is 800 mg dosed five
times daily, Valacyclovir (Valtrex) 1gm dosed
three times daily, or Famciclovir (Famvir)
500 mg dosed three times daily. While all three
are affective in the treatment of varicella zoster
virus, the ocular bioavailability of valacyclovir
and famciclovir are superior to that of acyclovir.
Traditionally treatment is continued for 10–
14 days, which is the time frame for resolution of
the dermatological manifestations [10]. How-
ever, in patients with chronic or recurrent ocular
disease, there is a role for extended duration of
systemic antiviral therapy.

Concomitant uveitis is treated with a tapering
dose of topical corticosteroids. Prednisolone
acetate 1 % is generally the first line agent.
Patients who have persistent inflammation
despite maximum doses of topical prednisolone
acetate may benefit from difluprednate (Durezol)
due to its efficacy as an emulsion. Strong steroids
will require close follow up (every week to 2
weeks) to assess clinical effect and monitor
intraocular pressure. Cycloplegia is often used
both for patient comfort and prevention of
development of posterior synechiae. Intraocular
pressure is controlled with use of topical IOP
lowering agents. Prostaglandins are preferentially
avoided due to the potential risk of reactivation
of herpes virus replication and reports of asso-
ciation with episodes of uveitis/development of
macular edema.
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Posterior Segment Disease

One of the most feared and devastating mani-
festations of herpetic eye disease is retinal
necrosis. In the immunocompetent patient, this is
often referred to as acute retinal necrosis
(ARN) or bilateral ARN (BARN); while in the
immunocompromised patient (patients with
human immunodeficiency virus, s/p organ
transplantation, etc.), the infection may manifest
as ARN or progressive outer retinal necrosis
(PORN).

Acute Retinal Necrosis

Acute retinal necrosis (ARN) is a devastating
retinal infection most commonly caused by a
member of the herpes virus family. The herpes
simplex virus (HSV-1 and HSV-2) and varicella
zoster virus (VZV) are the most common eti-
ologies. Much less frequently, cytomegalovirus
(CMV) and Epstein–Barr virus (EBV) have been
reported to cause ARN.

ARN was initially described in 1971 by
Urayama et al. [14] as an intraocular inflamma-
tory event, and named as Krieye’s disease, but it
was not until 1982 that an infectious etiology
was identified. Culbertson and colleagues per-
formed histopathological analysis of enucleated
eyes from this condition and demonstrated the
herpes virus in all layers implicating an infec-
tious etiology [15]. Case series published in the
1970s and 1980s described cases of both uni-
lateral ARN and bilateral ARN (BARN) [16, 17].
These series found a high incidence of combined
mechanism tractional and rhegmatogenous reti-
nal detachments that proved difficult to repair
with most patients requiring silicone oil tam-
ponade and extensive laser demarcation. The
patients’ visual prognosis was uniformly poor
due to a combination of retinal detachment, sil-
icone oil tamponade, occlusive retinal vasculitis,
and optic neuropathy. This condition occurs
equally in men and women and occurs at any
age.

Clinical Presentation

ARN can present with unilateral or bilateral dis-
ease and can occur with or without an antecedent
Herpetic rash. Exposure to any member of the
herpes virus family in the patient’s lifetime is
thought to be sufficient to confer risk of this dis-
order. Most commonly patients present with uni-
lateral disease, though nearly 33 %will ultimately
progress to bilateral involvement. Patients typi-
cally report an acute onset of a red, painful eye
associatedwith blurry vision, andfloaters. Clinical
examination classically reveals an aggressive
anterior chamber reaction, vitritis, vitreous haze,
and areas of peripheral retinal necrosis which
spread circumferentially and posteriorly (see
Fig. 6.2). There may be associated arteritis, retinal
vascular occlusions, retinal thinning, and exten-
sive retinal pigment epithelial changes often
appearing as a deep white or yellow choroiditis.
Histopathological analysis of the vitritis shows a
predominantly chronic granulomatous inflamma-
tion characterized by clusters of lymphocytes and
plasma cells [15]. Fischer et al. [18] first described
the classic triad of necrotizing retinitis, vitritis, and
retinal vasculitis in immunocompetent patients
considered pathognomonic for ARN.

Fig. 6.2 Color fundus photograph montage of a 21 year
old college student with acute retinal necrosis OD. The
patient had diffuse, necrotizing retinal vasculitis on
presentation and was admitted for IV Acyclovir therapy
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ARN has traditionally been a clinical diag-
nosis though PCR testing via an aqueous or vit-
reous sample is increasingly utilized for
diagnostic confirmation given its high sensitivity
and rapid test results. Diagnostic criteria for
ARN were first proposed in 1994 by the Amer-
ican Uveitis Society (AUS) which broadly
included full thickness necrotizing retinitis,
arteritis, and severe inflammation of the anterior
chamber and vitreous cavity [19]. More specific
criteria include the following:

(1) one or more discrete foci of retinal necrosis
located in the peripheral retina,

(2) rapid progression in the absence of antiviral
therapy

(3) circumferential spread
(4) evidence of occlusive vasculopathy with

arterial involvement
(5) a prominent inflammatory reaction in the

vitreous and anterior chambers.

Although the diagnostic criteria listed above
are valuable for the clinician, the advent of PCR
testing has confirmed the diagnosis of ARN both
in patients who demonstrate the aforementioned
inflammatory findings and in those who do not
[20, 21]. There are multiple case series reporting
patients with unusual or atypical presentations of
PCR-confirmed ARN with minimal posterior
necrotizing findings [22, 23]. Some authors
suggest that the clinical presentation may vary
depending upon the causative strain of virus and
the underlying host characteristics; more inves-
tigation is required to confirm this hypothesis.
A high degree of suspicion regarding the possi-
bility of this diagnosis is critical for prompt
diagnosis and rapid initiation of therapy given
the relentless progression of the retinitis.

Treatment

Despite advanced therapeutic and surgical man-
agement for this disorder, the visual prognosis
for ARN remains poor with a high percentage of
patients failing to achieve acuities better than
20/200. In a study of 58 patients, Tibbets et al.

[24] report 50 % failed to achieve vision of
20/200 or better at 3 months.

Systemic antivirals are the mainstay of ther-
apy. In addition to arresting progression of retinal
necrosis in the affected eye, these agents are
considered critical to the prevention of con-
tralateral eye involvement [25–30]. Patients are
typically hospitalized for treatment with intra-
venous acyclovir dosed at 10 mg/kg every 8 h
(or 1500 mg/m2 per day) for 5–10 days. Recent
data indicates that oral valacyclovir (dosed at 1–
2 gm three times daily) and oral famciclovir
(dosed at 500 mg three times daily) are also able
to rapidly achieve the same ocular bioavailability
in the vitreous cavity as intravenous acyclovir.
Oral acyclovir’s vitreous bioavailability is infe-
rior to both oral valacyclovir and famiclovir;
thus, this drug is less frequently used for treat-
ment of acute ARN [31]. Patients initially treated
with intravenous acyclovir therapy are often
converted after 5–10 days to oral valacyclovir or
famciclovir due to their superior bioavailability
for more extended therapy. Antiviral medication
is generally continued for 3 months. Some
physicians, including the authors of this chapter,
advocate for a longer duration of therapy in order
to minimize the risk of recurrence. For patients
with HIV/AIDS, the duration of therapy is
life-long.

In addition to systemic therapy, many physi-
cians will also initially treat with intravitreal
injection of either ganciclovir (200–2000 μg per
0.1 ml) or foscarnet (1.2–2.4 mg per 0.1 ml)
[32]. Recent work by Flaxel et al. [33] suggests a
slightly improved visual outcome and decreased
risk of RD in patients receiving both systemic
and intravitreal therapies compared with sys-
temic therapy alone. However, other data sug-
gests the adjunctive use of intravitreal agents
does not appear to alter the clinical outcome [24].
Despite this, many specialists tend to treat
extensive retinal necrosis with a combination of
systemic and intravitreal antivirals, though the
choice of drug, injection frequency, and duration
of the course of injections is subjective. No
published definitive therapeutic protocol exists.
Given that foscarnet attacks the herpes virus at a
different target point than ganciclovir,
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valacyclovir or famciclovir, there is a hypothesis
that injection of foscarnet may be superior to
ganciclovir as a therapeutic adjuvant [34]. This
remains to be proven as there is no definitive
head to head comparison trial.

Systemic corticosteroids are frequently used
to treat the inflammatory sequelae of ARN and
minimize the associated tissue damage, though
these are reserved for use only after an adequate
vitreous concentration of antivirals have been
reached. Most authors defer use of corticos-
teroids for a minimum of 24 h after initiation of
antiviral therapy. Use, duration, and dosage of
systemic corticosteroids also remain highly
variable among practitioners.

Combined rhegmatogenous and tractional
retinal detachment unfortunately occurs in a high
percentage, 50 % or greater, of patients with
ARN [24]. Some studies suggest that risk of
retinal detachment may be lowered in patients
receiving intravitreal therapy in addition to sys-
temic antivirals; a definitive comparative study
has not yet been done. Many practitioners
advocate for the placement of prophylactic laser
barricade surrounding the involved peripheral
retina in an attempt to decrease the risk of
detachment. Although many physicians still offer
this intervention due to the relatively low-risk
profile of the laser treatment, there is data to
suggest that laser has minimal effectiveness in
preventing retinal detachments [35]. Retinal
detachments can occur months or years after the
initial presentation, however, the majority of
patients who detach commonly do so in the first
6 months following diagnosis. Retinal detach-
ments secondary to ARN are difficult to effec-
tively repair given the combined tractional and
rhegmatogenous components and require vitrec-
tomy, endolaser, and tamponade with silicone oil
to effectively flatten the retina and relieve the
traction.

Additional adjuvant therapies that have been
considered include aspirin and warfarin to
counteract the occlusive retinal vasculitis. No
therapeutic benefit has been demonstrated, and
thus there remains no evidence-based rationale
for using either therapy.

Progressive Outer Retinal Necrosis

Progressive outer retinal necrosis (PORN) is the
most aggressive entity in the subset of viral
retinopathies due to the herpes virus family.
Varicella zoster virus (VZV) causes the majority
of cases with other Herpes viruses and mixed
infections involved as well. PORN afflicts
patients who are severely immunocompromised,
most often those infected with human immun-
odeficiency virus (HIV). This disease is charac-
terized by its rapid onset, distinctive pattern of
outer retinal opacification, and is universally
bilateral. The absence of inflammation and rela-
tive sparing of retinal vasculature serves to dif-
ferentiate PORN from acute retinal necrosis
(ARN). The visual prognosis is extremely grim
with 66 % of patients developing no light per-
ception vision (NLP) even with prompt and
aggressive antiviral therapy.

Clinical Presentation

Progressive outer retinal necrosis (PORN) was
first described in 1990 by Forster et al. [36] as a
rapidly progressive, bilateral retinal necrosis
occurring in severely immunocompromised
patients infected with HIV. The characteristic
features of the disorder include absence of ante-
rior chamber or vitreous inflammation, sparing of
retinal vessels with perivascular clearing in a
setting of choroiditis. This will rapidly evolve to
an outer retinal opacification resulting in the
“cracked mud” appearance characteristic of
PORN. This pattern and degree of underlying
immune dysfunction differentiate PORN from
ARN.

In cases of PORN, patients typically present
with complaints of a rapid, painless decrease in
vision with an early afferent pupillary defect in
the affected eye due to early optic nerve
involvement. Optic nerve involvement often
precedes retinal changes. Classic signs of
inflammation are generally absent due to severe
immune system dysfunction. There is little or no
anterior chamber inflammation or vitritis. Retinal
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examination shows multifocal, white lesions
deep in the retina or choroid which rapidly pro-
gress to a confluent full thickness retinal necrosis
showing the characteristic cracked mud pattern.
Though clinically these appear as outer retinal
lesions, histopathological analysis suggests the
inner retina may be a primary site of injury [37].
Many patients have bilateral disease at presen-
tation [38], and those with unilateral disease
typically progress to bilateral involvement
quickly. Antecedent history or evidence of a
herpes infection may or may not occur and is not
necessary for the diagnosis. There is no gender
predilection for PORN, and rare cases have been
reported in the pediatric literature indicating this
retinitis may affect all age groups.

PCR testing for PORN, like ARN, has assis-
ted in diagnostic confirmation and clarification
on the underlying organism. Overwhelmingly,
varicella zoster virus is identified from ocular
fluid in patients with active PORN.

Patients are severely immunocompromised
and nearly all have AIDS; a few exceptional
cases have occurred in patients following allo-
genic bone marrow transplantation [39–41] or
undergoing aggressive chemotherapy for meta-
static cancer [39]. The degree of underlying
immune dysfunction is high regardless of the
underlying etiology. Case reports prior to the
HAART era indicated that patients with PORN
typically have a CD4 count of <50cells/mm3)
[42–44].

The visual prognosis is exceptionally poor in
these patients with most failing to achieve better
than counting fingers (CF) vision [45]. However,
there has been improvement in visual outcomes
reported in the intravitreal antiviral era with a
decreased number of eyes losing all light per-
ception (13 %) [45] compared with the initial
case series reported by Engstrom et al. [42]
where 90 % of patients degraded to no light
perception (NLP) vision.

Treatment Options

PORN is a difficult to treat effectively. Even
implementing immediate and aggressive

treatment with systemic and intravitreal antiviral
agents, the visual prognosis remains extremely
poor. Given the relative rarity of this disorder,
coupled with the advent of the highly active
antiretroviral therapy (HAART) era rendering
severe immunocompromised state less common,
there is no clear consensus on treatment. There
are no definitive treatment guidelines nor
prospective case controlled series to guide opti-
mal therapy. Most treatment paradigms originate
from small case series in the peer-reviewed lit-
erature. These, combined with data from series of
ARN patients, suggest combination therapy with
multiple systemic antivirals and intravitreal
injections (e.g., Foscarnet) as the most rational
therapeutic approach.

Most patients are hospitalized for intravenous
antiviral treatment due to the severity of this
disease, rapid progression of vision loss, degree
of systemic immunosuppression and frequent
medical comorbidities. Induction therapy with
intravenous (IV) medications, typically acyclovir
(10 mg/kg every 8 h), Gancyclovir (5 mg/kg
twice daily) or IV Foscarnet (90 mg/kg twice
daily) alone or in combination will serve as the
initial systemic treatment [43, 44, 46–49]. IV
therapy is transitioned to oral maintenance ther-
apy with Valacyclovir after 3–5 days [50, 51].

Intravitreal injections are commonly used as
adjuvant therapy at the time of diagnosis, and
there is steadily increasing evidence indicating
these injections are a key element of the treat-
ment approach [38, 46, 51, 52]. In spite of this
trend, the outcome of therapy remains univer-
sally discouraging.

The rate of detachment is quite high in
patients with PORN, with occurrence rates
reported at >85 % [45]. Patients on HAART are
less likely to detach than those who were not
[45]. Like ARN, these detachments have proven
difficult to repair due to the combined mecha-
nism of traction and retinal breaks which require
a combination of pars plana vitrectomy, silicone
oil tamponade, and endolaser to offer an
anatomically acceptable outcome.

Patients with HIV and PORN most commonly
have CD4 counts of <50; initiation or reinstitution
of HAART is critical for effective treatment. As the
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immune system is reconstituted, intravitreal injec-
tions, and systemic antivirals are gradually tapered
off using clinical exam and CD4 counts to help
guide these decisions. Again, no clear guidelines
exist for reducing antivirals. There likely is a
thresholdCD4count atwhich the immune system is
able to effectively control the virus, but the thresh-
old remains unclear at this time [51].

Summary

In summary, the herpes virus family are ubiqui-
tous in the population and can manifest as a wide
spectrum of eye disease involving both the
anterior and posterior segment. Presentation
often depends on the virus isolate and the
immune status of the patient involved. Diagnosis
can be established rapidly due to the availability
of PCR and the ease and safety of performing in
office anterior or vitreous taps to obtain speci-
mens. This should allow for an expedited diag-
nosis in patients with atypical clinical
presentations. However, it is important to main-
tain a high clinical suspicion for herpes virus
associated disorders to efficiently diagnose and
effectively treat these conditions.
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7Human Immunodeficiency Virus

Nathan Scott

Introduction

Human Immunodeficiency Virus (HIV) causes
an infection that is spread through certain body
fluids and attacks the body’s immune system.
Specifically, the virus infects and destroys T
Cells (CD4 + T cells) that the body uses to fight
off infections. Despite advances in treatment,
HIV remains an epidemic that has tremendous
human, social, and economic impact around the
world. According to the CDC, approximately
36.9 million people in the world were living with
HIV at the end of 2014—17.1 %, or over 6.3
million, of whom did not know they were
infected [1]. The CDC estimates nearly 2 million
new infections a year.

The disease is characterized by an early stage
(which may or may not occur in everyone), a
latency stage, and progression to advanced dis-
ease or AIDS (acquired immunodeficiency syn-
drome). The early stage includes flu-like
symptoms—fever, chills, rash, night sweats,
muscles aches, sore throat, fatigue, swollen
lymph nodes, and/or mouth ulcers—and can last
anywhere from a few days to weeks. The latency
stage, where viral replication is low, may have

little to no symptoms at all. Finally, advanced
infection, or AIDS, occurs when CD4 + cell
count is below 200 cells per microliter and is
exemplified by rapid weight loss, fever or profuse
night sweats, fatigue, prolonged lymph node
swelling, diarrhea, mouth/anus/genital sores,
memory loss, depression, and/or red to purple
blotches under the skin, mouth, nose, or eyelids.
Ocular manifestations can occur at any stage of
the disease; but most commonly occurs in
advanced AIDS (CD4 + <50 cells per microliter).

Ocular Manifestations

Ocular manifestations can occur in up to 70–
80 % of untreated HIV infected persons—more
than half of which are associated with uveitis [2].
However, the prevalence of HIV-associated
uveitis in the HIV or AIDS population is not
known. Regardless, it is important to note that
uveitis can occur in any stage of HIV infection
and is caused by a number of distinct etiologies.
Importantly, the characteristics of the uveal
involvement reflect the pathology of the inciting
disease process. The most common conditions
causing uveitis in HIV infected persons are
opportunistic infections (Cytomegalovirus [1, 3],
Herpes zoster ophthalmicus, toxoplasmosis, etc.),
but can also occur with ocular neoplasms asso-
ciated with HIV, inflammation secondary to the
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HIV infection itself, HIV drug toxicity, or para-
doxically, inflammatory dysregulation during the
recovery of the immune system from HIV ther-
apy (Immune Recovery Uveitis, IRU).

Anterior, posterior, and panuveitis have all
been described in association with the various
conditions causing uveitis in HIV. Anterior
uveitis is typically seen with herpetic infections
(Varicella Zoster Virus and Herpes Simplex
Virus). It occurs with any CD4 + count and is
commonly unilateral. It can often be associated
with concurrent dermatitis, blepharoconjunctivi-
tis, keratitis, or encephalitis. Patients can have
decreased corneal sensation, elevated intraocular
pressure, or patchy/sectoral iris atrophy [4, 5].
HIV drug toxicities also typically manifest with
anterior uveitis. In particular, Cidofovir and
Rifabutin, cause dose related inflammation when
CD4 + count is less than 50 cells per microliter.
The two drugs have subtle differences in that
Cidofovir is granulomatous, associated with
synechiae, can cause hypotony, and is more
common in eyes with inactive CMV retinints;
while Rifabutin is nongranulomatous, can be
associated with hypopyon and is more common
with concurrent antifungals and/or protease
inhibitor use [6–9].

Posterior segment disease is the most common
form of uveitis in HIV [10]. Necrotizing herpetic
retinitis (CMV, VZV, HSV), occurs with
CD4 + counts of less than 50 cells per microliter.
CMV, the most prevalent opportunistic infection,
presents with one or two active foci of retinitis
and vitreous inflammation [11]. VZV and HSV
retinitis (less than 5 % of HIV + patients) pre-
sent more rapidly and with confluent areas of
retinitis [12]. Toxoplasmic retinochoroiditis
(*10 % of HIV + patients), occurs with
CD4 + counts less than 250 cells per microliter.
It typically presents with a single focus of
retinitis adjacent to chorioretinal scars and is
often unilateral [13]. Intraocular lymphoma can
cause vitritis, retinitis, or retinal vasculitis with
insidious onset in patients with CD4 + counts
less than 50 cells per microliter [14]. Immune
recovery uveitis, or paradoxical inflammation
with reconstitution of CD4 + counts during
therapy, most often occurs in eyes with inactive

CMV retinitis. Inflammation of the vitreous is
typical, but can involve the anterior chamber as
well. Complications that have been described
include macular edema, epiretinal membrane
formation, vitreomacular traction syndrome,
retinal neovascularization, and cataract [15–17].
Uveitis that is caused directly by inflammation of
the virus itself also occurs at CD4 + counts less
than 50 cells per microliter. Distinctly, it is typ-
ically moderate and examination reveals a lack of
active retinitis [18].

Isolated choroiditis is most commonly seen
with two types of infections: Pneumocystis carinii
choroiditis and Cryptococcal choroiditis. Pneu-
mocystis is typically bilateral, has multifocal
choroid lesions, is associated with some vitreous
inflammation but there is limited retinal hemor-
rhage. Cryptococcal infection presents similarly,
but is associated with retinal hemorrhage and can
have meningeal involvement.

Laboratory Testing

Laboratory tests used to identify the cause of
uveitis in HIV + patients should complement the
history and physical exam. After a thorough
history is obtained to identify exposures and past
medical events, followed by a physical exam that
characterizes the laterality, severity, and ana-
tomic structures involved in the disease process,
CD4 + count can narrow the differential. If
infectious processes are highest on the differen-
tial, serologic, or vitreous sampling is typically
available (PCR, antibody analysis, culture, etc.).
Neoplastic etiologies require biopsy and histo-
logic analysis, while drug toxicities and IRU
require an astute clinician to recognize the pos-
sibility of these complications. It is also impor-
tant to evaluate for the causes of uveitis in HIV
negative patients, especially if a patient presents
with adequate CD4 + reconstitution. Specifi-
cally, sarcoidosis (10–20 % of all uveitis in
adults) is screened for with a chest X-ray and
serum angiotensin-converting enzyme. Syphilis
and TB should also be tested for using serum
antibody analysis and the Mantoux test,
respectively.
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Treatment

Treatment of uveitis in HIV + patients is specific
to the etiology of the inciting disease process.
The mainstay of therapy for both opportunistic
infections and direct viral inflammation is
maintaining immune reconstitution. This is
achieved by ensuring adequate anti-retroviral
therapy. However, targeted antimicrobial and/or
antiviral therapies should be initiated as soon as
possible if uveitis is identified in patients with
low CD4 + counts. Antineoplastic therapy
should be guided by histopathologic evaluation.
If drug toxicity remains high on the differential,
anti-retroviral regiments can be altered to
discontinue/replace uveitis-associated medica-
tions while maintaining adequate anti-retroviral
coverage—an infectious disease specialist should
direct this management.

IRU therapy remains a challenge because the
pathophysiology is not completely understood.
The anterior chamber is treated with topical
corticosteroids, but may also be observed over-
time without treatment in mild cases. More sev-
ere infections are treated with systemic
corticosteroids, but clinicians must be careful
because HIV + patients are immunocompro-
mised due to their underlying disease process.
Further insults may lead to more severe infec-
tions. Intravitreal corticosteroids are also used in
IRU, however appropriate risk assessment must
take place prior to initiating therapy. Risks
include glaucoma, reactivation of retinitis, cat-
aracts, and/or recurrence of CMV retinitis. To
this end, all corticosteroid management should be
accompanied by empiric anti-CMV therapy [19].

Finally, recent studies have shown that com-
plications of severe uvetitis (i.e., macular edema)
can be effectively treated using intraocular
methotrexate and anti-VEGF agents [20].

Conclusion

Human immunodeficiency virus/acquired
immunodeficiency syndrome (HIV/AIDS) is an
infectious disease process that not only limits the
body’s ability to ward off infection, but also

compromises innate inflammatory regulation.
Ophthalmic disease can manifest in a number of
ways in HIV + patients, most commonly during
opportunistic infection. Nearly half of the oph-
thalmic manifestations in HIV can be associated
with uveitis. Diagnosis is established after a
thorough history is obtained to identify expo-
sures and past medical events, followed by a
physical exam that characterizes the laterality,
severity, and anatomic structures involved in the
disease process, and ultimately serologic, tissue,
or vitreous sampling (PCR, antibody analysis,
culture, etc.). The inciting disease process defines
treatment—antimicrobials, antivirals, antineo-
plastic, and corticosteroids are the mainstays of
therapy.
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8Measles

Milka C. Nova

Introduction

Measles (also called rubeola) is a single-stranded
RNA virus of the genus Morbilivirus in the
Paramyxoviridae family [1]. Humans and apes
are the only natural host, and the disease can be
contracted congenitally or acquired. The virus is
highly contagious via aerosolized droplets and
can cause the development of a generalized rash
lasting greater than 3 days, fever greater than
101, cough, coryza, severe diarrhea, encephalitis,
and pneumonia. Measles can be a fatal illness in
young children. Due to the high vaccination rates
in the United States, measles has not been
widespread for over a decade, but it remains a
significant cause of mortality worldwide among
children younger than 5 years old responsible for
more than 100,000 deaths annually [2]. Even in
the US, 5–8 % of the population remains
unvaccinated [3] due to religious convictions,
parental apathy, misinformation, and
contraindications.

Epidemiology

The number of measles cases has declined in
United States as a result of a highly effective
vaccine available since 1963 and a nationwide
vaccination program implemented in 1965 [4].
Due to the low incidence of measles in adults,
congenital measles rates have similarly plum-
meted since the advent of the vaccine.

Clinical Presentation

The clinical manifestations of acquired measles
include fever greater than 101, conjunctivitis,
cough, sore throat, coryza, small spots with white
center on an erythematous base on the buccal
mucosa (Koplik spots), and a characteristic red,
blotchy maculopapular rash, beginning on the
face and then becoming generalized [1].

The signs and symptoms typically ensue
approximately 10–14 days after exposure to the
virus. Patients develop fever and malaise, fol-
lowed by cough, coryza, and conjunctivitis. As
these symptoms intensify, Koplik spots develop
in the buccal mucosa which is pathognomonic
for measles. These consist of blue-white dots
*1 mm in diameter surrounded by an erythe-
matous base. As the Koplik spots fade, the
maculopapular rash develops.
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The most dreaded and serious complication of
measles is central nervous system involvement
with acute encephalitis. Although this occurs in
approximately 0.1 % of cases, the mortality can
be as high as 20 %. Of those who survive, 20–
50 % suffer from permanent neurologic damage.
Subacute sclerosing panencephalitis (SSPE) is
rare chronic, progressive encephalitis that affects
primarily children and young adults caused by a
persistent infection with measles virus.

An ocular manifestation of acquired measles
includes a papillary, non-purulent conjunctivitis
that is typicallymild [5]. The conjunctivitismay be
associated with the development of pseudomem-
branes. Epithelial keratitis (present in 76 % of
patients) is the most common ocular manifestation
of acquired measles [6]. Koplik spots on the con-
junctiva (also called Hirschberg spots) are rarely
present. There may be a transient, mild anterior
uveitis during the acute phase of illness whichmay
accompany the other anterior segment findings
[7]. Measles retinopathy has rarely been described
manifested by diffuse retinal edema, scattered
retinal hemorrhages, and macular edema.

Congenital measles infection manifests as
cardiomyopathy, pyloric stenosis, hearing dys-
function, vertebral anomalies, cleft lip, and
palate. The ocular manifestations include catar-
act, optic nerve head drusen, and bilateral diffuse
pigmentary retinopathy involving both posterior
pole and retinal periphery.

Cataracts are the second most common ocular
complication affecting approximately 15 % of
children [5].

Diagnosis

Congenital measles is diagnosed by the history of
maternal infection and by the presence of con-
genital anomalies (as described above). Acquired
measles may be diagnosed via serologic testing
demonstrating measles specific IgM. Addition-
ally, PCR of samples obtained from nasophar-
ynx, conjunctiva, lymphoid tissues, respiratory

mucous membrane, urine, and blood may iden-
tify measles RNA.

Treatment

Measles is a self-limited disease and supportive
treatment is usually adequate. In pregnant
women, children under age one, and immuno-
compromised individual, infection may be pre-
vented with prophylactic treatment of immune
globulin. The ocular manifestations are treated
symptomatically with antibiotics to prevent sec-
ondary infections in patient with keratitis or
conjunctivitis. In rare cases of acute measles
retinopathy, systemic corticosteroids should be
considered.

Conclusion

Measles is a highly contagious infection caused
by a single-stranded RNA virus of the genus
Morbillivirus in the Paramyxoviridae family.
The virus may be transmitted congenitally or
acquired via aerosolization of nasopharyngeal
secretions to the respiratory mucous membrane
of the respiratory tract or through the conjunc-
tiva. The disease is typically self-limited and
only requires supportive treatment. The ocular
manifestation is treated symptomatically with
antibiotics to prevent secondary infections in
patients with keratitis or conjunctivitis. In the
rare case of acute measles retinopathy, systemic
corticosteroids may also be considered.
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9Pneumocystis Jiroveci

George N. Papaliodis

Introduction

Pneumocystis jiroveci (previously Pneumocystis
carinii) is an opportunistic infection typically
limited to the lungs. The organism is a fungus of
low virulence that is likely spread through the air.
A healthy immune system is able to control and
prevent significant disease. Patients who are
immunosuppressed (secondary to Human
Immunodeficiency Virus, malignancy,
chemotherapy, and iatrogenic secondary to ster-
oids and other immunosuppressive agents) can
develop a severe and potentially lethal pneumo-
nia (the mortality rate is between 5–40 % even
with treatment). Extrapulmonary manifestations
of Pneumocystis are rare but can involve the
liver, bone marrow, lymph nodes, and eyes. The
ocular manifestations may be discovered inci-
dentally and typically manifest as
subretinal/choroidal yellow to white plaque like
lesions.

Epidemiology

It has been estimated that in the pre-highly active
anti-retroviral therapy (HAART) era, the inci-
dence of Pneumocystis associated pneumonia
occurred in 70–80 % of patients with HIV, and
Pneumocystis associated choroiditis was diag-
nosed in approximately 1 % of HIV patients with
CD4 counts less than 200 [1]. The choroidal
involvement was more commonly diagnosed in
those who were on prophylactic therapy with
aerosolized pentamidine (presumably inhaled
prophylaxis was inadequate to prevent dissemi-
nated disease). In one case series by Shami et al.,
76 % of the cases were bilateral [2]. Since the
advent of HAART therapy and routine prophy-
laxis with Trimethoprim/Sulfamethoxazole
(TMP/SMX), the rates of Pneumocystis and
associated choroiditis have plummeted.

Clinical Manifestations

The typical exam findings of ocular pneumo-
cystosis are unifocal or multifocal (ranging from
2 to 50) yellow-white flat choroidal lesions pre-
dominantly involving the posterior pole. Few
patients have visual symptoms despite having
extensive choroidal lesions [3]. Fluorescein
angiography of the lesions demonstrates early
hypofluorescence and homogenous late staining
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[2]. There is generally no inflammation of the
anterior chamber or vitreous.

Diagnosis

The diagnosis is often presumptive by identify-
ing the characteristic fundus findings
(yellow-white flat choroidal lesions) in patients
with CD4 counts less than 200 or other high-risk
criteria (chronic immunosuppression, malig-
nancy, etc.). Although rarely performed due to
risk of retinal complications, the diagnosis can be
confirmed via chorioretinal biopsy demonstrating
the characteristic cysts on toluidine blue or silver
staining. More recently, quantitative polymerase
chain reaction (qPCR) testing on bronchoalveolar
lavage (BAL) specimens has been used to detect
Pneumocystis DNA [4]. If validated, this type of
testing may similarly be used on vitreous
specimens.

Treatment

Pneumocystis choroidopathy requires systemic
treatment as the ocular findings are a manifesta-
tion of disseminated infection. While officially
classified as a fungal organism, P. jiroveci does
not respond to antifungal therapy. The treatment

of choice is TMP/SMX (dosing is TMP
15 mg/kg/day given for 21 days). Secondary
agents include Pentamidine, Dapsone, and
Atovaquone.

Conclusion

P. jiroveci is a rare disseminated opportunistic
fungal infection that can manifest as choroidal
infiltrates. The advent of HAART and prophy-
lactic use of TMP/SMX has markedly reduced
the incidence of this condition.
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10Presumed Ocular Histoplasmosis
Syndrome

Lindsay Grotting

Introduction

Histoplasmosis is caused when airborne spores
of the fungus Histoplasma capsulatum are
inhaled. The lungs are the primary infection site.
Unless it occurs in immunocompromised patients
in whom it may mimic tuberculosis, systemic
histoplasmosis often displays very mild symp-
toms and may even be asymptomatic. Usually
occurring in children, it causes fever and malaise
similar to the common cold or flu. However,
despite these mild symptoms with initial
infection, it can cause profound vision loss years
later [1].

Presumed ocular histoplasmosis (POHS) is a
choroidopathy, typically characterized by
atrophic chorioretinal scars, peripapillary atro-
phy, and the absence of vitritis. POHS may or
may not be associated with choroidal neovascu-
larization (CNV), the primary reason for
decreased vision in these patients. Rarely, histo-
plasmosis also can cause a histoplasmic
endophthalmitis or a solitary histoplasmic
chorioretinal granuloma [2]. The endophthalmitis
form usually occurs in patients with disseminated

histoplasmosis, and it lacks the classic lesions
seen in POHS [3]. The solitary granuloma, also
known as a histoplasmoma, may mimic toxo-
cariasis and is usually seen in immunocompro-
mised individuals.

Etiology

Over the past years, the exact origin of the dis-
ease has been debated. The most common theory
is that POHS is caused by the yeast form of H.
capsulatum. This has been demonstrated mostly
by epidemiological studies. Hence the term pre-
sumed. Histoplasma capsulatum is a dimorphic
fungus found in the soil, usually near the Ohio
and Mississippi River Valleys. The fungus is
strongly resistant to temperature and humidity
extremes. Bird feathers of chickens, pigeons, and
blackbirds carry the fungus. Bird and bat excre-
tions have also been found to harbor the fungus.
Infection occurs when the yeast is inhaled.

Reid et al. first described POHS in 1942 when
a patient dying of disseminated histoplasmosis
was described to have certain ocular findings [4].
Subsequently, Krause and Hopkins described a
patient with atrophic chorioretinal lesions asso-
ciated with a positive histoplasmin skin test and a
chest X-ray showing lung nodules [5]. Later,
Woods and Whalen reported a case series,
describing patients with ocular lesions and
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macular cysts [6]. All of these patients were
noted to live in an area endemic for H. capsu-
latum and showed evidence of prior systemic
infection with histoplasmosis such as calcified
lung nodules. All of the patients had a positive
histoplasmin skin antigen test, signifying a strong
correlation between POHS and H. capsulatum.

However, other evidence in the literature
refutes such a definite relationship [7]. The fail-
ure to actually isolate the fungus from the eye as
well as negative histoplasmin skin antigen tests
in patients with classic eye findings point toward
the possibility of another causative organism.
While a few papers do report the isolation of
H. capsulatum in the eye, most of these patients
suffered from disseminated histoplasmosis and
lacked the classic ocular findings of POHS.
Another study from the Netherlands reported a
series of patients demonstrating clinical signs of
POHS that all had negative histoplasmin skin
antigen tests [8]. Furthermore, some patients
reported in the literature with classic POHS
findings denied any previous habitation or travel
to an endemic area [9].

HLA haplotypes DRw2 and B7 have also
been connected to POHS, suggesting that POHS
represents an inflammatory reaction triggered
against certain organisms, one of these being
H. capsulatum. HLA-B7 has been associated in
patients with disciform scarring. HLA-DRw2
was detected in 81 % of patients with disciform
scarring and 62 % of patients with peripheral
histo spots [10–12].

Epidemiology

POHS is most commonly found in patients living
in the Ohio and Mississippi River Valley. This
area is comprised of the following states:
Arkansas, Kentucky, Missouri, Tennessee, West
Virginia, Alabama, Illinois, Indiana, Iowa, Kan-
sas, Louisiana, Maryland, Mississippi, Nebraska,
Ohio, Oklahoma, Texas, and Virginia. This
region is also known as the “Histo Belt”. In these
areas, which are endemic for H. capsulatum,
around 60–90 % of the adult population have a
positive histoplasmin skin antigen test. However,

only 1.5 % of patients who test positive for
histoplasmin actually demonstrate clinical signs
of POHS [13]. Outside the United States, it is
found in Central and South America, a small
region in Italy, South Africa, and Southeast Asia.

Histopathology

POHS chorioretinal lesions demonstrate no fun-
gal characteristics when examined with light
microscopy. Rather, these lesions exhibit differ-
ent stages of inflammatory activity, such as
mixed populations of inflammatory cells with
loss of retinal pigment epithelium as well as
adhesions between outer retinal and choroidal
lesions. Focal aggregations of lymphocytes
without disruption of Bruch’s membrane may be
seen [14–16]. These findings also support that
POHS is not caused by an active fungal infection
but by an autoimmune response to a specific
antigen.

Pathophysiology

The yeast is usually inhaled in the microconidia
form (<5 μm in size). It then spreads hematoge-
nously as evidenced by foci of the organism
found in the liver and the spleen. When the
antigen spreads to the uveal tract, focal choroidal
granulomas may result, causing an inflammatory
reaction in the choroid. This subsequently leads
to a chorioretinal atrophic scar. There may be
residual antigen within these scars resulting in a
low-grade inflammation that prompts CNV to
develop. Also hypothesized is that the infection
sensitizes ocular proteins or that the fungal
elements are similar in structure to those in the
eye, inciting an immune response against the
choroid [17].

POHS is able to be replicated in an animal
model. Rabbits injected with intracarotid injec-
tions of yeast exhibited signs of choroiditis
within one to two days in the eye on the side that
was injected. Seven to twenty days later, the
fellow eye developed lesions without vitreous
inflammation similar to those seen in humans
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with POHS. No yeast organisms were able to be
isolated in the healed granulomas after several
weeks [18].

At one point, it was thought that histoplasmin
skin testing might lead to the reactivation of old
macular scars. However, a number of case series
failed to demonstrate a clear relationship between
the skin test and reactivation.

Risk Factors

Travel to or habitation in the Ohio and Missis-
sippi River Valley is the main factor predispos-
ing patients to POHS. Various activities that may
increase inhalation of the fungus include
spelunking, bulldozing, cleaning chicken coops,
and raking. Patients usually present with symp-
toms of CNV during the second to fifth decades
of life. The age may vary since patients without
CNV are usually found to have POHS inciden-
tally on a routine examination. There is no gen-
der predilection. Patients are usually healthy
individuals. Only 0.7 % of POHS patients are
black, and patients with POHS and CNV tend to
be Caucasian [19].

Diagnosis

History

If no CNV is present, POHS is asymptomatic.
CNV is what usually brings the patient to med-
ical attention. If CNV is present, patients will
report painless vision loss, central scotoma,
blurred central vision, and/or metamorphopsia.
All patients should be asked details about where
they have lived and traveled.

Physical Exam

POHS is a clinical diagnosis. Both eyes should
be examined thoroughly because findings are
bilateral in up to 60 % of cases [20]. Careful slit
lamp and biomicroscopy should be performed

while looking for the three classic signs of POHS
(see Figs. 10.1 and 10.2):

1. Multiple white atrophic chorioretinal scars
(also known as histo spots)

2. Peripapillary atrophy
3. Absence of vitritis

Histo spots are discrete, focal; atrophic chor-
oidal scars found in the posterior pole and the
peripheral retina. They appear to be “punched
out” of the inner choroid with central pigmenta-
tion, ring of pigmentation, or diffuse pigmenta-
tion. They may indicate former areas of
subclinical CNV that have regressed sponta-
neously. Linear streaks that are parallel to the ora
serrata may be found in around 5 % of patients
[21]. These streaks may simply be the coales-
cence of small linear histo spots. The scars may
remain stable but in some patients, they
have been documented to grow in size or number
[22, 23].

Fig. 10.1 Color fundus photograph of a patient with
peripapillary atrophy and macular choroidal neovascular
membrane secondary to POHS. There was no vitritis on
physical exam

Fig. 10.2 Peripheral retina of patient in Fig. 10.1
demonstrating chorioretinal scarring
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Peripapillary atrophy is more commonly
associated with macular scars. About a third of
patients with peripheral histo spots will have
peripapillary chorioretinal scars versus over
two-thirds of patients with macular scarring. The
peripapillary atrophy may represent a ring of
granulomas that formed during the active stage
of the disease [20, 24].

POHS may only be diagnosed in the absence
of vitreous cells or anterior inflammation. Pig-
mented cells should not be confused with
inflammatory cells. The lack of cells may be
attributed to patients presenting after the active
inflammatory stage has passed. Another theory is
that since POHS is mainly a choriodopathy, the
cells do not reach the vitreous.

These classic POHS findings may or may not
be associated with CNV. Active disciform
lesions may look like a green-gray subretinal
lacy discoloration with surrounding pigment,
usually in the macula. It may be related to
chorioretinal scars that have a break in Bruch’s
membrane. CNV usually occurs at the edge of an
old scar. A scar in the macula or peripapillary
region appears more predisposed to progressing
to CNV. However, CNV can also form in the
macula where there was previously no scar. If
advanced, CNV appears as a white disciform scar
with fibrovascular tissue. Rarely, as with
age-related macular degeneration, CNV may
result in vitreous hemorrhage due to a break in
the retina [25].

Diagnostic Procedures

POHS is usually a clinical diagnosis, but
fluorescein angiography (FA) can assist in the
diagnosis. In areas of chorioretinal atrophy,
staining and window defects versus late leakage
can be seen with CNV. Defects in the retinal
pigment epithelium and patchy loss of the
choriocapillaris can be seen. Krill et al. described
histo lesions as being hypofluorescent initially
but then acquiring a more hyperfluorescent
appearance late in the disease [26]. FA can be

useful in locating areas of neovascularization if
laser treatment is employed for CNV.

The histoplasmin skin antigen test can help
determine if the patient has been exposed to
H. capsulatum. However, since up to two-thirds
of patients in endemic areas have a positive skin
test, this testing is not routinely performed if the
clinical findings are classic.

Differential Diagnosis

Diseases causing granulomas such as tuberculo-
sis, coccidiomycosis, cryptococcosis, and sar-
coidosis, should be considered. Careful
examination for vitreous inflammation can help
distinguish POHS from these other diseases.

Other causes of chorioretinitis must also be
considered, including multifocal chorioretinitis,
serpiginous choroiditis, birdshot chorioretinopa-
thy,multiple evanescentwhite dot syndrome, acute
multifocal placoid pigment epitheliopathy, toxo-
plasmosis, toxocariasis, rubella, Vogt-Koyanagi-
Harada syndrome, and Behçet syndrome. Most
commonly,multifocal choroiditismay be confused
with POHS, but again, the absence of vitreous cells
in POHS is the key distinguishing feature [27]. PIC
lesions may also appear very similar to the chori-
oretinal scars of POHS, but the PIC scars tend to be
small and confined to the posterior pole [28].

Management

Indications

POHS without CNV is monitored with biomi-
croscopy and the Amsler grid. Since there is no
solid evidence of the organism being present in
the eye, antifungal treatment such as ampho-
tericin B is not beneficial [29, 30]. When CNV
develops in the macula, it is treated similarly as
age-related macular degeneration. Peripapil-
lary CNV may be monitored unless it causes
prolonged serous or hemorrhagic detachment
close to the fovea.
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Laser Therapy

The Macular Photocoagulation Study (MPS)
evaluated laser photocoagulation for extrafoveal
(>200 μm from the center of the foveal avas-
cular zone), juxtafoveal (1–200 μm from the
center of the foveal avascular zone), and peri-
papillary CNV. The MPS found that untreated
eyes had 3.6 times the risk of laser treated eyes of
losing six or more lines of visual acuity. How-
ever, the major complication of this treatment
was a permanent scotoma from the laser, limiting
its use for subfoveal lesions. Furthermore, 26 %
of extrafoveal CNV and 33 % of juxtafoveal
CNV recurred at the border of the treatment scar
[31, 32].

The Verteporfin for Ocular Histoplasmosis
Study examined the use of photodynamic ther-
apy. This looked at photodynamic therapy for
subfoveal CNV. The study found that 45 % of
patients experienced improved vision, 18 % lost
vision, and 9 % of patients suffered severe vision
loss at the 2-year follow up. No serious adverse
side effects were reported [33, 34].

Surgery

Submacular surgery has been explored for the
treatment of subfoveal CNV. Thomas and
Kaplan first described techniques to remove
subfoveal CNV in POHS patients [35]. Using a
small retinotomy with the creation of a neu-
rosensory retinal detachment allowed access to
the fibrovascular membrane. There was a sig-
nificant improvement in their patients without
recurrence of CNV. However, these dramatic
findings were not duplicated by subsequent
studies that employed a larger population and
longer follow up. It has been speculated that
surgery to remove membranes in POHS patients
is more successful than surgery in patients with
age-related macular degeneration, because
POHS CNV lesions are not as deeply located.

The retinal pigment epithelium may also recover
and proliferate better given this more superficial
location and the fact that most patients are
younger than those with age-related macular
degeneration. However, as with any vitreoretinal
surgery, the risks include cataract, retinal
detachment, and lesion recurrence [36–38].

Steroids

In 1977, Schlaegel et al. recommended high dose
oral corticosteroids for acute exacerbations of
macular CNV. With the advent of anti-
VEGF treatment, this practice is not commonly
used [39].

Anti-VEGF Agents

Most recently, anti-vascular endothelial growth
factor (anti-VEGF) agents such as bevacizumab
and ranibizumab have been used in patients with
POHS given the success of these treatments for
age-related macular degeneration. A recent ret-
rospective study of POHS-associated CNV found
that the average visual acuity improved from
20/53 to 20/26 in 54 eyes treated over a 26-month
period. The average number of injections was 4.5
over one year [40]. Anti-VEGF agents are now
considered first line treatment for patients with
POHS and CNV. Risks of anti-VEGF injections
include endophthalmitis, subconjunctival hemor-
rhage, cataract formation, retinal tears, and
increased intraocular pressure [41].

Prognosis

Patient with histo spots in one eye have an 8–
24 % chance of developing CNV in the fellow
eye over 3 years [31, 32]. Complications of CNV
include disciform scarring, resulting in loss of
central vision. The visual acuity has been
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reported to be about 20/200 in about half of
patients untreated. Spontaneous recovery has
been reported but may have been secondary to
the development of eccentric vision [42]. How-
ever, when CNV is identified early, anti-VEGF
treatments can maintain good visual acuity.
Patients should be counseled appropriately on
their risk of developing macular disease [43].

Prevention

There is no current primary prevention. Patients
with clinical signs of POHS should be screened
for CNV with routine dilated fundoscopic exams.
Patients should monitor disease activity at home
with the Amsler grid.

Conclusion

POHS is a choroidopathy, typically characterized
by atrophic chorioretinal scars, peripapillary
atrophy, and the absence of vitritis. The ocular
manifestations are presumably secondary to a
complex and poorly defined interaction between
the fungal organism H. capsulatum and the host
immune response. Patients without CNV require
monitoring without treatment. When CNV
develops in the macula, intraocular anti-VEGF
agents are the preferred option for therapy.
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11Rubella

George N. Papaliodis

Introduction

Rubella, also called German measles, is an acute
exanthematous disease spread by droplet trans-
mission. The virus is comprised of
single-stranded RNA that is highly contagious.
Since the advent of vaccination programs, the
incidence of outbreaks of rubella has plummeted
worldwide. By 2004, the US Centers for Disease
Control (CDC) declared that rubella had been
eliminated in the United States [1]. There are two
distinct clinical syndromes that involve the eye:
congenital and acquired. The classic triad of
congenital rubella includes hearing impairment,
ocular anomalies, and congenital heart disease.
Acquired rubella typically manifests as a mild
febrile illness with associated maculopapular
rash that initially appears on the face and then
spreads to involve the whole body within 24 h.
The ocular manifestations of acquired rubella can
include conjunctivitis, keratitis, uveitis, and
retinitis. There is an association between rubella
virus with Fuchs heterochromic iridocyclitis
(please see chapter in this book).

Epidemiology

Before the advent of widespread vaccination
programs, outbreaks of rubella usually occurred
every 6–9 years in the United States mostly
affecting children ages 5–9. Since the introduc-
tion of the rubella vaccine in 1969, occurrences
are rare in those countries with high vaccination
rates. By 2002, rubella vaccines were available
worldwide and by 2006, 123 of 212 countries
had national immunization programs (*58 %)
[2]. The CDC declared the rubella virus was
eliminated from the US in 2004 [1].

Clinical Manifestations

The clinical manifestations of rubella are differ-
entiated based on the mode of exposure to the
virus. Congenital rubella syndrome can occur in
a developing fetus of a pregnant woman who has
contracted the rubella virus usually in the first
trimester. If the infection occurs within the first
month of conception, the infant has a 43 %
chance of being affected [3]. The classic triad of
congenital rubella syndrome includes hearing
impairment (58–80 %), ocular anomalies (43–
78 %), and congenital heart disease (30–50 %)
[4]. Cognitive impairment is also a common
associated complication. The ocular manifesta-
tions include pigmentary retinopathy (aka “salt
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and pepper” retinopathy—see Fig. 11.1), catar-
act, strabismus, and glaucoma. Pigmentary
retinopathy is the most common ophthalmic
complication of the syndrome (reported in 9–
88 % of patients with ocular involvement) [5].

Acquired rubella manifests as a macu-
lopapular rash and mild systemic symptoms
including fever and lymphadenopathy. The
incubation period for the virus is 14–18 days,
and infected individuals may shed virus and are
potentially contagious for 1–2 weeks before the
onset of classic symptoms. Arthritis and
arthralgias occur in approximately 70 % of
teenagers and adult females; this complication
rarely develops in children and adult males [1].
The most common ocular manifestation is con-
junctivitis which is present in 70 % of patients.
Other ocular sequelae include epithelial keratitis
and retinitis. There has been growing evidence
to support a causal association with chronic
rubella virus infection and Fuchs heterochromic
iridocyclitis. This has been proposed due to the
presence of rubella-specific intraocular antibody
production in the anterior chamber of patients
with Fuchs [6].

Diagnosis

The diagnosis of congenital rubella is established
via the presence of maternal rubella infection and
congenital anomalies. Serologic data can confirm
the diagnosis via the detection of rubella-specific
IgM antibodies in the infant or cord blood. The
diagnosis of acquired rubella can be established
by a fourfold increase in rubella-specific IgG
titers obtained 1–2 weeks apart or the new
appearance of rubella-specific IgM.

Treatment

Treatment for those afflicted with rubella virus is
typically supportive care: there is no specific
therapy. For women in the first 20 weeks of
pregnancy with exposure to the virus, immune
globulin may be administered to prevent both
maternal and fetal infection. For those with
acquired rubella, no treatment is indicated for the
conjunctivitis or keratitis as these are self-limited.
The uncommon manifestation of rubella retinitis
responds well to systemic steroids. The treatment
for Fuchs heterochromic iridocyclitis is detailed in
the respective chapter of this text.

Conclusion

Rubella is an exceedingly rare acute infection
spread via droplet transmission that has been
eradicated in the United States per the CDC due to
effective vaccination programs. The congenitally
acquired variant of this disease can induce signif-
icant harm to the fetus including hearing loss and
pigmentary retinopathy. The acquired form gen-
erally poses little risk to ocular structures.
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12Syphilis

Miriam B. Barshak and Marlene L. Durand

Introduction/Clinical Features

Uveitis is the most common manifestation of
ocular syphilis and may present as anterior,
intermediate, posterior, or panuveitis. Posterior
segment involvement (especially chorioretinitis)
and panuveitis are the most common presenta-
tions of syphilitic uveitis [1].

Syphilitic anterior uveitis (see Fig. 12.1) is
granulomatous in two thirds of patients [2] and
bilateral in half. Interstitial keratitis, iris nodules,
dilated iris vessels, and iris atrophy may also be
seen. The most common form of posterior uveitis
is multifocal chorioretinitis, but other manifes-
tations include focal chorioretinitis (see
Fig. 12.2), pseudoretinitis pigmentosa, retinal
necrosis, neuroretinitis, optic neuritis (see
Fig. 12.3), and acute zonal occult outer
retinopathy. A pale optic nerve head from prior
syphilitic optic neuritis may mimic glaucomatous
optic atrophy. Chorioretinitis was the type of
uveitis seen in 15 of 20 patients with syphilitic

posterior uveitis in one review [1]. A specific
type of focal chorioretinitis, acute posterior pla-
coid chorioretinitis, has been described in
syphilis and is characterized by large, often
solitary yellow lesions that are typically in the
macula [3]. Retinal vasculitis may occur in
ocular syphilis, and branch retinal vein occlu-
sions have been described [4].

Uveitis may occur in either congenital or
acquired syphilis. Typical ocular findings in
congenital disease include interstitial keratitis
and so-called salt-and-pepper fundi. Interstitial
keratitis does not usually occur until the patient is
a teenager or young adult. It may be accompa-
nied by anterior uveitis. The patient may have no
other stigmata of congenital syphilis, but other
possible features include prematurity, low birth
weight, nonimmune hydrops fetalis, placental
and umbilical cord abnormalities, fever, hep-
atomegaly, failure to thrive, rhinitis, macu-
lopapular rash, vesicular rash (pemphigus
syphiliticus), condyloma lata, jaundice, and
hematologic, musculoskeletal, neurologic, pul-
monary, and/or renal disease.

In acquired syphilis, uveitis may occur in
secondary or tertiary syphilis. The chancre of
primary syphilis, a painless lesion that develops
at the inoculation site (usually genital area) an
average of 3 weeks after inoculation, may have
been unnoticed by the patient. The chancre lasts
3–6 weeks then spontaneously resolves.
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Secondary syphilis typically begins 2–8 weeks
after the chancre, but this period is variable. With
ocular manifestations that occur during sec-
ondary syphilis, eye symptoms are often acute. In

older reports, the most common ocular finding in
secondary syphilis was iritis, which accounted
for more than 70 % of eye findings [4]. More
recent reports suggest that posterior segment
inflammation predominates; these reports include
larger numbers of patients with concomitant HIV
infection and low CD4 cell counts, which may
predispose to more aggressive and
posteriorly-located disease [5, 6]. Other mani-
festations of secondary syphilis may include
fever, rash (classically involving the palms and
soles—see Fig. 12.4), swollen lymph glands,
sore throat, patchy hair loss, headaches, weight
loss, muscle aches, and fatigue.

In contrast, when ocular syphilis develops in
tertiary disease, patients often have slowly pro-
gressive decrease in vision as their only symp-
tom. The eye findings are protean and include all
of the above-listed findings. In contrast to
patients with secondary disease, patients with
tertiary disease often are middle-aged or older.
They often have no knowledge of prior exposure
to syphilis, which likely occurred decades earlier.
The diagnosis may be missed if only nontre-
ponemal tests are checked, because these tests
are often negative in tertiary syphilis. In a series
of 50 patients with a reactive treponemal test
[absorbed fluorescent treponemal antibody
(FTA-ABS)] and eye findings consistent with
active or inactive ocular syphilis (e.g., choriore-
tinitis, optic atrophy, iritis, interstitial keratitis),
the average age was 59, and the VDRL was
reactive in only 24 % [7].

Fig. 12.1 Slit lamp photograph of a patient with
syphilitic iritis, pigmented/granulomatous keratic precip-
itates, and posterior synechiae

Fig. 12.2 Focal chorioretinitis (arrow) in a patient with
ocular syphilis

Fig. 12.3 Optic nerve swelling and vitritis in a patient
with ocular syphilis

Fig. 12.4 Syphilitic rash involving the palms in a patient
with secondary syphilis and uveitis (Photograph courtesy
of Dr. George Papaliodis)
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Epidemiology

The rates of primary and secondary syphilis in
the United States dropped by 90 % from 1990 to
2000, then increased from 2001 to 2014; the
majority of these diagnoses were in men who
have sex with men (MSM) [8]. Although the
peak incidence of all cases of primary and sec-
ondary syphilis occurs in ages 15–30, this
infection is seen in older adults as well—about
5 % of cases occur in adults age 55 and older [9].
Therefore, any patient who presents with eye
findings compatible with ocular syphilis should
be screened for this treatable condition.

Diagnostic Evaluation

Diagnosis of ocular syphilis typically relies on a
compatible history, examination, and positive
serologic tests for syphilis. Nontreponemal tests
(VDRL, RPR) are not specific for syphilis but
yield a titer that can be used to assess for timing
of infection and follow response to treatment,
particularly in secondary syphilis. As noted
above, these tests are less helpful in tertiary
disease, as they may revert to negative over time
even in patients who have not undergone treat-
ment for syphilis. Treponemal tests (e.g.,
FTA-ABS) confirm the diagnosis of syphilis but
do not revert to negative after treatment.
False-positive FTA-ABS may occur in approxi-
mately 5 % of cases (e.g., from Lyme disease or
rheumatologic conditions), thus all reactive
FTA-ABS tests should be confirmed with
another specific test such as TPPA (T. pallidum
particle agglutination).

All patients with ocular syphilis should be
tested for HIV as these infections share common
modes of transmission. In a study of 24 patients
treated for ocular syphilis between 1998 and
2006, 11 patients were found to be HIV positive,
and this was a new diagnosis in seven [10].
HIV-positive patients are more likely than
HIV-negative patients to have acute, bilateral
uveitis with more extensive eye involvement
(vitreous, retina, and optic nerve involvement
simultaneously) [4, 11].

All patients with presumed ocular syphilis
should undergo lumbar puncture to obtain base-
line CSF studies, but antibiotic treatment should
not be delayed if a lumbar puncture cannot be
performed promptly or if the patient declines the
procedure. Concomitant neurosyphilis may be
present in up to 40 % of patients with ocular
syphilis [7]. Importantly, a normal CSF exami-
nation does not exclude ocular syphilis, as ocular
syphilis is frequently present without evidence of
neurosyphilis. Patients with HIV have a higher
rate of concurrent ocular syphilis and neu-
rosyphilis [4, 12].

Treatment and Monitoring

Treatment of ocular syphilis is the same as for
neurosyphilis, with penicillin G (3–4 mU IV q
4 h or continuous infusion) for 10–14 days [13].
Because the duration of treatment is shorter for
neurosyphilis than for latent syphilis, the CDC
notes that IM benzathine penicillin 2.4 mU once
weekly for 3 weeks may be given at the end of
the IV penicillin course in order to treat any
latent treponemes in the periphery (note that
benzathine penicillin does not cross the blood
brain barrier). Patients with penicillin allergy
should be desensitized to penicillin, although the
2015 CDC guidelines note that “Limited data
suggest that ceftriaxone 2 g daily either IM or IV
for 10–14 days can be used as an alternative
treatment for patients with neurosyphilis” and
penicillin allergy [13]. Patients starting treatment
for syphilis should be advised to anticipate the
Jarisch–Herxheimer reaction, an acute febrile
syndrome that may be accompanied by head-
ache, myalgias, rigors, sweating, and hypoten-
sion. This syndrome occurs in approximately
30 % of patients; patients with early stages of
syphilis and a high (≥1:32) RPR titer have an
increased risk, while patients previously treated
with penicillin for syphilis have a reduced risk
[14]. This syndrome typically occurs within the
first 24 h after treatment begins. Antipyretics can
alleviate the symptoms, which often self-resolve
within 12–24 h. The value of corticosteroids in
preventing Jarisch-Herxheimer has not been
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proven, but patients with worsening vision after
penicillin therapy of ocular syphilis have
improved with institution of corticosteroids [15],
and there may be benefit to treating the inflam-
matory component of uveitis with prednisone
initially.

For patients with a reactive RPR at diagnosis,
posttreatment monitoring includes measurement of
RPR titers at 3 and 6 months posttreatment, then
every 6 months for up to 2 years or until the serol-
ogy reverts to nonreactive. Titers typically decrease
fourfold within a year, and then continue to fall, but
serologic responses to treatment are variable, par-
ticularly among patients with HIV. If baseline CSF
was abnormal, then repeat CSF studies are recom-
mended every 6 months until the cell count has
normalized. Changes in CSF VDRL and protein
concentrations are slower to resolve. Retreatment
should be considered if the CSF cell count has not
decreased by 6 months or if the CSF cell count or
protein is not normal by 2 years.

Prognosis

Most patients with syphilitic uveitis have a good
visual prognosis, and with prompt diagnosis and
treatment may return to normal vision. However,
irreversible visual loss may occur if diagnosis
and antibiotic therapy are delayed, especially in
patients with panuveitis or posterior uveitis. For
all patients, early diagnosis and treatment as well
as careful follow-up after treatment are critical, as
even with the standard regimens, the relapse or
reinfection rate for ocular syphilis may be as high
as 14–25 % [16, 17]. In one case series, 3 of 12
patients with HIV and ocular syphilis required
retreatment within 1.5 years [17].
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13Ocular Toxocariasis

Sonia Utley and George N. Papaliodis

Introduction

Toxocariasis is an infection caused by the parasitic
roundworms commonly found in the intestines of
dogs (Toxocara canis) and cats (Toxocara cati).
A US study in 1996 demonstrated that 30 % of
dogs younger than 6 months deposit Toxocara
eggs in their feces; each worm releases 200,000
eggs per day. Once released in the stool, the eggs
require 2–4 weeks to develop and become infec-
tious.Toxocara embryonic eggs have a tough shell
which lengthens their viability once in the stool. If
these eggs are subsequently ingested, larvae hatch
in the small intestine, then continue through the
intestinal wall, entering the bloodstream and
migrating to muscles, lungs, liver, central nervous
system, and the eyes. Often the infections are
asymptomatic however the two most common
syndromes are systemic toxocariasis (visceral
larva migrans) and ocular toxocariasis (ocular
larva migrans). The severity of the organ damage

depends upon the parasite load, site of larval
migration, and the host’s inflammatory response.
Visceral larva migrans occurs mostly in children
who are at a higher risk of infection due to expo-
sure to the eggs in sandboxes and dirt on outdoor
playgrounds. Ocular larva migrans can occur even
if only a single larva reaches the eye [1].

Epidemiology

Approximately 13.9 % of the US population
have antibodies to Toxocara implying that mil-
lions of people have been exposed to the
organism [2]. Ocular toxocariasis accounts for 1–
2 % of all uveitis in children throughout the
world [3]. The organism is not specific to any
region of the world or US but occurs at sub-
stantially higher rates in Asia and in areas of the
US with higher levels of poverty [4]. The
increased prevalence of ocular toxocariasis in
Asia is generally thought to be caused by food
habits and traditional dishes specific to many
Asian cultures. Specifically in Korea 80.8 % of
ocular toxocariasis patients reported having eaten
raw cow liver [5]. The higher levels of ocular
toxocariasis in poverty-ridden communities in
the US are associated with animal interactions,
specifically stray cats and dogs, along with a
higher number of pets living in less sterile
environments enabling easier transmission of
toxocariasis to humans [6, 7].
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Clinical Manifestations

Toxocariasis manifests as two general syn-
dromes: systemic toxocariasis and ocular toxo-
cariasis. Systemic toxocariasis (visceral larva
migrans) is typically seen in young children and
can be asymptomatic. The severity of the
symptoms is dictated by the age of the patient,
quantity of larva ingested, distribution of the
larva in the body, and host response. The con-
dition can be mild but may be associated with a
varied range of symptoms including cough,
wheezing, abdominal pain, fever, and fatigue. In
more severe cases, patients can develop hepatitis,
pneumonitis, and encephalitis [8]. Ocular
involvement is usually not present in cases of
systemic toxocariasis, and conversely systemic
toxocariasis is rarely seen in cases of ocular
toxocariasis.

Ocular toxocariasis manifests as granuloma-
tous uveitis commonly involving the posterior
pole or in the periphery as the most commonly
affected ocular tissue is the retina. Posterior
pole toxocariasis lesions are typically white or
gray, round, and elevated. The degree of
intraocular inflammation can vary from scant to
robust depending upon the number of larvae
present. The infection alone can result in direct
retinal injury but secondary complications from
the inflammatory response can similarly induce
severe vision loss. The major causes of
decreased vision have been attributed to vitre-
ous traction, endophthalmitis, macular involv-
ing lesions, retinal detachment, and papillitis
[9, 10].

Diagnosis

The diagnosis of toxocariasis is based on the
clinical manifestations and supportive serologic
testing. The sensitivity and specificity of the
serum ELISA assay is approximately 90 % [9].
A more sensitive assay is the detection of
Toxocara antibodies in the aqueous
humor (calculation of a Goldmann-Witmer
coefficient) [4].

Treatment

The paradigm for the treatment of infectious
ocular inflammatory disease often combines
appropriate antimicrobial therapy with corticos-
teroids to reduce the propensity for tissue injury
from the associated immune response. In patients
with ocular toxocariasis, the focus has been
directed predominantly toward the destructive
inflammatory reaction, and corticosteroids have
been the mainstay of treatment administered
locally and systemically (alone and in conjunc-
tion with systemic antihelminthic agents). There
are case reports and limited trials demonstrating
efficacy of thiabendazole (25 mg/kg twice daily
for 5 days) and albendazole (100–200 mg twice
daily for 5 days) in the treatment of ocular tox-
ocariasis [11, 12].

Surgical procedures have also been employed
to treat associated complications of the disease
including pars plana vitrectomy, retinal cry-
opexy, and photocoagulation.

Conclusion

Ocular toxocariasis is a common worldwide
infection caused by the roundworms T. canis and
less commonly T. cati. The ocular manifestations
may include granulomatous uveitis, endoph-
thalmitis, retinal granulomas, intermediate uvei-
tis, vitreous traction, papillitis, and tractional
retinal detachment. The diagnosis is established
with the appropriate clinical findings and con-
firmed via serum ELISA or aqueous humor
aspirate for detection of Toxocara antibodies.
The predominant modality for treatment is local
and systemic corticosteroids administered alone
and in conjunction with appropriate anti-
helminthic treatment.
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14Ocular Toxoplasmosis

Jay Wang, Eleni Konstantinou and Demetrios G. Vavvas

Introduction

Toxoplasmosis is an infectious disease that is
caused by Toxoplasma gondii, a protozoan par-
asite. The organism itself has a unique life cycle
that involves cats in particular and can be trans-
mitted to humans via direct contact with cat feces
or contaminated soil, ingestion of raw or under-
cooked meat containing the organism, and ver-
tical transmission from mother to fetus via the
placenta. Toxoplasmosis is more common in
South America and Central America than North
America or Europe. The ocular manifestations
can lead to severe visual loss with disease
involving the macular and/or optic nerve.

Etiology

T. gondii is a ubiquitous protozoan obligate
intracellular parasite of warm-blooded animals
and is one of the most common parasitic infec-
tions of humans. Infection can result in
encephalitis (predominantly in immunocompro-
mised hosts), chorioretinitis in immunocompe-
tent hosts, or congenital transmission if a
pregnant woman becomes infected.

There are three infectious stages of T. gondii:
the tachyzoites (in groups or clones, Tachy, from
the Greek “fast”), the bradyzoites (in tissue cysts,
brady, form the Greek for slow), and the sporo-
zoites (in oocysts) [1]. These stages are linked in
a complex life cycle (Fig. 14.1).

The only known definitive hosts forT. gondii are
members of family Felidae (domestic cats and their
relatives). Cats shed oocysts in their feces which
may then be ingested by intermediate hosts in nature
(including birds and rodents). Oocysts transform
into tachyzoites shortly after ingestion, which then
proliferate and can infect virtually any cell in the
body. Bradyzoites, which are more slow growing
than tachyzoites, are also present in tissue cysts in
the brain and visceral organs, in particular the lungs,
kidneys, and liver. An intact tissue cyst can persist
for a long period of time (for the life of the host)
without causing any inflammatory response.

There are three major routes of acquiring
T. gondii infection: the first is via foodborne
transmission, the second is from animal to human
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(zoonotic transmission), and the third is from
mother to fetus (congenital) transmission [1].
Foodborne transmission is most commonly caused
by the ingestion of undercooked meat that contains
encysted bradyzoites. The prevalence of T. gondii
is higher in sheep than in horse or cattle. Thus,
people eating raw or poorly cooked meat especially
from goat or lamb may have a higher risk of
acquiring infection. However, both humans and
livestock can be infected by ingestion of soil that
contains T. gondii oocysts as a result of either
poorly washed fruit or vegetables or by drinking
water that is contaminated with oocysts. Further-
more, T. gondii oocysts are shed from the feces of
an infected cat into the environment or litter boxes.
The latter may be a possible route of infection for
pregnant women, which can lead to transmission of
parasites to the fetus through the placenta. This
condition is known as congenital toxoplasmosis
and can cause serious medical problems for the
fetus including chorioretinitis, intracranial calcifi-
cations, and hydrocephalous.

Less common routes of transmission have
also described such as through organ transplan-
tation or blood transfusion.

Epidemiology

Toxoplasmosis, and more specifically retinal
toxoplasmosis, is one of the most serious and
most important causes of posterior uveitis
worldwide.

Recent studies demonstrate that the prevalence
of ocular toxoplasmosis varies throughout the
world. Those living in tropical areas such as South
America, Central America, and Caribbean appear
to be more susceptible to ocular toxoplasmosis,
which may be related to the presence of more
virulent genotypes of the parasites in these areas.

Seroprevalence in areas of South America
have been reported to be as high as 73 %, while
the seroprevalence in the United States ranges
from 12 to 19 % [2]. Nevertheless, recent studies

Fig. 14.1 Toxoplasma gondii, life cycle
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in the United States indicate that “toxoplasma is
the most common infection in the States” [3].
The seroprevalence in Europe varies, higher in
Southern Europe and lower in northern Europe
(Sweden and Norway). There is evidence that
ocular toxoplasmosis is increasing in Asia,
Africa and Australia as well.

Clinical Presentation

Signs and Symptoms
in the Immunocompetent Patient

The vast majority of acquired toxoplasma infec-
tions in immunocompetent hosts are subclinical
and asymptomatic [4]. In some cases, lym-
phadenopathy may be the only presenting
symptom [5]. However, ocular toxoplasmosis
may be seen even in immunocompetent hosts
and is caused by reactivation of the parasite after
an initial self-resolving infection of the retina [6].
This is characterized by a chorioretinitis with a
predilection for the posterior pole and presents
with blurry vision and eye pain that may progress
to blindness if involving the macula or region
near the optic nerve. Importantly, ocular toxo-
plasmosis can be due to reactivation of a con-
genitally acquired infection as well as an acute
acquired infection as an adult [7]. There is a
documented lag time of several years from initial
infection to ocular manifestation [8]. Presentation
is typically unilateral when the infection is
acquired as an adult, but can be bilateral if the
infection was acquired congenitally or in early
childhood.

Signs and Symptoms
in the Immunocompromised Patient

When the host is immunocompromised, reacti-
vation of the latent parasite or acute infection is
more systemic and severe. In patients with HIV,
toxoplasmosis becomes a real concern when the

CD4 count drops below 100 cells/microliter [9].
Cases of ocular toxoplasmosis have also been
reported in organ or bone marrow transplantation
patients on chronic immunosuppressive regimens
[10–12]. The symptoms and signs of ocular
toxoplasmosis in immunosuppressed patients
include decreased vision and eye pain. However,
the eye disease may be more severe, especially in
elderly patients [13]. While bilateral disease is
overall rare, there have been multiple reports of
bilateral involvement in immunocompromised
patients [10–12].

Cerebral involvement characterized by brain
abscesses is the most common manifestation of
toxoplasmosis in the immunocompromised
patient and induces symptoms including head-
ache, confusion, fever, focal neurological defi-
cits, and seizures [9]. In one study, 50 % of
patients with cerebral toxoplasmosis also had
ocular toxoplasmosis, and 63 % of patients with
ocular toxoplasmosis also had cerebral lesions
[14]. Pneumonitis also occurs commonly pre-
senting with nonproductive cough and dyspnea
[15]. Toxoplasma may also affect other organs,
including the liver, heart, musculoskeletal sys-
tem, and the gastrointestinal tract. Widely dis-
seminated toxoplasmosis has also been reported
to lead to septic shock [14].

Congenital Toxoplasmosis

Congenital toxoplasmosis occurs when the
mother becomes infected with the parasite during
pregnancy, and the infection is passed to the
fetus via the placenta. The mother can be either
asymptomatic or can develop a “mononucleosis
like” syndrome. Transmission by breastfeeding
has not been demonstrated. Fetal infection in the
first trimester has been associated with increased
severity of disease [16], and can lead to still birth
or result in central nervous system involvement,
such as intracranial calcification and hydro-
cephalous. Most cases of congenital toxoplas-
mosis are actually subclinical, but even in this
subset, retinal scars are often present, and
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recurrent reactivation of the parasite may occur
later in life [17]. When infection is symptomatic,
disease usually occurs in the neonatal period and
first few months of life. The eye is involved in
approximately 85 % of cases [18], with bilateral
disease occurring in a majority of cases with
ocular involvement, with reports ranging from 65
to 85 % [19–21]. In addition to chorioretinitis,
other findings such as retinal detachment, nys-
tagmus, microphthalmia, strabismus, and cataract
have been reported [20].

Extraocular manifestations of congenital tox-
oplasmosis include hydrocephalus, intracranial
calcifications, seizures, jaundice, lym-
phadenopathy, hepatosplenomegaly, pneumoni-
tis, and fever. However, the classic triad of
chorioretinitis, hydrocephalus, and intracranial
calcifications occurs in fewer than 10 % of
clinically apparent infections [22].

Fundoscopic Exam

Typical Presentation

The typical presentation of an acute episode of
ocular toxoplasmosis in immunocompetent
patients is unilateral chorioretinitis characterized
by a focal necrotizing fluffy whitish lesion in the
retina with surrounding edema (Figs. 14.2 and
14.6). The degree of vitritis can be severe enough
to be described as a “headlight in the fog” via
indirect ophthalmoscopy. The retina is the primary
site of inflammation which may spread to the
choroid and sclera. Over the course of 2–4 months
in immunocompetent patients, this lesion results in
scar formation. These scars are often variably
pigmented with an area of central atrophy where
the sclera is often visible (Fig. 14.3).

Often, the disease recurs at the outer regions
of old retinal scars, known as “satellite” lesions
(Fig. 14.4). These active lesions are frequently
adjacent to old scars, suggesting previous infec-
tion, either acquired or congenital infection.
Vitreous inflammation may be present as well,
and can be either localized or diffuse. In severe
cases, the view of the underlying retina may be
obscured, and the inflammation can even spread

to the anterior segment. In as many as 30 % of
cases, the intraocular pressure may be elevated
[23]. Other conditions can have similar ocular
manifestations to toxoplasmosis and should be
considered [24] (see Table 14.1).

Atypical Presentation

Immunocompromised patients (especially
HIV-positive patients with CD4 count below 100
cells/microliter, patients on chronic immunosup-
pressionor corticosteroids, and elderly patients) can
have more severe presentations of ocular toxo-
plasmosis. The areas of retinal necrosis are often
more extensive, multifocal, and present bilaterally.
In somecases, the presentationcan appear similar to
acute retinal necrosis. In immunocompromised
patients, the disease is more aggressive, and

Fig. 14.2 Fundus photograph of a patient with ocular
toxoplasmosis showing the typical focal necrotizing fluffy
whitish lesion in the macula with dense vitritis

Fig. 14.3 Fundus photograph of a patient with ocular
toxoplasmosis showing a macular retinal scar suggestive
of prior infectious episode
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complications including retinal detachment,
endophthalmitis, and even orbital cellulitis may
occur without prompt treatment [25].

In less typical cases, ocular toxoplasmosis
presents as punctate outer retinal lesions. These
are characterized by multiple gray-white lesions
that are associated with little to no vitreous
inflammation [26]. This is because the inflam-
mation involves deeper layers of the retina and
the retinal pigment epithelium as has been
demonstrated by optical coherence tomography
(OCT) [27], although early one the inner retina is
affected (Fig. 14.6).

Other atypical presentations of ocular toxo-
plasmosis include neuroretinitis characterized by
optic nerve edema and a macular stellate exudate,
typically presenting with rapid loss of vision.
Retinal vasculitis is a common finding (see
Figs. 14.5 and 14.6), typically affecting vessels
in the same quadrant as the chorioretinitis,
manifesting as sheathing of the vessels. Rarely,
this can lead to vascular occlusion and subse-
quent infarction of the retina [28]. Retinal and
subretinal neovascularization have also been
observed as a result of retinal vasculitis in ocular
toxoplasmosis. Retinal detachment, usually
rhegmatogenous or tractional, may occur in
approximately 5 % of cases [29]. Scleritis has
been described as a manifestation of ocular tox-
oplasmosis but is quite rare [30].

Fig. 14.4 Fundus photograph demonstrating larger tox-
oplasmic lesion and associated smaller satellite lesions

Table 14.1 Differential diagnosis of acquired
toxoplasmosis

Infectious

Bacterial

Syphilis

Tuberculosis

Bartonellosis (neuroretinitis, focal retinitis, angiomatous
lesions)

Lyme disease

Endogenous endophthalmitis

Others

Viral

Acute retinal necrosis/necrotizing herpetic neuropathy

Cytomegalovirus retinitis

Progressive outer retinal necrosis

Others

Fungal

Candidiasis (especially endogenous endophthalmitis)

Aspergillosis

Others

Parasitic

Diffuse unilateral subacute neuroretinitis

Toxocariasis

Others

Noninfectious

Associated with systemic disease

Behçet’s disease

Sarcoidosis

Others

Focal disease

Serpiginous/ampiginous choroiditis and others

Multifocal choroiditis and panuveitis

Punctate inner choroidopathy

Multiple evanescent white dots syndrome

Unilateral acute idiopathic maculopathy

Others

Neoplastic

Primary vitreoretinal lymphoma

Others
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Congenital Toxoplasmosis Ocular
Manifestations

The typical whitish retinal lesions seen in adults
are also seen in children with congenital toxo-
plasmosis. However, the more typical finding on
fundoscopy is a wagon wheel-shaped scar in the
retina [20]. It is comprised of a central area of
variable pigmentation surrounded by a ring of
pigment. These lesions commonly involve the
macula. Other ocular manifestations of congeni-
tal toxoplasmosis include cataract, nystagmus,
strabismus, and microphthalmia [20]. In a recent
largest observational series of infected newborns
from France showed that of 2361 suspected
consecutive pregnancies, 485 live-born children
were infected and 30 % of them developed
ocular manifestation over the follow-up time
(median 10.5 years of follow-up). Seventy per-
cent of the children had only one eye affected and
80 % of those lesions caused no vision loss. The
initial lesion was detected during the first
2 weeks of life in only 5 % and overall detection
of first lesion occurred at a median age of
4.2 years (range: 35 days to 20.7 years). Inci-
dence of retinochoroiditis increased steadily over
time with a cumulative estimated probability at
18 years of close to 50 % [31]. There are other
potential infectious conditions that can mimic
congenital toxoplasmosis which should also be
excluded (see Table 14.2).

Diagnosis

The diagnosis of ocular toxoplasmosis ismost often
madebyclinicalfindingsbasedon the characteristic
focal necrotizing chorioretinitis with or without
accompanying retinal scars and other sequelae such
as vitritis, neuroretinitis, retinal vasculitis, and
anterior segment inflammation [24].

Serology can be supportive in making the
diagnosis but as seropositivity rates in the general
population are high (approximately 25 % of the
patients in the United States are seropositive [32]),
the presence of positive IgG antibody testing may
not necessarily be diagnostic. Conversely, the
absence of IgG antibodies can effectively exclude
the disease even in immunocompromised patients
[33]. In addition, low IgG avidity suggests primary
infection while high IgG avidity suggests reacti-
vation [34]. Seropositivity for immunoglobulin M
(IgM) supports primary infection [35].

In atypical or uncertain cases, additional tests on
ocularfluidsmay be performed to further support the
diagnosis. In these cases, sampling of the aqueous
humor can be helpful. The presence of anti-
toxoplasma IgG antibodies in the aqueous humor
supports active infection. Furthermore, the
Goldmann-Witmer (GW) coefficient can be used to
increase both sensitivity and specificity [36]. This
metric is the ratio of intraocular anti-toxoplasma IgG
to total intraocular IgG and serum anti-toxoplasma
IgG to total serum IgG. A high coefficient of 3 or
greater suggests active ocular infection [37, 38].

More recently, polymerase chain reaction
(PCR) analysis of either the aqueous humor or
vitreous humor can aid in the diagnosis, particularly
in immunosuppressed patients where serologymay
be less sensitive. In addition, PCR has the advan-
tage of requiring a smaller volume of fluid. PCR is
highly specific and sensitivities vary from 15 to
100 %depending on the study [39]. Sampling from
the vitreous humor as opposed to aqueous humor
may increase sensitivity [39, 40]. If the diagnosis
remains uncertain, a diagnostic para plans vitrec-
tomy (PPV) with or without chorioretinal biopsy
may be performed to obtain tissue for analysis [39].

Fig. 14.5 Fundus photograph demonstrating an active
toxoplasmic lesion with associated retinal vasculitis
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Fig. 14.6 Fundus photograph, fluorescein angiogram and spectral domain OCT demonstrating a fresh new active
toxoplasmic lesion with associated retinal vasculitis and overlying mild vitreous debris/inflammation
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Imaging modalities such as fluorescein
angiography and OCT may aid in further char-
acterizing retinal lesions and other accompanying
findings such as vascular leakage, occlusion,
macular edema, or choroidal neovascularization
but they add little diagnostic value in most cases.

Treatment

Pharmacologic

Treatment of ocular toxoplasmosis is not always
indicated as the disease is self-limiting in many
cases and may involve the periphery of the retina.
For smaller, peripheral retinal lesions (in the
absence of macular or optic nerve involvement)
and with minimal effect on visual acuity in
immunocompetent patients, observation is often
the treatment advised. However, if the retinal
lesions encroach upon the macula or optic nerve,
if there is considerable vitritis or other compli-
cation, anti-toxoplasmic treatment is warranted.

Treatment should always be initiated in
immunocompromised patients or in cases of
congenital toxoplasmosis.

The standard treatment of ocular toxoplasmosis
has been the “triple therapy” comprised of the
antiparasitic drugs sulfadiazine and pyr-
imethamine, and a corticosteroid such as pred-
nisone.A typical triple therapy regimen consists of
oral sulfadiazine (2–4 g loading dose, followed by
1 g 4 times per day), oral pyrimethamine (75–
100 mg loading dose, followed by 25–
50 mg/day), and prednisone (20–40 mg/day star-
ted at least 24–48 h after initiation of anti-toxo
therapy) for 4–6 weeks depending on the response
to treatment. As pyrimethamine can suppress the
bone marrow, periodic complete blood counts
should be monitored, and patients should receive
supplementation with folinic acid (5–7.5 mg/day
or 15 mg 3×/week). Corticosteroids should be
started only after initiation of anti-toxoplasmic
therapy and tapered off either before or syn-
chronously with termination of antimicrobial
therapy. The timing of starting the steroids varies
from concurrent to 24 h later, with the authors of
this chapter starting steroids concurrently.

Other alternative regimens have been studied,
including the addition of clindamycin (300 mg 4
times a day) to triple therapy [41], intravitreal
clindamycin (1 mg) with and without dexam-
ethasone (400 µg) [42, 43], azithromycin (250–
500 mg/day) with pyrimethamine (100 mg
loading dose, followed by 50 mg/day) [44], and
trimethoprim–sulfamethoxazole (TMP–SMX)
(160/800 mg twice/day) with prednisolone
(1 mg/kg starting from the third day after
anti-toxoplasmosis therapy) [45]. These therapies
have all been found to be comparable to the
classic triple therapy in small randomized trials
and allow for flexibility in cases of drug allergies
or intolerable side effects.

Atovaquone (750 mg every 6 h) is an infre-
quently used anti-toxoplasmosis agent that has
the potential advantage of being active against
the bradyzoite form of the organism (at least
in vitro). Given this profile, it may reduce the
potential for recurrences, although this has not
been studied extensively in a randomized con-
trolled trial [46, 47]. There is however evidence

Table 14.2 Differential diagnosis of congenital
toxoplasmosis

Infectious

Rubella

CMV

Herpes

Syphilis

West Nile virus

Acute lymphocytic choriomeningitis

Noninfectious

Retinochoroidal colobomata

Persistent hyperplastic vitreous

Neoplastic

Retinoblastoma

Retinocytoma
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that TMP–SMX (160/800 mg) administered
every 2–3 days significantly reduces recurrence
of ocular toxoplasmosis and can be considered
for secondary prevention in patients with fre-
quent recurrence of the disease [48].

During pregnancy, maternal infection should
be treated with spiramycin (500 mg qid) to
reduce the risk of vertical transmission [49].
However, if fetal infection is confirmed by
amniotic fluid PCR, sulfadiazine, pyr-
imethamine, and folinic acid at the standard
doses should be administered. A more recent
study by Valentini et al. showed that spiramycin
(administered from diagnosis to delivery) along
with TMP–SMX (sulfamethoxazole 800 mg plus
trimethoprim 160 mg twice daily) administered
from the start of the second trimester and sus-
pended one week prior to child birth was more
effective in reducing vertical transmission. [50].

Despite clinical practices, a Cochrane review
found no evidence to support antibiotic treatment
in ocular toxoplasmosis, citing lack of reported
long-term visual outcomes and poor method-
ological studies [51]. There is also scant evidence
to support the superiority of one antimicrobial
regimen over another. A recent review of the
current treatments of toxoplasmic retinochoroidi-
tis by Harrell and Carvounis corroborated the
conflicting evidence in the literature regarding the
effectiveness of systemic antibiotics and the lack
of demonstrated superiority of any single regimen
[52]. Though corticosteroids are widely used in
conjunction with anti-toxoplasmic medications,
there is lack of evidence from randomized con-
trolled trials to support their use [53, 54]. These
studies underscore the need for further random-
ized controlled trials to guide treatment of the
disease (see Table 14.3 for summary of therapies).

Surgical Management

In rare patients with recalcitrant disease, laser
photocoagulation and cryotherapy have been used
to treat retinal lesions. However, there is no clear

evidence to support use of these procedures; the
efficacy is unclear and recurrence may still occur
outside the treated area [54]. Additionally, com-
plications such as vitreous hemorrhage,
intra-retinal hemorrhage, and retinal detachment
may occur with these interventions.

Prognosis

The prognosis of ocular toxoplasmosis depends
on numerous factors, including age, immune
status, size and location of lesion, macular
involvement, and secondary complications, such
as cataract, secondary glaucoma, cystoid macular
edema, choroidal neovascularization, retinal
detachment, neuroretinitis, or retinal vascular
occlusion are present. Logically, the most
important factor seems to follow the rule of real
estate investing: location, location, location.
Severe inflammation involving the macula and/or
optic nerve herald worse visual outcomes.

Recurrences occur commonly resulting from
rupture of toxoplasma cysts, ranging from 14 to
79 % depending on the study [55–58]. One early
study found that 41 % of patients with acquired
ocular toxoplasmosis were left with visual acui-
ties of 20/100 or worse unilaterally [59], and
another study cited final visual acuities of less
than 20/200 in 61 % of patients [56]. These
studies likely suffer from selection bias. Most
long-term follow-up studies of patients with
congenital toxoplasmosis found that the visual
prognosis is generally good, with approximately
6–25 % of patients having visual acuity of 20/200
or worse in one eye [55, 60–62. In general, visual
impairment only occurs when the retinal lesion
involves the macula. Rarely are both macula
affected, and thus severe bilateral visual impair-
ment was infrequently seen in these studies.

Duration of the infection and activity prior to
treatment are very important factors in prognosis
of visual outcome. Thus a prompt referral and a
rapid targeted treatment could potentially
improve visual prognosis.
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Prevention

Preventing an infection in a susceptible popula-
tion like pregnant women and immunocompro-
mised patients is very important, especially by

educating these people to avoid contact with cats
or cat litters and consumption of undercooked
meats in endemic areas. Pre-pregnancy screening
accompanied by serial titers along with appro-
priate counseling in women with initial negative

Table 14.3 Toxoplasmosis therapies

Toxoplasmosis
therapies

Regimen Notes

Observation If small peripheral without significant vitritis.
Observe q 4–5 days for the first 2–3 weeks. Then
bi-weekly until resolution. Usually total time 1–
2 months.

Non-macula, non-optic nerve cases and
no significant vitritis

TMP-SMX twice a
day

Trimethoprim-sulfamethoxazole (TMP-SMX)
(160/800 mg twice/day). Can add prednisolone
(1 mg/kg starting from the third day of therapy)
[45]

Affordable

Atovaquone Atovaquone (750 mg every 6 h) +/− prednisone
1 mg/kg daily [46, 47]

Expensive. Theoretical benefit in
reducing bradyzoites

Triple Oral sulfadiazine (2–4 g loading dose, followed by
1 g 4 times a day), oral pyrimethamine
(75–100 mg loading dose, followed by
25–50 mg/day) total for 2–3 weeks. [41]

Thrombocytopenia, leukopenia, rashes,
and fever

Clindamycin and
sulfadiazine

Clindamycin (300 mg qid), sulfadiazine
(1 g qid), +/− prednisone (60 mg, then taper)

Not widely used

Clindamycin plus
triple

Clindamycin (300 mg four times a day) to triple
therapy [41]

Increased side effects

Intravitreal
clindamycin

Intravitreal clindamycin (1 mg) with
dexamethasone (400 µg) [42, 43]. May repeat
q 1–2 weeks as needed

Minimally invasive

Azithromycin and
Pyrimethamine

Azithromycin (250–500 mg/day) with
pyrimethamine (100 mg loading dose, followed by
50 mg/day) [44]

Less side effects than
sulfadiazine/pyrimethamine combination

Azithromycin 500 mg PO daily 4–6 weeks course
+/− steroid [44]

Not much experience with
this regime [44]

Recurrence
prevention

Trimethoprim-sulfamethoxazole (TMP-SMX)
160/800 mg every 2–3 days for a year [48]

Level I evidence [48]

In pregancy • Spiramycin alone 3 × 106 IU (3 × 106
international unit = 870mg) four times daily until
delivery (protocol abbreviation: Spy)

• Pyrimethamine 25mg per day (50mg for first
dose), sulfadiazine 0.75 g per day (1.5 g for first
dose), prescribed from 16 weeks of gestation
onwards and continued until delivery. Spiramycin
was given if TP was diagnosed before 16 weeks
gestation (protocol abbreviation: Pyr/Sul) and

• Spiramycin (3 × 106 IU four times daily),
administered from diagnosis to delivery, and
TMP-SMX 160/800 twice a day, plus folinic
acid, 4 mg per day, administered from the 14th
week of gestation and suspended a week before
the child birth (protocol abbreviation: Sp/C [50]

Spiramycin and TMP-SMX tend
to have better efficacy [50]

102 J. Wang et al.



titers may minimize cases of congenital
toxoplasmosis.

Conclusion

Toxoplasmosis is caused by the obligate intra-
cellular protozoan T. gondii. The organism can
be transmitted via multiple vectors including
foodborne transmission, zoonotic transmission,
and congenital transmission. Ocular toxoplas-
mosis is the most common cause of posterior
uveitis in the world accounting for over 80 % of
the cases (depending upon series and region of
the world). There is no clear consensus regarding
the most effective treatment although most
patients who are treated receive either
Pyrimethamine/Sulfadiazine or trimethoprim/
sulfamethoxazole with or without oral
Prednisone.
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Introduction

Ocular tuberculosis (TB) is a common cause of
infectious uveitis in TB-endemic countries, and
is being increasingly reported from non-endemic
countries. The diagnosis of ocular TB poses two
major challenges to treating physicians: multiple
clinical manifestations of the disease that overlap
with other forms of uveitis, and absence of
definitive diagnosis based on detection of the
pathogen in majority of cases. Despite these
challenges, there have been advances in our
understanding of clinical manifestations and
diagnostic criteria for ocular TB, in the last two
decades.

Epidemiology

TB is amajor global health problem. In 2012, there
were 8.6 million new TB cases and 1.3 million TB
deaths, worldwide [1]. In addition, one-third of the

world population is infected with latent
Mycobacterium tuberculosis infection. About 5–
10 % of such infected persons are known to
develop active TB disease at some time in their
lives [2]. The problem has been largely controlled
in developed nations during the last century,
though it continues to persist in the foreign-born
who migrated to developed nations from
TB-endemic countries and HIV-infected popula-
tion. Importantly, the decline in prevalence of
extrapulmonary TB in the developed nations has
been much slower than pulmonary TB [3].

Majority of reports on ocular TB during the
last two decades have been from high-endemic
countries like India and other Asian countries,
where it accounted from 0.6 to 20 % of all
uveitis cases [4, 5]. The difference in prevalence
rates reflects evolution in diagnostic criteria, and
recognition of varied clinical manifestations of
ocular TB. Additionally, in recent years, there
have been several reports from low endemic
countries, most of which are related to the
foreign-born population [6–8].

Clinical Manifestations

Ocular TB has protean manifestations that
encompass nearly every tissue in the eye
(Table 15.1). They range from anterior and
intermediate uveitis to various forms of posterior
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and panuveitis, keratitis, necrotizing, or
non-necrotizing scleritis, sclerouveitis, orbital
inflammation, optic neuropathy, and endoph-
thalmitis [9].

Anterior Uveitis

This is typically granulomatous though the non-
granulomatous form has also been described.
Granulomatous uveitis is identified by presence
of mutton-fat keratic precipitates and iris nodules
(Koeppe and Busacca) and may be associated
with broad posterior synechiae (Fig. 15.1).

Intermediate Uveitis

TB can account for nearly half the cases of
intermediate uveitis in high-endemic countries
[10]. It presents as chronic, low-grade inflam-
mation associated with vitritis, and ‘snowballs’
in vitreous cavity. ‘Snow-banking’ is less com-
monly seen. Long-standing disease may lead to
cystoid macular edema, complicated cataract,
elevated intraocular pressure, epiretinal mem-
brane, and peripheral retinal neovascularization.

Posterior and Panuveitis

The most common manifestations of tubercular
posterior uveitis in ophthalmic practice are reti-
nal vasculitis and multifocal serpiginoid

choroiditis. Different manifestations of posterior
uveitis may co-exist in the same or opposite eye
(Fig. 15.2). The posterior uveitis can be accom-
panied by generalized intraocular inflammation
(panuveitis), anterior, and intermediate
uveitis.

Retinal Vasculitis
Tubercular retinal vasculitis typically involves
the retinal veins, i.e., it causes retinal periph-
lebitis. It has two distinguishing features that can
help in making a clinical diagnosis in
high-endemic countries: presence of healed or
active choroiditis patches usually overlying
blood vessels and large areas of capillary
non-perfusion (on fluorescein angiography) in
segments drained by the involved veins
(Figs. 15.3a, b and 15.4). Common complica-
tions include macular edema, retinal neovascu-
larization, vitreous hemorrhage, and tractional
retinal detachment.

Eales’ disease is a related form of retinal
periphlebitis, associated with recurrent vitreous
hemorrhage. Polymerase chain reaction (PCR)-
based analysis of ocular tissue samples from
Eales’ disease patients has linked this condition
to TB [11].

Infectious Multifocal Serpiginoid
Choroiditis (MSC)
This is a chronic recurrent inflammation of the
retinal pigment epithelium and inner choroid that
shows central healing and active margins pro-
gressing in an ameboid fashion (Fig. 15.5a, b).

Table 15.1 Clinical
manifestations of ocular
tuberculosis

Anterior uveitis Granulomatous

Non-granulomatous

Intermediate uveitis

Posterior and panuveitis Retinal vasculitis

Multifocal serpiginoid choroiditis

Choroidal tubercles/tuberculoma

Subretinal abscess

Tubercular optic neuropathy Papillitis

Neuroretinitis

Optic nerve granuloma

Endophthalmitis and panophthalmitis
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Fig. 15.1 Tuberculous
anterior uveitis showing
‘mutton-fat’ keratic
precipitates and broad
posterior synechiae

Fig. 15.2 Fundus
photograph of right eye
showing multifocal
serpiginoid choroiditis
(arrowheads) associated
with retinal vasculitis and
hemorrhages along
inferonasal quadrant
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Three patterns have been described: multifocal
lesions that progress to confluent, diffuse
choroiditis, lesions that are diffuse at presentation
and a mixed variety (between opposite eyes) [12].

The following characteristics distinguish
MSC from classical serpiginous choroiditis:
endemic population/travel to endemic area,
multifocality, presence of vitritis, lesions origi-
nating at macular, dense pigmentation at center
of lesions, and immunological/radiological evi-
dence of systemic TB [13]. In TB non-endemic
populations, other infective etiologies like herpes
viruses and syphilis can present with features of

Fig. 15.3 a Fundus photograph of right eye showing
retinal periphlebitis associated with massive perivascular
exudation, in the inferotemporal quadrant. Retinal hem-
orrhages and macular edema are also seen. b Fundus

photograph of inferotemporal quadrant of left eye show-
ing active (black asterix) and healed (white asterix)
choroiditis patches along blood vessels

Fig. 15.4 Fluorescein angiogram of inferotemporal
quadrant of an eye with retinal vasculitis showing
extensive areas of capillary non-perfusion and early
retinal neovascularization

Fig. 15.5 a Fundus photograph of right eye showing
large confluent area of serpiginoid choroiditis with central
healing and active temporal margins b fundus autofluores-
cence of the same eye showing ill-defined halo of

hyperfluorescence (black arrow) corresponding to the
active lesions and dark ring of hypofluorescence (white
arrow) appearing around early healing lesions. Multiple
skip lesions along the nasal quadrants are also seen
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MSC. However, in some the infectious agent
cannot be detected even after extensive investi-
gations including qPCR and retina-choroidal
biopsy. Such cases remain as idiopathic.

Choroidal Tubercles/Tuberculoma
These may be solitary or multiple and are typi-
cally associated with active
pulmonary/extrapulmonary TB. As such, they
are more likely to be encountered in general
hospitals than in ophthalmic practice. The lesions
heal into atrophic patches with variable pig-
mentation. Occasionally, the tubercle may grow
into a large solitary mass that is then called a
tuberculoma, that need to be distinguished from
neoplastic lesions; benign, or malignant
(Fig. 15.6).

Subretinal Abscess
These are large yellowish subretinal lesions that
occur due to liquefaction of caseous material in
large tuberculous granulomas. They usually
respond well to antituberculous therapy (ATT),
healing with atrophy and variable pigmentation.

Tubercular Optic Neuritis

Theses may range from papillitis and neurore-
tinitis to optic nerve granuloma [14]. They are
usually associated with some form of uveitis.
Most cases recover well after appropriate
therapy.

Endophthalmitis and Panophthalmitis

These present acutely with hypopyon and dense
vitritis. Subretinal or choroidal abscess can be
present that may burst into the vitreous cavity.
Unlike the previously mentioned clinical mani-
festations, acid-fast bacilli may be demonstrated
in aqueous or vitreous samples in such cases.

Pathogenesis

The pathogenesis of ocular TB in the form of
intraocular inflammation/uveitis has long been
debated. The identification of M. tuberculosis in
enucleated eyes and amplification of mycobac-
terial DNA from ocular fluid samples suggest
that this condition results from an inflammatory
response to the bacteria in ocular tissues [15, 16].
Animal models have shown that mycobacteria
are disseminated to the eye from pulmonary foci,
as in other cases of extrapulmonary TB [17]. It
has been suggested that mycobacteria remain
sequestered in the RPE in a dormant form for
long periods and on their activation they lead to
recurrent inflammation [18]. Most recently, it has
been shown that RPE cells are better able to
control growth of M. tuberculosis than macro-
phages, which helps them survive longer in the
presence of infection [19].

However, ocular TB is also paucibacillary, as
noted in a large series of 42 patients with
histopathologically proven ocular TB [20]. Thus
the organism is rarely found in ocular tissues.
This has led many authors to believe that ocular
TB results from immune reaction to tubercular
antigens released from extraocular foci. Such a
phenomenon is not seen in any other form of TB
and has not been validated for ocular TB.

Ocular Imaging

Although ocular TB is a clinical diagnosis in the
majority of patients, imaging studies can be
helpful in assessing disease activity, and evalu-
ating associated complications of intraocular
inflammation.

Fig. 15.6 Fundus photograph of left eye showing large
mass lesion in superotemporal quadrant extending on to
the macula. An area of retinal angiomatous proliferation is
seen at the apex of the lesion

15 Tuberculosis 111



Fundus Photography

Serial fundus photography can be very useful in
documenting disease progression as well as
identifying small lesions that may be missed on
routine examination.

Fluorescein Angiography

It is most useful in patients with retinal vasculitis
in demonstrating areas of capillary non-perfusion
and associated neovascularization (Fig. 15.4) [9].
In MSC, active margins show initial
hypofluorescence and late hyperfluorescence
while healed areas show transmission
hyperfluorescence or blocked hypofluorescence
depending on RPE atrophy or proliferation. It
can also help in the diagnosis choroidal neovas-
cular membranes that may complicate MSC.

Fundus Autofluorescence

It has emerged as a quick imaging tool for
monitoring the course of MFC lesions [21].
Typically, acute lesions show an ill-defined halo
of hyperautofluorescence. With healing, a dark
outer rim of hypoautofluorescence appears, that
progressively increases to occupy the entire
lesion.

Optical Coherence Tomography (OCT)

It also shows characteristic changes in MFC
lesions [22]. In spectral-domain optical coherence
tomography (OCT), acute lesions show
hyperreflective areas in outer retina and RPE with
no back-scattering from inner choroid (Fig. 15.7).
As the lesions heal, choroidal reflectance increases
and the outer retina/RPE shows transition from
hyperreflectivity to knob-like elevations and
finally atrophy. OCT is also useful in documenting
macular pathology like cystoid macular edema
and epiretinal membranes.

Ultrasonography and Ultrasound
Biomicroscopy

In hazy media, ultrasonography can help in differ-
entiating tuberculomas and subretinal abscesses
(moderate to low internal reflectivity) from
intraocular tumors, while ultrasound biomi-
croscopy can help in studying the pars plana for
ciliary body atrophy or presence of a granuloma [9].

Laboratory Investigations

These are directed at obtaining immunological/
radiological evidence of systemic TB as well as
direct evidence of M. tuberculosis in ocular

Fig. 15.7 a Fundus photograph of right eye showing
multifocal serpiginoid choroiditis b spectral-domain opti-
cal coherence tomography of same eye showing

hyperreflectivity of retinal pigment epithelium and outer
retinal layers corresponding to active lesions, with
minimum back scattering from underlying choroid
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fluids. Additional tests are required to rule out
other infectious and noninfectious entities that
have overlapping features with those in a given
patient, and for confirming immune competence
in the patient.

Immunological Tests

Two tests are available for immunological diag-
nosis of mycobacterial infection: the purified
protein derivative (PPD) or Mantoux skin test,
and the interferon-gamma release assays (IGRA).
There has been much debate over the superiority
of one test over the other in diagnosis of ocular
TB. As per the Centers for Disease Control and
Prevention, the sensitivity of IGRA is ‘statisti-
cally similar to that of PPD for detecting infec-
tion in persons with untreated culture-confirmed
TB’ [23]. Importantly, neither test can distin-
guish between active and latent TB.

PPD Skin Test
The CDC guidelines suggest intradermal injec-
tion of 5 tuberculin units on forearm and mea-
suring size of induration 48–72 h after injection
[24]. The test is reported positive if the size is
≥15 mm in non-endemic population, ≥10 mm in
TB-endemic population and ≥5 mm in immune
deficient patients, those having chest radio-
graphic signs of healed TB and those having
recent contact with active TB. Prior BCG vac-
cination in childhood usually has minimal
residual effect after 10 years of age, and is not a
contraindication for PPD skin test.

IGRA
Two types of IGRA are commercially available:
QuantiFERON-Gold-in-Tube (Cellestis Inc,
Australia) and T-SPOT.TB (Oxford Immuno-
tech, UK). Recent reports suggest that QFT is
superior to T-SPOT test for diagnosis of TB
uveitis [25]. In general, IGRAs have the advan-
tage of higher specificity than PPD in patients
exposed to environmental mycobacteria, and
recent BCG vaccination, or in detection of latent
TB in patients with sarcoidosis. However, they
are significantly more expensive [26].

Radiological Tests

Routine chest radiography can reveal evidence of
healedor activepulmonaryTBanywhere in the lung
fields. Mediastinal or paratracheal lymphadenopa-
thy may also be present but is not diagnostic of TB.
High resolution computed tomography (HRCT) of
thorax may have increased sensitivity for the
detection of pulmonary or mediastinal TB [27].
Recently, positron emission tomography (PET)/CT
scan has been used to demonstrate metabolic
activity in mediastinal lymph nodes that were not
detected on CT scan of thorax [28].

Definitive Evidence of M. Tuberculosis
in Ocular Tissues

Detection of mycobacteria by microscopy or cul-
ture requires high bacillary load (microscopy >
culture), which is almost never found in ocular
fluids that are accessible for evaluation. Mycobac-
teria from ocular tissues are generally reported in
cases of endophthalmitis/panophthalmitis or in
enucleated eyes.

PCR-based assays have recently emerged as a
promisingapproach for definitivediagnosis of ocular
TB in large number of cases [29]. New innovations
like multi-target PCR (multiple gene targets includ-
ing IS6110, MPB64 and Protein B) have helped in
achieving greater than 70 % positivity rates in clin-
ically suspected cases of ocular TB [30]. It is
important for ocular fluid samples being tested to
have cellular reaction since M. tuberculosis is an
intra-cellular organism. Application of real-time
PCR can help in differentiating true mycobacterial
infection of the eye from false positive cases espe-
cially in TB-endemic populations.

Approach to Diagnosis

The majority of cases of ocular TB are diagnosed
on the basis of clinical signs, ancillary tests
(immunological and radiological), and exclusion
of other uveitic entities.

In high-endemic regions, the following clini-
cal signs were found to be predictive of
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tubercular uveitis: broad based posterior syne-
chiae, retinal vasculitis with or without
choroiditis, and serpiginous-like choroiditis,
though other clinical presentations are not
uncommon [31]. The key to diagnosis lies in
exclusion of other uveitic entities—infectious
and noninfectious that may have similar clinical
presentation in the given geographic region. In
low-endemic areas, the most important factors in
diagnosis are the origin of the patient from
TB-endemic country and presence of
immune-deficiency like HIV infection, health-
care workers, homeless people, and those incar-
cerated. Recent reports suggest that a large
majority of ocular TB patients in these
non-endemic countries had either migrated from,
or had traveled to high-endemic countries [6–8].

Systemic evidence of TB (immunological and
radiological) is not essential for the diagnosis of
ocular TB. In 42 cases of histopathologically pro-
ven cases of ocular TB, 40 % of tested patients had
negative TST and 57 % had normal chest radio-
graph [20]. In another series of 80 PCR positive
patients, 44 % patients had negative PPD skin test,
and 83 % had normal chest radiograms [30]. It is
likely that with further refinements in PCR tech-
nique, more patients without systemic evidence of
TB will be diagnosed as ocular TB.

Treatment

Treatment of ocular TB is based on a combination
of antituberculosis treatment (ATT) commonly
composed of four drugs and anti-inflammatory

therapy (usually corticosteroids). ATT has been
shown to reduce the rate of recurrent inflammation
from 46 to 16 %, in patients with clinically sus-
pected ocular TB [32]. ATT should be given for a
minimum of 6 months in total—2 months of
four-drug therapy (isoniazid 5 mg/kg daily,
rifampicin 450 mg daily, pyrazinamide 30 mg/kg
daily and ethambutol 15 mg/kg daily) followed by
a 4-month continuation phase of isoniazid and
rifampicin. Many authors have suggested a longer
duration for the continuation phase, citing slow
response to the drug in intraocular tuberculosis. It
was found that those receiving > 9 months ATT
were significantly less likely to develop recurrence
compared to those not receiving ATT [33]. How-
ever, the reduction in recurrence compared to other
ATT durations (<6 months, 6–9 months) was not
statistically significant. Patients onATT need to be
monitored for ocular and systemic toxicities both
by the ophthalmologist and internist with expertise
in the management of systemic tuberculosis.
Systemic issues that arise are primarily from the
drug related hepatotoxicity. Ocular toxicities
include optic neuropathy (ethambutol, especially
if used >15 mg/day for >2 months, and rarely,
isoniazid) and anterior uveitis (rifabutin). Con-
comitant corticosteroid therapy is vital to control
the inflammatory tissue damage caused by delayed
type hypersensitivity to M. tuberculosis. The
mode of corticosteroid therapy (topical, periocu-
lar, intraocular, or systemic) depends upon the
degree and primary site of inflammation.

Paradoxical worsening of ocular inflamma-
tion is occasionally seen after initiation of ATT
for ocular TB [34]. Such paradoxical worsening

Fig. 15.8 Fundus photographs of left eye showing active
choroiditis lesions in superior quadrant a that increased in
size after one week of anti-TB therapy b and resolved

completely on escalation of corticosteroid therapy and
continuation of anti-TB therapy c
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usually occurs in the initial 4–6 weeks after ini-
tiation of ATT and needs to be differentiated
from various causes of treatment failure like drug
resistance, reinfection or missed diagnosis. It
responds well to continuance or escalation of
corticosteroids (Fig. 15.8).

Besides ATT and corticosteroids, various
forms of ancillary therapy may be required for
management of complications of ocular TB.
These include laser photocoagulation and/or
anti-vascular endothelial growth factor therapy
for retinal or disk neovascularization in retinal
vasculitis, pars plana vitrectomy for
tractional retinal detachment or epiretinal mem-
brane, and surgery for complicated cataracts and
glaucoma.
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16Whipple’s Disease

George N. Papaliodis

Introduction

Whipple’s disease is a rare systemic disorder
caused by the Gram positive bacterium Tro-
pheryma whippelii (T. whippelii). Although the
initial report was characterized by a malabsorp-
tion syndrome involving the small intestine, this
malady can affect the joints, central nervous
system, cardiovascular system, and eyes. The
ocular manifestations are similarly uncommon
(approximately 5 % of patients with Whipple’s
disease will have ocular involvement) but can
include vitritis, retinal vasculitis, choroiditis,
ophthalmoplegia, and keratitis [1].

Epidemiology

The first case report of this entity in the medical
literature was in 1895, but this was not recog-
nized as a specific disease until George Hoyt
Whipple described a patient with diarrhea sec-
ondary to malabsorption, weight loss, migratory
polyarthritis, and mesenteric lymphadenopathy

in 1907 [2]. The disorder is exceptionally rare
with fewer than 1000 cases reported world-wide.
The condition appears to be associated with
human leukocyte antigen HLA-B27 haplotype
[3] and is more common in white males (male to
female ratio approximately 8–9:1).

Clinical Manifestations

The clinical manifestations of the disease are
presumed to be caused by infiltration of various
body tissues by the Gram positive bacterium T.
whippelii. The disease is characterized by a
chronic diarrhea secondary to malabsorption and
polyarthritis. Approximately 90 % of those with
the disorder have unintentional weight loss.
Seronegative arthritis has been reported in 90 %
of patients and may precede other systemic
symptoms. The ocular inflammation can present
as vitritis, retinal vasculitis, retinitis, retinal
hemorrhages, choroiditis, optic atrophy, and
keratitis [1]. In a retrospective series of patients
with central nervous system Whipple’s disease,
manifestations included: delirium (17 %), cog-
nitive impairment/memory dysfunction (61 %),
hypersomnia (17 %), abnormal movements, e.g.
myoclonus (39 %), cerebral ataxia (11 %),
seizure/status epilepticus (17 %), ophthalmople-
gia (17 %) [4]. Up to 33 % of patients will
develop cardiac involvement including systolic

G.N. Papaliodis (&)
Department of Ophthalmology, Harvard Medical
School, Massachusetts Eye and Ear Infirmary,
Boston, MA 02114, USA
e-mail: George_Papaliodis@meei.harvard.edu

© Springer International Publishing AG 2017
G.N. Papaliodis (ed.), Uveitis,
DOI 10.1007/978-3-319-09126-6_16

117



murmurs, congestive heart failure, and conduc-
tion abnormalities.

Diagnosis

The diagnosis of Whipple’s disease is established
by tissue biopsy (often from the small bowel as
this is the most commonly involved site)
demonstrating periodic acid-Schiff (PAS) posi-
tive macrophages in the lamina propria. Poly-
merse chain reaction of blood, saliva, and ocular
fluids is highly sensitive for the detection of the
organism but not highly specific; thus the
interpretation of a positive test in a healthy
patient may not necessarily be diagnostic of
pathology [5].

Treatment

The mainstay of treatment for Whipple’s disease
is protracted antibiotic therapy. Numerous
antibiotic regimens have demonstrated efficacy
including: penicillin, erythromycin, ampicillin,
chloramphenicol, tetracycline, and trimethoprim-
sulfamethoxazole [1]. Given the rare incidence of
this disorder, it is impossible to determine which
regimen is superior nor the appropriate duration of
therapy. Several investigators suggest treatment
with 14 days of intravenous penicillin followed
by one year of trimethoprim-sulfamethoxazole
(one double strength BID for 12 months) [1].
The associated intraocular inflammation can be

treated with topical, regional, or systemic
corticosteroids.

Conclusion

Whipple’s disease is a rare systemic disorder
caused by the organism T. whippelii more com-
monly manifesting as a malabsorptive diarrhea
and migratory oligoarthritis. Ocular involvement
has been documented in approximately 5 % of
patients. Historically Whipple’s disease had a
poor prognosis with nearly 100 % mortality after
one year in patients who were untreated. Current
treat regimens with protracted antibiotics (1 year
of therapy) are highly successful.
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17Adamantiades-Behçet’s Disease

Alice Lorch and Lucia Sobrin

Introduction

Adamantiades-Behçet’s Disease (ABD) was first
described in the fifth century CE by Hippocrates
of Kos, who noted the association of oral and
genital ulcers with eye and skin lesions. This
association was again published in 1930 by the
Greek ophthalmologist Benediktos Adamanti-
ades and then in 1937 by Turkish dermatologist
Hulusi Behçet, after whom the disease was
named [1]. ABD is a chronic, relapsing, multi-
system inflammatory vasculitis that commonly
involves the eyes.

Epidemiology

ABD is most common between latitudes 30 and
45 N from the Mediterranean to the Far East, and
as such has been called the “Silk Road Disease”

in reference to old commercial routes in this area
[1, 2]. Estimates of prevalence are variable but
thought to be 7.6–420/100,000 in the Middle
East (such as Turkey and Greece) and 7.3–
30.5/100,000 in the Far East (such as Japan).
Rates of the disease are much lower in other parts
of Europe and in the United States and negligible
in African or American Indian peoples [2]. The
Human Leukocyte Antigen (HLA)-B51 allele
has been identified consistently as a risk factor
for the disease, although only 62 % of ABD
patients carry HLA-B51 [2, 21].

The disease typically presents in young adults
of their third or fourth decade [3]. Diagnosis in
childhood is rare, with presentations before the
age of 16 accounting for only 3–5.3 % of cases
[1]. Although most ABD cases occur sponta-
neously, some pediatric cases have been identi-
fied in pedigrees that appear to have autosomal
recessive inheritance patterns, suggesting a
stronger genetic component of the disease in
pediatric versus adult patients [2]. Presentation
after 40 years of age is uncommon and is char-
acterized in the literature as “late-onset.” These
patients more commonly have anterior rather
than posterior uveitis and as such have a more
favorable prognosis [4]. There is no evidence for
gender predominance. However, genital and skin
lesions are more frequent in women while ocular
lesions, vascular involvement and neurologic
disease are more frequent in men [1].
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Pathogenesis

ABD is a vasculitis affecting small- and
medium-sized vessels. The systemic inflamma-
tion in ABD is thought to be due to dysregulation
of the immune system but the exact etiology of
this is unknown. This dysregulation involves
both innate and adaptive immune processes,
demonstrated by neutrophil, natural killer cell,
and T lymphocyte hyperactivity with proinflam-
matory cytokine production [2].

ABD can be classified as a polygenic disease
where both genetic susceptibility and environ-
mental factors contribute to development of dis-
ease. Despite a clear association, there have been
no studies that have explained the role of
HLA-B51 in the pathogenesis of ABD.
HLA-A2601 has recently been identified as an
additional susceptibility allele candidate for
ocular ABD in Japan [2].

The interplay between environmental and
genetic risk factors is highlighted by the obser-
vation that people who are from an area endemic
for the disease and have emigrated have signifi-
cantly lower risk of the disease. This risk
reduction has been demonstrated among Japa-
nese living in Hawaii and mainland United States
as well as Turks living in Germany [1]. The
specific environmental triggers are unknown.
Exposure to Streptococcus sanguinis is one risk
factor that has been explored. Patients with ABD
have been found to be colonized with S. san-
guinis, an oral flora. Delayed-type hypersensi-
tivity to this microbe may play a role in aphthous
ulceration in patients with underlying genetic
predisposition [5, 6]. A high serum antibody titer
against S. sanguinis in patients with ABD has
been reported and inoculation of this microbe
into experimental mice has been reported to
cause iridocyclitis [7].

Clinical Presentation and Diagnosis

Patients can experience a six- to ten-year pro-
drome with relapsing or chronic malaise, fever,
or sore throat prior to diagnosis [8]. Ocular dis-
ease is the first presentation in only 10–20 % of

cases and characterized by nongranulomatous
uveitis attacks of sudden onset followed by
spontaneous resolution [1]. Uveitis is usually
bilateral but can be unilateral as a presenting
episode, and sterile hypopyon is common [9].
Posterior uveitis is found in 30–53 % of patients
and panuveitis in 44–80 % of patients. Of the
patients with posterior involvement, retinal
perivasculitis is most common, with diffuse
retinal hemorrhages (Fig. 17.1) and retinitis
(Fig. 17.2) also being frequently seen [1]. When
vitritis resolves, white pearl-like precipitates can
form on the inferior retina [1].

The most common ocular complications
include macular edema, intraocular pressure rise,
cataracts, and optic atrophy. Less commonly,
patients develop branch retinal vein occlusions
(Fig. 17.3), iris atrophy, macular degeneration
with pigment epithelial changes, epiretinal
membrane formation, and retinal neovascular-
ization. Neovascularization can result in vitreous
hemorrhage or tractional retinal detachment [1].
Fluorescein angiography (FA) can be used to
monitor vasculitis as well as look for neovascu-
larization. Peripheral retinal capillary leakage on
FA can be seen in asymptomatic patients and can
indicate inadequate therapeutic response.

As a multisystem vasculitis, ABD causes
symptoms throughout the body. Patients often

Fig. 17.1 46-year-old woman with ABD. Color pho-
tograph of the left eye showing vitreous infiltrates
overlying an edematous optic nerve and scattered
intraretinal hemorrhages consistent with posterior uveitis
and retinal vasculitis. Photographs courtesy of Dr. George
Papaliodis
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have oral aphthous ulcers; these are painful, last
up to 14 days and present an average of seven
and a half years prior to diagnosis [1]. These
ulcers are covered by white to yellow pseu-
domembranes, surrounded by an erythematous
halo, and occur on mucous membranes [11].
Genital ulcers are also common. These ulcers
have sharp borders with a fibrin-covered floor
and surrounding erythema. They most commonly
occur on the scrotum and inguinal area in men
and vulva and inguinal area in women [11]. Two
common skin manifestations are erythema
nodosum and pseudofolliculitis. Patients will
classically have a positive pathergy test, which is
the formation of an indurated erythematous
papule 24–48 h after intracutaneous prick with a
needle on the forearm [1]. Patients can have

transient arthralgias, neurologic symptoms rang-
ing from hemiparesis to behavioral changes,
vascular thrombosis, and GI symptoms including
colitis or ulceration. Cardiac angina or infarction,
pulmonary manifestations, epididymitis, orchitis,
and renal manifestations are rare but have been
reported [1].

Formal diagnosis is based on two sets of
guidelines: the International Study Group Clas-
sification from 1990 and the revised criteria by
the Behcet’s Disease Research Committee of
Japan from 2003 [7, 10]. The International Study
Group Classification is used in most countries in
the world. Because a subset of patients with
ABD will have ocular involvement as their initial
manifestation of disease, ophthalmologists
should be aware of these diagnostic guidelines

Fig. 17.2 29-year-old woman with ABD. a Color pho-
tograph of the right eye shows multifocal retinal whiten-
ing along the inferior arcade and near the fovea and mild
disc edema. b Color photograph of the left eye shows

mild disc edema. Late-frame fluorescein angiography of
the right c and left d eyes shows diffuse vascular leakage
consistent with vasculitis and optic disc leakage. Pho-
tographs courtesy of Dr. Ann-Marie Lobo
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and ask uveitis patients about systemic symp-
toms of ABD. Patients with suggestive systemic
symptoms should be referred to a rheumatologist
for formal diagnosis. HLA-B51 testing is indi-
cated when there are systemic symptoms sug-
gestive of ABD. In this context, a positive
HLA-B51 result can help fulfill diagnostic cri-
teria for the disease. Since a significant propor-
tion of patients with ABD do not have the
HLA-B51 allele, a negative result does not nec-
essarily exclude the diagnosis.

The International Behcet’s Study Group
Classification (IBSGC) requires the presence of
recurrent (at least three times in a one-year per-
iod) oral ulcers to make a diagnosis, with at least
two of the following: recurrent genital ulcers,
skin lesions, eye lesions, or a positive pathergy
test (Table 17.1) [3]. This classification has been
validated in several populations and is 91 %
sensitive and 96 % specific [11].

The Japanese Criteria (JC) classifies recurrent
aphthous ulcers on the oral mucosa, skin lesions,
eye lesions, and genital ulcers as main symp-
toms. It classifies arthritis, gastrointestinal lesions
characterized by ileocecal ulcers, epidydimitis,
vascular lesions, and central nervous system

symptoms as additional symptoms. A “complete”
diagnosis requires four main symptoms. An
“incomplete” diagnosis requires three main
symptoms, or two main with two additional
symptoms, or a typical ocular lesion with a main
symptom, or a typical ocular lesion with two
additional symptoms. These revised criteria also
allow laboratory and clinical testing to contribute
to the diagnosis. They include pathergy testing
and prick testing for sensitivity to dead Strepto-
cocci (Table 17.2) [7].

Differential Diagnosis

There is no pathognomonic finding for ABD and
the diagnosis is based on a combination of signs
and symptoms. The differential diagnosis for
uveitis secondary to ABD includes uveitis asso-
ciated with reactive arthritis, which can also
present with anterior uveitis and oral ulcers.
However, the uveitis in reactive arthritis is gen-
erally unilateral and rarely posterior. Arthralgias,
skin disease, and uveitis can be found in sar-
coidosis, and this diagnosis can be explored with
chest imaging for hilar adenopathy and serum

Fig. 17.3 32-year-old man with ABD. a Color pho-
tograph of the left eye shows intraretinal hemorrhage
superotemporally consistent with a branch retinal vein
occlusion. b Late fluorescein angiography frame shows

some leakage from the retinal vessels and blockage from
hemorrhage in the area of the vein occlusion. Photographs
courtesy of Dr. George Papaliodis

124 A. Lorch and L. Sobrin



Table 17.2 Japanese
revised criteria (2003)

A

Major symptoms Recurrent oral ulceration

Skin lesions

Eye lesions

Genital ulcers

Additional symptoms Arthritis without deformity

Epididymitis

Gastrointestinal lesions represented by ileocecal
ulceration

Vascular lesions

Neuronal lesions

Clinical laboratory data
(contributing to

Positive pathergy test

diagnosis but not
essential)

Positive prick test for Streptococci

Increased ESR, CRP, neutrophilia in peripheral blood,
increased complement activity

Positive for HLA-B51

Pathological findings (skin biopsy)

B

Complete type Four major symptoms

Incomplete type Three of the main four symptoms OR

Two main symptoms and two additional symptoms OR

Typical ocular lesion and another main symptoms OR

Typical ocular lesion and two additional symptoms

ABD suspected Some main symptoms, but not meeting criteria for
incomplete

Additional symptom becomes recurrent or severe

Table 17.1 International
study group criteria (1990)

Must have Plus two of the following

Recurring oral ulceration Eye lesions

Skin lesions

Recurring genital ulceration

Positive pathergy test

testing for elevated angiotensin-converting
enzyme and lysozyme levels. The areas of
peripheral retinitis in ABD can mimic those seen
in acute retinal necrosis [12]. Other entities that
have overlapping signs and symptoms with ABD
and should be considered in the appropriate
clinical contexts are tuberculosis (including Eales
disease), syphilis, systemic vasculitides such as
lupus erythematosus, toxoplasma retinochoroidi-
tis, and intraocular lymphoma [9].

Treatment

Treatment of ABD can be challenging due to the
chronic and relapsing nature of the disease.
Topical steroids can be used for isolated anterior
uveitis [9]. For posterior involvement, systemic
immunomodulation is often necessary. Systemic
corticosteroids can be used for rapid control of
inflammation initially but are not an optimal
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choice for long-term control of this chronic dis-
ease. A variety of steroid-sparing immunomod-
ulators have had success in ABD. Conventional
agents such as azathioprine (2.5 mg/kg/day) and
cyclosporine (2–5 mg/kg/day) can be effective
and are part of the European League Against
Rheumatism (EULAR) recommendations for
ABD treatment [13]. Risk of infections, liver
toxicity, and renal toxicity, among other potential
side effects, need to be explained to patients and
monitored for with serologies. Interferon-alpha
(3–6 million units subcutaneously, three times
weekly) has also been extensively used in ABD
patients with success [12, 14, 15].
Interferon-alpha side effects including flu-like
symptoms and significant depression need to be
discussed thoroughly prior to initiation of
therapy.

Biologic agents, particularly those targeted
against tumor necrosis factor-alpha (TNF-alpha),
have had significant success in the treatment of
ABD [16]. Patients with intraocular inflamma-
tion due to ABD have increased TNF-alpha in
their serum and aqueous fluid [13]. Of the
anti-TNF-alpha agents, infliximab, a chimeric
monoclonal antibody to TNF-alpha given intra-
venously, has been most extensively studied and
shown success in decreasing the frequency of
ocular attacks in chronic management [17].
Adalimumab is a monoclonal human antibody to
TNF-alpha administered subcutaneously and has
shown similar effectiveness in case series [13,
18]. Of note, an important potential side effect of
TNF-alpha inhibition is the reactivation of
tuberculosis and/or viral hepatitis so patients
should be screened for these conditions before
therapy initiation. Rituximab, a chimeric mono-
clonal antibody that binds to CD20 on B cells, is
also being considered for treatment but as of yet
has limited evidence to support its use [13, 19].

Colchicine, which inhibits neutrophil and
endothelial cell adhesion molecules, has been
used as an adjunct to other anti-inflammatory
treatments in the past to inhibit inflammation in
ABD. However, a recent study showed no sig-
nificant difference in frequency of attack or
best-corrected visual acuity when colchicine with
infliximab was compared to the use of infliximab

alone, and this medication is employed in
decreasing frequency by specialists [20].

Prognosis

Vision loss in ABD can be progressive due to
recurrent attacks of inflammation. Repeated
inflammation and occlusive vasculitis can result
in retinal atrophy and gliosis with optic atrophy
[3]. On FA, disc neovascularization, macular
window defects, and macular ischemia are all
associated with a poor visual prognosis. On
ocular coherence tomography, decreased foveal
thickness, and interruption of the ellipsoid layer
indicate irreversible macular damage and as such
are also associated with poor visual function. An
International Collaborative Study in 2007
showed that 23 % of patients with ocular
inflammation from ABD had equal to or worse
than 20/200 vision [21]. Although historically
the recurrent inflammation of ABD has led to
poor visual outcomes, vision can be preserved
with prompt initiation of immunomodulatory
therapy. With an increase in the available treat-
ment options, particularly the anti-TNF-alpha
agents, permanent vision loss is now avoidable in
most cases of ABD [22].
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18Acute Posterior Multifocal Placoid
Pigment Epitheliopathy/Serpiginous
Choroiditis

Stephanie M. Llop

Acute Posterior Multifocal Placoid
Pigment Epitheliopathy:
Introduction

Acute posterior multifocal placoid pigment
epitheliopathy was first described by J. Don-
ald M. Gass, MD in 1968 [1]. It is a rare entity
that is typically present in young adults, who
develop sudden vision loss, mostly bilateral, with
associated central or paracentral scotoma. It has
no sex predilection and may be preceded by a
viral illness. On fundus examination, APMPPE is
characterized by scattered, flat, multifocal,
creamy white or yellow subretinal plaques at the
level of the Retinal Pigment Epithelium (RPE),
throughout the posterior pole and extending into
the equator. It is believed that APMPPE likely
occurs secondary to a type IV (delayed-type)
hypersensitivity reaction, and has been reported
to be associated with adenovirus, mumps,
tuberculosis, dengue fever among other infec-
tious diseases [2–5]. Tubuloinsterstitial Nephritis
and Uveitis (TINU) syndrome, multiple brain
and spinal cord infarctions have also been asso-
ciated with the condition [6, 7].

Clinical Manifestations

Presenting symptoms may include photophobia,
decreased vision, paracentral scotoma, or meta-
morphopsia. Patients may complain of headache,
malaise, fever, or upper respiratory symptoms
prior to developing the visual problems. Visual
acuity may range from 20/20 to counting fingers
at the onset of the disease. On physical exam,
patients may have mild anterior uveitis, keratic
precipitates, and vitritis. The placoid lesions are
usually less than one disk-diameter in size and
are mostly limited to the posterior pole. Acute
lesions fade and are replaced by various degrees
of RPE atrophy and hyperpigmentation [2]. The
presence of serous retinal detachments, optic
neuritis, and vein occlusions have all been
reported [8, 9].

Testing

Fluorescein Angiography (FA) reveals early
hypofluorescence due to lesions masking the
choroidal fluorescence, and late staining of the
lesions that gradually become apparent and pro-
gressively increase throughout the study [10].

The Fundus Autofluorescence (FAF) in APM-
PEE shows in the acute phase, central hyper-
autofluorescencewithin the lesions surroundedby a
narrow, but fairly uniform, zone of decreased
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autofluorescence. The resolving lesions have a light
halo surrounding altered pigmentation on fundus
exam, and are seen in FAF as a central portion
displaying increased autofluorescence, surrounded
by a hypoautofluorescent strip that corresponds to
the halo seen on ophthalmoscopy [11].

Indocyanine Green (ICG) angiography
demonstrates widespread choroidal hypofluores-
cence of the active and healed lesions; these
choroidal abnormalities are more numerous than
the overlying lesions [12]. This supports the
hypothesis that the main cause of these lesions
may represent some type of choroidal vascular
occlusion.

Optical Coherence Tomography (OCT) find-
ings in the acute phase of APMPPE include
increased reflectance of the external retinal layers
(outer plexiform layer up to the level of RPE)
with sparing of the inner retinal layers and no
evidence of retinal thickening. Later in the dis-
ease, the OCT scans of the same areas in the
retina may demonstrate a normal appearance
with complete resolution of the previous
hyper-reflectance of the outer retinal layers [13].

Treatment

No treatment is generally recommended; in a
published article, close to 90 % of the eyes
without foveal involvement at presentation, had
visual acuity of 20/25 or better. The visual
prognosis of the disease is strongly affected by
the presence of initial foveal involvement [14].
A recurrent course of the disease has been doc-
umented in various reports [15].

Serpiginous Choroiditis: Introduction

Serpiginous choroiditis is a rare asymmetric
bilateral condition that affects healthy patients,
and is marked by chronic and progressive
inflammation of the inner half of the choroid and
RPE. It was described in 1932 by Junius and
affects people in the second to sixth decade of
life with most studies reporting a higher preva-
lence in men than women. The disease

constitutes less than 5 % of posterior uveitides in
retrospective epidemiologic series in inflamma-
tory eye disorders. There is no familial predis-
position and most cases are not associated with
systemic disease. Recurrence is very common
and may occur weeks to years after the initial
event.

Clinical Manifestations

Patients typically present with blurry vision,
photopsias, metamorphopsia, paracentral sco-
tomas, and visual field loss. Anterior segment of
the eye is typically normal with no inflammatory
cells or flare in the anterior chamber, although
there are case reports with these findings. On
funduscopy, the pattern of chorioretinal scaring
represents a peripapillary serpiginous or geo-
graphic pattern in about 80 % of cases [16]. The
active disease begins with ill-defined patches of
grayish or creamy yellow sub-retinal infiltrates
originating in the peripapillary region and pro-
gress in an irregular serpentine fashion centrifu-
gally. The overlying retina is usually edematous
and serous detachments can occur. Active lesions
resolve over 6–8 weeks, leaving an area of
atrophy of choriocapillaris and RPE (see
Fig. 18.1). Patients could have multiple lesions
in different stages of evolution, and recurrences
usually occur at the borders of previous atrophic
scars. In chronic cases, chorioretinal atrophy,
subretinal fibrosis, and RPE pigment clumping

Fig. 18.1 53–year-old male with serpiginous choroiditis
involving the macula. The acute creamy lesions resolved
leaving a region of chorioretinal atrophy
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may be seen. The disease can be insidious with
many patients presenting with no symptoms until
the macula is involved. These patients have a
worse visual prognosis due to foveal involve-
ment and higher risk of choroidal neovascular-
ization (13–35 %) [16].

Causes

Pathogenesis of this condition remains unknown
despite many studies attempting to identify
infectious or autoimmune etiologies. An autoim-
mune etiology has been proposed and supported
by the presence of anterior uveitis, vitritis, and the
resolution of lesions when treated with corticos-
teroids and other anti-inflammatory agents.
A vasculopathy has also been suggested but most
patients do not manifest systemic vascular
abnormalities. An association with tuberculosis
exposure and herpes viruses has also been con-
sidered as potential predisposing factors but this
remains to be proven.

Testing

On FA, serpiginous choroiditis demonstrates
early hypofluorescence secondary to the atrophy
of choriocapillaris and progressive hyperfluores-
cence at the margin of the lesions. The active
lesions, usually at the borders of old lesions,
block fluorescein early and show diffuse staining
and leakage progressively in the later frames.

In the acute stage of serpiginous choroiditis,
the lesions show an ill-defined halo of increased
(Fundus Autofluorescence) FAF giving a diffuse,
amorphous appearance.

ICG angiography is characterized by geo-
graphically confluent or patchy hypofluorescent
areas with irregular shapes and indistinct borders
beginning from early to the late phase and either
remain hypofluorescent or become isofluorescent
in the late phase. ICG can be helpful in disclos-
ing active subclinical lesions [17].

Visual fields demonstrate absolute and/or
relative scotomatas corresponding to the geo-
graphic lesion and as lesions resolve, scotomas

can become less dense. The role of OCT is
complementary to the other modalities of testing
mentioned above.

Treatment

The natural history of the condition is one of
multiple recurrences and progressive scarring
that can eventually involve the posterior pole and
the fovea with poor visual outcome. Often, when
patient have symptoms, the lesions are already in
the fovea and at this stage, usually there is sig-
nificant scarring and high risk of permanent
vision loss. The role of any successful treatment
is to control the active lesions rapidly and pre-
vent further recurrences and subsequent pro-
gression of the disease.

The use of corticosteroids can be effective in
controlling the active lesions but they have no
effect on the prevention of recurrences, hence it
does not alter the natural course of the disease
and the final visual outcome. Cyclosporine has
been used with mixed results. In one series with
seven patients, the treating physician used oral
cyclosporine (3–5 mg/kg/day) for a duration of
1.3–5 years (median 3 years). No patient in this
series had significant vision loss, and six of the
seven achieved remission and were able to stop
medications without recurrence [18]. Combina-
tion therapy consisting of cyclosporine, azathio-
prine, and prednisolone has also been described.
This combination of agents induced rapid control
of ocular inflammation and promoted visual
recovery, but some patients had a relapse upon
tapering the medications and others required
protracted duration of therapy to maintain
quiescence.

The efficacy of antimetabolites (methotrex-
ate, mycophenolate mofetil, and azathioprine)
in serpiginous choroiditis has been documented
in multiple case series. Similarly, alkylating
agents such as cyclophosphamide and chlo-
rambucil are effective in rapidly controlling the
inflammation and inducing drug-free remission.
Without large multicenter trials, it is difficult to
determine the best treatment strategy for these
patients [16].
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Relentless Placoid Chorioretinitis

A related entity described as Relentless Placoid
Chorioretinitis (RPC) (also known as ampiginous
choroiditis) shares typical findings of both
APMPPE and serpiginous choroiditis but with an
atypical distribution of retinal lesions and dif-
ferent progression of the disease. On exam,
patients have bilateral posterior creamy white
lesions at the level of the RPE that are usually
smaller in size (half disk area) compared to
APMPPE, and have involvement anterior and
posterior to the equator. Eventually, the lesions
may become numerous (>50 lesions) and can be
active in both eyes synchronously [19]. The
clinical course of RPC tends to be prolonged
with persistent lesions that evolve and may recur.
Due to the scarcity of cases, the most effective
treatment is unknown but prognosis is generally
favorable with immunosuppressive strategies (as
detailed in the management of serpiginous).

Conclusion

APMPPE and serpiginous choroiditis are
inflammatory diseases of the choroid that are
categorized under the “white dot syndromes.”
Both conditions usually present bilaterally and
have a predilection for young, healthy adults.
They have characteristic funduscopic findings at
the level of the RPE and choriocapillaris. The
lesions of APMPPE are subretinal,
creamy-yellow or white, and mostly involve the
posterior pole. Serpiginous choroiditis has a
pattern of lesions that typically follow a serpig-
inous (snake-like) or pseudopodial fashion
extending from the optic disk. The FA pattern of
APMPPE characteristically shows early
hypofluorescence and late staining of the lesions;
serpiginous also demonstrates early
hypofluorescence with late hyperfluorescence at
the borders of the lesions. The exact pathophys-
iology of both conditions remains unknown.

APMPPE is usually self-limited with
improvement of visual acuity and no need for
treatment. Serpiginous may have an insidious
onset with some patients noticing vision loss

due to macular involvement resulting in poor
prognosis and higher risk of developing
CNVM. For this reason, treatment of serpigi-
nous should be aggressive and may involve the
use of systemic immunomodulatory therapy.
Finally, a related entity has been described and
the terms “relentless placoid chorioretinitis” and
“ampiginous” have been used for this condi-
tion, which has characteristics of both
APMPPE and serpiginous. The hallmark of this
disorder is the presence of numerous lesions
that are smaller and extend anterior and poste-
rior to the equator.
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19Ankylosing Spondylitis

Mark Dacey

Introduction

Ankylosing spondylitis (AS) is a chronic sys-
temic inflammatory disease of the spine and
sacroiliac joints with potentially debilitating
manifestations. Its etymology stems from two
Greek words: “ankylos”, meaning joint stiffening,
and “spondylo”, meaning vertebra [1]. AS is one
of the seronegative spondyloarthropathies, which
are covered in significant detail in the chapter on
HLA-B27. AS is characterized by spinal inflam-
mation and several potential extra-articular man-
ifestations. The most common extra-articular
manifestation of AS is acute anterior uveitis
(AAU), with a pooled prevalence of 25.8 % of
AS patients in a recent meta-analysis [2], while
AS is also the most common extraocular mani-
festation of anterior uveitis [3].

History

AS has been identified in a wide variety of pri-
mates dating back to the Mesozoic era of the
dinosaurs 200–70 million years ago [4], with
human involvement documented as early as

ancient Egypt through studies of Egyptian
mummies [5]. Galen distinguished spondylitis
from rheumatoid arthritis in the second century
A. D [6]. The modern literature of AS stems from
1559, when Realdo Colombo first described two
skeletons with typical AS manifestations [7].
More extensive clinical descriptions began to
appear in the mid-1800s from von Bechterew
(Russia) [8], Strumpell (Germany) [9] and Marie
(France) [10], with the terms Bechterew’s and
Marie–Strumpell disease evolving from their
classic descriptions of AS.

Epidemiology

Age onset for AS occurs between 15 and 40 years
of age in 90 % of patients [11] with a worldwide
prevalence of AS of approximately 0.9 % [12].
AS accounts for 4–5 % of all cases of chronic low
back pain. AS is most common in Caucasian
patients from Northern European countries and is
least common in patients of Afro-Caribbean
descent, reflecting the associated prevalence of
the HLA-B27 gene in the Caucasian population
[13]. Males are diagnosed with AS three times
more commonly than women; however, many
rheumatologists believe this discrepancy is due to
the disease being more mild in women with typ-
ically less severe spinal changes [14]. The spine
and pelvis are most commonly affected in men,
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with some involvement of the chest wall, hips,
shoulders, and feet. In contrast, women have less
severe involvement of the spine, with more
symptoms in the knees, wrists, ankles, hips, and
pelvis [15]. Patients with ankylosing spondylitis
who have peripheral arthritis also have a higher
prevalence of uveitis [16].

Ankylosing spondylitis is associated with a
number of extra-articular manifestations in
addition to AAU, including psoriasis (10–25 %),
inflammatory bowel disease (5–10 %), and car-
diovascular abnormalities, including conduction
disturbances and aortic insufficiency (1–10 %).
The risk of atherosclerotic events in AS patients
is doubled. Pulmonary complications are rare and
include apical pulmonary fibrosis and rigidity of
the chest wall [17].

Genetics

HLA-B27 is strongly associated with both AS
and acute anterior uveitis 95 % of patients with
AS are HLA-B27 positive, representing the
strongest genetic link with any disease which
has been encountered in the field of rheumatol-
ogy [18]. Patients who are HLA-B27 positive
have a 5–6 % chance of developing ankylosing
spondylitis, while patients who are HLA-B27
positive and have a first-degree relative with AS
have a 10–20 % change of developing the dis-
ease [19]. There is a fivefold to 16-fold increase
in having ankylosing spondylitis if a first-degree
relative has the disease [20]. The observed fre-
quency of the concurrence of AAU and AS was
0.4 % in the HLA-B27 positive population and
0.02 % in the HLA-B27 negative population
[21]. Patients with late onset of disease (after
age 40) tend to be HLA-B27 negative (13 % vs.
5 %) [22].

Recently, several additional genes, including
IL23R and ERAP1, have also been identified as
being associated with ankylosing spondylitis
[23]. These genes may account for some cases of
AS in HLA-B27 negative patients.

Pathophysiology

The pathogenesis of AS is poorly understood.
Immune mediated mechanisms are suggested by
inflammatory histology, raised serum levels of
IgA and acute phase reactants, and the close
relationship between HLA-B27 and AS. No
single agent or event has been identified as the
cause of the disease, but the interrelationship
between AS, reactive arthritis, and inflammatory
bowel disease suggests that enteric bacteria may
play a part [24]. In a similar vein, frequent GI
infections have been identified as a risk factor for
the development of AS, [25] in addition to
classic risk factors of HLA-B27 positivity, fam-
ily history of AS, and male sex. The role of
T-cells, macrophages, and proinflammatory
cytokines (TNF-alpha, et al.) will be discussed in
the treatment section.

The classic pathologic lesion in AS is an
enthesopathy, inflammation at the insertion of the
ligaments and capsules into bones, which lead to
a progressive ossification of the sacroiliac
(SI) joints and the intravertebral discs [26].

Clinical Manifestations

The initial manifestation of AS is most com-
monly dull deep pain in the lower lumbar or
gluteal regions upon awakening. Symptoms tend
to improve with activity and worsen with sub-
sequent inactivity. Bone tenderness may accom-
pany stiffness over time. Arthritis in the hips and
shoulders may occur early in the course of the
disease in 20–25 % of patients, while neck pain
and stiffness are more characteristic of advanced
disease. Findings on physical examination
include loss of spinal mobility, pain upon direct
palpation of the sacroiliac joints, and marked
dorsocervical kyphosis with loss of lumbar lor-
dosis. The classic “bamboo spine” finding is seen
in advanced disease once fusion of the vertebral
body has occurred. Clinical signs can be
wide-ranging, from mild stiffness to a fused
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spine, with any combination of hip involvement
and peripheral arthritis. A pre-spondylitic phase
of 5–10 years has been described, during which
progressive structural damage occurs; an average
delay in diagnosis of 8.9 years in AS patients has
been reported [27].

Diagnosis

The modified New York criteria [28]
(Table 19.1) details the diagnostic criteria for
anklyosing spondylitis and includes both clinical
and radiological criteria. The anterior uveitis
typically associated with AS is recurrent, non-
granulomatous, alternating, and acute.

Imaging

X-ray films of the SI joints are the gold standard
for diagnosis of AS (Fig. 19.1), with radiographic
evidence of sacroiliitis required for diagnosis
based on the modified New York criteria. Fig-
ure 19.2 demonstrates the “bamboo spine” with
fusion of multiple vertebral bodies. However,
plain films can significantly lag behind symptoms
[29] and consequently other imaging modalities
have utilized in recent years [30]. Recent studies
have shown that MRI has the highest sensitivity
and specificity of all imaging techniques for SI
joint inflammation [31], with T1 with gadolinium
or fat-suppressed T2 images being the most
effective in visualization of inflammatory features.

Table 19.1 Modified New York criteria for ankylosing spondylitis

Radiological criterion Clinical criteria

Grade ≥2 bilateral sacroillitis on X-ray
OR
Grade 3 or 4 unilateral sacroillitis on X-ray

Low back stiffness/pain for >3 months which improves
with exercise
Limitation of lumbar spine movement in both frontal and
sagittal planes
Limitation of chest expansion relative to normal values for
sex and age

Diagnosis requires the radiological criterion and at least one clinical criterion

Fig. 19.1 Late stage
sacroiliitis with extensive
sclerosis and early
ankyloses
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Ocular Manifestations

Acute anterior uveitis (AAU) is the most com-
mon ophthalmologic manifestation of AS. Pre-
senting symptoms include pain, redness,
photophobia, and blurred vision. Exam findings
include ciliary flush, conjunctival hyperemia,
nongranulomatous keratic precipitates, anterior
chamber cell/flare, and posterior synechiae.
HLA-B27 AAU is frequently associated with
formation of a hypopyon. The majority of cases
are isolated to the anterior chamber, but posterior
segment involvement has been reported in
17.4 % of patients with HLA-B27 uveitis, most
commonly presenting with vitritis (93.1 %),
papillitis (82.7 %), retinal vasculitis (24.1 %),
and pars plana exudates (6.8 %) [32].

Scleritis is also associated with AS, in 0.34–
0.93 % of patients with AS [33]. Scleritis typi-
cally presents after many years of active AS and
tends to present most frequently as mild–
moderate diffuse anterior scleritis [34].

Treatment

Acute treatment of AAU is typically with a
course of topical corticosteroids and cycloplegic
eyedrops, though more severe cases may require
additional agents. Topical Prednisolone 1 % has
been used for decades with excellent efficacy.
Recently, topical Difluprednate 0.05 % (Durezol)
has been shown to be at least as effective at
@4x/day dosing as topical Prednisolone 1 % at
8x/day dosing [35]. Cycloplegic agents including
Atropine 1 %, Homatropine 5 %, Isopto Hyos-
cine 0.25 %, and Cyclopentolate 1 % are effec-
tive in treating posterior synechiae, reducing pain
and photosensitivity.

Periocular steroid injections of triamcinolone
(40 mg/1 mL), administered either into
sub-Tenon’s space or trans-septal into the
peribulbar space are effective for more severe
flares that fail to respond to topical therapy.
A course of oral Prednisone can be employed for
patients with severe disease, particularly those
with posterior segment involvement.

Various non-pharmacologic therapeutic
options have been attempted in AS, including
exercise, massage, and hydrotherapy, which may
be effective for early disease or as an adjunct to
pharmacologic therapy in those predominantly
with joint manifestations.

NSAIDs have been the first-line therapy for
the treatment of AS since their introduction in the
1950s, with superior outcomes with the use of
COX-2 inhibitors [36]. Superior outcomes have
also been noted with continuous, rather than
intermittent, use of NSAIDs in AS [37]. Simi-
larly, NSAIDs have been shown to be effective in
the treatment of AAU, reducing the average
number of flares from 2.84 to 0.53 per patient
over a 2 year period in a recent study [38].

For patients with chronic or frequently
recurrent AAU, steroid-sparing agents have been
recommended by numerous expert panels [39] as
the standard of care. Methotrexate has shown
excellent efficacy in the treatment of recurrent
uveitis [40] and is often employed as a
steroid-sparing entity in this disease. However,
the results for MTX with AS have been generally
disappointing, with a recent Cochrane review

Fig. 19.2 Lateral lumbar X-ray demonstrating bridging
syndesmophytes and the classic “bamboo spine” appear-
ance in later stages of ankylosing spondylitis
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stating there is not enough evidence to support
any benefit of MTX in the treatment of AS [41].
This report was focused on arthritic manifesta-
tions and joint destruction; ocular manifestations
of ankylosing spondylitis were not assessed by
this review. Sulfasalazine has also been evalu-
ated for the treatment of AS and found to be
ineffective in a recent meta-analysis [42].

Biologic therapies have shown excellent pro-
mise in both the treatment of AS and uveitis.
TNF-alpha is expressed in high amounts at the
site of inflammation in AS [43] and TNF-alpha
inhibitors have shown efficacy in the treatment of
AS. These include Adalimumab (Humira),
Etanercept (Enbrel), Infliximab (Remicade),
Golimumab (Simponi), and Certolizumab Pegol
(Cimzia). All five of these medications have been
approved by the FDA for treatment of ankylosing
spondylitis and are frequently used in patients
whose disease has progressed despite NSAID
therapy.

However, these medications have shown
variable results in the treatment of uveitis. Etan-
ercept, in particular, has been shown to be inef-
fective in the treatment of uveitis [44] and has
been suggested to even induce uveitis in some
patients [45]. Infliximab, conversely, has been
demonstrated to be effective for several forms of
uveitis [46], including a large retrospective review
of patients with birdshot retinochoroidopathy
[47]. Adalimumab received FDA approval in July
2016 for the treatment of noninfectious interme-
diate, posterior and panuveitis, the first biologic to
be approved for uveitis. This was the result of a
multinational phase 3 trial that demonstrated
lower risk of uveitic flares in patients treated with
Adalimumab [48]. Golimumab and Certolizumab
Pegol have more limited data, with a small case
series supporting the use of Golimumab in
JIA-associated uveitis [49].

In patients with both uveitis and arthritis from
ankylosing spondylitis, selection of an appropri-
ate chronic anti-inflammatory therapy can be
effective in ameliorating disease manifestations.
Often this approach requires coordination
between the ophthalmologist and rheumatologist.
Based on available data, NSAIDs and TNF-alpha
inhibitors are drug classes which have excellent

evidence of efficacy and safety for both uveitis
and arthritis associated with AS.
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20Birdshot Retinochoroidopathy

Eduardo Uchiyama

Introduction

Birdshot retinochoroidopathy (BSRC), also
known as Birdshot chorioretinopathy, is a rela-
tively uncommon bilateral, chronic, idiopathic,
inflammatory condition that affects predomi-
nantly the posterior segment of the eye with
involvement of retinal and choroidal structures.
This condition was first reported in 1941 by
Franceschetti and Babel [1] and later described
by Ryan and Maumenee in 1980 who named it
Birdshot retinochoroidopathy [2] and Gass in
1981 who called it vitiliginous chorioretinitis [3].
This condition is characterized by mild anterior
chamber inflammation, vitritis, retinal vasculitis,
and the presence of multiple distinctive,
hypopigmented fundus lesions and it is strongly
associated with human leukocyte antigen
(HLA) A29 [4]. Blurred vision and floaters are
the most common presenting complaints [4].
Loss of vision is caused by chronic cystoid
macular edema (CME) and/or diffuse retinal
dysfunction [5, 6]. The diseases progresses very
slowly and its effects on vision may not be
reflected in Snellen visual acuity until late in the
disease process [4].

Etiology

The etiology and pathogenesis of BSRC remains
unknown to date but the high association with
the HLA-A29 suggests an immune process in
genetically predisposed individuals [7, 8].

The association between BSRC and the
HLA-A29 allele is the strongest link between an
HLA class I antigen and a disease [9]. The
HLA-A29 allele is present in as many as 7 % of
Caucasian individuals but more than 95 % of
reported BSRC patients have been
HLA-A29-positive [4]. Given the high frequency
of the HLA-A29 allele in Caucasians (7 %),
other triggering factors may play a role [10]. The
presence of the HLA-A29 allele alone does not
establish the diagnosis of BSRC [4].

The large majority of patients with BSRC do
not have any family history of uveitis [10].
Familial forms of BSRC are rare and do not
justify systematic examination of relatives of
affected patients [11]. There is one report of
monozygotic twins with BSRC [12].

Epidemiology

BSRC is an uncommon cause of uveitis, repre-
senting about 1.2–2.9 % of patients with poste-
rior uveitis [13, 14]. It affects mostly
middle-aged individual with a mean age of
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presentation of 53 years but there are cases
reported with ages between 15 and 79 years old
[4, 15]. There is a slight female predominance
(54 %) [4], and there does not appear to be any
significant difference in clinical presentation
between genders [16]. The disease is more
common in Caucasians with only few case
reports of more pigmented races being affected
[15, 17].

Clinical Manifestations
and Diagnosis

BSRC may have heterogeneous presentations
which may correspond to different stages or
forms of the disease [10].

Some series have suggested systemic associ-
ations including cardiovascular disease [18],
vitiligo [3], hearing loss [19], etc. There are no
confirmed systemic disorders associated with
BSRC, and the disease usually affects otherwise
healthy individuals [4].

Patients usually present with different com-
plaints including blurred vision, photosensitivity,
photopsias, floaters, and nyctalopia. The symp-
toms are usually bilateral, but they can be
asymmetric.

The classic clinical findings as described by
Ryan and Maumenee in their original report [2]
include: quiet and non painful eyes, minimal to
no anterior chamber inflammation, vitritis with
no snowbanking, retinal vascular leakage
(Fig. 20.2) with CME and disc leakage, and
presence of multiple deep cream-colored lesions
located in the posterior fundus (Fig. 20.1).

A newer criterion for research purposes has
been published and includes supportive findings
such as the presence of HLA-A29 positivity [19].
It also considers keratic precipitates, posterior
synechiae, or the presence of other causes of
multifocal choroiditis as exclusion criteria [20].

HLA-A29 positivity is not required for the
diagnosis of BSRC, but given the high correla-
tion, one should consider revisiting the diagnosis
if the test is negative [21].

Imaging modalities and ancillary tests are
helpful in the diagnosis of BSRC. Fluorescein

angiography (FA) is used to evaluate retinal
vascular leakage and associated CME and disc
leakage. Indocyanine green angiography
(ICG) demonstrates the presence of multiple
hypocyanescent lesions (Fig. 20.3) that are
smaller and do not correspond with the lesions
seen clinically. Ocular coherence tomography
(OCT) testing is useful in the evaluation of CME
and also to assess changes in the outer retinal
layers consistent with damage to the photore-
ceptors due to long-standing disease. Elec-
troretinography (ERG) [6] and Goldmann visual
field testing [22] demonstrate abnormalities in
long-standing disease due to global retinal
dysfunction.

Fig. 20.1 Characteristic multiple deep cream-colored
lesions in a patient with BSRC

Fig. 20.2 Fluorescein angiography demonstrating retinal
vasculitis in a patient with BSRC
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Differential Diagnosis

The clinical features of BSRC are very distinct as
the disease involves both the retina and choroid.
These findings can be subtle early in the disease
and the diagnosis more difficult to establish.
Conditions that can be considered in the differ-
ential diagnosis of BSRC are sarcoidosis [23],
syphilis, tuberculosis, intraocular lymphoma
[24], multifocal choroiditis, and other “white dot
syndromes” [25]. Demographics, systemic
symptoms, ancillary testing, blood work, and
sometimes surgery (i.e., diagnostic vitrectomy),
are useful in differentiating these conditions from
BSRC.

Treatment

Multiple different treatment approaches have
been utilized in the management of BSRC but
there is no consensus regarding the ideal treat-
ment. Many patients can develop a chronic
course leading to vision loss if effective treatment
is not started. A small fraction of patients may
develop a self-limiting disease but this is
uncommon.

Historically, treatment was reserved for
patients that developed macular edema but this
approach does not take into account loss of
vision due to global retinal dysfunction [5].

BSRC responds well to systemic or
periocular/intravitreal steroids but in most cases,
the disease progresses after steroid taper or dis-
continuation. Steroids are used acutely and dur-
ing exacerbations but are usually not enough to
maintain control of the disease. It has been
reported that more than 50 % of patients treated
with steroid monotherapy may experience dete-
rioration in visual acuity over time [26].

A uveitis expert panel published guidelines
for the use and monitoring of immunosuppres-
sive drugs in ocular inflammatory diseases in
2000. They suggested that patients with BSRC
and other posterior uveitides may benefit from
the use of immunosuppressive drugs as they
appear to have a poor long-term outcome from
steroid therapy alone [27].

Different immunomodulatory therapy
(IMT) agents have been reported to control the
progression of this disease including antimetabo-
lites, cyclosporine [26], TNF alpha blockers [28],
intravenous immunoglobulin [29], etc.

Ideally, the management of a patient with
noninfectious uveitis should be based on a step-up
or stepladder approach, consisting of intensifica-
tion of treatment guided by disease severity [30].
One strategy when dealing with BSRC is to start
systemic or periocular/intravitreal steroids acutely
and discuss the likely need for further therapy.
If IMT is initiated, antimetabolites such as
mycophenolate or methotrexate are good first line
agents [31]. If the disease continues to be active
and/or steroids are unable to be tapered, cyclos-
porine can be added as adjuvant therapy [32]. In
patients with persistent inflammation despite the
use of these drugs, the transition to a TNF alpha
inhibitor [28] or the use of an intravitreal steroid
implant such as the fluocinolone acetonide
intravitreal implant should be considered [33].

Monitoring of Disease Activity

Multiple imaging modalities and ancillary tests
are utilized to follow course and response to
treatment of patients with BSRC. FA is used to
follow resolution of vascular and disc leakage
and CME. ICG can demonstrate involution of

Fig. 20.3 ICG angiography in a BSRC patient demon-
strating hypocyanescent lesions
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choroidal lesions. OCT is useful to evaluate
macular changes such as CME or the developing
of subretinal fluid associated with choroidal
neovascularization. Progressive global retinal
dysfunction can be measured by electroretinog-
raphy (ERG) [6] or by Goldmann visual field
testing [22]. Goldmann testing is preferred over
Humphreys automated perimetry as it test a
broader field and is likely more sensitive to ear-
lier peripheral retinal changes [22].

Annual ERGs can help monitor stability or
progression in patient with BSRC [6]. ERG in
association with other ancillary testings is a
useful tool to establish efficacy of treatment [6].

Prognosis

This disease is often characterized by multiple
relapses or chronically active, smoldering
inflammation resulting in loss of useful vision in
one or both eyes in 40 % of patients [2]. BSRC is
a slowly progressive disease with profound
dysfunction of vision that may not be reflected in
Snellen visual acuity [4]. Loss of visual field
defects is due to global retinal dysfunction and
loss of central vision is due to CME, or less
common CNV.

Conclusion

BSRC is an uncommon, chronic ocular inflam-
matory condition involving the posterior segment
of the eye linked to the presence of the HLA-A29
antigen which is found in 95 % of patients with
the disease. Regional and systemic corticos-
teroids are an effective initial treatment modality,
but most patients will require therapy with sys-
temic immunomodulatory therapy to control the
disease and prevent loss of vision.

References

1. Franceschetti A, Babel J. La choriorétinite en taches
de bougie, manifestation de la maladie de
Besnier-Boeck. Ophthalmologica. 1949;118:701–10.

2. Ryan SJ, Maumenee AE. Birdshot retinochoroidopa-
thy. Am J Ophthalmol. 1980;89:31–45.

3. Gass JD. Vitiliginous chorioretinitis. Arch Ophthal-
mol. 1981;99:1778–87.

4. Shah KH, Levinson RD, Yu F, Goldhardt R, Gor-
don LK, Gonzales CR, Heckenlively JR, Kappel PJ,
Holland GN. Birdshot chorioretinopathy. Surv Oph-
thalmol. 2005;50:519–41.

5. Rothova A, Berendschot TT, Probst K, van Kooij B,
Baarsma GS. Birdshot chorioretinopathy: long-term
manifestations and visual prognosis. Ophthalmology.
2004;111:954–9.

6. Sobrin L, Lam BL, Liu M, Feuer WJ, Davis JL.
Electroretinographic monitoring in birdshot chori-
oretinopathy. Am J Ophthalmol. 2005;140:52–64.

7. Vitale AT. Birdshot Retinochoridopathy. In:
Foster CS, Vitale AT, editors. Diagnosis and treat-
ment of uveitis. 2nd ed. New Delhi: Jaypee Brothers
Medical Publishers; 2013. p. 982–1004.

8. Wee R, Papaliodis G. Genetics of birdshot chori-
oretinopathy. Semin Ophthalmol. 2008;23:53–7.

9. Nussenblatt RB, Mittal KK, Ryan S, Green WR,
Maumenee AE. Birdshot retinochoroidopathy asso-
ciated with HLA-A29 antigen and immune respon-
siveness to retinal S-antigen. Am J Ophthalmol.
1982;94:147–58.

10. Monnet D, Brézin AP. Birdshot chorioretinopathy.
Curr Opin Ophthalmol. 2006;17:545–50.

11. Trinh L, Bodaghi B, Fardeau C, Monin C,
Labetoulle M, Soubrane G, Lehoang P. Clinical
features, treatment methods, and evolution of bird-
shot chorioretinopathy in 5 different families. Am J
Ophthalmol. 2009;147:1042–7.

12. Fich M, Rosenberg T. Birdshot retinochoroidopathy
in monozygotic twins. Acta Ophthalmol (Copenh).
1992;70:693–97.

13. Henderly DE, Genstler AJ, Smith RE, Rao NA.
Changing patterns of uveitis. Am J Ophthalmol.
1987;103:131–6.

14. Rodriguez A, Calonge M, Pedroza-Seres M,
Akova YA, Messmer EM, D’Amico DJ, Foster CS.
Referral patterns of uveitis in a tertiary eye care
center. Arch Ophthalmol. 1996;114:593–9.

15. Gasch AT, Smith JA, Whitcup SM. Birdshot
retinochoroidopathy. Br J Ophthalmol. 1999;83:241–9.

16. Faia LJ. Gender differences in Birdshot Chori-
oretinopathy and the white dot syndromes: do they
exist? J Ophthalmol. 2014;2014:146768.

17. Barondes MJ, Fastenberg DM, Schwartz PL,
Rosen DA. Peripheral retinal neovascularization in
birdshot retinochoroidopathy. Ann Ophthalmol.
1989;21:306–8.

18. Priem HA, Oosterhuis JA. Birdshot chorioretinopa-
thy: clinical characteristics and evolution. Br J Oph-
thalmol. 1988;72:646–59.

19. Heaton JM, Mill RP. Sensorineural hearing loss
associated with birdshot retinochoroidopathy. Arch
Otolaryngol Head Neck Surg. 1993;119:680–1.

20. Levinson RD, Brezin A, Rothova A, Accorinti M,
Holland GN. Research criteria for the diagnosis of

146 E. Uchiyama



birdshot chorioretinopathy: results of an international
consensus conference. Am J Ophthalmol.
2006;141:185–7.

21. Jones N. Birdshot retinochoroidopathy. In: Jones N,
editor. Uveitis. 2nd ed. London: JP Medical Ltd;
2013. p. 325–6.

22. Thorne JE, Jabs DA, Kedhar SR, Peters GB,
Dunn JP. Loss of visual field among patients with
birdshot chorioretinopathy. Am J Ophthalmol.
2008;145:23–8.

23. Vrabec TR, Augsburger JJ, Fischer DH, Belmont JB,
Tashayyod D, Israel HL. Taches de bougie. Oph-
thalmology. 1995;102:1712–21.

24. Miserocchi E, Modorati G, De Benedetto U,
Colucci A, Bandello F. Birdshot retinochoroidopathy
masquerading as intraocular lymphoma. Ocul Immu-
nol Inflamm. 2012;20:306–8.

25. Opremcak EM. Uveitis: a clinical manual for ocular
inflammation. New York: Springer; 1995.

26. Vitale AT, Rodriguez A, Foster CS. Low-dose
cyclosporine therapy in the treatment of birdshot
retinochoroidopathy. Ophthalmology.
1994;101:822–31.

27. Jabs DA, Rosenbaum JT, Foster CS, Holland GN,
Jaffe GJ, Louie JS, Nussenblatt RB, Stiehm ER,
Tessler H, Van Gelder RN, Whitcup SM, Yocum D.
Guidelines for the use of immunosuppressive drugs
in patients with ocular inflammatory disorders:
recommendations of an expert panel. Am J Ophthal-
mol. 2000;130:492–513.

28. Artornsombudh P, Gevorgyan O, Payal A, Sid-
dique SS, Foster CS. Infliximab treatment of patients
with birdshot retinochoroidopathy. Ophthalmology.
2013;120:588–92.

29. LeHoang P, Cassoux N, George F, Kullmann N,
Kazatchkine MD. Intravenous immunoglobulin
(IVIg) for the treatment of birdshot retinochoroidopa-
thy. Ocul Immunol Inflamm. 2000;8:49–57.

30. Uchiyama E, Papaliodis GN, Lobo AM, Sobrin L.
Side-effects of anti-inflammatory therapy in uveitis.
Semin Ophthalmol. 2014;29:456-67.

31. Becker MD, Wertheim MS, Smith JR, Rosen-
baum JT. Long-term follow-up of patients with
birdshot retinochoroidopathy treated with systemic
immunosuppression. Ocul Immunol Inflamm.
2005;13:289–93.

32. Cervantes-Castañeda RA, Gonzalez-Gonzalez LA,
Cordero-Coma M, Yilmaz T, Foster CS. Combined
therapy of cyclosporine A and mycophenolate
mofetil for the treatment of birdshot
retinochoroidopathy: a 12-month follow-up. Br J
Ophthalmol. 2013;97:637–43.

33. Rush RB, Goldstein DA, Callanan DG, Meghpara B,
Feuer WJ, Davis JL. Outcomes of birdshot chori-
oretinopathy treated with an intravitreal
sustained-release fluocinolone acetonide-containing
device. Am J Ophthalmol. 2011;151:630–6.

20 Birdshot Retinochoroidopathy 147



21Cogan Syndrome

Victoria Chang

Introduction

Cogan syndrome (CS) is a rare systemic inflam-
matory disease that is characterized by
Ménière-like vestibuloauditory symptoms (tinni-
tus, vertigo, and hearing loss) and acute ocular
inflammation [1, 2].

Historical Perspective

A case of non-syphilitic interstitial keratitis
(IK) associated with dizziness and hearing loss
was first described in 1934 by Mogan and
Baumgartner [3]. However, the syndrome went
unrecognized for over a decade until it was
characterized in a case series published by Cogan
[1]. The definition of Cogan syndrome (CS) was
further expanded in 1980 by Haynes et al. to
include “typical” and “atypical” forms of the
disease [2].

Due to its obscurity, most reports of CS have
consisted of individual case reports and several
case series. However, advances in modern med-
icine have led to a deeper understanding of the

underlying pathogenesis resulting in innovative
treatments for this potentially devastating
disease.

Epidemiology

Due to its variable presentation, rarity, and clin-
ical overlap with other autoimmune disorders,
CS is commonly misdiagnosed. Thus, the true
prevalence of CS is likely under-represented in
the literature. CS predominantly affects young- to
middle-aged Caucasian adults in the second
through fourth decades of life [4–8]. Though
uncommon in young children, the age of disease
onset reportedly spans from 2.5 to 60 years [9–
11]. 80 % of patients present between the ages of
14 and 47 years [7]. Although there is no gender
predilection in adults, males are found to be
twice as likely to be affected than females in the
pediatric population [12]. CS is thought to be
nonhereditary [13].

Pathogenesis

The etiology of CS is thought to be secondary to an
autoimmune process. The existence of an infec-
tious precipitant (viral, bacterial, or even fungal)
causing an immune hypersensitivity reaction in
the pathogenesis of CS has been postulated.
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Infectious

Evidence for a single causative organism in the
pathogenesis of CS, such as consistent serologi-
cal detection or clinical improvement after
treatment with antimicrobials alone, has not been
found. However, 23–69 % of CS patients report
symptoms of a preceding upper respiratory
infection (URI), typically with sinusitis or otitis
media [2, 5, 7, 12, 14–16].

An increased incidence of chlamydia infec-
tions associated with CS has been reported in the
literature. However, the vast majority of those
infected with chlamydia do not go on to develop
immune- mediated eye, ear, or vascular damage
[5]. Chlamydia is associated with cardiovascular
injury, as it has been recovered from
atherosclerotic plaques [13]. Chlamydia is also a
known cause of myocarditis, endocarditis, and
valvular heart disease [13, 17]. Chlamydophila
psittaci and Chlamydophila pneumonia have
both been isolated from the sera of CS patients
[13, 14, 17, 18]. Chlamydia trachomatis has been
implicated in a number of chronic human infec-
tions, including those related to the eye and ear.
In Haynes’ study, 9 out of 13 patients had pos-
itive anti-chlamydia IgG titers, but only four had
positive IgM titers to C. trachomatis [2]. Despite
these findings, attempts to isolate chlamydia
directly from ocular biopsy specimens have not
been successful [7, 19]. Other bacteria that have
been associated with CS include borrelia, tuber-
culosis, and yersinia [12, 13, 18, 20].

Viruses that have been associated with CS
include herpes, reovirus, mumps, measles,
rubella, influenza A and B, parainfluenza, polio-
virus, parvovirus, coxackievirus, and respiratory
syncytial virus [2, 7, 18]. It is believed that a viral
trigger may initiate an autoimmune hypersensi-
tivity reaction via antigenic mimicry, the expo-
sure of hidden epitopes, or the release of the
cytokine cascade [2, 18]. Previous attempts to
isolate viruses in CS patients have not yielded
positive results [7]. However, Lunardi et al. found
homology between density enhanced protein

tyrosine phosphatase-1 (DEP-1/CD148), a trans-
membrane protein located on the endothelial cells
and sensorineural epithelium of the inner ear, and
reovirus III major core protein λ1, which lends
credence to the hypothesis of a viral precipitant in
the pathogenesis of the disease [21].

Autoimmune

CS is thought to be an autoimmune process due to
clinical improvement after steroid and other
immunosuppressant treatments; its association
with other autoimmune disorders; and the detec-
tion of antibodies against the cornea and inner ear
tissues in the sera of patients [4, 12, 18, 22]. Other
rheumatologic diseases that have been found in
association with CS include inflammatory bowel
disease (IBD), rheumatoid arthritis (RA), idio-
pathic juvenile arthritis (IJA), thrombocytopenic
purpura, HLA-B27 positive spondy-
loarthropathies, sarcoidosis, Grave’s disease, and
polyarteritis nodosum (PAN) [4, 12, 18, 22].
Detection of antiphospholipid antibodies (APA),
antineutrophil cytoplasmic antibodies (ANCA),
and antigens of the human leukocyte antigen
system (HLA) A9, Bw17, Bw35, Cw4 have been
reported in the literature [12, 15]. Perhaps the
strongest evidence for an underlying autoimmune
process came from Lunardi and colleagues’
breakthrough paper published in 2002: Purified
IgG from the sera of eight CS patients was
exposed to a random peptide library [21]. All the
sera sampled recognized an autoantigen, coined
the “Cogan peptide,” which was found to be
analogous to DEP-1/CD148, reovirus III major
core protein λ1, laminin, SSA/Ro, and connexin
26 (an inner ear gap junction protein responsible
for electrolyte balance, and has been implicated in
the pathogenesis of congenital deafness) [21]. To
confirm that DEP-1/CD148 was indeed the
Cogan peptide, Balb/c mice were injected with
DEP-1/CD148, and subsequently developed
CS-like symptoms including hearing loss, IK, and
systemic vasculitis [21].
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Other Associated Factors

In addition to preceding infections, retrospective
reviews have found increased incidence of
malignancy (B-cell lymphoma, gastric mucosa
associated lymphoid tissue lymphoma, mela-
noma, ovarian cancer), vaccinations, pregnancy,
and coexisting inflammatory disorders in asso-
ciation with CS [2, 7, 8, 23, 24]. However, the
significance of these findings is unclear. Inter-
estingly, Gluth and colleagues found CS patients
were twice as likely to be smokers [8]. The
association between smoking and CS is only
speculative, and a clear link has not yet been
established.

In addition, there have been reports of CS
exacerbations during pregnancy and the post-
partum period, suggesting a possible association
with hormonal changes [24]. In one series, 10 %
of typical CS and 5 % of atypical CS patients
were found to be pregnant [2]. Thus, basic lab
work, an ophthalmic exam, hearing and
vestibular evaluation, and close follow-up are
indicated in both the pre- and postpartum periods
and during pregnancy in CS patients [24, 25].
Treatment with low-dose steroids can usually be
safely administered in pregnant women [24].

Diagnosis

CS is commonly misdiagnosed due to its variable
presentation, nonspecific constitutional symp-
toms, staggered appearance of clinical manifes-
tations, and lack of diagnostic laboratory or
radiological testing [26]. CS can also mimic
other systemic inflammatory diseases. Only 5 %
of patients initially present with the classic clin-
ical triad of IK, sensorineural hearing loss
(SNHL), and vestibular dysfunction [27]. 85 %
of patients, however, will develop all three
manifestations within 2 years [27]. In one series,
the average delay between initial presentation
and diagnosis was 10 months for typical CS, and
34.6 months for atypical CS [22].

The diagnosis of CS is mainly clinical and
based on ocular and vestibuloauditory symp-
toms. Since it is considered a diagnosis of

exclusion, one must retain a high degree of
clinical suspicion to correctly identify CS
patients.

It is important to note that the separation of
typical and atypical CS is a clinical distinction
and not based on differing underlying patho-
physiology [2]. Furthermore, the classification of
CS into subsets can be a challenge. There is often
a staggered development of symptoms, which
may blur boundaries between what is considered
“typical” or “atypical” CS [8]. Some have even
suggested such categorization has become out-
dated despite being widely used in the literature
today [19].

Diagnostic Criteria

Typical CS
The definition of “typical CS” encompasses the
original criteria set forth by D.G. Cogan in 1945.
It is defined by typical Ménière’s-like vestibu-
loauditory dysfunction (vertigo, tinnitus, hearing
loss) and non-syphilitic interstitial keratitis [1, 2]
(see Fig. 21.1). The ocular and vestibuloauditory
symptoms must occur within 2 years of each
other [2]. The presentation of both symptoms
typically occurs concomitantly within 1–6
months [23, 28]. Other ocular findings that may
be present include iritis and subconjunctival
hemorrhage [2]. Approximately 70–80 % of CS
patients present as “typical” [8, 10].

Fig. 21.1 Slit lamp photograph of patient with Cogan’s
syndrome demonstrating interstitial keratitis
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Atypical CS
“Atypical CS” refers to the presence of ocular
inflammation such as scleritis, episcleritis, vitri-
tis, retinitis, choroiditis; acute angle closure
glaucoma; orbital pseudotumor; retinal artery or
vein occlusion; retinal hemorrhages; papille-
dema, exophthalmos; oculomotor palsy; ptosis;
endophthalmitis; and/or tendonitis in addition to
vestibuloauditory symptoms [2, 4, 10, 22, 29,
30]. “Atypical” CS may also refer to patients
who present with the typical vestibuloauditory
symptoms but without IK; non “Ménière-like”
(ataxia, oscillopsia) vestibuloauditory symptoms;
or, ocular and otolaryngologic symptoms that
occur more than 2 years apart [2]. In one review,
the average delay between eye and ear symptoms
in atypical CS was 27.1 months [22].

These labels have clinical relevance since
atypical CS has been associated with an
increased incidence of vasculitis and coexisting
inflammatory disorders [2, 8, 22]. According to
Haynes et al., aortic insufficiency is more com-
mon in typical CS, and systemic vasculitis is
more common in atypical CS [2, 31]. Thus,
typical CS should not be thought to be only
isolated to eye and ear symptoms [31].

Clinical Presentation

Adults

Patients typically manifest with either ocular or
vestibuloauditory involvement on initial presen-
tation. In adults, 25–50 % of CS patients present
with ocular manifestations, 32–36 % with
vestibuloauditory symptoms, and 5 % with both
organ involvement [7, 8, 32, 33].

Disease Course
After the acute onset of symptoms, the course of
CS tends to fluctuate during the first 2 years until
a chronic “burnt out” phase is reached [22, 34].
However, clinical manifestations may be rapidly
progressive. The first episode can last from
weeks to months, and subsequent exacerbations

may be triggered by infection, hormonal chan-
ges, or even LASIK surgery [22, 24, 26, 30]. In
one review, 13 % of patients had single relapses,
62 % had more than one relapse, and only 22 %
had no documented relapses [8]. Two patients in
the same series had persistently active symptoms
without remission [8].

Eye Findings
Patients often present with generalized bilateral
eye discomfort, redness, photophobia, tearing,
and blurred vision. In the majority of cases, these
complaints are secondary to IK, but may also be
attributable, in part, to conjunctivitis, episcleritis,
scleritis, iridocyclitis, choroiditis, and/or retinitis.
In one study, the most common ocular findings
were IK (100 %), episcleritis and scleritis
(23 %), iritis (23 %), and conjunctivitis (15 %)
[2]. 23 % of patients have more than one site of
inflammation [8]. Other ocular complaints
include oscillopsia, diplopia, and amaurosis
fugax [7, 12, 35].

IK is classically described as bilateral
peripheral granular infiltration of the anterior- to
mid-corneal stroma that may be followed by
neovascularization and permanent stromal haze
[1, 22]. The IK associated with CS typically
presents suddenly, fluctuates daily, and is patchy
in distribution [30]. The severity of keratopathy
tends to be related to the degree of corneal neo-
vascularization [36]. There have been rare case
reports documenting severe lipid keratopathy as
a consequence of chronic inflammation in CS,
necessitating corneal transplantation [37].

As previously described, the ocular inflam-
mation in atypical CS may affect the anterior and
posterior segments of the eye, and the sur-
rounding extraocular and periorbital tissues. Of
note, cases of bilateral close angle glaucoma
have been described, with an incidence of 5 % in
one series [8]. Other causes of significant visual
sequelae include corneal ulceration, retinal vas-
culitis, synechie, central retinal artery occlusion
(CRAO), central retinal vein occlusion (CRVO),
posterior scleritis, choroidal detachments, catar-
acts, cystoid macular edema, papillitis, and reti-
nal hemangiomas [7, 12, 35, 38–40].
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Ear Findings
The majority of CS patients will develop
vestibuloauditory symptoms at some point dur-
ing their clinical course, and SNHL is the most
common otolaryngologic complaint [8, 10].
The SNHL in CS is typically bilateral (although
it may start unilaterally), and can be strikingly
asymmetric in presentation. Characteristically,
there is decreased perception of the highest and
lowest frequencies [18]. Bilateral auricular
chondritis and ear pain have also been reported in
association with CS [10, 23, 41].

Approximately 50 % of patients suffering
from CS will develop permanent and bilateral
SNHL within 3 months of presentation [4, 7, 42].
Furthermore, episodes of hearing loss may recur
up to 13 years after the initial onset despite
chronic immunosuppressive therapy [4, 43]. For
these reasons, it is imperative that systemic
immunosuppression be started as early as possi-
ble to minimize the risk of this devastating
consequence.

Vestibular complaints included vertigo
(90 %), tinnitus (80 %), ataxia (53 %), and
oscillopsia (25 %) [8]. Other commonly reported
symptoms include nausea, vomiting, and nys-
tagmus. It is common for vestibular symptoms to
precede SNHL in CS [12].

Systemic Manifestations
Approximately 50–72 % of CS patients experi-
ence systemic manifestations; and, 12–33 % of
patients develop vasculitis [8, 10, 39, 44–46].
Vascular inflammation can lead to end-organ
ischemia, and may result in a number of neuro-
logical, musculoskeletal, gastrointestinal, and
even mucocutaneous complications [46]. The
overlap of CS with other inflammatory condi-
tions suggests CS may encompass a wider phe-
notype than previously thought [47]. For
instance, there have been reports of chondritis,
sinusitis, auricular perichondritis, and ANCA
glomerulonephritis in association with CS, sug-
gesting possible clinical overlap with Wegener’s
granulomatosis, relapsing polychondritis, and
tubulointerstitial nephritis and uveitis syndrome

(TINU) [14, 22, 47]. The most devastating clin-
ical complications of CS include deafness,
blindness (permanent visual loss less than
20/200), aortic insufficiency, vasculitis, and even
death [7].

Grasland et al. [22] divided the systemic
manifestations of CS into nine distinct categories
as follows:

(1) In CS, approximately, 50 % of patients
complain of vague constitutional symptoms
including headaches, fever, fatigue, and
weight loss, which are suggestive of an
underlying active vasculitis [4, 7, 8].

(2) One-third of patients complain of muscu-
loskeletal symptoms including arthritis,
arthralgias, and myalgias [7].

(3) Cardiovascular symptoms: 10–17 % of CS
sufferers develop cardiac complications [7,
22, 48]. It typically takes about 7 months
(3 weeks to 8 years) before the development
of vasculitis after disease onset [7]. Vas-
culitis associated with CS can affect the
aorta, coronary arteries, mesenteric arteries,
femoral vessels, and the renal vasculature
[21, 48]. Consequently, CS may result in
aortitis, symptomatic extremity claudication,
mesenteric arteritis, or renal artery stenosis
[18, 20, 49]. Other significant cardiac find-
ings that have been reported include peri-
carditis, left ventricular hypertrophy,
myocardial infarction, myocarditis, and
arrhythmia [12, 22].
Aortitis resulting in aortic valve or mitral
valve insufficiency, aortic aneurysms,
first-degree atrioventricular (AV) block, and
aortic dilatation is a significant cause of
morbidity and mortality in CS patient [12,
50]. Signs of aortitis include lack of radial
pulse, aortic regurgitation, and congestive
heart failure (CHF) [4]. In one series,
aortitis was reported in 10–12 % of cases
[2, 8]. Risks associated with increased risk
of aortic rupture include rapidly enlarging
aneurysm, symptomatic aortitis, and the use
of steroids prior to vascular grafting [20].
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40 % of those with cardiac involvement
will have coronary artery involvement
either by coronary ostia occlusion or vas-
culitis [28]. Approximately 15 % of AR
patients will require surgical valvular repair
[5].

(4) Approximately 13–33 % of CS patients
experience gastrointestinal signs and symp-
toms including abdominal pain due to
mesenteric ischemia, hepatosplenomegaly,
diarrhea, hepatitis, esophagitis, melena, liver
steatosis, and intestinal perforation [2, 7, 22,
42, 51].

(5) Up to 29 % of patients with CS develop
neurological symptoms such as peripheral
neuropathy, cerebellar involvement, sei-
zures, cranial nerve palsies (temporary facial
palsy), trigeminal neuralgia, cerebral vas-
culitis, aseptic meningitis, hemiparesis,
myelopathies, cerebral aneurysm,
encephalitis, cavernous sinus thrombosis,
cerebral vascular accident (CVA), and
transient ischemic attacks (TIA) [2, 7, 8, 21,
22, 43, 52]. Psychosis has rarely been
reported in association with CS [8]. Sec-
ondary hypothyroidism has been detected in
a patient with CS, with reversal of pituitary
swelling and improved thyroid hormone
levels after treatment with immunosuppres-
sion [53].

(6) 10 % of CS patients have skin and mucous
membrane manifestations, which encompass
rashes, purpura, vitiligo, oral and genital
ulcers, nodules, and pyoderma gangrenosum
(PG) [4, 7, 22, 54, 55].

(7) Urogenital symptoms include orchitis and
testicular pain due to testicular artery
vasculitis.

(8) Renal manifestations such as ANCA-positive
glomerulonephritis and renal failure with
associated flank pain, proteinuria, abnormal
renal function testing, and systemic hyper-
tension have been reported [7, 13, 15, 44, 56].

(9) Lymphadenopathy [21, 22].

Pediatric

In pediatric CS, ocular and vestibuloauditory
symptoms are the predominant presenting
symptoms [12]. In one series, two-thirds of
patients had evidence of IK [12]. Compared to
adults, IK in children may be more diffuse, and
likely to involve the central cornea [36, 57]. For
these reasons, pediatric CS may result in devas-
tating visual consequences, such as amblyopia.

The largest series of pediatric CS reported
included 23 childrenwith amean age of 11.4 years:
47.8 % experienced constitutional symptoms
(fever, weight loss, arthralgias, myalgias, and
headaches); 91.3 % had ocular symptoms (inter-
stitial keratitis, episcleritis/conjunctivitis, uveitis);
39.1 % had vestibular symptoms (vertigo,
nausea/vomiting, dizziness), 65.2 % had auditory
involvement (SNHL, tinnitus, and deafness),
17.3 % experienced cardiac valve complications,
and 13 % had skin manifestations [12]. The
majority of patients (69.6 %) experienced perma-
nent complications from the disease including
SNHL, vestibular dysfunction, ocular sequelae, and
cardiac valve damage [12].

Pathology

CS is a primary vasculitis (involving both veins
and arteries), which is characterized by inflam-
mation of endothelial cells causing vessel occlu-
sion, tissue ischemia and necrosis, which can
ultimately lead to end organ damage [51].
Pathologically, CS vasculitis can involve large
(similar to Takayasu’s arteritis), medium, (similar
to polyarteritis nodosa), and small arteries [20].

Eye

The first description of corneal histopathology in
CS was published in 1961 [58]. Thickening of
the corneal epithelium; neovascularization,

154 V. Chang



lymphocytic and plasma cells infiltration; crys-
talline lipids, and hyalinization of the optic nerve
have been described in CS patients [2, 4, 7, 15,
26]. A conjunctiva biopsy from a suspected case
of IK revealed plasma cell and monocyte infil-
tration [2].

Ear

SNHL is attributable to lymphocytic and plasma
cell infiltration resulting in degeneration and
atrophy of cells in the semicircular canals, spiral
ligament of the cochlea, organ of Corti, utricle,
saccule, and proximal portion of the eight cranial
nerve [7, 12, 18, 21, 59]. Endolymphatic hydrops
of the temporal bone and osteogensis of the
round window membrane secondary to chronic
inflammation have also been detected on histo-
logical exam [7, 41, 60]. The role of vasculitis in
hearing loss is debatable. Pathological samples
have not shown evidence of vasculitis, but rather
chronic inflammatory changes [18].

Cardiovascular and Other Vessels

Grossly, dilatation of the aorta and narrowing of
the coronary ostia near the aortic valve have been
found on autopsies [33, 39]. Fibrinoid necrosis,
degradation of the elastic lamellae, and
fibromyxoid changes of the aorta can result in
deformation and aneurysms of the aorta and
aortic valve leaflets [7, 39, 61]. Thickening and
inflammatory cell infiltration of the pericardium,
myocardium, and endocardium have been
described, with resultant fibrosis and infarction
of the involved tissues [2, 7].

Inflammation of the vessels of the kidneys,
dura, brain, mesentery, bowel, skin, and muscles
resulting have also been reported [7, 39, 43].

Other Organs

Skin biopsies from CS patients have shown
vasculitis, leukocytic evasion, ulceration, and
fibrosis [7, 8, 22]. Lymph node biopsies have

shown granulomatous inflammation with non-
specific inflammatory hyperplasia [7]. Pathologic
findings of abdominal organs in CS patients have
included hepatic granulomas, bile duct prolifer-
ation, glomerulonephritis, renal cortical infarc-
tion, caseating necrosis of the spleen, and
inflammation of the lamina propria and submu-
cosa of the bowel [7]. In the brain, hemosiderin
deposit in the subarachnoid, cerebral petechiae
and edema, and gliosis of the occipital lobe have
been reported [7].

Differential Diagnosis

Infectious

The corneal manifestations of congenital syphilis
tend to be significantly more severe than CS [19].
Congenital syphilis can cause bilateral, progres-
sive IK, with significant posterior corneal scar-
ring, edema, and neovascularization in the
presence of other luetic stigmata (skin, dental,
skeletal) [1, 30]. Hearing loss may also be
associated, but vestibular function is typically not
affected, unlike CS [1, 19, 30].

Other infectious etiologies that may present
with similar symptoms as CS include tuberculo-
sis, chlamydia, Borrelia burgdorferi, and certain
viruses. Tuberculosis rarely causes IK; however,
when it occurs, there is usually minimal corneal
infiltration with mild neovascularization [1].
Associated hearing loss can result from treatment
with streptomycin [2, 30]. The chlamydia spe-
cies, in particular, have been investigated for its
possible role in the pathogenesis of CS. It is a
known infectious cause of ocular, otolaryngo-
logic, and cardiovascular complications in
humans [2, 13]. Lyme disease, caused by the
spirochete Borrelia burgdoreferi, can cause skin
changes (erythema migrans, borrelia lymphocy-
toma, achrodermatitis chronica atrophicans),
carditis (resulting in conduction abnormalities),
neurological symptoms (aseptic meningitis and
peripheral nerve palsies), arthritis, and, rarely,
ocular manifestations (conjunctivitis, episcleritis,
keratitis, endophthalmitis) that may mimic CS
[62]. HSV/VZV can cause hearing loss due to
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involvement of CN VIII, as it can become
strangulated in the auditory canal due to mass
effect from swelling [30]. Herpetic viruses can
also cause corneal lesions, but they are usually
dendritic in appearance. Mumps and rubella may
affect the ear and can rarely cause IK [7]. Viral
labyrinthitis is a common cause of unilateral
inner ear dysfunction, associated with vertigo,
nausea, and vomiting [63].

Inflammatory

Inflammatory causes of both vestibuloauditory
and ocular symptoms include PAN, granulo-
matosis with polyangiitis (GPA, formerly known
as Wegener granulomatosis), temporal arteritis,
Bechet’s disease, Grave’s disease, lupus, and
relapsing polychondritis [7, 18]. Relapsing
polychondritis is a systemic inflammatory disor-
der affecting cartilaginous tissues of the body,
which may result in auricular collapse, ear pain,
otitis media, SNHL, and vestibular dysfunction
[64]. Associated ocular manifestations of
relapsing polychondritis include episcleritis,
scleritis, corneal infiltrates, peripheral ulcerative
keratitis, iridocyclitis, and rarely, posterior seg-
ment involvement [65]. Takayasu’s arteritis, like
CS, affects large vessels [13]. Underlying gran-
ulomatous inflammation of the aorta in Takaya-
su’s arteritis may lead to nonspecific
constitutional symptoms, claudication of the
extremities, aorta aneurysms, coronary artery
ischemia, and renal artery stenosis [66]. How-
ever, unlike CS, Takaysu’s arteritis rarely affects
the eyes and ears [13]. Sarcoidosis characteristi-
cally affects the lungs, heart, skin, eye, and
lymph nodes, but seldomly results in vestibu-
loauditory symptoms [26].

Vogt– Koyanagi–Harada (VLH) disease is a
systemic process that targets melanin-containing
tissue that can result in meningitis, decreased
vision, and hearing loss [31]. However, the
ocular inflammatory manifestations (iritis,
choroiditis, and retinal detachments) in VKH
tend to be much more severe compared to CS
[19]. VKH patients also present with poliosis and
vitiligo, which is not typical of CS [67].

Drugs/Toxins

Aminoglycosides, antimalarials (quinine),
diuretics, salicylates, heavy metals can all cause
hearing loss [7, 26]. Streptomycin can cause
Ménière-like vestibular symptoms.
3-methyl-1-pentyn-3-yl-acid phthalate (Whip-
cide) is used for whip worm treatment, and can
induce CS-like symptoms such as IK and hearing
loss [2, 19]. Symptoms tend to wane after drug
discontinuation [19].

Other

Symptoms of Meniere’s disease include vertigo,
hearing loss, tinnitus, and aural fullness [8, 10,
52]. CS can present very similarly to Ménière’s
disease; however, there are certain key differ-
ences. The symptoms in CS tend to be bilateral,
more acute on onset, rapidly progressive, and
chronic in duration [41]. Whereas in Ménière’s
disease, symptoms tend to be unilateral, last for
only minutes to hours at a time, and result in
more mild vestibuloauditory dysfunction com-
pared to CS [8, 10, 52].

Diagnostic Approach

Laboratory Data

Laboratory data is typically not helpful in the
diagnosis of CS [5]. Nonspecific markers of
inflammation include leukocytosis (36–70 %),
thrombocytosis (12–33 %), elevated erythrocyte
sedimentation rate (ESR, 25–100 %) and
C-reactive protein (CRP, 33 %), anemia (15–
39 %), and abnormal liver enzymes (16 %) [2, 7,
8, 14, 55]. In the assessment of suspected CS
patients, basic laboratory assessment includes a
complete blood count (CBC); complete meta-
bolic panel; urine analysis; ESR/CRP levels, and,
treponemic pallidum and chlamydia titers. In
cases of positive chlamydia titers, treatment
should be initiated with azithromycin or doxy-
cycline [14]. In endemic areas, Lyme disease
serology should also be obtained. Surveillance of
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ESR and CRP levels may be helpful in moni-
toring disease activity in CS patients [14, 29].

Given CS’s association with other inflamma-
tory disorders, additional testing should be per-
formed based on clinical presentation and
suspicion. Other inflammatory markers that may
be elevated include antiphospholipid antibodies
(APA), anti-DNA antibodies myeloperoxidase
(MPO), proteinase 3 (PR3), antineutrophil cyto-
plasmic antibodies (ANCA), and rheumatoid
factor (RF) [6, 14]. However, these non- specific
antibodies are not consistently elevated in CS
patients. For instance, in one series, less than
11 % of patients had positive APA, ANCA, or
RF levels [8]. Several studies have reported
detection of antibodies against heat shock protein
70 in CS patients, but they are not routinely
obtained in clinical practice [33]. Decreased
albumin, IgG, and complement levels have been
reported, along with increased IgA, IgM, and
haptoglobin levels in association with chronic
inflammation [7, 22]. In cases complicated by
meningoencephalitis, cerebrospinal fluid
(CSF) may shows pleocytosis, lymphocytosis, or
increased protein levels [52].

Imaging

Chest X-Ray
In one series, 40 out of 51 had normal chest
X-rays, while 11 had non-diagnostic findings [8].

Neuroimaging
Acute, progressive hearing loss should be eval-
uated with a magnetic resonance imaging
(MRI) to rule out a cerebellopontine lesion, such
as an acoustic neuroma [18]. In CS, an MRI with
gadolinium may show vasculitis-related white
matter changes; labyrinthitis-related enhance-
ment; and, calcification or narrowing of the
cochlea, vestibular nerve, semicircular canal,
and/or vestibule [13, 22, 31, 33, 68, 69].

Computer tomographic scanning may be used
to detect areas of infarction, but is typically
found to be normal in CS patients [22].

Other Testing

Positron emission tomography (PET) has
increasingly played a larger role in the diagnosis
of vasculitides, as other modalities may be
unable to detect the true extent of systemic
inflammation (e.g., MRI, biopsy, ultrasound)
[46]. Inflammed cells increase expression of
glucose transporters, and thus accumulate more
2-doxy-2-[18F]fluoro-D-glucose (F18-FDG),
which is helpful in detecting areas of vasculitis
[46]. PET/CT can also be used to follow the
course of systemic vasculitides, and thus dictate
treatment [46].

Cardiac evaluation should be done to rule out
evidence of arrhythmias, aortitis, ischemic heart
disease, and valvular damage [18]. Electrocar-
diogram (EKG) and echocardiography are indi-
cated once the diagnosis of CS is suspected, and
should be repeated routinely to monitor disease
progression once cardiac damage is detected. If
there is evidence of ischemia, then coronary
angiography should be performed [18].

Pure tone audiometry, caloric testing, and
electronystagmography should be done to eval-
uate vestibular function, quantify hearing loss,
and to follow the disease course in CS [26, 33].

A thorough ocular evaluation at the slit lamp
is essential to determine the extent of ocular
involvement, and periodic follow-up by an oph-
thalmologist is critical for good visual prognosis.

Treatment

There are no double-blind, randomized, placebo
controlled trials comparing different immuno-
suppression regimens in the treatment of CS.
Therapy is mostly based on individual cases,
case series, and the management of similar
inflammatory diseases. A multidisciplinary team
approach with the expertise of an ophthalmolo-
gist, an otolaryngologist, a rheumatologist, and
specialists from other medical disciplines as
warranted by clinical presentation, is paramount
in the management of CS [18].
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Medical

Corticosteroids
Most patients respond favorably to steroids and
dosing should be adjusted according to clinical
response. In one series, 58 % had improvement
of both ophthalmic and otolaryngologic symp-
toms after treatment [8]. The ocular manifesta-
tions of CS, in particular, tend to be very
responsive to steroid treatment, with improve-
ments usually within one week of initiation [7].
For purely mild ocular symptoms, topical ster-
oids can be used to control inflammation along
with a cycloplegic. Adjuvant therapy with cool
compresses, artificial tears, topical NSAIDS
(flubiprofen), and oral NSAIDS (naproxen
200 mg BID) may be considered [70]. Subcon-
junctival triamcinolone may also be beneficial in
the treatment of ocular inflammation.

High-dose systemic steroids are indicated in
the presence of severe ocular inflammation,
vestibuloauditory symptoms, and vasculitis, after
ruling out infections causes [12]. Intravenous
steroids are preferred for the initial treatment of
vasculitis, especially during the first week of
therapy [31]. Steroids should be started within
2 weeks of hearing loss to maximize the chances
of recovery [2, 41]. However, even with treat-
ment, hearing loss can be progressive and per-
manent, leading to deafness in half of CS patients
[71]. Prolonged period without treatment can
result in atrophy of inner ear structures,
endolymphatic hydrops, and osteogenesis within
the perilymphatic space due to chronic inflam-
mation. Once these changes occur, they are
usually permanent [13].

Prednisone is typically started at a dose of one
to two mg/kg/day for 7–10 days. It is then
tapered over the first 2–4 weeks if there is a good
response; then, more slowly over the next 2–6
months [22]. If there is no clinical response
within 2 weeks or a dose of ≤10 mg/day cannot
be achieved; then, prednisone should be quickly
tapered, and another immunosuppressive agent
should be initiated [18]. Due to poor concentra-
tions of steroids in the endolymph compared to
plasma concentrations after systemic dosing of
steroids, injections of intratympanic

dexamethasone has been advocated by some if
there is hearing loss [72]. The literature suggests
that patients with SNHL may have a better
prognosis with combination treatment (corticos-
teroid plus another immunosuppressant) com-
pared to corticosteroids alone [12].

Other Immunosuppressive Therapies
Steroid-sparing agents that have been used with
varying degrees of success in the treatment of CS
include methotrexate (MTX, 15–25 mg/week),
azathioprine (1.5–2.5 mg/kg/day), cyclophos-
phamide (1–3 mg/kg per day), mycophenolate
mofetil (MMF, 750 mg–1 g twice a day),
cyclosporin A (CsA, 1–5 mg/kg/day), tacrolimus
(FK506, 0.1 mg/kg), and leflunomide
(0.33 mg/kg/day) [12, 18, 33, 41, 73, 74]. Evi-
dence of their clinical efficacy has been based
mainly on single cases reports or small case
series. The side effects of steroid-sparing agents
can be considerable, and should be used with
caution especially in the pediatric population.

In the treatment of CS, many consider
methotrexate to be the steroid-sparing agent of
choice [33, 41]. In a 12-month, open-label study
involving patients with autoimmune hearing loss,
all three CS patients saw improvement in their
vestibuloauditory symptoms [75]. The addition
of methotrexate to the treatment regimen may
allow for reduced dosage of required prednisone.
In one case, prednisone was even stopped and the
patient remained in remission on methotrexate
alone [22]. In the pediatric population,
methotrexate is commonly used if there is a poor
response to steroids or another medication is
desired due to intolerable side effects [12]. Even
with methotrexate, however, chronic treatment
may be necessary to maintain disease remission.

Cyclophosphamide has been used in con-
junction with prednisone to stabilize vasculitis,
induce remission, and allow for eventual steroid
taper [7, 76]. In one case, monthly pulse treat-
ment with cyclophosphamide (700 mg) was used
successfully to a patient off his chronic steroid
regimen [76].

Mycophenolate mofetil (MMF) is a noncom-
petitive and reversible inhibitor of inosine
monophosphate dehydrogenase, which is an
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enzyme required in the synthesis of purines; thus,
targeting B and T lymphocytes which play a
critical role in the pathogenesis of CS [77]. In
one case of steroid-resistant pediatric CS, MMF
(750 mg twice a day) was found to be effective in
inducing and maintaining disease remission [11].

Tacrolimus inhibits CD-4T cell activation and
proliferation, and may have fewer side effects
compared to CsA [77]. Clinical improvement on
only oral FK506 has been reported in
treatment-resistant CS [74].

TNF-α blockers are a relatively new class of
agents used in the treatment of CS. However,
they have been used in the past to treat other
inflammatory disorders such as RA, IBD, and
resistant Takayasu’s arteritis [18, 33]. TNF-α is a
cytokine produced by macrophages, endothelial
cells, lymphocytes, and fibroblasts during
inflammation [18]. Infliximab, a chimeric mon-
oclonal antibody, has been described as an
effective therapeutic agent in improving hearing
loss and maintaining remission in
therapy-resistant cases [13]. In a review of ten
CS patients treated with infliximab after previous
failure with steroids, methotrexate, cyclophos-
phamide, and/or azathioprine, nine demonstrated
overall improvement in ocular and vestibuloau-
ditory symptoms [18]. Reports suggest inflix-
imab is best used early in the disease course due
to decreased efficacy in later stages [78, 79].
Tayer-Shifman et al. [18] have proposed using
infliximab as first-line therapy in CS patients
with severe eye inflammation, rapid hearing loss,
or bilateral ear involvement.

Etanercept consists of two recombinant p75
TNF-α receptors linked to the Fc portion of
human IgG1, and has been proven to be useful in
the treatment of RA, AS, psoriasis, and psoriatic
arthritis [77]. It has decreased efficacy, however,
in the treatment of ocular inflammation [18]. In
one small case series, etanercept did not stabilize
hearing loss, but did result in improved word
recognition [6, 13].

Rituximab is a chimeric human-mouse mon-
oclonal antibody against CD20, a B-cell surface
protein, which effectively depletes levels of cir-
culating lymphocytes [13, 18]. It is FDA
approved to use in conjunction with MTX for the

treatment of RA. Additionally, it appears to be
have good efficacy against ocular inflammation
[18]. There is a single case report documenting
clinical improvement in a CS patient with hear-
ing loss after treatment with rituximab (500 mg
for 4 weeks) [4, 57].

Of note, toclizumab, a humanized anti-IL 6
receptor antibody, was reported to improve the
symptoms and quality of life of a 69-year-old CS
patient with treatment-resistant disease [48]. Its
role in the treatment of systemic vasculitides is
still being investigated.

Surgical
Surgical intervention should not be performed
until inflammation is controlled. In CS patients
with significant hearing loss, cochlear implants
have been enormously beneficial in rehabilitating
some function with relatively low rates of com-
plications [80, 81]. Due to cochlear ossification,
gains in hearing after cochlear implantation may
regress after surgery [80].

In the presence of significant lipid keratopathy
due to long-standing ocular inflammation, corneal
transplantation may be considered [30]. Patients
who develop glaucoma secondary to CS may
require trabeculectomy and long-term treatment
with pressure-lowering medications [45].

Multiple aneurysms and significant valvular
insufficiency resulting in heart failure, ischemic
heart failure, and/or aortic rupture may require
aortic stent grafting with or without valvular
repair [20, 22, 50, 82, 83]. Approximately 14 %
of patients with aortic regurgitation require sur-
gical intervention [9].

Follow-Up

Systemic symptoms can occur years after initial
presentation, thus regular follow-up is essential,
especially in suspected pediatric cases [31]. If
patients present only with vestibuloauditory
symptoms, they should be carefully followed for
a period of at least 2 years if there is any clinical
suspicion of CS.

The aims of long-term management in CS are
to screen for complications, appropriately
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manage immunosuppression therapy, and plan
for surgical rehabilitation as indicated. Migliori
et al. proposed a follow-up schedule for
vestibuloauditory evaluation once the diagnosis
of CS is made: monthly for the first 3 months
after disease onset; then, every 3 months for the
first 1–2 years; then, every 6 months during the
third year; and, annually thereafter (assuming the
patient is clinically stable) [52].

Prognosis

Due to increased association with systemic mani-
festations and other inflammatory disorders,
patients with atypical CS are generally thought to
have a worse prognosis compared to those with
typical CS [4, 41, 49]. However, Pagnini et al.
found that patients who presented with
multi-organ involvement had better outcomes
compared to those with single organ involvement
(eyes or ears) likely due to accelerated time to
presentation, proper medical evaluation, and
diagnosis [12]. In one series, cardiac symptoms,
abdominal complaints, weight loss, abnormal
laboratory values (elevated ESR, anemia, leuko-
cytosis, and thrombocytosis) were associated with
worse clinical outcomes [7, 22]. However, delayed
diagnosis and treatment is likely the strongest
predictor for worse clinical outcomes in CS.

The most common cause of morbidity in CS is
hearing loss, which may occur even with treat-
ment [8, 21]. In Grasland’s review, 54 % of
typical CS and 37 % of atypical CS developed
complete hearing loss bilaterally [22]. Vollertsen
et al. reported 78 out of 156 ears progressed to
deafness, (34 patients developed deafness bilat-
erally), with a median interval of three months
after initial presentation [7]. Patients who have
already suffered hearing damage at the time of
treatment will likely fare worse, with decreased
chance of recovering function despite aggressive
immunosuppression [29].

Vision loss, on the other hand, is uncommon,
and typically responds well to topical steroid
treatment [8, 22]. In the largest retrospective
series to date, only 8 out of 156 eyes (5.1 %)
became blind [7]. In another more recent study,

82 % at their last visit had normal or near normal
vision while only 10 % had permanent visual
sequelae secondary to their disease [8].

CS has a mortality rate of 10 % [9, 41].
Causes of death include systemic vasculitis,
cardiac complications (ruptured aortic aneur-
ysms, myocardia infarction, cardiac failure), GI
bleed, CVA, subarachnoid hemorrhage, and renal
complications [7, 8, 22].

Conclusion

Cogan syndrome (CS) is a rare systemic
inflammatory disease that is characterized by
Ménière-like vestibuloauditory symptoms (tinni-
tus, vertigo, and hearing loss) and acute ocular
inflammation [1, 2]. Aside from the effects on the
sensory organs, the disease can manifest as a
systemic vasculitis with a 10 % mortality rate.
The most common treatments are high-dose
corticosteroids. There are no double blinded,
placebo controlled, randomized studies to assess
the most effective treatments for the disease, but
there are published case series/reports demon-
strating efficacy with methotrexate, mycopheno-
late mofetil, cyclophosphamide, and more
recently TNF alpha inhibitors.
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22Fuchs Heterochromic Iridocyclitis

Parvathy Pillai

Introduction

Fuchs heterochromic iridocyclitis (FHI) is a
low-grade, chronic uveitis. While it bears the
name of Dr. Ernest Fuchs, he was not the first to
describe this syndrome. In 1843, Lawrence
published “A treatise on Disease of the Eye,” in
which he described an association between iris
heterochromia and cataract development [2].
Almost 50 years later, in 1906, Fuchs published
a case series of 38 patients, with heterochromia
and iridocyclitis [3]. He further observed that
most patients with this disorder presented with
cataracts.

Epidemiology

Patients with FHI can range from age 20 to
60 years with no clear sex predilection. The
mean age of presentation is 40. The incidence
fluctuates between 2 and 7 %, but is thought to
be frequently under reported due to its asymp-
tomatic nature [4].

Etiology

FHI has an unclear etiology with suggestion of
an infectious etiology. In Fuchs’ original case
series, he reported peripheral necrotizing chori-
oretinal scars in some, but not all, patients with
this disorder. Since that time, there have been
reports of an association between FHI and both
Toxoplasma gondii and Toxocara canis [5, 6].
Schwab et al. conducted a review of 25 patients
with FHI compared to 590 normal control
patients. They found over 50 % of the FHI
patients (n = 13) had chorioretinal scars, com-
pared to only 4 % (n = 24) of the control popu-
lation [7]. Most studies however report the
prevalence of peripheral chorioretinal scars and
FHI to be closer to 10 % [8, 9]. Mild cases of
toxoplasmosis (especially if involving the far
periphery of the retina) may mimic FHI by
causing fine KP and anterior uveitis with mini-
mal vitritis.

Recently, there has been investigation into an
association between FHI and the rubella virus.
Antibody to the rubella virus has been isolated
from aqueous humor of patients with FHI [10,
11]. There may also be some evidence that the
prevalence of FHI in the United States has
decreased since the introduction of the rubella
vaccination program in 1969 [12].

A theory that FHI is due to a neurogenic
factor that causes iris hypopigmentation by
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reduced innervation, similar to the sympathetic
denervation in congenital Horner syndrome, has
been proposed but remains unsubstantiated.

Clinical Presentation

FHI is most often classified as a chronic anterior
uveitis. Anterior segment manifestations such as
low-grade iritis and iris heterochromia are con-
sidered as its most prominent features. The
classic presentation is a patient with small, white
keratic precipitates evenly distributed over the
endothelium of a relatively uninflamed/white eye
with mild anterior chamber cell. However, the
disease can also affect multiple regions of the
eye, such as the vitreous or even the optic nerve.
Typical patients are young with vague visual
complaints and no classic symptoms of anterior
chamber inflammation, such as eye pain or red-
ness [13]. They may complain of decreased
vision due to cataract formation or floaters due to
vitreous opacities.

On slit lamp exam, mild anterior chamber
inflammation with minimal flare is typically
found in the presence of a white eye with no
ciliary injection. Microscopic studies have con-
firmed the presence of inflammatory cells in the
iris stroma, anterior chamber, ciliary body, and
sometimes even the trabecular meshwork [14].
The inflammation is persistent; although the
degree can fluctuate over time, and is not
responsive to topical corticosteroid therapy.
Despite the chronic inflammation, posterior
synechiae do not typically form. Another key
feature is the presence of fine, nonpigmented
stellate keratic precipitates that are diffusely
distributed across the cornea. Stellate KP can
also be seen in uveitis due to toxoplasmosis,
herpes virus, and cytomegalovirus.

Historically, iris heterochromia was thought to
be the key feature, although it is not required for
the diagnosis. Heterochromia, seen in 75–90 %
of patients, is due to gradual loss of anterior iris
pigmentation. This loss causes an affected brown
eye to appear lighter brown, while an affected
blue eye appears darker due to exposure of the
posterior pigment epithelium (see Fig. 22.1).

Heterochromia can be difficult to observe in dark
colored irides and up to 10–15 % of patients can
have bilateral disease, and therefore no obvious
heterochromia [15, 16]. More frequently, the
careful observer can appreciate subtle diffuse iris
atrophy. Blurring of the iris stroma due to pig-
ment epithelial layer atrophy can be seen on slit
lamp examination with loss of detail of the iris
surface [17, 18]. The iris surface becomes
smoother due to loss of rugae and crypts. The
pupillary pigmentary ruff can also take on a
“moth-eaten” appearance.

Posterior subcapsular cataracts are frequently
seen in FHI, and the diagnosis should be sus-
pected in a young patient with a unilateral cat-
aract in the absence of trauma or steroid use.
Vision loss from cataracts is often the chief
complaint.

The posterior segment of the eye is largely
unaffected, although low-grade vitritis and vit-
reous opacities can often be observed. In some
cases, the degree of vitreous cell can be greater
than what is observed in the anterior chamber.
The vitreous cell may even coalesce into vitreous
“snowballs.” Despite posterior chamber inflam-
mation, cystoid macular edema is rarely reported,
except following cataract surgery. The occur-
rence of chorioretinal scars similar to those seen
in ocular toxoplasmosis has been described in
several case reports. These scars are typically
small and peripheral, with no impact on visual
acuity. Disc involvement is considered to be a
rare complication. Recent studies using fluores-
cein angiography in FHI patients, however,
demonstrated disc hyperfluorescence from 22 to
97 % of cases [19, 20].

In 1946, Amsler and colleagues reported an
additional feature of FHI heterochromic

Fig. 22.1 Iris heterochromia (borrowed with permission
from Dr. Teresa Chen, Glaucoma Service, Massachusetts
Eye and Ear Infirmary)

166 P. Pillai



iridocyclitis. During routine cataract surgery,
they noted a small hemorrhage occurring during
paracentesis creation [21]. Now known as the
Amsler sign, this hemorrhage can lead to a
hyphema. This bleeding has also been reported
after minor trauma, gonioscopy, peribulbar
anesthesia, and sometimes spontaneously [16].
Gonioscopy of FHI patients often reveals deli-
cate, abnormal vessels bridging the anterior
chamber angle. However, up to 1/3 of normal
eyes can have similar vessels without an
increased risk of bleeding [22]. Prominent blood
vessels can be observed in the iris and are
thought to be due to iris atrophy causing the
vessels to appear more prominent.

Diagnosis

Currently there are no accepted diagnostic crite-
ria or laboratory studies for FHI. Diagnosis is
made through clinical history and physical
examination. The classic triad of iridocyclitis,
heterochromia, and cataract does not take into
account the myriad of other findings that can be
observed. Also, the differential diagnosis of iris
heterochromia includes a variety of diseases from
malignant melanoma to congenital Horner’s
syndrome (see Table 22.1). As mentioned pre-
viously, heterochromia can often be subtle, par-
ticularly in dark irides. Therefore, it is more
useful to look for subtle changes on the iris
surface. The absence of heterochromia and the
presence of vitreous opacities can often lead to

misdiagnosis. Studies have found that in more
than 70 % of cases of misdiagnosed FHI, pos-
terior uveitis was the initial diagnosis [23].
Vitreous involvement often leads the clinician
away from a diagnosis of FHI. Cataract devel-
opment typically occurs later in FHI, which
limits its use diagnostically.

Low-grade iridocyclitis, diffuse small KP and
vitreous opacities with a lack of posterior syne-
chie or cystoid macular edema may be more
useful diagnostic criteria than the classic triad.
As FHI typically has a fairly benign course,
making the correct diagnosis early can save a
patient from unnecessary treatments.

Complications

Cataract formation is the primary cause of vision
loss in patients with FHI. Incidence of cataracts
range from 15 to 80 % in FHI and are often
correlated to chronicity of disease. Cataracts are
typically posterior subcapsular, as seen with
other types of uveitis due to chronic inflamma-
tion and topical steroid use. Surgery itself is no
more technically difficult than other routine cat-
aract surgery, and postoperative complications
are less frequent than with other types of uveitis.
Surgical complications include hyphema, vitre-
ous hemorrhage, vitreous opacification, and
cystoid macular edema. Rates of postoperative
CSME are less than with other types of uveitis
but more than with age-related cataracts [24].
Rarely, posterior synechiae can form after sur-
gery. Pars plana vitrectomy can be considered to
treat visual significant vitreous opacification
following cataract extraction.

The incidence of secondary glaucoma is also
significantly higher in FHI patients; reported
prevalence ranges from 10 to 59 % [25]. The
etiology of glaucoma is unknown but is thought
to be multifactorial in origin. Degenerative
changes of the trabecular meshwork are the most
common cause of secondary glaucoma. IOP
elevation is often isolated and intermittent early
in the disease course developing over time into
true glaucoma. Initially, the IOP elevation can be
managed medically, but filtering surgery is often

Table 22.1 Differential of iris heterochromia

Malignant Melanoma of the iris

Congenital Horner’s syndrome

Chronic anterior uveitis with iris atrophy

Prostaglandin use

Herpes simplex/zoster uveitis

Waardernburg’s syndrome

Ocular melanosis

Possner-Schlossman syndrome

Neovascular glaucoma
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needed. Due to a high incidence of bleb failure in
trabeculectomy, glaucoma drainage implant
devices are usually the preferred surgical option
[26].

Treatment

FHI typically follows a benign course that does
not warrant treatment. Common complications
associated with uveitis, such as CME and pos-
terior synechiae typically do not occur. Corti-
costeroids and other immunosuppressive
medications have not been found to cure FHI or
to improve visual outcomes. Short durations of
topical corticosteroids can be helpful with IOP
spikes or in the rare case of a patient who is
experiencing symptoms due to increase in ante-
rior chamber reaction. Long-term topical corti-
costeroid therapy can hasten cataract
development and induce glaucoma in certain
subsets of patients. Glaucoma is the most sig-
nificant source of vision loss in these patients,
and must be carefully managed. Most patients
will fail medical treatment and require a glau-
coma drainage implant. Cataracts can be safely
removed in these patients with very good visual
outcomes [27].

Conclusion

Fuchs heterochromic iridocyclitis (FHI) is type
of low-grade chronic uveitis that makes up
between 2 and 7 % of all cases of uveitis [1]. The
majority of cases are unilateral and present with
characteristic low-grade, asymptomatic iridocy-
clitis, iris heterochromia, and diffuse stellate
keratic percipitates. While the etiology is
unknown, there are several hypotheses linking
the disorder to an infectious etiology, such as
rubella or toxoplasmosis. Patients typically do
not require treatment for their uveitis. The main
source of vision loss is from cataracts and sec-
ondary glaucoma.
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23HLA-B27

Erik Letko

Introduction

The HLA-B27 gene is likely the most studied
gene in the history of medicine. The oldest evi-
dence of association between this gene and a
systemic condition comes from the Middle Ages.
In a recent report, a medieval skeleton with signs
consistent with ankylosisng spondylitis (AS) was
found to carry HLA-B27 gene [1]. A strong
association of HLA-B27 with AS and other
arthropathies was established in multiple epi-
demiologic studies in the 1960s and 1970s
(Table 23.1). More recently, a number of other
conditions including autoimmune and infectious
diseases were linked to HLA-B27. Furthermore,
identification of HLA-B27 subtypes helped
understand pathogenic and in some cases pro-
tective role of the gene (Table 23.2). The
mechanism of action of HLA-B27 in disease
remains unknown. However, several pathogenic
mechanisms have been proposed (Table 23.3;
Fig. 23.1).

Epidemiology

The prevalence of HLA-B27 gene varies geo-
graphically by race and by ethnicity. The
prevalence of the gene is relatively low around
the equator and rises with increase in latitude. It
varies from as high as 50 % in Haida Indians in
the Pacific Northwest of the United States to
25 % in Eskimos, 20 % in Sardinians, 8 % in
UK population, and 3 % in Southern Italy to as
low as 0 % in Australian Aborigines [2]. In a
2009 study in the US, HLA-B27 was found in
7.5 % of non-Hispanic whites and 3.5 % among
all other US races/ethnicities combined [3].

Acute anterior uveitis (AAU), the most com-
mon ocular condition associated with HLA-B27
gene, develops in 1 % of the gene carriers. Up to
55 % of all AAU cases are reported to carry
HLA-B27 [4–6]. The association between AAU
and HLA-B27 increases to 70 % in recurrent
cases. Up to 30 % of patients with AS or reactive
arthritis will experience at least one episode of
AAU during their lifetime. Interestingly, AAU is
more likely to be bilateral in females (31 %
cases) compared to males (13 %). Acute episode
of HLA-B27 associated uveitis is the most
common cause of non-infectious hypopyon in
Western countries, reported in as many as 31 %
of cases with AAU.

A haplotype of HLA-B27 seems to play a
significant role in the pathogenic mechanisms
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and likelihood of disease development. Individ-
uals with haplotype HLA-B2705 in Caucasians
and American Indian descent have been found to
be at higher risk for AAU [7, 8]. Other com-
monly associated haplotypes with AAU include
HLA-B2704 in Asians and HLA-B2702 in
Mediterranean populations. Conversely, haplo-
types HLA-B2707 found in Cypriots and
HLA-B2708 in Mestizos were found to be pro-
tective against AS and other diseases.

Clinical Presentation

Typical clinical symptoms of an acute episode of
HLA-B27 associated anterior uveitis includes
sudden onset of unilateral eye redness, pain,
photophobia, and decreased vision. An external
eye exam typically reveals conjunctival injection
with or without ciliary flush that in more severe

cases may be accompanied by scleritis. The slit
lamp examination typically reveals
non-granulomatous keratic precipitates, anterior
chamber cells and flare and in some cases the
presence of fibrin and/or hypopyon in the anterior
chamber. Posterior synechiae and pigment on the
corneal endothelium and anterior capsule might
be present in cases with delayed onset of treat-
ment of acute uveitis or in those with recurrent
episodes.

The age at the time of a first episode of acute
HLA-B27 associated anterior uveitis can vary
greatly. According to one report that examined a
cohort of 148 patients, the median age at onset of
uveitis was 32 years and 5 % of these individuals
were older than 55 years [9]. Although most
patients will present with acute inflammation in
one eye, bilateral simultaneous acute episodes
were noted in 7 % of patients [10].

It is important to acknowledge the fact that
approximately two thirds of patients with acute
HLA-B27 uveitis will have an associated systemic
disease and that half of these patients’ systemic
condition is diagnosed because of the ocular pre-
sentation [10]. It is also noteworthy that about a
third of individuals have a family history of
spondylarthropathy [10]. Taking a detailed clini-
cal history and review of systems in every patient
with AAU is essential since up to 60 % may have
systemic involvement affecting one or more organ

Table 23.1 Musculoskeletal disease and HLA-B27

Ankylosing spondylitis

Reactive arthritis

Psoriatic arthropathy

Enteropathic arthropathy

Juvenile spondarthritis

Undifferentiated spondarthritis

Isolated peripheral enthesitis

Table 23.2 Extra-articular disease and HLA-B27

Definite or probable association Possible association

Ocular
Aural
Pulmonary
Cardiovascular

Haematological
Renal
Endocrine
Gastrointestinal
Bone
Skin
Immune system

• Acute anterior uveitis (AAU)
• Scieritis (anterior and posterior)
• Upper lobe fibrosis
• Aortic regurgitation
• Cardiac conduction abnormalities
• Aortitis, aortic aneurism, aortic dissection
• Acute leukemia
• IgA nephropathy
• Inflammatory bowel disease
• Ulcerative colitis
• Type II psoriasis
• Palmoplantar pustulosis
• Attenuation of viral infections

– HIV, HCV, influenza, EBV, HSV-2

• HSV recurrence after corneal graft
• Sensorineural hearing loss
• Asbestosis, pleurisy, pleural abscess, bronchitis,
pneumonia, pneumothorax, sarcoidosis

• Myelodysplastic syndrome
• Agranulocytosis
• Childhood nephritic syndrome
• Autoimmune thyroiditis
• Cushing’s disease
• Osteoporosis
• Vitiligo
• Increased susceptibility to

– Malaria
– Tuberculosis

Modified from: Rheumatology, 2010;49:621–631
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systems. A referral to and collaboration with the
appropriate specialist might be required to diag-
nose and treat the systemic condition.

Treatment and Management

The main treatment for an acute episode of
HLA-B27 associate uveitis consists of frequent
application of topical corticosteroid drops.
Dilating drops are used to prevent posterior
synechiae formation and reduce photophobia.
Most patients respond favorably to this regimen
and their uveitis resolves within 4–6 weeks while
the corticosteroids are gradually tapered.

Individuals with more severe inflammation
(e.g., hypopyon, severe fibrinous anterior cham-
ber reaction, significant vitreous involvement,
macular edema) or a prolonged episode of uveitis
may require additional corticosteroids delivered
systemically (oral or intravenous) and/or locally
(periocular injection).

Patients who continue to have frequent epi-
sodes of anterior uveitis may benefit from steroid
sparing immunomodulatory therapy in order to
prevent visual complications which typically
result from active inflammation and steroid
induced side effects such as cataracts and glau-
coma [11]. Oral non-steroidal anti-inflammatory
drugs (NSAIDs) may reduce the frequency of the
attacks and can be considered as first line of

Fig. 23.1 Mechanism of action mediated by HLA-B27 misfolding. From Prion [1: 15–26]

Table 23.3 Proposed pathogenic mechanisms of action
of HLA-B27

1. Thymic selection
– Selection of arthritogenic T cells

2. Arthritogenic peptide
– Cytotoxic T cell response to a peptide in joint

3. Antigen cross reactivity
– HLA class II restricted T cells stimulated by
bacteria may cross react with HLA-B27 derived
peptide presented by host cells

4. Unique biological properties
– May predispose to disease development

5. Altered self
– Unpaired cysteine residue at position 67

6. Interaction with microbial superantigens
– Although not usual for HLA class I antigens

7. Molecular mimicry (antibody cross reactivity)
– Cross-reactive antibody response between portion
of HLA-B27 and bacterial epitope

8. Receptor hypothesis
– Bacteria use HLA-B27 to enter the cell

9. HLA-B27 misfolding
– Leads to pro-inflammatory cytokine production
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steroid sparing therapy [12, 13]. Immunosup-
pressive agents such as methotrexate, azathio-
prine or mycophenolate mofetil or biologics
agents such as TNF-α antagonists should be
considered as second line treatment options in
those who fail systemic NSAIDs or have a con-
traindication [14].

Complications

Ocular complications can include the develop-
ment of cataract, posterior synechiae, increased
intraocular pressure, and cystoid macular edema
[15]. Approximately 13 % of patients were
reported to develop CME; vitreous cells represent
an increased risk for CME development [16].

Prognosis

The long-term prognosis for vision in patients
with HLA-B27 associated uveitis is generally
favorable. In one case series, none of the patients
had bilateral visual acuity of less than 0.5
develop after follow-up of 10 years [15]. How-
ever, according to another report 11 % of eyes
with HLA-B27 associated anterior uveitis
reached the visual acuity of 0.1 or worse, which
was approximately five times more likely com-
pared to eyes in patients without HLA-B27 [17].
Chronic uveitis and prolonged duration of topical
corticosteroids are associated with an increased
risk of vision loss [18], which suggests the
importance of considering steroid sparing
immunomodulatory therapy in selected patients
with HLA-B27 associated uveitis. Paradoxically,
patients with Behcet’s disease and the HLA-B51
gene were reported to have milder ocular
involvement if they also carry HLA-B27 [19].

Conclusion

HLA-B27 is a common gene found in 7.5 % of
non-Hispanic Caucasians in the United States.
The mechanism of action of the gene and ability
to incite inflammation remain unknown. The

most common ocular manifestation of HLA-B27
is AAU. The initial treatment of choice is
aggressive topical steroids. For those with
chronic inflammation, frequently recurring
inflammation or an inability to taper off topical
steroids, steroid sparing immunomodulatory
therapy should be considered.
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24Inflammatory Bowel Disease

Durga S. Borkar and Nicholas J. Butler

Introduction

Inflammatory bowel disease (IBD), comprised
mainly of Crohn’s disease and ulcerative colitis,
is a chronic, inflammatory gastrointestinal dis-
ease of unknown etiology. The incidence of IBD
peaks in early adulthood, although this trend is
more evident in women [1]. Although the exact
pathogenesis of IBD is unknown, environmental
factors (microbial, dietary, allergic, et al.) and
genetic susceptibility appear necessary for the
development of the disease [2]. Further, the
reduction of antigenic challenges early in life
may play a role, as such exposures appear critical
for the development of immune tolerance [3, 4].
Accordingly, IBD is most prevalent in the
increasingly sterile environment of developed
countries [3, 4]. However, the incidence of IBD
is on the rise in developing countries, such as
India, as demographic changes occur toward
more relative affluence and sanitation and other
public health measures improve [3].

While Crohn’s disease and ulcerative colitis
are considered separate disease entities, patients

often have common presenting symptoms, such
as abdominal pain, diarrhea, hematochezia, and
urgency [2]. Systemic symptoms, including
fever, weight loss, and joint pain, are common
[5]. A detailed history inquiring about these
symptoms should be taken when approaching
any patient with uveitis. Heightening the role of
the ophthalmologist in assisting with diagnosis
and management in these individuals, the ocular
manifestations and complaints may precede the
diagnosis of IBD on occasion.

In addition to the primary gastrointestinal
manifestations, IBD is associated with several
extraintestinal complications. Most commonly,
these include arthritis, aphthous stomatitis, ery-
thema nodosum, ankylosing spondylitis, psoria-
sis, pyoderma gangrenosum, primary sclerosing
cholangitis, and uveitis [6, 7]. These extrain-
testinal manifestations may precede the gas-
trointestinal disease by years and some, including
uveitis, have a course that may run independent
of the gastrointestinal disease activity [6].

Ocular Manifestations of IBD

The prevalence of ocular complications in patients
with IBD varies considerably, likely based upon
differences in reporting and classification [2, 8].
When examining IBD patients prospectively for
related eye disease, either symptomatic or silent,
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more than 40 % will have evidence of an ocular
complication [9]. Approximately half of these
complications are merely dry eye, which appears
to be more prevalent among IBD patients as seen
with numerous other autoimmune diseases [10].
Episcleritis is the most common non-dry
eye-related ocular manifestation, affecting up to
30 % [2]. However, in many studies, uveitis is the
most commonly reported ocular manifestation,
presumably because episcleritis is often
self-limited and not necessitating treatment [2].
The spectrum of eye disease though is broad.
Other ocular manifestations of IBD include con-
junctivitis, keratitis with or without peripheral
ulceration, scleritis, episcleritis, scleromalacia
perforans, retinitis, optic neuritis, orbital myositis,
ocular myasthenia gravis, retinal artery occlusion,
and retinal detachment [11–21]. In some cases,
these ocularmanifestations can occur concurrently
with uveitis.

Epidemiology and Spectrum
of Uveitis in IBD

The reported occurrence of uveitis in patients
with IBD varies, generally in the range of 2–
12 % [6, 22–25], but may be significantly less
common in pediatric patients with IBD [26].
Crohn’s disease appears to carry a higher risk of
uveitis as compared to ulcerative colitis, more
than 1.6-fold in a large, prospective cohort study
[6]; however, the data regarding a differential
incidence between the two subtypes of IBD are
conflicting [27]. This relationship is further
obfuscated by the fact that colonic or ileocolonic
involvement in Crohn’s disease patients appears
to increase the risk of ocular inflammation
(uveitis, episcleritis, and scleritis) by more than
eightfold [5, 28]. Women with IBD have a higher
incidence of uveitis [25, 29]. Additionally, there
is a strong link between sacroiliac joint abnor-
malities, arthritis, HLA-B27 positivity, ANCA
positivity, and the development of uveitis in IBD
patients [22, 25, 29, 30]. Other genetic risk fac-
tors have been identified; ulcerative colitis
patients with the HLA-DRB1*0103 allele more
frequently suffer from associated uveitis and

arthritis [31]. These associations, particularly
HLA-B27 positivity, can be particularly impor-
tant since ocular disease course and treatment
response can vary based on the presence of this
genetic profile [32].

While there is a strong association between
IBD and uveitis, there is discordance between the
severity of bowel disease and uveitis [22, 25].
Uveitis can occur during active gastrointestinal
flares or during periods of remission [28, 33]. In
some cases, uveitis may precede the diagnosis of
IBD by several years [28, 34–36].

As for most uveitides of other causes, a
careful assessment of ocular symptoms can help
predict the location of uveitis that will be found
on ocular examination. Redness, photophobia,
pain, and decreased vision suggest an anterior
uveitis, while decreased vision with floaters often
indicates intermediate pathology. Although rare,
scotomata could be suggestive of posterior
involvement.

Overall, the most common type of uveitis
associated with IBD is an acute, recurrent ante-
rior uveitis, often bilateral [29]. This presentation
accounts for more than 60 % of IBD-associated
uveitis [37]. Typically, this is a nongranuloma-
tous, low-grade inflammation although there
have been reports of granulomatous uveitis as
well as hypopyon associated with IBD [28, 38,
39]. Less commonly, patients with an anterior
presentation may have a monophasic episode of
nonrecurrent anterior uveitis, but this is estimated
to occur in roughly ten percent of patients with
IBD-associated uveitis [37]. In comparison to the
uveitis associated with ankylosing spondylitis, a
disease closely related to and often difficult to
differentiate from IBD, the uveitis associated
with IBD is more likely to be bilateral, posterior,
insidious in onset, and chronic [29].

While anterior uveitis accounts for a majority
of IBD-associated uveitis, up to 10–30 % percent
of IBD patients with uveitis have posterior or
panuveitis, sometimes mimicking other disease
entities [37]. Many of these patients will have an
associated retinal vasculitis [8]. Rarely, interme-
diate uveitis with snowbanks has been observed
[34]. Multifocal choroiditis has been described in
Crohn’s disease; similarly, numerous cases of
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choroidal inflammation with associated serous
retinal detachments have been reported [8, 21,
23, 40]. Acute multifocal placoid pigment
epitheliopathy has been described [41]. Addi-
tionally, ulcerative colitis has been associated
with subretinal fibrosis and uveitis syndrome in
one report [42]. Although these cases are rare,
they illustrate the broad spectrum of uveitis,
including posterior uveitis, which can be asso-
ciated with IBD.

In most instances, ocular symptoms prompt
presentation to an ophthalmologist for evaluation
and treatment of uveitis. As a result, there are
currently no screening guidelines for uveitis in
patients with IBD [43]. More so, ophthalmic
symptoms in patients with IBD have a low pos-
itive predictive value for identifying true ocular
inflammatory disease (uveitis, scleritis, keratitis,
et al.) [44]. However, it is possible that subclin-
ical anterior uveitis may be more common than
originally believed, particularly in children.
Multiple prospective case series have described
an asymptomatic anterior uveitis in pediatric
patients with IBD, particularly Crohn’s disease
[45–47]. Asymptomatic anterior uveitis was seen
in 6.2–16.7 % of patients with Crohn’s disease in
these cohorts [45, 47]. In many cases, inflam-
mation was transient and subsided without
treatment, suggesting that routine screening for
uveitis among pediatric IBD patients is likely
unnecessary.

Management

When considering treatment for uveitis associ-
ated with IBD, the ophthalmologist must inquire
about the activity of the underlying gastroin-
testinal disease and any concurrent, systemic
anti-inflammatory therapy. If the patient has
active bowel disease currently not under treat-
ment, the management plan should be coordi-
nated with the patient’s primary
gastroenterologist and/or rheumatologist in order
to find a regimen that minimizes risk and opti-
mizes benefit in controlling inflammation in both
organ systems.

As with other autoimmune or autoinflamma-
tory uveitides with or without systemic associa-
tion, most uveitis specialists employ a step-up
approach to treatment, commencing with less
potent and ideally, less risk laden, medications
first and saving more efficacious, and potentially
more toxic, therapies for nonresponders. At the
same time, initial management of IBD-associated
uveitis is guided by the location of inflammation.
Since most patients present with anterior uveitis,
many will respond to topical corticosteroids and
cycloplegics alone. Occasionally, local steroid
injections may be needed. Depending on the
course of the anterior uveitis (acute recurrent,
acute monophasic, or chronic), the ophthalmol-
ogist can determine whether or not the topical
steroid can be tapered to discontinuation or
maintained at an infrequent, suppressive dose.
However, the course of IBD-associated anterior
uveitis may recur with excessive frequency or a
chronic anterior uveitis may not be controllable
with low-dose topical steroid. As a result,
patients may require oral steroid therapy with
subsequent transition to immunosuppressive
treatment, if unable to taper the oral steroids to
5 mg of prednisone (or equivalent) or less daily
or if prolonged steroid treatment leads to a sig-
nificant number of intolerable side effects. This is
more common in patients with HLA-B27 posi-
tivity [32]. Patients presenting with posterior
uveitis generally require initial treatment with
oral steroids and often will need to transition to
steroid-sparing agents when the course of uveitis
is persistent.

Several options are available for
steroid-sparing immunosuppressive therapy for
IBD-associated uveitis. In keeping with the
step-up approach, the most common drugs ini-
tially employed are antimetabolites, namely
methotrexate, azathioprine, and mycophenolate
mofetil. Methotrexate and azathioprine, specifi-
cally, have demonstrated effectiveness in sup-
pressing uveitis in the setting of IBD, though the
data are limited [32, 48]. Extrapolating from an
82 % success rate in suppressing noninfectious
uveitis and other ocular inflammation,
mycophenolate mofetil is similarly routinely
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used [49]. Currently, there are no studies com-
paring the relative efficacy of these medications
for uveitis associated with IBD.

Less commonly, T cell inhibitors, such as
cyclosporine and tacrolimus, have been used as
steroid-sparing treatment for uveitis in IBD
patients, although the side effect profile, namely
nephrotoxicity and hypertension, can limit the
tolerability of these medications [8, 32]. These
may be combined with an antimetabolite for
refractory uveitis or used as monotherapy. For
truly refractory cases of sight-threating uveitis,
alkylating agents, such as cyclophosphamide and
chlorambucil, have been employed in patients
with IBD [32].

Though relatively newer to the scene,
TNF-alpha inhibitors have proven remarkably
successful in controlling both ocular and gas-
trointestinal inflammation in IBD, even in the
setting of highly refractory cases [8, 50, 51]. In
particular, infliximab has demonstrated efficacy
in treating the extraintestinal manifestations of
Crohn’s disease, including acute and recurrent
uveitis, as well as gastrointestinal manifestations
refractory to other treatment [52–54]. Paradoxi-
cally, infliximab has been implicated as a cause
of anterior uveitis in a patient with ulcerative
colitis [55]. Though rare, these cases remind us
that, while TNF antagonism generally has high
success rates, the introduction of foreign proteins
(biologic therapy) into patients with a predispo-
sition for autoimmunity may rarely induce
unanticipated and contrary results.

While the evidence is limited to small case
series and case reports, adalimumab and inflix-
imab are superior to etanercept for controlling
uveitis refractory to other immunomodulatory
therapy [56, 57]. Most uveitis specialists do not
recommend etanercept for the treatment of
uveitis; [58] hence, a patient with active uveitis
while taking etanercept for underlying bowel
disease may appropriately be switched to another
TNF-inhibitor with the consent of the prescribing
physician.

Salicylazosulfapyridine (sulfasalazine), a
prodrug composed of 5-aminosalicylic acid

(5-ASA) and sulfapyridine, is a common
first-line therapy for IBD. As such, ophthalmol-
ogists treating IBD-associated uveitis will likely
encounter patients already under therapy with
sulfasalazine. It is important to note that, despite
a lack of proven efficacy as a primary therapy for
uveitis, sulfasalazine significantly decreases the
number of annual flares of anterior uveitis, at
least in patients with ankylosing spondylitis [59,
60]. The data for IBD patients with uveitis trea-
ted with sulfasalazine are limited, but similar
conclusions may be extrapolated. In a prospec-
tive study of 10 patients with three or more flares
annually of acute anterior uveitis, there was one
IBD patient in the cohort; sulfasalazine reduced
the annual flares of uveitis in this patient from
four to zero [59].

Except in managing the complications of
uveitis (cataract, glaucoma, epiretinal mem-
branes, etc.), surgery has a limited role in
managing IBD-associated uveitis. However,
colectomy or revision of bowel anastomosis
primarily for gastrointestinal inflammation has
been shown to have a positive effect on control of
ocular inflammation [8, 23, 61].

Conclusion

IBD comprises a spectrum of gastrointestinal
disease characterized by chronic inflammation of
unknown etiology, although certain environ-
mental and genetic factors likely play a role in
the pathogenesis. Uveitis is a common extrain-
testinal manifestation of IBD and most often
presents as an acute, recurrent, bilateral anterior
uveitis; however, intermediate, posterior, and
panuveitides may also be encountered in these
patients. While many cases may be adequately
treated with topical corticosteroids, other patients
will require systemic treatment with both oral
steroids and immunomodulatory therapy. Several
options exist for treatment, though for severe or
refractory gastrointestinal and/or ocular inflam-
mation, the TNF-alpha antagonists are increas-
ingly employed.
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25Juvenile Idiopathic Arthritis

Ann-Marie Lobo

Juvenile idiopathic arthritis (JIA) refers to a
group of heterogeneous arthritides that has an
age of onset before 16 years and is often asso-
ciated with chronic uveitis.

Epidemiology

JIA associated uveitis is the most common type
of pediatric uveitis associated with a systemic
disease [1]. JIA uveitis has a variable prevalence
worldwide, with the majority of cases reported in
North America and Europe. The disease is more
common in girls and patients with positive
anti-nuclear antibodies (ANA).

Pathogenesis and Risk Factors

Genetic and environmental factors play a role in
the development of JIA. The risk of JIA is 15–
30-fold higher in siblings of JIA patients than the
general population. HLA types DRB1*11 and
DBR1*13 have been associated with a higher
susceptibility of developing JIA uveitis [2].

T cell activation and increased levels of
pro-inflammatory cytokines such as tumor
necrosis factor alpha (TNF) and IL-6 have been
implicated in the pathogenesis of JIA.

Risk factors associated with the development
of JIA uveitis include ANA positivity, oligoar-
ticular form of arthritis, early age of onset of
disease of less than 4 years, and female gender
(Table 25.1). In most patients, arthritis presents
before uveitis. 90 % of patients who develop
uveitis do so within 4 years of diagnosis of
arthritis [3]. A younger age of onset of arthritis is
associated with a higher likelihood of developing
uveitis in girls but not in boys [4].

Diagnostic Criteria and Clinical
Presentation

There are several different types of JIA which
can be classified by the number of joints
involved. Specific types of JIA have higher
associations with the development of uveitis. The
American College of Rheumatology divides JIA
into three categories based on number of joints
involved: systemic, oligoarticular (persistent or
extended), or polyarticular (Table 25.2). The
International League of Associations for
Rheumatology (ILAR) classification also
includes Rheumatoid factor (RF) positive pol-
yarthritis, RF negative polyarthritis, psoriatic
arthritis, and enthesitis-related arthritis. Uveitis is
most often associated with the extended
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oligoarthritis type of JIA in 25 % of patients
followed by the persistent oligoarthritis type in
16 % [3]. Systemic JIA is rarely associated with
uveitis.

Unlike most forms of uveitis, JIA uveitis is
associated with an insidious onset of nongranu-
lomatous anterior uveitis in a white, quiet eye.
Children generally report no symptoms and may
present to an ophthalmologist after failing a
school vision screen or because of diagnosis of
arthritis. Clinical signs include anterior uveitis
with cells and flare. Anterior chamber cells are
present when there is active inflammation, but
most eyes with chronic inflammation may exhibit
flare associated with leakage of proteins from the
ciliary body vasculature. Inflammation is most
commonly bilateral, but there can be unilateral

Table 25.1 Risk factors for JIA uveitis requiring fre-
quent screening

ANA positive

Oligoarthritis

Age <7

Duration of disease <4 years

Rheumatoid factor negative polyarthritis

Table 25.2 JIA subtypes and screening guidelines

JIA subtypes by ACR* Clinical features Uveitis Screening Guidelines: [23]

ANA, age of onset,
duration of disease(years):
frequency of screens
(months)

Systemic* Fever with arthritis, skin
rash, lymphadenopathy,
hepatosplenomegaly

Rare 12

Oligoarticular/pauciarticular* Arthritis of <4 joints in
first 6 months of disease

Common ANA+, onset <6 yrs,
duration <4 yrs:3

ANA+, duration >4 yrs:6Persistent <4 joints entire disease
course ANA+, duration >7 yrs:12

Extended >5 joints after first
6 months

ANA+, onset > 6 yrs,
duration <2 yrs:6

ANA+, duration >4 yrs:12

ANA−, onset <6 yrs,
duration <4 yrs:6

ANA−, duration >4 yrs:12

Polyarticular* Arthritis of >5 joints in
first 6 months of disease

Common in RF
negative

See guidelines for
Oligoarticular

Additional JIA subtypes by ILAR

RF positive polyarticular Arthritis of >5 joints in
first 6 months of disease

Rare
common

See guidelines for
OligoarticularRF negative polyarticular

Psoriatic Arthritis and psoriasis Common See guidelines for
OligoarticularDactylitis, nail pitting,

Psoriasis in 1st degree
relative

Enthesitis Arthritis and/or
enthesitis HLA-B27

Often symptomatic
acute anterior uveitis
in males over age 6

Based on symptoms or
12 months if asymptomatic

Undifferentiated Arthritis that does not fit
other categories

*Subtypes defined by American College of Rheumatology
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inflammation or asymmetric involvement. Other
common clinical features include band ker-
atopathy, nongranulomatous keratic precipitates,
posterior synechiae, and elevated intraocular
pressure. Patients can have posterior segment
involvement including vitritis, cystoid macular
edema, and optic disc edema.

Patients with enthesitis-related arthritis who
develop uveitis may present with symptoms of
acute anterior uveitis, including pain, photopho-
bia, redness, and blurred vision. These patients
are generally male adolescent patients with pos-
itive HLA-B27.

Diagnostic Workup and Differential
Diagnosis

The diagnosis of JIA uveitis is made based on
careful history, physical exam, and ancillary
tests. Patients and family members should be
asked about a history of joint swelling or
restriction of movements as well as family his-
tory of autoimmune diseases, especially inflam-
matory arthritis or psoriasis. Children with
uveitis should have a thorough physical exami-
nation for evidence of joint disease, preferably by
a pediatric rheumatologist. Serologic testing may
be helpful in ruling out other entities for uveitis
(Table 25.3). ANA positivity is a major risk
factor for the development of uveitis in patients
with oligoarticular arthritis, with up to 30 % of
these patients developing uveitis. RF positivity is
associated with a low risk for uveitis.

The differential diagnosis of uveitis with
arthritis in children includes infectious and non-
infectious entities. Lyme disease is an important
infectious cause of uveitis and arthritis in children
and serologic testing (both screening enzyme
linked immunoassay and confirmatory Western
blot) should be performed for patients who live in
endemic areas. Cat scratch disease can also pre-
sent with uveitis and Bartonella serologies should
be obtained if the history is suggestive. Viral
processes such as the herpes family of viruses can
cause uveitis in children and should be considered
in the differential diagnosis.

Other noninfectious causes of uveitis in the
pediatric population include sarcoidosis, which
can present with arthritis and anterior uveitis in
children. Familial juvenile systemic granulo-
matosis, also known as Blau syndrome, can also
present with arthritis and uveitis in children;
however, the uveitis is most often a bilateral
granulomatous panuveitis which differs from JIA
uveitis. Tubulointerstitial nephritis with uveitis
syndrome can present as bilateral anterior uveitis,
often with fevers, malaise, and flank pain.
Definitive diagnosis is made with renal biopsy
demonstrating interstitial nephritis. Behcet’s
disease can also present with uveitis and pau-
ciarticular arthritis; diagnostic criteria include the
presence of oral and/or genital ulcers. Behcet’s is
rare in children and is characterized by more
extensive vasculitis.

Treatment

JIA uveitis is most often associated with a
chronic course with 60–80 % of patients having
inflammation lasting longer than 3 months. JIA
is associated with a low incidence of remission
of anterior uveitis [5]. The goal of treatment in

Table 25.3 Laboratory workup for pediatric uveitis and
associated diagnoses

Anti-nuclear antibody
(ANA)

JIA

Rheumatoid factor (RF) RF positive polyarthritis

HLA-B27 Seronegative
spondyloarthropathies
(ankylosing spondylitis,
psoriatic arthritis,
reactive arthritis)

Angiotensin converting
enzyme (ACE),
Lysozyme

Sarcoidosis, Blau
syndrome

Sedimentation rate (ESR) Generalized
inflammatory markersC-reactive protein (CRP)

BUN/creatinine TINU

Urinalysis TINU

Lyme screen and Western
blot

Lyme disease
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JIA uveitis should be to eliminate active
inflammation in order to prevent long-term
ocular complications. While topical and sys-
temic corticosteroids may be initial treatments
for uveitis, they should be used sparingly due
to significant side effects related to chronic
exposure. Systemic nonsteroidal medications
may be helpful for arthritis symptoms, but
generally do not adequately control ocular
inflammation. Patients diagnosed with JIA
uveitis, particularly those with ocular compli-
cations at presentation and duration of uveitis
greater than 3 months should be treated with
steroid-sparing immunosuppressive therapies
(Table 25.4). Methotrexate is the most com-
monly used first-line treatment for JIA uveitis
and is effective for both joint and eye disease.
Other anti-metabolite therapies such as aza-
thioprine and mycophenolate mofetil and T cell
inhibitors like cyclosporine have been used in
JIA uveitis with variable results [6]. The advent
of biologic response modifier therapies has had
a significant impact on the treatment and con-
trol of ocular inflammation in JIA. In patients
with severe disease that is recalcitrant to stan-
dard immunosuppressive therapy, TNF alpha
inhibitors such as infliximab and adalimumab
are safe and effective second-line treatments for
JIA uveitis [7–9]. TNF inhibitors are usually
used in conjunction with methotrexate for
improved efficacy and to prevent the develop-
ment of human anti-chimeric antibodies in
patients treated with infliximab, although they
can be used as monotherapy. Other biologic
agents such as abatacept and rituximab have
also been used in patients with severe JIA
uveitis who have failed multiple immunosup-
pressive therapies [10, 11].

Surgical management of ocular complications
in JIA uveitis should be undertaken only after a
prolonged period of quiescence of inflammation
of at least 3–6 months. EDTA chelation can be
performed to remove band keratopathy in the
visual axis (Fig. 25.1). Cataract surgery should
be performed in young patients in the amblyo-
genic age range. Perioperative management for
JIA uveitic cataracts involves systemic
immunosuppression, aggressive topical steroids,

intraoperative intravenous steroids, and peri- or
intraocular steroids. A posterior capsulotomy and
pars plana vitrectomy can also be performed at
the time of cataract surgery. Placement of an
intraocular lens is still considered controversial
because of the risk of posterior synechiae

Table 25.4 Treatments for JIA uveitis

Initial
Treatment

Indications

Corticosteroids

Topical Initial treatment of uveitis, should
not be used long term

Systemic Reserved for significant joint/eye
inflammation, can have significant
adverse effects with chronic use

Nonsteroidal
agents

Treatment of mild joint/eye
inflammation

First-line immunosuppression

Antimetabolites

Methotrexate
(MTX)

Considered first-line
immunosuppressive therapy; oral
or subcutaneous dosing

Mycophenolate
mofetil

Can be used instead of MTX

Azathioprine Can be used instead of MTX

Leflunomide Can be used as additional therapy

T cell inhibitors

Cyclosporine Can be used as additional therapy

Second-line immunosuppression

TNF alpha inhibitors

Infliximab Chimeric monoclonal antibody,
intravenous infusion

Adalimumab Fully humanized monoclonal
antibody, subcutaneous

Golimumab Fully humanized monoclonal
antibody, subcutaneous

Etanercept Fusion protein for soluble TNF,
subcutaneous, minimally effective
for uveitis

Other
treatments

Abatacept CTLA-4 fusion protein that
inhibits T cell costimulation,
subcutaneous

Rituximab Chimeric monoclonal antibody to
CD 20, infusion
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formation, pupillary and cyclitic membranes,
posterior capsular opacification, and hypotony.
In very young patients with history of severe
inflammation or hypotony, lens placement
should be avoided. Improved control of inflam-
mation and lens materials has been associated
with good visual outcomes in patients who have
an intraocular lens placed [10]. A surgical iri-
dectomy is advisable at the time of lens place-
ment to avoid potential for pupillary block.

In JIA uveitis patients who develop glaucoma
recalcitrant to medical management, goniotomy
surgery is an effective first-line surgery in
patients without significant peripheral anterior
synechiae [12]. Glaucoma drainage devices can
be used in patients who have significant angle
closure or who are unresponsive to goniotomy.

Complications and Prognosis

JIA uveitis has been associated with significant
morbidity due to the development of ocular
complications. In several studies, 45–60 % of
JIA uveitis patients developed at least one ocular
complication, including cataract, glaucoma,
posterior synechiae formation, band keratopathy,
hypotony, or macular edema [3, 13, 14]. Rates of
development of each of these complications vary

widely from population-based to tertiary care
center studies, but regardless of the study, com-
plication rates increase with duration of disease.
Other risk factors for increased rate of ocular
complications related to timing of disease pre-
sentation include diagnosis of uveitis prior to
arthritis and shorter duration between diagnosis
of arthritis and uveitis. Risk factors for ocular
complications related to clinical features at initial
presentation include presence of posterior syne-
chiae and active inflammation (>1 + cell). Male
gender has also been found to be a risk factor for
more ocular complications and poorer visual
prognosis in JIA uveitis [15].

Cataracts are one of the most common com-
plications in JIA uveitis with up to 80 % preva-
lence in patients by the time they reach
adulthood. Risk factors for the development of
cataract formation include posterior synechiae at
initial presentation, use of topical steroids >3
drops per day, use of systemic corticosteroids,
and active ongoing inflammation [16, 17].

The development of ocular complications is
significant since most complications can lead to
vision loss. Historically, JIA uveitis patients have
had a guarded prognosis, with up to 30 % of
patients developing significant vision loss of less
than 20/50 and 24 % with vision less than 20/200
[14, 18–21]. A large study of JIA patients from
North America revealed that risk factors for mod-
erate to severe vision loss included active anterior
chamber inflammation (>1 + anterior chamber
cell), posterior synechiae formation, and intraocular
surgery [22]. However, the use of immunosup-
pressive treatment for JIA uveitis can result in a
60 % decrease in the risk for significant vision loss.

Conclusion

JIA is associated with chronic uveitis and can
result in significant ocular morbidity. Early
screening and aggressive treatment with
immunosuppressive therapy are important factors
in preventing ocular complications and vision
loss.

Fig. 25.1 Slit lamp photograph OD—14 year old boy
with JIA-associated uveitis status post cataract removal
and EDTA chelation for band keratopathy. Vision
improved from 20/400 preoperatively to 20/40
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26Lens Induced

George N. Papaliodis

Introduction

Lens induced or phacogenic uveitis is an
uncommon cause of intraocular inflammation
presumably due to an immune reaction against
lens proteins. This entity has been described after
rupture of the lens capsule (from trauma or sur-
gery) and also in hypermature lenses with leak-
age of lens proteins despite an intact capsule.
Recognition of this condition is imperative as
prompt removal of the lens is typically curative.

Epidemiology and Pathogenesis

The exact incidence of phacogenic uveitis is
unknown but typically accounts for less than 1 %
of all cases of uveitis in multiple case series [1, 2].
The pathogenesis of the disorder is similarly not
well characterized, but the condition is generally
viewed as a localized form of autoimmune dis-
ease. It has been hypothesized that the anterior
chamber can tolerate some limited quantity of lens
proteins without inducing an inflammatory
response. The tolerance to the lens proteinsmay be

altered due to trauma and rupture of the capsule.
Others have hypothesized that immune tolerance
is compromised due to the quantity of lens pro-
teins in the anterior chamber. The exact inciting
mechanism of the disorder and the role of anterior
chamber associated immune deviation are unclear.

Clinical Manifestations

Patients with lens induced intraocular inflamma-
tion typically develop anterior uveitis (granulo-
matous or nongranulomatous depending upon
severity) with associated vitritis involving the
intermediate zone of the eye [3]. Younger patients
more typically have a history of recent or old
trauma. The anterior uveitis can be severe and
associated with hypopyon. Patients may similarly
have elevated intraocular pressures due to lens
proteins obstructing trabecularmeshworkoutflow.

Diagnosis

The diagnosis of phacogenic uveitis is typically
established via supportive history and appropri-
ate clinical features along with exclusion of other
potential etiologies. In cases that remain uncer-
tain, anterior chamber aspirate demonstrating the
presence of giant macrophages engorged with
lens material will confirm the diagnosis.
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Treatment

Phacogenic uveitis typically resolves completely
by removal of all lens material. Adjunctive
treatment (for any residual lens material) may
require prolonged use of topical corticosteroids
or rarely systemic corticosteroids. If the intraoc-
ular inflammation fails to respond to the surgical
removal of all lens material, an alternative diag-
nosis should be considered.

Conclusion

Lens induced or phacogenic uveitis is an
uncommon clinical entity inducing intraocular
inflammation and is generally viewed as a focal

autoimmune disorder triggered by intolerance to
intraocular lens proteins (either via trauma and
rupture of the capsule or hypermature lens). The
treatment that is often curative is complete
removal of all lens material.
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27Masquerade Syndromes

Emmett T. Cunningham Jr, Carol L. Shields
and Jerry A. Shields

Introduction

Uveitis masquerade syndromes include condi-
tions that either mimic uveitis or cause intraoc-
ular inflammation as a secondary effect [1–12].
Most masquerade syndromes in uveitis are neo-
plastic, although non-neoplastic masquerade
syndromes also well recognized. While
population-based estimates of the prevalence of
uveitis masquerade syndromes are not available,

data from uveitis referral clinics suggest that such
conditions constitute less than 3 % of cases in
that setting [13–16], and well below 1 % of
patients with uveitis seen in a general ophthal-
mology practice [17].

The more commonly encountered
non-neoplastic and neoplastic uveitis masquerade
syndromes are listed in Table 27.1 and summa-
rized below. We have not included infections in
this chapter, although undiagnosed and inappro-
priately treated infectious uveitis can produce
paradoxical and/or transient responses to therapy
similar to those seen with some noninfectious
masquerade syndromes. Endogenous endoph-
thalmitis and infectious causes of exaggerated,
prolonged or delayed postoperative inflammation
can be particularly difficult to diagnose [1, 18, 19].

Non-neoplastic Masquerade
Syndromes

Anterior Uveitis

Corneal Epithelial Defects
Large or persistent defects in the corneal
epithelium can produce moderate to severe
anterior chamber inflammation—including
hypopyon [20–23]. This can occur following
large corneal abrasions, after chemical burns, in
eyes with neurotrophic keratopathy following
herpetic keratitis, in the setting of an underlying
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corneal dystrophy, or following surgery. It is
important to rule out an active infection in such
patients.

Primary Acute Angle Closure
Primary acute closure of the anterior chamber
angle can produce anterior chamber inflamma-
tion associated with elevated intraocular pres-
sure [24, 25], which together can be confused
for inflammatory ocular hypertensive syndrome
(IOHS) of the sort seen in patients with herpetic
anterior uveitis due to herpes simplex, varicella,
or cytomegalovirus, sarcoidosis, toxoplasmic
retinochoroiditis, and syphilis [26]. Careful
examination of the fellow eye can reveal clues
to the diagnosis, including an at-risk angle
structure and evidence of prior angle closure
attacks, such as glaucomflecken on the anterior
lens capsule. Unlike IOHS, the anterior chamber
inflammation seen in primary acute angle clo-
sure tends to resolve promptly with normaliza-
tion of intraocular pressure (IOP). The
prevalence of angle closure is higher in Asians
and Asian Indians than in European and Wes-
tern populations.

Pigment Dispersion Syndrome
Free-floating pigment in the anterior chamber
can be mistaken for inflammatory cells. This
occurs most commonly in patients with pigment
dispersion syndrome (PDS), pigmentary glau-
coma, or pigment release following anterior
chamber surgery or laser treatment. Pigment
dispersion syndrome, in particular, can be con-
fused with chronic anterior uveitis [27]. While
high-power slitlamp biomicroscopy can usually
distinguish fine, copper-color pigment particles
from slightly larger and non-pigmented leuko-
cytes (Fig. 27.1), additional clues that support a
diagnosis of PDS include backward bowing of
and/or radial slit- or wedge-like transillumination
defects in the iris pigment epithelium, pigment
deposition on the lens capsule, iris, trabecular
meshwork, and corneal endothelium (Kruken-
berg spindle), and failure to improve following
topical corticosteroid treatment. Intraocular
pressure may or may not be elevated. Patients
with PDS are often relatively young and myopic.

Table 27.1 Uveitis masquerade syndromes—classified
by primary location of the inflammation

Non-neoplastic

Anterior

Corneal epithelial defects

Angle closure glaucoma

Pigment dispersion syndrome

Occult intraocular foreign body

Drug- and vaccine-induced uveitis

Juvenile xanthogranulomaa

Intermediate

Vitreous hemorrhage

Asteroid hyalosis

Retinitis pigmentosa

Amyloidosis

synchysis scintillans (cholesterolosis bulbi)

Posterior

Ocular ischemic syndrome

Central serous chorioretinopathy

Panuveitis

Scleritis

Rhegmatogenous retinal detachment (Schwartz-Matsu
syndrome)

Neoplastic

Anterior

Iris/ciliary body metastasis

Leukemiaa

Langerhans cell histiocytosisa

Iris stromal cyst leakage or rupturea

Intermediate

Primary vitreoretinal lymphoma

Posterior

Choroidal lymphoma

Choroidal melanoma

Choroidal metastasis

Retinal metastasis

Paraneopastic syndromes (CAR, MAR, AEPPVM,
BDUMP)

Panuveitis

Retinoblastomaa

CAR cancer-associated retinopathy; MAR melanoma
associated retinopathy; BDUMP bilateral diffuse uveal
melanocytic proliferation; AEPPVM acute exudative
paraneoplastic polymorphous vitelliform maculopathy
aOccur more often in Children
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Intraocular Foreign Body
Intraocular foreign bodies (IOFB) frequently
produce some degree of intraocular inflamma-
tion. Traumatic endophthalmitis occurs in a high
proportion of such patients and must be consid-
ered in the acute setting [28]. Less frequently, a
retained IOFB may produce chronic uveitis,
which is often only transiently or incompletely
responsive to topical corticosteroids [29, 30].
A retained IOFB made of iron can produce the

clinical syndrome known as ocular siderosis,
which is characterized by deposition of rusty
brown pigment on the lens capsule (Fig. 27.2),
iris and cornea, mydriasis, pigmentary changes in
the retina, attenuation of the retinal vessels, and
either hyperemia, or palor of the optic disc,
depending on duration. In contrast, a retained
IOFB made of copper can produce ocular chal-
cosis, signs of which include a greenish-blue ring
near the limbus (Kayser–Fleisher ring), a sun-
flower anterior subcapsular cataract, and metallic
refractile particles in the anterior chamber and on
the retina. A history or signs eye trauma can
support the diagnosis. Professions and activities
at greatest risk include those involving metal
working and the use of motorized machines.
Patients with retained IOFB tend to be young and
male. Various imaging techniques have been
used to locate occult IOFBs, including B-scan
ultrasonography, X-rays, magnetic resonance
imaging (MRI), and computed tomography (CT).
Magnetic resonance imaging should be avoided
in eyes suspected of a having a retained metallic
IOFB because the IOFB can shift from the
magnetic field and lead to ocular damage.
High-resolution CT with thin cuts through the
orbit is perhaps the most sensitive technique for
identifying metal, stone, or glass, but can miss
less radio-opaque objects. While listed here as

Fig. 27.1 High-power
slitlamp biomicroscopic
photographs of the
mid-anterior chamber
showing relatively larger,
non-pigmented leukocytes
in a patient with anterior
uveitis (a) verses fine,
copper-color pigment
particles in a patient with
pigment dispersion
syndrome (b)

Fig. 27.2 High-power slitlamp biomicroscopic pho-
tograph showing rusty brown pigment on the anterior
lens capsule in a patient with a retained piece of iron
resulting in siderosis
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primarily anterior uveitis, patients with retained
IOFB may also have inflammatory cells in the
vitreous. Some patients with retained IOFB have
no active intraocular inflammation.

Drug- and Vaccine-Induced Uveitis
Although uncommon, a number of drugs and
vaccines can induce uveitis [31, 32]. The mech-
anism(s) of drug-induced uveitis are generally
unclear, although both toxic and inflammatory
reactions have been suggested to play a role.
Systemic agents commonly associated with
ocular inflammation include the bisphosphonates
—most notably pamidronate sodium, used to
treat osteoporosis and to prevent fractures due to
malignant bone disease; sulfonamide antibiotics
—typically trimethoprim-sulfamethoxazole;
tumor necrosis factor-alpha (TNF-α) inhibitors
—most notably etanercept [33], and fluoro-
quinolone antibiotics—especially oral moxi-
floxacin and to a lesser extent ciprofloxacin [34].
Topical medications strongly implicated as
causing uveitis in a minority of patients include
the intraocular pressure lowering agents meto-
pranolol, brimonidine, and the prostaglandin
analogues. Intraocular agents associated with

uveitis include cidofovir, used infrequently to
treat viral retinitis, and the anti-vascular
endothelial growth factor (VEGF) agents. Uvei-
tis may also occur following vaccination, most
notably with Bacille Calmette-Guerin (BCG).

Juvenile Xanthogranuloma
Juvenile xanthogranuloma (JXG) is an uncom-
mon systemic histiocytosis associated with mul-
tiple cutaneous papules and, in 0.3–0.4 % of
cases, ocular involvement. Infants and children
are affected most commonly. While JXG lesions
involving the orbit, eyelids and adnexa, con-
junctiva, and both anterior and posterior segments
have been described, the iris is the most fre-
quently reported site (Fig. 27.3). Iris lesions in
JXG are typically circumscribed, nodular, and
yellow-white or orange in color—often with
intrinsic vascularity. Heterochromia, secondary to
recurrent hyphema, may or may not be present [1,
3–10]. Juvenile xanthogranuloma presenting as a
more diffuse and transparent, epi-iridic membrane
has also been described, but is rare [35]. Iris JXG
lesions are intrinsically benign and often regress
in response to topical corticosteroid treatment, but
can produce hyphema and elevated intraocular

Fig. 27.3 Iris juvenile
xanthogranuloma (JXG).
Young child with visible
iris JXG (a) with intense
vascularity that responded
to topical corticosteroids
(b) over a 1 month period.
Young child with
ill-defined iris JXG (c) and
stringy vascularity that
responded to topical
corticosteroids (b) over a
2 month period
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pressure requiring more aggressive treatment.
Intra-cameral bevacizumab has been used
recently with success [36, 37]. Children with JXG
are at increased risk for both neurofibromatosis
type 1 (NF1) and juvenile myelomonocytic leu-
kemia (JMML) [35].

Intermediate Uveitis

Vitreous Hemorrhage
Vitreous hemorrhage occurs in a number of
clinical settings, including patients with prolif-
erative diabetic retinopathy, vitreous or retinal
detachment, occlusive retinal vascular disease,
intraocular tumors, and trauma [38, 39]. While
the clinical recognition of red blood cells in
patients with acute vitreous hemorrhage usually
offers little challenge, red blood cells can, within
one to three weeks, loose both their characteristic
biconcave shape and hemoglobin, becoming
smaller, round, tan-colored ‘ghost cells’ that may
be mistaken for leukocytes. Elevated intraocular
pressure that occurs in this setting is referred to
as ‘ghost cell glaucoma’ or hemophthalmitis.
Formation of a ghost cell pseudohypopyon has
also been described [39].

Asteroid Hyalosis
Asteroid hyalosis is an age-related vitreous
degeneration of unknown etiology, typically
unilateral and more common in men and let
common in eyes with posterior vitreous detach-
ment [40] (Fig. 27.4). The characteristic aggre-
gates are composed of calcium hydoxyapatite

[41], and far larger than leukocytes, but when
relatively few in number and distributed prefer-
entially to the deep vitreous may be mistaken for
leukocytes. Prolapse of vitreous hyalosis into the
anterior chamber of either aphakic or pseu-
dophakic eyes has been reported to mimic both
endophthalmitis and an iris mass [42].

Retinitis Pigmentosa
Retinitis pigmentosa (RP) refers to a group of
hereditary retinal degenerative disorders charac-
terised by progressive loss of photoreceptors,
visual field constriction, worsening night blind-
ness, and decreased or abnormal electroretino-
graphic findings. The condition is bilateral in
most patients and is typically diagnoses in
childhood or adolescence. Over time, most
patients develop widespread disruption of the
retinal pigment epithelium with bone spicule
formation, arteriolar attenuation, and waxy pallor
of the optic disc. Findings usually associated
with uveitis, including anterior chamber cell,
posterior subcapsular cataract, vitritis, macular
edema, vasculitis, and epiretinal membrane for-
mation are not uncommon [1, 3–10]. Geographic
areas of RPE disruption, vascular narrowing, and
optic atrophy can also occur following congenital
infection by syphilis, toxoplasmosis, rubella, or
one of the herpes viruses [43].

Amyloidosis
Amyloidosis refers to a heterogeneous group of
disorders characterized by the production and tissue
deposition of insoluble, fibrillar proteins known as
amyloid. Over two-dozen individual proteins are

Fig. 27.4 Asteroid
hyalosis (a) found
coincidentally in an eye
with uveal melanoma,
shown on gross pathology
(b) following enucleation
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capable of producing amyloidosis in humans.
While the proteins themselves are different, the
protein aggregates in amyloidosis share a common
beta-pleated sheet configuration. Vitreous amyloi-
dosis, a rare condition that usually occurs in the
setting of a hereditary condition known as familial
amyloidotic polyneuropathy (FAP), can mimic
vitreous inflammation, but canbedifferentiated bya
complete lack of cells and a its characteristically
wispy, “glass-wool” appearance (Fig. 27.5). His-
tological analysis of the vitreous shows positive
Congo Red dye staining with “apple-green” bire-
fringence under polarized light [44].

Synchysis Scintillans (Cholesterolosis
Bulbi)
Synchysis scintillans, also known as choles-
terolosis bulbi, is a degenerative process of the
vitreous characterized by the deposition of
cholesterol crystals in the vitreous cavity.
While synchysis scintillans can resemble vitri-
tis, the particles in synchysis scintillans have a
yellow, glisening appearance, whereas inflam-
matory cells in the vitreous tend to be more
white in appearance and non-glisening.
Cholesterol crystals in eyes with synchysis
scintillans are typically quite mobile due to
advance syneresis.

Posterior Uveitis

Ocular Ischemic Syndrome
Ocular ischemic syndrome (OIS) is an uncom-
mon disorder caused by chronically decreased
perfusion of the ophthalmic artery, most typically
as a result of ipsilateral carotid artery disease and
less frequently as a result of vasculitis. Common
symptoms include decreased vision and pain.
Anterior segment findings include chemosis,
conjunctival or episcleral injection, anterior
chamber inflammation, and rubeosis. Posterior
segment findings include mild vitreous inflam-
mation, retinal venous congestion, dot-blot
hemorrhages in the mid-periphery, and neovas-
cularization. Fluorescein angiography reveals
delayed retinal and choroidal perfusion. Patients
suspected of having OIS should undergo imaging
of their carotid arteries and aortic arch, as well as
testing for giant cell arteritis [45–47]. Rarely,
OIS can occur as a complication of strabismus or
scleral buckle surgery [19].

Central Serous Chorioretinopathy
Central serous chorioretinopathy (CSC) is char-
acterized by relative choroidal hyperperfusion
producing both retinal pigment epithelial and
serous retinal detachments. Men are affected

Fig. 27.5 Color fundus
photograph of a patient
with amyloidosis showing
typical ‘glass-wool’
appearance. High-power
slitlamp biomicroscopy of
the anterior vitreous would
reveal a conspicuous
absence of vitreous cells
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more commonly than woman and many patients
have what has been described as a “type A per-
sonality” [48]. Serous retinal detachment similar
to what is seen in patients with CSC is a
well-recognized feature of ocular inflammatory
disease, particularly uveitis caused by Vogt–
Koyanagi–Harada (VKH) disease [15] and
sympathetic ophthalmia [49], leading to occa-
sional misdiagnosis [50, 51]. Whereas the
detachments in patients with VKH disease and
sympathetic ophthalmia are typically bilateral
and invariably associated with vitreous cell, CSC
tends to be unilateral and has no vitreous
inflammation. In addition, fluorescein angiogra-
phy of active CSC often reveals distinctive focal
RPE leakage and, when chronic, can reveal RPE
tracks known as ‘guttering’ that are due to the
gravitational effects of persistent subretinal fluid.
Corticosteroid administration is an important risk
factor for the development of CSC and, infre-
quently, CSC can occur as a therapeutic com-
plication in uveitis patients receiving
corticosteroids [52].

Scleritis
Scleritis is an uncommon disorder characterized
by inflammation of the sclera. Whereas anterior
scleritis typically produces pain and redness, and
is often associated with an underlying systemic
vasculitis, pain is less common in posterior
scleritis, which is most often idiopathic.
Intraocular inflammation, or uveitis, occurs sec-
ondarily in approximately 25 % of patients with
both anterior and posterior scleritis [53]. The
scleral source of the uveitis can be overlooked if
the anterior sclera is not examined thoroughly or,
in the case of posterior scleritis, B-scan ultra-
sonography is not performed.

Rhegmatogenous Retinal Detachment
(Schwartz-Matsu Syndrome)
Common symptoms of rhegmatogenous retinal
detachment (RRD) include floaters, flashes
(photopsias or phosphenes) and cloudy or
decreased vision –symptoms similar to those
experienced by patients with intermediate and
posterior uveitis. To complicate matters further,
hemorrhage, pigmented cells referred to as

‘tobacco dust,’ (Shafer’s sign) and inflammation
can all occur in eyes with RRD. It is important,
therefore, that RRD be considered in all eyes
with uveitis [1, 3–10]. A subset of patients with
chronic RRD will develop ocular hypertension—
a condition known as Schwartz-Matsu syndrome
shown to be due to phagocytosed photoreceptor
outer segments migrating to and obstructing the
trabecular outflow channels [54, 55]. Retinal
breaks in patients with Schwartz-Matsu syn-
drome are often anterior and difficult to localize.

Neoplastic Masquerade Syndromes

Anterior Uveitis

Iris/Ciliary Body Metastasis
Metastasis to the eye is the most common cause
of ocular malignancy, occurring in approxi-
mately 5–25 % of cancers as a function of both
cancer type and stage. Most metastases involve
the uveal tract, with the choroid comprising
roughly 90 % and iris/ciliary body metastasis
constituting the remaining 10 %. Breast and lung
cancer are the most common primary sites, with
breast cancer tending to occur later in the course
of disease, once the diagnosis is established, and
lung cancer tending to metastasis earlier
(Fig. 27.6). Lung cancer is currently the most
common source of iris and ciliary body metas-
tases [3, 8, 10–12]. In a large analysis of 104
patients with iris metastases, the primary malig-
nancy arose from cancer of the breast (33 %),
lung (27 %), or skin (melanoma) (12 %) [56].
Systemic lymphoma, often aggressive, can also
metastasis to the iris. Most lymphomatous iris
lesions are B-cell in origin [57]. Anterior cham-
ber inflammation occurs in approximately half of
all patients with iris/ciliary body metastasis. Iris
neovascularization, hyphema, and ocular hyper-
tension can also occur. Gonioscopy and ultra-
sonography are important for identifying
metastatic lesions as the source of anterior
chamber inflammation or hyphema. Fine needle
aspiration biopsy and cytopathology can be used
to confirm the diagnosis in cases where the
diagnosis is uncertain.
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Leukemia
Hematopoietic stem cell malignancies are
known as leukemias, and may be either acute or
chronic, and either lymphocytic or myelocytic.
The acute leukemias tend to be comprised of
less mature cells and, consequently, are more
often aggressive and more likely to involve the
eye. While leukemic cells frequently infiltrate
the retina and choroid producing leukemic
retinopathy and choroidopathy, respectively,
these presentations are infrequently mistaken for
uveitis. Iris and anterior segment involvement,
in contrast, can be confused for uveitis, as the
most common signs are iritis and hypopyon,
often associated with hyphema, producing a
so-called ‘pink hypopyon’ (Fig. 27.7). While
iris and anterior segment involvement can be
the presenting sign of leukemia, it is more often
a sign of relapse [3, 8, 10–12]. All patients with

a known history of leukemia who develop
anterior chamber inflammation should be con-
sidered to have a leukemic relapse until proven
otherwise.

Langerhans Cell Histiocytosis
Langerhans Cell Histiocytosis (LCH) is a pro-
liferative disorder of the bone marrow-derived
histiocytic cell, the Langerhans cell. Langerhans
cell histiocytosis is believed to be either an
immune dysregulation or a neoplastic disorder.
This condition can be unifocal or multifocal and
may affect the skin, bone, other tissues, and the
eye. With ocular involvement, there is generally
a solid mass of Langerhans cells with overlying
free-floating cells in the aqueous or vitreous [58].
While history may suggest LCH as the cause of
intraocular cells, definitive diagnosis often
requires fine needle aspiration biopsy. Langer-
hans cells display the unique feature of CD1a
positivity on immunostaining. Management
involves either systemic chemotherapy or local
radiotherapy.

Iris Stromal Cyst
Iris stromal cyst is a translucent mass that typi-
cally arises on the iris surface, resulting from
aberrant implantation of corneal or conjunctival
epithelium inside the eye. Occasionally, the cyst
can leak, leading to severe photophobia with
anterior chamber cell and flare. In some cases,
the cyst can rupture, producing severe anterior
uveitis with or without hypopyon formation, an
intense fibrin reaction, and high IOP [59].
Topical or subTenon’s corticosteroids or anterior
chamber washout can be helpful.

Fig. 27.6 Iris metastasis
from breast cancer (a, b) in
two different patients,
simulating anterior uveitis

Fig. 27.7 A hemorrhagic, or ‘pink’ hypopyon in a
patient with recurrent acute lymphocytic leukemia (ALL)
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Intermediate Uveitis

Primary Vitreoretinal Lymphoma
Primary vitreoretinal lymphoma (PVRL) is an
uncommon non-Hodgkin’s lymphoma, most
often B-cell in origin that can involve the vitre-
ous, retina, and/or optic nerve. Primary iris and
ciliary involvement also occurs, but is uncom-
mon. Findings are frequently bilateral. Approxi-
mately 80 % of patients who present with PVRL
eventually develop central nervous system
involvement, whereas about 20 % of central
nervous system involvement also has PVRL.
Fifty percent of patients with PVRL are over
60 year of age and men outnumber women.
Suggestive clinical findings include abnormal
sheets or clumps of vitreous cells and the pres-
ence of subretinal pigment epithelial (subRPE)
infiltrates (Fig. 27.8). Some degree of anterior
chamber inflammation is typically present. It
should be noted, however, that most patients over
60 years of age with chronic vitritis do not have
lymphoma. Infection by HIV dramatically
increases the risk of PVRL. Patients suspected of
having PVRL should undergo MRI of the brain
with contrast and cerebrospinal fluid analysis for
cytology. If these tests are negative, vitreous
and/or retinal biopsy should be considered [60].

Posterior Uveitis

Uveal Lymphoma
Like PVRL, lymphomatous involvement of the
uveal tract is typically non-Hodgkin’s in type
and B-cell in origin. Unlike PVRL, however,

uveal lymphoma is often composed of extran-
odal marginal zone B-cells, and hence tends to
be indolent, is frequently unilateral, and asso-
ciated with systemic lymphoma in approxi-
mately 20–30 % of patients. The occurrence of
central nervous system lymphoma in patients
with uveal lymphoma is rare. More than half of
all patients with uveal lymphoma are over 65,
and it is uncommon for patients to be less than
40 years of age. Choroidal lymphomas occur
more frequently than lymphomatous involve-
ment of the iris and ciliary body and are char-
acterized most typically by either multifocal
choroidal infiltrates similar in size and appear-
ance to those seen in patient with birdshot
chorioretinopathy or sarcoid involvement of the
choroid, or by diffuse choroidal thickening.
Both anterior and posterior episcleral extension
are common, occurring in up to 50 % of
patients. Patients suspected of having uveal
lymphoma should undergo thorough visual
inspection of the anterior episcleral surface for
the classic “salmon patch” infiltration of lym-
phoma, followed by B-scan ultrasonography of
the posterior episcleral surface, to rule out
episcleral extension. When identified, such
episcleral lesions provide a good site for biopsy.
A CBC with differential should also be per-
formed and consideration should also be given
to full body CT or CT-PET imaging to rule out
systemic lymphoma [60, 61].

Uveal Melanoma
Uveal melanoma results from malignant prolif-
eration of uveal melanocytes and is typically
focal. Involvement of the choroid is much more

Fig. 27.8 Vitreoretinal
lymphoma with primarily
vitreous cells (a) in one
patient and sub retinal
pigment epithelial tumor
(b) in another patient
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common than the ciliary body or iris Diffuse
uveal melanoma also occurs, but is rare [62]
(Fig. 27.9). Uveal melanomas tend to occur after
age 40, and are much more common in Cau-
casians than either African Americans or Asians.
Approximately 5 % of patients with uveal mel-
anoma have anterior chamber or vitreous
inflammation that may mimic primary uveitis.
Moreover, lightly pigmented or amelanotic
lesions can resemble choroidal granulomas.
Patients suspected of having uveal melanoma
should undergo ultrasonography and be consid-
ered for fine needle aspiration biopsy followed
by melanoma treatment [63, 64].

Choroidal Metastasis
As with anterior uveal metastases, breast, and
lung cancer are the most common primary
sources for choroidal metastasis. At presentation,
choroidal metastases are typically yellow- or
gray-white in appearance, two or more
disc-diameters in size, multiple, and bilateral;
although solitary, unilateral lesions also occur.
Serous detachment of the overlying retina is
common. As with amelanotic uveal melanoma,

such lesions can be mistaken for choroidal
granulomas, scleritis, or other inflammatory
processes, particularly when anterior chamber or
vitreous cells are present (Fig. 27.10). Choroidal
lesions occurring in patients with a history of
cancer should be considered to be metastases
until proven otherwise. Multimodal imaging and
ultrasonography can aid in distinguishing chor-
oidal metastasis from amelanotic uveal mela-
noma and choroiditis. The diagnosis can be
confirmed by biopsy as indicated [65].

Retinal Metastasis
Metastases to the retina are rare, constituting less
than 1 % of ocular involvement by systemic
malignancies. Cutaneous melanoma, breast, and
lung cancer are the most frequently reported
primary sites. Lesions are typically unilateral,
solitary, yellow- or gray-white, and flat—re-
sembling infectious retinitis (Fig. 27.11). Vitre-
ous seeding and serous retinal detachment can
occur, further complicating the clinical presen-
tation. A history of metastatic cancer usually
suggests the diagnosis, which can be confirmed
by biopsy if necessary [66].

Fig. 27.9 Diffuse
choroidal melanoma
followed for presumed
chronic uveitis for several
months. Note the iris
pigmentation near the angle
(a), poor view of a
pigmented choroidal mass
(b), flat appearance on
gross pathology (c), and
thickened choroidal
infiltration of melanoma on
histopathology (D)
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Paraneopastic Syndromes (CAR, MAR,
AEPPVM, BDUMP)
Symptoms and signs of outer retinal degenera-
tion due to tumor-induced anti-retinal antibody
formation can occur in the setting of systemic
malignancy and has been termed
cancer-associated retinopathy (CAR). Most
patients with CAR have a small cell lung carci-
noma as the primary site, although findings typ-
ical of CAR have been described in the setting of
other cancers, including cutaneous melanoma, in
which case the syndrome is referred to as mela-
noma associated retinopathy (MAR). Vision loss
can be rapid, often pre-dates the diagnosis of
cancer, and is frequently associated with

nyctalopia and positive visual symptoms, such
halos, shimmering, and photopsias. Examination
of the anterior segment is often unremarkable.
Vitreous inflammation may be present, but is
typically mild. The fundus per se is often normal,
but can show arteriolar narrowing and atrophy of
the optic disc over time. Abnormal elec-
troretinographic testing and identification of
anti-retinal antibodies support the diagnosis, but
even with these results it can sometimes be dif-
ficult to distinguish CAR from other causes of
diffuse outer retinal disfunction, most notably
acute zonal occult outer retinopathy (AZOOR).
Of the nearly twenty retinal antigens implicated
in CAR, anti-recovering and anti-α-enolase

Fig. 27.10 Choroidal
metastasis (a) follow for
8 months as atypical uveal
inflammation but later
found to be diffuse
metastasis with serous
retinal detachment on
ultrasonography (b) and
optical coherence
tomography (c) and with
the classic “lumpy bumpy”
surface of choroidal
metastasis (c)

Fig. 27.11 Retinal
metastasis from lung cancer
(a) in one patient and
cutaneous melanoma (b) in
another patient simulating
retinitis
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provide the strongest support for the diagnosis.
In addition to the signs of MAR described above,
melanoma has also been associated with an Acute
Exudative Paraneoplastic Polymorphous Vitelli-
form Maculopathy (AEPPVM) that can mimic
PVRL, as well as a Vogt–Koyanagi–Harada

(VKH) -like syndrome. Bilateral Diffuse Uveal
Melanocytic Proliferation (BDUMP) is a rare
related paraneoplastic syndrome characterized by
the occurrence of polygonal patches of RPE
atrophy surrounded by aggregates of hypertro-
phied RPE cells—so-called “giraffe pattern”,

Fig. 27.12 Retinoblastoma in the anterior chamber in four different patients demonstrating mild (a), moderate (b),
advanced (c), and severe (d) involvement. All eyes came to enucleation

Fig. 27.13 Eight-year-old girl with retinoblastoma who
was treated for chronic unrelenting uveitis for several
months demonstrating white vitreous neoplastic cells on

external (a) and posterior segment (b) examination with
no view of the retina. Ultrasound (c) shows minimally
calcified, extensive retinoblastoma
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diffuse thickening of the uveal tract, and rapidly
progressive cataracts. Heavily pigmented mela-
nocytes are found in the choroid underlying areas
of RPE atrophy. Identification of the associated
malignancy in patients with BDUMP is often
delayed for many months. Reproductive tract
malignancies associated are common in women
with BDUMP, whereas lung, pancreas and colon
carcinomas have been reported in men [67].

Panuveitis

Retinoblastoma
Retinoblastoma is an ocular tumor composed of
photoreceptor precursor cells. Retinoblastoma is
the most common intraocular cancer in children,
presenting almost always prior to five years of
age. Diffuse infiltrating retinoblastoma tends to
occur in older children and presents with diffuse
vitreous neoplastic cells with flat retinal infiltra-
tion and often no classic solid retinoblastoma
tumor, simulating uveitis or retinitis [68].
Approximately one-third of tumors are bilateral.
Common reasons for referral include leukocoria
and strabismus. True intraocular inflammation,
while uncommon, can occur in eyes with
retinoblastoma in response to tumor necrosis.
Pseudo inflammation is perhaps more common
and is produced by seeding of the aqueous and
vitreous by tumor cells (Figs. 27.12 and 27.13).
Anterior chamber seeding, in particular, can
mimic granulomatous uveitis and, when dense,
produce a pseudohypopyon—which is typically
gray-white in appearance and characterized by
irregular or lumpy layering. Conversely, both
toxocariasis and toxoplasmosis can mimic
retinoblastoma [69].

Summary

A number of ocular and systemic diseases can
masquerade as uveitis, both in children and
adults. These conditions include both
non-neoplastic diseases—such as angle closure
glaucoma, pigment dispersion syndrome, JXG,

and others, as well as neoplastic conditions—
such as vitreoretinal lymphoma, uveal metastasis,
and retinoblastoma. Masquerade syndromes
should be considered in all patients with uveitis,
but particularly when clinical findings and/or
response to therapy are suggestive.
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28Medication Induced

George N. Papaliodis

Introduction

Medication- or drug-induced uveitis is a rela-
tively rare adverse effect related to drug admin-
istration. The potential offending agents can be
administered systemically, intraocularly, or
topically. The frequency of drug administration
leading to intraocular inflammation is difficult to
establish. In a series by Fraunfelder et al. [1] at a
large tertiary referral uveitis clinic, medication-
associated uveitis represented 0.5 % of cases.
Many agents have been potentially implicated
with sparse supporting data to confirm the
observation. In 1981, Naranjo and colleagues
published a series of criteria which should be
fulfilled to ascribe causality of adverse effects to
drugs [2] including:

1. The reaction is frequently described and
documented

2. Recovery from symptoms occurs when the
drug is tapered or discontinued

3. Other causes for symptoms have been
excluded

4. Symptoms worsen when the dose of the drug
is increased

5. The adverse event is documented by objective
evidence

6. Similar effects occur in a patient with similar
drugs

7. Symptoms recur with rechallenge of the sus-
pected drug

Based on the number of fulfilled criteria,
Naranjo stratified the adverse effect as certain,
probable, possible, or unlikely.

Clinical Characteristics

With rare exception, drug-induced uveitis is
generally mild to moderate in severity. The
intraocular inflammation is usually non-
granulomatous and may involve the anterior
and posterior segments of the eye. Visual acuity
typically correlates with the degree of intraocular
inflammation. The treatment of choice for these
events is cessation of the offending agent. The
associated ocular inflammation generally
responds well to the topical administration of
corticosteroids for iritis and systemic corticos-
teroids for posterior segment inflammation.
Table 28.1 represents medications that have been
stratified as definite or probable by the Naranjo
algorithm.
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Conclusion

Medication-associated uveitis is a rare adverse
effect of drug administration that can typically
induce mild to moderate intraocular inflamma-
tion. The prognosis is generally favorable as the

uveitis responds well to cessation of the offend-
ing agent and use of topical and/or systemic
corticosteroids. With the expanding armamen-
tarium of available therapeutic agents, the list of
drugs that can potentially induce uveitis contin-
ues to increase. At the time of this publication,
multiple case series have reported uveitis

Table 28.1 Medications

Systemic drugs Type of Uveitis/Severity

Bisphosphonates (alendronate [8], ibandronate, risedronate,
zoledronic acid [9], pamidronate [7])

Anterior uveitis (mild to severe)

Cidofovir [5, 6] Anterior uveitis (mild to severe)

Diethylcarbamazine [19] Anterior to posterior uveitis (mild to severe)

Fluoroquinolones (ciprofloxacin, ofloxacin, gatifloxacin,
levofloxacin, moxifloxacin [1, 11, 12], norfloxacin)

Anterior uveitis (mild to severe); may be
associated with iris transillumination defects

Ibuprofen [17] Anterior uveitis (mild)

Oral Contraceptives [17] Anterior uveitis/retinal vasculitis

Quinidine [16] Anterior uveitis (mild to moderate)

Rifabutin [3, 4] Anterior uveitis (moderate to severe); hypopyon;
retinal vasculitis

Sulfonamides [10] Anterior uveitis (mild to moderate)

Topiramate [15] Anterior uveitis (mild to severe); hypopyon

Tumor necrosis factor inhibitors (Etanercept, Infliximab,
Adalimumab) [13, 14]

Anterior uveitis (mild to moderate)

Topical agents Type of Uveitis/Severity

Metipranolol [18] Anterior uveitis (mild to moderate)

Glucocorticosteroids [20] Anterior uveitis (mild to moderate; may be related
to steroid withdrawal)

Brimonidine [21] Anterior uveitis (mild to moderate; may be
granulomatous)

Prostaglandin analogs (latanoprost [22], travoprost,
bimatoprost)

Anterior uveitis (mild; may be associated with
cystoid macular edema)

Intraocular agents Type of Uveitis/Severity

Anti-VEGF agents (ranibizumab, bevacizumab, pegaptanib,
afilbercept) [23]

Panuveitis (mild to severe)

Cidofovir [5, 6] Panuveitis (mild to severe)

Triamcinolone acetonide [24] Panuveitis (mild to severe)

Vaccinations Type of Uveitis/Severity

Bacille Calmette-Guerin (BCG) [25] Anterior uveitis to panuveitis (mild to severe)

Measles, mumps, rubella (MMR) [26] Anterior uveitis to panuveitis (mild to severe)

Influenza [27] Anterior uveitis to panuveitis (mild to severe)

Hepatitis B [28] Anterior uveitis to panuveitis (mild to severe)
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associated with use of ipilimumab (a CTLA-4
inhibitor) in the treatment of metastatic mela-
noma [29]. The physician must be cognizant that
certain medications may be associated with
intraocular inflammation and have a high index
of suspicion if established Naranjo criteria are
fulfilled.

References

1. Fraunfelder FW, Rosenbaum JT. Drug-induced
uveitis. Incidence, prevention and treatment. Drug
Saf. 1997;17(3):197–207.

2. Naranjo CA, Busto U, Sellers EM, et al. A method
for estimating the probability of adverse drug reac-
tions. Clin Pharmacol Ther. 1981;30:224–39.

3. Tseng AL, Walmsley SL. Rifabutin-associated uvei-
tis. Ann Pharmacother. 1995;29:1149–55.

4. Siegal FP, Eilbott D, Burger H, Gehan K, David-
son B, Kaell AT, Weiser B. Dose-limiting toxicity of
rifabutin in AIDS-related complex: syndrome of
arthralgia/arthritis. AIDS. 1990;4(5):433–41.

5. Akler ME, Johnson DW, Burman WJ, Johnson SC.
Anterior uveitis and hypotony after intravenous
cidofovir for the treatment of cytomegalovirus
retinitis. Ophthalmology. 1998;105(4):651–7.

6. Ambati JK, Wynne KB, Angerame MC, Robin-
son MR. Anterior uveitis associated with intravenous
cidofovir use in patients with cytomegalovirus
retinitis. Br J Ophthal. 1999;83(10):1153–8.

7. Fraunfelder FW, Fraunfelder FT, Jensvold B. Scleri-
tis and other ocular side effects associated with
pamidronate disodium. Am J Ophthal. 2003;135
(2):219–22.

8. Fraunfelder FW. Ocular side effects associated with
bisphosphonates. Drugs Today (Barc). 2003;39:
829–35.

9. Durnian JM, Olujohungbe A, Kyle G. Bilateral acute
uveitis and conjunctivitis after zoledronic acid ther-
apy. Eye. 2005;19(2):221–2.

10. Tilden ME, Rosenbaum JT, Fraunfelder FT. Sys-
temic Sulfonamides as a cause of bilateral, anterior
uveitis. Arch Ophthal. 1991;109(1):67–9.

11. Bringas CR, Iglesias CD. Acute and bilateral uveitis
secondary to moxifloxacin. Arch Soc Esp Oftalmol.
2004;79(7):357–9.

12. Wefers BR, Brouwers K, et al. Uveitis-like syndrome
and iris transillumination after the use of oral
moxifloxacin. Eye (Lond). 2009;23(12):2260–2.

13. Ramos-Casals M, Diaz-Lagares C, Cuadrado MJ,
Khamashta MA. BIOGEAS Study Group. Autoim-
mune diseases induced by biological agents: a
double-edged sword? Autoimmun Rev. 2010;9
(3):188–93.

14. Lim LL, Fraunfelder FW, Rosenbaum JT. Do tumor
necrosis factor inhibitors cause uveitis? Registry-
Based Study. Arthritis Rheum. 2007;56(10):
3248–52.

15. Jabbarpoor Bonyadi MH, Soheilian R, Soheilian M.
Topiramate-induced bilateral anterior uveitis associ-
ated with hypopyon formation. Ocular Immunol
Inflamm. 2011;19(1):86–8.

16. Caraco Y, Arnon R, Raveh D. Quinidine-induced
uveitis. Isr J Med Sci. 1992;28(10):741–3.

17. Cano PJ, Diaz-Llopis M. Drug induced uveitis.
Archivos de la Sociedad Espanola de Oftalmologia.
2005;80(3):137–49.

18. Kinshuck D. Glauline (metipranolol) induced uveitis
and increase in intraocular pressure. Br J Ophthal-
mol. 1991;75(9):575.

19. Taylor HR, Murphy RP, Newland HS, White AT,
D’Anna SA, Keyvan-Larijani E, Aziz MA,
Cupp EW, Greene BM. Treatment of onchocerciasis.
The ocular effects of ivermectin and diethylcarba-
mazine. Arch Ophthalmol. 1986;104(6):863–70.

20. Martins JC, Wilensky JT, Asseff CF, Obstbaum SA.
Buerk KM Corticosteroid-induced uveitis. Am J
Ophthalmol. 1974;77(4):433–7.

21. Byles DB, Frith P, Salmon JF. Anterior uveitis as a
side effect of topical brimonidine. Am J Ophthalmol.
2000;130(3):287–91.

22. Warwar RE, Bullock JD, Ballal D. Cystoid macular
edema and anterior uveitis associated with latano-
prost use. Experience and incidence in a retrospective
review of 94 patients. Ophthalmology. 1998;105
(2):263–8.

23. Ladas ID, Karagiannis DA, Rouvas AA, Kotsolis AI,
Liotsou A, Vergados I. Safety of repeat intravitreal
injections of bevacizumab versus ranibizumab: our
experience after 2,000 injections. Retina. 2009;29
(3):313–8.

24. Wang LC, Yang CM. Sterile endophthalmitis follow-
ing intravitreal injection of triamcinolone acetonide.
Ocul Immunol Inflamm. 2005;13(4):295–300.

25. Jacob M, Gambrelle J, Fleury J, Durieu I, Kod-
jikian L, Duquesne N, Grange JD. Panuveitis
following intravesical bacille Calmette-Guerin ther-
apy. J Fr Ophtalmol. 2006;29(5):552–5.

26. Islam SM, El-Sheikh HF, Tabbara KF. Anterior
uveitis following combined vaccination for measles,
mumps and rubella (MMR): a report of two cases.
Acta Ophthalmol Scand. 2000;78(5):590–2.

27. Blanche P, Decrette C, Sicard D. Development of
uveitis following vaccination for influenza. Clin
Infect Dis. 1994;19(5):979.

28. Fraunfelder FW, Suhler EB, Fraunfelder FT. Hepati-
tis B vaccine and uveitis: an emerging hypothesis
suggested by review of 32 case reports. Cutan Ocul
Toxicol. 2010;29(1):26–9.

29. Papavasileiou E, Prasad S, Freitag SK, Sobrin L,
Lobo AM. Ipilimumab-induced ocular and orbital
inflammation-a case series and review of the litera-
ture. Ocul Immunol Inflamm. 2015;24:1–7.

28 Medication Induced 209



29Multiple Sclerosis

Olga Rosenvald and Dean M. Cestari

Introduction

Uveitis has been described in association with a
number of disorders affecting the central nervous
system (CNS), including inflammatory, infec-
tious, neoplastic, and idiopathic. Multiple scle-
rosis (MS) is a demyelinating disease that
frequently presents with visual signs and symp-
toms resulting from involvement of both afferent
and efferent pathways. Most commonly MS is
associated with optic neuritis, internuclear oph-
thalmoplegia (resulting from lesions at the med-
ial longitudinal fasciculus), and varying other eye
movement manifestations including nystagmus.
The clinical presentation of uveitis varies greatly
in patients with multiple sclerosis and has a
prevalence ranging from 0.4 to 28.5 % [1].
Among patients with intermediate uveitis
approximately 8–20 % have MS [1]. The asso-

ciation of uveitis and CNS diseases may result
from the common embryogenesis of the posterior
segment of the eye and the CNS. Similarities
between the blood–brain barrier and the blood–
retinal barrier also reflect this common develop-
ment and may help explain the frequency of
ocular manifestations in CNS diseases [2].

Multiple Sclerosis: Pathology

Multiple sclerosis is a chronic and degenerative
disease of the CNS in which destruction of
myelin, or demyelination, is the most prominent
feature. Clinically, the disease is characterized by
episodes of focal neurological manifestations
which remit to a varying extent and recur over a
period of time and are often progressive
(Fig. 29.1).

The pathologic examination of the CNS usu-
ally reveals sharply delineated plaques that rep-
resent lesions with loss of myelin mainly
affecting the white matter. These plaques have a
very typical topography because they extend
through periventricular white matter, optic nerves
and chiasm, bilateral brainstem, and spinal cord.
The histologic appearance varies by age and
more recent lesions show destruction of myelin
and variable astrocytic reaction with perivascular
infiltration of mononuclear cells and lympho-
cytes [3].
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Multiple Sclerosis: Epidemiology

For unclear reasons, the incidence of MS is two
to three times higher in women than in men, but
it is largely thought to be due to the higher sus-
ceptibility of women to autoimmune and
inflammatory diseases. Although the etiology of
MS remains unclear, there have been a number of
established epidemiological associations. While
its prevalence is reported as 1 per 100,000 in
equatorial areas of the world, it increases to 6 to
14 per 100,000 in the southern US and Europe;
30 to 80 per 100,000 in Canada; northern US and
northern Europe and as high as 177 per 100,000
in Minnesota; suggesting a gradient in the
Northern hemisphere [4]. Recent research sug-
gests that MS might be associated with the lack
of sun exposure and reduced levels of vitamin D
[5] which could partially explain the latitudinal
gradient. Analysis of groups that had migrated
from high to low prevalence zones suggests that
at least part of the risk for developing MS
depends on when the migration occurs. It has
been observed that people who immigrate before
the age of 15 have the same risk as people born
in that area, whereas people who immigrate at a
later age retain the risk associated with the region
of their birthplace [6]. Although it has been
suggested that possible exposure to various
infections including specific viral agents is a risk
factor for the development of MS, no studies

have shown relevant evidence of a possible cul-
prit [7].

Familial aggregation and heritability have also
been implicated in multiple studies, with
observed higher prevalence of MS in full siblings
when compared to half siblings [8], as well as in
monozygotic versus dizygotic twins. A genetic
component is further supported by the presence
of increased frequency of certain histocompati-
bility locus antigen (HLA) subtypes within
patients with MS, namely HLA-DR6 and
HLA-DR2, which are thought to be markers for
“MS susceptibility” [7]. Although the presence
of these HLA types is not specific for MS, those
who have these genetic markers have an
increased risk of developing MS by three- to
fivefold [7].

Given the higher predisposition observed in
patients with pars planitis to develop MS, Raja
et al. evaluated a group of 53 patients with pars
planitis looking for MS prevalence as well as
possible genomic associations. Of 37 patients
with pars planitis who underwent neurologic
evaluations, 6 (16.2 %) developed multiple
sclerosis. The HLA-DR15 allele, coding for one
of the two HLA-DR2 subtypes, was associated
with pars planitis (odds ratio = 2.86, P = 0.004).
In addition, there was a suggestion that the
association with HLA-DR15 was greater in
patients with both pars planitis and multiple
sclerosis, with three of the five patients with
multiple sclerosis, pars planitis, and HLA typing
expressing the HLA-DR15 allele [9].

Diagnosis

Traditionally, MS was diagnosed after a patient
experienced two separate clinical attacks in two
distinct areas of the CNS separated by at least
6 months. Today, the diagnosis is based on the
widely accepted McDonald criteria in which
MRI brain imaging and/or spinal fluid analysis
can serve as objective clinical evidence of the
disease [10]. A recent revision of this criterion by
Polman et al. [11] includes the advent of refined
neurological imaging, in which the presence of
older lesions identified by MRI is adequate to

Fig. 29.1 Fluorescein angiogram demonstrating focal
areas of retinal vasculitis in a patient with multiple
sclerosis
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satisfy this criterion, and the physician does not
necessarily need to wait for new clinical events to
establish the diagnosis of MS.

History of Ocular Inflammatory
Disease and MS

Retinal venous sheathing in association with
multiple sclerosis (Fig. 29.2) was first reported
by Rucker in 1944 and subsequently followed by
case reports describing similar findings [12].
Archambeau et al. [13] in 1965 reported the
presence of vitreous cells in 10 patients with
multiple sclerosis. One year later Breger et al.
[14] evaluated patients with uveitis and MS and
described retinal vein exudation associated with
retinal ischemia and neovascularization.

Nearly two decades later Arnold et al. [15]
described autopsy findings in 47 MS patients,
including granulomatous retinal periphlebitis in
four cases (7 eyes) and focal lymphocytic or
granulomatous retinitis in three cases (5 eyes).
Chester et al. [16] evaluated a cohort of 51
patients with pars planitis and found eight (16 %)
cases of demyelinating disease (MS or optic
neuritis), although the timing of the diagnosis in
relation to the uveitis is unclear. Additional lar-
ger case series have continued to demonstrate the
relationship between MS and ocular inflamma-
tion, particularly chronic anterior uveitis, inter-
mediate uveitis, and retinal vasculitis [17].

Epidemiology of Uveitis and MS

Multiple population studies have investigated the
prevalence of uveitis and other ocular disorders
in patients with MS with varying results.

One large retrospective study of 4300 patients
using the Lyon MS database found 28 patients
with uveitis, with a prevalence of uveitis of
0.65 % (28/4300). Uveitis preceded the onset of
MS in 46 % of the patients, occurred simulta-
neously in 18 % and presented following the
diagnosis of MS in 36 % of cases. The area of
ocular involvement and timing of uveitis were
not associated with any significant difference in
MS course and prognosis. There was also no
difference in the course and prognosis of the
CNS disease in patients with or without uveitis.
The prevalence of uveitis (from all causes) in that
local area was reported as 38 cases per 100,000;
uveitis was 17 times more common in MS
patients when compared to the general popula-
tion [18].

A smaller prospective study performed in
Croatia followed 42 patients with multiple scle-
rosis and identified intermediate uveitis in
28.5 % of these patients. This is a much higher
prevalence of uveitis than previously reported in
other published reports. This population also
included a high number of patients with optic
neuritis as a manifestation of MS. It was unclear
why this cohort of patients had significantly
greater ocular manifestations [19].

The neuro-ophthalmology group from Emory
University evaluated patients in two large clinics,
one with MS patients and the other with uveitis
patients, and identified 28 patients with con-
comitant disease (20 women and 8 men; mean
age, 47 years; range, 28 to 67 years) out of a
total of 2628 patients (1 %). The mean age at
onset of neurologic symptoms was 34.2 years
(range, 15–55 years). MS was relapsing remit-
ting in 19 of 28 patients (67.8 %), secondary
progressive in 8 of 28 patients (28.6 %), and
primary progressive in one patient [20].

A German uveitis center performed a similar
retrospective evaluation of 1916 uveitis patients
and found 3.1 % to also have MS. Of those,
74.6 % were female, highlighting the gender

Fig. 29.2 Color fundus photograph demonstrating vitre-
ous “snow balls” extending to the periphery in a patient
with MS
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disparity of the underlying autoimmune disease
[21].

Zein et al. evaluated 1254 patients with uveitis
at a large tertiary care center in Boston and
reported 16 cases of MS (0.013 %). Most of the
patients with MS-associated uveitis were white
females (88 %) between 20 and 50 years of age.
The onset of uveitis fell within 5 years of the
diagnosis of MS in 63 % of the patients; nine had
MS diagnosed prior to the onset of uveitis by an
interval of 1–19 years. Uveitis and MS were
diagnosed concurrently in three patients. Inter-
estingly, they have also observed that optic
neuritis was one of the most common neurolog-
ical manifestations, present in 44 % of those
patients [1].

Uveitis Subtypes and MS

Patients with MS can develop intraocular
inflammation involving multiple anatomic
regions of the eye including optic neuritis,
intermediate uveitis (image 2), iritis, panuveitis,
and retina vasculitis (image 1). A large series of
2619 patients with uveitis followed at the
University of Vienna identified 0.9 % (25
patients) had the concomitant diagnosis of MS.
The majority of those patients (19) had inter-
mediate uveitis, four had anterior, and two had
posterior uveitis. No patients were described in
this series to have panuveitis [22].

In the group of 16 patients with concomitant
MS and uveitis evaluated by Zein et. al, the
majority of the patients (15 of 16, 94 %) had
posterior or intermediate uveitis. Anterior
uveitis was present in 81 % of patients. Retinal
vascular exudates were noted in 56 %. Thirteen
patients (81 %) had inflammatory exudates or
collagen bands at the pars plana. Cystoid
macular edema was present in 31 % of the
patients and optic atrophy in 19 %. They also
noted that the uveitis was bilateral in 15 of the
16 patients [1].

The German uveitis group described that
anterior uveitis accounted for 10 % of patients
with MS, whereas intermediate uveitis comprised
78 % of the uveitis seen in patients with MS.

There was a higher prevalence of MS within the
subgroup of patients with intermediate uveitis
(10.3 % of 438 patients) [21].

In a small prospective study of 21 patients
with intermediate uveitis by Prieto et al, 47.6 %
demonstrated demyelinating lesions on MRI and
33.3 % were diagnosed with definitive MS. This
series was one of the highest reported associa-
tions with MS in patients with intermediate
uveitis [23].

The large population study from Emory
demonstrated that uveitis was bilateral in most
patients (22 of 28; 78.5 %). One of the most
common types of uveitis was intermediate uveitis
(in 10 of 28 patients; 35.7 %) and panuveitis (in
11 of 28 patients; 39.3 %). Isolated anterior
uveitis was observed in 4 of 28 patients (14.3 %)
and posterior uveitis was observed in 3 of 28
patients (10.7 %). Retinal periphlebitis (venous
sheathing) was noted in 11 of 28 patients
(39.3 %) [20].

The results from the Lyon MS database
revealed a predominance of posterior uveitis (10
patients, 35.7 %). Isolated anterior uveitis was
observed in eight patients (28.6 %), panuveitis in
eight patients (28.6 %), and intermediate uveitis
in two patients (7.1 %). Retinal periphlebitis was
noted in five patients (17.8 %) [18].

Birnbaum et al. [24] performed a large retro-
spective study evaluating over 1800 patients with
chronic anterior uveitis. They identified 30
patients with MS (1.6 %) and noted an increase
in the incidence of MS-associated uveitis diag-
nosed in the last decade. They have attributed
this increase to refinements in the neuroimaging
facilitating the diagnosis.

Therapy

There have been many recent therapeutic trials
for MS, and most use antiinflammatory and
immunosuppressive regimens. Glucocorticoids
(such as oral Prednisone or IV methylpred-
nisolone) temporarily ameliorate the symptoms
of the disorder but do not alter the course of the
disease [25]. The typical relapsing remitting
pattern of MS is most responsive to
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immunomodulatory therapy which is not as
effective for chronic progressive patterns. In
patients with uveitis, a neurologic diagnosis
may have important implications for manage-
ment as certain medications may induce further
disease. Tumor necrosis factor (TNF) blockers
can exacerbate or precipitate demyelination;
thus, these drugs are specifically contraindicated
for patients with MS-associated uveitis.

While it was not the focus of their study, Zein
et al. reported that 69 % of their MS-associated
uveitis patients were treated with topical steroids,
63 % with trans-septal steroids, 38 % with oral
steroids, as well as 1 patient with Azathioprine, 1
with cyclosporine, and 1 with methotrexate.
They have not described different outcomes
based on treatment option [1].

It remains unclear whether the various ther-
apeutic options used in the management of
disease manifestation in the CNS are effective
for MS-associated uveitis. Uveitis specialists
have often approached the ocular manifestations
of disease in similar manner to idiopathic
intermediate uveitis with regional/ intraocular
corticosteroids. For progressive or more severe
ocular disease, systemic immunomodulatory
therapy with methotrexate, azathioprine,
mycophenolate mofetil, and cyclosporine has
been used (often in collaboration with
neurology).

Conclusion

The clinical association of uveitis with multiple
sclerosis has been reported with varying preva-
lence ranging from 0.4 to 28.5 %. Intermediate
uveitis is the most commonly observed subtype
of uveitis found in MS patients. MS-associated
uveitis is typically bilateral and can have anterior
and posterior manifestations.
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30Multiple Evanescent
White Dot Syndrome

George N. Papaliodis

Introduction

Multiple evanescent white dot syndrome
(MEWDS) is a rare idiopathic ocular inflamma-
tory disorder that typically ensues after a viral
prodrome. Jampol et al. [1] described the condition
in 1984 in a series of 11 adults who transiently had
decreased vision and the presence of white dots in
the fundus. The disease ismore common in young,
white, healthy females and is usually unilateral
although bilateral cases have been reported. The
disorder is characterized by the presence of white
to yellow-white lesions at the level of the retinal
pigment epithelium distributed over the posterior
fundus. The lesions resolve spontaneously and
visual prognosis is excellent.

Epidemiology

From 1984–1994, there were approximately 80
cases of MEWDS reported in the literature (via
Pubmed search). This condition typically affects

younger patients (range of 17–47 years) and is
more common in females (1:3male to female ratio).

Etiology

The etiology of MEWDS is unknown although
there are multiple plausible theories that have been
proposed including a possible infectious etiology
(given the prodromal flu-like symptoms) and
autoimmune disorder. No specific infectious agent
has been identified. The autoimmune basis of the
disease is supported by the finding that 44.4 % of
these patients are HLA-B51 positive [2].

Clinical Manifestations

Patients with MEWDS complain about blurry
vision, photopsias,floaters, and visualfield deficits.
The most prominent characteristic of the disease is
the presence of multiple, small (100–200 microns)
white to yellow-white spots distributed over the
posterior fundus. The lesions tend to concentrate
around the optic nerve and vascular arcades and
extend to the mid-periphery of the retina. Other
features that have been reported include anterior
chamber and vitreous cells, macular granularity,
and optic nerve swelling [1, 3]. The lesions are
present during the acute phase of the disorder and
then spontaneously resolve without treatment.

G.N. Papaliodis (&)
Department of Ophthalmology, Harvard Medical
School, Massachusetts Eye and Ear Infirmary,
243 Charles Street, Boston, MA 02114, USA
e-mail: George_Papaliodis@meei.harvard.edu

© Springer International Publishing AG 2017
G.N. Papaliodis (ed.), Uveitis,
DOI 10.1007/978-3-319-09126-6_30

217



Diagnosis

The diagnosis of MEWDS is primarily estab-
lished clinically based on the typical fundus
findings, transient nature of these lesions, and
excellent visual outcome without therapy. Sero-
logic studies may be obtained to exclude other
potential entities that can mimic the findings of
this disorder (e.g., syphilis, tuberculosis, toxo-
plasmosis, sarcoidosis). Fluorescein angiography
demonstrates early punctate hyperfluorescence
and late staining in areas corresponding to the
white dots.

Treatment

There is no specific treatment required for this
condition. The white dots resolve spontaneously
(thus the term “evanescent”) and the visual
prognosis is excellent.

Conclusion

MEWDS is a rare idiopathic ocular inflammatory
disorder manifesting as white to yellow-white
lesions in the posterior fundus that ensues after a
“flu-like” prodromal syndrome. The disorder is
characterized by spontaneous resolution of the
lesions and excellent visual prognosis.
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31Punctate Inner Choroidopathy

George N. Papaliodis

Introduction

Punctate inner choroidopathy (PIC) is an idio-
pathic inflammatory disorder of the eye, which is
more commonly affecting young myopic
females. The etiology of this condition remains
unknown. Patients usually develop yellow-white
chorioretinal lesions at the level of the inner
choroid and retinal pigment epithelium in the
absence of intraocular inflammation. The condi-
tion is typically bilateral but asymmetric.

Epidemiology

The exact incidence and prevalence of PIC is
unknown as this a relatively uncommon ocular
inflammatory disorder. In a case series from
Moorfields Hospital in London with 136 patients
diagnosedwith PIC over a 16 year period, 93 %of
the patients were female with a mean age at initial
presentation of 32 and 84 % were myopes [1].

Etiology

The etiology of the condition remains unknown
although there are multiple postulated theories.
Some researchers have suggested that PIC is a
limited variant of myopic degeneration, as it
occurs more commonly in myopic females. In the
original series by Watzke et al. [2] myopia ran-
ged from −3.25 to −10 diopters. Others have
proposed that PIC represents a mild form of
multifocal choroiditis. Tiedman et al. [3] theo-
rized that there may be an association with
Epstein–Barr virus infection and the develop-
ment of the disorder. An autoimmune etiology
has similarly been considered given an associa-
tion with the development of PIC and the ser-
otype HLA-DR2 [4], and there have been
familial case reports involving mother–daughter
who are affected [5].

Clinical Manifestations

The most common symptoms reported from
patients with PIC are blurry vision, floaters, and
photopsias. Slit lamp exam demonstrates absence
of intraocular inflammation. Fundoscopy is
characterized by multiple, small (50–300
microns in diameter), yellow or white, opaque,
and round lesions scattered throughout the pos-
terior pole. The condition is typically bilateral
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but asymmetric. The clinical appearance is sim-
ilar to presumed ocular histoplasmosis syndrome
(POHS). These entities are differentiated based
on lack of exposure to the causative fungal spe-
cies in the latter and different demographics in
the former (PIC affects young, myopic females).
The most significant complication of PIC is the
development of choroidal neovascular mem-
branes (CNVM) (estimated to occur in 17–40 %
of patients with PIC lesions) [2, 6] and are the
leading cause of poor visual outcome from this
disorder [6].

Diagnosis

The diagnosis of PIC is based on history and
clinical examination (absence of intraocular
inflammation and characteristic lesions in the
posterior pole). Fluorescein angiography
demonstrates early hyperfluorescence of the
lesions with variable late staining. Elec-
troretinogram (ERG) is typically normal.

Treatment

PIC is generally viewed as a benign disease with
favorable prognosis and resolution of acute
lesions within weeks after the initial presentation.
Therefore, no treatment is typically recom-
mended. Systemic corticosteroids have been used
successfully in those with compromised visual
acuity on presentation. Multiple treatments have
been used for the CNVMs secondary to PIC
including systemic and intraocular steroids,

surgical excision of the membranes, photody-
namic therapy (PDT), and intraocular injection of
anti-VEGF agents (bevacizumab and
ranibizumab).

Conclusion

Punctate inner choroidopathy (PIC) is an idio-
pathic inflammatory disorder of the eye, which is
more commonly affecting young, myopic
females. The etiology is unknown and the
prognosis is generally favorable in the absence of
macular CNVMs.
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32Psoriasis Associated

Rebecca Hunter

Psoriasis

Psoriasis is a common inflammatory skin disease
with a prevalence of 1–2 % in Caucasians. Skin
manifestations of psoriasis vulgaris, the most
common variant of psoriasis, typically involve
sharply demarcated areas of erythematous pla-
ques that are covered with silver or white scales
(Fig. 32.1). These lesions usually involve the
elbows, knees, scalp and lumbar area. Another
variant is pustular psoriasis that is characterized
by red erythematous areas and pustules as the
name suggests. These pustules can combine and
form large areas of pus [1].

Psoriatic Arthritis

There are various extracutaneous manifestations
of psoriasis. Of these, psoriatic arthritis (PsA), a
seronegative spondyloarthropathy (SpA), is one.
This entity was first recognized more than
100 years ago, but its clinical manifestations and
pathogenesis are still being delineated to this date
[2]. The prevalence of arthritis in patients with

psoriasis varies. Studies have shown that PsA
affects from 5 to 25 % of patients with psoriasis
and can vary not just by degree of skin
involvement but also by geographic area [1, 3,
4]. The clinical spectrum of the disease can be
influenced by diet, climate, and microorganisms
which differ by geographic locations [5].

PsA is defined as a SpA with characteristic
skin and nail findings. There are a variety of
articular features that can occur in patients with
PsA. The most common is polyarthritis, a sym-
metric arthritis involving more than 5 joints.
Other clinical subsets are spondylitis with or
without peripheral arthritis, distal interphalangeal
arthritis (see Fig. 32.2), asymmetric
mono-oligoarthritis, and arthritis mutilans [2]. It
may also be grouped into patients that show
peripheral articular disease or axial disease with
radiologic sacroiliitis. The peripheral pattern
occurs more commonly than the axial pattern. Of
patients with axial disease, nearly half of the
patients are HLA-B27 positive [2]. Patients who
are HLA-B27 positive have earlier disease and
have been noted to have a shorter interval
between onset of skin manifestations and joint
disease [6, 7]. Given these distinct subsets, the
clinical course of PsA may vary. Some studies,
however, have shown that men show less disease
progression than women [8]. In addition, the
relationship between skin manifestations and
severity of joint disease is still unclear. Most
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patients develop skin lesions prior to joint dis-
ease. Some studies have found that patients with
active arthritis tend to have milder skin disease
but others have found an inverse relationship [9,
10]. Other studies have found no relationship
between skin disease and severity of joint
disease [11].

Non-ophthalmic Extra-Articular
Manifestations of PsA

The correlation between severity of
extra-articular manifestations and joint inflam-
mation has been evaluated. Nail involvement can
be seen in all forms of psoriasis but is more
common in patients with psoriatic arthritis
occurring in 50–90 % of patients with the disease
[10, 12, 13]. The nail findings most commonly
consist of pitting and yellow discoloration of the
fingernails. In more severe cases there may be
onycholysis. As opposed to skin disease, it has
been noted that the severity of a patients’ nail
findings correlates with their joint disease [14].

Psoriatic Arthritis Associated Uveitis

Uveitis is reported to be the most common
extra-articular manifestation of the SpAs [15]. The
association between PsA and uveitis has been well
documented. The likelihood of a patient with acute
anterior uveitis to have PsA is reported to be less
than 1 %, however the occurrence of uveitis is up
to 25 % in patients with PsA (Table 32.1 and 32.2)
[16, 17]. The prevalence of uveitis has been
reported to be higher in women however this is
variable [20–22]. Joint disease generally precedes
eye manifestations but some reports have shown
ocular inflammation as the initial presentation of
PsA [18].

The first report of the association between eye
manifestations and PsA was in the 1970s [19].
Lambert and Wright described the eye manifes-
tations of 112 patientswith PsA. The authors noted
31 % of patients had some form of ocular
inflammation. Conjunctivitis was the most com-
mon followed by iritis, episcleritis, and kerato-
conjunctivitis sicca (Table 32.3). Of the patients
found to have iritis, 43 % had sacroiliitis and
28.5 % had spondylitis. There was a higher
prevalence of iritis in patients with axial disease
when compared to other patients. The authors
were the first to conclude that eye inflammation
was a frequent complication of psoriatic arthritis,
and this was the first study to address the concept
of PsA as a seronegative SpA.

Fig. 32.1 Skin lesion in psoriasis vulgaris

Fig. 32.2 Marked swelling of the metacarpophalangeal
joints and “sausage” like swelling of the digits in a patient
with psoriatic arthritis
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Most of the literature since has evaluated PsA
associated uveitis in comparison to the uveitis
found in other seronegative SpAs which includes
ankylosing spondylitis (AS), reactive arthritis
(formerly known as Reiters syndrome), arthritis
associated with inflammatory bowel disease
(IBD), PsA and undifferentiated SpA [17, 20].
These studies have shown that the prevalence
and clinical characteristics of uveitis associated

Table 32.1 Reported frequency series

Author/year % patients with ocular inflammation Types of inflammation

Lambert and Wright [19] 8.9 Episcleritis, AU

Leonard et al. [9] 3.3 AU

Gladman et al. [13] 7 AU

Torre-Alonso et al. [12] 2.8 AU

Jones et al. [11] 5 AU

Quiero et al. [21] 18 AU, PU

Taylor et al. [38] 10.5 AU

Collantes et al. [39] 1 AU

Zeboulon et al. [17] 25.1 AU,PU

Niccoli et al. [22] 9 AU

Canoui-Poitrine et al. [40] 11.1 AU

De Lima et al. [41] 5 AU

AU: Anterior uveitis designates iritis, iridocyclitis
PU: Posterior uveitis designates choroiditis, retinitis, vasculitis

Table 32.2 Uveitis in the
SpA from clinical series
[18, 21, 22, 35, 37, 39, 40,
42, 43]

PsA AS ReA IBD

Prevalence (%) 1–25 20–40 12–26 2–37

Onset Acute/Insiduous Acute Acute Insiduous

Location AU/PU AU AU AU/PU

Laterality Bilateral Unilateral Unilateral Bilateral

HLA-B27 +/− + + +/−

Joints Before Before After After

Age 39–48 33 30’s 37

M:F Varies 2:1 2:1 Varies

Likelihood of uveitis
(%)

7–16 20–50 12–37 3–11

Table 32.3 Types of ocular inflammation associated
with PsA [12, 19, 35]

Conjunctivitis (6.7–19.6 %)

Anterior uveitis (Variable, See Table 32.2)

Keratoconjunctivitis sicca (2.7 %)

Episcleritis (1.8)

Posterior uveitisa (44%)
aNot specific as to type of posterior uveitis
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with each type of SpA can vary significantly
(Table 32.2).

Patients with PsA predominantly have uveitis
that is insidious in onset, continuous and bilateral
with a high rate of recurrence (Table 32.2). [20,
21] In addition, this patient population is more
likely to have posterior involvement than seen in
other types of SpAs. Uveitis is equally repre-
sented among patients with axial and peripheral
joint disease with half of patient cohorts having
peripheral joint disease alone and the other half
having a combination of axial disease alone or
both [22]. However, other authors have found
variable risk factors such as extensive axial
involvement, specifically sacroiliitis, and
dactylitis [21, 22]. It has been noted that patients
with axial disease and uveitis tend to have a
distinct clinical picture from the more common
presentation and is clinically more similar to the
uveitis seen in patients with AS. [21] This pre-
sentation is more often of acute onset with pre-
dominantly anterior chamber inflammation.

Juvenile Psoriatic Arthritis
and Uveitis

Given the unique features that are associated with
pediatric uveitis, special attention should be
given to PsA associated uveitis in children.
Juvenile psoriatic arthritis (JPsA) is a distinct
clinical entity, defined as a chronic inflammatory
arthritis associated with psoriasis. It is considered
a distinct subtype of juvenile idiopathic arthritis
(JIA) based on observations that patients with
JPsA have a form of juvenile idiopathic arthritis
that differs both in its clinical manifestations and
in its outcome than that noted in adults [23].
JPsA represents up to 10 % of all JIA subtypes
and has a predilection for females. Anti-nuclear
antibodies (ANAs) are positive in more than
50 % of affected patients [24]. Uveitis has been
reported to occur in 10–15 % of JPsA patients.
Other series have reported a much higher
prevalence (Table 32.4). In addition, it has been
reported that up to 13 % of children with chronic
uveitis will have JPsA [28].

Heiligenhaus et al. [35] looked at the preva-
lence and complication rates of uveitis in the
different subtypes of JIA. The authors noted
75 % of patients with early-onset JPsA had
asymptomatic uveitis and inflammation present
on routine screening. This was the same in both
oligoarticular and polyarticular arthritis patients.
This was in contrast to JIA patients with
HLAB27 associated eye inflammation and late
onset JPsA (>6 years) that was typically symp-
tomatic. The authors also noted a low rate of
complications compared to the other subtypes of
JIA patients with only 25 % developing ocular
complications [25].

Butbal et al. [26] compared the clinical fea-
tures of patients with JPsA and JIA. The authors
divided each group into patients with oligoartic-
ular disease and polyarticular disease. They
found that in patients with oligoarticular disease
there was no difference in the rate of uveitis
between the two groups, at 19 %. However in
patients with polyarticular disease, the preva-
lence of uveitis in patients with JPsA was 23.8 %
compared to 0 % of the JIA patients. However,
the authors noted that this low prevalence of
uveitis in their polyarticular JIA cohort had not
been previously reported and was likely due to
small sample size. Otherwise there was no sta-
tistical difference between ANA positivity, type
of uveitis (acute versus chronic), or rates of
complications between the two groups.

In summary, the uveitis in JPsA patients tends
to be more similar to that seen in JIA patients and
different than adult PsA associated uveitis.
Additionally, pediatric patients should be

Table 32.4 Reported frequency of uveitis in juvenile
psoriatic arthritis series

Author/year % patients with ocular
inflammation

Types of
inflammation

Stoll et al.
[46]

7.9 CAU

Heiligenhaus
et al. [25]

10 CAU

Butbal et al.
[26]

18.8–23.8 CAU, AAU
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monitored closely for asymptomatic ocular
inflammation as they may have a worse visual
prognosis.

Psoriasis and Uveitis

The association between psoriasis without
arthritis and uveitis is not as well established but
will be briefly discussed. The first report that
associated psoriasis with uveitis was in 1979.
Knox reported 10 patients with uveitis diagnosed
with psoriasis [27]. They concluded that there
was a rare but important correlation between eye
inflammation and skin disease. Following this,
more comprehensive studies found that most
patients with uveitis and psoriasis also have
arthritis at presentation [28, 29]. Given this cor-
relation, some feel the prevalence of uveitis in
patients with psoriasis without arthritis is not
significant. However, more recent studies have
shown evidence that an entity of psoriatic uveitis
without arthritis does exist.

Durrani et al. [30] set out to establish the
relationship between psoriasis without arthritis
and uveitis. Prior to this there had been scattered
case reports documenting patients with skin
psoriasis and uveitis (Table 32.5). They com-
pared patients with AAU and psoriasis against
patients with idiopathic AAU and HLA-B27
associated uveitis. Thirty-six patients with a
diagnosis of psoriasis and uveitis were found.
Almost half of patients were HLAB27 positive.
The authors noted that the age of presentation of
ocular inflammation in patients with psoriasis
was significantly higher than the other AAU
groups. They commonly had recurrent uveitis

that was acute in onset and non-granulomatous
which was similar to the other subtypes of AAU.
However, patients with psoriasis were more
likely to have bilateral and persistent inflamma-
tory episodes and respond to NSAIDs more so
than with other types of AAU.

Chandran et al. [31] evaluated 105 Singa-
porean patients with psoriasis and attempted to
identify all ocular abnormalities (not limited to
uveitis). They noted a varied range of eye
pathology in their patient population. Only 2 had
uveitis and 1 of these had an associated arthritis.
Interestingly both patients had extensive skin
disease and the authors concluded that the
severity of skin disease may be an important risk
factor for the development of uveitis. This has
yet to be assessed in a large population study.

In summary, there is currently minimal data to
show an association between psoriasis and
uveitis without arthritis although some authors,
as noted, support its existence [30, 32]. Most
studies do support an entity of ocular psoriasis
that includes other ophthalmic disease but does
not show an increased risk of uveitis [31, 33].
Other ocular manifestations of psoriasis include
blepharitis, conjunctivitis, keratitis sicca, and
peripheral keratitis [33].

Pathogenesis

The pathogenesis of PsA associated uveitis is
unknown but likely multifactorial with genetic,
environmental and immunologic factors.

The HLA-B27 haplotype has been associated
with arthritis and uveitis. This was described for
the first time in 1973 by Brewerton et al. [34].
HLA-B27 is implicated in a large portion of
patients with PsA. This relation is particularly
seen in patients with axial-type disease [35].
Some literature has reported an increased risk of
developing uveitis in patients with HLA-B27 and
SpA [17]. Some have found that 40 % of patients
with HLAB27 have uveitis compared to 14 % in
HLA-B27 negative patients, with an odds ratio of
4.2. That said, the link between autoimmune
inflammatory diseases and HLA-B27 remains
speculative. Interestingly, animal studies of

Table 32.5 Reported frequency of uveitis in psoriasis
series

Author/year % patients
with ocular
inflammation

% Joint
involvement

Casarou-Catsari
et al. [28]

3 100

Chandran et al.
[31]

2 50
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HLA-B27 transgenic rats and mice that develop
spontaneous inflammatory disease affecting the
gastrointestinal tract, peripheral and vertebral
joints, male genital tract, skin, and nails, rarely
develop anterior uveitis [36].

Other haplotypes have also been associated
with PsA associated uveitis (Table 32.6). Queiro
found a genetic association between the
HLA-DR13 haplotype and PsA and uveitis. They
found that HLA-DR13 was the best predictor of
developing uveitis in patients with PsA rather
than HLA-B27 [21]. The authors found an
increased incidence of HLAB27 in their patient
population with uveitis, however, in multivariate
analysis concluded that the gene predisposes to
arthritis, specifically SI and spondylitis, but not
uveitis and is not a true genetic risk factor for
uveitis in SpA.

Treatment

The treatment strategies of PsA associated uveitis
are similar to those directed at any type of
immune-mediated ocular inflammatory disease.
The location of inflammation (anterior or poste-
rior), duration of inflammation, and comorbidi-
ties affect the clinician’s therapeutic alternatives.
As discussed, patients with PsA associated
uveitis have a variety of ocular manifestations
and therefore the treatment can vary. For patients
with anterior segment inflammation, topical
steroids and cycloplegia may be sufficient.
However, if indolent inflammation is the case,
requiring chronic steroid use, ocular complica-
tions such as cataract formation and elevated
intraocular pressure become more concerning.
For posterior inflammation, topical steroids are
usually inadequate to suppress inflammation.

Other alternatives include local steroid injections
given either tran-septally sub-tenons, or intraoc-
ularly. These options, however, do not obviate
the aforementioned complications. Systemic
steroids are also an initial alternative for patients
who have posterior segment inflammation or
vision threatening inflammation. However if
patients have recurrent disease on tapering sys-
temic steroids or require high doses of steroids
for prolonged periods to maintain disease quies-
cence, they should be transitioned to
steroid-sparing immunosuppressive therapy.

Although the treatment of PsA and all SpA
has significantly changed over the past decade,
first line therapy after failure of systemic and
local steroids are conventional disease-modifying
antirheumatic drugs (DMARDs) which are
steroid-sparing agents that include antimetabo-
lites such as methotrexate, mycophenolate
mofetil, and azathioprine; T-cell inhibitors such
as cyclosporine; and alkylating agents such as
cyclophosphamide and chlorambucil. This is also
true for ocular manifestations of PsA.

If the patient fails conventional DMARDs or
develop associated toxicity, tumor necrosis factor
inhibitors (TNF-i) are usually initiated. This class
of drug has revolutionized the treatment of PsA
[47]. TNF-i have been associated with significant
reduction in the signs and symptoms of inflam-
mation in PsA. Four TNF-i have been in use for
more than 5 years: etanercept, infliximab, adali-
mumab, and golimumab. These medications
have been shown to be superior to placebo in the
treatment of inflammatory arthritis and cutaneous
manifestations of PsA. Case reports have
demonstrated the use of these medications in
ocular inflammatory disease. Although most of
the literature focuses on the use of these medi-
cations on all SpA-associated uveitis, one study
specifically addressed the use of infliximab and
adalimumab in PsA associated uveitis [48]. The
authors noted that 7 of 8 patients with PsA
uveitis achieved remission of their ocular
inflammation on TNF-i with an average time of
therapy of 6 months. Six of these patients were
concurrently treated with methotrexate.

More recent studies have interestingly found a
lower rate of recurrence of uveitis likely related

Table 32.6 HLA haplotypes associated with Ps/PsA
uveitis

HLA type Joint disease

HLAB27 [17, 35] Axial

HLAB51 [44, 45] None

HLADR13 [21] Axial and Peripheral
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to the increased use of newer therapeutic drugs
such as TNF inhibitors over the last 10 years
with improved control of systemic inflammation
in patients with PsA that would also significantly
reduce the incidence of ocular inflammation [22].

There are also newer therapeutic agents on the
horizon that have been studied in the treatment of
PsA [47]. These include a TNF-i, certolizumab
pegol, and the fully human monoclonal antibody
against IL-12 and IL-23, ustekinumab. Studies
have yet to show their efficacy in PsA associated
uveitis.

Ocular Complications of Psoriatic
Arthritis Associated Uveitis

The types of complications associated with
PsA-associated uveitis are the same as those
associated with intraocular inflammation from
any cause. The complications rates have been
found to be similar to those associated with other
SpAs and include cataracts, glaucoma, CME, and
posterior synechiae formation (Table 32.7) [35].
Children with JPsA have shown to have a
worsened visual prognosis in comparison to JIA
associated uveitis. [28]

Conclusion

Psoriasis is a common inflammatory skin disease
that can affect various extracutaneous manifes-
tations (most notably joints and eyes). The
treatment of the associated uveitis should be
guided by the location of the intraocular inflam-
mation, duration of active disease, and concern

about steroid associated ocular toxicity. For those
with frequent disease exacerbations or chronic
uveitis, some consideration should be given to
the use of steroid sparing immunomodulatory
therapy. Conventional DMARDs (Methotrexate,
Azathioprine, etc) are effective treatment options
as are the newer TNF alpha inhibitors.
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33Reactive Arthritis/Uveitis Syndrome

George N. Papaliodis

Introduction

Reactive arthritis/uveitis syndrome (also descri-
bed as Reiter’s syndrome) is an autoimmune
condition that develops in response to an infec-
tion in other regions of the body (following
diarrheal illnesses, cervicitis, urethritis). The
original description in the literature included a
triad of associated inflammatory events includ-
ing: (1) arthritis; (2) conjunctivitis; (3) urethritis.
Anterior uveitis has been described in 3–12 % of
affected patients [1].

In 1916, Hans Conrad Julius Reiter reported a
German lieutenant who developed
non-gonococcal urethritis, arthritis, and con-
junctivitis [2]. Reiter was not the first to describe
this syndrome, but his name became affiliated
with the condition. In 1977, a campaign to
rename the syndrome “reactive arthritis” was
initiated as others had described the constellation
of findings in the literature prior to Reiter, and
Reiter had been convicted at the Nuremberg trials
for war crimes as a member of the Nazi party
(enthusiastic support of enforced racial steriliza-
tion and euthanasia).

The exact incidence and prevalence of the dis-
order is difficult to establish as the classic triad is
only found in approximately 33 % of the patients,
and there is often a lag between the development of
the infectious illness and the resultant inflamma-
tory events (typically 1–4 weeks later). Addition-
ally, someof the predisposing infectious agents (eg
Chlamydia urethritis) may be relatively silent with
few if any clinical symptoms. In a US population-
based study in Oregon and Minnesota, the inci-
dence of reactive arthritis following documented
enteric bacterial infections ranged from 0.6 to 3.1
cases per 100,000 (and varied depending upon the
organism) [3].

Clinical Manifestations

The syndrome can affect many organ systems in
the body including

1. joints—patients develop a painful, inflam-
matory, asymmetric oligoarthritis which can
involve the phalanges, ankles, hips, sacroiliac
joint, and knees

2. ligaments and tendons—inflammation at the
site of insertion into the bone (aka enthesitis)

3. eyes—conjunctivitis, iritis, keratitis, scleritis;
Conjunctivitis is found in 58 % of patients
with reactive arthritis syndrome and is typi-
cally bilateral and mild
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4. skin—keratoderma blennorrhagica (patches
of scaly skin on the palms, soles, trunk, or
scalp)

5. genitourinary system—urethritis, cervicitis,
prostatitis, cystitis

6. mouth—oral ulcerations
7. cardiac—valvular incompetence (aortic insuf-

ficiency) has been very rarely described [4]

Causes

Multiple infectious agents have been implicated
as potential inciting etiologies of the syndrome.
Antecedent urinary tract infection with Chlamy-
dia trachomatis or Ureaplasma urealyticum has
been associated as a trigger for reactive arthritis.
In other cases, patients have developed the
symptoms following a diarrheal illness due to
intestinal infection with Shigella, Salmonella,
Yersinia, Campylobacter, E. coli, and C. difficile.
The inability to identify the exact pathogen does
not exclude the condition. Even in well con-
trolled case series, the success in isolating the
microbe is approximately 50 %.

Interestingly, approximately 30–50 % of
those who develop reactive arthritis/uveitis syn-
drome are HLA-B27 positive (although values
vary widely). The development of the syndrome
has been theorized to require the correct genetic
predisposition and appropriate environmental
exposure (infectious process) to initiate the
inflammatory autoimmune condition. The clini-
cal manifestations and severity depend upon
the triggering infection and epidemiologic
setting [5].

Testing

Confirmation of the antecedent infectious process
by laboratory testing is often difficult to establish
as there is commonly a delay between the
infectious agent that initiated the process and the
development of the inflammatory sequelae. In
patients who have localizing symptoms

(diarrhea, dysuria, cervical discharge, etc.), stool
cultures, urine culture, and/or vaginal swabs are
obtained. Erythrocyte sedimentation rate
(ESR) and c-reactive protein (CRP) may be ele-
vated, although in one large study, elevations in
ESR and CRP were found in less than 50 % of
the patients [6]. HLA-B27 testing (as noted
above) may also be of some clinical utility.
Synovial fluid findings are typically nonspecific
and characteristic of inflammatory arthritis with
elevated leukocyte counts.

Treatment

There are multiple considerations in the treat-
ment of this condition as numerous organ sys-
tems are often involved. Treatment of the inciting
infectious process (urologic or gastrointestinal)
has not demonstrated efficacy in reducing or
controlling the inflammatory events in other
areas of the body [7].

Patients with acute arthritis are treated with
oral nonsteroidal anti-inflammatory drugs
(NSAIDs). This category of agents is the most
common form of therapy (Naproxen 500 mg
BID to TID; Indocin 50 mg TID to QID;
Diclofenac 50 mg TID). Those with refractory
disease can be treated with intra-articular or
systemic corticosteroids.

Those resistant to oral NSAIDs and subse-
quently fail systemic steroids or patients who
develop chronic arthritis (defined as greater than
6 months duration) should be considered for
non-biologic disease modifying antirheumatic
drugs (DMARDs). The most commonly used
agent in this category is methotrexate. Patients
who do not respond to methotrexate at maximal
dosing are typically treated with TNF alpha
inhibitors. Meyer et al. [8] published a series of
patients with refractory reactive arthritis (having
failed NSAIDs and non-biologic DMARDs) and
demonstrated that anti TNF alpha therapy was
rapidly effective in 90 % of the patients.

The conjunctivitis associated with this syn-
drome is bilateral and mild and often requires no
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treatment. Acute anterior uveitis can be treated
with topical corticosteroids and cycloplegic
agents. In patients with frequently recurring or
chronic intraocular inflammation, systemic
immunomodulatory therapy should be consid-
ered with the agents previously described in this
section. Patients are initiated on treatment with
oral NSAIDs and then converted to Methotrexate
for treatment failures. Those with recalcitrant
disease may warrant therapy with TNF alpha
inhibitors.

Conclusion

Reactive arthritis/Reiter’s syndrome is classically
defined as a clinical triad of inflammatory events
manifesting as arthritis, urethritis, and conjunc-
tivitis. The aforementioned findings ensue after a
predisposing infectious illness typically involv-
ing the urethra, urinary tract, or bowel. HLA-B27
is present in approximately 30–50 % of patients
who develop reactive arthritis. Some studies have
demonstrated a higher association in those who
are HLA-B27 positive (75–90 %) [9]. The con-
junctivitis is often bilateral and mild requiring no
treatment. Anterior uveitis is treated with topical
steroids along with cycloplegics. In those with
frequently recurring or chronic inflammation,
therapy with daily oral NSAIDs or more
aggressive pharmacologic options like
Methotrexate or a TNF alpha inhibitor may be
indicated.
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34Relapsing Polychondritis

Jose Daniel Diaz

Introduction

Relapsing polychondritis (RP) is a rare, recur-
rent, and often progressive multisystem autoim-
mune disorder characterized by destructive
inflammation of cartilaginous and connective
tissues in many organs. Initially described in
1923 as a polychrondropathy, [1] the episodic
nature of the inflammatory events ultimately lead
to its characterization as relapsing polychondritis
in 1960 by Pearson et al. [2] The pathogenesis
remains largely unknown, and the diagnosis is
usually made based on the presence of chondritis
in two of three anatomic sites (auricular, nasal,
laryngotracheal). Alternatively, patients may
meet criteria by one of the aforementioned and
two additional features such as ocular inflam-
mation, audiovestibular damage, or seronegative
arthritis [3]. As the manifestations are unusual
and there is no confirmatory blood study, early
diagnosis can be difficult but crucial to avoid
severe life-threatening complications such as
renal failure or laryngotracheal collapse [4]. In
1986, the 5 and 10 year survival rates after

diagnosis was 74 and 55 %, respectively [5].
Advances in awareness, treatment options, and
improved management of complications since
that initial study have increased survival to a
reported 94 % at 8 years in 1998 [6].

Epidemiology and Ocular
Manifestations

RP is a very rare condition, with a reported
incidence of 3.5 cases per million worldwide [3].
It is most commonly diagnosed in middle age,
usually between 40–50 years of age; however, it
can appear in childhood and as late as during the
eighth decade [5, 7]. There is a male to female
ratio of approximately 1:3, and it affects all eth-
nic groups, however there have been reports of
predominance in Caucasian populations [8, 9].

As ocular manifestations are common in
patients with RP, ophthalmologists can play a
significant role in diagnosis. Ocular involvement
has been reported in 60–70 % of cases, with
episcleritis (39 %) and scleritis (14 %) repre-
senting the most common manifestations [10].
Other ocular manifestations include uveitis,
exudative retinal detachment, chorioretinitis,
ocular muscle paresis, optic neuritis, and
peripheral ulcerative keratitis [10, 11]. Impor-
tantly, up to a third of patients with RP present
with ocular symptoms, which may be a marker of
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disease severity as patients with ocular involve-
ment tend to develop multisystem manifestations
[6, 10–12].

In those who develop uveitis, nongranuloma-
tous iritis is the most common manifestation,
reported in up to 22 % of RP patients [5, 10].
This may occur independently or concomitantly
with scleritis (as a sclerouveitis) [13, 14]. Dense
cyclitic membranes and hypopyon have also
been reported as sequelae of severe intraocular
inflammation [15–17]. Several case reports have
described posterior uveitis and panuveitis
although these are exceedingly rare [18, 19].

Laboratory Investigation

There are no specific laboratory tests for the
diagnosis of RP. Antibodies to type II collagen
are elevated in the acute phase of RP and have
been shown to correlate with disease activity
[20–23]. Antibodies to type IX and XI collagen
have also been described, however they generally
lack sensitivity and specificity. Serologic testing
for the presence of antinuclear antibodies (ANA),
anti-neutrophil cytoplasmic antibodies (ANCA),
rheumatoid factor, or complement levels can
suggest the presence of concomitant autoimmune
or inflammatory disorders, but are generally
unhelpful in the diagnosis of RP [24, 25].

Laboratory investigation can be used to assist
in following the course of the disease, most
notably during an acute flare. Anemia, leukocy-
tosis, thrombocytosis, and elevated ESR are
often seen during the active phase [10, 26].

Treatment

Given the rarity of RP, there is a general lack of
randomized clinical trials to confirm the efficacy
and optimal dosing of treatment regimens used in
patients with RP. Most data is anecdotal with
treatment generally being empiric and titrated
according to disease activity. Furthermore, it
must be noted that treatment for the ocular
manifestations of RP often overlaps with treat-
ment of other systemic involvement.

Patients with mild ocular disease including
episcleritis, mild scleritis, and iritis can respond
well to topical corticosteroids which may
also be combined with systemic nonsteroidal
anti-inflammatory drugs (NSAIDs). Patients with
more severe evidence of ophthalmic involvement
such as peripheral ulcerative keratitis, nodular
and necrotizing scleritis typically require sys-
temic corticosteroids (prednisone 1 mg/kg daily)
and/or more potent cytotoxic agents such as
methotrexate, azathioprine, mycophenolate
mofetil, cyclophosphamide, and TNF-alpha
inhibitors (adalimumab and infliximab) [27–29].

Immunomodulatory agents are often needed
in patients with signs of systemic vasculitis or
those who develop resistance to or chronic
dependence on systemic steroids to remain clin-
ically stable. Methotrexate, although contraindi-
cated in patients with hepatic impairment, is
considered effective at treating those with RP
associated ocular inflammation. A starting dose
of Methotrexate typically 7.5–10 mg/week is
used, which can be titrated up to 25 mg/week as
dictated by disease activity [30]. Infliximab, an
anti-TNF-alpha agent has been reported to be
effective in patients with refractory RP, espe-
cially in those with necrotizing scleritis refractory
to treatment with methotrexate.

Conclusion

RP continues to be an elusive autoimmune dis-
ease characterized by recurrent inflammatory
episodes of cartilaginous tissue. Given the
numerous typical and atypical presentations,
combined with the rarity of the disorder, the
correct diagnosis is often delayed. Ocular mani-
festations of disease such as episcleritis and
scleritis are common while uveitis is more
uncommon. Although extensive case reports and
case series of RP are available in the literature,
there is still limited data regarding its pathogen-
esis and optimal treatment in patients with
uveitis. Topical and systemic corticosteroids
continue to be the mainstay of treatment, with
steroid-sparing agents available for patients
requiring long-term management. Continued
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multicenter studies are warranted in order to
establish a logical treatment approach and
guidelines.
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Introduction

Rheumatoid arthritis (RA) is a common, chronic
systemic inflammatory disease of unknown etiol-
ogy that primarily involves the joints.
Extra-articular manifestations are also observed
including ophthalmologic involvement in
approximately 25 % of RA patients. The clinical
course of the ocular disease may be quite variable.
The importance of early diagnosis of ophthalmic
disease in the patient with RA cannot be overem-
phasized since it permits the timely management
of potentially serious, sight-threatening compli-
cations. The presence of ocular disease may also
be an indication of ongoing systemic disease
activity [1, 2]. However, ocular involvement and
severity of ocular disease may exist independently
from articular inflammation and should be evalu-
ated in all RA patients regardless of
extra-ophthalmic manifestations [3].

Epidemiology

RA is found worldwide and has no racial
predilection; the prevalence is 0.8–1 % of the
general population [4] affecting women approx-
imately three times more often than men.
Worldwide the annual incidence of RA is
approximately three cases per 10,000. The dis-
ease is more commonly diagnosed after age 40
[4] but patients of any age can be afflicted. The
onset of RA is most frequent during the fourth
and fifth decades of life (peak between ages 35–
50) [5]. The disease prevalence increases with
age, and the threefold difference between the
sexes diminishes in older age groups [6].

Diagnosis

The revised criteria for the diagnosis of rheuma-
toid arthritis (RA) are as follows: (1) morning
stiffness in and around joints lasting at least 1 h
before maximal improvement; (2) soft tissue
swelling (arthritis) of three or more joint areas
observed by a physician; (3) swelling (arthritis) of
the proximal interphalangeal, metacarpopha-
langeal, or wrist joints; (4) symmetric swelling
(arthritis); (5) rheumatoid nodules; (6) the pres-
ence of rheumatoid factor; and (7) radiographic
erosions and/or peri-articular osteopenia in hand
and/or wrist joints. The diagnosis of rheumatoid
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arthritis is established by the presence of four or
more of the aforementioned criteria (Criteria 1
through 4 must have been present for at least
6 weeks to merit significance). The presence of
rheumatoid factor (RF) is found in approximately
75 % of patients with RA and is not independently
diagnostic of the disease. Anti-cyclic citrullinated
peptide (anti CCP) antibodies are as sensitive as
RF and more specific in early and established
disease. Anti CCP may be detected in patients
prior to the onset of clinical manifestations of RA
[7–13].

Ocular Manifestations

The most common ocular manifestation of adult
RA is keratoconjunctivitis sicca occurring in 9–
31 % of patients. Other ocular manifestations
include: episcleritis (0.17–5.7 % of RA patients);
scleritis (0.15–6.3 % of RA patients) [5]; scle-
romalacia perforans, peripheral and central cor-
neal ulceration have also been reported but are
less common.

Uveitis is rare in adult RA in the absence of
concomitant inflammatory disease involving the
cornea or sclera (this is theorized via progression
of inflammatory disease in contiguous ocular
structures). In a series of 32 patients with
rheumatoid scleritis, 14 (44 %) had at least one
episode of anterior uveitis; of those, 7 patients
(50 %) had necrotizing anterior scleritis, 5
patients had diffuse anterior scleritis, and 2
patients had nodular anterior scleritis [14]. None
of the patients had isolated iritis in the absence of
scleritis. Other case series have reported corre-
lation with the degree of scleral inflammation and
presence of uveitis.

Rheumatoid arthritis associated vasculitis was
described in the 1960s in patients who developed
severe clinical manifestations (skin rash, cuta-
neous ulcerations, gangrene, peripheral neu-
ropathy, and visceral infarction) [15]. In one case
series by Giordano and colleagues, 18.3 % of
patients with RA had fluorescein angiographic
evidence of retinal vasculitis [16] without clinical
signs on fundoscopy.

Etiology

The etiology of rheumatoid arthritis (RA) is
unknown but suspected to have both genetic and
environmental factors (as with most autoimmune
diseases). Severe RA is 4 fold more common
than the general population in those with
first-degree relatives who have rheumatoid factor
positive RA. Approximately 10 % of patients
with RA will have an affected first-degree rela-
tive [4].

In a study reported by Lawrence, there was a
32 % concordance rate of rheumatoid arthritis in
monozygotic twins [17]. There have also been
HLA types identified more commonly in
patients with rheumatoid arthritis. The
HLA-DRB1×0401/0404 genotype is particularly
associated with severe, erosive, seropositive RA
[18–21].

Treatment

The treatment of adult rheumatoid arthritis
associated uveitis is dictated by the location of
the intraocular inflammation (anterior versus
posterior), severity of disease, and associated
scleral involvement. The treatment of the con-
comitant scleritis is often the key determinant in
selection of an anti-inflammatory agent.

Anterior uveitis is typically treated with topi-
cal steroid drops and cycloplegics. Posterior
uveitis is treated with local steroid injections
(trans-septal), systemic corticosteroids, or
DMARDS (disease modifying anti-rheumatic
drugs). If the associated scleritis is mild, an
oral NSAID in combination with topical steroids
may be a reasonable initial therapy (Naprosyn
375–500 mg BID to TID; Indocin 75 mg BID).
For moderate to severe associated scleritis (e.g.,
severe diffuse or nodular scleritis), systemic
corticosteroids are preferred given rapidity of
action and control of inflammation (Prednisone
one mg/kg/day). For those with severe/
necrotizing scleritis, initiation of treatment with
a DMARD in addition to systemic corticos-
teroids is recommended to achieve disease
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remission. The response to therapy is monitored
closely and altered as necessary. The DMARDs
currently used include:

• Leflunomide (Arava)
• Cyclosporine (Neoral)
• Methotrexate (Rheumatrex, Trexall)
• Azathioprine (Imuran)
• Cyclophosphamide (Cytoxan)

Biologics (Actemra, Cimzia, Enbrel, Humira,
Kineret, Orencia, Remicade, Rituxan, Simponi)
have also been used in this disorder with efficacy.

A detailed discussion of each medication is
beyond the scope of this section but more thor-
oughly covered in the chapter on Medical
Treatment for Uveitis.

Due to the destructive nature of the joint
disease, potential involvement of multiple organ
systems, and possible complications that may
ensue from systemic immune suppression,
patients are often managed by a rheumatologist
and collaborating ophthalmologist [20–25].

Conclusion

RA is a common, chronic, destructive, and gen-
erally progressive systemic inflammatory disease
with a long-term outcome that is characterized by
significant morbidity and associated premature
mortality. The most common ocular manifesta-
tion of RA is dry eye and associated sequelae.
Uveitis in adult RA is usually due to associated
scleritis and/or keratitis. The treatment of choice
is often dictated by the severity of the associated
scleral inflammation.
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36Sarcoidosis

Kathryn L. Pepple and Russell N. Van Gelder

Introduction

Sarcoidosis is a multisystem inflammatory dis-
ease of unclear etiology characterized by the
presence of noncaseating granulomas. Any sys-
tem can be involved, although the lungs, lymph
nodes, skin, and the eye are most commonly
involved [1]. 25–60 % of patients with systemic
sarcoidosis will present with ophthalmic
involvement at some point in the course of their
disease [2], and any part of the eye and orbit can
be involved (see Table 36.1). In some patients
ophthalmic manifestations can be the initial
manifestation of systemic disease [3, 4]. Uveitis
is the most common ocular presentation. Sar-
coidosis is responsible for 3–10 % of uveitis
cases in referral practices [4–8].

Systemic Manifestations
of Sarcoidosis

The primary organ affected by sarcoidosis is the
lung, with up to 95 % of patients demonstrating
involvement by chest X-ray [1]. X-ray findings

have been classified into five categories by the
modified Scadding system [9]. Stage zero
patients have no evidence of hilar adenopathy or
pulmonary infiltrate. Stage 1 disease shows
bilateral hilar lymphadenopathy without pul-
monary infiltration. Stage 2 shows bilateral hilar
lymphadenopathy with pulmonary infiltration.
Stage 3 patients demonstrate just pulmonary
infiltration without hilar lymphadenopathy, and
Stage 4 patients demonstrate evidence of pul-
monary fibrosis. Prognostic information can be
gained by scoring pulmonary involvement, with
90 % of Stage 1 patients entering disease
remission within 2 years of diagnosis, while
30 % or less of patients with stage III disease
will enter remission. Overall half of patients with
systemic sarcoidosis will experience remission
within 3 years of diagnosis with two-thirds
experiencing remission by 10 years [10]. How-
ever, one-third of patients will have persistent,
progressive disease that can lead to significant
organ damage and functional impairment. For-
tunately, the disease is only rarely fatal with
<5 % mortality, usually as a result of pulmonary
fibrosis, cardiac, or neurologic involvement [10].

Skin involvement is also common, occurring
in 25–35 % of patients [10]. Erythema nodosum
only occurs in about 10 % of patients, but is a
classic rash that can present as part of Lofgren’s
syndrome (Erythema nodosum, fever, arthral-
gias, and bilateral hilar lymphadenopathy).
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Lupus pernio is another distinctive
sarcoid-associated rash that appears as indurated
violaceous lesions on the nose, cheeks, lips, and
ears. Other less specific skin findings include
macules, papules, and plaques on the trunk and
extremities. When present, skin findings provide
good tissue to biopsy for diagnostic histology.

Almost any tissue can be affected in sarcoidosis,
and many patients will present with clinical
involvement of the liver (11 %), central nervous
system (5 %), the parotid gland (4 %), the bone
marrow (4 %), or within the heart (2 %) [1]. On
autopsy, more widespread organ involvement can
be documented. Some organ systems will manifest
simultaneous involvement as part ofwell-described
acute clinical syndromes. The eye is involved in the
acute presentation known as Heerfordt’s syndrome
with uveitis, fever, parotid gland enlargement, and
cranial nerve palsies. The potential for widespread
and variable organ involvement in sarcoidosis
emphasizes the importance of a good review of
systems and complete exam in patients with this
disease.

Epidemiology

Sarcoidosis is found throughout the world, but
prevalence and typical presentation can vary by
region and ethnicity [11]. The highest incidence
is reported in Finland at 28 cases for 100,000
people. In comparison, Japan has the lowest
reported incidence of 3.7 cases per 100,000
people [12]. In the United States, African
Americans are affected three times more often
than Caucasians, and are more likely to develop
chronic disease [13].

Most patients will present in their third or
fourth decade, and most are diagnosed before the
age of 50 [10]. Peak incidence is around age 30,
but sarcoidosis can present at any age. While
older children and adolescents typically present
with a similar array of organ involvement as seen
in adults, pediatric patients with the early onset
form of the disease present more commonly with
joint involvement [14]. Blau–Jabs syndrome,
which presents with granulomatous arthritis,
uveitis, and dermatitis, is a familial form of early
onset sarcoidosis due to mutations in the
CARD15/NOD2 gene [15].

Differences in ocular disease prevalence have
also been identified in association with gender,
race, and geographic location [4, 11, 16, 17].
Reports of ocular involvement in systemic sar-
coidosis range widely from <10 % in Finland
[18], to 12–80 % in the United States [1, 2, 7,
19], 27–50 % in England [20, 21], 41 % in the
Netherlands [4], and to 50–80 % in Japan [18,
22]. Ocular involvement has different definitions
in these studies, and prevalence rates exceeding
50 % usually reflects the inclusion of kerato-
conjuctivitis sicca as a manifestation of ocular
sarcoidosis. Ocular involvement can also be
influenced by race and gender, with multiple
studies identifying an increased risk for eye
involvement in women and black patients [1, 4].
A further racial predisposition toward anterior

Table 36.1 Ophthalmic manifestations of sarcoidosis

Orbital granuloma

Lacrimal gland enlargement and keratoconjunctivits
sicca

Conjunctival granuloma

Interstitial keratitis

Episcleritis

Scleritis

Anterior uveitis
–Acute and chronic
–Granulomatous and nongranulomatous

Intermediate uveitis

Posterior uveitis
–Retinal vasculitis
–Choroiditis
–Retinitis
–Optic neuritis
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uveitis in black patients and posterior uveitis in
white patients has also been described [4, 23].

Etiology

The etiology of sarcoidosis remains unknown,
but there is increasing evidence for an infectious
or environmental trigger that in susceptible
populations leads to the characteristic chronic
granulomatous inflammatory response [24].
Possible infectious agents vary by population
with nontuberculosis mycobacterial exposure
linked to patients in North American and Europe,
while Propionibacterium has been linked with
Japanese cases [25]. An infectious agent is also
implicated by the transmission of sarcoidosis
from affected donors to previously unaffected
patients undergoing bone marrow [26, 27] and
cardiac [28] transplantation. The case for
mycobacterial exposure is strongly support by
the results of biochemical exploration of the
Kveim reagent. This reagent was used in the
Kveim-Siltzbach test, a historical clinical test for
sarcoidosis. The test utilized a protease resistant
extract of spleen or lymph node tissue from
patients with known sarcoidosis. This extract was
injected subcutaneously into patients with sus-
pected sarcoidosis. A positive test consisted of a
granulomatous reaction occurring at the injection
site [29]. Within the insoluble and protease
resistant fraction of the Kveim reagent,
mycobacterial catalase was identified [30]. Sub-
sequent studies found that a significant number
of sarcoidosis patients demonstrate a specific
immune response to catalase peptides, supporting
a role for mycobacterial exposure in the devel-
opment of sarcoidosis [31]. Other environmental
factors have also been suggested by studies
identifying sarcoidosis in association with expo-
sure to inorganic particles [32, 33], increased
incidence in the spring [34], and in association
with certain occupations such as metal working,
firefighting, nursing, and first responders to the
World Trade Center attack in 2001 [35–38].

In addition to an environmental trigger,
genetic susceptibility influences disease

development and pathogenesis. Case-controlled
epidemiology studies, candidate gene studies,
and genome wide association studies (GWAS)
have identified an increased prevalence of sar-
coidosis among family members as well as sus-
ceptibility and phenotype modifying gene
associations [39–42]. Many susceptibility genes
have a known role in immune function and reg-
ulation, most notably two HLA class II antigens
HLA-DRB1 and HLA-DQB1 which have been
repeatedly associated with disease [43, 44].

Genetic factors have also been implicated in
influencing the ocular manifestations of sar-
coidosis. Association studies have identified an
increased likelihood of ocular involvement
developing in the siblings of patients with known
ocular disease (OR 3.0, 95 % CI 1.7–5.4) [45].
And a recent study suggests the complement
factor H (CFH) polymorphism Tyrosine 402
histidine genotype may predispose to more sev-
ere posterior segment disease [40].

Pathogenesis

The immunopathologic hallmarks of sarcoidosis
includes epitheliod noncaseating granulomas
with activated CD4+ T cells and macrophages, a
Th1 polarized cytokine response, and local tissue
production of immunoregulatory cytokines such
as TNF-α, IL-10, IL-12, and IL-18 [46, 47]. The
stimulus for granuloma formation and mainte-
nance in sarcoidosis is still not completely
understood. However, a growing body of evi-
dence supports a two-step model of disease [48].
The first step entails exposure to an environ-
mental agent such as infection with a Mycobac-
terium or Propionibacterium species. The
infection is rendered inactive by the host immune
response, but clearance of certain protease
resistant or other insoluble antigens is delayed
and activates the characteristic sterile granulo-
matous response. The course of this second stage
of the disease (i.e., acute vs. chronic) would then
be modified by genetically encoded immune
systems variations leading to the protean phe-
notypic manifestations.
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Ocular Manifestations

Ocular sarcoidosis most commonly presents as
uveitis. However, any part of the orbit or adnexa
can be affected, and sarcoidosis should be con-
sidered in the differential diagnosis of any patient
with inflammatory disease. Classic findings that
suggest sarcoidosis include granulomatous or
“mutton fat” keratic precipitates (Fig. 36.1), iris
nodules (Fig. 36.2), vitreous snowballs, nodular
segmental periphlebitis (Fig. 36.3), atrophic
peripheral chorioretinal lesions (Fig. 36.4), and
active granulomas of the retina (Fig. 36.5), optic
nerve (Fig. 36.6), or choroid [49]. Bilateral
involvement is typical (86–98 %), but involve-
ment can be asymmetric [32, 50]. Keratocon-
junctivitis sicca is an another common
manifestation of ocular sarcoidosis, second only

Fig. 36.1 Granulomatous keratic precipitates in sarcoid
anterior uveitis

Fig. 36.2 Bussaca nodules of the iris in a pediatric
patient with sarcoid panuveitis (photo courtesy of Debra
Goldstein)

Fig. 36.3 Segmental periphlebitis without vascular
occlusion is a common posterior segment manifestation
of sarcoid uveitis (photo courtesy of Debra Goldstein)

Fig. 36.4 Inactive, punched out chorioretinal scars in the
inferior periphery in an older Caucasian female with
primarily posterior segment involvement

Fig. 36.5 Active retinal granulomas (photo courtesy of
Debra Goldstein)
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to uveitis in one case series [7], with lacrimal
gland involvement described in almost one-third
of patients with chronic disease [2]. A full dis-
cussion of all ophthalmic manifestations of sar-
coidosis is beyond the scope of this chapter. We
will focus on the intraocular and uveitic mani-
festations of sarcoidosis except to note that when
the eyelids or conjunctiva are involved, biopsy of
these structures can be an excellent and mini-
mally invasive source of tissue for pathological
diagnosis, with yields of 36–75 % [51, 52].
Nondirected biopsy, on the other hand, is of very
low yield and not advised. In cases where sus-
picion is high, but initial biopsy results are neg-
ative, additional analysis of biopsy samples with
multiplane sectioning may increase yield [53].

Most patients with sarcoid uveitis will present
with symptoms such as redness, sensitivity to
light, and decreased vision. However some
patients with will be asymptomatic, or have
minimal complaints such as floaters and ocular
disease will only be identified on screening
evaluation [4]. The International Workshop on
Ocular Sarcoidosis (IWOS) identified seven
clinical signs that are suggestive of ocular sar-
coidosis (Table 36.3). These are considered
characteristic, but not pathognomonic for sarcoid
uveitis since they can also be found in other
forms of uveitis, particularly infection with TB.

Anterior Uveitis

Anterior uveitis is the most common form of
uveitis presenting in around two-thirds of
patients. Most patients will have a single occur-
rence that corresponds to the initial diagnosis of
systemic disease, but some patients will develop
chronic anterior uveitis [2]. Granulomatous fea-
tures such as mutton fat keratic precipitates
(KP) or iris nodules are classic. Nodules at the
papillary margin (Koeppe), on the iris surface
(Busacca), and in the angle (Berlin nodules) are
present during disease activity. As the peripheral
granulomas resolve spontaneously or with treat-
ment, they can form synechia to the anterior lens
capsule, or tent-shaped peripheral anterior syne-
chia (PAS) [54]. Extensive PAS and posterior
synechia can lead to chronic or acute angle clo-
sure glaucoma which portends a poor visual
prognosis [55]. Documentation of the new
synechia and PAS can help detect episodes of
disease activity between office visits, and prompt
reevaluation of the treatment strategy before
permanent damage has occurred.

Intermediate Uveitis

Intermediate uveitis is a less frequent manifes-
tation of ocular sarcoidosis (4–21 %) [7, 56],
however it is important to identify and treat
effectively as it can be significantly associated
with decreased vision [55]. Symptomatic patients
will report blurred vision or floaters with
minimal pain and redness. Vitreous signs classic
for sarcoid include snowballs and “strings of
pearls” vitreous opacities. Intermediate uveitis
can also present with segmental periphlebitis that
may take on the classic appearance of
“candle wax drippings” also known as “taches de
bougie”. Complications of intermediate uveitis
such as cystoid macular edema can occur, and
can lead to permanent vision loss if untreated.

Fig. 36.6 Sarcoid granuloma of the optic nerve head
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Posterior Uveitis

Posterior involvement is second to anterior
uveitis in prevalence occurring in around a third
of patients, but is associated with a higher risk for
poor visual prognosis [55]. Vitritis and vasculitis
are frequent findings. Involvement of the retinal
venules with segmental periphlebitis is typical,
but less commonly vascular involvement can be
significant and include arteriolitis, aneurysm
formation, and branch retinal vein occlusion with
neovascularization [57, 58]. Round punched out
choroidal lesions, most often in the inferior
peripheral retina are common, particularly in
elderly Caucasian women [59]. Posterior seg-
ment granulomas, appearing as solitary or mul-
tiple elevated whitish masses, are uncommon
(*6 % of patients), but can involve the retina,
choroid, and optic nerve [50].

Diagnosis

The gold standard for diagnosis of ocular sar-
coidosis requires identification of noncaseating
granulomas in ocular tissue samples. However,
due to the low diagnostic yield from nondirected
conjunctival biopsy and the risk of morbidity
associated with in intraocular biopsy, this gold
standard is rarely achieved. Therefore a validated
criteria based on a combination of seven clinical
and five laboratory or imaging findings has been
established in order provide a standardized level
of diagnostic certainty for ocular sarcoidosis [49,
50]. Using the International Workshop on Ocular
Sarcoidosis (IOWS) criteria for the diagnosis
ocular sarcoidosis (Table 36.2), four levels of
diagnostic certainty were established. The high-
est level of certainty “definitive ocular sar-
coidosis” requires the combination of a
compatible clinical presentation (Table 36.3)
with a positive biopsy of any involved tissue (eye
biopsy not required). Other laboratory and
imaging studies have varying positive and neg-
ative predictive values for establishing the diag-
nosis of ocular sarcoidosis (Table 36.4), but can
be used to support the lower levels of certainty in
the absence of biopsy confirmation [50]. Due to

the presence of lung involvement in 90 % of
patients with systemic sarcoidosis, demonstration
of bilateral hilar lymphadenopathy by chest
X-ray or CT is considered strong support for the

Table 36.2 IOWS criteria for the diagnosis of ocular
sarcoidosis

Definite ocular
sarcoidosis

Biopsy proven with compatible
uveitis

Presumed ocular
sarcoidosis

Biopsy not performed
Bilateral hilar lymphadenopathy
with compatible uveitis

Probable ocular
sarcoidosis

Biopsy not performed
Normal chest X-ray
three suggestive eye findings
(Table 36.3)
two positive lab tests (Table 36.4)

Possible ocular
sarcoidosis

Biopsy negative
four suggestive eye findings
two positive lab tests

Table 36.3 Clinical signs suggestive of ocular
sarcoidosis

1. Mutton fat keratic precipitates OR Iris nodules at the
papillary margin (Koeppe) or in the stroma (Bussacca)

2. Nodules in the trabecular meshwork OR tent-shaped
peripheral anterior synechia

3. Vitreous snowballs OR string of pearls vitreous
opacities

4. Multifocal peripheral chorioretinal lesions

5. Periphlebitis with a nodular or segmental appearance
OR macroaneurysm in an inflamed eye

6. Granuloma of the optic nerve OR choroid

7. Bilateral ocular inflammation

Table 36.4 Laboratory investigations for ocular
sarcoidosis

1. Chest X-ray with bilateral hilar lymphadenopathy

2. Chest CT in a patient with a negative chest X-ray

3. Elevated serum angiotensin converting enzyme OR
elevated serum lysozyme

4. Two abnormal liver enzymes test (ALP, AST, ALT,
GGT, or LDH)

5. Negative tuberculin test

ALP alkaline phosphatase, AST aspartate
aminotransferase, ALT alanine aminotransferase, GGT
gamma-glutamyl transferase, or LDH lactate
dehydrogenase

248 K.L. Pepple and R.N. Van Gelder



diagnosis of ocular sarcoidosis, and confers the
diagnosis of “presumed ocular sarcoidosis.” Any
evidence of pulmonary involvement should
prompt further evaluation with a pulmonary
specialist for pulmonary function testing and
consideration of bronchoalveolar lavage and
transbronchial lymph node biopsy. In the
absence of hilar lymphadenopathy and without
biopsy confirmation, a patient can still be diag-
nosed with “probable” sarcoidosis or “possible”
sarcoidosis in the presence of a compatible
uveitis and the specified combination of sup-
portive ocular findings and laboratory studies.

Additional investigational tests that have been
used to suggest the diagnosis of sarcoidosis
including elevated angiotensin converting
enzyme (ACE), elevated serum lysozyme,
abnormal liver enzymes, and anergy to PPD
testing [60]. None have sufficient positive or
negative predictive values to definitively diag-
nose or rule out disease in isolation. However, in
the correct clinical context two or more positive
tests can support the diagnosis of “probable or
possible ocular sarcoidosis.” Among these tests,
serum ACE and lysozyme levels are commonly
ordered despite the low sensitivity or specificity.
Angiotensin converting enzyme is generated by
the macrophages involved in granuloma forma-
tion, and serum ACE levels can reflect the total
granuloma burden present in a systemic granu-
lomatous disease like sarcoidosis. An elevated
serum ACE can be identified in 60 % of patients
with sarcoidosis [50, 60], but a normal or low
ACE level does no rule out disease. ACE levels
will also be lowered in patients taking ACE
inhibitor medications for hypertension. Particular
care needs to exercised in the interpretation of
ACE levels in the pediatric population as ACE
activity can be markedly increased through
puberty in normal healthy children [61].
Although not included in the IWOS criteria,
gallium scintigraphy in combination with serum
ACE levels has been reported to have a high
specificity for the diagnosis of sarcoidosis in
patients with a negative chest X-ray [62]. How-
ever gallium scanning can be difficult to inter-
pret, and a negative test does not rule out disease
so it is not routinely recommended. Like ACE,

lysozyme is also produced by granulomata, and
can be elevated in patients with sarcoidosis.
Typically elevations in lysozyme and ACE will
occur together, but occasionally, patients with
sarcoidosis will only demonstrate an elevation in
serum lysozyme. However, once again this result
is not specific for sarcoidosis, and lysozyme can
also be elevated in other conditions such as
leprosy, tuberculosis, acute leukemia, pernicious
anemia, and osteoarthritis [60].

In addition to the above tests and considera-
tions, two critical components in the evaluation
of any patient with ocular sarcoidosis include the
exclusion of other granulomatous diseases, par-
ticularly tuberculosis, and a complete examina-
tion to determine the presence and extent of any
systemic involvement with appropriate subspe-
cialty referral.

Treatment

Patients with ocular sarcoidosis are at risk for
vision loss from complications such as cataract,
glaucoma, macular edema, retinal ischemia, and
optic nerve involvement [2, 55, 56, 63]. The first
goal of treatment is to control inflammation using
corticosteroids. The route of delivery should be
tailored to best target the anatomic location or
locations of inflammation. In addition, medical
management of complications including elevated
pressure and cystoid macular edema
(CME) should be initiated as indicated. Surgical
management for complications such as cataract,
vitreous opacity, CME, and advanced glaucoma
requiring surgical intervention should ideally be
planned after 3 months of quiescence has been
achieved [64–67].

Topical therapy is generally effective for
anterior segment involvement, with periocular
steroids reserved for refractory cases or for
treatment of any associated cystoid macular
edema. For acute anterior uveitis, frequent
administration, of a topical steroid is recom-
mended until improvement in the inflammation is
noted. Once improvement has been achieved (by
SUN criteria [68]), topical steroids should be
tapered to the minimal required to maintain
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quiescence. During periods of active inflamma-
tion, a cycloplegic may also be administered to
reduce the development of posterior synechia
and minimize photosensivity. For many patients,
topical therapy will provide sufficient control for
anterior disease. However, in patients with per-
sistent inflammation and frequent (more than 4
per year) or vision threatening recurrences, sys-
temic therapy may be needed.

Intermediate and posterior segment involve-
ment generally requires the use of oral corticos-
teroids. However, in cases of unilateral or
asymmetric involvement periocular or intraocular
steroids can be effective. Before institution of oral
therapy or local depot steroid therapy, infectious
etiologies must be excluded. Consensus guideli-
nes for the use of systemic corticosteroids in
patients with ocular inflammatory disease sug-
gests the initial dose for treatment of active disease
with Prednisone at 1 mg per kg per day for adult
patients [69, 70]. For most patients this equals a
dose of 60–80 mg of oral prednisone a day fol-
lowed by tapering to low dose therapy (<10 mg
per day) with disease activity monitoring. Some
patients may require low dose corticosteroid
therapy to maintain disease quiescence.

In some cases, steroid sparing immunomod-
ulatory agents may be required for the manage-
ment of patients with ocular sarcoidosis.
Indications for corticosteroid sparing agents
include a chronic requirement for greater than
10 mg of prednisone daily to maintain disease
control, the development of corticosteroid intol-
erance, or the desire to avoid steroid-related side
effects [69]. There are few studies that have
evaluated the use of the various immunomodu-
latory agents in the specific treatment of patients
with ocular sarcoidosis [71–76], but there are two
pivotal studies that outline the summation of
available data from retrospective and prospective
case series, and provide expert panel recom-
mendations on the use of immunomodulatory
agents in patients with uveitis [69, 77]. These
recommendations form the basis of the following
treatment algorithm, but adjustments should be
made for individual patient circumstances.

Methotrexate (MTX) has demonstrated effi-
cacy in both systemic and ocular sarcoidosis [73,
74], and in the absence of contraindications it is
generally the first line agent used. Prescribing
practices vary, but in general patients are treated
with 15–25 mg dosed on a weekly basis. Liver
function tests should be monitored monthly over
the first 3 months of therapy, and every 3 months
subsequently. In addition to MTX, other oral
agents including mycofenolate mofetil and aza-
thioprine are considered efficacious in treating
ocular inflammatory disease, and may offer a
more compatible side effect profile for individual
patients [78–81]. Although systemic cyclospor-
ine is used in the management of refractory/
steroid dependent uveitis, there is evidence in
pulmonary medicine to suggest that this drug
may not be effective in sarcoidosis. A random-
ized controlled trial compared the efficacy of
Cyclosporine in progressive pulmonary sarcoid
to standard medical therapy (Prednisone). The
investigators could show no benefit in the group
treated with Cyclosporine and Prednisone com-
pared to those treated with Prednisone alone, and
more adverse events were observed in the
patients treated with Cyclosporine [93]. Tacroli-
mus is another promising steroid sparing agent,
however as a newer agent in the uveitis literature
there is less information about this agent in
patients with sarcoid uveitis [82, 83]. Alkylating
agents such as cyclophosphamide and chloram-
bucil have significant systemic toxicities that
make them less desirable options for patients that
fail other immunomodulatory agents, and they
are not used as first line agents for the treatment
of sarcoid uveitis.

When conventional first line immunomodu-
lation fail, blockade of tumor necrosis alpha
(TNFα) appears efficacious for patients with
sarcoid related uveitis. There are five anti-TNFα
agents available at this time in the United States;
infliximab (Remicade), adalimumab (Humira),
etanercept (Enbrel), golimumab (Simponi), and
certolizumab (Cimzia). All the anti-TNF agents
have been used in the treatment of noninfectious
uveitis, but the evidence for use of golimumab
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and certolizumab is still limited at this time [84].
Good evidence exists for efficacy of infliximab
[85–88] and adalimumab in the treatment of
ocular sarcoidosis, and current guidelines rec-
ommend these two agents as second line agents
in patients failing or intolerant to other
immunomodulators [77]. Etanercept has not
demonstrated efficacy for treatment of eye dis-
ease [76], and may lead to worsening of ocular
inflammation in sarcoid patients [89]. Therefore
current recommendations state that etanercept
should not be used in the treatment of ocular
sarcoidosis. A paradoxical sarcoid like reaction
has been reported in association with use of each
of the anti-TNFα agents [90]. Thus it is theoret-
ically possible that worsening inflammation in
the face of treatment could be misinterpreted as
treatment failure rather than a drug effect in
patients with sarcoid uvietis.

Prognosis

Visual prognosis in patients with sarcoid uveitis
is most impacted by the development of chronic
inflammation, posterior segment involvement,
and the presence of complications such as glau-
coma, cataract, and cystoid macular edema [55,
91, 92]. However, most cases will respond well
to a combination of topical, local or low-dose
systemic corticosteroids.

Summary

Sarcoidosis is a multisystem granulomatous dis-
ease that affects the eye in one-third of patients.
Bilateral involvement and granulomatous fea-
tures are classic features to suggest the diagnosis.
Screening for pulmonary involvement with a
chest X-ray or CT, and ruling out other infectious
etiologies are required as part of the diagnostic
evaluation. Treatment begins with corticos-
teroids, which are typically very effective for
patients with sarcoid uveitis. Immunomodulation
may be required for patients that develop chronic
disease.
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Introduction

In 1813 the 3-year-old son of a harness maker
stabbed himself in the right eye while playing
with one of his father’s awls resulting in loss of
vision in the traumatized eye. Shortly thereafter,
the boy’s left eye became inflamed, and 2 years
later he had lost vision in the non-traumatized
eye leaving him completely blind. Approxi-
mately 10 years later, this boy, Louis Braille,
invented the most commonly used tactile writing
system for the blind [1]. This alphabet was
named braille after the inventor.

The clinical scenario depicted above is the
typical presentation of patients afflicted with
sympathetic ophthalmia (SO). SO is a rare,
bilateral, and diffuse granulomatous intraocular
inflammation that occurs in most cases within
days or months after either surgery or penetrating
trauma to one eye. The clinical features of SO
have been known since antiquity. The earliest

known description of SO in literature is a paper
by Agathias in an anthology compiled from
Constantius Cephalis dating from 1000 AD [2].
SO was initially named sympathetic ophthalmitis
in 1840 by Sir William Mackenzie, a Scottish
ophthalmologist, who presented a series of six
cases in which a penetrating injury to one eye led
to bilateral blindness [3].

Epidemiology

Most of the literature about the incidence of SO
dates from the 1960s to 1980s [4–8]. These
studies suggest an incidence with a range of 0.2–
0.5 % following penetrating ocular injuries and
0.01 % after intraocular surgery. There are two
more recent studies from the United Kingdom
(2000) [9] and China (2009) [10]. The UK study
estimated the minimum rate of SO to be 0.03 per
100,000. The Chinese study estimated that SO
occurred at a rate of 0.37 % after open globe
injury. The results of both of these studies are
within the range of previously published articles.
There are approximately 3.1 penetrating eye in-
juries per 100,000 person/year in the United
States [11]. This implies approximately 9,800
penetrating eye injuries in the United States
during 2013 [12]. These estimates suggest that
during 2013 there were approximately 98 new
cases of SO in the US.
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Males are at increased risk for eye trauma
compared to females [13–15], thus SO resulting
from ocular trauma tends to affect males more
commonly [2, 5, 8, 16]. Similarly, given the
higher rates of ocular trauma in younger patients,
the age distribution of trauma-related SO cases is
skewed lower [8, 17]. However, contemporary
trends such as increased child safety monitoring
and prophylactic medical/surgical measures may
be reversing these trends in SO [16].
Surgery-induced SO does not show any gender
predilection. Since older patients undergo more
ocular surgery, surgical-induced SO tends to
affect older patients [9, 17].

Clinical Presentation

SO has been reported to occur as early as 10 days
[18] or as late as 66 years [19] after the pene-
trating trauma/surgical procedure. The peak
incidence of SO occurs between 1 and 2 months
after the inciting injury [20]. Most cases of SO
(70–80 %) occur between 2 weeks and 3 months
of the causative event [21]. 90 % of SO occurs
within 1 year of the injury [20].

Patients who have SO typically present with
ocular injection, pain, photophobia, epiphora,
and insidious loss of vision in the non-injured
eye [8, 22, 23]. These patients may also present
with diminished near vision, a result of changes
in accommodative amplitude [23, 24]. These
symptoms are often accompanied by worsened
inflammation in the injured eye [25]. Non-ocular
symptoms are rare and include hearing distur-
bances, high-frequency deafness, vitiligo, polio-
sis, alopecia, and meningismus [23, 26, 27].
Clinical symptoms and signs are variable and can
range from mild to severe [25, 28].

The slit lamp exam of patients with SO can
reveal conjunctival injection and ciliary flush
(limbal injection) [8, 22, 23]. The cornea may
have granulomatous (mutton fat) precipitates or
small white keratic precipitates [23, 28]. The
anterior chamber has cell and flare in approxi-
mately 67 % of cases [8]. The iris may be

thickened from lymphocytic infiltration and
posterior synechiae may form. Intraocular pres-
sure may be elevated as a result of synechiae and
clogging of the trabecular meshwork with
inflammatory debris. Alternatively, the eye
pressure may be low secondary to ciliary body
shutdown from the inflammation [22].

The posterior segment exam reveals
moderate-to-severe vitritis (see Fig. 37.2).
Papillitis, choroiditis, macular edema, migration
of pigment into inner retinal layers, retinal vas-
culitis, and serous retinal detachments may also
occur [21, 24]. Yellow-white choroidal lesions
occur in the posterior pole and mid-equatorial
region. These lesions may become confluent over
time. These lesions correspond pathologically to
Dalen-Fuchs nodules (see Fig. 37.1) [22, 25].
Dalen-Fuchs nodules appear in approximately
one-third of eyes enucleated for SO [21, 29]. The
Dalen-Fuchs nodules are not pathognomonic of
sympathetic ophthalmia as they may be seen in
other granulomatous inflammatory diseases such
as Vogt–Koyanagi–Harada syndrome and sar-
coidosis [25, 30]. Dalen-Fuchs nodules may
represent the more severe spectrum of SO [25,
31].

Findings in chronic SO include cataract,
glaucoma, choroidal neovascularization, subreti-
nal fibrosis, atrophy of the optic nerve/retina/
choroid, and finally phthisis bulbi [22, 24].

Fig. 37.1 Peripheral Dalen-Fuchs nodules in a patient
with sympathetic ophthalmia
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Testing

There are no blood studies to confirm the diag-
nosis of sympathetic ophthalmia. Clinical inves-
tigations in SO include fluorescein angiography
(FA), indocyanine green angiography (ICG),
B-scan ultrasonography (US), optical coherence
tomography (OCT), and pathological sections of
enucleated eyes.

FA in the early venous phase demonstrates
multiple hyperfluorescent areas that then
demonstrate late leakage at the level of the RPE
[22, 29]. Leakage occurs in Dalen-Fuchs nodules
and areas of retinal vasculitis [24]. Early block-
ing is seen in areas occupied by Dalen-Fuchs
nodules. The optic nerve head often stains in SO
even in cases without optic nerve head edema
[24]. Late pooling can be seen in the posterior
pole representing multiple, lobular, serous retinal
detachments [32].

ICG shows multiple hypofluorescent spots
without a hyperfluorescent collar in the inter-
mediate phase. Some of these areas become
isofluorescent in the late stage [33–35]. These
hypofluorescent areas are thought to correspond
to choroidal edema and choroidal inflammatory
infiltration [24]. Large areas of hypofluorescence
can be detected in the late phase of ICG [35].

US in SO is used to detect gross anatomic
changes in the retina and choroid. US can
demonstrate diffuse thickening of the choroid as
well as serous retinal detachments [36–38].

OCT in SO can be used to detect
micro-anatomic changes within the retina.
Observable OCT findings in SO include serous
retinal detachments, intra-retinal edema, disinte-
gration of RPE, tears in the RPE, elongation of
photoreceptors, and disorganization of the retinal
layers [29, 38–40]. Dalen-Fuchs nodules on OCT
appear as hyper-reflective lesions at the level of
the RPE with disruption of the inner
segment/outer segment (IS/OS) junction [38, 41].

Pathological sections of eyes with SO (both
the injured and the secondarily involved eye)
demonstrate marked swelling of the choroid that
corresponds to lymphocytic infiltration of the
choroid. The inflammatory response is charac-
terized as a diffuse, non-necrotizing, granulo-
matous inflammation of the entire uvea [22, 29,
42, 43]. Major cell types include epithelioid cells
and some giant cells [2]. However, the cellular
response is variable from case to case which may
explain the wide spectrum of clinical presenta-
tions [44]. In severe cases, eosinophils and
plasma cells can be observed, especially around
the inner choroid [45]. Severe cases are also
associated with the presence of pigment in the
epithelioid cells [46]. The inflammation, typi-
cally but not always, spares the choriocapillaris
[21, 45, 47].

Dalen-Fuchs nodules appear in approximately
one-third of SO cases [21, 22]. Dalen-Fuchs
nodules on pathological sections appear as
yellow-white lesions of the mid-periphery, loca-
ted in the choroid, typically between the RPE and
Bruch’s membrane [22, 25]. The RPE overlying
the nodules is usually intact, but can vary from
atrophic to hypertrophic [42, 44]. Histologically,
the Dalen-Fuchs nodules are composed of lym-
phocytes, histiocytes, and epithelioid cells cov-
ered by an intact dome of RPE [22, 42, 44].

Pathogenesis

SO has been reported after trauma to the eye
including non-penetrating trauma with hyphema,
perforated corneal ulcers, penetrating foreign
bodies, perforating foreign bodies, and malignant
melanoma [21, 48–50]. SO has similarly been

Fig. 37.2 Retinal vasculitis, vitritis, and inferior serous
retinal detachment in a patient with sympathetic
ophthalmia
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described as a sequelae from surgical procedures
such as trans-scleral cyclo-destructive laser, cat-
aract surgery, paracentesis incisions, iridectomy,
irradiation of choroidal melanomas, evisceration,
retinal surgeries such as pars plana vitrectomy,
and scleral buckling. SO has also resulted from
accidental surgical perforation of the eye and
from post-surgical endophthalmitis [29, 51–60].
Regardless of the nature of the instigating injury,
the ultimate initiating factor is the disruption of
the immune privilege of the eye. The immune
privilege of the eye is a result of blood–ocular
barriers in the retinal vascular endothelium,
epithelium of the RPE, retinal and ciliary blood
vessels; the absence of lymphatics in the eye,
except for the conjunctiva; and a host of tightly
regulated molecular expression profiles and
atypical immunologic cascades [25, 61–68].
Once these barriers are breached, intraocular
proteins are exposed to the immune system and
an immunologic reaction against these antigens
is initiated. Animal studies have shown that an
SO-like syndrome can be induced in mammals
with the peripheral (non-ocular) injection of
proteins such as rhodopsin, interphotoreceptor
retinoid-binding protein, recoverin, and soluble
retinal antigen (S antigen) [69–73].

The initial presentation of the intraocular
antigens to immune cells is via major histocom-
patibility molecules (MHC) and the process is
regulated via several cytokines. It is hypothe-
sized that certain MHC molecules, as a result of
differential inter-molecular interactions, present
intraocular proteins more successfully to immune
cells. Similarly, certain cytokine variants are
more or less able to induce a successful immune
reaction. Thus, individuals with certain MHC
and/or cytokine types are more likely to develop
SO. It follows that the severity of the manifes-
tations of SO might also be affected by the
specific types of cytokines or MHC molecules
that the individual possesses. Several variants of
cytokines and their associated proteins, for
example tumor necrosis factor (TNF)-α, TNF-β,
TNF receptor 2, and cytotoxic T-lymphocyte-
associated protein (CTLA) 4 and interleukin 10
(IL-10), have been shown to be either promote or
protect against SO. Patients with these cytokine

variants differ both in the severity of their clinical
presentation and the amount of steroids they
required to control their disease [74, 75]. Simi-
larly, patients with certain MHC variants, such as
HLA-DR4, HLA-DRw54, HLA-Bw54,
HLA-DRB1*04, and HLA-DQA1*03, are more
susceptible to SO and develop more severe
variants of SO [76, 77].

Treatment

There are essentially two broad approaches to the
management of SO: preventative by removal of
the inciting ocular tissues and/or therapeutic with
immunosuppressive/anti-inflammatory treatment.

Enucleation of the injured eye as a treatment
for SO was first advocated for by Pritchard in
1851 who suggested that enucleation be per-
formed once the uninjured eye showed signs of
serious inflammation [78]. This recommendation
was controversial because in some cases enu-
cleation did not impact the course of the disease
[2]. A study by Reynard et al. [79] demonstrated
that early enucleation, which was defined as
enucleation within 2 weeks of the inciting injury,
resulted in better visual acuity in the uninjured
eye, irrespective of treatment with corticos-
teroids. A subsequent multivariate logistic
regression analysis of these data reaffirmed the
conclusion that enucleation prior to 2 weeks after
the injury resulted in reduced rates of SO.
However, it was noted that eyes with good visual
potential should not be enucleated [80]. Gener-
ally, enucleation of injured eyes with poor visual
potential within 2 weeks of injury reduces but
does not eliminate the risk of SO. Evisceration of
the eye has also been used as a method to prevent
SO [81]. There is a healthy ongoing controversy
about the relative benefits of evisceration (im-
proved cosmesis, surgical ease, and surgical risk)
vs. enucleation (reduced risk of SO) [82–88].

Immunosuppression is used to treat sympa-
thetic ophthalmia after it becomes manifest. Prior
to the use of corticosteroids, approximately
50–60 % of eyes affected by SO became per-
manently blind [7, 23, 47]. By the last 1970 (well
after the introduction of corticosteroids), as many
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as 64 % of patients who had been treated with
corticosteroids had vision 20/60 or better. The
cost of visual preservation in these patients was
the steroid-associated side effects, with most
patients developing Cushing’s syndrome [7].
More modern corticosteroid treatment involves
high-dose oral corticosteroids (e.g., 1.0–
2.0 mg/kg/day prednisone) continued for a per-
iod of 3 months. This is administered with
adjunctive topical steroids and cycloplegics as
dictated by anterior chamber inflammation.
Steroids are subsequently tapered off and the
response to treatment is evaluated. Pulsed intra-
venous steroids (methylprednisolone 1 g/day for
3 days), followed by oral steroids, may be ben-
eficial in severe cases [22, 89].

In an effort to reduce the systemic side effects
of corticosteroids, the use of intravitreal steroids
may enable reduction of the quantity of systemic
steroids that may be required [22].

Some cases of SO are refractory to steroids or
require high doses of steroids for prolonged
duration that can cause systemic side effects.
These cases have been managed with steroid
sparing immunomodulatory therapy including
cyclosporine, tacrolimus, chlorambucil,
cyclophosphamide, methotrexate, mycopheno-
late mofetil, and azathioprine [22, 25, 90–95].
The preceding drugs can be toxic and can have
severe long-term sequelae including infertility
and secondary malignancies [28]. Moreover,
these agents require the physician to have com-
petence in prescribing these agents and managing
complications that may ensue. Current therapy
has shifted toward less toxic and more directed
immunomodulatory molecules. There have been
several reports of SO patients that have respon-
ded to treatment with anti-TNF-α monoclonal
antibodies including adalimumab and infliximab
[96–98].

In the future, with the advent of “personalized
medicine,” patients may be genotyped to risk
stratify those who are more likely to develop
severe variants of SO and treated more aggres-
sively to prevent ocular damage.

Conclusion

Sympathetic ophthalmia is a relatively rare,
bilateral granulomatous panuveitis that occurs
more commonly after penetrating trauma but also
described after intraocular surgical procedures.
The initiating event compromises the immune
privilege of the eye and induces intraocular
inflammation. Systemic corticosteroids are the
initial treatment implemented, but these patients
often require steroid sparing immunomodulatory
therapy to control the uveitis and avoid
steroid-associated toxicity.
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38Systemic Lupus Erythematosus

Khayyam Durrani

Introduction

Systemic lupus erythematosus (SLE) is a
chronic, multisystem autoimmune disorder
characterized by the production of antibodies
directed against components of the cell nucleus,
termed antinuclear antibodies [1, 2]. The condi-
tion can be life-threatening, and in some patients
with ocular involvement, may result in irre-
versible vision loss [3, 4].

Epidemiology

The prevalence of SLE is estimated to be 40
cases per 100,000 persons in individuals of
northern European descent, and more than 200
cases per 100,000 in individuals of African des-
cent [5]. The vast majority of patients are
females, with a female-to-male ratio of 9:1, and a
peak age of onset between the second and fourth
decades of life [6]. In addition to individuals of
African descent, Hispanics, and Asians are also
at higher risk of developing SLE [5].

Clinical Features

Systemic Manifestations

The American College of Rheumatology
(ACR) developed revised consensus criteria for
the diagnosis of SLE in 1997, which were further
modified by the Systemic Lupus International
Collaborating Clinics (SLICC) group in 2012 [7–
9]. According the SLICC criteria, a diagnosis of
SLE can be confirmed on the basis of biopsy-
proven lupus nephritis in the presence of ANA or
anti-dsDNA antibodies, or if 4 of 17 diagnostic
criteria, including at least 1 clinical and 1
immunologic criteria, are met (Table 38.1).
Although almost any organ system may be
involved, the most common systemic manifesta-
tions of SLE are arthralgia, skin rash, including
the characteristic butterfly rash involving the nose
and cheeks, as well as the raised, erythematous,
scaly lesions of discoid lupus, and constitutional
symptoms, such as fatigue, feverishness, and
anorexia [10, 11]. These are followed in fre-
quency by renal involvement, resulting in either
lupus nephritis, nephrotic syndrome, or renal
failure, and central nervous system involvement,
resulting from cerebral vasculitis or CNS
autoantibodies, which may manifest as headache,
psychosis, seizures, and focal neurologic deficits
[12, 13]. Other systemic manifestations of
SLE include serositis, pleurisy, and cardiac
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involvement including pericarditis, Libman–
Sacks endocarditis, and myocarditis [14].

Ocular Manifestations

SLE may affect any structure of the eye and its
adnexae, and ocular involvement has been repor-
ted to occur in up to one-third of patients [15].

Lupus may result in periorbital skin involve-
ment occurring as an extension of the character-
istic malar rash seen in the condition. In addition,
discoid lupus may primarily affect the lids, pre-
senting as a chronic, intractable blepharitis, or as
raised scaly lesions typically affecting the lateral
third of the lower lids [16, 17].

Keratoconjunctivitis sicca (KCS) is the most
common ocular manifestation of SLE, occurring
in up to one-third of patients [15]. KCS is asso-
ciated with the HLA-DRW52 antigen and
anti-Ro (SSA) and anti-La (SSB) antibodies [18].
Affected patients demonstrate typical stippling of
the corneal and conjunctival epithelia with
fluorescein and Rose Bengal stains, as well as
abnormal Schirmer testing. Filamentary keratitis
and fibrosis of the corneal stroma and conjunc-
tiva may occur in severe cases [19, 20]. Scleritis
and episcleritis are less common manifestations
of SLE, with lupus being responsible for 4 % of
cases of scleritis, and 11 % of cases episcleritis
in some studies [21, 22]. The presence of scleritis
may also be an indicator of systemic disease
activity [23]. Peripheral ulcerative keratitis,
interstitial keratitis, and anterior uveitis are less
common manifestations of SLE, but should
always be considered in the differential diagnosis
of these conditions [24, 25].

Retinal involvement is the second most com-
mon ophthalmic manifestation of lupus, occurring
in some studies in 3–29 % of patients [26]. Reti-
nal vascular changes have been shown to correlate
with systemic disease activity, and the waxing and
waning of retinal lesions parallels the course of
the systemic disease [27]. In one prospective
study of patients with lupus retinopathy, 88 % of
patients had active systemic disease, 73 % had
active CNS involvement, and patients with retinal
involvement had a higher mortality rate compared
to patients without retinal involvement [28]. The
most common retinal manifestations of SLE are
cotton wool spots and intraretinal hemorrhages
[29]. In patients with retinal vascular involve-
ment, lupus typically results in an arteriolitis, and
although venular inflammation may occur, the
latter is a less common manifestation of the dis-
ease. Vasculitis will manifest as vascular tortu-
osity and sheathing. Other findings may include
microaneurysms, retinal edema, and exudates [19,
26, 30]. A less common but more destructive
complication is severe vaso-occlusive retinopa-
thy, a syndrome which occurs as a consequence of
severe, widespread arteriolitis and venulitis
resulting in multiple branch retinal artery occlu-
sions, extensive capillary non-perfusion, and if

Table 38.1 Systemic Lupus International Collaborating
Clinics (SLICC) classification criteria for the diagnosis of
systemic lupus erythematosus

Clinical criteria

Acute cutaneous lupus

Chronic cutaneous lupus

Nonscarring alopecia

Oral or nasal ulcers

Joint disease

Serositis

Renal manifestation

Neurologic manifestation

Hemolytic anemia

Leukopenia or Lymphopenia

Thrombocytopenia

Immunologic criteria

ANA

Anti-dsDNA

Anti-Sm

Antiphospholipid

Low complement

Direct Coombs’ test

ANA Antinuclear antibodies; anti-dsDNA anti-double-
stranded DNA; anti-Sm anti-Smith antibody. A diagnosis
of SLE is made if 4 of the above criteria, including 1
clinical criterion and 1 immunologic criterion are met, OR
in patients with biopsy-proven nephritis compatible with
SLE, in the presence of ANAs or anti-dsDNA antibodies
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untreated, may culminate in retinal neovascular-
ization and vitreous hemorrhage, with associated
poor visual prognosis [31, 32]. Patients with
antiphospholipid antibodies such as lupus anti-
coagulant and anti-cardiolipin antibodies are at a
higher risk of developing severe vascular occlu-
sive disease [33, 34].

Choroidal involvement is also highly corre-
lated with systemic disease activity, and may
result in fluid accumulation beneath the neu-
rosensory retina and retinal pigment epithelium,
and progress to large exudative retinal and RPE
detachments [35–37]. Uveal effusions have also
been reported in SLE, and may lead to secondary
angle closure glaucoma [38].

Central nervous system involvement in SLE
may result in cranial nerve palsies, as well as
optic neuritis, the latter of which may occur with
transverse myelitis [39, 40]. Anterior ischemic
optic neuropathy, as well as chiasmal and
retrochiasmal inflammation are other neuro-
ophthalmic manifestations of the disease [41].

Lupus may, in addition, result in orbital
inflammation, which may manifest as periorbital
edema, panniculitis, trochleitis, orbital myositis
and orbital infarction [42–47].

Pathophysiology

The pathogenesis of SLE is incompletely
understood, and the disease is thought to occur as
a consequence of environmental factors in
genetically predisposed individuals. A genetic
susceptibility to lupus is evidenced by the
increased risk in siblings of patients with SLE of
developing the disease, the concordance rate of
24 % for identical twins, and the association with
the major histocompatibility genes HLA-DR2,
DR3, B7, and B8 [48]. In addition to genetic
factors, both patient and external environmental
factors, such as sunlight exposure, endogenous
estrogen production, hormone replacement ther-
apy, Epstein–Barr virus infection, and defective
clearance of apoptotic cells resulting in the
release of autoantigens, are thought to play a role
in the pathogenesis of the disease [6, 49–52].
Other factors, including deficiency in

components of the classical complement path-
way, mannan-binding protein deficiencies, and
genetic polymorphisms in cytokines, such as
TNF-α and IL-6 have also been implicated in the
underlying immune dysregulation that occurs in
SLE, resulting in suppressor T-cell dysfunction,
B-cell hyperreactivity, polyclonal B-cell activa-
tion, and autoantibody production [53–55].

Such autoantibody production includes,
among others, those directed against nuclear
antigens, such as the anti-single-stranded and
double-stranded DNA antibodies, as well as
those against annexins, Ro, La, CD45 cell sur-
face glycoprotein, and histones [6, 48, 56, 57].
These antibodies result in tissue damage by the
Coombs and Gell Type II hypersensitivity reac-
tion, with direct toxic effects on targeted cells,
resulting in thrombocytopenia, hemolytic ane-
mia, and CNS disease from antiplatelet, anti-red
blood cell and antineuronal antibodies, respec-
tively [48]. Type III hypersensitivity reactions,
with antigen-antibody deposition, are thought to
be responsible for renal dysfunction as well as
the ocular manifestations of lupus, and such
immune complexes have been identified in reti-
nal and cerebral endothelium, ciliary body,
choroid, and conjunctival basement membrane
[58]. Such immune complex deposition activates
the complement cascade by the classical path-
way, resulting the C3a and C5a mediated
chemotaxis, and the release of hydrolytic
enzymes and proinflammatory cytokines by
neutrophils, resulting in tissue damage [48, 59].

Diagnosis

The diagnosis of lupus is based on a combination
of clinical features and immunologic tests. It
should be kept in mind, however, that ocular
involvement may be the first manifestation of
SLE in some patients [23]. In addition, ocular
manifestations are not included in the ACR or
SLICC diagnostic criteria, and although such
criteria are useful in identifying patients in a
clinical research setting, a diagnosis of SLE can
be made and treatment initiated even if not all
criteria are met [23]. More than 95 % of patients
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demonstrate antinuclear antibody (ANA) produc-
tion, and the test is an effective screening tool for
SLE. However, it is nonspecific, and additional
testing for anti-double-stranded DNA, Smith
antigen, and anti-Ku, and anti-PCNA/cyclin are
more specific for the disease [60]. Low levels of
C3 and C4 occur in patients with active SLE.

In patients with suspected keratoconjunctivitis
sicca, fluorescein and Rose Bengal staining, and
Schirmer testing are useful in determining the
underlying mechanism of dry eye. Keratocon-
junctivitis sicca associated with SLE is typically
associated with aqueous deficiency rather than
evaporative dry eye syndrome [1].

Fluorescein angiography is a valuable tool in
detecting subtle retinal vasculitis, as well as
retinal ischemia, edema and neovascularization,
and is useful in gauging retinal vasculitic disease
activity [26]. Magnetic resonance imaging with
contrast in patients with optic nerve involvement
may help differentiate lupus optic neuritis from
anterior ischemic optic neuropathy, as most
patients with neuritis demonstrate enhancement
of the optic nerve [61].

Treatment

Patients with lupus and ocular involvement
require systemic therapy to control disease
activity. In individuals with arthritis, serositis,
and dermatologic manifestations without addi-
tional systemic involvement, oral nonsteroidal
anti-inflammatory drugs (NSAIDs) or amino-
quinolines, such as chloroquine or hydroxy-
chloroquine, with careful monitoring for
associated retinopathy, may be adequate to con-
trol disease activity [62, 63]. However, barring
patients with mild keratoconjunctivitis sicca,
individuals with ocular involvement typically
require initial therapy with systemic corticos-
teroids, either oral, or intravenous, followed by
systemic steroid-sparing immunomodulatory
therapy. This typically includes the use of
cyclophosphamide, mycophenolate mofetil, aza-
thioprine, or methotrexate [62, 64].

Cyclophosphamide, an alkylating agent that
causes cross-linking of DNA bases, inhibits the

rapid proliferation of lymphocytes, and has a
long track record of safety and efficacy in
patients with SLE, particularly lupus nephritis, as
well as in patients with severe ocular involve-
ment [65, 66]. Mycophenolate mofetil is an
inhibitor of inosine monophosphate dehydroge-
nase, an enzyme involved in purine synthesis,
and has also been shown to be effective, with one
meta-analysis suggesting superiority to
cyclophosphamide in patients with lupus
nephritis [67]. Azathioprine, a prodrug that is
converted to 6-mercaptopurine, is also an inhi-
bitor of purine synthesis with proven efficacy in
systemic SLE, including patients with ocular
involvement [68]. Rituximab is a monoclonal
anti-B lymphocyte antibody that may be effective
in controlling inflammation patients with recal-
citrant SLE, and case reports suggest it may be
useful in selected patients with associated retinal
vasculitis and optic neuritis [69, 70]. Belimumab,
another recently developed biologic response
modifier, is a monoclonal antibody to B-cell
activating factor (BAFF). It was the first biologic
response modifier approved for SLE, receiving
FDA approval in 2011 [71, 72]. Although
Phase III trials demonstrated modest efficacy in
patients with active lupus, its role in patients with
ocular involvement remains to be seen [71, 73].
In patients with severe, recalcitrant uveitis,
plasmapheresis has been shown to decrease
inflammation and improve vision in selected
cases [74].

Prognosis

The 5-and 10-year survival rates in patients with
lupus have improved significantly with the
advent of steroid-sparing immunomodulatory
therapy, and currently exceed 85 % [75]. With
appropriate therapy, the majority of patients with
ocular involvement have a good visual progno-
sis, including most patients with retinal mani-
festations [26, 28]. However, patients with
widespread retinal occlusive disease have a much
poorer prognosis, with over half of patients in
one study having a final visual acuity of worse
than 20/200 [31].
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Conclusion

SLE is a chronic, multisystem autoimmune dis-
order that can affect almost any ocular and
adnexal structure. End-organ damage occurs as a
result of autoantibody production resulting in
direct cytotoxicity as well as immune complex
deposition. Systemic disease activity has been
shown to correlate with the activity of retinal
vascular manifestations. With appropriate ther-
apy, most patients with ocular involvement have
a good visual prognosis. However, patients with
severe occlusive retinopathy are at higher risk
systemic morbidity and severe vision loss.
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39Giant Cell Arteritis

Jing Zhang

Introduction

Giant cell arteritis (GCA), also known as tem-
poral arteritis, is one of the most common sys-
temic granulomatous vasculitides of the elderly
[1, 2]. GCA affects large- and medium-sized
arteries, especially the superficial temporal,
occipital, vertebral, ophthalmic, posterior ciliary,
internal and external carotid arteries [3]. The
involved arteries develop intimal hyperplasia and
luminal obstruction, thereby leading to ischemic
manifestations and associated symptoms such as
headache, scalp tenderness, jaw claudication,
malaise, fever, and vision loss [4]. Elevated
systemic inflammatory markers such as erythro-
cyte sedimentation rate (ESR), C-reactive protein
(CRP), and interleukin-6 can be seen in the acute
phase. Despite the associated suggestive symp-
toms and abnormal laboratory tests, temporal
artery biopsy is widely accepted as the gold
standard for the diagnosis of GCA [2].

Epidemiology

GCA is the most frequent primary vasculitis
affecting people aged over 50 years [5]. The
overall incidence of GCA in people over age 50
varies from 1.1 per 100,000/year to 32.4 per
100,000/year, while European countries have the
highest incidence [6]. The incidence of GCA
increases with age, from 2.3 per 100,000/year
among people in their sixth decade to 44.7 per
100,000/year in their ninth decade and older [7,
8]. The incidence in women is nearly twice that
of men [5].

The exact etiology of GCA is unclear with a
variety of infectious agents such as herpes and
parainfluenza viruses as possible disease triggers
[9, 10]. A genetic predisposition has also been
recognized as an important component as GCA is
associated with carriage of HLA-DRB1*04
alleles [11].

Ocular Manifestations

The most common ocular manifestation of GCA
is anterior ischemic optic neuropathy (AION)
caused by interruption of blood flow in the pos-
terior ciliary arteries. AION caused by GCA is
responsible for 78–99 % of vision loss [12, 13].
Amaurosis fugax, due to the ischemia of outer
retinal segment, has an incidence of 2–30 % in
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patients with GCA. GCA can also induce ische-
mia of the oculomotor nerves or the extraocular
muscles resulting in diplopia.

Uveitis is an uncommon manifestation of
GCA. At the time of this publication, there are
only a few case reports in the last 20 years [1,
14–17]. Ischemia of the posterior ciliary arteries
and their branches can cause posterior uveitis.
Choroidal ischemic lesions, which appear as
peripheral chorioretinal degenerative patches,
can be seen after the onset of posterior uveitis
[18]. The degenerative patches have a triangular
pattern with base toward the periphery and apex
toward the posterior pole [18]. Vitritis and
exudative retinal detachment have also been
reported in posterior uveitis associated with GCA
[1]. In addition, disc edema, multiple raised
creamy subretinal peripapillary lesions, narrowed
arterial vessels of the posterior pole, sheathing
and cotton wool spots have been observed in the
fundus examination [14]. The fluorescein
angiography (FA) can also reveal segmental disc
hyperfluorescence and signs of arterial vasculitis
in the posterior pole [14].

Anterior uveitis can be caused by ischemia of
anterior segment. Corneal edema, keratic pre-
cipitates, anterior chamber and vitreous cells
have also been reported as associated manifes-
tations of anterior uveitis [15, 18]. Pan uveitis
can also occur due to the ischemia of both
anterior and posterior segments and usually
associated with optic nerve ischemia [18].

Laboratory Investigation

Elevation of ESR is commonly seen in GCA but
is neither a sensitive nor specific indicator. The
false negative rate can be as high 17 % in diag-
nostic cases, thus normal ESR cannot exclude
GCA [19]. C reactive protein (CRP) is an indi-
cator of acute inflammation with high specificity
of 97.5 %. CRP is more sensitive than ESR and
can be elevated even when ESR level is normal.
Combining CRP and ESR together, the test
sensitivity can be increased to 99 % [20].

Elevated platelet count, greater than
400 × 103/L, is a specific marker in the diagno-
sis of GCA [21]. Thrombocytosis has been pos-
itively correlated with biopsy proven GCA [22,
23]. In addition, serum interleukin-6 (IL-6) has
been elevated in patients with GCA [24].

Temporal artery biopsy is generally recom-
mended as the gold standard for the diagnosis of
GCA. Biopsy should be performed once the
diagnosis of GCA is suspected. The overall
sensitivity of temporal artery biopsy is 87 %.
Contralateral biopsy should be performed if the
initial biopsy is negative in highly suspected
cases [25]. The recommended timing of the
biopsy is within the first two weeks after pre-
sentation as patients are treated with steroids
which could reduce the inflammation in the
artery and thus make the diagnosis of GCA more
difficult [26].

Diagnostic Criteria

The diagnosis of GCA depends on at least three
of the following five criteria: (1) age at onset of
50 years or older, (2) onset of new headache,
(3) temporal artery tenderness or decreased pulse,
(4) elevated ESR (≥50 mm/h) by the Westergren
method, and (5) histologic findings, according to
the American College of Rheumatology
(ACR) classification in 1990 [27].

However, the ACR criteria have limitations in
that 28.3 % of patients met ACR criteria but had
a negative biopsy [28]. One possible explanation
is that the predictive values of ACR criteria could
decrease when disease prevalence is low, espe-
cially in ophthalmology or general medical
clinics [29].

Treatment

The goal of treatment in GCA is to stop the
vascular inflammation and prevent the progres-
sion of ischemia. There are multiple medications
that have demonstrated efficacy:
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1. Corticosteroids

Systemic corticosteroids are the first choice
for treatment in GCA due to the rapid onset of
anti-inflammatory effects. There is no generally
accepted dose of corticosteroids. Some physi-
cians recommend starting oral prednisolone
1 mg/kg up to a maximum of 80 mg daily, while
others initiate treatment with intravenous
methylprednisolone 1 g/daily for the first three
days followed by PO Prednisone. Both treatment
strategies include oral prednisone 1 mg/kg for at
least one month and then subsequently tapering
based on symptoms and inflammatory markers
[30]. Generally, systemic symptoms improve
within the first 24–72 h of steroid treatment,
while ESR normalizes several weeks later [30]. It
has been reported that progressive visual loss
may occur despite the early administration of
high-dose corticosteroids [30, 31]. Topical and/or
local corticosteroids can also be used in those
who develop uveitis from GCA.

2. Methotrexate

Methotrexate has been used as adjunct to sys-
temic corticosteroids in several studies.
Methotrexate may reduce the relapse rate and the
dose of steroids as a steroid-sparing co-
medication in a meta-analysis of three random-
ized controlled studies [32]. Treatment with
methotrexate is recommended by European Lea-
gue Against Rheumatism (EULAR) [33]. How-
ever, a four year clinical trial showed no beneficial
effect when standard therapy with prednisone was
combined with methotrexate [34].

3. Biological agents

Infliximab, a tumor necrosis factor-alpha
antibody, has demonstrated no beneficial effect
in GCA and may potentially be detrimental in a
randomized controlled trial [35]. Conversely,
tocilizumab, a humanized antihuman IL-6
receptor antibody, has demonstrated the ability
to reduce the dose of corticosteroids, thus
reducing the incidence of corticosteroids-
associated adverse events [24].

4. Aspirin

In a retrospective study of GCA patients,
Aspirin reduced the risk of ischemic events due
to its anti-platelet effect [36].

Other corticosteroid sparing agents, such as
acetylsalicylic acid (ASA), HMG-CoA reductase
inhibitors, and mycophenolate mofetil (MMF)
have been used in several cases [36–38]. How-
ever, there is no clear consensus on treatment
given the limited case reports.

Conclusion

GCA can cause the pathologic obstruction of
large- and medium-sized arteries and result in
organ ischemia. Ocular manifestations are com-
mon while permanent vision loss can be induced
by AION. GCA associated uveitis is a rare
manifestation of the disorder and most likely the
result of ocular ischemia. Biopsy is the gold
standard in the diagnosis of GCA. High dose
systemic corticosteroid treatment is the therapy
of choice.
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40Post-traumatic Uveitis
and Post-operative Inflammation

Scott M. Barb

Traumatic Uveitis

Etiology

Trauma to the globe and its contents can occur in
many forms including chemical, radiation, elec-
trical, blunt force, and penetrating or perforating
injury with and without intraocular foreign body.
The mechanism for which ocular trauma leads to
uveitis in most cases is thought to be related to
disruption of the microvasculature within the
uveal tissue leading to infiltration of leukocytes
and other pro-inflammatory mediators into the
tissue or chamber [1, 2]. There is growing belief
that those with autoimmune disease and other
inflammatory disorders may be predisposed to an
increased risk or degree of inflammation than the
normal population after ocular trauma [3, 4].

Epidemiology

The overall incidence of uveitis as a whole is
reported to be 52.4/100,000 person/years with a
prevalence of 115.3/100,000 persons [5]. In most

epidemiological studies of uveitis, traumatic
uveitis is excluded from analysis with other
exogenous causes. However, in evaluations of
large groups of patients with uveitis, nonsurgical
traumatic uveitis appeared to represent around
0.5–4.8 % of the population with most cases
presenting as anterior uveitis [2, 6, 7].

Over 2.4 million eye injuries are reported to
occur annually in the United States alone and the
overwhelming majority are in male patients [8].
Large studies evaluating eye injuries due to all
mechanisms show that isolated traumatic uveitis is
seen in around 0.5 % of cases [9]. However, uveitis
often presents in the context of multiple other con-
comitant injuries and has beenmuchmore prevalent
in studies looking specifically at severe injuries and
those conducted in other parts of the world. It is
possible that many cases of traumatic uveitis are
overlooked due to concurrent hyphema or other
more significant visually threatening injury.

In a study of electrical-burn patients, 9 % of
patients were shown to have unilateral iritis [10].
Studies evaluating blunt traumatic injury to the
eye demonstrate the rate of uveitis to be as high
as 10 % [11]. The incidence of uveitis is not well
defined in penetrating or perforating eye injury.
However, there is certainly an increased likeli-
hood of ocular inflammation and infection with
the presence of an intraocular foreign body [12–
14]. Perhaps, more concerning is this increased
risk of infection in open globe injury. The risk of
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endophthalmitis in open globe injury is estimated
to range from 3.3 to 30 % and increase to 1.3–
61 % in those with intraocular foreign bodies
[15, 16]. Epidemiological information regarding
the other mechanisms of injury discussed above
remains limited.

Clinical Presentation

History and physical examination of the face and
eye often give clues to the type of trauma a
patient has sustained. The patient will often give
a history of work (metal, construction, house),
assault, sports/motor vehicle injury, or fall that
help the examiner understand the mechanism and
force of injury.

Clinical Signs
Lacerations, ecchymoses, and edema of the sur-
rounding face and eyelids often coincide with
blunt or penetrating trauma. Orbital fractures are
often commonly seen in blunt force injury
involving the eye [17]. Burns of the surrounding
adnexal structures often give clues to the type of
burn a patient has endured.

However, slit lamp examination of the eye is
always necessary to know the extent of ocular
damage sustained by injury. Burns of the con-
junctiva and cornea may be seen with or without
fluorescein staining in chemical and electrical
burns. Corneal and conjunctival abrasions may
occur in the setting of both blunt and penetrating
trauma. Corneal and conjunctival lacerations
often occur in the setting of penetrating or sharp
injury. Hyperemia of the conjunctiva and
increased tearing/discharge are commonly seen
in all types of injury involving the conjunctiva
and cornea. Microhyphema or hyphema are often
seen with blunt ocular trauma but may also be
seen in penetrating trauma. Anterior chamber
inflammation (flare, cell, or cell and flare) may
often be seen with or without accompanying
pigmented cell. Damage to the angle structures
(angle recession or cyclodialysis) occurs more
commonly with blunt trauma [18, 19]. Zonular
damage and lens dislocation can be seen in both
blunt and penetrating trauma. Vitreous

hemorrhage and traumatic posterior vitreous
detachment may occur in the setting of blunt and
penetrating trauma. Retinal commotio or tears as
well as choroidal rupture may also be seen in the
setting of significant blunt trauma [20].

Open globe injury may occur with direct blunt
rupture or penetrating/perforating trauma to the
eye. Inspection should always be paid for
intraocular foreign body especially in the setting
of penetrating ocular injury. The severity of
inflammation and toxicity seen with foreign
bodies depends on the substance with severe
toxicity typically seen in iron, copper, and veg-
etable matter, mild inflammation in nickel, alu-
minum, and zinc, and minimal to no
inflammation with inert substances such as gold,
glass, plastic, and stone [21, 22].

Clinical Symptoms
Patients often experience a number of clinical
symptoms in the setting of traumatic uveitis.
Most common among these symptoms is general
discomfort, which can be seen with any type of
trauma. Photophobia is also quite common
especially in the setting of corneal disruption or
anterior chamber reaction (pigmented or
non-pigmented cell). Flashes and floaters may be
experienced in the setting of vitreous hemor-
rhage, posterior vitreous detachment, and acute
retinal break. And of course, blurred vision may
occur in the setting of all traumas involving the
eye.

Diagnosis

The diagnosis of ocular inflammation after
trauma is often determined by history and
physical examination along with the presence of
inflammatory non-pigmented cells in the anterior
chamber or vitreous cavity. Ancillary testing is
often not necessary unless view to the fundus is
limited by cataract or vitreous hemorrhage or
there is concern for ruptured globe, intraocular
foreign body, or orbital fracture. In these cases, B
scan ultrasonography or CT scan may be indi-
cated to determine the extent or cause of
inflammation and ocular damage [23, 24].
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Treatment

Treatment is directed at removing the cause of
inflammation, treating the inflammation itself,
and preventing any side effects related to pro-
longed inflammation. In the cases of radiation,
electrical, and most blunt injuries, the inflam-
matory stimuli are typically removed at time of
presentation and thus anti-inflammatory topical
medication such as prednisolone may be started
and titrated to the degree of inflammation pre-
sent. In addition, topical cycloplegics such as
cyclopentolate are often used to prevent
long-term side effects of prolonged inflammation
such as formation of synechiae and to reduce
photophobia.

For those cases involving chemical injury, the
eye must be irrigated to achieve a physiologic pH
with careful examination to remove any chemical
particulate matter. In these cases there are often
significant corneal or conjunctival epithelial
defects and the balance of treating inflammation
and allowing appropriate healing of the defects
must be weighed when deciding to start topical
steroids [25, 26].

Finally, the main goal of treatment in cases of
penetrating or perforating intraocular injury with
and without intraocular foreign body is to close
the eye and remove any intraocular foreign body
[27]. Post-operatively, these patients are often
started on topical steroid and cycloplegic medi-
cation to help control the acute inflammatory
reaction and eventually tapered off while under
close observation for rebound inflammation.
These patients must be followed regularly given
the increased risk for endophthalmitis and sym-
pathetic ophthalmia [28].

Prognosis

The long-term outcomes of patients with isolated
traumatic anterior uveitis or iritis are often
excellent. However, visual outcomes may be
limited by concurrent injury to other parts of the
eye. In the case of blunt injury, there is a possi-
bility of retinal and optic nerve injury or eventual
cataract formation, which may limit vision [20,

29]. In addition, significant blunt injury can also
result in open globe injury. Chemical injury may
result in corneal scarring obstructing the visual
axis [26]. Electrical and radiation injury may
result in the development of cataract [30].
Finally, penetrating or perforating open globe
injury limits vision in a number of ways
depending on the extent of ocular injury, the
presence of an intraocular foreign body, time to
primary closure, presenting visual acuity, and
risk of infection [31–33].

Surgical Trauma and Post-operative
Inflammation

Etiology

Inflammation in the setting of surgery is a com-
mon phenomenon and a normal/expected
response to the tissue trauma induced by the
surgical intervention. All ophthalmic procedures
including even the most standard such as cataract
surgery, vitreoretinal surgery, lasers, and injec-
tions often result in post-operative inflammation.

Cataract Surgery
There have been major advances in the field of
cataract surgery over the last few decades with a
continued shift to small clear corneal incisions
and phacoemulsification. The goal of this shift is
to improve surgical times and outcomes, which
includes minimizing energy usage and tissue
damage to lessen post-operative inflammation
and resultant side effects [34–36].

Anterior chamber inflammation, as demon-
strated by the presence of cell and flare, is
common after cataract surgery. Other than the
surgery itself, there are a number of etiologies
that may cause more severe or prolonged ocular
inflammation. These include surgical complica-
tions, malpositioned intraocular lens implants,
retained nuclear material, reactivated uveitis,
endophthalmitis, uveitis–glaucoma–hyphema
(UGH) syndrome, and retained foreign body or
toxic solution in the anterior chamber [37–41].

Patients who developed more significant
post-operative inflammation are at greater risk of
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cystoid macular edema, glaucoma, and compro-
mising a technically successful surgical proce-
dure. Patients who develop post-operative
macular edema are often asymptomatic aside
from blurry vision. The diagnosis is often
established by imaging studies such as optical
coherence tomography and fluorescein angiog-
raphy [42].

Studies suggest that clinical CME related to
post-operative inflammation can be seen in as
many as 1–2 % of all uncomplicated cataract
surgeries [43]. However, the rate of CME is
higher in complicated surgical cases and those
with pre-existing diabetic retinopathy and uveitis
[44]. A ruptured posterior capsule increases the
risk of CME to 10–20 % and retained nuclear
fragment increases the risk to as much as 29 %
[45, 46].

The pathophysiological mechanism for
post-operative inflammation resulting in CME is
related to the production of prostaglandin ana-
logs and other pro-inflammatory molecules
leading to the increased permeability of retinal
vessels [47].

Although most cases of post-operative
inflammation respond very well to topical ther-
apy, there are resistant cases that require peri-
ocular, systemic, or intravitreal (injection or
implant) steroids. In fact, infrequently, vitrec-
tomy may aid in relieving vitreous adhesions and
reduce vitreomacular traction leading to macular
edema [48–51]. Additional treatment goals of
post-operative inflammation due to a specific
source other than the surgery itself include
fragment removal in cases of retained nuclear
material, treatment of infection in endoph-
thalmitis, improved or more intense perioperative
control of previously existing uveitis, and repo-
sitioning or lens exchange of the intraocular lens
in cases of UGH syndrome [39, 40, 52–54].

Vitreoretinal Surgery
Similar to cataract surgery, cystoid macular
edema (CME) can occur in the post-operative
setting of vitreoretinal surgery. The mechanism
for CME related to post-operative inflammation
in vitreoretinal surgery is similar to that of cat-
aract surgery described above [55].

However, the incidence of CME related to
post-operative inflammation alone is difficult to
discern since many of these patients have exist-
ing CME or cause for CME at the time of surgery
including diabetic retinopathy, vein occlusion,
and retinal traction. Perhaps, the most effective
way to evaluate the incidence of CME due to
post-operative inflammation alone is in a subset
of patients undergoing vitrectomy for a benign
condition such as floaters with a low likelihood
of pre-operative CME. Studies evaluating these
patients have shown CME in as many as 5.5 %
of cases but many reports show no patients
developing CME [56–58]. The incidence of
CME is higher in patients undergoing vitreo-
retinal surgery of longer duration with more
instrumentation including laser or tamponade
agent [59, 60]. In addition, patients undergoing
cataract surgery after vitrectomy are at an
increased risk of post-operative CME as high as
26 % [61]. However, it is difficult to attribute the
degree of CME due to post-operative inflamma-
tion alone since many of these patients under-
going more significant surgery often have
pre-existing CME.

The diagnosis of CME after vitreoretinal
surgery is mostly reliant on clinical exam and
OCT. Treatment paradigms are similar to cataract
surgery with evidence suggesting the combined
use of topical steroid and NSAID achieves the
best visual outcomes and resolution of CME
[43]. In addition, it is common for patients to
receive periocular or intravitreal steroids at the
time of surgery especially in patients with
pre-existing uveitis [62, 63].

Similar to cataract surgery, there are other
causes for more extensive and prolonged post-
operative inflammation after vitrectomy including
retained tamponade agent, endophthalmitis,
pre-existing uveitis, and sympathetic ophthalmia
[64, 65]. The incidence of endophthalmitis and
sympathetic ophthalmia after vitrectomy is quite
low and estimated to be 0.07 % and 0.015–
0.125 %, respectively [66–68]. Despite this
increased risk for sympathetic ophthalmia, the
number of reported cases of sympathetic oph-
thalmia after vitrectomy is quite small especially
with sutureless 23- and 25-gage technique.
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However, the role of vitrectomy in the setting
of uveitis and post-operative inflammation must
not be forgotten. In cases of retained dropped
nuclear fragments, endophthalmitis, or uveitic
diagnostic dilemmas, vitrectomy is often crucial
for diagnosis and treatment [69–71].

Lasers
Mild inflammation after anterior and posterior
segment laser is quite common [72, 73]. The
mechanism of inflammation is similar to other
surgical interventions as a result of alterations in
the blood–eye barrier and production of
pro-inflammatory cytokines from the
laser-induced tissue damage [74, 75].

These patients typically present with anterior
chamber or vitreous cell and have minimal to no
discomfort. The diagnosis is often made from slit
lamp exam alone. The inflammation typically
peaks within the first few days post procedure.
The treatment for post-operative inflammation is
typically observation versus topical steroid
depending on the extent of inflammation.
Patients often have a quick response to these
medications with minimal need for long-term use
[73].

Clinically evident anterior chamber inflam-
mation is present in 23 % of patients with pri-
mary open angle glaucoma after undergoing
argon laser trabeculoplasty (ALT). This inci-
dence is much higher in patients with pseu-
doexfoliation and pigmentary glaucoma [73]. As
the use of selective laser trabeculoplasty
(SLT) has become more common, the incidence
and degree of inflammation after laser trabecu-
loplasty has decreased dramatically. This is
likely due to the reduced tissue damage and
overall energy use in SLT [76]. In fact, some
studies have shown little to no clinical inflam-
mation in eyes treated with SLT [77].

The use of cyclophotocoagulation is becom-
ing more common for advanced or refractory
glaucoma. Mild inflammation is expected given
the targeted destruction of uveal tissue that
occurs during this procedure. However, clinically
significant inflammation is rare even in patients
with inflammatory glaucoma especially with the
targeted use of endocyclophotocoagulation [78,

79]. However, sympathetic ophthalmia has been
rarely reported after cyclophotocoagulation [80].

Laser peripheral iridotomy (LPI) is one of the
most common anterior segment laser procedures.
Mild anterior chamber inflammation is often
inevitable. Those with pre-existing uveitis or
darkly pigmented irides are more prone to this
inflammation and this has a direct impact on the
rate of maintained patency of the iridotomy [81].
Iridotomies are commonly created using YAG
laser or a combination of argon and YAG laser.
YAG laser typically results in less inflammation
due to the overall reduction in total energy used.
Periprocedural topical steroids are often used but
are of questionable proven benefit. LPI has been
rarely shown to lead to recurrence of herpetic
keratouveitis in several patients [82].

Posterior capsular opacification (PCO) occurs
in nearly 33 % of pseudophakic patients after
5 years. Prolonged post-operative inflammation
after cataract surgery appears to be a possible risk
factor for PCO [83]. Studies have shown an
increased risk of PCO in uveitic patients under-
going cataract surgery but this finding is con-
founded by the younger age of most of these
patients [84]. Minimal inflammation is expected
after YAG capsulotomy, but CME related to
inflammation has been shown to occur in as
many as 1 % [85]. Persistent inflammation
(>6 months) in the anterior chamber and vitreous
has been shown to occur in 0.4 and 0.7 % of
patients after YAG capsulotomy, respectively
[86]. This is often responsive to topical steroids.
However, the more significant impact of mild
inflammation is IOP rise after capsulotomy. This
is often treated or prevented with use of a
periprocedural IOP-lowering medication such as
apraclonidine [87]. Interestingly, a noted but rare
complication of YAG capsulotomy is the release
of sequestered capsular bacterial organisms
leading to severe inflammation and endoph-
thalmitis [88].

Focal laser and panretinal photocoagulation
(PRP) remain the most commonly used posterior
segment lasers despite the increasing use of
intravitreal anti-VEGF therapy. Retinal laser
burns are known to incite inflammatory activity
by disrupting the immune privilege of the eye
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and increasing the permeability of the blood–
aqueous barrier [89]. In fact, PRP has been
shown to increase pro-inflammatory cytokines in
proliferative diabetic patients and actually tem-
porarily worsen macular edema as a result [90,
91]. Aqueous flare has been reported to persist as
long as 90 days after routine PRP in patients with
diabetes [92]. Despite this fact, topical
anti-inflammatory medications are not routinely
used after focal laser or PRP.

Intravitreal Injections
The use of intravitreal injections has increased
dramatically in the last decade due to the proven
efficacy of anti-VEGF (vascular endothelial
growth factor) medications in diabetic retinopa-
thy and macular edema related to neovascular
age-related macular degeneration (AMD) and
retinal vein occlusion (RVO) [93, 94].

Inflammation in the setting of intravitreal
injection can occur in the form of a sterile reac-
tion or infectious endophthalmitis. Sterile
endophthalmitis is defined as any acute intraoc-
ular inflammation without infection that resolves
without antibiotic treatment. The incidence of
sterile endophthalmitis after injection is reported
to be between 0.033 and 2.9 % [95–97]. How-
ever, the incidence of infectious endophthalmitis
appeared to also vary slightly by technique and
was reported to be between 0.0075 and 0.2 %
[98, 99].

The etiology of a sterile inflammatory reaction
due to intravitreal injection of anti-VEGF agents
remains unclear. Several theories have been
proposed such as improper storage protocol,
increased immune response after repeated injec-
tions, and endotoxin contamination during pro-
duction. Despite clusters of these sterile reactions
being explained by improper storage or produc-
tion, the sporadic incidence cannot be fully
accounted for by these mechanisms [100]. The
increased immune response theory provides an
intriguing explanation since repeated injections
are often necessary for many patients. However,
studies have shown that history of prior injec-
tions or inflammation does not increase the risk
of future sterile reaction or worsening of current
inflammation [96, 97].

It may be difficult to differentiate between
sterile and infectious endophthalmitis but diag-
nostic clues are often available in the clinical
presentation. Sterile endophthalmitis usually
presents slightly earlier after injection (<1 day to
1 week) [101, 102]. The sterile group often
presents with complaints of blurred vision and
floaters. Also there is usually less severe anterior
chamber and vitreous reaction as well as less
pain [103, 104]. Typically, the duration of
inflammation is also shorter in sterile endoph-
thalmitis (2–10 weeks) but this difference is
unreliable given that duration of infectious
endophthalmitis is highly variable with treatment
[96, 102].

Management varies quite markedly and
includes topical medications, intravitreal antibi-
otics, and even vitrectomy. Comparisons
between patients believed to have sterile
endophthalmitis show similar results between
each of these modalities of treatment in respect to
duration of inflammation [100, 105]. However,
this data is of uncertain value as those with more
significant inflammation typically receive more
aggressive treatment confounding outcomes.
Therefore, many studies suggest that it is rea-
sonable to maintain a low threshold for vitreous
tap and inject of antibiotics especially with sig-
nificant pain and inflammation [102]. Perhaps,
the greatest difference between these two groups
is prognosis with the sterile group often returning
to baseline visual acuity regardless of treatment
and the infectious group often having signifi-
cantly reduced visual acuity.

Despite the relatively small risk of inflam-
mation related to intravitreal injection, it must not
be forgotten that intravitreal injections are used
to treat ocular inflammatory conditions or the
consequences of inflammation. This includes the
use of steroid implants to treat uveitis and
refractory macular edema [106, 107].

Conclusion

Multiple mechanisms of injury can lead to
intraocular inflammation. The greater the asso-
ciated tissue trauma is usually correlated with a
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more robust ocular inflammatory response. The
most commonly employed treatment for the
majority of these cases is topical corticosteroids.
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41Vogt-Koyanagi-Harada Syndrome

John B. Miller

History

Vogt-Koyanagi-Harada (VKH) syndrome is
defined by both ophthalmic and systemic find-
ings [1]. Vogt [2] and others [3–5] first reported a
systemic association of ocular inflammation with
poliosis. Harada later described cerebrospinal
fluid pleocytosis associated with exudative reti-
nal detachments and posterior uveitis [6]. Koy-
anagi [7] identified an even wider spectrum of
uveitis-associated systemic findings; including
hair loss and patchy depigmentation of the hair
and skin.

It was later recognized that this constellation
of findings most likely represented a broader
spectrum of the same condition, termed
Vogt-Koyanagi-Harada syndrome to honor those
early reports [8, 9]. While both the American
Uveitis Society (AUS) in 1978 [10] and the
international workshop on VKH in 2001 [11]
have revised the diagnostic criteria, the primary
features remain as described in the early
literature.

Epidemiology

VKH most often presents in the second to fifth
decade of life [1]. It appears to affect women
more than men, particularly in North America. It
is most common in Asians, Hispanics, and both
American and Asian Indians [12]. There does
appear to be some variation in racial distribution
within the US [12, 13], but this may be due to
specific regional population demographics.

Clinical Manifestations

Bilateral panuveitis with exudative retinal
detachments (Fig. 41.1) represents the classic
ophthalmic findings of VKH. Associated
extraocular signs include vitiligo, poliosis,
alopecia, tinnitus, hearing loss, meningism (neck
stiffness with photophobia) with headache, and
pleocytosis of cerebrospinal fluid [14]. These
systemic manifestations typically present later in
the disease course and help define the classifi-
cation of VKH. The complete form of VKH
requires both ocular and two or more extraocular
features [11]. The incomplete form is character-
ized by bilateral ocular involvement with just one
extraocular finding. Probable VKH is defined by
ophthalmic findings only. Due to the variation in
the timing of the onset of systemic symptoms,
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the disease classification may change over the
course of the disease.

Differential Diagnosis

The entity with the most similar ophthalmic
findings to VKH is sympathetic ophthalmia.
Like VKH, sympathetic ophthalmia can present
with bilateral panuveitis and exudative retinal
detachments. While the associated extraocular
findings of VKH can occur in sympathetic oph-
thalmia, they are incredibly rare [15]. Further-
more, a preceding sympathizing event should be
identifiable in review of the patient’s history
when entertaining the diagnosis of sympathetic
ophthalmia. This is classically thought to occur
after penetrating ocular trauma, but the clinician
should remember that ophthalmic surgery can
also lead to sympathetic ophthalmia.

Uveal effusion syndrome and posterior scle-
ritis are two other conditions in the differential of
VKH. Uveal effusion syndrome, unlike VKH,
has no intraocular inflammation. Posterior scle-
ritis can be differentiated from VKH by the
classic “T sign,” posterior flattening of the globe,
on ultrasonography seen with posterior scleritis.

Clinical Stages of VKH

VKH can be divided into four clinical stages:
prodromal, acute uveitic, chronic uveitic, and
chronic recurrent stages. Patients can present at
any of these stages with a variety of signs and
symptoms so it is important to understand the
characteristics of each stage.

The prodromal stage of VKH is defined by a
nonspecific viral-like illness. Symptoms can
include fever, nausea, dizziness, headache,
retrobulbar pain, and meningism. There may also
be cranial nerve palsies or optic neuritis, and a
lumbar puncture may reveal a lymphocytic
pleocytosis even at this early time point. The
prodromal stage usually lasts only a few days
before progressing to more severe disease
manifestations.

The acute uveitic stage follows the prodromal
stage with bilateral blurry vision. While some
patients may present with sequential involvement
of one eye and then the other, it is most common
to have bilateral posterior uveitis in the acute
uveitic stage. The intraocular inflammation is
defined by multiple serious retinal detachments
(Fig. 41.2), optic nerve head hyperemia and
edema, and thickening of the choroid.

Fluorescein angiography highlights these
findings showing early hypofluorescent spots
followed by hyperfluorescent spots, along with
leakage and pooling in the areas of exudative

Fig. 41.1 Panuveitis with
diffuse exudative retinal
detachments OU in a
patient with VKH

Fig. 41.2 Marked subretinal exudate and associated
retinal detachment
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retinal detachment in late frames. Ultrasonogra-
phy can demonstrate the associated choroidal
thickening. Similarly, OCT can identify this
same choroidal thickening while also confirming
the presence and extent of serous retinal
detachments.

Typically, months after the acute uveitic
stage, the chronic uveitic, or convalescent, stage
begins. This stage is defined by choroidal
depigmentation, vitiligo, and poliosis. Choroidal
depigmentation to a red-orange choroid in con-
junction with a pale disc leads to the classic
sunset glow fundus, a hallmark of this stage.
There can also be additional foci of hypopig-
mentation in the mid-periphery, particularly
inferiorly. In addition to vitiligo of the skin,
patients may also develop perilimbal vitiligo, or
Sugiura’s sign. This chronic uveitis/convalescent
stage may last for months.

The chronic recurrent stage of VKH is defined
by a low-grade panuveitis and intermittent
recurrent episodes of granulomatous anterior
uveitis. While anterior uveitis can occur in the
acute stage, it is more common in the chronic
recurrent phase of VKH. It is during this phase
that iris nodules can arise. The most visually
significant complication of this phase is chor-
oidal neovascular membranes [16]. Additional
complications secondary to recurrent bouts of
inflammation can include posterior subcapsular
cataract and glaucoma [17, 18].

Pathophysiology

VKH is defined by nonnecrotizing granuloma-
tous inflammation of the uveal tract on
histopathology. Uveal thickening arises from the
infiltration of inflammatory cells, including
lymphocytes, macrophages, and melanin filled
multinucleated giant cells. Dalen-Fuchs nodules
(Fig. 41.3) consist of epithelioid histiocytes that
can accumulate in focal deposits between
Bruch’s membrane and the RPE [19].

The characteristic uveal inflammation of VKH
is thought to arise from an autoimmune T-cell
response to antigens within the melanocytes [20,
21]. There are strong HLA associations across

specific ethnic and regional demographics. The
HLA-DR4 antigen shows the greatest association
in Japanese patients. Meanwhile, the HLA-DR1
and HLA-DR4 antigens are associated with VKH
in 84 % of Southern California Hispanics [22]
and 89 % of Mexicans [23].

Treatment

The mainstay of treatment and accepted first line
agent in the acute phase is systemic corticos-
teroids. The severity of the intraocular inflam-
mation along with the extraocular findings
requires systemic immunosuppression. Early
intervention with aggressive steroid regimens can
limit the ocular complications. The steroids are
typically dosed at 1.0–2.0 mg/kg/day of oral
prednisone or pulsed intravenous methylpred-
nisolone (1000 mg daily for 3 consecutive days)
followed by high-dose oral corticosteroids [14].
A multicenter study on VKH treatment found
intravenous corticosteroids and high-dose oral
corticosteroids equally effective as the initial
treatment [24]. Tapering of the steroids typically
occurs over three to six months after initiation of
treatment. A slow taper of the corticosteroids has
been shown to improve outcomes [14].

While steroids are quite effective in the acute
phase of VKH, relapsing and recurrent inflam-
mation has proven more steroid resistant, often
requiring immunomodulatory therapy [12].
These steroid-sparing agents are also employed
in cases where the steroid-related side effects

Fig. 41.3 Peripheral Dalen-Fuchs nodules in a patient
with VKH
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are not tolerable. Cyclosporine, dosed at
5 mg/kg/day, is generally the most preferred of
these options [25]. Alternatives to cyclosporine
can also include the antimetabolites (Methotrex-
ate, Mycophenolate mofetil, and Azathioprine).

Conclusions

VKH is a bilateral granulomatous panuveitis
characterized by serous retinal detachments and a
spectrum of extraocular findings. The disease is
thought to arise from a T-cell driven autoimmune
response to melanocytes. The fundus features
may vary at the time of ophthalmic examination
due to the multiple clinical stages of VKH, thus it
is important to be aware of these different pre-
sentations. The initial treatment in the acute
uveitic stage is corticosteroids with a slow taper
over three to six months. Relapsing or recurrent
stages may require immunomodulatory therapy.
The visually significant complications of the
disease include cataract, glaucoma, choroidal
neovascularization, and subretinal fibrosis.
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42Uveitis in Granulomatosis
with Polyangiitis (GPA)

Safa Rahmani

Introduction

Granulomatosis with polyangiitis (GPA) (previ-
ously Wegener’s granulomatosis) is part of the
spectrum of systemic necrotizing vasculiites. It is
a rare systemic inflammatory disease with
necrotizing granulomatous vasculitis of the
small-to-medium sized vessels. The disease
usually manifests in adults but rare cases have
been reported in the pediatric population [1].
GPA can affect any organ, but most commonly
affects the sinuses and lungs (respiratory tract),
kidneys, and the eye [2]. The granulomatosis is
characterized by necrosis and thrombosis of the
vessels.

Ocular Manifestations

Ophthalmologic disease is the manifesting fea-
ture of GPA in 8–16 % of patients but develops
in an estimated 50–60 % of patients [4]. Orbital
disease (30 %), episcleritis, scleritis, and con-
junctivitis are the most common ophthalmologi-
cal manifestations of GPA. Uveal involvement

and granulomatous sclerouveitis are less com-
mon presentations. Uveitis (including anterior
and posterior involvement) accounts for less than
10 %, and retinal involvement accounts for less
than 5 % of ocular manifestations of GPA [5].

Anterior, posterior, and panuveitis have all
been described in isolation or is associated with
scleritis in GPA. The majority of uveitis in GPA
is an anterior uveitis (70 % of uveitis cases) and
more commonly occurs synchronously with
anterior scleritis [6]. Anterior uveitis can be
acute, granulomatous, or chronic with relapsing
phases and may induce cystoid macular edema
[7]. Clinical examination may range from mild
ocular injection to significant inflammation with
mutton fat keratic precipitates and substantial
synechiae.

Posterior uveitis, including retinal vasculitis is
a rare manifestation of GPA, accounting for less
than 5 % of uveitis cases [6]. It can occur in
conjunction with posterior scleritis and clinical
presentation can range from cotton wool spots to
severe vaso-occlusive disease with vasculitis,
thrombosis, exudates and hemorrhages, and optic
neuropathy, all with potentially significant visual
morbidity [5].

Isolated choroiditis has also been reported in
GPA patients that can clinically manifest as
uveitis, choroidal folds, RPE changes, and
occlusion of choroidal vessels. On
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histopathology, there is infiltration of the chor-
oidal vessels with granulomatous inflammation
[8].

Laboratory Testing

Laboratory tests that suggest GPA can be non-
specific but more indicative of inflammation such
as anemia, leukocytosis, thrombocytosis, and
elevated ESR and CRP. ANCA (Anti-neutrophil
cytoplasmic antibody) is present in 80–90 % of
patients with GPA, although positive ANCA can
also be seen with other small-to-medium vessel
disease such as MPA (microscopic polyangiitis)
[2]. It is the clinical manifestations of end organ
disease that separates these disease entities. The
c-ANCA measures antibody to neutrophil serine
proteinase; p-ANCA corresponds to antibody
directed against lysosomal enzymes, lactoferrin,
or myeloperoxidase. The ANCA titers do not
necessarily correlate with disease severity and
should not be used for clinical response moni-
toring to therapeutic interventions [3].

Treatment

Treatment of GPA requires a multidisciplinary
effort as disease activity may involve multiple
organ systems. Ocular GPA requires in-depth
evaluation of other potential organ involvement
as the eye disease may be a harbinger of more
widespread systemic disease even if the patient
has minimal symptoms. Treatment of ocular
disease must involve control of systemic
inflammation in addition to periocular or topical
agents. First line therapy usually includes the
use of systemic corticosteroids and cytotoxic
medications. Combination of steroids and cyto-
toxic agents are the usual mainstay of ocular
GPA, especially with use of cyclophosphamide
for induction. Rituximab has similarly been
shown to induce remission effectively. After
initial control, many patients are able to be kept
in remission with use of low dose corticos-
teroids with either Methotrexate, mycophenolate
mofetil, or azathioprine. With aggressive

management, GPA has a mean survival rates of
>95 % with the current immunomodulatory
therapies available [3].

Conclusion

Granulomatosis with polyangiitis (previously
Wegener’s granulomatosis) is a rare systemic
inflammatory disease that can affect any organ
but more commonly the sinuses, lungs, kidneys,
and eyes. Ophthalmological disease is the man-
ifesting feature of GPA in 8–16 % of patients but
develops in an estimated 50–60 % of patients
[4]. Orbital disease, episcleritis, scleritis, and
conjunctivitis are the most common ophthalmo-
logical manifestations of GPA but uveitis has
also been reported (less than 10 % of GPA
cases). The diagnosis is established by serologic
testing for ANCA (Anti-neutrophil cytoplasmic
antibody) which is present in 80–90 % of
patients with GPA. The mainstay of treatment is
high dose corticosteroids along with cytotoxic
agents (cyclophosphamide, methotrexate) and
more recently biologic therapies (Rituximab).
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43Topical Therapies

George N. Papaliodis

Topical Steroids

Steroids are the most commonly prescribed
anti-inflammatory drugs in all of ophthalmology
and an integral component in the therapeutic
armamentarium in patients with uveitis. Steroids
inhibit edema, cellular infiltration, fibrin deposi-
tion, capillary dilation, leukocyte migration,
capillary and fibroblast proliferation, collagen
deposition, and scar formation associated with
inflammation [1, 2]. There are multiple topical
corticosteroid agents available in the market
which vary based on anti-inflammatory potency.
The high potency steroids include dexametha-
sone, difluprednate, and prednisolone. The lower
potency steroids include fluorometholone,
loteprednol, and rimexolone (Table 43.1).

Cycloplegics and Mydriatics

These agents provide notable benefits in the
treatment of uveitis as adjuncts to prevent sig-
nificant ocular sequelae including: anterior and
posterior synechiae, pupillary block, secondary
angle closure, iris bombe, and pain/photophobia
associated with ciliary spasm. The most signifi-
cant difference among the commercially avail-
able medications is the onset and duration of
action (Table 43.2).

Nonsteroidal Anti-inflammatory
Drugs (NSAIDs)

Topical ophthalmic NSAIDs have both analgesic
and anti-inflammatory properties with multiple
FDA approved indications including: treatment
of pain and inflammation associated with cataract
and refractive surgery, inhibition of intraopera-
tive miosis, and temporary relief of ocular pru-
ritus related to seasonal allergic conjunctivitis
(Table 43.3). The role of topical NSAIDs for the
treatment of macular edema is discussed in the
cystoid macular edema chapter of this textbook.
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Table 43.1 Topical steroids

Generic name Commercial names Concentration

Dexamethasone Maxidex, decadron 0.1 %

Difluprednate emulsion Durezol 0.05 %

Fluorometholone Flarex 0.1 %

FML forte 0.25 %

FML 0.1 %

Loteprednol Lotemax 0.5 % gel ointment

Alrex 0.2 %

Prednisolone acetate Pred forte 1 %

Omnipred 1 %

Pred mild 0.12 %

Prednisolone sodium phosphate Inflamase forte 1 %

Rimexolone Vexol 1 %

Table 43.2 Topical cycloplegics and mydriatics

Generic name Commercial names Concentration Onset/Duration of
action

Atropine sulfate Isopto Atropine 1 % ointment
1 % solution

30–45 min/7–12 days

Cyclopentolate hydrochloride Cyclogyl, AK-Pentolate Solution 0.5, 1, 2 % 25–75 min/6–24 h

Cyclopentolate/Phenylephrine Cyclomydril Solution 0.2/1 % 20–60 min/3–24 h

Homatropine hydrobromide Isopto Homatropine
AK-Homatropine

Solution 5 % 30–90 min/1–4 days

Hydroxyamphetamine/Tropicamide Paremyd Solution 1/0.25 % <15 min/6–8 h

Phenylephrine hydrochloride AK-Dilate,
Neo-Synephrine

Solution 2.5, 10 % 30–60 min/3–5 h

Scopolamine hydrobromide Isopto Hyoscine Solution 0.25 % 30–60 min/4–7 days

Tropicamide Mydriacyl, Tropicacyl Solution 0.5, 1 % 20–40 min/4–6 h

Table 43.3 Topical
NSAIDs

Generic name Commercial names Concentration (%)

Bromfenac Bromday 0.09

Prolensa 0.07

Diclofenac sodium Voltaren 0.1

Flurbiprofen sodium Ocufen 0.03

Ketorolac Acular 0.5

Acular LS 0.4

Acuvail 0.45

Nepafenac ophthalmic Ilevro 0.3

Nevanac 0.1
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44Medical Therapy

Sergio Schwartzman

Introduction

Uveitis is not a disease; rather, it is the ultimate
phenotypic expression of an immunologic
abnormality that may be idiopathic or associated
with a recognized systemic illness. The exact
genetic, cellular, and cytokine/chemokine spec-
trum of specific forms of uveitis is currently
being delineated. Therapeutic studies and data
are frequently flawed based on patient popula-
tions studied, trial design, and outcome mea-
sures. In the absence of absolute data, treatment
is to some extent empiric. The therapeutic
approach to uveitis requires consideration of
etiology, anatomic site involved, chronicity, prior
medication failure and potential ophthalmic and
systemic risks of the underlying disease and
proposed therapy.

As primary systemic illnesses can be identified
in a significant number of patients with uveitis, it
is rational, in this population, to optimally treat
the underlying systemic disease first. It is
important to employ a team approach in treating
patients with recalcitrant uveitis as particularly in

patients with systemic diseases there are medical
subspecialists (Rheumatologists, Immunologists,
Dermatologists, Gastroenterologists, Pulmonolo-
gists, Hematologists, Neurologists, and Internists)
that can contribute greatly to the outcomes of
these patients. It is critical that the autoimmune
ophthalmologist lead this team. This review will
focus on the medical therapy of patients with
recalcitrant uveitis. Therapies for specific under-
lying diseases will be covered independently in
individual chapters.

Corticosteroids

Patients with a single or infrequent episode of
anterior uveitis generally respond well to topical
corticosteroids, cycloplegic, and/or mydriatic
agents. It is the patient with chronic disease,
intermediate, posterior, or panuveitis that requires
aggressive therapy. Systemic steroids are gener-
ally the first therapeutic intervention. The rec-
ommended initial therapy is usually prednisone at
doses of 40–80 mg per day. It is interesting that in
rheumatic diseases the concept of a “window of
opportunity” for treating patients with Rheuma-
toid Arthritis (RA) has been accepted as standard
of care therapy [1]. This strategy employs the use
of potent immunomodulators such as methotrex-
ate (MTX) or leflunomide in the treatment of RA
at the time of diagnosis. This concept has not yet
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been fully accepted or integrated in the treatment
of autoimmune ophthalmic diseases, though it has
clearly been entertained [2, 3].

Antimetabolites

MTX and Mycophenolate (MMF) are frequently
the first agents utilized when an acceptable ster-
oid dose is deemed ineffective and/or toxic.
Methotrexate is an antimetabolite that inhibits
dihydrofolate reductase, an enzyme that partici-
pates in tetrahydrofolate synthesis. It is used in
the treatment of cancer, autoimmune diseases,
and for the induction of abortions. MTX acts by
inhibiting the metabolism of folic acid which is
needed for the de novo synthesis of thymidine,
required for DNA synthesis. Folate is essential
for purine and pyrimidine base biosynthesis. This
impediment leads to the accumulation of adeno-
sine with subsequent inhibition of T cell
activation.

The first descriptions of MTX use in uveitis
were in a 2 small cohorts of patients in 1969 [4,
5]. There is an established literature on the use of
MTX both in adults with a variety of autoimmune
ophthalmic diseases [2, 3, 6–14] and in Juvenile
Idiopathic Arthritis (JIA) associated uveitis [15–
21]. Interestingly, in one study, early use of MTX
in children with JIA who did not have uveitis
resulted in a lower probability of developing
uveitis [22], perhaps exemplifying the operational
concept of a “window of opportunity” to prevent
the occurrence of uveitis in an at risk
group. Therapy with MTX requires dosages
between 15 and 25 mg weekly, administered
either orally or parenterally [2, 14]. Twenty mil-
ligrams per week is both the mean and median
dose of MTX used by ophthalmologists queried
from the American Uveitis Society [14].

In a retrospective, non-comparative interven-
tional case series that evaluated 160 patients with
chronic noninfectious uveitis unresponsive to
conventional anti-inflammatory therapy who
were treated with MTX, control of inflammation
was achieved in 76.2 % of patients, a
steroid-sparing effect was achieved in 56 % and
visual acuity was maintained or improved in

90 %. Side effects requiring discontinuation of
MTX occurred in 18 % of patients and serious
adverse events occurred in 8.1 % [10]. In a
smaller study of 14 steroid resistant patients with
active chronic uveitis two different MTX thera-
peutic paradigms were evaluated. In 8 patients, a
dose of 40 mg was given intravenously once
weekly for 4 weeks followed by 15 mg/week
given orally whereas 6 subjects were treated with
only 15 mg/week orally. During a follow-up
period of 3–24 months, intraocular inflammation
improved in all patients as did visual acuity in 11
patients [6, 13]. In a large cohort of 257 patients
with inflammatory eye disease seen at a single
center 90 patients with inflammatory eye disease
were treated with MTX. Sixty-seven percent of
these patients had uveitis and the median time to
treatment success was 6.5 months for MTX
treatment group [11]. Intraocular MTX is infre-
quently used to treat uveitis but has been studied
in two case series. In patients with uveitis and
uveitic cystoid macular edema (CME), intravit-
real MTX improves visual acuity and reduces
CME. Recurrence of inflammation is not
uncommon in these cohorts; however, patients
respond to reinjection [23, 24].

Adverse events from systemic MTX include
alopecia, stomatitis, rashes, infections, nausea,
abdominal pain, fatigue, fever, dizziness, acute
pneumonitis, hepatic and pulmonary fibrosis, and
kidney failure. Common adverse events include
cytopenias and abnormal liver function tests.
Malignancies including lymphoma have been
described with use of this medication.

MMF has become an increasingly popular
therapy to treat recalcitrant uveitis. MMF is a
prodrug of mycophenolic acid that is used pre-
dominantly in transplant medicine. It is also used
in the treatment of autoimmune diseases, such as
systemic lupus erythematosus, Behçet’s disease,
and pemphigus vulgaris. It is a reversible inhi-
bitor of inosine monophosphate dehydrogenase
which is required in purine biosynthesis and is
necessary for the development of T and B cells.
Dosing generally requires 1–3 g/day in divided
doses.

This medication has been used in JIA associ-
ated uveitis, systemic illnesses associated with
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uveitis and in ocular immune mediated syndromes
generally in the setting of steroid failure or toxicity
[25–38]. In a relatively robust long-term study of
60 patients followed for at least 5 years that
assessed the efficacy and tolerability of MMF in
patients with chronic noninfectious uveitis, out-
come measures evaluated included control of
inflammation, corticosteroid-sparing potential,
ability to stop or taper MMF and safety. Control of
intraocular inflammation was achieved in 43 of 60
patients (72 %) after 1 year and in 45 of 55
patients (82 %) after 2 years. An improvement or
stabilization of visual acuity was observed in 49
patients (82 %), and a worsening in 11 patients
(18 %, 95 % CI: 10–30 %). At 5 years of therapy
the probability of discontinuing corticosteroids
was 40 %. Treatment was stopped because of
inefficacy in 12 patients (rate: 0.05/PY) and
because of side effects in four patients [33].

No definitive prospective, superiority,
masked, head-to-head studies have been suc-
cessfully completed comparing the different
potentially steroid-sparing medications. There
have been a number of retrospective studies
comparing MTX and mycophenolate. In a series
of 257 patients with inflammatory eye disease
treated at one center, 90 patients with inflam-
matory eye disease were treated with
methotrexate, 38 with azathioprine, and 129 with
mycophenolate. Uveitis accounted for the
majority of the diagnoses between 66 and 68 %
in each group. The median time to treatment
success was 4.0, 4.8, and 6.5 months for the
MMF, azathioprine, and MTX treatment groups
respectively (P = 0.02, log-rank test). These data
suggest that the time to control of ocular
inflammation is faster with mycophenolate than
with MTX [11]. In a separate study of 80 patients
with noninfectious intermediate, posterior, or
panuveitis requiring corticosteroid-sparing ther-
apy, patients were randomized to receive 25 mg
weekly oral MTX or 1000 mg BID of MMF.
Oral prednisone and topical corticosteroids were
tapered. The primary outcome of treatment suc-
cess was defined by: (1) ≤0.5+ anterior chamber
cells, ≤0.5+ vitreous cells, ≤0.5+ vitreous haze
and no active retinal/choroidal lesions in both
eyes, (2) ≤10 mg of prednisone and ≤2 drops of

prednisolone acetate 1 % a day, and (3) no dec-
laration of treatment failure because of intolera-
bility or safety. Additional outcomes included
time to sustained corticosteroid-sparing control
of inflammation, change in best
spectacle-corrected visual acuity, resolution of
macular edema and adverse events. Thirty five
MTX treated patients and 32 MMF treated
patients completed the study. Sixty-nine percent
of patients achieved treatment success with MTX
and 47 % with MMF (P = 0.09). There were no
differences between treatment groups in time to
corticosteroid-sparing control of inflammation
(P = 0.44), change in best spectacle-corrected
visual acuity (P = 0.68), or resolution of macular
edema (P = 0.31). Treatment failure from
adverse events or tolerability was not different by
treatment arm (P = 0.99) [29]. There is currently
a comparative MTX versus MMF effectiveness
study ongoing entitled: First-line Antimetabolites
as Steroid-sparing Treatment (clinicaltrials.gov).

Potential toxicities of MMF include hyper-
lipidemia, abnormal liver function tests, hypo-
magnesemia, hypocalcemia, hyperkalemia, and
an increase in BUN. Leukopenia, anemia and
thrombocytopenia have been described. Patients
are at risk for infections and cases of progressive
multifocal leukoencephalopathy have been
described. Pulmonary toxicity including pleural
effusions and pulmonary fibrosis have been
noted. Malignancies including skin cancers,
melanoma and lymphoma have occurred. Com-
mon and potentially troublesome side effects
include rashes, headaches, fever and diarrhea.

Although azathioprine has been used to treat
different forms of uveitis [39–43], a prominent role
for this therapy is not established given the lack of
large published studies. In one small study of 27
patients with various forms of uveitis (3 with
anterior uveitis, 1 pars planitis, 4 idiopathic panu-
veitis, 8 Vogt-Koyonagi-Harada syndrome, 3
Behcet’s disease, and 8 choroidoretinopathies),
complete response was observed in 92 %. Eleven
patients had well-tolerated minor side effects [40].
Azathioprine is a prodrug that is converted into
6-mercaptopurine which blocks purine metabolism
and DNA synthesis suppressing leukocyte cellular
proliferation. Significant adverse reactions can
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include an increased risk of infection, bonemarrow
suppression, hepatotoxicity, pancreatitis, and
increased risk of lymphoma. Common adverse
reactions include nausea, vomiting, anorexia, and
fever. The enzyme thiopurine S-methyltransferase
(TPMT) deactivates 6-mercaptopurine. Patients
who have low TMPT activity (<10 %) are at
increased risk of drug induced bone marrow
suppression.

T Cell Inhibitors

Cyclosporin [44–55] and tacrolimus [56–62]
have been utilized in dosages of 2.5–
5 mg/kg/day and 0.03–0.08 mg/kg/day respec-
tively to treat recalcitrant uveitis. Cyclosporin is
an immunosuppressant drug used in organ
transplantation to prevent rejection. Its mode of
action is thought to be due to the binding to the
cytosolic protein cyclophilin of lymphocytes
which inhibits calcineurin. This results in the
inhibition of lymphokine production and inter-
leukin release. Tacrolimus has similar indications
and similar immunosuppressive properties to
cyclosporine but is much more potent. It is a
macrolide that binds to the immunophilin FK506
binding protein creating a complex that interacts
with and inhibits calcineurin thus inhibiting both
T lymphocyte signal transduction and IL-2
transcription.

In a prospective randomized study of 37
patients with posterior uveitis that required a
second-line agent, the efficacy of tacrolimus and
cyclosporine was assessed. The effect on
peripheral blood CD4 (+) T-cell was also eval-
uated. The main outcomes were visual acuity,
indirect ophthalmoscopy score, quality of life,
and adverse events. Thirteen patients (68 %)
taking tacrolimus and 12 patients (67 %) taking
cyclosporine responded to treatment. No signifi-
cant difference was detected with regard to effect
on quality of life. Cyclosporine was associated
with slightly greater toxicity with regards to
blood pressure and serum cholesterol levels. No
significant difference was detected with regard to
effect on CD4 (+) T-cell phenotype [58]. In
another retrospective study supporting the use of

tacrolimus for the treatment of uveitis, 62 con-
secutive patients with noninfectious uveitis trea-
ted with tacrolimus at a single academic center
successfully tapered prednisone to 10 mg daily at
an average rate of 1.62 per patient-year (PY),
with an 85 % probability of achieving ≤10 mg
after 1 year 2 months of treatment. Tacrolimus
was discontinued due to intolerance at a rate of
0.13/PY. This was predominantly due to non-
cardiovascular adverse events. Creatinine rises
of ≥30 % were uncommon (0.05/PY). It was felt
by the investigators that tacrolimus’s efficacy for
the treatment of uveitis is maintained long term
and that the cardiovascular risk profile is
acceptable [61].

Potential side effects of cyclosporine include
fever, vomiting, diarrhea, gingival hyperplasia,
peptic ulcers, pancreatitis, seizures, confusion,
hypercholesterolemia, dyspnea, paresthesia, pru-
ritus, hypertension, hyperkalemia, kidney and
liver dysfunction and an increased vulnerability
to opportunistic fungal and viral infections.
Potential adverse events from tacrolimus include
infection, hypertension, electrolyte abnormali-
ties, renal, pulmonary, cardiac and hepatic toxi-
city and several neurologic and psychiatric
illnesses. Skin cancers and lymphoma have been
reported.

Alkylating Agents

Cyclophosphamide [63–66] and chlorambucil
[67–73] have been used to treat recalcitrant
uveitis but only in circumstances where all other
therapy has failed. With the current availability
of biologic therapies these two medications are
only rarely used to treat uveitis. Cyclophos-
phamide and chlorambucil are alkylating agents
which covalently bind and crosslink a variety of
macromolecules including deoxyribonucleic acid
(DNA), ribonucleic acid (RNA), and proteins.
DNA crosslinking impairs DNA replication and
transcription, ultimately leading either to cell
death or to altered cellular function [74]. The
degree of immune suppression is dose and
duration of treatment dependent. Toxicities
include risk of infection, bone marrow
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suppression, gonadal dysfunction/sterility,
increased risk of secondary malignancies (in-
cluding lymphoma and lymphoma). Cyclophos-
phamide also carries the additional risk of
potentially inducing hemorrhagic cystitis and
bladder cancer.

Biologic Agents

Biologic therapies have been introduced for the
therapy of recalcitrant uveitis over the last two
decades. These compounds are defined as bio-
engineered chimeric and monoclonal antibodies,
cytokine receptors, Fab fragments and agents
such as interferons that influence the expression
of cells and pro- and anti-inflammatory con-
stituents of the immune system.

Biologic therapies were initially introduced to
treat more common autoimmune illnesses such
as Crohn’s disease, rheumatoid arthritis, organ
transplant rejection and malignancies. As the use
of these therapies has evolved, they have become
increasingly employed in the management to
treat both idiopathic ocular inflammatory disease
and uveitis associated with known underlying
systemic illnesses. Recognized difficulty in
interpreting published data is due to the lack of
prospective, double masked, randomized trials
and a deficiency of more strict definitions of the
autoimmune ophthalmic disease being studied.
Therefore, the published literature is comprised
of predominantly case series. Biological thera-
pies used to date include a broad range of agents:
anti-TNF, anti-IL1, anti-IL2 receptor, anti-IL6
receptor, anti-IL17, co-stimulatory blockade,
interferon, and CD-20 B cell-directed therapy. It
is of important note that every one of these
therapies were developed for the treatment of
conditions other than uveitis.

There are currently five anti-TNF agents
approved for the treatment of autoimmune dis-
eases and although most of these have been used
in autoimmune ophthalmic diseases none of
these therapies are yet approved for the treatment
of uveitis. Adalimumab was recently granted
“orphan drug status” by the FDA for the treat-
ment of noninfectious intermediate, posterior, or

panuveitis, or chronic noninfectious anterior
uveitis. For the most part, anti-TNF therapies
have been studied in a retrospective manner
although some prospective studies have been
successfully completed. There are a number of
studies that target one underlying systemic dis-
ease or form of uveitis; however, most reports
combine different underlying systemic diseases
and include idiopathic uveitis.

Infliximab

Based on published literature, infliximab appears
to be the most frequently used biological therapy
to treat recalcitrant uveitis. It is a chimeric
mouse/human monoclonal antibody with a mur-
ine variable region that binds to the soluble and
transmembrane forms of TNF-α. In the United
States it is approved for Crohn’s disease (in both
adults and children), rheumatoid arthritis, anky-
losing spondylitis, psoriatic arthritis, plaque
psoriasis and ulcerative colitis (in both children
and adults). It is not approved in JIA. In Japan,
infliximab is approved for the treatment of Beh-
çet’s associated uveitis.

Infliximab is unique in that it is approved for
different systemic diseases with or without MTX
and in a wide range of doses and thus, provides
dosing flexibility that can range from 3 mg/kg
every eight weeks to 10 mg/kg every four weeks.
Given the potential impediment of the blood
ocular barrier and the need for high-dose medi-
cations to treat ocular inflammatory disease, this
appears to be a significant advantage over other
biologics. It must be recognized however, that at
a higher dose infliximab does incur a higher risk
of serious infections [75].

There are a number of conditions for which
infliximab is approved that have a significance
incidence of uveitis. Foremost amongst these are
Ankylosing Spondylitis [76, 77], Psoriatic
Arthritis and Crohn’s disease [78, 79]. It has
additionally been used in uveitis associated with
JIA [80–87], sarcoidosis [85, 88] and Behçet’s
Disease.

In one of the few prospective studies on the use
of infliximab in recalcitrant uveitis, 31 patients
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with various underlying etiologies were enrolled
and 78 % of patients met criteria for clinical suc-
cess at week 10 as judged by a composite clinical
end point of visual acuity, control of intraocular
inflammation, ability to taper concomitant ther-
apy, and improvement offluorescein angiography
and/or ocular coherence tomography. This study
was unique however as there were an inordinate
number of serious adverse events that were
potentially related to infliximab. These included:
lupus-like reaction in two patients, pulmonary
embolus, congestive heart failure, and vitreous
hemorrhage in two patients. Although infliximab
was effective, the number of potential toxicities in
this study was dramatically different than any
other study published across all indications for this
medication. In a 2-year follow-up a 60 % retention
rate for maintenance of infliximab therapy was
observed [89].

In a large retrospective analysis of 88 patients
with resistant uveitis from a single center treated
with infliximab, 81.8 % of the patients achieved
clinical remission but 58.3 % required additional
immunomodulatory medications. In this study
36.4 % of the patients experienced at least one
side effect and 19.3 % discontinued treatment
due to toxicity. Interestingly, even in this study in
contrast to the Suhler study [90], potential seri-
ous adverse events were not common and
included only one case of autoimmune hepatitis,
two of chronic infections and one of
drug-induced lupus [91].

Although not approved for JIA, infliximab has
been frequently used to treat uveitis in children
[80–87]. In an interesting retrospective study
stressing the importance of aggressive therapy to
control recalcitrant uveitis in children, seventeen
children with chronic uveitis were administered
high-dose infliximab (10–20 mg/kg/dose). All 17
patients demonstrated a dramatic, rapid response,
with no observed inflammation in 13 patients
after the second infusion. Four patients required
three to seven infusions to achieve disease con-
trol [80]. This therapeutic dose is not approved as
a starting therapy for any condition and is very
uncommonly used to treat any autoimmune dis-
ease. In a more traditionally dosed retrospective
review of infliximab use in JIA in six patients

with both ocular and musculoskeletal involve-
ment, five of whom had been treated with other
anti-TNF agents, drug induced remission occur-
red in three patients, with improvement of ocular
inflammation in two more patients. Resolution of
joint involvement occurred in five of six patients
[84].

Adalimumab

Adalimumab, a recombinant human Ig G 1
monoclonal antibody targeting TNF approved for
the therapy of many autoimmune diseases, has
also been used to treat recalcitrant uveitis [85, 87,
92–120]. It is currently approved for RA,
Crohn’s disease, ulcerative colitis, ankylosing
spondylitis, psoriatic arthritis, psoriasis and JIA.
The medication is used at a dosage of 40 mg
every two weeks for RA with or without
methotrexate. The dose can be increased to
40 mg per week. It has been demonstrated that in
RA combination therapy of adalimumab and
methotrexate is superior to monotherapy with
adalimumab alone [121].

In a prospective, multicenter, open-label trial
to assess the effectiveness and safety of adali-
mumab in treating refractory uveitis patients with
multiple underlying systemic conditions, 68 % of
patients were responders at ten weeks and 39 %
exhibited durable response at 50 weeks. No
patients experienced treatment-limiting toxicity
[96]. In a large study comprising of 1250 patients
with ankylosing spondylitis treated with adali-
mumab the rates of anterior uveitis flares per 100
patient years (PYs) reported during the year
before adalimumab treatment were compared to
rates during adalimumab treatment. Flare rates
before adalimumab treatment were 15/100 PYs
in all patients. During adalimumab treatment, the
rate was reduced by 51 %. Additionally, flares
during adalimumab treatment were predomi-
nantly mild. Two patients with periods of high
ankylosing spondylitis disease activity had
new-onset anterior uveitis during the treatment
period.

In the largest retrospective series of JIA
patients with uveitis treated with adalimumab
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studied to date, composed of 54 patients, 66 %
achieved good clinical control. There was,
however, worsening of disease activity in 13 %
of patients [109]. A current prospective ran-
domized controlled trial of the clinical effec-
tiveness, safety, and cost-effectiveness of
adalimumab in combination with methotrexate to
treat JIA associated uveitis is ongoing [102].

In an interesting study, comparing infliximab
to adalimumab, a greater benefit for adalimumab
was demonstrated; however, caution needs to be
exercised in interpretation of this study given the
trial design and small numbers of patients [87].
There is currently an ongoing prospective spon-
sored trial entitled Efficacy and Safety of Adali-
mumab in Subjects with Active Uveitis
(VISUAL l) that is enrolling patients
(ClinicalTrials.gov).

Golimumab

Golimumab, a fully human anti-TNF IgG1
monoclonal antibody, has been used to treat
autoimmune uveitis in small studies [122–127].
It is available as a subcutaneous preparation
dosed at 50 mg per month and as an intravenous
preparation dosed at 2 mg/kg every 2 months.
The medication is approved for a number of
autoimmune diseases. As a subcutaneous medi-
cation it is approved both with and without
methotrexate depending on the indication (RA,
ankylosing spondylitis psoriatic arthritis, and
ulcerative colitis). As an intravenous medication
it is only approved for RA with MTX.

In a small series combining patients with JIA
and HLA B-27 associated uveitis (13 patients
with JIA, 4 with HLA-B27) who had failed other
biologics, of 17 patients treated, response at last
visit was noted in 12 patients [123]. There are
ongoing studies on this agent [124].

Etanercept

Etanercept a fusion protein produced by recom-
binant DNA technique that expresses the p75
TNF receptors attached to an IgG1 Fc. It can be

administered as a once a week 50 mg dose or
25 mg twice a week. It is approved for RA,
psoriatic arthritis, psoriasis, ankylosing
spondylitis, and JIA both with and without MTX.
Although etanercept was first thought to have a
potential role in treating resistant uveitis [76,
128–130], further studies have not substantiated
a definitive benefit in uveitis [131, 132]. A con-
troversial area that requires clarification and
further study is the potential paradoxical role of
anti-TNF agents as a cause of uveitis. Uveitis has
not been the only potential paradoxical reaction
to anti-TNF therapy; indeed, psoriasis, inflam-
matory bowel disease, scleritis, and sarcoidosis
have been reported in case studies as potential
consequence of anti-TNF therapy. A pivotal
study on this subject clarifies the potential cau-
sative role of anti-TNF therapies on the devel-
opment of uveitis by demonstrating that while
the incidence of uveitis is higher in
etanercept-treated patients than those treated with
infliximab or adalimumab, the overall incidence
of new-onset uveitis with the first three anti-TNF
agents approved is very low, and if indeed there
was an association between any one of these
agents and uveitis, the incidence of uveitis
should have been much higher [133].

A difficult question that remains however is
whether to use etanercept in patients with
underlying diseases that in and of themselves
have a risk for the development of uveitis. It is
well accepted that uveitis can occur in 20–40 %
of patients with any of the HLA B-27 associated
inflammatory conditions [134]. In the published
literature it has been found that in the ankylosing
spondylitis trials in which etanercept was used,
there was no observation of a higher incidence of
uveitis [135].

A recent expert panel has published recom-
mendations for the use of anti-TNF agents in
ocular inflammatory diseases with a focus on
infliximab and adalimumab. Both of these agents
can be considered as first line for the treatment of
ocular manifestations of Behçet’s disease. Addi-
tionally, these medications can be considered as
second line for the treatment of uveitis associated
with JIA and for severe ocular inflammatory
conditions including posterior uveitis, panuveitis,
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severe uveitis associated with seronegative
spondyloarthropathy, and scleritis in patients
who have failed or who are not candidates for
antimetabolite or calcineurin inhibitor
immunomodulation [136].

There are overlapping but not completely
identical potential side effects of anti-TNF ther-
apies. These include increased susceptibility to
routine and opportunistic infections (Tuberculo-
sis, Listeria Mycosis, Histoplasmosis, Coccid-
iomycosis, reactivation of Hepatitis B), other
autoimmune diseases such as paradoxical psori-
asis, uveitis is listed as one of the potential risks
in patients treated with etanercept, congestive
heart failure, neurological complications (partic-
ularly multiple sclerosis), skin cancers, lym-
phoma, and malignancies in general.
Adalimumab and infliximab have also had a
number of cases reported of hepatosplenic T-cell
lymphoma—an uncommon malignancy reported
in patients with inflammatory bowel disease and
concomitant therapy with purine inhibitors

Interleukin Blockers

Daclizumab, a humanized monoclonal antibody
of IgG1 subtype that binds to the Tac epitope on
the interleukin-2 receptor α-chain55k subunit has
been used for the prevention of organ transplant
rejection, multiple sclerosis and HTLV-1 asso-
ciated lymphoma [137]. It is available as both an
intravenous and as subcutaneous formulation and
administered at 2 mg/kg every 2 weeks for two
doses then 1 mg/kg every 2 weeks or intra-
venously at 1 mg/kg every 4 weeks [138, 139]
Initial reports on the use of this agent in patients
with uveitis were published in 1999 [140] with
subsequent supporting efficacy data [141].

One of the largest published retrospective
studies on the use of daclizumab included 39
patients with an average follow-up of 40 months.
Different formulations and dosages were evalu-
ated. Twenty-nine patients underwent intra-
venous administration with the standard regimen,
five patients received a high-dose intravenous
regimen and five patients received subcutaneous
administration. Visual acuity improved by two

lines or more in seven patients and worsened by
two lines or more in six patients. The mean
number of flares was 0.62 per patient-year. The
mean number of other immunosuppressant ther-
apies decreased from 1.89 per patient at baseline
to 1.17 medications [142].

Daclizumab is generally very well tolerated
with the most common adverse event being a
cutaneous reaction. Other reported side effects
include infections, elevated liver function tests,
transient leukopenia, neuralgia, edema, palpita-
tions, lymphadenopathy and cramping. In a ret-
rospective review by Wroblewski, 4 cases of
malignancy were reported in 39 patients studied
and one patient with Behçet’s disease treated
with daclizumab who terminated the medication
acutely, developed cerebellar herniation [142].
The drug was voluntarily removed from the
United States market in 2009 (although still
available in Europe) and currently undergoing
clinical trials in the treatment of relapsing,
remitting multiple sclerosis.

Il-17 has recently been demonstrated to be a
critical cytokine in autoimmune dysregulation.
A number of biologic therapies are currently in
development that target IL-17 for a number of
autoimmune diseases. Upregulation of IL-23 and
IL-17A occurs in patients with various forms of
uveitis [143]. Secukinumab a fully human mono-
clonal antibody that targets interleukin-17A has
been studied in three independent studies to eval-
uate efficacy and safety. 118 patients with Behçet’s
uveitis (SHIELD study); 31 noninfectious, active
non-Behçet’s uveitis (INSURE study); and 125
patients with quiescent, noninfectious,
non-Behçet’s uveitis (ENDURE study) were
studied. Reductions of uveitis recurrence or vitre-
ous haze score during withdrawal of concomitant
immunosuppressive medication were the main
outcomes studied. The primary efficacy end points
of the three studies were not met [144]. The safety
profile for this agent has not yet been fully delin-
eated, but there does appear to be a slightly greater
risk of infections [145]. Other therapies targeting
IL-17 remain as potential therapeutic agents for the
treatment of recalcitrant uveitis.

IL-1 is a potent inflammatory cytokine that
plays an important role in a number of
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autoimmune diseases and has been a successful
target in conditions such as Still’s disease [146].
In uveitis it has been found that this is one of the
cytokines that is expressed in the vitreous fluid of
patients with active uveitis [147]. Two therapies
that target IL-1 have been published for the
treatment of uveitis. Anakinra, a glycosylated
version of human IL-1 receptor antagonist has
been studied in only a small number of patients
with uveitis and therefore definitive statements
about efficacy are difficult to determine at this
time [148, 149]. It is used at a dose of 100 mg
daily by subcutaneous injection or 1–2 mg/kg
daily in children. Potential significant risks of
Anakinra include injection site reactions and
infections.

Gevokizumab, a recombinant, humanized
IgG2 monoclonal antibody that binds IL-1β, is a
modulating antibody that reduces the affinity for
IL-1RI, IL-1RAcP signaling, and thus downreg-
ulates IL-1β activity. In 2012 it was granted
Orphan Drug Designation for the treatment of
noninfectious intermediate, posterior and panu-
veitis, or chronic noninfectious anterior uveitis.
Seven patients with acute posterior or panuveitis,
and/or retinal vasculitis resistant to azathioprine
and/or cyclosporine were enrolled. Immunosup-
pressive agents were discontinued at baseline and
patients received a single infusion of gevok-
izumab. All patients responded and no serious
adverse events were reported [150]. Larger
multicenter studies are currently enrolling
patients (ClinicalTrials.gov).

IL-6 has been identified as one of the
cytokines overexpressed in patients with uveitis
[151]. Tocilizumab, a recombinant humanized
anti-human IgG1 IL-6 receptor monoclonal
antibody with approved indications in RA,
polyarticular JIA and systemic onset JIA has
been reported as an effective therapy to treat
uveitis in a small number of patients. It is
available as both and IV preparation dosed at
4 mg or 8 mg/kg monthly or as a subcutaneous
medication dosed at 162 mg every 2 weeks or
weekly. It can be given with or without MTX.
Patients with uveitis and various underlying
illnesses previously treated with remittive

medications, anti-TNF agents and abatacept
have been successfully treated with tocilizumab.
In a series of patients with JIA, Adan published
five patients with uveitis refractory to conven-
tional therapy including at least 1 biologic agent
[152]. The patients received tocilizumab
8 mg/kg every 4 weeks. At mean follow-up of
8.4 months, 50 % of the affected eyes studied
had improvement in visual acuity and 25 % of
affected eyes remained stable. All patients sus-
tained uveitis remission for the 6-month
follow-up period. Most of the studies did not
find toxicity with Tocilizumab administration,
although neutropenia has been described. The
most common adverse effects observed in clin-
ical trials have been upper respiratory tract
infections, headache, and high blood pressure.
Abnormal liver function tests and elevations in
cholesterol levels were common. Among the
less common side effects dizziness, various
infections, as well as reactions of the skin and
mucosae like mild rashes, gastritis, and mouth
ulcers. Rare but severe reactions of gastroin-
testinal perforations and anaphylaxis have been
described.

Interferon Blockers

Interferons (IFN) have a number of immune
regulatory functions including the capacity to
increase regulatory T cells. There are numerous
published series and reports that define a bene-
ficial role for IFN-α in the treatment of Behçet’s
disease and other types of uveitis. In a small
prospective study of 12 patients with
sight-threatening uveitis that failed to respond to
one or more immunosuppressive therapies,
human IFN-alpha-2b was administered subcuta-
neously daily. After a mean observational period
of 11 months a favorable clinical response was
observed in 83 % of patients [153]. Potential side
effects of interferon include infections, neu-
ropsychiatric illnesses, cardiovascular events,
and other autoimmune disorders. Injection site
reactions and a flu-like syndrome are also fre-
quently noted.
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Other Targets

Other biologic agents have been utilized to treat
uveitis, include abatacept [154], and rituximab
[155, 156].

In selected cases, abatacept, an agent that
blocks the costimulatory signaling that normally
leads to T cell activation, has been used to treat
autoimmune uveitis. It is a fusion protein com-
posed of the Fc region of the immunoglobulin
IgG1 fused to the extracellular domain of
CTLA-4. It binds to CD80. This agent is cur-
rently approved for the treatment of rheumatoid
arthritis as both an intravenous and subcutaneous
medication.

In the largest published series of seven
patients with JIA and uveitis, abatacept was
found to be efficacious in maintaining clinical
remission in six of the seven patients during a
period 9.2 months [157]. The patients were
found to have decreased uveitis flares after 6
months of therapy. One patient, however,
relapsed after 12 months with both arthritis and
uveitis, and two patients required continued
methotrexate. There have been other smaller
series of reports using abatacept to treat uveitis
and interestingly this medication has been
effective in a few patients who have failed or
been intolerant of anti-TNF agents [154, 158,
159]. Side effects have been reported, with a case
of oral mycosis [157] and interestingly arthritis
flare [154]. Given the small sample size of the
study, abatacept use needs to be investigated
further. The most serious adverse reactions are
serious infections and malignancies. The most
commonly reported adverse events include
headache, upper respiratory tract infection,
nasopharyngitis, and nausea.

Although the role of B cells is unknown in
uveitis, in a pathologic study of an enucleated
eye of a patient with JIA associated uveitis, focal
aggregates of CD20 positive cells with CD3 and
CD8 positive cells were noted [160]. Therefore,
there may be rationale for using anti-B cell
therapy and rituximab has been reported as a
successful treatment for noninfectious uveitis. In
one study of eight patients with JIA associated
uveitis, seven patients attained a response [155].

In another publication ten patients with JIA and
severe uveitis with vision threatening complica-
tions resistant to traditional therapy, including
anti-TNF agents, responded after one cycle of
rituximab. Uveitis became inactive in seven
patients for a mean period of 11 months. It then
recurred in four patients, though retreatment with
rituximab resulted in disease inactivity in three of
the four patients [161]. Other case studies of
rituximab use have been published [156, 162].
Listed side effects for rituximab include infusion
reactions, mucocutaneous reactions, Hepatitis B
reactivation, progressive multifocal leukoen-
cephalopathy, tumor lysis syndrome, infections,
and renal toxicity. The most common adverse
reactions of Rituxan (incidence ≥25 %) observed
in clinical trials of patients with NHL were
infusion reactions, fever, lymphopenia, chills,
infection, and asthenia.

Although approved for the therapy of severe
acute and chronic allergic and inflammatory
processes involving the eye and its adnexa such
as keratitis, iritis, iridocyclitis, diffuse posterior
uveitis and choroiditis, optic neuritis, choriore-
tinitis, and anterior segment inflammation,
ACTHAR Gel, an adrenocorticotropic hormone
(ACTH) analogue does not have any published
data on use in uveitis.

Intravitreal infliximab and adalimumab have
been studied in animal models and patients with
uveitis [163–167]. In a study of seven patients
with anterior and posterior uveitis that was
unresponsive to conventional treatments, 1.5 mg
of infliximab in 0.15 cc was injected intravitre-
ally and patients were followed for six months.
Interestingly this approach has not resulted in
dramatic response and the authors concluded that
infliximab probably improves vision and
decreases macular edema but the observed effect
is only temporary [166].

Conclusion

The therapeutic armamentarium to treat patients
with autoimmune ophthalmic disease is diverse
and includes medications in different classes with
individually unique modes of action. These
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include corticosteroids, antiproliferative thera-
pies, and targeted biological agents. New classes
of therapies including small molecules and per-
haps medications that will alter the microbiome
may in the future continue to expand the thera-
peutics available to treat this group of diseases.
Challenges remain in terms of better under-
standing the immunology of autoimmune oph-
thalmic disease, defining the phenotype of
individual disease entities, constructing
prospective trials of comparative efficacy,
developing genetic and biomarkers to provide
guidance in choosing a specific therapy for a
unique patient.
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45Surgical Therapy: Retisert Implant

Cynthia X. Qian and Dean Eliott

General Principles

The use of corticosteroids to treat ocular
inflammation remains the first line of treatment in
halting acute uveitic crises and the persistent
ocular structural damage caused by chronic
uveitis. The Retisert™ fluocinolone acetonide
(FA) 0.59-mg implant is a sustained-release
corticosteroid device developed by pSivida
(pSivida Corp, Watertown, MA) and marketed
under license by Bausch and Lomb (Bausch and
Lomb, Rochester, NY) [1, 2]. Although the
indications for the implant have widened since its
inception [3–5], it was specifically developed for
the treatment of non-infectious posterior uveitis
(NIPU). It is the first drug delivery device
approved by the Food and Drug Administration
(FDA) for this indication [6]. Its unique design
sought to provide better drug bioavailability to
the target tissue and to sustain constant thera-
peutic levels of medication without repeated

dosing, while limiting the widespread effects of
systemic corticosteroid administration [7–12].
Systemic FA levels after intravitreal implantation
were shown in various studies to be below the
threshold of detection, implying minimal sys-
temic absorption [7, 9, 11]. This contrasts with
traditional systemic and local delivery methods,
where even a periocular injection with a reposi-
tory located outside Tenon’s space can produce
serum levels comparable to a 50-mg oral dose of
prednisolone [9], leading to systemic adverse
effects such as hyperlipidemia, diabetes mellitus,
hypertension, osteoporosis, fractures, and blood
count/chemistry abnormalities.

Pharmacokinetics

The implant contains a silicone-based elastomer
cup encasing a 1.5 mm drug core with a releas-
ing orifice at one end. FA is a synthetic corti-
costeroid that has 1/24 the solubility of
dexamethasone, theoretically allowing for
extended drug release. A 98 % hydrolyzed
polyvinyl alcohol (PVA) membrane across the
opening of the pellet orifice allows for steady
drug diffusion. Since silicone is impermeable to
FA, the drug is only able to slowly diffuse across
the polyvinyl alcohol diffusion port [2, 13].

Early in vitro studies of the drug delivery
device containing 2- and 15-mg of FA were
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tested in both protein-free buffer or buffer con-
taining 50 % plasma protein [7]. The release rate
was 1.9 ± 0.25-µg/day for the 2-mg device and
2.2 ± 0.6-µg/day for the 15-mg device. This rate
remained linear over the testing period and was
20 % higher when the devices were transferred
from protein-free buffer-to-buffer containing
protein. This release kinetic related to protein
concentration was hypothesized to be advanta-
geous in the management of active uveitis, where
blood ocular barrier breakdown and more protein
in the eye may trigger a larger dose-appropriate
amount of drug to be released.

Early in vivo rabbit experiments were also
performed to assess the pharmacokinetics of FA.
Fourteen rabbit right eyes were implanted with
the 15-mg FA implant and were analyzed
post-enucleation at 4, 20 and 54 weeks for
release rate and toxicity studies [7]. Relatively
constant vitreous levels were measured at each of
these time points. No drug was detected in the
aqueous humor during these time periods and
there was no evidence of drug toxicity by clinical
examination, electroretinography or histologic
examination when compared to the control fel-
low non-implanted eye.

Surgical Procedure

The implant is inserted through a pars plana
incision and the silicone strut is fixated to the
sclera such that the drug pellet with the polyvinyl
alcohol diffusion port is in contact with the vit-
reous. The following is a brief description of the
implantation procedure: After appropriate anes-
thesia is obtained, the operative eye is prepared
and draped in a sterile manner prior to insertion
of a lid speculum. A pars plana infusion is not
usually necessary. The implant is usually posi-
tioned in the inferonasal or inferotemporal
quadrant after confirming the absence of severe
vitreoretinal pathology in the quadrant via indi-
rect ophthalmoscopy. A conjunctival peritomy is
made in the quadrant of interest followed by a
full thickness scleral incision with a 20-Ga MVR
knife 3.5- to 4.0-mm posterior to the limbus,
measuring 3- to 3.5-mm in length parallel to the

limbus. Cautery may be used on the edge of the
wound to prevent bleeding. A limited vitrectomy
may also be performed. The implant is grasped
using a locking needle holder and a
double-armed 8-0 polypropylene suture is passed
through the suture strut. A first knot is made
around the strut. The sclera wound is carefully
opened with forceps and the implant is inserted
with the drug pellet facing the front of the eye.
The double arms of the suture are then passed
through 90 % thickness of the sclera on either
side of the incision [14]. The remaining portion
of the scleral wound is closed with interrupted
sutures of 9-0 polypropylene before conjunctiva
is re-apposed.

When placing a second implant, a pars plana
infusion may be placed to control intraocular
pressure and prevent intraoperative hypotony and
bleeding. If the second implant is placed after
depletion of the first implant, the original implant
may or may not be removed. If it is placed for
other indications such as spontaneous implant
dissociation or scleral thinning and implant
extrusion, the original implant is first removed.
This is done by severing all scleral wound
sutures except for the anchoring suture at the
strut. The wound is then partially opened by an
MVR blade, and the implant is first grasped with
a toothed forceps or a needle holder by the suture
strut before the anchoring suture is cut. This
prevents the slippage and displacement of the
implant into the vitreous cavity. When the wound
is completely open, the original implant is
removed and replaced by a secondary implant,
which may be placed in the same location as the
original implant [15]. Due to the possible need
for re-implantation and the effect of FA on scleral
wound healing, it is advised to use
non-biodegradable sutures to close the scleral
wound to avoid wound dehiscence and implant
extrusion.

Clinical Trials

After a proof of concept pilot study on 7 eyes of
5 patients demonstrating the safety and promise
of the FA implant for severe posterior uveitis [8],
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Jaffe and colleagues completed the first ran-
domized, dose-masked, prospective interven-
tional series comparing 0.59- to 2.1-mg FA
implants in 36 eyes in 2005 [9]. Outcomes
studied included post-implant control of inflam-
mation, recurrence rate and delay to recurrence,
need for adjunctive therapy, visual acuity
(VA) changes and adverse events. Over a
30 month period, best corrected visual acuity
(BCVA) in implanted eyes improved from 1.1
logarithm of the minimum angle of resolution
(LogMAR) to 0.81 LogMAR with effective
control of inflammation during this period.
Visual acuity stabilized or improved in most
patients, with >60 % of eyes gaining ≥3 lines at
24 months, which is significantly longer than the
transient gains reported with other short lived
treatments such as periocular or intraocular
injections. Favorable outcomes were also
observed for other variables including reduction
in use of topical, periocular and systemic
adjunctive medication.

Callanan et al. [10] also initiated the Fluoci-
nolone Acetonide Uveitis Study Group and
published their 3-year multicenter data to evalu-
ate the safety and efficacy of the 0.59- and
2.1-mg implants. A total of 278 subjects were
randomized in a ratio of 2:3 to receive the
0.59-mg or 2.1-mg FA implants. Eligibility cri-
teria included currently quiescent eyes with
≥1 year-history of recurrent NIPU previously
treated with systemic medication for at least
3 months or had ≥2 recurrences in a 6-month
period. Results were pooled from 27 clinical
centers. Interim results on safety and efficacy
were reported at 34 weeks [9]. Topical uveitis
medications were slowly tapered in the implanted
eye. Systemic corticosteroid doses were
decreased by 30 % per week and were then
discontinued. Immunosuppressive agents were
also discontinued or tapered within 6 weeks of
FA implantation. In patients with bilateral uveitic
diseases, patients were only enrolled if the
investigator felt it would be possible to control
the fellow non-implanted eye with local therapy
alone. At 34 weeks, FA implant reduced recur-
rence rate from 51.4 % at baseline to 6.1 %.
Recurrence was defined by one of the following

criteria: (1) 2-step or more increase in anterior
chamber cell from baseline, (2) 2-step or more
increase in vitreous haze compared to baseline,
(3) loss of ≥0.30 LogMAR in VA from baseline
without any other etiology, and (4) intraocular
inflammation that necessitated modification of
therapy. Visual acuity was either stable or
improved in 87 % of implanted eyes. The need
for adjunctive treatment with topical, periocular,
and systemic corticosteroids decreased dramati-
cally from 52.9, 63.0, and 35.7 % to 12.1, 2.2,
and 16.5 %, respectively. Final 3-year results
showed that implants at both concentrations
significantly reduced uveitis recurrence. For the
0.59-mg group, the 1-, 2-, and 3-year
post-implantation recurrence rates were 4, 10,
and 20 %, respectively, compared with the
pre-implantation rate of 62 %. For the 2.1-mg
group, the 1-, 2-, and 3-year postimplantation
recurrence rates were 7, 17, and 41 %, respec-
tively, compared with the pre-implantation rate
of 58 %. The need for adjunctive treatment while
on FA implant also decreased considerably, with
an 80 % reduction in the number of patients
requiring systemic medications during the study
period. In comparison to the fellow
non-implanted eye in patients with bilateral
uveitis and unilateral FA implant, the rate of
recurrence, need for periocular injection or topi-
cal corticosteroids were all significantly lower for
the implanted eye. The mean LogMAR BCVA
was maintained at baseline levels in both dose
groups while the non-implanted eye was noted to
deteriorate over the course of the study. In
addition, there was a significant reduction in the
area of cystoid macular edema (CME) in the FA
implant groups and this reduction was directly
correlated with final visual acuity (86 % reduc-
tion of CME at 1 year and 73 % at 3 years with
the 0.59-mg group compared with 28 and 28 %
reduction in the control fellow eye group; and 70
and 45 % reduction in CME with the 2.1-mg
group versus 27 and 22 % in the control fellow
eye group). In all instances, there was no sig-
nificant difference in recurrence rates between
eyes receiving the 0.59-mg and the 2.1-mg
implants. These studies were crucial for the
2005 approval of the 0.59-mg implant by the
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FDA for the treatment of intermediate, posterior
and panuveitis with a single implant lasting up to
3 years. The implant releases FA at an initial rate
of 0.6-µg/day in the first month, then decreasing
to a steady state of 0.3–0.4-µg/day thereafter [6,
16, 17].

Fluocinolone Acetonide Versus
Standard Systemic Therapy

Pavesio et al. [18] evaluated the safety and effi-
cacy of the FA implant compared with standard
systemic therapy (defined as standard of care,
SOC) consisting of either systemic prednisolone,
equivalent corticosteroid as monotherapy, or with
immunosuppressive agents. In this European
phase IIB/III study, 140 patients were enrolled to
receive either 0.59-mg FA or standard of care at a
1:1 ratio. Patients with bilateral disease random-
ized to the FA implant group were implanted in
their more severely affected eye, with the con-
tralateral eye expected to be controlled with
periocular corticosteroid injections alone. Results
demonstrated that the FA implant provided better
control of inflammation with longer delay to
recurrence and lower rate of uveitis recurrence
(18.2 % vs. 63.5 %) without any nonocular
adverse events (0 % vs. 25.7 % in the systemic
treatment group which included arthralgia and
hypertension). None of these adverse events were
considered severe and none required additional
treatment. VA was maintained and improved by
similar percentages in both groups. At 2 years,
reduction in the area of CME (>1 mm2 by
fluorescein angiography) in the implant group
was greater than in the SOC group (86.5 % vs.
74.4 %). Shen et al. [19] specifically analyzed the
early changes in macular edema on optical
coherence tomography (OCT) after fluocinolone
implantation (within 90 days of implantation).
Twelve eyes of 7 patients were included in this
retrospective study. Consistent with the proposed
mechanism of the drug, spectral domain OCT
measurements of central subfield thickness
(−234 µm), cube volume (−1 mm3), cube aver-
age thickness (−39 µm), and CME grade (−3)
were all reduced significantly.

Similarly, the Multicenter Uveitis Steroid
Treatment (MUST) Trial was a NIH-funded trial
designed to study 255 patients with a total of 479
uveitic eyes randomized to the fluocinolone
implant vs systemic therapy over 24 months of
treatment for intermediate, posterior or panu-
veitis [20]. Patients were randomized to a 1:1
ratio to receive systemic or implant therapy at 23
centers. Outcomes studied were BCVA and
reported quality of life, uveitic activity, and
complications from therapy. Over 24 months, the
results revealed the non-inferiority of implants
compared to systemic therapy and
steroid-sparing immunosuppressive agents with
no detectable superiority of either approach. VA
improvement in both groups was +6.0 letters
versus +3.2 letters, and quality of life improve-
ment was +11.4 and +6.8 units, respectively, for
the implant and the systemic groups. Macular
edema also decreased in both groups, from 41
and 39 % at baseline to 20 and 34 % at 6 months
and 22 % versus 30 % at 24 months for the
implant and the systemic groups, respectively.
None of these values reached a statistical sig-
nificant difference between the 2 groups.

Fluocinolone Acetonide Implant
for Specific Diagnoses

Table 45.1 summarizes the findings from various
studies detailing the treatment and response of
patients with specific uveitic conditions to the FA
implant. These include serpiginous choroiditis,
Vogt–Koyanagi–Harada disease (VKH), sympa-
thetic ophthalmia, birdshot chorioretinopathy,
and Behçet’s disease [21–27]. Since severe loss
of vision often occurs in these conditions due to
the waxing and waning nature of inflammation
and CME; episodic treatment is not always ideal.
The FA implant’s ability to deliver a continuous
low therapeutic dose over a long period of time
may offer excellent long-term control of these
disorders.

The results from the case reports seem to
indicate that most uveitic conditions respond
well to treatment with the FA implant alone
(without systemic medications). However, the
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Table 45.1 Table of studies on response of different uveitic conditions to the fluocinolone acetonide implant

Uveitic condition Author Yr Na Results Adverse effects

Serpiginous
choroiditis [21]

Seth 2008 1/1 • At 14 mon, VA increased
from 20/70 to 20/50,
quiescent eye

• Intractable OHT, trab

VKH [22] Khalifa 2009 2/4 • Bilateral FA implants
• With systemic
corticosteroid tapering,
serous RD recurred in one
at 2 and 6 mon, and
panuveitis returned in the
other at 3 mon during
steroid taper

• N/A

Sympathetic
ophthalmia [23,
24]

Mahajan 2009 8/8 • Reduction in systemic
medication in all patients

• 3/8 had recurrent
inflammation
necessitating concurrent
IMT

• VA stable in 5 and
improved in 3

• 2 IOP elevations
needing trab

• 1 had RD 47 weeks
post-implant, needed
PPV and SO

Jonas 2008 1/1 • 2.1-mg FA implant
• 11 mon follow-up, IOP
stable 12–18 mmHg and
VA at 0.4–0.5 LogMAR

• IMT stopped

• N/A

Birdshot
chorioretinopathy
[25, 26]

Rush 2011 22/36 • At 12 mon, 32 eyes
followed up

• Mean VA improved from
20/50 to 20/30

• IMT use from 82 to 5 %
• 0 vitreous haze from 26 to
100 %

• CME decreased from 36
to 6 %

• 100 % OHT
• 19 eyes underwent CE

Burkholder 2013 28/48 • 20 birdshot and 28
panuveitis eyes

• 37 mon follow-up, loss of
≥3 lines 0.16/eye-yr in
birdshot vs 0.39/eye-yr in
other panuveitis

• Birdshot had more
increase in IOP in first 4
mon post-FA implant
(p = 0.04) versus other
panuveitis

• More birdshot eyes
required glaucoma surg
(0.42/eye-yr vs
0.11/eye-yr, mean time
15.5 mon vs 31.5 mon)

• Cataract surgery
0.75/EY and 0.88/EY
for birdshot and others

• 7 had VH

Behçet [27] Oh 2014 7/8 • Over 47.8 mon follow-up,
VA improved ≥3 lines in
75 %

• 75 % had IOP
≥30 mmHg

• 5 patients needed
glaucoma filtering
surgery

(continued)
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results in eyes with VKH offer mixed response
and only temporary quiescence when weaned off
systemic corticosteroids.

Reimplantation

The FDA lists the duration of the FA implant in
the eye at 30–36 months. This is significant as
uveitis may recur after the depletion of the
medication. Several case series have analyzed the
outcome of FA re-implantation. In the continuing
study of the same 3-year multicenter patient
cohort by Callanan and Jaffe, 26 eyes of 22
patients in the entire cohort of 118 FA implanted
eyes manifested recurrence inflammation on
follow-up [28]. Jaffe et al. studied 17 eyes in 14
patients for whom FA implant reinsertion was
performed. The majority of patients had idio-
pathic panuveitis (6 of 14 patients) or sarcoid
panuveitis (4 of 14 patients). The mean time from
initial FA implant to recurrence was 38 months.
In the follow-up after the second implantation,
only one eye experienced recurrence 3 years
later. In nearly all cases, FA implantation and
re-implantation drastically decreased or elimi-
nated other ocular and systemic
anti-inflammatory therapy. Re-implantation also
did not seem to affect the rate of IOP control or
cataract formation from baseline established by
the first implant. Complications related to
re-implantation were rare and suture strut pro-
trusion and wound dehiscence were not reported
in this small series. One case of staphylococcus

endophthalmitis, which responded favorably to
treatment, and one case of tractional retinal
detachment, occurred in this series. Another
study of 10 eyes from 10 patients noted uveitis
recurrence at a median of 32.5 months post ini-
tial FA implantation [15]. Once again, the
majority of patients had a diagnosis of idiopathic
panuveitis (30 %) or sarcoid panuveitis (20 %).
After placement of the second implant, patients
were followed for an additional 16.8 months.
During this time, visual acuity was noted to
stabilize or improve in all patients, with recur-
rences occurring in 4 of 10 patients at around
month 18. Kaplan–Meier analysis of time to
recurrence for all patients combined reveals a
mean recurrence time between 25 and
30 months, within the range of effectiveness
paralleling in vitro pharmacokinetics studies. In a
third study of 8 patients, the average time to
second implant was 42.7 months [29]. Two
patients received a third implant, with average
time from second to third implant being
30.1 months. Final VA showed that 4 of 8
patients improved visually and one was stable.

Complications

Complications after FA implantation are not
infrequent and directly related to the chronic
exposure to intraocular steroids. The most com-
mon side effects are cataract formation and
increased intraocular pressure. Adverse events
within the immediate perioperative period

Table 45.1 (continued)

Uveitic condition Author Yr Na Results Adverse effects

• 5 patients discontinued all
systemic meds after mean
of 13.4 mon

• Decrease in IMT need in
both groups and decrease
in CME at mon 24 in
birdshot eyes

• Phakic eye developed
cataract

• 1 case of postop CMV
endotheliitis

aFirst digit indicates number of patients, second digit indicates number of eyes; CE Cataract extraction; CME Cystoid
macular edema; CMV Cytomegalovirus; FA Fluocinolone acetonide; IMT Immunosuppressive therapy; IOP Intraocular
pressure; Mon Months; N Number of patients/eyes; N/A Not applicable; OHT Ocular hypertension; Postop
Post-operative; PPV Pars plana vitrectomy; RD Retinal detachment; Trab Trabeculectomy; SO Silicone oil; VA Visual
acuity; VH Vitreous hemorrhage; VKH Vogt-Koyanagi-Harada disease; Yr Year of publication
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include eye pain, ptosis, eyelid edema, corneal
edema, vitreous opacities, vitreous hemorrhage,
macular edema, retinal hemorrhage, hypotony,
and choroidal detachment. Approximately 35–
40 % of patients report conjunctival injection,
reduced visual acuity and conjunctival hemor-
rhage [30]. According to the Bausch and Lomb
product insert, the most common nonocular
event reported is headache (>33 %) [31]. Other
complications reported in literature which mani-
fest over time include spontaneous dissociation
of the implant, nonfunctional implant [15, 32],
endophthalmitis (0.4–4.5 %) [9, 18, 20], retinal
detachment (1.5–5.0 %) [9, 18, 20], vitreous
bands [30], necrotizing scleritis and thinning in
the area of the implant [33], viral retinitis, viral
endotheliitis [34, 35], and chronic hypotony (11–
15 %) [18]. The most common adverse events
will be detailed below.

Intraocular Pressure

The FA implant had a high incidence of
increased IOP requiring topical therapy or glau-
coma surgery. In the 30-month long pilot study
by Jaffe and colleagues, the most common side
effect was elevated IOP, for which 11–56 % of
eyes needed an average of 3.3 IOP-lowering
medications on follow-up. Filtering procedures
were performed in 19.4 % of patients over time,
most often between 1.5 and 2.5 years postim-
plantation. The investigators hypothesized that
this increase in IOP may be multifactorial in
origin from a combination of steroid response,
increased aqueous production from improvement
of ciliary body function after control of inflam-
mation, and permanent long-standing trabecular
meshwork damage due to chronic inflammation.

The extended full 3-year study by Callanan,
Jaffe and colleagues confirmed trends observed at
34 weeks. At 34 weeks, 51.1 % of treated eyes
needed IOP-lowering therapy, with 59 % of all
implanted eyes demonstrating ≥10 mmHg IOP
increase, and 5.8 % underwent glaucoma filter-
ing surgery [9]. At 3 years, 67 % of eyes
receiving the 0.59-mg implant and 79 % of eyes
with the 2.1-mg implant had an IOP elevation

recorded as ≥10 mmHg from baseline, and 78 %
of all implanted eyes required IOP-lowering
drops as compared to 36 % in the fellow
non-implanted eyes. In addition, 40 % of all
implanted eyes required further IOP-lowering
surgery compared with 2 % of fellow eyes. Six of
these eyes needed FA explantation due to
intractable IOP elevation.

The largest pooled analysis of 584 eyes from
3 studies (ClinicalTrials.gov Identifier:
NCT00407082, NCT00468871, and
NCT00456482) showed that 75 % of eyes
required IOP-lowering treatment during the
course of the 3-year study [16, 36]. These results
noted a ≥10 mmHg IOP rise from baseline in
71.0 % of eyes 3 years after implantation, and
55.1 % of eyes also reached an IOP ≥30 mmHg
[16]. Topical IOP-lowering medication was used
in 74.8 % of implanted eyes while IOP-lowering
surgery was performed in 36.6 % of eyes. Most
of these surgeries were trabeculectomies
(76.2 %) and glaucoma drainage device implan-
tation (20.6 %). The mean time from FA
implantation to initiation of new IOP-lowering
therapy was 409.3 ± 18.7 days while the mean
time from implantation to IOP-lowering surgery
was 870.5 ± 13.9 days. Complete surgical suc-
cess, defined as post-operative IOP of
6-21 mmHg without any additional medication,
was 50.0 % at 12 months and qualified success
was 35.1 % at 12 months.

In the study by Pavesio et al. [18], 55.4 % of
eyes had an IOP increase of ≥10 mmHg from
baseline versus 10.8 % in the SOC
group. IOP-lowering medication was needed in
62.1 % of implanted eyes versus 20.3 % of SOC
eyes. IOP-lowering surgery was performed in
21.2 % of implanted eyes versus 2.7 % of SOC
eyes. Hypotony was also higher in the implanted
eyes, at 19.7 %, versus 1.4 % in SOC eyes.

Friedman et al. [37] examined the risk of IOP
elevation and glaucoma in the MUST trial
2 years after enrollment. The MUST study
showed that the implant group had an overall
4-fold increase in IOP elevation ≥10 mmHg
(65 % post-FA implant vs. 24 % post systemic
treatment), absolute IOP above 30 mmHg (49 %
vs. 11 %) and need for treatment of elevated IOP
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compared with the systemic treatment group
(69 % vs. 26 %) [20]. The incidence of glau-
coma was 17 and 4.0 % after 24 weeks in the 2
groups respectively. At 3 years follow-up of the
MUST cohort, glaucoma surgery was needed in
40 % of implanted eyes versus 2 % of
non-implanted eyes.

Although early IOP elevations can be expec-
ted within the first year, more recent studies
indicate that extreme elevations may be expected
as late as the third year after implantation. The
longest follow-up post-FA implantation reported
is a case series of 42 eyes over an 8-year period
[38]. In this study, 45 % of eyes (19 of 42)
required glaucoma surgery, with success
achieved in 92 % at 24 months. Seven of these
19 eyes received multiple FA implants and most
underwent IOP-lowering surgery (58 % glau-
coma drainage device and 42 % trabeculectomy)
after placement of the first implant.

To mitigate the high likelihood of future glau-
comatous damage, regular IOP monitoring as
often as every 2 months is advocated, as is com-
bined FA implant and filtering surgery in those at
high risk of glaucomatous optic neuropathy [15,
29, 39, 40].Malone and colleagues studied a group
of 5 patients (7 eyes) with preexisting chronic
non-infectious posterior uveitis and elevated IOP
on maximum tolerated medical therapy who then
underwent combined FA implantation and glau-
coma tube shunt placement in one surgical session
[41]. Three eyes also underwent concurrent pha-
coemulsification and lens implantation. Mean
Snellen visual acuity improved from 20/400
pre-implant to 20/114 at 12 months. Aver-
age IOP decreased from 27.3 mmHg at baseline to
14.6 mmHg at 12 months. Adjunctive
anti-inflammatory therapy use decreased, with all
patients off topical prednisolone and 3 patients
with reduced doses of systemic anti-inflammatory
therapy. None of the eyes with follow-up for more
than 30 months had any inflammatory recurrence.

Cataract

Cataract formation is a near universal complica-
tion of FA implantation for phakic eyes.

Callanan, Jaffe, et al. found that after 3 years,
67 % of phakic implanted eyes as compared with
18 % of fellow phakic non-implanted eyes
developed posterior subcapsular cataract pro-
gression. Pavesio et al. reported a change >2
grades in lens opacity in 89.6 % of their phakic
patients at 2 years versus 23.3 % of patients on
systemic SOC treatment. A total of 87.8 % of
implanted eyes underwent cataract extraction
versus 19.3 % in the SOC study eyes [18].
The MUST study group incurred a higher
cumulative risk of cataract progression and cat-
aract surgery after implant (91 and 80 %) in
contrast to systemic treatment (45 and 1 %). Due
to the high likelihood of cataract after FA
implantation some researchers have advocated
for combined lens extraction at the time of
implant placement [39, 42].

Sheppard et al. [43] initiated a post hoc
analysis on a subset of eyes from the main Flu-
ocinolone Acetonide Study Group consisting of
278 patients who underwent cataract surgery
after FA implantation. They found that 132 of
142 phakic implanted eyes and 39 of 186 phakic
non-implanted eyes underwent cataract surgery.
The groups were compared for VA, inflamma-
tion, rate of uveitis recurrence and postoperative
complications. Mean VA improvement post cat-
aract extraction was greater in the implanted
groups at 1 and 3 months postoperatively. Sta-
tistically significant less anterior chamber and
vitreous inflammation were also noted in the
implanted eyes compared with non-implanted
eyes at the same time points. Post-surgical uveitis
recurrence was 26.5 % versus 44.4 % and glau-
coma rates were 19.7 % versus 0 % in the 2
groups. These results indicate that cataractogen-
esis post-FA implant is a common but manage-
able complication and good visual outcomes may
be achieved post surgery without triggering a
recurrence of inflammation, although glaucoma
did occur more frequently in these eyes.

Implant Dissociation

Dissociation of the medication reservoir from the
anchoring strut has been reported in several
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instances, either spontaneously [44, 45] or most
often at the time of explantation [10, 45, 46]. The
process has been attributed to the defective
adhesive agent compounding both parts together.
This older implant model has since been modi-
fied. The multicenter study of 278 patients by
Callanan and Jaffe reported three cases of spon-
taneous FA implant dissociation [10]. Taban
et al. described two incidences wherein the
reservoir separated from the anchoring strut.
However, both were easily removed with limited
vitrectomy and without the need for intraocular
foreign body removal techniques [15]. In another
case series with three implant dissociations from
the newer model batch, one necessitated a pars
plana vitrectomy with perfluorocarbon instilla-
tion in order to float the posteriorly displaced
strut up toward the wound [47]. Nicholson and
colleagues discovered that length of time the
implant has resided in the eye correlated signif-
icantly with the rate of implant cup dissociation
[46]. In their study of 27 procedures, dissociated
implants resided a mean of 47.4 months versus
intact implants with a mean of 32.5 months. Late
onset spontaneous dissociation years (>6–
7 years) after implantation with dislocation of the
reservoir either posteriorly into the vitreous or
anteriorly into the anterior chamber is also pos-
sible, and surgeons should be aware of this
possibility since not all reservoirs are retrieved
from the eye once the drug has been depleted
[48]. In these cases, the surgeon should also be
prepared to employ vitrectomy and intraocular
foreign body removal techniques for its retrieval.
Another strategy described is to use a high
infusion rate with a bottle height of up to
80 mmHg to exert pressure by flowing out of the
incision and to “buoy” the dissociated compo-
nent and its tendency to fall backward [49].

Viral Retinitis and Endotheliitis

While uncommon, viral retinitis development or
reactivation has been a reported complication
following intraocular or periocular corticosteroid
administration. Cytomegalovirus (CMV) is the
most frequent causative agent, followed by the

herpes simplex virus. Three cases in the literature
have been attributed to FA implants with a mean
presentation time of 10.3 months after implan-
tation [35, 50, 51]. Although systemic and
intravitreal antiviral agents may control the
spread of retinitis, vision is usually poor at
follow-up due to retinal atrophy and the devel-
opment of rhegmatogenous retinal detachment.

Polymerase chain reaction-proven CMV
endotheliitis without any signs of concurrent
retinitis has been described in two separate
immunocompetent patients. Both patients had a
diagnosis of Behçet’s disease; one manifested
symptoms 4 months and the other 2 years after
FA implantation [52, 53]. Despite prompt treat-
ment by FA explantation followed by systemic
valganciclovir therapy, the visual outcome was
poor due to endothelial decompensation.

Conclusion

Chronic non-infectious posterior uveitis is a severe
illness with an economic cost of blindness akin to
that of diabetes. The fluocinolone acetonide
sustained-release implant has been shown to be
effective in controlling intraocular inflammation,
decreasing adjunctive therapy, and stabilizing and
improving vision for long periods of time with one
single drug administration. However, adverse
effects do occur. Notably, the use of the implant is
associated with extremely high rates of cataract
development/progression and intraocular pressure
increase. Therefore, the positive attributes of this
treatment modality need to be balanced against its
disadvantages and carefully adapted to each
patient’s individual clinical circumstances.
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46Surgical Therapy: Dexamethasone
Biodegradable Intravitreal Implant
(Ozurdex®)

Robert Wang

Introduction

The treatment of uveitis has always been a deli-
cate balancing act of managing complications of
the disease and the toxicity of the ensuing ther-
apy. Systemic medications have potential side
effects to various organ systems in the body and
the inherent risk of infectious complications.
Therapies such as topical or injection of local
steroids can potentially induce glaucoma and
cataract formation but have the advantage of
limited systemic complications. While long sus-
tained local therapy has been technologically
established such as Vitrasert® (intravitreal gan-
ciclovir) for the treatment of CMV retintitis [1–
3], and Retisert® (intravitreal fluocinolone ace-
tonide) for uveitis, these therapies have the dis-
advantage of requiring insertion in the operating
room. Additionally, Retisert has a high incidence
of cataract development and glaucoma [4–6].
The advent of an office placed low risk dexam-
ethasone implant has provided a new treatment in
our armamentarium against uveitis.

Design Concepts of the Ozurdex®

Implant

The Ozurdex® implant develop by Allergan, Inc.
is a novel drug delivery system that can be placed
in an office setting via a 22 gauge needle thru the
pars plana into the vitreous cavity. The injection
device delivers an implant that is completely
biodegradable, slowly releasing dexamethasone
over 90 days. Originally developed by Oculex
Pharmaceuticals, the Novadur® drug delivery
system uses a D,L-lactide-co-glycolide
(PLG) biodegradable polymer matrix that
slowly devolves to lactic acid and glycolic acid
releasing dexamethasone (Fig. 46.1). The lactic
acid and glycolic acid further degrade into car-
bon dioxide and water (Figs. 46.2 and 46.3). The
platform is loaded with 0.7 mg of dexametha-
sone in a 400 μg diameter cylinder. The implant
is FDA approved for the treatment of uveitis,
macular edema following branch or central reti-
nal vein occlusion, and more recently diabetic
macular edema. The injection device itself is a
novel design delivery device unlike a traditional
injection needle. The injection device has a
“safety pin” that is first removed, then the pro-
tective cap from the needle. Instead of pushing a
“plunger” to deliver the drug, a push button
activates a pin that pushes the drug out thru the
bore of the needle and into the eye. The push
button has a hard fixed stop with a mild “click”
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when the button has been fully depressed and
drug delivered (Fig. 46.4).

Clinical Studies

The first large study published reported the effi-
cacy and safety of Ozurdez in the treatment of
macular edema (causes of macular included
diabetic retinopathy, retinal vein occlusions,
uveitis, or Irvine-Gass syndrome with persistent
macular edema). This was a 6 month,
multi-center trial with 315 patients enrolled. Of
the patients randomized to the 0.7 mg dexam-
ethasone implant, 35 % demonstrated a 10 or
more letter improvement (via ETDRS testing) at
90 days from injection compared to 13 % of the
control group (sham injection). Improvement in
BCVA (best corrected visual acuity) of 15 letters
or more was achieved in 18 % of patients versus
6 % in controls. Additionally, the concern
regarding intraocular pressure (IOP) elevation
was lower than expected with 11 % of patients
developing a 10 mm hg or higher rise in IOP
compared to 2 % of controls.

During the study, OCTs were used to monitor
response with a dramatic improvement/resolution
of macular edema in those treated with Ozurdex
[8]. However, in the entire study, there were only
5 patients with uveitis enrolled.

To further expand the possible benefit of the
implant specifically in patients with uveitis, a
large scale randomized clinical trial was com-
pleted to evaluate the efficacy of the

Fig. 46.1 Microscopic appearance of complete Ozurdex
implant *courtesy Allergan

Fig. 46.2 Microscopic appearance of Ozurdex after
dissolving for 3 weeks *courtesy Allergan

Fig. 46.3 Dissolving
Ozurdex 72 days after
implantation in human eye
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dexamethasone implant in patients with
non-infectious posterior uveitis (Huron Study).
Patients were randomized to sham injection or
one of two dexamethasone dosages (0.35,
0.7 mg).

In this study, 229 patients from 18 countries
were enrolled. 81 % had the diagnosis of inter-
mediate uveitis with the remainder having vari-
ous forms of posterior uveitis. Those patients
receiving the 0.7 mg injection had a dramatic
improvement in vitreous haze (Fig. 46.5) with
nearly half of the patients achieving a haze score
of “0”. 90 % had a one step improvement in haze
and a significant portion had a two step
improvement (Figs. 46.6 and 46.7) with the
effect continuing for 6 months.

Fortunately, the complications of the sus-
tained release dexamethasone implant were
lower than those reported for Retisert. The rate of
cataract formation in the implant group was
11.8 % compared to 5.3 % in those receiving
sham injection. Additionally, IOP elevation of
10 mm hg over baseline was only seen in 15–
20 % of patients, with the majority of patient not
requiring IOP lowering medications. With those
that required therapy, most only needed one
topical drop (Fig. 46.8) compared to 40 % or
greater in patients receiving the Retisert®

implant.
Since these initial studies and the subsequent

FDA approval, the familiarity and clinical use
has become more common in clinical practice.

The use has been expanded to pediatric cases and
also as a pre-treatment prior to cataract removal
[9, 10]. However, there have been reported cases
of a higher than expected IOP rise occasionally
necessitating removal [11]. Caution should
always be taken in the usage in the pediatric
population.

In adults, the implant has shown similar suc-
cess as was demonstrated in the preliminary
studies, with newer small clinical studies

Fig. 46.4 Ozurdex® injector device with dexamethasone
pellet highlighted

Fig. 46.5 Demonstration of vitreous haze (vitreous haze
score of zero) at various time weekly time points
compared to sham. Reprinted from Archives of Ophthal-
mology; 2011 vol. 129(5) pp. 545–553. Copyright ©
(2011) American Medical Association. All rights reserved
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showing benefit in cases with persistent macular
edema [12] and long term uveitic disease [13].
The only new complication that has been
described has been the anterior migration of the
implant into the anterior chamber in a pseu-
dophakic eyes [14], but this appears extremely
uncommon.

Injection Technique and Clinical Use

The eye is prepped in steroid fashion. Topical
betadine preparation of the eye with an eyelid
speculum is used. Due to the size of the injection
needle (22 gauge) subconjunctival lidocaine
usually is more comfortable, though topical
anesthesia can also be utilized.

Due to the occasional resistance of the needle
going thru the scleral and possible reflux of
intraocular fluid thru the wound, a toothed forcep
helps with counter traction and to pinch the
wound closed after the needle is removed.

The needle of the Ozurdex® injection device
has a collar to indicate the depth needed before
injection of the drug. Typically, the needle is
inserted at an angle in a beveled manner after the
“safety pin” and cap are removed. Once the

Fig. 46.6 Percentage of patients with at least a 2 unit
improvement in vitreous haze at weekly time points.
Reprinted from Archives of Ophthalmology; 2011 vol.
129(5) pp. 545–553. Copyright © (2011) American
Medical Association. All rights reserved

Fig. 46.7 Percentage of patients with a >25 mmHg
increase in IOP at weekly time points. Reprinted from
Archives of Ophthalmology; 2011 vol. 129(5) pp. 545–
553. Copyright © (2011) American Medical Association.
All rights reserved

Fig. 46.8 Number of IOP lowering medications required
by patients reveiving the Ozurdex implant at various time
points. Reprinted from Archives of Ophthalmology; 2011
vol. 129(5) pp. 545–553. Copyright © (2011) American
Medical Association. All rights reserved

332 R. Wang



needle has been inserted to the collar, the push
button is fully depressed injecting the drug.

While the injection technique is extremely
easy, the clinical use still requires the “art of
medicine” in clinical use. Though it is tempting
to use the injection for anterior uveitis, one must
remember that the implant has only been FDA
approved for the use in posterior segment dis-
ease. With most cases of anterior uveitis,
inflammation is generally easily controlled with
topical drops or local therapy.

With posterior disease the treatment varies.
While the initial studies did guide the use, uveitis
tends to be a widely varying disease that requires
a more balanced management. Typically, in
patients with pars planitis, that might wax and
wane with occasional cystoid macular edema.
Ozurdex tends to be a great treatment protocol as
the injection tend to be infrequent with very low
chance of cataract or glaucoma development.
However, in more serious posterior disease,
Ozurdex might not be indicated such as in cases
of Behcet’s where long term sustain therapy is
more ideal due to possible loss of vision from
gaps in treatment such as when the concentration
of dexamethasone is at its lowest around
90 days. However, sometimes Ozurdex can be
used as a “bridge” in these more serious condi-
tions to rapidly gain control of inflammation or
resolve macular edema while systemic therapies
are initiated, that typically take 3–4 weeks to
become effective.

The most difficult clinical decision is deciding
on treatment for chronic, aggressive posterior
disease. The typical decision is a tough choice
between longterm oral therapy, Retisert®

implantation, or repeated Ozurdex. Sometimes
the choice can be pretty straightforward, such as
a young phakic patient where oral therapy would
be more favorable, or a young female trying to
have children, where Ozurdex® or Retisert®

would be more logical. While longterm repeated
Ozurdex has been used successfully with a lower
incidence of IOP rise compared to Retisert®, one
still worries about aggressive disease and the
nadir that occurs every 3 months as the drug runs
out subjecting a patient to a possible uveitis flare
and irrecoverable loss of vision.

Understanding the clinical disease, the bene-
fits and risk of treatment help guide the clinician
in the choice of treatment. The Ozurdex® implant
has greatly expanded that choice.

Conclusion

Uveitis tends to be a chronic, smoldering disease.
The development of the Ozurdex® implant has
allowed a very effective therapy for the treatment
of uveitis with a better side effect profile com-
pared to the operating room placed Retisert®

implant. The novel development of the polymer
used in the implant has the benefit of not leaving
any residual implanted material in the eye, dis-
solving to just water and carbon dioxide. As
sustained intraocular delivery of drugs continue
to evolve, Ozurdex® represents a significant step
in this evolution and treatment of uveitis.
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47Cataracts

George N. Papaliodis

Introduction

Cataracts are a leading cause of blindness
worldwide and remain an important cause of
visual impairment and blindness in the United
States accounting for approximately 50 % of
visual impairment in adults over the age of 40
[1]. By age 80, over 50 % of all Americans will
have cataracts [2]. Cataracts are a common
complication associated with uveitis as the
intraocular inflammation and the most commonly
used therapy for the management of the disorder,
corticosteroids, can both induce lenticular
opacification. In a large retrospective study from
the UK evaluating complications associated with
uveitis management and following these patients
for 22 years, the most common reported com-
plication was the development of cataract (35 %
of patients) [3]. Other case series have docu-
mented the incidence of cataracts in patients with
uveitis ranges from 30 to 78 % (more common in
patients with Fuchs heterochromic iridocyclitis
and juvenile idiopathic arthritis and uveitis syn-
drome). The development of lenticular changes is

influenced by the chronicity and severity of
intraocular inflammation, the frequency and
duration of steroid use, and the underlying
diagnosis.

Risk Factors

The risk factors for the development of cataracts
have been well described and include: advanced
age, diabetes, steroid use (inhaled, systemic,
periocular, intraocular, topical ophthalmic),
family history of cataracts, UV light exposure,
ionizing radiation, ocular trauma, prior intraoc-
ular surgery, intraocular inflammation, and
tobacco use [4–6]. Patients who develop uveitic
cataracts often have multiple mechanisms that
may contribute to cataractogenesis and progres-
sion. The two most commonly implicated pre-
disposing factors for uveitic cataracts include the
presence of intraocular inflammation and the use
of corticosteroids.

Decision to Operate

The decision to operate on a patient with a
uveitic cataract is not a simple determination.
There are multiple considerations that must be
assessed and discussed with the patient. Objec-
tive measures such as visual acuity, the status of
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the inflammatory disease, and the presence of
lenticular opacification can be evaluated via
clinical exam. Equally important are the patient’s
subjective symptoms including blurry vision at
distance/intermediate/near, glare with bright
lights and oncoming headlights while driving and
specific limitations that impair quality of life (e.g.
avoiding night driving, difficulty reading,
inability to play sports, etc.). Foster and Rashid
have described 4 clinical indications for cataract
surgery in patients with uveitis including: pha-
coantigenic uveitis, visually significant cataract
in a quiet eye with good visual prognosis, cat-
aract impairing posterior segment examination,
and cataract impairing the ability to perform
posterior segment surgery [7]. The benefits of
cataract surgery have been extensively studied
including improvement in visual acuity,
improvement in the performance of activities of
daily living, reduction of risk of injury from falls,
improved mental health, and general sense of
well-being. In observational studies after cataract
surgery, up to 90 % of patients undergoing first
eye cataract surgery noted improvement in
functional status and satisfaction with vision [8].

Perioperative Management

The recommendations for perioperative man-
agement are based on cohort studies demon-
strating successful surgical outcomes with uveitic
cataracts [9]. The following are general princi-
ples extrapolated from these sources:

• for elective procedures like cataract surgery,
the patient should have no evidence of active
uveitis by standard criteria for 3 months
preceding the surgery

• if immunosuppressive medications were
required for disease control, these should be
continued through the perioperative period

• prophylactic topical steroids initiated one
week prior to surgery are associated with
decreased post-operative inflammation (the
frequency of administration ranges from QID

to q 1 h while awake as dictated by severity
of ocular inflammatory disease); some sur-
geons have advocated for prophylactic topical
NSAIDs for one week prior to surgery to
reduce incidence of cystoid macular edema
(but the data is less compelling)

• for patients with severe, difficult to control
ocular inflammatory disease (Behcet’s, juve-
nile idiopathic arthritis and uveitis syndrome),
prophylactic systemic corticosteroids (Pred-
nisone one mg/kg/day) can be prescribed for
one week prior to surgery and tapered after
the procedure as guided by the degree of
ocular inflammation

• intravenous methylprednisolone in doses of
500–1000 mg administered at the time of
surgery has also demonstrated efficacy in
reduction of post-operative inflammation

• intraocular triamcinolone (0.05–0.1 cc of
40 mg/ml concentration) injected in the vit-
reous or anterior chamber has been correlated
with reduction of post-operative cystoid
macular edema and intraocular inflammation

• post-operative regimens vary considerably
but generally include a topical steroid, topical
non-steroidal anti-inflammatory agent, and
topical antibiotic.

Surgery

Surgical procedures for cataract removal have
tremendously improved over the last 60 years
and continue to evolve. With the advent of
phacoemulsification, injectable intraocular lens
implants and small incision cataract surgery,
patients can appreciate rapid visual rehabilitation,
restoration of excellent visual acuity, and few
post-operative restrictions. Multiple studies have
demonstrated that cataract extraction via pha-
coemulsification causes less overall inflammation
and fewer complications compared to traditional
extracapsular cataract extraction in uveitic cat-
aracts [10]. The goals of the surgical procedure
include:
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• construction of a small incision wound that
allows for adequate fluidically stable anterior
chamber during surgery [11]

• minimal manipulation of the iris if avoidable
(in patients with posterior synechiae this may
not be possible as synechialysis and place-
ment of iris retraction instruments may be
required for adequate visualization of the
lens)

• complete removal of all lens material (any
residual lens particles may induce
post-operative inflammation)

• implantation of a posterior chamber intraoc-
ular lens within the capsular bag (lens
implants in the sulcus and anterior chamber
are associated with greater degree of
intraocular inflammation)

• a secure, watertight incision that does not
induce surgical astigmatism and may reduce
pre-existing corneal astigmatism.

A new advance to cataract surgery, the fem-
tosecond laser, can be used to construct corneal
incisions, perform anterior capsulotomy, and
fragment the nucleus. At the time of this publi-
cation, there is inadequate data in patients with
uveitic cataracts who have used this modality of
augmented cataract surgery to determine superi-
ority versus traditional phacoemulsification.

Complications of Cataract Surgery

In general, complications of cataract surgery are
relatively uncommon and patients have a high
expectation of visual improvement after surgery.
Stein et al. reviewed cataract surgery in Medicare
recipients in 2005–2006 and found that the
overall rate of severe complications (defined as
endophthalmitis, suprachoroidal hemorrhage and
retinal detachment) was 0.4 % [12]. The uveitic
cataract poses greater challenge and has been
associated with higher complication rates.

Yamane et al. published one of the largest
retrospective case series of 242 uveitic eyes who
underwent cataract surgery by phacoemulsifica-
tion. Recurrence of uveitis was the most common
postoperative complication seen in 73 eyes

(30.16 %). Other postoperative complications
included iris atrophy (28.51 %), ocular hyper-
tension (28.09 %), epiretinal membrane
(26.44 %), posterior capsule opacification
(19 %), cystoid macular edema (13.63 %), ocu-
lar hypotony (12.80 %), optic disc atrophy
(8.67 %) and posterior synechiae (6.61 %) [13].
Of note, 10.7 % of patients in this study lost
vision compared to pre-operative visual acuity
with the presence of the cataract [13].

Despite these issues, cataract surgery remains
highly successful in this patient population.
Mehta et al. published a meta-analysis of uveitic
cataract surgical series and reported that 68 % of
uveitis patients who underwent phacoemulsifi-
cation and had quiet or nearly quiet disease prior
to surgery had 20/40 visual acuity or better fol-
lowing the procedure [14].

Lens Implant Selection

The decision regarding selection of lens implant
material and style to achieve superior surgical
results in uveitis patients is complicated and
remains largely unresolved. Proponents of
hydrophilic lens implant materials argue that
these lenses can be inserted through a smaller
incision reducing tissue trauma but have a higher
propensity to induce posterior capsular opacifi-
cation compared to hydrophobic lens implants.
Hydrophobic lens implants have good uveal and
excellent capsular biocompatibility but may
require a larger incision for insertion.

Heparin surface modification (HSM) of lens
implant materials has been demonstrated in
multiple studies to be associated with reduced
intraocular inflammation [15, 16]. The binding of
heparin to the lens implant is thought to prevent
attachment of bacteria, corneal endothelial cells,
and lens epithelial cells. Lin et al. performed
cataract surgery in high risk patients (defined as
having a diagnosis of either diabetes, glaucoma
or uveitis) and randomized the study participants
into 1 of 2 groups: heparin surface modified
intraocular lens versus traditional PMMA lens
implant. Short term clinical follow up demon-
strated significantly less anterior chamber cell in
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the HSM IOL group compared to the traditional
PMMA group. When these patients were fol-
lowed long term, there was no statistically sig-
nificant difference between the 2 groups in visual
acuity, corneal edema, anterior chamber reaction,
and amount of posterior synechia formation and
IOL deposits [16].

Silicone was the first material available for
foldable intraocular lens implants. While silicone
has a very low rate of posterior capsular opaci-
fication compared to others [17], the use of this
implant material has steadily declined over the
last 10 years. There are multiple reasons this
implant material has become less popular despite
the excellent biocompatibility profile. In the era
of small incision cataract surgery (wound size
less than 2.8 mm) and preloaded lens injectors,
there is a risk of tearing of the optic at the optic—
haptic junction or kinking of the haptics. Addi-
tionally, if the patient develops a retinal detach-
ment in the future requiring silicone oil, there
have been case reports of silicone oil droplets
adherent to the posterior surface of the silicone
lens implant [18].

Leung et al. pooled data from 4 randomized
control trials comparing hydrophilic or
hydrophobic acrylic lenses, silicone lenses,
polymethyl methacrylate (PMMA) lens implants
with or without HSM. The review included 216
patients with substantial heterogeneity with
respect to ages of participants and etiology of
uveitis. Patient outcome measures included
visual acuity, posterior capsular opacification,
cystoid macular edema, corneal edema, and lens
decentration. Based on this review, the authors
concluded that it is still uncertain which implant
material provided the best visual and clinical
outcomes in patients with uveitis undergoing
cataract surgery [19].

Conclusion

The development of cataract is the most common
complication in patients with uveitis as both
intraocular inflammation and corticosteroids (the
most frequently employed treatment) can induce

progressive opacification of the lens. The surgi-
cal procedure can be technically difficult given
multiple potentially challenging issues including
corneal opacities, poor dilation, posterior syne-
chiae, unstable zonules, capsular abnormalities,
etc. Aside from navigating these demanding
surgical problems, the resultant post-operative
inflammation can negate any potential visual
improvement that may be derived by the removal
of the lens. Despite these limitations, cataract
surgery remains highly successful even in
patients with uveitis.

There are many unresolved controversies
including:

1. What is the best intraocular lens material with
lowest rates of posterior capsular opacifica-
tion, biocompatibility, and macular edema?

2. Should intraocular lens implants be used in all
uveitis patients including those with Behcet’s
disease and juvenile idiopathic arthritis and
uveitis syndrome?

3. Are multifocal intraocular lens implants
appropriate for uveitis patients?

4. Is the femtosecond laser a less traumatic and
thus safer manner to assist with lens removal
in uveitis patients?

5. What is the most effective perioperative and
postoperative management strategy to avoid
significant post operative inflammation?

In an effort to practice evidence based medi-
cine, there is continued need for large cohort
studies and/or randomized clinical trials to sci-
entifically address these issues.
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48Macular Edema

Cynthia X. Qian and Lucia Sobrin

Introduction

Macular edema (ME) is a common complication
and cause of visual impairment in patients with
noninfectious uveitis, occurring in 33–46 % of
all patients [1]. It is a challenging condition to
treat. As compared to ME secondary to intraoc-
ular surgery, uveitic ME is much less likely to
resolve spontaneously and can persist after con-
trol of inflammation is established, causing
long-standing irreversible changes and photore-
ceptor damage. In recent years, use of optical
coherence tomography (OCT) imaging has rev-
olutionized our understanding and diagnosis of
this condition. The concurrent investigation of
novel pharmacological agents has expanded
treatment options for this condition.

Diagnosis

ME may arise with uveitis from any location or
etiology, although it is more common with
intermediate and posterior uveitis [2–4]. Fundus
examination at the slit lamp with a contact lens
has now also been aided by ancillary tests for ME
detection. While fluorescein angiography
(FA) still holds a role in ME, this imaging
modality has been largely supplanted by optical
coherence tomography (OCT). This technology is
fast, noninvasive, and highly reproducible from
visit to visit and from examiner to examiner [5].
OCT allows identification of various patterns of
ME: diffuse edema, cystoid edema, and presence
of serous retinal detachment (SRD) (Fig. 48.1)
[6]. OCT also can reveal vitreomacular traction
(VMT) and epiretinal membranes (ERM), two
entities that can cause ME and may need to be
addressed in addition to uveitic inflammation
control to eliminate ME. Central subfield macular
thickness (CSMT) measurements from OCT can
be followed to quantitatively assess response to
treatment. FA’s role is most useful in detecting
cases of isolated “angiographic” edema—cases
where there is leakage on FA but no thickening on
OCT. This scenario can appear at any point in the
course of disease but may be more common when
the retina becomes atrophic and macular edema
can no longer manifest as cystic changes. FA is
also valuable in determining the presence of
angiographic retinal vasculitis when evidence of
vasculitis is not seen on examination (Fig. 48.2).
Detection of such vasculitis suggests the need for
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more aggressive anti-inflammatory therapy to
control the intraocular inflammation and associ-
ated ME [6, 7].

Treatments

The pathophysiology underlying uveitic ME is
complex and poorly understood. It is thought that
vascular permeability in the inner blood–retinal

barrier (BRB) of the macular area and retinal
pigment epithelial dysfunction within the outer
blood–retinal barrier may play a role. In addition,
intraocular inflammation from systemic diseases
may also induce the release of diverse inflam-
matory mediators and cytokines such as inter-
leukins, tumor necrosis factor-alpha (TNF-alpha),
and vascular endothelial growth factor (VEGF),
influencing both BRBs. All these sites and
molecules are possible targets for treatment [2, 8].

It is generally advisable to follow and treat
any uveitic ME promptly. Better visual acuity at
baseline, younger age, and short duration of ME
are all prognostic factors of favorable functional
and anatomical outcome [4, 9–11]. The most
important principle in treating uveitic macular
edema is to ensure that the uveitis is completely
controlled. Subclinical uveitic inflammation is
often the reason for recalcitrant or recurrent
macular edema. Searching for subclinical vas-
culitis with FA as described above is one way to
uncover occult inflammation that needs to be
more aggressively treated. However, ME can
also be found in quiescent uveitic eyes. ME in
quiescent eyes can be quite difficult to treat, as
the ME is often chronic and associated with
irreparable damage to the BRB [9, 12].

There are many different ways to classify the
different treatment modalities of noninfectious
uveitic ME. The most common way of separating
treatments is by delivery mode: topical, local,
and systemic. The general approach is to use
topical or local treatment as the first-line but not
to delay using systemic therapy when the disease
is severe at the onset or persistent with regional
therapy. Each category will be covered below.
These treatment options are summarized in
Table 48.1.

Topical Therapy

Topical NSAIDs

While topical non-steroidal anti-inflammatory
drugs (NSAIDs) have proven very useful in
pseudophakic ME, studies have shown that there

Fig. 48.1 Different patterns of uveitic macular edema.
a Cystoid macular edema (CME). Optical coherence
tomography (OCT) shows well-defined intraretinal cys-
toid spaces in the central macula. b Diffuse macular
edema (DME). OCT shows sponge-like thickening of the
macula. c CME with serous retinal detachment. OCT
shows well-defined cystoid spaces and fluid under the
neurosensory retina
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Fig. 48.2 A 58 year-old woman with idiopathic panu-
veitis and persistent macular edema in her left eye.
Vision in the left eye was 20/50. Edema had failed to
respond or recurred with intravitreal triamcinolone,
intravitreal bevacizumab, and pars plana vitrectomy.
Uveitis was being treated with methotrexate.
a Late-phase fluorescein angiogram shows petalloid
leakage in the macula consistent with macular edema.
In addition, there is disc staining suggesting ongoing

uveitis activity. b Peripheral fluorescein angiogram
frame shows perivascular leakage suggesting subclinical,
ongoing retinal vasculitis as a cause for the patient’s
persistent macular edema. c OCT shows significant
cystic changes. d The patient was switched from
methotrexate to infliximab. After 6 months of infliximab
therapy, and without any additional treatment for the
macular edema, her macular edema improved signifi-
cantly and vision increased to 20/32

Table 48.1 Adjunctive treatments for uveitic macular edema

Name Trade name Route Dosage Note Side effects

Corticosteroids

Prednisone Prednisone,
Deltasone

Oral 0.5–1 mg/kg Weight gain, hypertension,
diabetes, cardiovascular events,
ischemic necrosis hip,
osteoporosis, cataract, glaucoma

Triamcinolone
acetate

Kenalog,
Triescence
(Preservative-Free)

Intravitreal 1–4 mg Cataract, glaucoma,
endophthalmitis, retinal
detachment

Sub-Tenon’s
or inferior
trans-septal

40 mg/1 ml Ptosis with sub-Tenon’s injection,
fat prolapse through septum with
inferior trans-septal injection

Fluocinolone
acetonide
sustained release

Retisert Intravitreal
implant

0.59 mg/implant Duration
approx.
30 month

High rate of cataract, glaucoma

Dexamethasone
sustained release

Ozurdex Intravitreal
implant

0.7 mg/implant Longer duration
than IVTA in
vitrectomized
eyes

Cataract, glaucoma

(continued)
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is limited to no role for topical NSAID
monotherapy in the treatment of inflammatory
ME. This class of medications may have a weak
synergistic effect when used in conjunction with
other local therapies such as intravitreal triamci-
nolone acetate (IVTA) or intravitreal anti-VEGF,
prolonging the effect of CSMT reduction [13].
There is a higher concentration NSAID, indo-
methacin 0.5 %, which when administered 4
times daily, has shown some early promise in
uveitic ME [14].

Topical Corticosteroids

Topical prednisolone 1 % has shown more suc-
cess than topical NSAIDs in decreasing vascular
permeability and inflammatory-mediated reac-
tions. However, its poor penetration to the pos-
terior segment still limits its utility and the general
principle is that topical corticosteroids may be
used primarily for mild ME. There is a higher
chance of achieving sufficient drug levels around
the macula in pseudophakic or aphakic patients

Table 48.1 (continued)

Name Trade name Route Dosage Note Side effects

Non-corticosteroid intravitreal drugs

Ranibizumab Lucentis Intravitreal 0.5 mg Duration 6–
8 week

Transient IOP rise,
endophthalmitis, cataract,
possible small increased risk of
CVA, MI and other
thromboembolic events

Bevacizumab Avastin Intravitreal 1.25 mg or
2.5 mg

Duration 6–
8 week

Methotrexate Intravitreal 400 µg Repeat q
4 month

Corneal epitheliopathy, band
keratopathy, cataract progression,
IOP rise, endophthalmitis

Non-steroidal anti-inflammatory drugs

Naproxen Naprosyn Systemic 250 mg po BID Limited efficacy
in uveitic ME

GI upset, nausea

Somatostatin and somatostatin analogue

Somatostatin Somatostatin Systemic 100 µg SC TID Cutaneous flush, nausea, diarrhea,
elevated LFTs hypothyroidism,

Octreotide Long
Acting
Repeatable
(LAR)

Somatostatin
analogue

Systemic 20 mg IM q
mon

Cholelithiasis, ileus, dysglycemia

Carbonic anhydrase inhibitor

Acetazolamide Diamox Systemic 500 mg po BID
or QD

May need
long-term
maintenance
dosage at 125–
250 mg QD

Paresthesia, nausea, GI, fatigue,
weight loss, polyuria, rash

Interferons

IFN alpha 2a
IFN alpha 2b

Roferon A
Intron A

Systemic 3–6 million
IU SC QD
initially

Maintenance
dosing is 2–
3 times/week

Flu-like sx, depression

IFN beta Avonex Systemic 44 mg SC 3
times/week

Intermediate
uveitis,
MS-associated
ME

Flu-like sx, elevated LFTs,
alopecia

CVA Cerebrovascular accident; GI gastrointestinal; IM intramuscular; Ini initial dosage; IU International Units; LFTs liver function
tests; Max maximum dosage; MI myocardial infarction; MS multiple sclerosis; N/V nausea/vomiting; SC subcutaneous; Sx symptoms
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More recently, difluprednate, a more potent
topical corticosteroid, has become available. In
the pediatric population, its use has been asso-
ciated with an improvement in uveitic ME in
78 % (7/9) of studied eyes and a mean decrease
in CSMT of 192 µm [15]. Because difluprednate
is more potent, cataract and intraocular pressure
(IOP) rise can occur earlier and be more severe
than with topical prednisolone. Close monitoring
for these side effects is important.

Local Corticosteroid Therapy

Periocular Corticosteroids

Periocular corticosteroid is often effective for
treating uveitic ME and is a common first-line
therapy. Triamcinolone acetate 40 mg injected
into the posterior sub-Tenon’s space or transep-
tally into the inferior orbital floor is one com-
monly used injectable steroid. The goal of
periocular steroid injection is to bring the medi-
cation as immediately adjacent to the site of
inflammation as possible. Hence, some have
suggested that delivering the medication in the
sub-Tenon’s location may be more effective than
orbital floor injection, but this has not been
definitively proven. The sub-Tenon’s injection is
usually delivered using the Smith and Nozik
method with lid retraction and drug delivery with
a 16 mm 25-gauge needle into the posterior
superotemporal space with the bevel facing the
globe. A trans-septal injection is delivered at the
lateral third of the inferior orbital rim with a 25-
or 27-gauge needle [16]. A study looked at the
location of the deposited steroid injection using
ultrasound scanning immediately before and after
sub-Tenon’s corticosteroid injection [17]. It
found that a superotemporal depot is more suc-
cessful than an inferotemporal depot in deliver-
ing the medication to the macular area.

Leder et al. [18] reviewed the results of their
experience over a decade for 156 eyes and found
that 53 % of eyes treated with a single periocular
corticosteroid injection had complete clinical
resolution of ME within one month of injection.
An additional 22 % of eyes needed repeated

periocular injections in one month intervals to
achieve resolution. In most depot cases, removal
after instillation is very difficult. Hence, close
follow-up for IOP control and cataract develop-
ment is essential. Single injections have limited
rates of complications, but with repeated appli-
cations these side effects will increase. There are
also side effects specific to periocular delivery
methods. Trans-septal injections may cause adi-
pose tissue prolapse through the septum, partic-
ularly if multiple injections are given, while
superior sub-Tenon’s injections may lead to
ptosis.

Intravitreal Corticosteroids

IVTA has been reported to be non-inferior if not
superior to periocular corticosteroid use [19]. It is
commonly used in cases of ME that are incom-
pletely responsive to periocular corticosteroids.
As with periocular corticosteroid injections, it
can used as a fast-acting treatment for ME while
waiting for longer acting systemic medication to
take effect. A single injection of 4 mg/0.1 ml
IVTA has clinical efficacy for approximately 2–
6 months in non-vitrectomized eyes [20]. In
some cases, just one IVTA can result in ME
resolution without recurrence, but control of the
underlying uveitis inflammation is imperative for
this result. One large series in the literature fol-
lowed 65 eyes over 8 months and detected a
83 % response rate to 4 mg of IVTA with sig-
nificant visual improvement with 51 % of
patients gaining >2 Snellen lines [11]. Half-dose
IVTA (2 mg/0.05 ml) produced an 80 % reso-
lution of ME in a 29-patient cohort, with 39 % of
eyes gaining >2 Snellen lines [21]. Studies in
diabetic patients have shown 4 mg IVTA to
cause no additional retinotoxic effect [22].
However, benzyl alcohol at concentrations
slightly higher than that which is present in some
commercially available triamcinolone prepara-
tions caused histological damage to outer retinal
structures in rabbits [23]. Therefore, removal of
preservatives from a preservative-containing
corticosteroid solution is recommendable. Cur-
rently, the preservative-free formulation of
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triamcinolone acetate (Triescence) is the agent of
choice due to its design specifically for intraoc-
ular use [2]. Intravitreal injections have the
associated risks of endophthalmitis (0.5–
0.87 %), cataracts leading to cataract surgery
(15–20 % of elderly patients within 1 year of
injection), IOP spikes in about 30–40 % of eyes
leading to surgical glaucoma intervention in
about 1–2 % of cases and other retinal compli-
cations including retinal detachment [24, 25].

Corticosteroid Implants

Fluocinolone acetonide (Retisert) and dexam-
ethasone (Ozurdex) intravitreal implants are both
sustained-release corticosteroid devices. Both
were designed in an attempt to create longer
lasting local treatments for uveitis with a possi-
bility of reducing dependency on systemic cor-
ticosteroids and immunosuppressive agents.
They both also show efficacy in the treatment of
uveitic ME. The 0.59 mg fluocinolone implant
has been approved since 2005 by the FDA for the
treatment of noninfectious intermediate, posterior
and panuveitis. It releases fluocinolone acetonide
at an initial rate of 0.6 µg/day in the first month,
then decreasing to a steady state of 0.3–
0.4 µg/day for approximately 3 years thereafter.
This implant requires surgical placement in the
operating room. While the main indication for
fluocinolone implantation is to control uveitic
inflammation, the implant is also efficacious in
controlling the associated ME.

The implant was investigated for the treatment
of uveitis and ME in a prospective randomized
study of 278 patients. In the study, not only did
the implants significantly reduce uveitis recur-
rence and decrease need for adjunctive treatment,
of the 100 patients with uveitic ME, a quarter of
eyes had a >3 line of sustained visual acuity
improvement at 34 weeks [26]. The great effi-
cacy of the fluocinolone implant is accompanied
by significant rates of corticosteroid-related side
effects. At three years after implantation, greater
than 90 % of implanted phakic eyes will require
cataract surgery [27] and a >10 mmHg IOP rise
from baseline occurs in more than 70 % of eyes

[28]. IOP-lowering surgery will be necessary in
at least of third of eyes. In addition, there is also a
small risk of retinal complications including
detachment with the placement of the fluoci-
nolone implant [29, 30]. In summary, in cases of
uveitic ME where there is ongoing underlying
uveitic inflammation, the fluocinolone implant is
very likely to result in concurrent improvement
or complete resolution of the ME but with a high
likelihood of IOP rise and cataract formation.

The dexamethasone 0.7 mg implant is also
approved for the treatment of noninfectious
intermediate, posterior and panuveitis. Its dura-
tion of effect is 4–6 months. It can be injected
intravitreally in the clinic, obviating the need to
go to the operating room. With regards to ME,
the dexamethasone intravitreal implant has been
shown to significantly decrease CSMT in
patients with uveitic ME, including pediatric
patients and those previously refractory to treat-
ment with IVTA, periocular corticosteroids or
anti-VEGF [31, 32]. The improvement in visual
acuity, which is due in large part to resolution of
ME in these patients, has been shown to take
effect with one single injection and to manifest in
a best-corrected visual acuity (BCVA) gain of >2
lines in more than half of patients at 3 months
and in more than a quarter of eyes at 2 years [32,
33]. With repeated dexamethasone intravitreal
implant injections, the rates of cataract develop-
ment and ocular hypertension were approxi-
mately 10 and 20 %, respectively, in one series
[34]. The dexamethasone implant is particularly
useful in treating ME in vitrectomized eyes
where the duration of directly injected corticos-
teroid can be very short.

Local Non-corticosteroid Therapy

Intravitreal Anti-VEGF Compounds

Bevacizumab (Avastin) and ranibizumab
(Lucentis), recombinant humanized monoclonal
antibodies directed against VEGF, have both
been used in the treatment of uveitic ME. It is
believed that anti-VEGF drugs may inhibit the
breakdown of the blood–retinal barrier and hence
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decrease vascular leakage and fluid accumulation
leading to ME [2]. Ranibizumab 0.5 mg intrav-
itreal injections can improve vision and reduce
ME. In a small group of seven patients with
refractory ME who failed corticosteroid treat-
ment, all patients receiving intravitreal ranibizu-
mab demonstrated improvement in vision by one
month [35]. The mean gain of vision was 13
letters at the 6-month time point with monthly
injections administered on an as needed basis.
Similarly, many centers have studied the use of
bevacizumab (1.25 mg or 2.5 mg) for the same
purposes due to its wide availability and better
cost competitiveness [36]. Single or repeated
injections of intravitreal bevacizumab lead to a
reduction in CSMT and improvement in vision of
>2 Snellen lines in approximately 40–50 % of
patients [36, 37]. Intravitreal anti-VEGF agents
have the advantage over corticosteroids of caus-
ing less cataract and IOP rise. However, they are
also more transient in effect and do not have any
significant anti-inflammatory effect to treat con-
comitant uveitis [38–41]. In a randomized clini-
cal trial of 31 eyes comparing use of 1–3
intravitreal bevacizumab injections to 1–3 injec-
tions of IVTA for refractory uveitic ME, the
IVTA group did manifest better control of leak-
age and CSMT reduction [42].

Intravitreal NSAIDs

Diclofenac 500 µg/0.1 ml has been previously
administered safely intravitreally in the eyes of
some patients with uveitic ME with no signs of
ocular toxicity at 8-week follow-up. However,
when comparing IVTA and intravitreal diclofe-
nac (IVD) head-to-head, it was found that while
IVTA significantly reduced CSMT and increased
mean BCVA at 6 and 24 months of study, the
IVD group did not reach any statistically signif-
icant changes in these parameters [43]. Further
study on intravitreal NSAIDs are needed to
establish efficacy for uveitic ME.

Intravitreal Methotrexate

Locally, intravitreal methotrexate at a dose of
400 µg has been used in pilot studies with suc-
cess as an alternative to intraocular steroid ther-
apy in known steroid responders with uveitis and
ME [44]. In one trial, 13 of 15 patients enrolled
responded to a single intravitreal methotrexate
injection with increase in acuity and decrease in
macular thickness [45]. Mean macular thickness
decreased from 425 to 275 µm and mean visual
improvement was 4.5 lines at six months
follow-up. The effect of the intravitreal drug
lasted for an average of four months and may be
repeated as needed. In the 2-year follow-up
study, four patients achieved extended remission
for longer than 12 months while four others
experienced continued partial ME resolution
[46]. The other five patients who had initially
responded relapsed into bilateral reactivation and
were switched to systemic corticosteroid rescue
therapy. Intravitreal methotrexate holds promise
as a treatment for uveitic ME, particularly in
patients with a history of IOP rise with
corticosteroids.

Systemic Therapy

Systemic NSAIDs

It has been suggested that systemic NSAID
therapy may have a role in treating uveitic ME or
preventing recurrence of ME after inflammation
is controlled. However, there is no strong evi-
dence that these agents are effective for this
clinical problem. One study demonstrated a 52 %
drop-out rate amongst 66 patients after 4 months
of treatment with oral NSAIDs for ME due to
adverse effects, inefficacy or both [47]. If oral
NSAIDs are given for this indication, patients
must be actively monitored for the risks of gas-
trointestinal ulceration and kidney and liver
toxicity.
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Corticosteroids

Systemic corticosteroids have been a mainstay in
the treatment of both uveitic inflammation and
ME, especially in cases not responsive to local
treatment alone. Most commonly patients are
treated with prednisone 0.5 mg–1 mg/kg with a
taper over 2–3 months. A recent OCT study
demonstrated that ME resolution was more rapid
with systemic oral corticosteroids when com-
pared with periocular steroid injections with
significant visual acuity correlation [48]. The
short-term side effects of corticosteroids that
should be explained to patients are increased
appetite and associated weight gain, difficulty
sleeping and mood changes. If the patient’s ME
recurs with systemic corticosteroid tapering, it is
important to consider advancing to a long-term
local corticosteroid therapy or a systemic
steroid-sparing agent as long-term side effects of
systemic corticosteroids are multiple and signif-
icant, including diabetes and osteoporosis.

Traditional Steroid-Sparing Agents–
Antimetabolites, T-Cell Inhibitors,
and Alkylating Agents

When severe and refractory ME requires
long-term treatment, the use of steroid-sparing
immunosuppressive drugs is often the best
solution. When these agents are invoked, they are
usually being used primarily for uveitis control
and not solely for ME. Because the resolution of
ME is contingent on uveitis control, ME will
often improve with the use of steroid-sparing
agents, many times without the need for addi-
tional adjunctive therapy like local corticos-
teroids. In general, corticosteroid-sparing
immunomodulatory drugs have an onset of
action within a few weeks to months, and thus
ME may take up to several months to resolve
completely with these agents.

Steroid-sparing agents include antimetabolites,
T-cell inhibitors, and alkylating agents. Biologic
agents will be discussed separately. The
antimetabolites most commonly used for ocular
inflammation are azathioprine, methotrexate

(MTX), and mycophenolate mofetil (MMF).
T-cell inhibitors include cyclosporine and tacro-
limus, and the two alkylating agents used for
uveitis are cyclophosphamide and chlorambucil.
Once a patient is initiated on an immunomodula-
tory drug with good response, this therapy is
generally continued for 6–24 months, depending
on the agent, at which time a careful taper or
discontinuation may be attempted over a period of
several months [49]. Most studies on immuno-
suppressive agents are focused on control of
active ocular inflammatory disease rather than
ME. One recent study looked at the role of MMF
specifically in uveitic ME [50]. Patients were
separated into those with preexisting ME and
those with new onset ME during standard MMF
treatment. It demonstrated that ME could develop
in up to 39 % of patients on activeMMF treatment
and that MMF alone is not always sufficient in
treating or preventing uveitic ME. When one
agent is not successful in eliminating ME, com-
bination therapy or switching to another therapy
all together are strategies that should be employed.

Biological Agents

In recent years, interferons (IFN) and
anti-TNF-alpha agents have been increasingly
employed for the treatment of noninfectious
uveitis and ME. IFN influences both innate and
adaptive immune responses and is typically
delivered as a subcutaneous injection three times
per week. Deuter et al. [51, 52] hypothesized that
IFN alpha-2a may have powerful antiexudative
effects and set out to demonstrate its promise in
patients with inactive uveitis and persistent ME.
They treated 24 patients with IFN alpha-2a and
noted complete resolution in 62.5 % and partial
resolution in 25 % within 4 weeks. Effects
waned when IFN therapy was terminated after
6 months, indicating that longer treatments may
be needed to attain long-term remission. IFN beta
has also been effective in uveitic ME, especially
in patients with multiple sclerosis-associated or
idiopathic intermediate uveitis [3, 53, 54].
A prospective randomized study of 19 patients
has demonstrated the superiority of systemic IFN
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beta over methotrexate use over 12 months in the
treatment of ME in the setting of intermediate
uveitis [55]. The most common side effect of
IFNs is flu-like symptoms but severe depression
can occur. INF therapy is generally reserved for
patients whose uveitis is well-controlled and
whose ME has not responded to more traditional
local therapy.

Anti-TNF-alpha agents, primarily infliximab
(Remicade) and adalimumab (Humira), are
increasingly used for cases of refractory uveitis
[56], however, there is also specific evidence for
their utility in the treatment of ME [56]. Marko-
michelakis et al. [57] showed sustained CSMT
reduction at 6 months with a single dose of
intravenous infliximab 5 mg/kg. Schaap-Fogler
et al. [58] showed a favorable outcome at 1 year
with anti-TNF-alpha treatment comparable to
conventional immunosuppression regiment, with
maximal macular thickness improvement at
6 months and maximal visual acuity at 3 months.
Diaz-Llopis et al. showed complete resolution of
edema in 70 and 54 % of patients at the 6-month
and 12-month follow-up visits, respectively, with
subcutaneous injections of adalimumab 40 mg
every other week over 1 year [59, 60]. Anti-TNF-
alpha agents show a promising role in the treat-
ment of refractory uveitic ME specifically.

Carbonic Anhydrase Inhibitors

Oral carbonic anhydrase inhibitors (CAI) may be
useful in some cases of refractory macular edema
[61]. In a study of 52 eyes, patients were sepa-
rated into two groups: (1) those without any signs
of active inflammation and (2) those with active
chronic inflammation necessitating systemic
immunosuppressive therapy [62]. Acetazolamide
500 mg PO daily was administered to patients in
both groups and response was monitored by
improvement of >2 Snellen lines and by angio-
graphic evidence of decreased leakage. About
half the patients achieved anatomical and visual
improvement by these criteria. As expected,
patients without any signs of active inflammation
responded better and could even be tapered
partially or completely off acetazolamide while

maintaining a ME-free state. Generally, CAIs are
reserved treating edema in patients whose uveitis
is well-controlled and whose ME has failed to
respond to regional therapy.

Somatostatins

Somatostatin (SS) is a small neuropeptide intrin-
sically present in the central nervous system
which acts as a potent hormone release inhibitor,
blocking the production of growth hormone,
insulin-like growth factor and VEGF. It is
expressed within the neuroretina and retinal vas-
cular endothelium, where it may have a positive
effect on direction-oriented fluid transport, lead-
ing to interest and research on its use for treatment
of edema in uveitis. It also aids in the restoration
of the inner blood–retina barrier [63]. Individual
case reports have documented some initial suc-
cess in cases of chronic uveitic ME with octreo-
tide (a SS analogue) 100 µg given subcutaneously
three times daily. This has been typically given in
conjunction with other systemic immunosup-
pressive therapy. Its effect on improved visual
acuity and decreased angiographic leakage can
persist up to 6 months after discontinuation of
treatment [64]. In a study of 20 subjects with
quiescent uveitis and active ME for greater than 7
months, longer acting octreotide was used after
previous therapy (including systemic
immunomodulators, regional corticosteroids, or
acetazolamide) failed [63]. The investigators
found a reduction in macular edema as calculated
on serial OCT in 70 % of subject eyes within
3 months of intramuscular monthly treatment.
Side effects are few and generally mild. They
include nausea, gastrointestinal upset, steatorrhea
and possible cholelithiasis. However, due to lim-
ited information available about this treatment
modality, it is not currently commonly employed.

Surgery

Pars plana vitrectomy (PPV) with membrane
peeling clearly has a role in the treatment of ME
in patients with uveitis where ERM and VMT are
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playing a role in persistence of ME [65]. For this
reason, it is imperative to examine the OCT
carefully for ERM and VMT in patients with
uveitic ME. In some cases, the ERM might be
mild and it is not clear what component of the
macular thickening is secondary to uveitic
inflammation and how much is due to ERM
traction. In these cases, aggressive control of
uveitis inflammation and adjunctive treatment for
inflammatory ME, if needed, should be executed
first. If thickening persists despite these mea-
sures, the ERM is likely playing a significant role
and removal should be considered.

However, PPV also has a role in cases of
nonresponsive ME in the absence of vitreoretinal
interface fibrosis or traction. The mechanism
leading to ME regression after PPV in these
cases is unclear. Some have proposed that
removal of the inflammatory mediators and
cytokines found within the vitreous gel may have
a beneficial effect by the ME-inducing agents.
However, findings are confounded by the small
size of studies and the possible improvement of
vision from improved media clarity. Earlier
studies did not always specify the presence of
ERM or VMT due to the lack of imaging
modalities which could discern these findings.
A recent study compared the effect of PPV ver-
sus systemic immunomodulatory therapy on the
clinical course of uveitic patients without ERM
or VMT [66]. After PPV, 3/11 patients who had
pre-operative ME had persistent total resolution
of ME at last follow-up (mean = 5.9 years).

Conclusion

Uveitic ME is often the factor dictating long-term
visual outcome in chronic uveitis. The critical
treatment principle for uveitic ME is to ensure
that the underlying uveitic process is completely
controlled. Sustained control of uveitis, some-
times requiring use of systemic immunomodu-
latory therapy, will often be sufficient to also
eliminate ME. Conversely, if uveitis is not
well-controlled ME is unlikely to resolve. If
uveitis is well-controlled and ME persists, there
are a variety of possible therapies available. In

general topical or local therapies are employed
for ME before systemic therapy. Some cases of
uveitic ME may be recalcitrant and difficult to
treat. In these instances, concerted efforts to
titrate care on a case-by-case basis often
involving several treatment modalities in series
or simultaneously can achieve ME resolution and
preserve vision.
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49Management of Glaucoma

Louis R. Pasquale

Introduction

Patients with uveitis can present with a spectrum
of intraocular pressures (IOPs) ranging from low
to high. Using a nationwide database in Taiwan,
it was estimated that 8.5 % of patients had
glaucoma when uveitis was diagnosed and
another 6.7 % developed glaucoma in follow-up
[1]. This vision threatening complication of
uveitis can occur from a variety of mechanisms.
The trabecular meshwork can be the primary site
of inflammation as is often seen in herpetic eye
disease [2]. Secondary obstruction of the tra-
becular meshwork with inflammatory cells and
fibrin represents another open-angle mechanism
of elevated IOP exhibited by uveitis patients.
There can be pupillary block mechanisms due to
360° of posterior synechiae. With time perma-
nent peripheral anterior synechiae can produce
angle closure glaucoma. There can also be uveal
effusion syndrome (such as in scleritis) with
forward rotation of the iris lens diaphragm.
Finally, treatment of uveitis with steroids can
induce a secondary open-angle glaucoma. It is

important to keep in mind that the proper treat-
ment of uveitis can reverse the outflow pathology
if treated early with approaches directed at the
root cause of inflammation. Also, in some
instances, there may be predisposition to either
open-angle glaucoma or angle closure glaucoma
independent of the uveitis.

Overall glaucoma is more common in anterior
uveitis (iridocyclitis) than in intermediate (pars
planitis) or posterior uveitis [3]. Glaucoma is
more common in chronic anterior uveitis than in
acute anterior uveitis. Chronic anterior uveitis
entities prone to glaucoma include Fuchs’
heterochromic iridocyclitis (FHIC), Posner-
Schlossman syndrome (PSS), herpetic keratou-
veitis (HKU), and juvenile idiopathic arthritis
(JIA). Of these entities JIA probably has the
worse prognosis due to its indolent, intractable
course with relentless inflammation. One cohort
study noted that 49 % of JIA patients still had
active intraocular inflammation after 24 years of
follow-up [4].

Approach to the Uveitic Glaucoma
Patient

In obtaining a history on a patient with uveitic
glaucoma, get a sense of the etiology of the
uveitis, whether the uveitis is controlled and the
duration of ocular inflammation. Glaucoma in
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the setting of uncontrolled inflammation without
an obvious cause represents a major challenge
and suggests that it will be difficult to success-
fully lower IOP.

Check for orbital signs to rule out orbital
pseudotumor on external exam. Rarely this con-
dition can produce intraocular inflammation and
secondary angle closure glaucoma [5] but if you
are not thinking about this possible association
you might miss it. Lid edema and erythema can
also occur in uveitic glaucoma but it represents a
nonspecific finding.

On slit lamp exam, ciliary flush is not a useful
discriminating feature in the setting of uveitic
glaucoma but the corneal and iris exam is of
central importance particularly if the etiology of
the uveitis is unknown. Corneal anesthesia,
dendrites, or stromal scars may hint of herpetic
eye disease. Stellate keratitic precipitate (KP) on
the corneal endothelium may point to FHIC.
Mutton fat KP may signify granulomatous dis-
ease like sarcoid, syphilis, or tuberculosis.
A sentinel nonpigmented KP, a rare anterior
cellular reaction, an open angle and IOP
>40 mm Hg suggests PSS. The anterior chamber
needs to be assessed for cell, flare, hyphema, and
hypopyon. The iris should be examined for
atrophy (as may occur in HKU). It should be
noted that anterior uveitis and sectoral iris atro-
phy can occur without keratitis among patients
with herpetic eye disease [6]. Nodules such as
can occur in granulomatous disease, posterior
synechiae, peripheral anterior synechiae, neo-
vascularization, and heterochromia, such as can
occur in FHIC represent other notable iris find-
ings in uveitis patient with elevated
IOP. Gonioscopy is essential to determine whe-
ther the angle is open or closed. Fine vessels in
the angle may suggest FHIC. On occasion, the
vessels in FHIC can spontaneously bleed, pro-
ducing a hyphema [7]. Inflammatory nodules in
the angle are suggestive of sarcoidosis. If there is
diffuse shallowing of the anterior chamber
without obvious iris bombe, ancillary testing
with ultrasound biomicroscopy and B scan
ultrasound can be useful to rule out an associated
uveal effusion syndrome (see Table 49.1 for the
differential diagnosis of the uveal effusion

syndrome). Check the optic nerve for the degree
of glaucomatous optic neuropathy. Also check
for retinitis, choroidal infiltrates, folds, or retinal
detachment.

Principles of Medical Therapy
in Uveitic Glaucoma

Targeted therapy that addresses the root cause of
intraocular inflammation and prevents the
development of posterior and peripheral anterior
synechiae is critical to successful management of
uveitic glaucoma. Unlike some primary ope-
angle glaucoma cases, where there can be an
inherent vulnerability to IOP in the normal range,
the target IOP in uveitic glaucoma does not
necessarily have to be particularly low especially
if there is no preexisting optic nerve disease. Use
of aqueous humor suppressants first line is rec-
ommended, particularly when the uveitis is
active. Latanoprost, travoprost, and bimatoprost
can all rarely induce uveitis in eyes that are not
necessarily predisposed to inflammation [8–10].
Nonetheless, there is data to suggest that lata-
noprost and bimatoprost can be effective in
lowering IOP in quiescent uveitis [11, 12].
Overall, prostaglandin analogs should be avoided
when uveitis is active because they are ineffec-
tive in that setting [13]. When the IOP is very
high, use oral carbonic anhydrase inhibitors to
improve bioavailability of medicines to the target
tissue (the ciliary body). Since it is well known
that pilocarpine can exacerbate synechiae for-
mation in the anterior segment [14], it is wise to
avoid cholinergic agents in uveitic glaucoma.

Table 49.1 The differential diagnosis of the uveal
effusion syndrome

Human immunodeficiency virus sydnrome

Systemic lupus erythematosis

Vogt koyanagi harada syndrome

Scleritis

Orbital pseudotumor

Sarcoid

Myelodysplastic syndrome and other blood dyscrasias
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Medical Strategies for Specific
Uveitis Entities

Strategies to protect the optic nerve and avoid
surgical interventions can vary by
glaucoma-prone uveitic entity. Unless glaucoma
develops in FHIC, this condition has a relatively
benign course and steroids should be used spar-
ingly for fear of inducing steroid-induced glau-
coma. Overall, the success rate of medical
therapy in the setting of FHIC is fairly high
(77 % in one series [15]) and many of these
patients can avoid surgery. PSS shares some
features with FHIC in that both entities can
produce heterochromia and cytomegalovirus has
been implicated in both conditions [16, 17].
While the IOP episodes in PSS tend to be epi-
sodic and possibly self-limiting, the IOP levels
achieved can reach alarmingly high levels (60–
70 mm Hg). Frequently, these episodes happen
sporadically and IOP between events is entirely
normal. In these instances, I give the
well-informed patient a small supply of topical
dorzolamide-timolol and oral acetazolamide to
be used as needed for symptoms consistent with
elevated IOP (halos around light and brow ache)
with the understanding they will return to the
office if they feel they need to use these
medicines at the earliest available opportunity.
On the other hand, frequent recurrent attacks are
worrisome and consideration to anterior chamber
tap with assessment for viral infection (PCR for
HSV, HZV, and CMV) should be considered.
There is one retrospective report that chronic use
of valganciclovir in PSS patients with CMV
positive aqueous humor aspirates had fewer
glaucomacyclitic crises [18].

HKU with secondary glaucoma is one entity
where early and aggressive antiviral therapy can
be effective in directly addressing trabecular
meshwork dysfunction. As mentioned above, one
needs to be vigilant regarding this diagnostic
possibility as keratitis can be conspicuously
absent when glaucoma occurs [6]. All herpetic
viruses are highly successful obligate intracellu-
lar parasites and depending on the competency of
the immune system, recurrent HKU attacks can
irreversibly damage the outflow pathway. In

these instances antiviral and glaucoma therapy
can fail, leading to the need for filtration surgery.
In my personal experience, herpetic trabeculitis
can even become contiguous with endothelial
cell involvement leading to corneal decompen-
sation requiring Descemet’s stripping endothelial
keratoplasty. In the setting of HKU, one needs to
use prostaglandin analogs cautiously under the
cover of antiviral therapy, as these agents are
known to be associated with ocular herpes viral
reactivation [19–21].

Since low-grade inflammation in JIA can
continue unabated for many years, it pays to
aggressively lower IOP in order to protect vision
long-term. This philosophy runs contrary to the
view that most uveitic glaucoma patients do not
necessarily need a low-target IOP. Foster and
associates found topical therapy alone controls
IOP only in a minority of cases and that oral
carbonic anhydrase inhibitors are frequently
needed to control IOP [22].

Steroid-Induced Glaucoma
in the Setting of Uveitic Glaucoma

One needs to be vigilant for the development of
steroid-induced glaucoma in the uveitis patient.
One should resist making this diagnosis in the
setting of active uveitis because mechanisms
other than steroid-induced trabecular meshwork
change could be operative in producing elevated
IOP. In the setting of quiescent uveitis when
steroids have been used and the angle is open, it
is reasonable to entertain the diagnosis of
steroid-induced glaucoma, especially since ele-
vated IOP in one large series of eyes with uveitis
was more likely to be related steroid-induced
ocular hypertension than from other causes [23].
Withdrawing steroids should be considered but
this maneuver alone may not necessarily lead to
lowering of IOP. A typical pitfall to avoid is the
situation where the patient cycles between a quiet
eye with elevated IOP on steroids and an
inflamed eye but acceptable IOP when steroids
are withdrawn. If the uveitis is steroid dependent,
then anti-inflammatory therapy should be main-
tained and alternative approaches to lower IOP
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need to be entertained. Of course steroid sparing
anti-inflammatory therapy should be considered
as deemed appropriate.

Laser Surgery in the Uveitic
Glaucoma Patient

Because the trabeculum can be primarily or
secondarily inflamed, there is probably little
place for laser trabeculoplasty (LTP) in uveitic
glaucoma. LTP can be effective in steroid-
induced ocular hypertension outside the setting
of uveitis despite very high preoperative IOPs
[24, 25], but it is unknown whether LTP lowers
IOP for steroid-induced glaucoma that occurs in
uveitic glaucoma.

When it is critical to address pathological
relative pupillary block it is best to adopt an
efficient technique for creating a patent irido-
tomy. I advocate a dual laser technique where
argon laser is used to seal any dilated iris vessels,
thin the iris stroma and put the uveal tissue on
stretch. An argon laser bed of peripheral iris
tissue is treated with a series of low energy
(200 mW), long duration (200 ms) burns with a
relatively large spot size (200 μm). This base is
thinned further using the argon laser employing
short duration (100 ms) and small spot size
(50 μm) burns with escalating power from 200 to
1000 mW. If power is escalated too rapidly, gas
bubbles that obscure the base of the iridotomy
will appear. The argon laser treatment is fol-
lowed by YAG laser treatment, typically using a
double pulse of 6 mJ (treatment parameters can
vary depending on the response to the initial
argon laser applications). In this setting, the
YAG laser acts as a “hole-puncher” to create an
iridotomy while minimizing bleeding and further
dispersal of pigment and inflammatory debris.

In any situation where the uveal tract is
actively inflamed, the disruption of the blood
aqueous barrier laser treatment can contribute to
rapid sealing of a patent iridotomy. When a laser
peripheral iridotomy promptly closes in uveitic
glaucoma associated with pupillary block

consider performing a surgical iridectomy. The
typical setting where one may encounter a laser
iridotomy that promptly closes is in Behçet’s
disease. A clear corneal approach is recom-
mended when performing a surgical iridectomy
so that the conjunctiva is preserved should fil-
tration surgery be required a later date.

It is important to recognize scenarios where
LPI is not appropriate even though the angle is
closed such as occurs in secondary angle closure
glaucoma due to diffuse uveal tract inflammation
that leads to forward rotation of the iris lens
diaphragm. In this scenario, cycloplegia and
appropriate anti-inflammatory therapy, and not
laser iridotomy, may be appropriate treatment to
facilitate deepening of the anterior chamber.

Principles of Filtration Surgery
in Uveitic Glaucoma

There is probably no place for minimally inva-
sive glaucoma surgery in uveitic glaucoma
patients. There is a role for either trabeculectomy
(TRX) with antimetabolite or glaucoma drainage
device (GDD) implantation in medically uncon-
trolled uveitic glaucoma. A suggested approach
is to consult with a uveitis expert regarding
peri-operative management of inflammation
when glaucoma filtration surgery is needed. If
possible, defer surgery until the uveitis is quies-
cent. At times, both the uveitis and IOP are
uncontrolled, and there may be no choice but to
perform emergency glaucoma filtration surgery
in order to protect the optic nerve. In this setting I
favor emergency TRX with mitomcyin C, sup-
plementing with postoperative subconjunctival
5-fluorouracil subconjunctival injections if the
patient is phakic. In pseudophakic patients a
GDD might be best. Overall, there is no evidence
that GDD implantation is superior to TRX in
uveitic glaucoma. Also, there is no evidence one
type of GDD is better than another in uveitic
glaucoma. Trans-scleral cyclophotocoagulation
(TSCPC) can be tried if TRX or GDD fails and
can achieve modest results in this setting [26].
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Surgical Outcomes in Uveitic
Glaucoma

There are no prospective randomized trials with
uniform follow-up to judge the long-term surgi-
cal outcomes in uveitic glaucoma. Several non-
comparative case series with heterogeneous
patient groups and variable follow-up are avail-
able but only studies with longer follow-up and
with a comparison group are mentioned here.
Noble et al. found that after 52 months of
follow-up, uveitic glaucoma patients were likely
to need additional glaucoma medicines in com-
parison to glaucoma patients without uveitis [27].
In a long-term comparison study, uveitic glau-
coma patients achieved comparable 30-month
success rates to non-inflammatory high-risk
open-angle glaucoma patients after implantation
of an Ahmed valve (*60 %) [28]. In another
long-term comparison study, inactive uveitic
glaucoma patients achieved comparable 5-year-
success rates to high-risk open-angle glaucoma
patients after TRX with MMC (*55 %) [29].

Some surgeons have explored whether deep
sclerectomy (DS), where a full thickness incision
is not performed and aqueous humor is allowed
to percolate through a Descemet window into a
scleral lake, has any place in uveitic glaucoma.
Again series describing results in comparison to
TRX have variable follow-up but do suggest
thatIOP lowering can be achieved with DS
but the need for laser goniopuncture is common
[30].

Surgical Management of Pediatric
Uveitic Glaucoma

The majority of pediatric uveitic glaucoma is
secondary to JIA. This form of glaucoma can be
managed with goniotomy [31] suggesting that a
fine inflammatory membrane grows over the
trabecular meshwork. Not surprisingly goniot-
omy needs to be repeated in these cases but the
10 year-success rate after repeat goniotomy was
69 % [32]. This success rate is superior to TRX
(38 % at 5 years in one series [33]) and given
concerns about corneal endothelial cell loss after

GDD implantation during childhood [34], careful
consideration should be given to goniosurgery
for childhood glaucoma in the setting of JIA.

Conclusions and Summary

The best chance of controlling glaucoma in the
setting of uveitis starts with identifying the cause
of inflammation when possible. It is also
important to use appropriate types and amounts
of anti-inflammatory therapy to quell intraocular
inflammation. Next it is important to identify the
mechanism of glaucoma and start therapy with
aqueous humor suppressants. Liberal use of
cycloplegia is important to prevent iridolenticular
adhesions and peripheral anterior synechiae.
Outflow procedures have modest success rates
and should be considered when the IOP remains
uncontrolled despite maximum tolerated medical
therapy.
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Borrelia burgdorferi infection, 20
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D
Candida
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treatment, 42
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Candidiasis, 41, 97t

invasive candidiasis, 41, 42
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Carbonic anhydrase inhibitors (CAI)
Cat scratch disease (CSD), 37

diagnosis of, 38
treatment, 38
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complications of, 339
decision to operate, 337–338
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perioperative management, 338
risk factors, 337
surgery, 338–339

CBC. See Complete blood count (CBC)
Centers for disease control (CDC), 81
Central nervous system (CNS), 29
Central serous chorioretinopathy (CSC), 196–197
CFH. See Complement factor H (CFH)
Chlamydia, 150
Chorioretinitis, 42, 93, 95
Choroidal metastasis, 200
Choroidal neovascular membranes (CNVM), 220
Choroidal neovascularization (CNV), 73

complications of, 77
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Choroidopathy, 72
Cidofivir, 47–48, 64
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CMV. See Cytomegalovirus (CMV)
CNS. See Central nervous system (CNS)
CNVM. See Choroidal neovascular membranes (CNVM)
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Cogan syndrome (CS)

associated factors, 151
atypical CS, 152
autoimmune, 150
chest X-ray, 157
clinical presentation
eye findings, 152
adults, 152
disease course, 152
ear findings, 153
pediatric, 154
systemic manifestations, 153–154

diagnosis, 151
differential diagnosis
drugs/toxins, 156
infectious, 155–156
inflammatory, 156
Meniere’s disease, 156

EKG, 157
epidemiology, 149
historical perspective, 149
infectious, 150
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cardiovascular and other vessels, 155
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surgical intervention, 159
TNF-α, 159
toclizumab, 159

typical CS, 151
vestibuloauditory symptoms, 159

Colchicine, 126
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Comprehensive metabolic panel (CMP), 17
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