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10.1 Infectious Posterior Uveitis

10.1.1 Viral Posterior Uveitis

10.1.1.1 Acute Retinal Necrosis
Syndrome

Definition
Acute retinal necrosis (ARN) is a condition that
was initially described in 1971 by Urayama
[115]. It is a fulminant viral infection caused
by members of the herpesvirus family. ARN is
characterized by peripheral full-thickness retini-
tis with discrete borders, occlusive vasculopathy
with arteriolar involvement, rapid progression
with circumferential spread in untreated eyes, and
marked vitritis. Late retinal detachment remains
a serious complication despite prophylactic laser
photocoagulation and vitreoretinal surgery.

ARN is generally diagnosed on the basis of its
clinical features, as summarized by the diagnostic
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criteria established by the executive committee of
the American Uveitis Society (Table 10.1).

Epidemiology/Etiology

Necrotizing retinitis from alpha herpesviruses
HSV and VZV is a rare disease. The age of onset
has a bimodal distribution with peaks occur-
ring at ages of 20 and 50. The disease is preva-
lently diffused in the elderly population and in
immune-deficient patients, through the fifth to
seventh decade. HSV infection seems to involve
early adulthood, while VZV dermatitis seems
to involve the older population. The etiology of
ARN was clarified in 1982 when it was shown

Table 10.1 AUS criteria for the diagnosis of acute retinal
necrosis [1]
Characteristics required for diagnosis

Single or multiple areas of retinal necrosis
with distinct borders

Necrotic foci usually located in the peripheral retina

Rapid disease progression if antiherpetic treatment
is not instituted

Extension of foci of retinal necrosis in a
circumferential fashion

Presence of occlusive vasculopathy with arteriolar
involvement

Prominent anterior chamber and vitreous
inflammation
Characteristics that support, but are not required
for, diagnosis
Optic neuropathy or atrophy
Scleritis
Pain

L}

that almost every member of the herpesvirus
family could be implicated as a causative agent.

Clinical Symptoms and Signs

ARN is characterized by acute peripheral necro-
tizing retinitis with well-demarcated borders and
a tendency to rapidly spread towards the pos-
terior pole. ARN is commonly associated with
mild to severe vitritis and retinal arteriolitis in
the context of an occlusive vasculopathy [121]
(EBM:2+, C). Subsequent optic neuropathy is a
frequent consequence of vasculitis. ARN is usu-
ally a unilateral disease, but in almost one-third
of patients, the second eye becomes involved
within 6 weeks.

ARN may begin with an anterior granuloma-
tous uveitis. Usually within 21 days, the retinal
necrosis reaches its maximum extension, and the
macula is often spared. The regression of ARN
leads to retinal atrophy in a Swiss cheese-like
pattern. The massive cellular infiltration of the
vitreous body (Fig. 10.1) creates the conditions
for membrane proliferation with subsequent
PVD and rhegmatogenous retinal detachment
and a subsequent proliferative vitreoretinopathy.
If there is a severe inflammatory response, an
exudative retinal detachment can occur.

Differential Diagnosis of Acute Retinal
Necrosis (Fig. 10.2)

CMV retinitis mostly affects immunocompro-
mised patients. Toxoplasmic retinochoroiditis
is the most frequent disease simulating necro-

Fig. 10.1 Acute retinal necrosis: color fundus photograph showing a dense vitritis with retinal vasculitis (black
arrows). Fluorescein angiography (b) proves the occlusive nature of the retinal vasculitis (black arrows)
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Risk factor(s) for endogenous endophthalmitis
(symptoms or signs of systemic or localized infection;
recent history of surgery or intravenous access;
history of intravenous drug use).

ol

PCR-based testing of aqueous and/or
vitreous for HSV, VZV, CMV, T. gondii DNA.
Serologic testing for CBC with differential,
toxoplasmosis (IgG/IgM),
syphilis (RPRIVDRL,TPA),
tuberculosis (IGRA),
sarcoidosis (ACE and/or lysozyme levels),
and HIV. Chest X-ray.

|

Yes

IR

Blood/urine/catheter cultures.
Vitreous cultures/Gram
stain/KOH prep.

Begin empirical treatment for herpetic retinitis:

* Intravenous acyclovir (10—15 mg/kg/day divided g8 h)
in hospital if non-compliant, evidence ot systemic
infection (encephalitis/dermatitis), or HIV+.

* Otherwise, oral valacyclovir (2,000 mg g8 h) OR
Oral valganciclovir (900mg gq12 h).

* Supplemental intraocular ganciclovir (2-5 mg/0.1 ml)
OR foscarnet (2.4 mg/0.1 ml) for lesions threatening or
involving the macula or optic disk.

* Oral prednisone, 0.5 mg/kg/day and topical 1 %
prednisolone acetate to treat intraocular inflammation

as indicated.

Diagnosis established
by testing intraocular
fluid, blood, etc.

Yes /

| Treat as indicated. |

Immunocompetent?
Treat at least 3 months

Immunosuppressed?
Treat until immune

status improved

\No

Vitreous + retinochoroidal biopsy
for cytology/histology, culture/Gram
stain/KOH prep, repeat PCR-based
testing as indicated — including 16S

ribosomal DNA testing for atypical

bacteria and fungi.

Fig.10.2 Decision tree summarizing recommended approach to the patient with retinitis of unclear etiology [3]

tizing viral retinopathies; hemorrhage is not a
characteristic of its lesions. Behcet’s disease
is a systemic disease associated with an incon-
stant course of remissions and exacerbations.
Intraocular lymphoma is characterized by a slow
course as compared to ARN.

Treatment

The therapeutic strategy of alpha herpesvirus
retinitis includes antivirals, anti-inflammatories,
and antiglaucomatous medications. Intravenous
administration of acyclovir remains the main
approach, in the light of its efficacy against both
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Table 10.2 Agents commonly used in the treatment of acute retinal necrosis [188]

Estimated Predicted relative
Drug Route of administration Adverse effects cost® efficacy
Acyclovir 15 mg/kg/day divided every 8 h  Common: GI symptoms, $7,834 HSV-2~HSV-1
IV for 7 days, followed by rash, headache >VZV>>CMV
800 mg five times daily po for Uncommon: renal/CNS toxicity
3—4 months
Valacyclovir ~ 1,000-2,000 mg po g8 h Same as acyclovir $4,551 HSV-2~HSV-1
>VZV>> CMV
Famciclovir 500 mg po g8 h Common: headache, $4,570 HSV-1>HSV-2
GI symptoms, rash >VZV
Ganciclovir 500 mg IV ql2h Common: anemia, $21,724  HSV-1~CMV
granulocytopenia, >>HSV-2, VZV
thrombocytopenia
2-5 mg/0.1 ml IVT injection, Uncommon: retinal detachment, $3,891
three times per week hemorrhage, endophthalmitis
Vitrasert surgical implant Uncommon: retinal detachment, $19,200
effective for P8 months hypotony, hemorrhage,
endophthalmitis
Valganciclovir 900 mg twice daily po for Common: headache, $16,331 HSV-1~CMV
3 weeks induction, then 450 mg  GI symptoms >> HSV-2, VZV
twice daily po for maintenance Serious: bone marrow
suppression, anemia, renal
dysfunction
Foscarnet For CMV: 60 mg/kg every 8 h IV Common: headache, $32,850  HSV-
for 2-3 weeks; for HSV: 40 mg/  GI symptoms 1~HSV-2~
kg every 8 h IV for 2-3 weeks Uncommon: renal/CNS toxicity VZV>CMV
2.4 mg/0.1 ml IVTT Uncommon: retinal detachment, $1,460

injection, weekly

hemorrhage, endophthalmitis

2120 days of treatment; medications alone. 2011 average wholesale price as of 13 February 2012. Estimated additional
costs for outpatient infusion (~$700/day) or inpatient hospital stay ($3,000-$5,000/day) are not included and may vary
depending on the hospital institution and insurance status of the patient. Operating room, surgeon, and anesthesiologist

fees not included

HSV and VZV. 1t is given for 14-21 days; after
that, it is switched to 4 g of acyclovir or 3 g of vala-
cyclovir daily per os for a period of 1-3 months.
Usually, lesions stabilize within 48 h, but in resis-
tant cases, intravenous foscarnet or ganciclovir is
employed ([128] (EBM: 1-, A)). Acyclovir sig-
nificantly decreases contralateral disease as com-
pared with those untreated ([121] (EBM:2++,
O), [128] (EBM: 1-, A), [188] (EBM:2++, C)).
Recently, oral valacyclovir has been successfully
used for the treatment of ARN, even though its
role has still to be discussed ([250] (EBM: 3, C)).
Anti-inflammatory drugs are still being dis-
cussed in ARN syndrome: they are employed to
minimize damages to the optic nerve and retinal
vessels. On the other hand, they have to be used
only in conjunction with antivirals. Steroids must
be started at 1 mg/kg and progressively tapered
([275] (EBM: 1-, A)). The role of anticoagu-

lants and aspirin remains controversial, in par-
ticular, their effect on the occlusive vasculopathy.
Retinal detachment in ARN syndrome remains a
major problem with an incidence of 75 % in the
untreated patients. Prophylactic vitrectomy and
laser photocoagulation ([196] (EBM: 4, D)) are
associated with a variable visual function and are
still controversial.

Very recently, Wong et al. ([274] (EBM: 2++,
B)) have proposed to treat ARN with intravitreal
foscarnet. The authors evaluated 33 eyes with
HSV-ARN and 48 with VZV-ARN. Visual acu-
ity on presentation was similar (p=0.48), but a
larger proportion had better vision (> or =20/60)
in the HSV-ARN group (52 %) than the VZV-
ARN group (35 %). A greater proportion of eyes
with poor vision (< or =20/200) was found at
the 12-month follow-up in the VZV-ARN group
(60 %) compared with the HSV-ARN group
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(35 %). A greater degree of visual loss in the
VZV-ARN group compared with the HSV-ARN
group was detected. Retinal detachment was 2.5-
fold more commonly observed in VZV-ARN
(62 %) compared with HSV-ARN (24 %). The
eyes treated with (n=56) intravitreal foscarnet
had 40 % lower rate in retinal detachment than
those without (n=25) intravitreal treatment
for VZV-ARN (p=0.23). Intravitreal foscar-
net seemed to be a useful adjunct for the treat-
ment of ARN in order to lower the rate of retinal
detachment.

All commercially available antiviral drugs to
date are virostatic, and this explains the frequent
relapses, particularly, in absence of antiviral pro-
phylaxis (Table 10.2).

10.1.1.2 Progressive Outer Retinal
Necrosis
Definition
The designation of progressive outer retinal
necrosis (PORN) generally describes patients
with AIDS (CD4+ Tlymphocytes <50 cells/pl)
or who are profoundly immunosuppressed.
PORN is a herpetic retinitis with less inflam-
mation and a more aggressive clinical course than
ARN. It is thought to be the second most frequent
opportunistic retinal infection in patients with
AIDS in North America.

Etiology

PORN is thought to be a variant necrotizing
herpetic retinopathy in immunocompromised
patients. There is sufficient evidence to identify
VZV and HSV as causative factors of PORN.
Very often, patients with PORN are infected with
HIV (human immunodeficiency virus) and gen-
erally have advanced AIDS.

Clinical Symptoms and Signs

PORN is characterized by a sudden necrotiz-
ing retinitis of the deep retinal layers, starting at
the posterior pole and arranged in a multifocal
pattern. These inflammatory spots have a marked
tendency towards peripheral spreading and con-
fluence. Unlike ARN syndrome, retinal vascu-
litis, inflammatory reaction of the vitreous, and
optic neuropathy are less common, particularly
when associated with low Th-CD4+ cell counts.

The frequent occurrence of retinal detachment
and the marked resistance to antivirals make the
visual prognosis extremely poor.

Differential Diagnosis

The differential diagnosis for PORN is similar to
that of ARN. It is very important to differentiate
these two disorders on the basis of precise crite-
ria, such as the pattern of distribution of retinal
lesions, as well as the depth of the necrosis in the
retinal layers (outer vs. full thickness), involve-
ment of posterior pole vs. midperiphery, and
presence of vitritis and vasculitis.

Treatment

Since viral replication is less prone to be con-
trolled in patients affected by PORN syndrome,
several combinations of intravenous and intra-
vitreal antivirals have been tried in order to stop
the progression of the necrosis ([137] (EBM D
3) and [284] (EBM D 3)), with little or even lack
of evident efficacy. However, aggressive therapy
based on intravenous foscarnet or ganciclovir and
intravitreal ganciclovir remains the mainstay of
therapy ([82], (EBM:3, D)). Several papers have
reported that combination of antiviral therapy
and highly active antiretroviral therapy (HAART)
may improve long-term visual outcomes for
VZV-PORN (Ferente [137] (EBM D 4) and [284]
(EBM D 4)). Corticosteroids generally must be
avoided in order to prevent complications result-
ing from viral replication.

Core Message

» The lytic reaction caused by herpetic
ocular infection is accompanied by sub-
sequent ocular inflammation.

* The diagnosis is based on clinical typi-
cal findings; recently, molecular tech-
niques such as PCR have been applied
to ocular fluids.

* Systemic antivirals are crucial in the
control of viral replication. They should
be used before corticosteroids.

* Antiviral prophylaxis is very important
in preventing relapses.
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Fig. 10.3 Cytomegalovirus
retinitis: “pizza pie” fundus
(a) before the treatment.
Note the improvement of the
clinical picture after the
treatment with ganciclovir
and steroids (b)

10.1.1.3 Cytomegalovirus Retinitis
Definition

Cytomegalovirus (CMV) is a beta herpesvirus
and contains double-stranded DNA. Commonly,
CMYV retinitis tends to occur in patients whose
immune system has been significantly depressed,
such as HIV [23]. In 1997, Whitcup et al. [269]
reported that CMV retinitis did not progress in
patients receiving HAART, albeit they were not
receiving any anti-CMV therapy.

Etiology

CMV reaches the retina via bloodstream and
infects the vascular endothelium which then
spreads to the retinal cells. Infected cells show
the pathognomonic cytomegalic inclusions with
intracellular, large, and eosinophilic bodies.

Clinical Symptoms and Signs

Patients present blurred vision with acute visual

impairment.

Histopathology shows a full-thickness retinal
necrosis, associated with coagulative vasculitis
and choroiditis. The typical chorioretinal lesions
observed in CMYV retinitis include:

* Hemorrhagic pattern which shows confluent
area of full-thickness retinal necrosis with a
yellow-white granular appearance, called
“pizza pie” (Fig. 10.3)

e “Brush-fire” pattern showing a rapid spread-
ing of the CNV in the retinal tissue

e “Granular pattern” which presents areas of
retinal atrophy surrounded by whitish granu-
lar punctate lesions
Vitreous involvement can be variable in all the

different retinal patterns.

One of the most severe complications of CMV
retinitis is rhegmatogenous retina detachment.
Persistent cystoid macular edema can occur.

Differential Diagnosis

Although the diagnosis of CMV retinitis is preva-
lently based on clinical criteria, the similarities
between CMV retinitis and alpha herpesvirus
retinitis cannot be easily distinguished. In order
to make a correct diagnosis, both aqueous and
vitreal polymerase chain reaction (PCR) analysis
of intraocular antibody synthesis can confirm the
diagnosis [245].

Treatment

The therapeutic approach to CMV retinitis is
based on the patient’s immune status, which
requires an interdisciplinary approach.

Up to date, ganciclovir represents the drug
used as the first line. The standard dose of
ganciclovir is 5 mg/kg intravenously every 12 h
for 2 weeks followed by maintenance at 10 mg/
kg/day ([269], EBM: 1+A). Neutrophil count
should be maintained higher than 500/pl.

Foscarnet is also used, particularly for those
patients who have a low neutrophil count. The
standard dose is 90 mg/kg twice daily, followed
by maintenance therapy with 90-120 mg/kg
[269]. Serum electrolytes should be regularly
monitored.

Besides the traditional systemic approach,
an intraocular ganciclovir implant seemed to be
superior to intravenous ganciclovir in a large
randomized controlled trials of HIV-associated
CMV retinitis in the era before HAART ([174],
EBM: B, 2++]). Unfortunately, the limitation of
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the intraocular ganciclovir implant to prevent
CMV disease in the fellow eye represented its
failure. As an alternative, oral valganciclovir has
been proven as effective as initial intravenous
ganciclovir for 4 weeks followed by oral val-
ganciclovir. During the latter trial, most patients
were also taking combination anti-HIV treat-
ment. As the ocular penetration of systemically
administered anti-CMV drugs is limited, current
clinical guidelines include consideration of intra-
ocular injection of anti-CMV drugs for patients
who have sight-threatening CMV retinitis ([165],
EBM: B, 2++).

Core Message

e CMV is a highly adapted opportunistic
agent, which can induce a severe sight-
threatening retinitis.

* Although the diagnosis of CMV retinitis
is based on clinical criteria, PRC of ocu-
lar fluids is useful to detect the specific
viral agent involved in the pathogenesis
of the disease.

e For the treatment of CMV retinitis, the
sustained-release ganciclovir implant is
more effective than intravenous ganci-
clovir, but patients treated with a ganci-
clovir implant alone remain at greater
risk for the development of CMV dis-
ease in the fellow eye ([245], EBM: B,
2++).

* Orally administered valganciclovir
appears to be as effective as intravenous
ganciclovir for induction treatment and
is convenient and effective for the long-
term management of cytomegalovirus
retinitis  in  immunocompromised
patients ([269], EBM: B, 2++).

10.1.2 Human Immunodeficiency
Virus (HIV) Retinal
Microvasculopathy

10.1.2.1 Definition
Human immunodeficiency virus (HIV)-1 is
a single-strand RNA virus and represents

the most widespread type of HIV within the
retrovirus family.

Until now, HIV infection remains a world-
wide diffused disease, with different preva-
lences depending on both socioeconomic and
geographic factors [189].

10.1.2.2 Etiology

HIV can be sexually transmitted, even though
intravenous and perinatal infections can occur.
Incubation lasts approximately 3 weeks after
which an acute retroviral syndrome can occur.
Symptomatology includes fever, rash, myalgias,
headaches, and gastrointestinal involvement.
However, acute symptoms are not frequently
observed.

Acquired  immunodeficiency = syndrome
(AIDS) is the most severe manifestation of
immunodepression, secondary to the progres-
sive reduction of T-helper CD4+. AIDS typically
leads to a significantly higher risk of developing
opportunistic infections, such as CMV retinitis,
which can occur as soon as Th-CD4+ count is
<50 cells/pl ([145] (EBM: B2++)). Other ocular
opportunistic infections include syphilis, toxo-
plasmosis, tuberculosis, candidosis, herpes sim-
plex virus, and herpes zoster virus ([189] (EBM:
C2+), [23] (EBM: B2++)).

10.1.2.3 Clinical Symptoms and Signs

The most common ocular finding is retinal micro-
vasculopathy, which is characterized by small
retinal hemorrhages and cotton-wool spots ([23]
(EBM: B2++)). Up to date, pathophysiology has
not been clearly demonstrated.

10.1.2.4 Differential Diagnosis

HIV retinopathy should be differentiated from
the cotton-wool spots observed in the dia-
betic retinopathy, as well as in the hypertensive
retinopathy.

10.1.2.5 Treatment

Up to date, there are no meta-analyses or sys-
tematic reviews of randomized clinical trials
available about HIV-related retinal microvas-
culopathy. The clinical course of HIV infection
has been dramatically reduced as soon as highly
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active antiretroviral therapy (HAART) has been
introduced. Unfortunately, the availability of
HAART is limited in developing countries. The
treatment of HIV-related retinopathy is substan-
tially not indicated ([23] (EBM: B2++)).

Core Message

e Retinal microvasculopathy is the most
common ocular manifestation that does
not require treatment.

* A significant higher risk of developing
opportunistic infections when Th-CD4+
count is <50 cells/pl.

* The clinical course of the disease has
been dramatically improved since
HAART was introduced.

10.1.3 Other Viral Uveitis

10.1.3.1 West Nile Virus

Definition

West Nile virus (WNV) is a zoonotic disease
most often transmitted to humans by an infected
Culex mosquito vector where wild birds serve as
a vector. It is an enveloped single-stranded RNA
flavivirus, member of the Japanese encephalitis
virus serocomplex [87]. The disease has its peak
in late summer.

Fig. 10.4 Red-free fundus photograph (a) and fluores-
cein angiogram (b) of the left eye of a 64-year-old dia-
betic woman with West Nile virus infection show inactive

Clinical Symptoms and Signs

About 80 % of human infections are apparently
asymptomatic and the remaining 20 % become
symptomatic manifesting almost always a self-
limited febrile illness. The symptoms include
high-grade fever, myalgia, arthralgia, malaise,
nausea, headache, skin rash, weakness, and phar-
yngitis [13]. The acute illness typically lasts less
than a week.

Since first described in 2002, several forms
of ocular involvement have been recognized.
Multifocal chorioretinitis [132], typically bilat-
eral, with specific clinical and angiographic fea-
tures is the most common finding, occurring in
almost 80 % of patients with acute WNV infec-
tion. An associated mild to moderate vitreal
inflammation is observed. Chorioretinal lesions
involve the midzone and periphery in almost all
eyes. The posterior pole is involved in nearly two-
third of the eyes. Active lesions appear circular
and creamy in ophthalmoscopy associated by
early hypofluorescence and late staining in fluo-
rescein angiography. Their size is variable. The
linear cluster arrangement that the lesions take is
a prominent feature. These streaks are typically
oriented radially in the nasal and peripheral fun-
dus or arranged in a curvilinear pattern in the tem-
poral posterior fundus [131] (Fig. 10.4). ICGA
tends to denote more choroidal lesions than those
appreciated by fluorescein angiography. Diabetes

multifocal chorioretinitis with a typical linear clustering
of chorioretinal lesions. Note the presence of retinal arte-
rial sheathing (a) and diabetic macular edema
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mellitus appears being a risk factor for WNV-
associated chorioretinitis [134].

Other ophthalmic manifestations include reti-
nal hemorrhages, vascular sheathing and leakage,
and occlusive vasculitis. Optic nerve involvement
includes optic neuritis and optic disk swelling
and staining [280].

Differential Diagnosis

The differential diagnosis of WNV systemic
disease includes herpesvirus encephalitis, CNS
involvement by legionella, rickettsioses, Epstein-
Barr virus, hypertensive encephalopathy, and
enteroviral aseptic meningitis. While the ocular
involvement can enter in the differential diagno-
sis of syphilis, TBC, histoplasmosis, sarcoidosis,
and idiopathic multifocal chorioretinitis.

Treatment

At present, there is no proven treatment for
WNV infection ([87], EBM: C, 2-). Specific
ophthalmic treatment such as topical steroids
for anterior uveitis, peripheral retinal photo-
coagulation due to occlusive vasculitis, pars
plana vitrectomy for vitreal hemorrhages or
retinal detachment, and photodynamic therapy
and anti-VEGF for choroidal neovasculariza-
tion may be required in these specific situations
([226], EMB: 3, D).

Core Message

e The most common intraocular finding
of West Nile virus is the bilateral multi-
focal chorioretinitis which is frequently
self-limited and asymptomatic in the
majority of patients where the CNS is
affected.

e Multifocal chorioretinitis manifests a
unique pattern which is helpful for
diagnosis.

10.1.3.2 Dengue Fever

Dengue fever (DF) is caused by any of the four
immunologically related serotypes of the dengue
virus, which belong to the genus Flavivirus of the

family Flaviviridae. It is transmitted through the
bite of an infected female Aedes aegypti/Aedes
albopictus mosquito.

DF is considered to be one of the most impor-
tant arthropod borne disease in the tropical and
subtropical regions, being endemic in more than
100 countries, including America, Southeast
Asia, Western Pacific, Africa, and the Eastern
Mediterranean [276].

Clinical Presentation
Systemic Disease

The incubation period for DF varies from 3 to
14 days. The initial infection may be asymptom-
atic, may result in a nonspecific febrile illness, or
may produce features of classic DF including sud-
den onset of high fever, severe headache, myalgias,
arthralgias, nausea, vomiting, and a maculopapular
rash. The majority of DF cases are self-limiting. A
small proportion of affected patients may develop
life-threatening dengue hemorrhagic fever syn-
drome, which is characterized by increased cap-
illary permeability and hemostatic disturbances,
or dengue shock syndrome, which is character-
ized by severe systemic hypotension. DF is often
associated with a bleeding tendency secondary to
thrombocytopenia [53, 107].

Ocular Disease

The ocular involvement was found to occur in
10 % of patients hospitalized for serologically
confirmed DF. It usually occurs within one month
after onset of symptoms of DF and is often bilat-
eral. A subconjunctival hemorrhage, petechial in
type and associated with a platelet count of less
than 50,000/pl, was the most common ocular
manifestation in an East Indian population with
DF [133]. Numerous posterior segment changes
have been associated with DF including retinal
hemorrhages, retinal vasculitis, yellow subreti-
nal dots, retinal pigment epithelial mottling, and
foveolitis, seen clinically as a round yellow-
ish lesion at the fovea with corresponding focal
outer neurosensory retina-retinal pigment epithe-
lium thickening on OCT. Other findings include
macular edema, serous retinal detachment, retinal
vascular occlusion, choroidal changes, optic disk
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swelling, optic neuritis, and neuroretinitis [53,
58, 62, 67, 125, 127, 150, 237].

Dengue-associated ocular disease usually has
a self-limited course, with a significant improve-
ment of visual acuity in 24 weeks. However,
persistent visual impairment may occur in a sub-
set of patients with maculopathy or neuropathy
[58, 62, 150].

Laboratory Diagnosis
Within the first 2 days of fever, diagnosis is possi-
ble only by detecting the virion, RNA, or dengue
proteins, such as nonstructural protein 1 (NS1).
Detection of newly formed antibodies (IgM)
usually is not possible until after viremia ends
or after fever subsides [270]. MAC-ELISA has
become a widely used assay but seems to have
a high rate of false-positive results [260]. Other
tests, including immunochromatographic assay
[33], complement fixation, neutralization test,
hemagglutination inhibition, and IgG enzyme-
linked immunosorbent assay (ELISA), are also
helpful to confirm the diagnosis of DF [260].
Apart from the dengue-specific parameters,
platelet count should be performed.

Treatment
To date, there is no specific treatment available
for dengue virus infection. Any medicine that
decreases the platelet level should be avoided
([107]1 EBM:C4, [58] EBM:D3). In cases of den-
gue hemorrhagic fever, hospitalization, prompt
treatment with intravenous fluids, and close
monitoring of vital signs, as well as hematologic
parameters, are indicated ([107] EBM; C4).
There is no established treatment for ocular
manifestations of DF. Topical, periocular, oral,
and intravenous steroids, as well as intravenous
immunoglobulins, have been advocated for the
management of dengue ocular complications,
based on the postulated immune-mediated patho-
genesis of the disease. Indications for treatment
may include dengue-associated uveitis and optic
neuritis, visual acuity worse than 20/40, and
deterioration of vision ([133] EBM:D 4, 58).
Preventive measures by avoiding contact with
infected mosquitoes are required to decrease the
infection incidence. Vaccines targeting all the

four serotypes of dengue virus hopefully will
be available in the near future ([57] EBM C 2+,
[240] EBM C 2+).

Core Message

* Dengue occurs in 10 % of patients hos-
pitalized for serologically confirmed
DFE.

e Ocular involvement can present differ-
ent clinical patterns.

e Treatment is still controversial.

10.1.3.3 Chikungunya

Chikungunya virus is a single-stranded RNA virus
of the genus Alphavirus in the family Togaviridae
which is transmitted to humans by the bite of
infected Aedes mosquitoes (A. aegypti and A.
albopictus). Since its first isolation in Tanzania
in 1953, the virus has been associated with many
epidemics in tropical regions of Africa, India,
Southeast Asia, and South America. The infec-
tion which is endemoepidemic typically consists
of an acute illness with fever, severe arthralgia,
and skin rash [205].

Clinical Presentation
Systemic Disease

The incubation period ranges from 1 to 12 days,
with an average of 2—4 days. Onset of the dis-
ease is abrupt and is characterized by high fever,
severe arthralgia, and myalgia, along with head-
ache and skin rash. Asymptomatic infections are
rare (3-25 % of serologically proven infections)
[47]. The debilitating polyarthralgia is very char-
acteristic of chikungunya. Skin lesions may be
seen in almost one-half of the patients. A prurigi-
nous maculopapular rash, lasting for 2-3 days,
is the most common feature [43, 202]. Rarely,
severe infection associated with multiorgan fail-
ure, central neurological involvement, neonatal
infection, and death occur [43, 202].

Ocular Disease
Ocular manifestations associated with chikungu-
nya may be concomitant of the systemic disease or
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may follow its resolution [133]. Ocular involve-
ment can be unilateral or bilateral. Acute anterior
uveitis and retinitis are the most common ocular
findings in chikungunya. The anterior uveitis is
nongranulomatous or granulomatous and can be
associated with increased intraocular pressure.
Posterior synechiae are not common [133, 172].
The clinical course is typically benign.

Chikungunya retinitis presents in the form of
areas of retinal whitening in the posterior pole
with surrounding retinal and macular edema
and associated mild vitritis [133]. FA usually
shows early hypofluorescence and late hyper-
fluorescence of retinal lesions, along with focal
areas of retinal vascular leakage and capillary
non-perfusion [133]. OCT reveals increased
reflectivity in the nerve fiber layer zone with
aftershadowing corresponding to the areas of ret-
initis. It also helps in the detection and evaluation
of associated retinal edema and exudative retinal
detachment. Retinitis resolves gradually over a
period of several weeks.

Other ophthalmic manifestations of chikun-
gunya have been reported including conjuncti-
vitis, episcleritis, keratitis, panuveitis, multifocal
choroiditis, optic neuritis, neuroretinitis, central
retinal artery occlusion, exudative retinal detach-
ment, panophthalmitis, lagophthalmos, and sixth
nerve palsy [133, 171].

Chikungunya-associated ocular disease is
usually self-limiting, with most patients recover-
ing good vision. However, permanent visual loss
may occur mainly due to optic neuropathy.

Laboratory Diagnosis

In the acute phase of illness, diagnosis is based on
the detection of viral nucleic acid in serum sam-
ples by RT-PCR, isolation of the virus, or detec-
tion of an antibody response. After resolution of
the acute disease, the diagnosis is confirmed by
the presence of an immune response. RT-PCR
can detect viral nucleic acid from one day before
onset of symptoms, up to day 7 after the begin-
ning of the disease. Antigen capture ELISA may
detect viral antigens as early as day 2 after onset.
Indirect immunofluorescence and ELISA are
rapid and sensitive techniques for the screening
of IgM or IgG immune reaction. IgM antibody

and IgG antibody response have been described
to begin both by day 2 after onset [246].

Treatment

Nonsteroidal anti-inflammatory drugs are cur-
rently recommended for chikungunya-induced
arthralgia. Ribavirin and interferon o may inhibit
viral replication ([45] EBM C 2+), but further
studies are needed to assess their efficacy in
humans. Another potential treatment for chi-
kungunya is chloroquine, but results of different
studies have been inconclusive ([44] EBM C 2-,
[69] EBM C 2 +).

Topical steroids and cycloplegic agents are
used for anterior uveitis. Associated ocular hyper-
tension is managed with topical beta-blockers
and oral or topical carbonic anhydrase inhibi-
tors. Systemic steroids may be used to control
the inflammation in posterior uveitis, panuveitis,
and optic neuritis ([133] EBM D 3). The use of
acyclovir in association with corticosteroids has
been described in some cases of chikungunya
retinitis [133], but its efficacy remains doubtful.
Efforts are to be made to prevent transmission of
the virus and to develop efficient and safe vac-
cines against chikungunya ([47] EBM D 3).

Core Message

e Ocular involvement in chikungunya can
occur after the systemic disease.

e Ocular chikungunya can present various
clinical patterns.

* No valid treatment is available at this
time.

10.1.4 Posterior Uveitis: Bacterial
Infections

10.1.4.1 Intraocular Tuberculosis
Definition

Intraocular  inflammation associated
Mycobacterium tuberculosis [29].

with

Etiology
This condition is caused by dissemination of M.
tuberculosis to ocular tissues, from the lung. The
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exact sequence of events is not known. However,
there is histopathologic and molecular (poly-
merase chain reaction, PCR) evidence of the pres-
ence of this organism in the diseased eyes [258].

Clinical Symptoms and Signs
Intraocular tuberculosis can affect virtually
every tissue in the eye. The clinical manifes-
tations can be broadly classified as follows
(Adapted from Ref. [29]):
1. Anterior uveitis
Granulomatous, nongranulomatous, iris nodules,
and ciliary body tuberculoma
2. Intermediate uveitis granulomatous
3. Posterior and panuveitis
Choroidal tubercle
Choroidal tuberculoma
Subretinal abscess
Multifocal serpiginoid choroiditis (previously
called serpiginous-like choroiditis)
4. Retinitis and retinal vasculitis
5. Neuroretinitis and optic neuropathy
6. Endophthalmitis and panophthalmitis
In a high endemic population, the following
clinical signs were statistically found to be pre-
dictive of intraocular tuberculosis, in patients
with latent or manifest systemic tuberculosis
([104], EBM: C, 2+):
* Broad-based posterior synechiae
* Retinal vasculitis with or without choroiditis
patches overlying the blood vessels (Fig. 10.5)
* Multifocal serpiginoid choroiditis
Infectious multifocal serpiginoid choroiditis:
It is a form of superficial choroiditis characterized
by multifocal lesions (Fig. 10.6) that are noncon-
tiguous to the optic disk and show serpiginoid or
ameboid spread ([26, 101], EBM:C, 2+). Lesions
are often bilateral and have associated vitreous
inflammation. The fovea is usually spared result-
ing in good final visual acuity. Fundus auto-
fluorescence (FAF) and spectral domain optical
coherence tomography (SD-OCT) are useful
in following disease activity during the course
of the disease. FAF usually shows hyperauto-
fluorescence with ill-defined halo in acute stage
with gradual stippling and progressive hypoauto-
fluorescence as the lesions heal [102]. SD-OCT
shows increased reflectivity from outer retinal
layers in the acute stage followed by knobbly

Fig. 10.5 Tubercular retinal vasculitis showing perivas-
cular exudation and hemorrhages, associated with active
chorioretinitis patch overlying the blood vessel

Fig. 10.6 Multifocal serpiginoid choroiditis showing
multifocal areas of healed and active choroiditis

elevations in the outer retina and finally outer ret-
inal atrophy and increased choroidal reflectivity
[24]. Such lesions may also be observed in her-
petic viral infections and syphilis in tuberculosis
non-endemic regions [101].

Infectious multifocal serpiginoid choroidi-
tis needs to be distinguished from classical ser-
piginous choroiditis that is seen in non-endemic
populations and is characterized by large, peri-
papillary lesions that are rarely multifocal or
associated with vitritis [101, 175].

Diagnosis

Currently, intraocular tuberculosis is mostly
diagnosed based on characteristic clinical signs
(mentioned above), associated ancillary tests
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(immunologic and radiological), and exclusion
of other disease entities — infectious and nonin-
fectious — that may have similar clinical presenta-
tion, in a given geographic region [29].

Immunologic tests include the tuberculin skin
test (TST) and interferon-gamma release assays
like the QuantiFERON-TB Gold test (QFT) and
the T-SPOT test. Current evidence shows that
while TST is more sensitive [278], QFT and
T-SPOT are more specific for the diagnosis of
presumed ocular tuberculosis ([11, 12], EBM: C,
2+). TST and T-SPOT test should be the investi-
gation of choice in high and low endemic popula-
tions, respectively ([12], EBM:C, 2+).

However, the absence of systemic evidence
of tuberculosis (immunologic and radiological)
needs to be interpreted with caution while diag-
nosing intraocular tuberculosis. In a large series
of 42 cases of histopathologically proven cases of
ocular tuberculosis, 40 % of tested patients had
negative TST and 57 % had normal chest radio-
graph [258]. Thus, there is a need for definitive
diagnosis of this condition. PCR (including its
modifications — quantitative and multi-target) has
shown promising results, but there is insufficient
evidence regarding its role in clinical practice.

Differential Diagnosis

The key to diagnosis of ocular tuberculosis in the
current scenario lies in exclusion of other disease
entities (infectious and noninfectious), found in
a given geographic region that can mimic ocu-
lar tuberculosis. Therefore, the list of differential
diagnosis depends on the specific clinical presen-
tation and geographic location. Since tubercu-
losis can affect virtually every ocular tissue, the
differential diagnosis can include nearly every
ocular inflammatory condition except morpho-
logically distinct entities like toxoplasma retino-
choroiditis or viral retinitis.

Treatment

Treatment of ocular tuberculosis requires a
combination of antimicrobial/antituberculosis
therapy (ATT) and anti-inflammatory therapy
(usually corticosteroids). In a large series of
360 patients, those treated with ATT had a sig-
nificantly reduced rate of recurrent inflammation
(15.74 %) compared to those treated only with

corticosteroids (46.53 %) ([22], EBM: C, 2+).
ATT should be administered in consultation with
a pulmonologist or infectious disease specialist.
According to the Centers for Disease Control
and Prevention (CDC) guidelines, 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 iso-
niazid and rifampicin ([9], EBM: 1+, A). Many
authors have suggested a longer duration for the
continuation phase, citing slow response to the
drug in intraocular tuberculosis [10, 29]. It was
found that those receiving >9 months ATT were
significantly less likely to develop recurrence
compared to those not receiving ATT (p=0.027).
However, the reduction in recurrence compared
to other ATT durations (<6 months, 6—9 months)
was not statistically significant ([10], EBM: C,
2-). Patients on ATT need to be monitored for
ocular and systemic side effects. Ocular side
effects include optic neuritis (ethambutol, espe-
cially if used >15 mg/day for >2 months, and
rarely, isoniazid) and anterior uveitis (rifabutin).

Concomitant corticosteroid therapy is vital to
control the inflammatory tissue damage caused
by delayed-type hypersensitivity to M. tubercu-
losis. The importance of corticosteroid therapy
can be judged from its role in the management of
continued progression or paradoxical worsening
of ocular inflammation that is occasionally seen
after initiation of ATT for intraocular tuberculo-
sis [100]. Such paradoxical worsening usually
occurs in the initial 4-6 weeks after initiation of
ATT and needs to be differentiated from various
causes of treatment failure like drug resistance,
reinfection, or missed diagnosis [25]. The mode
of corticosteroid therapy (topical, periocular,
intraocular, or systemic) depends on the degree
and primary site of inflammation.

Future Directions

1. Definitive diagnosis based on PCR: Various
modifications of PCR including quantitative
PCR and multi-target PCR (targeting multiple
gene sequences) are being applied to address
the key challenge of low sensitivity of this
technique [22].
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10.1.4.2 Syphilis

Definition

Syphilis is a sexually transmitted disease
caused by the spirochete Treponema pallidum.
In acquired syphilis, the bacterium enters the
body through small abrasions on the skin or the
mucous membranes, mainly the genitals and
mouth. If the condition is left untreated, it will
progress through four stages with harmful effects
in the major organs such as the heart and brain.
Vertical transmission through the placental route
is also possible but much less frequent, giving
rise to congenital syphilis if the fetus survives.

Clinical Signs and Symptoms
Acquired Syphilis: Systemic Signs
Primary Syphilis

The main sign is the genital chancre which
appears 3 weeks after infection (an ulcer-
ated painless lesion) associated with regional
lymphadenopathy.

Secondary Syphilis

It appears 6 weeks after the appearance of the
chancre and is characterized by flu-like illness,
by maculopapular skin rash (mainly on soles and
palms), and rarely by symptomatic or asymptom-
atic meningitis.

Latent Stage

This stage is divided into early and late latent.
During this stage, the clinical disease is not
detectable.

Tertiary Syphilis
At this stage, syphilis may present with
“gumma,” a small, rubbery granuloma with a
necrotic center often located in the liver but also
in the brain, heart, skin, and other tissues, lead-
ing to cardiovascular syphilis (aortitis and aor-
tic aneurysms) and/or as neurosyphilis. In the
late phase, neurosyphilis results in parenchymal
lesions leading to encephalitis, stroke, tabes
dorsalis, and Argyll-Robertson pupil, among
other clinical findings.

Congenital syphilis can present during
childhood and is divided into an early phase

characterized by mucocutaneous lesions and
osteochondritis and a late phase with the classic
triad of Hutchinson keratitis, Hutchinson incisors,
and eight nerve deafness.

Stages Clinical findings
Primary  The initial clinical manifestation is the
syphilis primary chancre
Usually painless, which distinguishes it
from other causes of genital ulcers: herpes
simplex (genital herpes) and Haemophilus
ducreyi (chancroid)
Often heals without treatment over a
period of a few weeks
Secondary Untreated disease, approximately 25 % of
syphilis patients will go on to develop systemic
symptoms: rash, fever, headache, malaise,
diffuse lymphadenopathy, alopecia
Latent Latent syphilis refers to patients without
syphilis symptoms who have positive serologic
testing for syphilis
Early latent: <1 year
Late latent: >1 year
Tertiary  Clinical manifestations that may occur
syphilis 1-30 years after infection when the
infection is not treated
Ocular Signs

Syphilitic Posterior Segment
Involve ment

Ocular syphilis manifests itself in the secondary
and tertiary stage of syphilis. It often affects the
eye as anterior granulomatous uveitis (mutton-fat
KPs at the corneal endothelium, iris nodules) but
may involve any other ocular structure. Because
of its very variable presentation, syphilis earned
the label as “great mimicker.” Posterior pole man-
ifestations vary ([122], EBM: 4, C). Unlike other
infectious agents, treponemas have an affinity for
all ocular layers including the posterior pole.

Deep chorioretinitis is the most common man-
ifestation, with lesions, that can be divided into
focal or multifocal lesions often located at the
posterior pole. Focal lesions are often associated
with serous retinal detachment and a significant
degree of vitreous inflammation. Fluorescein
angiography (FA) shows early hypofluorescence
followed by late staining of the lesions.
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Fig. 10.7 Acute syphilitic posterior placoid chorioretini-
tis (ASPPC) characterized by placoid, yellowish subreti-
nal lesions at the level of the RPE (a), associated with

Acute syphilitic posterior placoid chorioreti-
nitis (ASPPC, Fig. 10.7) is a specific, uncommon
entity described by Gass, associated with plac-
oid subretinal lesions at the level of the RPE and
not infrequently associated with a retinal detach-
ment in which macular pseudohypopyon can be
observed ([77], EBM: 2++, B). FA shows typical
leopard-spot pattern in the cicatricial phase of the
lesions.

Syphilis may also manifest as a necrotiz-
ing retinitis, a severe condition associated with
yellow-white patches of necrosis, retinal vascu-
litis, and vitritis, which can easily be confused
with ARN.

Optic nerve involvement often occurs with
minimal or no anterior segment inflammation. It
often spills over into the retina being associated
with either vasculitis, or focal areas of retinal
edema. Untreated, it can lead to optic atrophy.

More peripheral involvement presenting as
intermediate uveitis has been described, fre-
quently associated with cystoid macular edema,
vasculitis, and “hot disk.” Pars plana exudates are
characteristically absent.

The diagnostic approach offers the nonspe-
cific tests which suffer a low level of sensitivity
as compared to the high level of sensitivity and
specificity offered by the specific tests.

papillitis. Fluorescein angiography: note the correspond-
ing staining of the dye at the late phases of the angiogram
(b), with an evident hot disk

Syphilis and HIV

The association between syphilis and HIV is
quite common as both are sexually transmitted
diseases. The frequency is sufficiently high thatin
the presence of one infection, one should always
consider the presence of the other. However, the
clinical presentation of syphilis does not appear
to be altered by the presence of HIV and is not
correlated with the severity of immune compro-
mise. While the presentation may be similar to
that in immunocompetent patients, relapses are
more frequent, as is bilaterality. Patients with
HIV infection may have a higher prevalence of
posterior uveitis ([256], EBM: 2++ B), which
may present in as a more severe and atypical
form. Treatment will require more prolonged
therapy with higher doses of antibiotics. Analysis
of cerebrospinal fluid (CSF) should be performed
in all patients with ocular syphilis due to a high
prevalence of neurosyphilis and a poor sensitivity
of systemic antibody titers in this patient popula-
tion [144].

Treatment

In the presence of ocular involvement, all ocu-
lar manifestations of the infection should be
treated as neurosyphilis. Intravenous penicillin
G or procaine penicillin G 18-24 (MU) daily
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plus probenecid for 10-14 days should be given,
followed by IM procaine penicillin G, 2.4 MU
weekly for 3 weeks ([144] (EBM:1++, A), [50]
(EBM: 2++, B)). For patients with tertiary stage
ocular syphilis, a three-week course of benza-
thine penicillin should be added to the above
regimen. In patients allergic to penicillin, ceftri-
axone can be used instead.

Systemic corticosteroids can be used in com-
bination with antibiotic therapy. If not used ini-
tially, vision and the severity of the inflammatory
response need to be carefully monitored as a
Jarisch-Herxheimer reaction can occur in severe
enough cases where the use of steroids would be
the preferred course of action ([130] (EBM:3, D),
[254] (EBM:3, D)).

Core Message

* Syphilis is a sexually transmitted dis-
ease caused by the spirochete Treponema
pallidum.

* Ocular disease is characterized by a
chronic granulomatous inflammation
involving various ocular structures.

e The most common eye manifestations
are anterior uveitis, necrotizing retinitis,
retinal vasculitis, panuveitis, and inter-
mediate uveitis.

* Because of its highly variable presenta-
tion and good treatment response, syph-
ilis has always to be included in the
differential diagnosis of any type of
uveitis.

» Syphilis is a treatable infection — espe-
cially in its primary and secondary
stages — but is more difficult to manage
in its tertiary stage.

10.1.4.3 Ocular Leptospirosis

Definition

Leptospirosis is a zoonosis caused by spirochetes
of the genus Leptospira, whose natural reser-
voir is wild animals, mostly rodents and cattle.
Initially, it was described by Adolf Weil in 1886
as a condition characterized by acute fever, mal-
aise, and uveitis.

Etiology

Humans are accidental hosts, acquiring the dis-
ease by the contact with infected urine, tissues,
or water. The disease can be considered occupa-
tional, infecting mostly farmers, veterinarians,
and abattoir workers. It has the potential to occur
both as epidemic outbreaks and as endemic dis-
ease, in tropical and temperate climates.

Clinical Symptoms and Signs

Leptospirosis is a multisystem disorder, charac-
terized by a broad spectrum of illness ranging
from subclinical illness to either a self-limited
anicteric systemic illness (quasi 90 % of affected
subjects) or a severe icteric septicemic illness
associated with renal failure, liver failure, and
pneumonitis with hemorrhagic diathesis. It is a
biphasic disease with an initial septicemic phase
followed by defervescence and the immune
phase of illness. The most severe presentation
that may develop after the initial leptospiremic
phase is Weil’s disease, which is associated with
impaired liver and kidney function. Mortality
rates in these patients range from 5 to 40 %
([192] (EBM:2+)).

Ocular manifestations are seen in both the
acute leptospiremic and immune phases of the
illness. In the former phase, the most promi-
nent findings are conjunctival chemosis and
scleral icterus, while in the latter phase, there
is a myriad of ocular signs such as interstitial
keratitis iritis, hypopyon, cataract, membranous
vitreous opacities, and retinal vasculitis; mean-
while, the most important systemic features of
this immune phase are meningitis and lepto-
spiruria. In leptospiral uveitis, hypopyon is the
primary expression of the intraocular inflamma-
tion. Nongranulomatous uveitis is the hallmark
of leptospiral uveitis.

Differential Diagnosis

Itincludes Behcet’s disease, HLA-B27-associated
anterior uveitis, sarcoidosis, syphilis, toxoplas-
mosis, ARN, and endogenous endophthalmitis.

Treatment
Systemic leptospirosis has raised several contro-
versies regarding antimicrobial treatment.
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Despite a lack of evidence of the utility of
antibiotic therapy for leptospirosis, penicillin,
cephalosporins, and doxycycline are the com-
monly employed therapies in the management of
leptospirosis. Despite its higher cost, interest in
azithromycin against Leptospira spp. is increas-
ing due to its broad activity against confounding
pathogens, low mean inhibitory concentration
(MIC), and fewer mild adverse events [286, 287].

For mild infection, doxycycline 100 mg po bid
can be used for 7 days, amoxicillin 50 mg poq6 h
for 7 days, and ampicillin 500-750 mg po q6 h
for 7 days.

For moderate to severe infection, penicillin G
1.5 million UI IV g6 h can be used for 10 days,
ampicillin 0.5-1 g 6 h for 10 days, and ceftriax-
one 1 g IV qd for 10 days. For severe uveitis or
neurological abnormalities or arthritis, ceftriax-
one 2 g/day for 14-21 days ([78] (EBM:1+, B),
[209] (EBM:2++, B), [42] (EBM:1-)) is given.

Corticosteroids are the mainstay of treatment
for leptospiral uveitis. In unilateral panuveitis,
sub-Tenon depot corticosteroids can be used,
while in bilateral panuveitis, oral corticosteroids
can be employed.

Core Message

» Leptospirosis is a zoonotic waterborne
infection commonly classified as a trop-
ical disease that mainly affects young
and middle-aged men.

e Ithas a wide-ranging clinical and public
health impact, in particular, in develop-
ing countries with a broad variety of
clinical manifestation and significant
mortality rate.

* MAT is considered as a gold standard
diagnostic test.

e The most important intraocular clinical
manifestations are nongranulomatous
panuveitis, papillitis, and vitritis.
Despite the lack of evidence, utility of
antibiotic therapy is common, whereas
corticosteroids are the mainstay of treat-
ment for ocular involvement.

10.1.4.4 Lyme Disease

Definition

Lyme borreliosis is a bacterial infection caused
by Borrelia burgdorferi. The spirochete is
transmitted through the bite of infected ticks. The
diagnosis is based on clinical history and exami-
nation and can be supplemented by laboratory
investigations.

Etiology

The disease was described in 1977 by Steere
et al., who described a group of children present-
ing with inflammatory arthropathy similar to that
in juvenile rheumatoid arthritis. This entity was
labeled “Lyme disease” after the town of Lyme,
Connecticut [35, 170]. A characteristic rash was
associated with the disease, labeled as erythema
chronicum migrans often associated with severe
headaches. Erythema migrans is the most com-
mon clinical presentation. Ocular involvement
is uncommon and occurs mainly in the second
and late stages of the disease. The causative agent
was later identified by Burgdorfer, who described
the spirochete in the midgut of the Ixodes tick.
The hosts (deer and small rodents) and the Ixodes
tick often thrive in the climates of the endemic
regions such as northern Asia, Europe, and North
America.

Clinical Signs and Symptoms
The disease is divided into stages ([118] (EBM:
A+)). During early infection, it can be identified
as the first (local) stage which appears a few days
after the tick bite and includes erythema migrans
(bull’s eye), fever, and arthralgias. However,
20-40 % of patients never develop a skin rash.

This is followed by the second (disseminated)
stage during which the organism spreads to mul-
tiple organ systems. Particularly the skin, heart
(associated with atrioventricular block), joints
(associated with mono- or oligo-arthropathy),
and nervous system are affected. Neurological
involvement is frequently associated with
palsies of the cranial nerves and meningitis.
“Lymphocytoma benigna” is a bluish lesion
occurring at the earlobes and nipple region.

The third or late (persistent) stage occurs
after a disease-free period (months to years).
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Fig. 10.8 Retinal vasculitis complicated by “honey-
comb” cystoid macular edema in a patient with Lyme
disease

Recurrent manifestations are the hallmark of
this stage and include chronic relapsing arthritis
mainly affecting the knee, acrodermatitis chron-
ica atrophicans, chronic encephalopathy associ-
ated with cognitive dysfunction, and peripheral
neuropathies.

Ocular Manifestations

Ocular manifestations are rare in patients with
Lyme disease and can involve any of the ocu-
lar structures. Conjunctivitis is the most com-
mon finding, present in 11 % of patients with
early disease. Episcleritis may occasionally be
found with conjunctivitis during the local stage.
Keratitis is one of the most common findings that
appear during the late persistent stage.

Neuro-ophthalmic manifestations belong to
the local and mainly disseminated stages, includ-
ing optic neuritis, papillitis, papilledema, Bell’s
palsy which is the most common cranial neurop-
athy, and Horner’s syndrome.

Intraocular inflammation has been reported to
occur during the early and late stages of Lyme
disease. Anterior uveitis, intermediate uveitis,
posterior uveitis with choroiditis, and retinal vas-
culitis (Fig. 10.8) have been reported. Anterior
uveitis associated with granulomatous KP-s and
intermediate uveitis are the most common intra-
ocular manifestations.

Differential Diagnosis

The most common infectious disorders are syphi-
lis, TBC, viral keratitis, infectious arthritis, and
viral  encephalitis/meningitis.  Noninfectious
disorders that may have to be considered in the
differential diagnosis from Lyme disease are sar-
coidosis, VKH, multiple sclerosis, vasculitis, and
collagen vascular disorders.

Treatment

Recommendations for the treatment of Lyme
disease were reviewed by the Infectious Disease
Society of America ([277] (EBM:1++, A)).
In early infection, the adult doses are doxycy-
cline 100 mg po bid for 14-21 days, amoxicillin
50 mg po tid for 14-21 days, and cefuroxime axetil
500 mg po bid for 14-21 days. In children, the
doses are amoxicillin 50 mg/kg/day divided in three
doses (maximum of 500 mg/dose) (Table 10.3).

In cases of severe ocular manifestations and
neurological involvement, such as posterior
uveitis, intravenous antibiotic therapy with cef-
triaxone (2 g IV qd in adults for 2-4 weeks)
is probably the treatment of choice ([277]
(EBM:1++, A), [266] (EBM: 1+, A)). After
systemic antibiotic treatment has been initiated,
intraocular inflammation should be treated with
topical corticosteroids and mydriatics. Systemic
corticosteroids are proposed for severe posterior
uveitis and neuro-ophthalmic involvement ([208]
(EBM:4, D)). Attention should be directed at
Jarisch-Herxheimer reaction after initiation of
antibiotic therapy.

Core Message

* Lyme disease is characterized by a wide
variety of changes including rather non-
specific flu-like symptoms associated
with tiredness, headaches, arthralgia,
and skin manifestations. The character-
istic skin rash “erythema migrans” is the
most common clinical presentation
appearing about 3-30 days after a tick
bite. Left untreated, later symptoms
may involve the joints, heart, and central
nervous system.
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Table 10.3 Antibiotics frequently used in the treatment of Lyme borreliosis (EBM: 1A+))
Antibiotic Route Adult dose Child dose Duration
Erythema migrans Doxycycline oral 200 mg daily Not recommended 14 days
Amoxicillin oral 500 mg/8 h 50 mg/kg/day in 14 days
3 divided doses
Cefuroxime 500 mg/12 h 30 mg/kg/day in 14 days
axetil oral 2 divided doses
(Maximum
500 mg/dose)
Neurological Lyme borreliosis Doxycycline oral 200 mg daily Not recommended 14 days
including uveitis (or 100 mg/12 h)
(Excluding encephalomyelitis Ceftriaxone daily IV2g (Maximum 2 g)
or severe meningitis) 50-75 mg/kg 50-75 mg/kg 14 days
(Maximum 2 g)
Neurological Lyme borreliosis Ceftriaxone daily IV2g 50-75 mg/kg 14 days
(Encephalomyelitis or severe (Maximum 2 g)
meningitis)
Lyme arthritis or carditis or Doxycycline oral 200 mg daily Not recommended 21 days
acrodermatitis chronica atrophicans  Amoxicillin oral 500 mg/8 h 50 mg/kg/day in
3 divided doses
Ceftriaxone daily IV2g 50-75 mg/kg 21 days
(Maximum 2 g)

Based on Warshafsky et al. 2010 ([266]

* The ocular manifestations of Lyme bor-
reliosis most commonly occur during
the late stages of this tick-transmitted
disease.

e A small proportion of patients who have
had LB may go on to develop a post-
infection syndrome resembling chronic
fatigue syndrome or fibromyalgia, which
has been termed “post-Lyme syndrome.”

» Diagnostic strategies vary between early
and late disease manifestations and usu-
ally include serologic methods.
Erythema migrans is pathognomonic
and does not require any further labora-
tory investigations. PCR has shown to
be useful in the diagnosis of the disease,
but serology should only be ordered in
case of well-founded clinical suspicion
for Lyme borreliosis, i.e., manifestations
compatible with the diagnosis.

* Antibiotics are the mainstay of therapy,
with corticosteroids associated during
severe intraocular inflammation.

10.1.4.5 Cat Scratch Disease

Definition

Cat scratch disease (CSD) is a self-limited,
systemic disease caused by a gram-negative
bacillus, Bartonella henselae [64]. The dis-
ease manifests itself as a mild lymphadenitis
involving the lymph nodes draining the dermal/
conjunctival sites. CSD manifests a clinical
spectrum ranging from a mild self-limiting dis-
ease with neuroretinitis and macular star forma-
tion to retinal vasculitis with subsequent severe
vision loss.

Etiology

Within different species of Bartonella, there are
four recognized as human pathogens: B. bac-
illiformis (Carrion’s disease), B. elizabethae
(endocarditis), B. quintana (trench fever), and
B. henselae [271]. Bartonella species are gram-
negative bacilli which have been associated with
a clinical syndrome of self-limited lymphade-
nopathy associated with a transmission by cat
scratch/bite. Human infections can be relatively
asymptomatic or can produce symptoms such as
fever, malaise, fatigue, and lymphadenopathy.



180

P. Neri et al.

Fig. 10.9 (a) Color fundus photograph of the right eye of
a patient with CSD shows a prominent optic disk edema
associated with hemorrhage. (b) Fluorescein angiogram

Fig. 10.10 (a) Photograph taken 15 days after initial
presentation shows a complete macular star with partial
resolution of optic disk edema. (b) Note the presence of

On the other hand, severe systemic involve-
ment can occur, characterized by splenomegaly,
encephalopathy, pneumonia, granulomatous hep-
atitis, and osteomyelitis. Cat fleas are the major
vector for CSD.

The eye can be involved either with the pri-
mary inoculation complex resulting in Parinaud’s
oculoglandular syndrome, as is the most common
presentation of Bartonella infection. The typical
signs are unilateral granulomatous conjunctivitis
and regional lymphadenopathy. Preauricular, sub-
mandibular, and cervical lymph nodes are typi-
cally affected. Vascular leakage from the optic
nerve head (Fig. 10.9) ([56] (EBM:2, B)) and the
“macular star” (Fig. 10.10) are the hallmark of

of the same eye shows optic disk leakage and masking
effect by hemorrhages

optic disk telangiectatic vessels and associated preretinal
hemorrhages

the neuroretinitis, which may persist even after
the resolution of posterior pole involvement.
Typically, neuroretinitis is unilateral with a self-
limited course.

Both multifocal retinitis and choroiditis are
typically seen in conjunction with disk swell-
ing. These lesions are typically juxtavascular.
The inner white retinal infiltrates may look simi-
lar to cotton-wool spots, but their distribution is
not necessarily associated with the distribution
of arterioles as in the case of cotton-wool spots.
Other clinical findings can be observed, such as
branch retinal artery and vein occlusions, local
serous retinal detachments, and intraretinal
bleeding.
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Differential Diagnosis

Etiologies that must be differentiated include
other causes of optic nerve swelling such as optic
neuritis and sarcoid papillitis. Pseudotumor cere-
bri can mimic the rare occurrence of the bilateral
CSD. Syphilitic perineuritis, TBC, Lyme disease,
leptospirosis, and, rarely, toxoplasmosis can pro-
duce similar clinical appearance. Other causes
of macular star formation include systemic
hypertension.

Other causes of conjunctivitis associated with
regional lymphadenopathy include tularemia,
sporotrichosis, TBC, syphilis, lymphogranuloma
venereum, and leprosy.

Treatment

Usually, no treatment is recommended for mild
to moderate forms of systemic CSD, since the
disease runs a self-limited course. Treatment is
recommended for severe ocular/systemic compli-
cations of B. henselae infection, both in immu-
nocompetent and immunocompromised patients
([207] (EBM D 3)). Currently, no controlled clin-
ical trial has demonstrated efficacy in immuno-
competent patients. Doxycycline (100 mg twice
daily) has good intraocular and CNS penetration.
For pediatric patients (8—12 years), erythromy-
cin is recommended. The duration of treatment
lasts 2—4 weeks in immunocompetent patients
and 4 months in immunocompromised patients.
Azithromycin, intramuscular gentamicin, cipro-
floxacin, and trimethoprim/sulfamethoxazole are
alternative antibiotics ([207] (EBM:4, D)). The
role of corticosteroids in atypical CSD is some-
what controversial.

Core Message

* B. henselae is a relatively common
cause of neuroretinitis in CSD and prob-
ably underdiagnosed.

e Mild to moderate forms of CSD run a
self-limited course with no need for
treatment. Patients with neuroretinitis,
encephalopathy with or without hemi-
plegia, and acute solid organ transplant
rejection have all been treated

successfully with a combination of
appropriate antibiotics and steroid
therapy.

» Patients with CSD have a good overall
visual prognosis.

* Good visual acuity at presentation was
associated with a favorable visual
outcome.

10.1.4.6 Rickettsial Diseases

Rickettsioses are worldwide distributed zoo-
noses due to obligate intracellular small gram-
negative bacteria. Most of them are transmitted
to humans by the bite of contaminated arthro-
pods, such as ticks especially during spring or
summer. Rickettsial agents are classified into
three major categories: the spotted fever group,
the typhus group, and the scrub typhus ([265]
(EBM:2++, B)).The spotted fever group includes
Mediterranean spotted fever (MSF), which is
prevalent in Mediterranean countries and Central
Asia; Rocky Mountain spotted fever, which is
mainly encountered in the United States; and
numerous other rickettsial agents.

Clinical Presentation

The initial clinical presentation includes high
fever, myalgia, and headaches with a “tache noir”
developing in the site of the bite. A maculopapu-
lar rash may be present at the time of presenta-
tion. Neurological signs ranging from small focal
deficits to major neuropsychiatric disturbances
have been reported.

Systemic Disease

The incubation period for rickettsial disease
varies between 2 and 21 days. The initial pre-
sentation typically includes high fever with
abrupt onset, headache, and myalgia. A macu-
lopapular skin rash usually appears 3-5 days
after the onset of fever. The skin rash, involv-
ing also the palms of the hands and the soles
of the feet, is a hallmark of rickettsial infection.
However, its absence should not rule out a pos-
sible rickettsial infection, especially during the
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first week of illness. A local skin lesion, termed
tache noire (black spot), at the inoculating site
may be seen in several rickettsial infections,
including Mediterranean spotted fever, which
is caused by Rickettsia conorii. Severe systemic
complications may occur including interstitial
pneumonitis, meningoencephalitic syndrome,
acute renal failure, and disseminated intravascu-
lar coagulation [265].

Ocular Disease

Ocular involvement is common in patients
with rickettsiosis, but since it is frequently
asymptomatic and self-limited, it may be easily
overlooked [265].

Bilateral or rarely unilateral non-necrotizing
retinitis, with or without associated mild vitritis,
is the most common ocular finding [265]. It typi-
cally presents in the form of white retinal lesions
infiltrating the inner retinal layers (Fig. 10.11),
located adjacent to retinal vessels, and varying in
number, size, and location. Small retinal lesions
in the posterior fundus may resemble cotton-
wool spots, and large retinal lesions are usually
associated with macular edema and exudative
retinal detachment, which are accurately detect-
able by OCT. FA usually shows early hypofluo-
rescence and late staining of large retinal lesions
(Fig. 10.12) and slight hypofluorescence or isoflu-
orescence of small retinal lesions [265]. Retinal
vascular lesions are a prominent feature of rick-

ettsial disease. They may include focal or diffuse
vascular sheathing, vascular leakage on fluores-
cein angiography (FA), retinal hemorrhages, and
retinal vascular occlusions, which mainly involve
small branch retinal arteries [133]. A subclinical
choroidal involvement only detectable by FA or
indocyanine green angiography (ICGA) is also
common [265].

Other reported ocular manifestations of rick-
ettsiosis include conjunctivitis, keratitis, non-
granulomatous anterior uveitis, panuveitis, optic
disk edema, optic disk staining, optic neuritis,
neuroretinitis, anterior ischemic optic neuropa-
thy, and endophthalmitis [265].

Fig.10.11 Red-free fundus photograph of a patient with
serologically proven rickettsial disease shows white reti-
nal lesions of variable size, adjacent to retinal vessels

Fig. 10.12 Fluorescein angiography shows early hypofluorescence (a) and late staining of retinal lesions associated
with focal retinal vascular leakage and optic disk hyperfluorescence (b)
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Ophthalmic involvement associated with rick-
ettsial diseases often has a self-limited course.
Areas of retinitis usually completely disap-
pear without causing scarring in 3-10 weeks.
Causes of persistent visual impairment include
residual retinal changes due to resolved retinitis,
macular edema, exudative retinal detachment,
branch retinal artery or vein occlusion, and optic
neuropathy [265].

Laboratory Diagnosis

Early diagnosis of rickettsial infection, primarily
based on clinical features and epidemiologic
data, is of utmost importance for early initiation
of antibiotic therapy. Confirmation of diagnosis
usually relies on positive indirect immunofluo-
rescent antibody test results. Positive serologic
criteria usually include either initial high anti-
body titer or a fourfold rise of the titer in the
convalescent serum. Case confirmation with
serology might take 2—3 weeks. Other laboratory
tests, such as serologic testing using Western blot
or detection of rickettsiae in the blood or tissue
using PCR, may be useful in selected cases [265].

Management

Early treatment is required for a better outcome.
Oral tetracyclines, particularly doxycycline
(100 mg, twice a day for 7-10 days), are effec-
tive in the treatment of systemic rickettsial dis-
ease [265]. Fluoroquinolones are also effective.
Macrolides, including clarithromycin, azithro-
mycin, and particularly josamycin, can be used
as alternative therapy in children and pregnant
women.

Specific ophthalmic therapy may be needed
in patients with ocular involvement. It includes
topical antibiotics for conjunctivitis and kera-
titis, topical corticosteroids and mydriatics for
anterior uveitis, and systemic steroids in asso-
ciation with antibiotics in cases of severe oph-
thalmic involvement such as extensive retinitis
threatening the macula or the optic disk, macu-
lar edema, exudative retinal detachment, severe
vitritis, optic neuropathy, and retinal vascular
occlusions [265]. Prevention of rickettsial dis-
ease includes personal protection against tick
bites in endemic areas and improvement of sani-
tary conditions.

Core Message

e Ocular involvement in rickettsiosis is
common but frequently asymptomatic.

e Retinitis is a typical finding associated
with vitritis and vascular lesions.

* In order to diagnose this disease, a high
index of suspicion is needed especially
when associated with the specific clini-
cal systemic symptoms and patients
living or returning from endemic areas.

e FA and ICGA are essential in sub-
clinical cases.

» Doxycycline is the mainstay of treatment.

10.1.5 Parasitic Uveitis

10.1.5.1 Ocular Toxoplasmosis

Definition

Ocular toxoplasmosis (OT) is considered as the
most frequent infectious posterior uveitis. It is
caused by the protozoan parasite Toxoplasma
gondii, which exists in multiple clonal sub-
populations, and in three stages, human sero-
prevalence of toxoplasmosis is high across the
globe, but with remarkable geographic varia-
tion. A potential correlation of parasite genotype
with disease is an area of current interest [160].
Ocular toxoplasmosis is more common in South
America, Central America, and the Caribbean
and parts of tropical Africa as compared to
Europe and Northern America. Ocular disease in
South America is more severe than in other con-
tinents due to the presence of extremely virulent
genotypes of the parasite [200].

Etiology

The mode of T. gondii infection as either congenital
or postnatally acquired is considered to be impor-
tant. Although congenital infection frequently
results in chronic recrudescent retinochoroiditis,
most cases of OT are acquired after birth [249].

Clinical Symptoms and Signs

Symptoms vary but usually consist of unilateral
floaters or blurred vision when the disease becomes
active. Inactive disease rarely causes visual symp-
toms unless scarring is near the central retina
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or macula. Acute OT appears as a well-defined
focus of retinal necrosis accompanied by a vitre-
ous inflammatory reaction. In addition, there may
be diffuse inflammation in the retina and choroid.
OT typically runs a clinical course of 2—4 months
of active intraocular inflammation followed by
more or less long disease-free intervals, which
may extend for several years. The reactivation of
OT shows satellite lesions close to an old atro-
phic scar (Fig. 10.13). In the area surrounding the
active retinitis, hemorrhage and vasculitis may be
observed. Anterior uveitis may also be present.
Atypical clinical findings may occur as well, such
as vascular occlusive events and Kyrieleis’s arteri-
tis [55]. Imaging can offer more information [97].
Bilateral involvement or atypical presentation can

Fig. 10.13 Fundus photography of a 27-year-old patient
presenting with recurrent paracentral retinochoroiditis
caused by T. gondii. Aqueous humor analysis: Goldmann-
Witmer coefficient >5

be observed in immune-compromised patients and
often in congenital OT (Fig. 10.14).

Differential Diagnosis

Necrotizing retinochoroiditis is considered as the
typical presentation of OT and considered char-
acteristic to such a degree that often further diag-
nostic workup is not needed. However, even when
it is the most frequent manifestation of OT, there
is considerable variation in the clinical features.
Therefore, other necrotizing retinopathies, such
as viral diseases, fungi, and other parasites, are
important differential diagnoses. In such patients,
analysis of intraocular antibody production and,
therefore, Goldmann-Witmer coefficient plays a
decisive role in the diagnosis of ocular toxoplas-
mosis, even more than PCR [48, 268] (Table 10.4).

Treatment

Despite the fact that OT continues to be a very

common and sight-threatening cause of infec-

tious posterior uveitis, treatment remains highly

controversial (Fig. 10.15). This is related to a

number of factors:

* In many patients, 7. gondii infection is a self-
limited (often asymptomatic) disease that has
been considered to need no treatment.

* The parasites are able to form cysts that are
impenetrable to medications and host
enzymes; therefore, they cannot be eliminated
from retinal tissue.

* The persistence of retinal cysts also results in
a very successful strategy for its survival and

Fig. 10.14 Fundus photography of a 21-year-old patient affected by bilateral congenital ocular toxoplasmosis. The
deep retinochoroidal lesion can be clearly seen
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Table 10.4 Differential
retinopathies

diagnosis of necrotizing

Differential diagnosis Clinical characteristics

Acute retina necrosis
syndrome (herpes
simplex virus, VZV
CMV)

Acute onset; unilateral rapidly
progressing necrotizing
retinitis; initial: in peripheral
retina; often anterior segment
involvement

Tuberculosis Symptoms depending on
localization; often multiple
choroidal infiltrates,
hemorrhagic lesions; often no

pulmonary involvement

Multifocal choroiditis Often asymptomatic; initial:
multiple, peripheral, (bilateral)
choroidal lesions; progression
with new lesions and increasing
vitreous involvement occurs

frequently

Often asymptomatic; multiple,
sharply bordered, small lesions
(“histo spots”); predominantly
midperipheral retina; no
vitreous involvement;
frequently: choroidal
neovascularization

POHS
(“histoplasmosis”)

PIC (punctate inner
choroidopathy)

Often acute onset of symptoms
(decreased vision, scotoma,
photopsia; predominant in
myopic females; small central
lesions (100-300 um); often:
choroidal neovascularization

Sarcoidosis Multiple granulomatous

changes in all ocular segments;
bilateral active retina lesions;
involvement of other organs
(lung, skin, liver)

effectively avoids immunosurveillance by the

host.

Despite the limited evidence of treatment effects,
an increasing number of experienced ophthalmolo-
gists will treat patients with active OT [114].

Common clinical indications include:

* Lesions within the vascular arcades threaten-
ing central vision

* Active lesions in close proximity to the optic
disk since substantial visual field defects may
result

» Large lesions >2 optic disk diameter which
are often associated with dense vitreous haze

e Immunosuppressed individuals because these
patients very likely develop fulminant retino-
choroiditis when left untreated

Several surveys of uveitis specialists indi-
cate that even experts differ in their therapeutic
approaches. Whereas some ophthalmologists will
only care for sight-threatening lesions, others will
treat all lesions independent on its location [28, 114,
255] (Fig. 10.16). Despite a lack of published evi-
dence for effectiveness of current therapies, most
ophthalmologists elect to treat patients with ocular
toxoplasmosis that reduces or threatens visual acu-
ity. Classic therapy consists of oral pyrimethamine
and sulfadiazine, plus systemic corticosteroid.
Substantial toxicity of this drug combination has
spurred interest in alternative antimicrobials, as
well as local forms of drug delivery ([217] [EBM C
3]). At this time, however, no therapeutic approach
is curative of ocular toxoplasmosis.

In a Cochrane review, Gilbert et al. identified
only three prospective, randomized, placebo-
controlled clinical trials. Interestingly, two of
these studies were conducted almost 40 years ago,
using either eight weeks of pyrimethamine/trisul-
fapyrimidine vs. placebo or 4 weeks of pyrimeth-
amine compared with placebo in acute OT [244]
[EBM: B, 2++] [38] [EBM: 1+, B]. The third
study determined the prophylactic effect of long-
term (20 months) trimethoprim/sulfamethoxazole
application vs. no treatment in patients with
chronic relapsing OT [234] [EBM: B, 2++]. There
was a lack of evidence in all three studies that anti-
biotics (short or long term) prevented vision loss.
Only one study observing individuals infected with
probably more aggressive South American strains
of T. gondii demonstrated that long-term antibiot-
ics (14 months) reduced the number of recurrences.

Because of toxicity and lack of effectivity, a
number of alternative agents have been applied
to OT patients. Clindamycin was a very prom-
ising substance when introduced in the 1980s
[248] because it appeared to concentrate in
ocular tissues and was considered to penetrate
tissue cyst walls [248]. However, subsequent
clinical experience showed no effect on disease
recurrence [147] [EBM: C, 2+]. Recent treat-
ment attempts focused on the use of clindamy-
cin delivery as intravitreal injection [21, 140,
148] [EBM C 2+]. In a prospective randomized
study comparing intravitreal clindamycin with 6
weeks of systemic clindamycin treatment, both
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Fig. 10.15 Histogram illustrating the preferred practice pattern derived from three surveys focusing on treatment of
acquired ocular toxoplasmosis (Adapted from Basu et al. [28])
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Fig. 10.16 Corresponding central scotoma of the patient of “Fig. 10.14” as findings in perimetry

appeared similarly effective [242] [EBM: B,
2++]. In a non-comparative, retrospective, mul-
ticentric interventional case series, 12 patients
with active OT involving the posterior pole that
were either intolerant to or contraindicated to
oral medication received intravitreal injections
of clindamycin (1.5 mg/0.1 ml) and dexameth-
asone (400 pg/0.1 ml) every 4 weeks (during
pregnancy). During follow-up (24 months), reso-

lution of OT was achieved in all cases and most
eyes (83 %) improved, whereas two eyes (20 %)
remained unchanged. No ocular or systemic
adverse events were reported and furthermore no
recurrences during 24 months of follow-up were
observed [148] [EBM: C, 2+]. In particular, dur-
ing pregnancy, sight-threatening lesions may be
treated with intraocular injections of clindamy-
cin and dexamethasone, combined with systemic
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Fig. 10.17 Color picture (a) showing CNV in congenital ocular toxoplasmosis. Early (b), mid (¢) and late (d) phases
of FA showing an inactive CNV near the edge of an old, peripapillary toxoplasmic scar

sulfadiazine ([166] [EBM D 3]). Taken together,
both studies demonstrated that IVI of clindamy-
cin/dexamethasone might be an alternative to
systemic treatment, offering a high drug avail-
ability and safer systemic adverse effect profile.

In addition, azithromycin [30] and atovaquone
[197] were introduced into clinical use, but have
not gained widespread acceptance (EBM: D, 3).
There appears also an increasing use of the trime-
thoprim/sulfamethoxazole combination, offering
a better option for compliance as does the stan-
dard combination of a dihydrofolate reductase
inhibitor and sulphonamide. Small-scale uncon-
trolled studies showed apparently accelerated
rates of resolution and improved acuities in
patients on the combination [185] (EBM: D, 3).
There remains, however, significant uncertainty
with regard to proper medication by experts in

the field. This is reflected by several surveys of
uveitis specialists in the United States, Germany,
and India, indicating that at least nine separate
drugs in even more combinations are currently
used in daily practice [28, 114, 255].

Management of Complications (CNV)

Several techniques have been proposed for CNV
secondary to ocular toxoplasmosis (Fig. 10.17):
PDT [EBM:C, 2+] [177], intravitreal anti-VEGF
therapy [EBM: C, 2+] [164], and COMBO ther-
apy [EBM: D, 3+] are the different therapeutic
options [214].

Perioperative Prophylaxis

Perioperative prophylactic anti-toxoplasmic ther-
apy may be warranted, in order to avoid reactiva-
tion of the disease [39] [EBM: C, 2+].
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Management of Congenital Ocular
Toxoplasmosis

Congenital OT is recognized as a major cause
of child morbidity and mortality. Vertical trans-
mission of toxoplasmosis occurs during primary
infection in pregnant women, and generally,
maternal disease goes unnoticed. Fetal infection
occurs at up to 65-70 % and results in significant
child morbidity with ocular lesions in up to 80 %
of children as the most frequent manifestation
[76, 169]. Therefore, prevention and treatment of
congenital toxoplasmosis remains an important
issue.

Worldwide remarkable differences exist
regarding effective screening and treatment strat-
egies. Reasons are related to the questionable
benefit of early diagnosis and intervention since
well-controlled studies are lacking and difficult to
perform [83, 93, 94]. However, in most European
centers, spiramycin remains the standard treat-
ment and is immediately applied after diagnosis
of maternal infection followed by pyrimethamine/
sulphonamide as soon as a fetal infection is con-
firmed [93] [EBM: D, 2+]. Contrary, other treat-
ment strategies rely initially on pyrimethamine/
sulphonamide that will be changed to spiramycin
if fetal diagnosis is negative [93] [EBM: C, 2+].
A meta-analysis investigating these different data
in 2007 concluded that only weak evidence exists
for an association between early treatment and
reduced risk of congenital toxoplasmosis [252]
[EBM: C, 2+]. However, it has been demonstrated
by several studies that early treatment with spira-
mycin resulted in a significantly reduced rate (95
vs. 80 %) of placenta infection [61]. This led to
a 50 % reduced incidence and lower severity of
disease at birth of infected infants as compared to
untreated individuals [135]. Recent observations
confirm that it seems likely that more prompt
diagnosis and treatment will result in better out-
comes of congenital toxoplasmosis. New central
chorioretinal lesions have been uncommon in
children with congenital toxoplasmosis who are
treated during their first year of life [201]. This
contrasts markedly with previous observations
for children left untreated or those treated for one
month only (>82 % retinal lesions).

The Role of Corticosteroids

As in many other ocular infections, the host
immune response may have detrimental effects.
Therefore, early intervention, e.g., by the use of
corticosteroids, is often beneficial to reduce tis-
sue damage. Interestingly, histopathologic spec-
imen of the eyes from immunocompromised
patients with OT showed no inflammatory
cells in the infected tissue. These observations
suggest that parasite proliferation, rather than
inflammation, is the major cause of tissue dam-
age in these individuals. Therefore, corticoste-
roid therapy is probably not necessary to control
OT in immune-compromised individuals. On
the contrary, it is commonly agreed upon that
corticosteroid therapy without concurrent use
of antimicrobial agents can lead to severe retina
destruction and large lesions. A recent Cochrane
review did not find supportive evidence for ste-
roid treatment in either immune-competent
or immune-compromised OT patients [120]
[EBM: B, 2+].

Alternative Treatment Options
Surgical Options

Since the effect of medical treatment is uncertain,
surgical options have been considered for OT.
Argon laser photocoagulation has been applied
with the intention to directly disrupt the organ-
ism or to reduce recurrence by surrounding old
OT lesions with laser spots [215, 243] [EBM:
D, 1+]. Unfortunately, even when the parasite
was confirmed to be heat sensitive, neither direct
destruction of the organisms nor reduced reac-
tivation of tissue cysts could be obtained. Laser
treatment has now been abandoned. Since active
intraocular inflammation always carries a risk of
complications, also any other intraocular surgery
is not advised.

Taken together, treatment practices in OT
are highly diverse. There is still no consensus
regarding the choice of antiparasitic agents for
treatment regimens. Despite this uncertainty,
uveitis specialists appear to be more likely to
treat patients with OT as compared to a decade
ago [114].
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Core Message

e Ocular toxoplasmosis remains the most
frequent infectious posterior uveitis in
many parts of the world. Although con-
genital infection frequently results in
retinochoroiditis, most ocular manifes-
tations are acquired after birth (through
nutrition).

* Atypical clinical findings can be
observed mainly in immunocompro-
mised individuals or elderly people.

* Although several treatment strategies
have been proposed up to date, no thera-
peutic approach is curative of ocular
toxoplasmosis.

* Steroids are frequently applied to
decrease intraocular inflammation but
need careful monitoring and concurrent
antimicrobial treatment.

10.1.5.2 Ocular Toxocariasis

Definition

Toxocara canis and Toxocara cati are nematodes,
which live and mature in the dog or cat intestines,
respectively.

Etiology

As a mature adult, the organism releases eggs
which are passed in the stool. Contact with
infected materials leads to human infection.

Clinical Symptoms and Signs
Toxocariasis is a rare infection and typically is
observed in children. Toxocara infection can
present fever; pulmonary symptoms such as a
dry, hacking cough or asthma-like attacks; sple-
nomegaly and hepatomegaly; skin lesions; neu-
rological symptoms such as convulsions; and
meningeal symptoms [129]. Ocular symptoms
comprehend decreased vision, pain, photopho-
bia, and floaters.

The most common eye manifestation is a
granuloma, either in the posterior pole or in the
periphery of the retina, with massive vitritis.

Differential Diagnosis

Differential diagnosis comprehends retinoblas-
toma, Coats’ disease, persistent fetal vasculature,
retinopathy of prematurity, familial exudative
vitreoretinopathy, idiopathic peripheral uveo-
retinitis, and toxoplasmosis. Retinoblastoma can
be ruled out on the basis of B-scan echography,
which typically finds calcifications, which are
extremely uncommon in ocular toxocariasis.
Non-inflamed eyes without cataract are also sug-
gestive of retinoblastoma.

Laboratory tests are used to diagnose the dis-
ease: eosinophilia, hyperglobulinemia [232], and
ELISA, even though a false-positive ELISA test
can occur [161].

Treatment

The association of systemic prednisone (40 mg/
day) and thiabendazole (2 g daily for 5 days) has
been proposed ([220], EBM: D, 3). Albendazole
(800 mg twice daily for adults or 400 mg twice
daily for children, for 10 days to 2 weeks) can
be considered as an alternative treatment option
([27], EBM: C, 2+).

Core Message

* Ocular toxocariasis should be differenti-
ated from several ocular diseases, par-
ticularly retinoblastoma.

e Although different antihelminthic
agents have been proposed, the role of
such agents still remains unclear.

10.2 Noninfectious Posterior
Uveitis

10.2.1 Multifocal Choroiditis (MFC)

MEFC is part of the primary inflammatory chorio-
capillaropathies characterized by minimal signs
of panuveitis mostly limited to cells in the poste-
rior vitreous. ICGA made it clear that MFC typi-
cally involves primarily the choriocapillaris ([60,
238] (EBM:1+, A)) that shows inflammatory
involvement even beyond the choriocapillaris in
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the choroidal stroma ([75] (EBM:3, D)). These
findings may suggest an explanation for the more
severe course and the propensity to develop cho-
roidal neovascularization (CNV).

10.2.1.1 Clinical Symptoms and Signs

The majority of patients have bilateral disease
that ranges from 66 to 79 % ([74, 213] (EBM:2+,
D)), albeit asymmetric with the involved fellow
eye. The most common symptoms are decreased
central vision, photopsias, and subjective scoto-
mas which are protracted in time. Signs of mild
anterior uveitis including nongranulomatous
keratic precipitates, cells, and flare can be seen
associated with mild vitreous cellular activity
when the disease is active. When keratic precipi-
tates are granulomatous sarcoidosis, syphilis and
tuberculosis have to be ruled out. Fundus exami-
nation reveals multiple round to oval, yellow-
gray lesions, ranging in number from several to
more than 100 scattered throughout the poste-
rior pole and midperiphery. A distinct propen-
sity for a peripapillary, nasal midperipheral, and
peripheral distribution has been observed [213].
The active lesions evolve into round, atrophic
chorioretinal scars with a punched-out appear-
ance and varying degrees of hyperpigmentation.
MEC shows a distinct peculiarity, that is, the high
proportion of choroidal neovascular membranes
complicating the disease, and typically, these
almost always type II neovascular membranes
seem to arise from atrophic scars or yellow nodu-
lar subretinal lesions frequently in association
with active inflammation. Peripapillary atrophy
similar to that seen in POHS is frequently seen on
follow-up examination. Cystoid macular edema
(CME) occurs in a range from 14 [74] to 41 %
as reported by Nussenblatt et al. ([182] (EBM:4,
D)). ICGA shows hypofluorescent areas during
all the phases of the examination which are more
numerous and involve a more extensive area than
those appreciated on FA or clinical examina-
tion during the active stage of the disease. While
during the active phase FA may show faint late
hyperfluorescence reflecting the hypofluorescent
lesion observed in ICGA, choroidal scars present
a hyperfluorescent edge with a hypofluorescent
center without leakage (Fig. 10.18). In a recent

paper from Vance SK et al. ([257] (EBM:2++,
B)) regarding the characteristic findings of MFC
in SD-OCT, the authors concluded that the acute
lesions of MFC include the presence of sub-RPE
material, choroidal hyper-reflectivity below the
lesions, and overlying vitreous cells in com-
parison to the findings of myopic degeneration.
Visual field testing can show small scotomas
corresponding to the chorioretinal scars. In the
active phases, scotomas are larger reflecting the
choriocapillaris non-perfusion. ERG suggests
that MFC is a diffuse process with the degree of
dysfunction relating to the severity and extent
of chorioretinal involvement. MFC is a chronic
disease that may persist for many years with
the majority of patients experiencing multiple
inflammatory recurrences in one or both eyes
and the pathology affects predominantly young,
healthy adults in their mid-30s with women pre-
dominantly affected [74, 213]. Inflammatory
reactivation may manifest with swelling of the
choroidal scars with surrounding subretinal fluid.

10.2.1.2 Differential Diagnosis

ICGA is useful in ruling out the infectious causes
such as West Nile virus choroiditis, Candida cho-
roiditis, bacterial emboli, etc. However, in some
instances, tuberculous choroiditis can also pres-
ent with the same ICGA patterns as MFC. MFC
exhibits anterior chamber and vitreous cells and a
female predilection in contradistinction to POHS.
MEWDS like MFC may present in young women
with acute blind spot enlargement and vitreous
inflammation; however, it is predominantly a uni-
lateral disease. Although it has been suggested
that SFU represents the terminal stage of MFC
because of the multifocal lesions and the recur-
rent inflammatory episodes, SFU is limited to the
posterior pole and eventuates in severe subreti-
nal scarring. PIC is mostly related to MFC, with
the high propensity in developing CNVM and its
tendency towards bilaterality, but by definition,
PIC is not associated with vitreous inflammation
and the lesions tend to be smaller as compared to
MEC. Other noninfectious entities to be consid-
ered in the differential diagnosis of MFC include
sarcoidosis, APMPPE, and intraocular large cell
lymphoma.
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Fig. 10.18 FA showing multiple spots of a MFC associated with a juxtafoveal CNV

10.2.1.3 Treatment

Management, as for other entities under this
group, is empirical. Although there are no con-
trolled studies, clinical experience is probably
sufficient to recommend corticosteroid therapy
in cases with active disease; this can usually be
diagnosed when patients complain of photopsia
and is further evidenced by ICGA. If cortico-
steroids are insufficient, immunosuppressive
agents may be added. The best follow-up
parameter is ICGA which can show resolu-
tion of hypofluorescent areas. If inflammatory

subretinal CNV is present, corticosteroids
(sub-Tenon injections if the reactivation is uni-
lateral or systemic if the reactivation is bilat-
eral) should be tried first with concomitant or
subsequent intravitreal anti-vascular endothelial
growth factor (VEGF) therapy ([111] (EBM:4,
D)). A recent paper published by Julian et al.
reported the long-term results of 15 eyes (7
eyes with MFC) treated with intravitreal beva-
cizumab (IVB) as the first local treatment for
CNV secondary to uveitis ([124] (EBM: 2++,
C©)). The intravitreal injections showed transient
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improvement in BCVA and CFT, in eyes under
controlled inflammation, but further injections
were needed in most cases with a mean number
of 4.25 injections in 16 months. The peculiarity
of this paper as compared to other works is the
concomitant use of IVB in nine patients under
systemic immunosuppression (corticosteroids
and steroid-sparing agents). Another paper by
Rouvas et al. ([219] (EBM:2+, C)) (three eyes)
showed that ranibizumab resulted as a promis-
ing drug in maintaining stability or improving
VA and OCT and FA findings in inflammatory
choroidal neovascularization.

Core Message

* MEFC is part of the primary inflamma-
tory choriocapillaropathies.

» It is characterized by recurrent episodes
of chorioretinal inflammation: photop-
sias, scotomata, and visual loss.

 Vitreous cells during the active stage.

* ICGA: active disease shows hypofluo-
rescent zones.

e Choroidal inflammatory neovascular-
ization is a frequent sequela.

* Therapy: the association of corticoste-
roids and immunosuppressive therapy
has shown to be useful in the light of
multiple recurrences, with associated
anti-VEGFs in cases of inflammatory
CNVM.

10.2.2 Punctate Inner Choroidopathy

Punctate inner choroidopathy (PIC) is a subset
of MFC (primary inflammatory choriocapil-
laropathy) characterized by a similar clini-
cal picture as far as symptoms, fundus signs,
and neovascular complications are concerned,
except that the lesions are smaller. PIC affects
predominantly young myopic women. Although
PIC in the majority of cases is a self-limited
disease with good visual prognosis, permanent
and severe visual loss can occur as a result
of the development of choroidal neovascular
membranes.

10.2.2.1 Clinical Symptoms and Signs

The predominant symptoms at presentation are
scotomatas, followed by blurred vision, floaters,
photophobia, and metamorphopsia, and these
visual disturbances are usually unilateral ([92]
(EBM:1+, B)). An analysis of refractive errors
in inflammatory choriocapillaropathies revealed
that PIC patients had the highest refractive
errors. There is lack of inflammatory reaction
in the anterior chamber and vitreous. Fundus
examination reveals multiple, small, gray or yel-
low, round lesions concentrated in the posterior
pole in a random or linear pattern that sometimes
can be associated with serous detachment of the
overlying neuroepithelium. They usually evolve
into atrophic scars, and after 2—-3 months, they
may resemble old punched-out lesions seen in
POHS. The scars involve the RPE and the cho-
riocapillaris sparing the rest of the choroid. The
fundus abnormalities are usually bilateral in
80 % ([46] (EBM:2+, D)) of cases. The most
harmful clinical sequela of PIC is the forma-
tion of CNVM, and it is estimated that 17—40 %
[46] of the eyes with PIC will develop it. The
most frequent visual field defect is enlarge-
ment of the blind spot. During the active phases,
ICGA shows hypofluorescent areas during all
the phases of the examination which gradually
resolve or remain hypofluorescent in case of
scarring. FA shows early hypofluorescence fol-
lowed by late hyperfluorescence and staining of
the lesions (Fig. 10.19). While most PIC CNVs
begin as multiple, yellow-green lesions, over
time a tendency towards coalescence is seen to
form larger CNVMs with bridging networks. FA
of these membranes shows early hyperfluores-
cence followed by late leakage.

10.2.2.2 Differential Diagnosis

PIC can be differentiated from POHS by the lack
of peripapillary atrophic changes and peripheral
retinal lesions. MEWDS lesions are also concen-
trated in the posterior pole as in PIC, but these
lesions have a less distinct border and do not have
an associated serous detachment. In contrast to
PIC lesions, APMPPE lesions are typically plac-
oid and often confluent. ICGA findings are useful
in excluding the infectious causes [164].
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Fig. 10.19 FA showing
multiple hyperfluorescent
macular spots typically
observed in PIC

10.2.2.3 Treatment

No treatment is advised for the majority of patients
with PIC where there is no evidence of CNV as
the visual prognosis is excellent. The only excep-
tion to this would be those patients with inflam-
matory lesions, but no CNV, very close to fixation
in whom medical treatment can be considered ([8]
(EBM:2++, B)). Like multifocal choroiditis, new
lesions respond to systemic or sub-Tenon corti-
costeroids, and additional immunosuppressive
therapy is not always necessary. Corticosteroids
are also thought to have a beneficial effect on the
neovascular membrane and are the first line of
treatment ([111] (EBM:4, D)). Corticosteroids
can limit the extent of RPE disturbance and of
scar formation following the insult of the acute
PIC lesions. The treatment of inflammatory CNV
is still a challenge, since no guidelines are avail-
able. Laser photocoagulation [184], periocular and
systemic steroids ([80] (EBM:2+, C)), PDT ([112]
(EBM:2+, D), [154] (EBM:2+, D)), immune sup-
pression ([70] (EBM:2+, D)), and surgical removal
([157] (EBM:2+, D)) have been employed for
management of inflammatory CNV in the pre-
anti-VEGF era. Steroid-sparing agents such as
cyclosporine A can be used for immune modula-
tion; mycophenolate mofetil offers a more favor-

able safety and efficacy profile and is a promising
drug for the long-term control of inflammatory
CNV ([176] (EBM:2++, B)). Recent papers ([219]
(EBM:2+, C), [14] (EBM:2++, C)) by Rouvas
et al. (five eyes with PIC) and Arevalo et al.( eight
eyes with PIC) showed that ranibizumab and beva-
cizumab, respectively, resulted as promising drugs
in maintaining stability or improving VA and OCT
and FA findings in inflammatory choroidal neo-
vascularization [164].

Core Message

* Punctate inner choroidopathy (PIC) is a
subset of MFC primary inflammatory
choriocapillaropathy,  predominantly
seen in healthy young myopic women.

* PIC is characterized by recurrent epi-
sodes of chorioretinal inflammation.

» The symptoms are scotomatas, followed
by blurred vision, floaters, photophobia,
and metamorphopsia.

e Multiple, small, gray or yellow, round
lesions concentrated in the posterior
pole, which are usually bilateral in 80 %
of cases.
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e ICGA: active disease shows hypofluo-
rescent zones.

* FA: scars show early hypofluorescence
followed by late hyperfluorescence.

e CNVM is estimated to occur in up to
40 % of eyes affected by PIC.

* Therapy: the association of corticoste-
roids and immunosuppressive therapy
has shown to be useful in the light of
multiple recurrences, with associated
anti-VEGFs in cases of inflammatory
choroidal neovascularization.

10.2.3 Serpiginous Choroiditis

10.2.3.1 Definition

Serpiginous choroiditis (SC) is a rare, chronic,
progressive, and recurrent bilateral inflamma-
tory disease involving the RPE, the choriocap-
illaris, and the choroid of unknown etiology [5,
19]. SC affects mainly healthy young to middle-
aged adults with a higher prevalence in men and
with no racial or familial predilection. Because
of the rarity and the variable course of the dis-
ease, the long-term management of patients
with SC remains a challenging issue in ocular
immunology.

10.2.3.2 Clinical Symptoms and Signs

Patients present typically with a painless unilat-
eral decrease in central vision, metamorphopsia,
or bilateral scotoma. Scotomata may be absolute
or relative depending on the inflammatory activ-
ity. Usually, the anterior segment and the anterior
vitreous do not present inflammation. The dis-
ease is characterized acutely by irregular, gray-
white, or creamy-yellow subretinal infiltrates
at the level of the choriocapillaris and the RPE.
The overlying retina is usually edematous and
an associated neurosensory retinal detachment
may occur. Around 80 % of cases with SC have
the classic peripapillary geographic pattern. The
peripapillary serpentine lesions in the fundus are
a characteristic feature of this type. Classically,
lesions develop first in the peripapillary area
and tend to spread centrifugally in a pseudo-

podial or serpentine fashion. Active lesions
resolve spontaneously with or without treatment
over 6-8 weeks leaving focal areas of atrophy.
Recurrences usually, but not always, occur at the
edges of previous atrophic scars, and they tend
to be multiple at variable intervals ranging from
months to years. Chronic cases are characterized
by chorioretinal atrophy; subretinal fibrosis and
extensive RPE clumping may be observed ([156]
(EBM:2++, B)).

About two-thirds of patients with SC have
scars in one or both eyes at the initial presenta-
tion 87 ([146] (EBM:2+, C)). Visual loss in one
or both eyes with final VA of less than 20/200 is
observed in up to 25 % of patients despite treat-
ment ([59] (EBM:2+, C)). When SC begins in the
macular area, it is termed “macular SC” [108].
Macular SC has a worse visual prognosis due to
early foveal involvement and the higher risk of
developing secondary choroidal neovasculariza-
tion (CNV). This condition may be underdiag-
nosed. Occasionally, the lesions may occur in
the periphery in an isolated or multifocal pattern
termed “ampiginous choroiditis” [156] or “relent-
less placoid chorioretinitis” ([123] (EBM:4, D)).
The evolution of APMPPE can mimic the clini-
cal course of SC, with the difference that the
multifocal nature of the lesions did not coincide
to the extension of the old lesions. A paper by
Gupta et al. reported that 20 out of 86 patients
with SC presented with initially APMPPE which
over time progressed to SC ([105] (EBM:1+, A)).
Compared to patients with typical peripapillary
SC, those with ampiginous choroiditis tend to
have less central foveal involvement. ICGA find-
ings are characterized by hypofluorescent areas
during all the phases of the angiography. FA find-
ings (Fig. 10.20) are the following: early serpigi-
nous hypofluorescence followed by late diffuse
staining and leakage at the edge of the retinal
lesions ([40] (EBM:1+, A)). Visual field shows
absolute scotomata associated with active lesions
and relative ones associated with the resolution of
the active lesions. ERG and EOG do not contrib-
ute to the evaluation of disease progression. The
most common complication associated with SC
is CNV, with a range from 13 to 35 % of patients
[34, 59]. Other ocular conditions that may be
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Fig. 10.20 Fluorescein angiography showing early hypofluorescence (a) and late hyperfluorescence with leakage at
the edge of the retinal lesions (b) in a patient with noninfectious SC

considered as complications associated with SC
are branch retinal vein occlusion (BRVO), peri-
phlebitis, pigment epithelial detachment (PED),
serous retinal detachment (SRD), cystoid macu-
lar edema (CME), optic disk neovascularization,
and subretinal fibrosis.

10.2.3.3 Differential Diagnosis

The disease that most likely resembles the acute
initial presentation of SC is APMPPE. The key
difference is the clinical course where APMPPE
lesions usually resolve spontaneously in two to
three weeks, leaving a mottled RPE without
significant choroidal involvement, and unlike
SC, secondary CNV in APMPPE is rare and
recurrence is uncommon. Patients with MFC
differ from those with SC in that the latter do
not show signs of vitreous inflammation and the
lesions in MFC are smaller. Outer retinal toxo-
plasmosis may also mimic SC, but lesions do
not coalesce and are virtually always unilateral.
Tuberculosis infection, like SC, may affect the
choroid and give rise to similar choroidal scars,
but patients with ocular tuberculosis frequently
present with vitritis, constitutional symptoms,
and a positive tuberculin skin test. The angio-
graphic features of choroidal ischemia and SC
are similar, and conditions that result in occlu-
sion of the posterior ciliary vessels, such as
hypertension and systemic vasculitis, should be
excluded. In older patients, metastatic tumors,
non-Hodgkin’s lymphoma, and choroidal

osteoma may mimic the appearance of the acute
unilateral lesion of SC.

10.2.3.4 Treatment

Untreated active lesions typically resolve over
months with a gradual extension of the primary
lesion characterized by a variable natural his-
tory. The frequent recurrences also increase the
risk of secondary CNV. Fundus photography
and angiography are necessary to document the
non-progression of SC in order to evaluate treat-
ment. The rapid control of the active lesions
during recurrences and prevention of further
recurrences seem to represent the mainstay of
a successful therapy. Based on the different eti-
ologies proposed, many different treatments
have been proposed such as antibiotics ([1, 156]
(EBM:2++, B)), antivirals [1, 59], and immuno-
suppressive therapy [146]. Systemic corticoste-
roids and retrobulbar steroidal injections were
effective in controlling the active lesions and
in shortening the duration of active disease, but
not in preventing recurrences [267]. Intravitreal
steroids will likely be effective in the treatment
of acute lesions, but probably will not prevent
recurrences if not administered on a continu-
ous basis. Treatment of SC with cyclosporine
A (CsA) as a monotherapy has produced mixed
results. Christmas et al. [59] reported successful
results in 4 out of 6 patients with SC treated with
immunosuppressive drugs such as CsA, myco-
phenolate mofetil, or azathioprine in a period
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ranging from 2 to 40 months, in terms of discon-
tinuation of therapy without recurrences. Triple-
agent therapy consisting of CsA, azathioprine,
and prednisolone was reported to show satisfying
results in terms of inflammation control ([1, 116]
(EBM:2+, C)). Because of the potentially serious
side effects, alkylating agents should be limited
to patients with sight-threatening lesions that are
unresponsive to conventional immunosuppres-
sives. Nowadays, better visual acuity results are
achievable through VEGF inhibitor injections
with or without PDT. This is proven by a few
publications with greater numbers of patients
because of the rarity of the diseases and several
case reports in the literature. In addition to CNV
treatment, the control of intraocular inflamma-
tion should never be forgotten because it forms
the leading CNV trigger ([273] (EBM:4, D)).
Recent reports from Julian et al. ([124] (EBM:
2++, C)) (one eye with SC and two eyes with
ampiginous choroiditis) and Arevalo et al. ([14]
(EBM:2++, C)) (six eyes with SC) showed that
intravitreal bevacizumab resulted as a promis-
ing drug in maintaining stability or improving
VA and OCT and FA findings in inflammatory
choroidal neovascularization. Based on the stud-
ies reported so far, the rapid control of any active
lesion with aggressive immunosuppression and
the maintenance on appropriate immunosup-
pression for at least 6 months to prevent eventual
recurrences can be considered the initial manage-
ment of patients with SC. Subsequent treatment
will depend on the severity of the disease.

Core Message

* SC is a rare, usually bilateral, chronic,
progressive, recurrent inflammation of
the choroid, RPE, and choriocapillaris.

e SC can present into the peripapillary,
macular, and ampiginous types.

* SC is characterized by multiple
recurrences.

* Immunosuppressive treatment seems to
be useful, but further clinical trials are
required in order to achieve a gold stan-
dard of treatment.

10.2.4 Multiple Evanescent White
Dot Syndrome (MEWDS) and
Acute Idiopathic Blind Spot
Enlargement (AIBSE)

10.2.4.1 Definition

MEWDS is a primary inflammatory choriocap-
illaritis of unknown etiology that results from
inflammation at the level of the choriocapillaris
causing areas of non-perfusion or hypoperfusion.
The ischemic areas produce white lesions deep in
the outer retina or at the level of the retinal pig-
ment epithelium (RPE). AIBSE is most probably
a variant of MEWDS ([72] (EBM:2+, C), [236]
(EBM:2+, C)).

10.2.4.2 Clinical Symptoms and Signs

The majority of patients with MEWDS are within
the younger age groups, and a definite female pre-
dominance is observed. In a large series, it was
noted that a preceding flu-like episode or upper
respiratory tract infection can occur in up to 50 %
of patients ([36] (EBM:2++, B)). An autoimmune
or immunologic mechanism is suspected after by
reports of MEWDS developing after hepatitis B
vaccination [20] or detection of HLA-B51 haplo-
type ([71] (EBM:2+, C)). Typically, patients with
MEWDS present with unilateral visual impair-
ment in the form of visual field defects including
blind spot enlargement and central, cecocentral,
and arcuate scotomas. Symptoms such as pho-
topsias and scotomas are associated with ERG
abnormalities in 80 % of cases and photorecep-
tor dysfunction. The lesions of MEWDS appear
as multiple, small, round, yellow to white spots
distributed over the posterior fundus especially at
the perifoveal (around the vascular arcades) and
peripapillary regions. Macular granularity is a
uniform and distinguishing feature of MEWDS
in the convalescent stage. Other common clinical
features include anterior chamber cells, vitreous
cells, an afferent papillary defect, and mild optic
disk swelling. The disease usually hits once, and
the evolution is spontaneously favorable with
restoration of visual function within 6—12 weeks.
Inflammation is usually moderate and limited to
the vitreous, but the optic disk can be involved.
Angiographic exams are essential in ascertaining
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the pathology. ICGA shows hypofluorescent dots
and peripapillary hypofluorescence in the acute
phases. FA is associated with early hypofluores-
cence and late hyperfluorescence (mild staining)
and optic disk hyperfluorescence.

AIBSE manifests with peripapillary scotoma
producing symptomatic enlargement of the blind
spot that can be identified through visual field test-
ing. ERG shows focal abnormalities around the
optic disk. ICGA shows peripapillary hypofluo-
rescence indicating choriocapillaris non-perfusion.
AIBSE can be associated with several primary
inflammatory choriocapillaropathies such as multi-
focal choroiditis and punctate inner choroidopathy.

10.2.4.3 Differential Diagnosis

The main differential diagnosis of MEWDS is
retrobulbar optic neuritis, and the best way to
ascertain the diagnosis is the performance of an
ICGA.

10.2.4.4 Treatment
The lesions of MEWDS resolve spontaneously
without treatment.

Core Message

*» MEDWS is the result of primary inflam-
matory involvement of the choriocapil-
laris that in up to 50 % of cases is
preceded by a viral flu-like syndrome.

* Usually unilateral and unique episode.

* The characteristics of the fundus are dis-
crete discolorations in the midperiphery
and granularity of the macula.

* Photoreceptors dysfunction.

e Visual field changes and blind spot
enlargement.

e ICGA hypofluorescent dots and peri-
papillary hypofluorescence resolving in
two months.

10.2.5 Birdshot Retinochoroiditis

10.2.5.1 Definition
Birdshot retinochoroiditis (BC) is a form of
posterior uveitis, characterized by multiple,

distinctive, hypopigmented choroidal lesions,
that is strongly associated with the human leuko-
cyte antigen (HLA)-A29 [153]. The term “bird-
shot retinochoroidopathy” was first used in 1980,
by Ryan and Maumenee [223], even though
very recently the term is turning into “birdshot
retinochoroiditis.”

10.2.5.2 Etiology

The etiology of BC remains still receding. BC
shows a strong association with the phenotype
HLA-A29, which is present in 80-98 % of the
white patients affected by this disease, compared
to 7 % of controls [17, 18, 153]. The sensitiv-
ity (96 %) and specificity (93 %) of HLA-A29
phenotype can have a determining role in con-
firming the diagnosis [79]. BC has been diag-
nosed in 0.6—1.5 % of patients with uveitis who
were referred to tertiary centers [168, 216]. BC
is slightly predominant in females, with a mean
age at onset of 53 years and with the majority of
patients being Caucasians [229].

10.2.5.3 Clinical Symptoms and Signs

BC does not seem to be associated with systemic
disorders, with the exception of a few studies
showing associations with hypertension [206],
hearing loss and cutaneous vitiligo [89], and loss
of brightness and luster of colors. Involvement is
always bilateral but can be asymmetric. The most
common presentation of patients affected by BC
is characterized by varying degrees of painless
visual loss, blurred visual acuity, floaters, para-
central scotomas, photopsias, and nyctalopia [89,
126]. Visual acuity does not seem to be a spe-
cific marker for the disease severity [180]. The
anterior segment usually remains quiet, but it can
reveal a mild iritis associated with granulomatous
keratic precipitates on the corneal endothelium in
approximately 25 % of cases [142, 186]. Fundus
examination reveals multiple, bilateral, ovoi-
dal, cream-colored birdshot lesions, distributed
throughout the post-equatorial retina. These spots
can be best visualized in the inferotemporal quad-
rant [153]. Biomicroscopic examination points
out that lesions are located at the level of the cho-
roid and retinal pigment epithelium (RPE). The
granulomatous nature of the inflammation in BC
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Fig. 10.21 Patient with Birdshot retinochoroiditis. Note
the hot disk with few hyperfluorescent spots at the FA (a);
a different clinical assessment can be done at the ICGA

has been verified histopathologically in a recent
autopsy case [91]. At the onset of disease, fundus
examination shows papillitis, periphlebitis, few
cream-colored lesions, and vitreous infiltration
which is usually present. Chronic cystoid macu-
lar edema (CME) is the most common compli-
cation of BC, occurring in up to 50 % of cases
[206, 262]. The late findings of BC consist in
epiretinal membranes [206], optic atrophy [49],
macular and peripapillary choroidal neovascular-
ization (CNV) in 6 % of cases [206], and RPE
atrophy. The fundus fluoroangiographic (FFA)
findings of the early and active phase show secto-
rial vasculitis mainly of the retinal veins, diffuse
vasculitis of the retinal capillaries, pseudo-delay
in arteriovenous circulation, optic disk hyper-
fluorescence, and CME, while the long-lasting
cases “old lesions” show window defects of atro-
phic areas with early hypofluorescence and late
hyperfluorescence and vessel attenuation [191].
The angiographic findings of indocyanine green
angiography (ICGA) in the early and non-treated
phase of the disease are numerous hypofluores-
cent dark dots corresponding to stromal granu-
lomas (Fig. 10.21), regularly distributed along
the posterior pole and midperiphery [190]. These
dots may remain hypofluorescent or become iso-
fluorescent in the late frames of ICGA; another
characteristic angiographic sign pointed out by
ICGA is the vasculitis of the larger choroidal
vessels. Ocular coherence tomography (OCT) is

(b), where the distribution of the choroidal granulomata is
better appreciated

a complementary examination to FFA. It evalu-
ates macular thickness in case of vascular leak-
age, the photoreceptors inner/outer segment
junction in cases of blurred VA, abnormal color,
etc. The fundus autofluorescence (FAF) exami-
nation reveals hypoautofluorescence due to RPE
atrophy, nonuniform correspondence between
hypoautofluorescent areas and birdshot lesions,
linear hypoautofluorescent streaks along retinal
blood vessels which correspond to the visible
changes at the level of the RPE, placoid hypo-
autofluorescent area at the macula which is cor-
related to a best corrected VA <20/50, macular
RPE atrophy which predicts a low central VA,
and non-correspondence of the RPE atrophic
areas to hypopigmented lesions suggesting an
independent affection of the RPE and choroid
[143]. Visual field testing is a routine follow-up
examination, and the occurrence or progression
of visual field changes is considered an indica-
tion to introduce therapy [68]. Visual filed loss
is much more indicative of the retinal dysfunc-
tion than VA alone. There are a variety of abnor-
malities despite normal best corrected VA such
as multiple foci of scotomas, arcuate defects, and
loss of the third highly reflective band on OCT
that is associated with retinal damage. The intro-
duction of immunomodulatory therapy (IMT)
can reverse the visual field loss related to retinal
dysfunction [253]. Full-field electroretinogram
(ERG) becomes abnormal as the disease pro-
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gresses, a fact that indicates relentless retinal
deterioration. ERG shows decrease of the rod a-
and b-wave amplitudes with an increase of their
implicit times [85]. The most sensitive and preva-
lent abnormality is a delay of the cone system-
derived 30 Hz flicker ERG [113].

10.2.5.4 Differential Diagnosis

The diagnosis of BC is mainly a clinical one,
based on a careful ophthalmic examination and
review of systems. The required diagnostic crite-
ria are bilateral disease, birdshot lesions >3 infe-
rior or nasal to optic nerve, low-grade anterior
chamber inflammation, and low-grade vitreous
inflammation. The supportive criteria are HLA-
A29 positivity, retinal vasculitis, and CME. The
exclusion criteria are posterior synechiae and
other infectious, neoplastic, inflammatory entity
[155]. Diagnosing birdshot retinochoroiditis is
most challenging at the onset of disease, particu-
larly if the typical birdshot lesions are subtle. The
presence of the following signs such as mutton-
fat keratic precipitates, hypopyon, or posterior
synechiae in the early phase of the disease, in the
majority of cases, is compatible with other patho-
logic entities such as Vogt-Koyanagi-Harada
(VKH) disease, sarcoidosis, syphilis, and tuber-
culosis. The presence of concurrent systemic
inflammatory disease suggests an alternative
diagnosis, such as posterior scleritis, sarcoidosis,
syphilis, tuberculosis, VKH disease, or intraocu-
lar lymphoma. The short and usually self-limited
course of both acute posterior multifocal placoid
pigment epitheliopathy (APMPPE) and multiple
evanescent white dot syndrome (MEWDS) will
distinguish these entities from the chronic and
protracted course of birdshot retinochoroiditis.
Pars planitis can almost always be distinguished
from birdshot retinochoroiditis either by the
presence of snowballs or snowbanking or by the
absence of birdshot lesions in later phases of the
disease. Sarcoidosis is the disease that is most
difficult to distinguish from birdshot retinocho-
roiditis, because it shares a chronic course, and
fundus lesions can occur in patients with sar-
coidosis that mimics birdshot lesions [211, 264].
Patients with documented sarcoidosis who are
HLA-A29-positive have been reported.

10.2.5.5 Treatment

The mainstay of treatment has been the employ-
ment of systemic and periocular corticosteroids
(CS). CS are very important in the short-term
management of vitritis and CME, but they show
an inconsistent and transient efficacy in the long-
term management because of the high mainte-
nance dose of >15 mg/day to prevent CME and
the severe adverse effects [85]. The use of
regional CS is mainly adjunctive, employed in
the inflammatory relapses in patients with sys-
temic therapy or in asymmetrical disease. The
early introduction of IMT shows an inherent anti-
inflammatory effect and also a steroid-sparing
effect of 10 mg/day of CS. The main treatment
outcomes should include the reduction of inflam-
mation and recurrences, preservation or reversal
of a possible visual field loss, reduction of the
risk of CME, and induction of long-term remis-
sion. The therapeutic modalities utilized in the
treatment of BC include antimetabolites such as
methotrexate (MTX), azathioprine, and myco-
phenolate mophetil (MMF); T-cell transduction
inhibitors such as cyclosporine A (CSA), tacroli-
mus, and combination of MTX and MMF; bio-
logics such as adalimumab, infliximab, and
daclizumab; fluocinolone acetonide implant;
emerging therapies such as voclosporin, anti-
interleukin-17 monoclonal, and interferon o-2a;
and intravenous immunoglobulins (IVIG). The
indications for initiating therapy are symptomatic
patients with photopsias, floaters and nyctalopia,
vitritis, retinal vasculitis, CME, and peripheral
retinal dysfunction revealed by visual field exam-
ination and ERG. A randomized, double-masked
study comparing CSA to prednisolone in the
treatment of endogenous uveitis by Nussenblatt
RB et al. reported the efficacy of CSA in the
treatment of two patients affected by BC at a dose
of 10 mg/kg/day [179]. These findings were sup-
ported by Le Hoang et al., who treated 21 patients
(42 eyes) affected by BC. There was a marked
reduction of vitritis, improved visual acuity in
54.8 % of eyes, stabilization of VA in 26.2 % of
eyes, and marked reduction of retinal vasculitis at
the dose of 10 mg/kg/day of CSA [151]. This
dose of CSA is now known to be associated with
a high rate of nephrotoxic and hypertensive
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effects. Vitale et al. reported favorable outcomes
in 19 patients (19 eyes) treated with CSA at a
dosage of 2.5-5.0 mg/kg/day alone in 8 patients
or in combination with AZA 1.5-2.0 mg/kg/day
in 5 patients. The remaining patients were on sys-
temic/periocular CS. Vitritis was controlled in
88.5 % of the cases; VA improved or stabilized in
83.8 % of the cases; there was a reduction of
recurrences; and no nephrotoxic effects were
observed [262]. Kiss et al. reported on a long-
term follow-up of 81.2 months, in 28 patients
affected by BC. All patients were treated with
CS-sparing systemic IMT at some point during
their follow-up: 92.9 % were treated with CSA,
67.9 % with MMF, 17.9 % with AZA, 10.7 %
with oral MTX, and 7.1 % with daclizumab. VA
remained stable or improved in 78.6 % OD,
89.3 % OS. The 30-Hz flicker implicit time was
prolonged in 58.3 % of initial ERGs and in
62.5 % of final ERGs. The bright scotopic ampli-
tude was abnormal in 45.5 % of initial and final
ERGs [141]. Rothova et al. reported on the effi-
cacy of low-dose MTX in 76 patients affected by
BC, 46 of whom were followed for > 5 years.
The mean visual acuity underwent a statistically
significant increase over time in the MTX-treated
patients, remained unchanged in patients on sys-
temic CS, and decreased in the patients without
systemic treatment [218]. In a retrospective
cohort study by Cervantes-Castaneda RA et al.,
there were 40 reported patients (80 eyes) affected
by BC and treated with a combination therapy of
CSA/MMF in a median time of 25.6 months with
a median total patient follow-up of 52.6 months.
At the 12-month point, a statistically significant
reduction of vitritis and CME was achieved.
Inflammatory control off systemic CS in 92.5 %
of cases, long-term remission followed by
absence of relapses in 64.9 % of cases, no reduc-
tion under 30 Hz of the amplitude/implicit times
OD/OS, at least one relapse requiring change of
IMT in 35.1 % of the cases, and a mean LogMAR
VA not statistically different in both eyes were
also reported [51]. In a report by Sorbin et al.,
there is satisfactory evidence of daclizumab
employment in eight patients affected by BC and
refractory to conventional IMT. The dose of
daclizumab used was 1 mg/kg IV every 2 weeks
with a mean follow-up of 25.6 months. Seven

patients had either stabilization or improvement
in visual acuity of both eyes and complete resolu-
tion of vitreous inflammation. Six patients had
resolution of vasculitis on fluorescein angiogra-
phy. The ERG 30-Hz implicit times and the
bright scotopic amplitudes worsened in some
patients despite abolition of clinically evident
inflammation. Four patients were able to discon-
tinue all other IMT and remain inflammation-free
while receiving only daclizumab treatment. Two
patients developed adverse effects that led to
daclizumab treatment discontinuation [241],
while Yeh et al. bring another modality of high
doses of daclizumab in two patients with BC.
They used 8 mg/kg at day O and 4 mg/kg at day
14. These treatment modality resulted in a mean
visual acuity (10 eyes in 5 patients) that was 69.2
ETDRS letters and following treatment was 78.2
letters (p<0.12). Anterior chamber cell, vitreous
cell, and vitreous haze also improved in the
majority of eyes. Adverse events were generally
mild except for one episode of left-lower lobe
pneumonia requiring hospitalization and treat-
ment [283]. In a recent paper by Artornsombudh
et al., there are reports on infliximab treatment of
22 patients with BC refractory to conventional
IMT. The mean duration of the disease prior to
infliximab was 58.62 months and the mean dura-
tion of infliximab therapy 13.55 months. All
patients received 4—5 mg/kg infliximab at 4- to
8-week intervals. The main outcome measures
were abolition of all evidence of active inflamma-
tion, visual acuity (VA), and presence of CME at
6 months and 1 year. Control of inflammation
was achieved in 81.8 % at 6 months and in 88.9 %
at the l-year follow-up. The rate of CME
decreased from 22.7 % at baseline to 13.9 % at 6
months and 6.7 % at 1 year after receiving the
drug. Initial VA of 20/40 or better was found in
34 eyes (84.1 %). At 6 months and 1 year, 91.7
and 94.4 % of eyes, respectively, had VA of 20/40
or better. Three patients had active inflammation
during therapy. Six patients developed adverse
events requiring drug discontinuation [15]. Le
Hoang et al. reported in a clinical study the toler-
ance and efficiency of IVIG treatment in 18
patients (36 eyes) with active BC with a mean
follow-up of 39 months. IVIG was given as sole
treatment at 1.6 g/kg every four weeks for six
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months, followed by injections of 1.2-1.6 g/kg at
6- to 8-week intervals. The results showed that
the final VA of the 26 eyes with an initial VA of <
or =20/30 was increased by two or more lines in
14 eyes (53.8 %) and decreased in two (7.7 %).
When present, macular edema was improved in
17/23 eyes on fluorescein angiography and the
visual field improved in 20/26 eyes. Benign side
effects were observed in 12 patients: moderate
transient arterial hypertension (7), headache (6),
eczematous lesions (6), and hyperthermia (4)
[152]. In a retrospective, multicenter, interven-
tional case study, Rush et al., report on the out-
comes in 22 patients (36 eyes) affected by BC
and HLA-A29 positive following intravitreal
implantation of a fluocinolone acetonide-
containing drug delivery device. Nineteen of 22
patients (32 eyes) completed 12 months of fol-
low-up with improvement in median visual acu-
ity (p=0.015). Eyes with zero vitreous haze
increased from 7 of 27 scored eyes (26 %) at
baseline to 30 of 30 eyes (100 %) by 12 months
(p<0.001). CME decreased from 13 of 36 eyes
(36 %) at baseline to 2 of 32 eyes (6 %) at 12
months (p=0.006). Prior to implantation, 18 of
22 patients (82 %) received immunosuppressive
therapy vs. 1 of 19 (5 %) by 12 months (p <0.001).
Nineteen of twenty-two patients (32 eyes) com-
pleted 12 months of follow-up with improvement
in median visual acuity (p=0.015). Nineteen
patients underwent cataract surgery, and all of the
22 patients had ocular hypertension, while 33 %
of the cases required glaucoma surgery or
pressure-lowering therapy [222].

Core Message

e BC is a chronic progressive, sight-
threatening disease.

» Early and aggressive IMT limits ocular
structural damage, preserves global
visual function, and establishes long-
term remission.

e The treatment threshold is suggested by
the markers of progressive disease such
as the clinical indices of intraocular
inflammation, visual field evaluation,
ERG, and the various imaging
modalities (Table 10.5).

Table 10.5 Treatment birdshot

chorioretinopathy

protocol  for

Treatment protocol
A. Initial treatment with prednisone 1 mg/kg day
1. Up to 60 mg daily for 3—4 weeks

2. Taper CS off if possible, and if this seems not
possible, try to achieve a maintenance dose of
<10 mg/day

B. Initial treatment with antimetabolite

1. CellCept 1 g bid; maximum 1.5 g bid when there
is evidence of failing prednisone tapering

2. MTX 15 mg/weekly with 1 mg folic acid daily;
maximum 25 mg/weekly when there is evidence
of failing prednisone tapering

3. Consider initial combined therapy consisting of
CSA/MMF

C. Adjunctive periocular/intravitreal CS for CME

D. Add CSA (2.5-5.0 mg/kg/day) or tacrolimus
(0.10-0.15 mg/kg/day) to the therapy with
antimetabolites when there is evidence of significant
inflammatory recurrence/failure prednisone tapering

E. Advance to TNF-a inhibitor (infliximab,
adalimumab) when there is evidence of failing
combined IMT, with significant inflammatory
recurrence/failure prednisone tapering. Discontinue
CSA/tacrolimus

F. Consider fluocinolone acetonide implant when there
is evidence of systemic CS/IMT failure or
intolerance

10.2.6 Acute Posterior Multifocal
Placoid Pigment
Epitheliopathy (APMPPE)

10.2.6.1 Definition

APMPPE is a primary inflammatory choriocapil-
laropathy characterized by sudden loss of vision
caused by the sudden appearance of deep mul-
tiple yellow-white, flat inflammatory lesions.

10.2.6.2 Clinical Symptoms and Signs

APMPPE has a predilection for young adults
with peak occurrence between the ages of 20
and 40 years and a range of 8-66 years [224]
and both sexes are equally affected. APMPPE
is most commonly bilateral and involvement
may however be asymmetric and sequential in
time. Patients present with sudden complaints
of visual disturbance, photopsias, and scotomas
without external evidence of ocular inflamma-
tion. During the active phase, fundus examina-
tion discloses multiple round, circumscribed, flat,
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yellow-white, subretinal lesions involving the
RPE. The lesions may be multiple and confluent,
forming large patches, and are localized mainly
at the post-equatorial area. After several days
to weeks, in the convalescent phase, the lesions
begin to disappear leaving behind scattered areas
of chorioretinal scars and mottling of the pigment
epithelium in the zones of maximal involvement.
Visual loss varies from minimal to severe and
depends on the location of lesions. Visual field
testing identifies the scotomas that are localized
to the areas of fundus involvement. Other ocu-
lar findings include minimal anterior segment
inflammation and cells in the vitreous and serous
retinal detachment that can be seen in severe
and hyperacute cases. Most of the patients with
APMPPE have a history of a preceding flu-like
syndrome before the onset of ocular symptoms:
([16, 60] (EBM: 2++, C)) and even preceding
infectious episodes such as mumps and strep-
tococcal group A infection ([37] (EBM:3, D),
[158] (EBM:3, D)). Most commonly, the disease
has occurred once, but in rare instances, it may
recur. ICGA shows geographic hypofluorescent
areas during all the course of the exam, while FA
shows early hypofluorescence followed by late
hyperfluorescence that has a geographic aspect.
Electroretinography shows moderate and tran-
sient abnormalities in APMPPE ([195] (EBM:4,
D)). In general, the visual prognosis in patients
with APMPPE is good, and the time between the
onset of visual loss and improvement may take as
long as 6 months.

10.2.6.3 Differential Diagnosis

The most important disease to exclude is the early
stage of serpiginous choroiditis which can mimic
APMPPE in the beginning. In the case of strong
suspects of serpiginous choroiditis, the tubercu-
lar etiology must be ruled out. Vogt-Koyanagi-
Harada is another pathology to be excluded in
the hyperacute forms of APMPPE, and ICGA is
essential.

10.2.6.4 Treatment

Corticosteroids and/or immunosuppressive ther-
apy has not been proved to be useful in APMPPE.
If the tubercular etiology has been ruled out, a

systemic corticosteroid therapy can be consid-
ered in patients with macular involvement given
the vasculitic component in APMPPE ([198]
(EBM:4, D)).

Core Message

e Primary inflammatory choriocapilla-
ropathy.

e APMPPE wusually has self-limiting
course and is characterized by bilateral
discolorations at the posterior pole.

e The main symptoms are visual loss, sco-
tomas, and photopsias.

e FA: early hypofluorescence
hyperfluorescence.

* ICGA: hypofluorescent areas.

* ERG shows no abnormalities.

* Most patients do not require therapy, but
in cases of macular involvement, sys-
temic steroid therapy can be considered
because of the inflammatory etiology.

late

10.2.7 Vogt-Koyanagi-Harada (VKH)
Disease

10.2.7.1 Definition

VKH disease is a severe granulomatous bilateral
panuveitis and multisystem disorder affecting the
eyes, auditory system, meninges, and skin [173,
239].

10.2.7.2 Etiology

Although the exact etiology of VKH remains
unknown, the underlying immunopathologi-
cal mechanism in VKH disease is believed to
involve a T-cell-mediated autoimmune reaction
against a melanocyte-related antigen, which is
a member of the tyrosinase family of proteins
[281]. VKH has been linked to human leuko-
cyte antigen DR4 (HLA-DR4) and HLA-Dw53
[66], with the strongest associated risk for HLA-
DRB1*0405 haplotype [233]. In the United
States, Nussenblatt et al. reported that 44 % of
the patients in their series were blacks [181].
VKH is a common cause of endogenous uve-
itis in Japan, with at least 8 % of the total cases
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[247]. Most patients develop VKH in the second
to fifth decades of life, showing a slight female
predominance [173, 247].

10.2.7.3 Clinical Symptoms and Signs

The clinical course of VKH has been divided into
four clinical stages [247]. The prodromal stage
which mimics a systemic viral infection whose
symptoms include fever, headache, nausea, ver-
tigo, orbital pain, meningismus, and tinnitus
that represents a typical clinical symptom. The
symptoms of prodromal stage normally last for
a few days and are followed by the acute uve-
itis phase that lasts for several weeks. Patients in
this stage present with acute blurring of vision
and bilateral uveitis in both eyes in up to 70 %
of patients [247], while the remaining 30 % may
show a delay of 1-3 days regarding the involve-
ment of the second eye. The early findings of the
posterior segment consist in thickening of the
posterior choroid, manifested as an elevation of
the peripapillary retinochoroidal complex, and
swelling of the optic nerve head [98]. Subsequent
retinal pigment epithelium (RPE) breakdown
causes multifocal exudative non-rhegmatoge-
nous retinal detachment which can give rise to
frank bullous exudative retinal detachment. The
swelling of the optic nerve head is a marker of
severe inflammation and is noted in 87 % of the
patients with evolving disease [183]. The uveitis
in the anterior segment initially may manifest as
a nongranulomatous nature, which transforms
into granulomatous at the later stages, causing
mutton-fat keratic precipitates (KP) and iris nod-
ules. In the early stages, the anterior chamber
may be shallow [138] because of ciliary edema,
serous detachment of the ciliary body [96], and
forward displacement of the lens-iris diaphragm.
These findings may cause a rise of the intraocular
pressure (IOP) and acute angle closure glaucoma
[139]. Harada’s disease represents the condition
in which posterior uveitis, serous retinal detach-
ment, and cerebrospinal fluid (CSF) pleocyto-
sis are the only manifestations of VKH disease,
while the Vogt-Koyanagi disease represents the
form associated with bilateral iridocyclitis, vit-
iligo, poliosis, and auditory problems. The con-
valescent stage that follows may last for several

months and is associated with depigmentation of
the skin and uveal tract. Sugiura’s sign is a typical
finding of early perilimbal depigmentation highly
occurring in Japanese patients [84, 183]. The
sunset glow fundus or depigmentation of the cho-
roid typically occurs 2-3 months after the uveitic
phase [98]. Dalen-Fuchs-like nodules, similar
to those described in sympathetic ophthalmia,
are frequently found in the midperiphery. The
chronic recurrent phase, which abruptly inter-
rupts the convalescent stage, is characterized by
smoldering panuveitis with exacerbations of, typ-
ically, acute episodes of granulomatous anterior
uveitis that are often resistant to systemic steroid
therapy. Iris nodules are a characteristic finding
of these recurrent episodes of disease. Being
that VKH is a systemic disease, the presence of
extraocular manifestations has an important role
regarding the diagnosis. In the integumentary
system, poliosis and vitiligo usually occur dur-
ing the convalescent stage. Headache is the most
common neurological complaint [30]. CSF pleo-
cytosis has been found in 80 % of VKH patients
[247]. Hearing loss usually involves the high fre-
quencies, but all the frequencies can be affected
in the early stage [117]. In the acute stage of the
VKH, fundus fluorescein angiography (FFA)
shows multiple punctate hyperfluorescent dots
at the RPE level, which gradually enlarge and
pool in the subretinal fluid underlying areas of
exudative retinal detachment [90]. Optic nerve
leakage is usually seen. In the chronic stage, FFA
shows multiple window defects of the RPE or
blocked fluorescence corresponding to damage
of RPE. In some eyes, choroidal neovasculariza-
tion (CNV) and subretinal fibrosis can occur as
late complications [279]. The indocyanine green
angiography (ICGA) findings in the acute phase
are represented by filling delay of larger choroi-
dal artery, fewer choroidal vessels in the poste-
rior and peripheral fundus, patchy filling delay of
choriocapillaris, ICG dye leakage, and multiple
hypofluorescent spots, while in the convalescent
phase, ICGA shows improvement of all the signs
mentioned superiorly. The main ICGA signs for
the evaluation of the inflammation and follow-
up are hypofluorescent dark dots (Fig. 10.22),
early hyperfluorescent choroidal vessels, fuzzy
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Fig. 10.22 FA of a patient with VKH disease. Note the
widespread hypofluorescent spots at the early phase (a),
followed by the hyperfluorescent spots at the late phase

choroidal stromal vessels, and ICGA optic disk
hyperfluorescence [40, 41]. Recently, optical
coherence tomography (OCT) has shown its
importance in evaluating and monitoring serous
retinal detachment during the acute and chronic
phases of VKH disease [167, 193]. OCT can dis-
cover small serous detachments, otherwise not
detectable by slit-lamp biomicroscopy [193].
Ultrasonography (USG) has shown its utility
as a diagnostic tool in the presence of obscured
fundus view or in atypical presentations of VKH
[81]. Regarding the diagnosis of VKH disease,
new criteria, taking into account the multisystem
nature of Vogt-Koyanagi-Harada disease, with
allowance for the different ocular findings pres-
ent in the early and late stages of the disease, were
formulated and agreed at the First International
Workshop on VKH Disease on October 19-21,
1999, at the University of California, Los
Angeles, Conference Center [210].

(b). Early (c¢) and late (d) phases of ICGA show a more
extended involvement compromising the retina

10.2.7.4 Differential Diagnosis

The differential diagnosis of VKH disease
includes other causes that manifest with gran-
ulomatous inflammation, exudative retinal
detachment, and white dot syndromes such as
sympathetic ophthalmia, Lyme disease with ocu-
lar involvement, multiple evanescent white dot
syndrome (MEWDS), posterior scleritis, acute
posterior multifocal placoid pigment epitheliopa-
thy (APMPPE), and uveal effusion syndrome.

10.2.7.5 Treatment

The typical treatment for VKH disease is high-
dose corticosteroids (CS) in the range of 1-2 mg/
kg/day followed by a slow tapering of the drug
for at least 3-6 months in order to prevent fur-
ther recurrence. Sasamoto et al. evaluated the
significance of corticosteroid therapy on 47 new
patients with VKH disease in a follow-up period
of 6 months. Eighteen patients received systemic
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CS as pulse therapy, 20 patients received high-
dose CS starting with prednisolone 200 mg, 2
patients received conventional-dose CS, and 7
patients received no systemic CS therapy. After
6 months, anterior chamber inflammation was
significantly less in patients with pulse and high-
dose CS therapy than in those without systemic
corticosteroid therapy, final visual acuity was sig-
nificantly better in patients with pulse and high-
dose CS than in those without them, while there
was no significant difference between patients
with pulse therapy and those with high-dose CS
therapy [228]. In a paper of Rubsamen et al., we
can find a review of 26 patients (44 eyes) affected
by VKH disease treated with systemic CS, for a
median period of 6 months, that was prolonged
(48 months) in patients who developed chronic
uveitis. The disease recurred in nine (43 %) of
21 patients in the first 3 months, usually in asso-
ciation with a rapid tapering of steroid dosage,
and a final visual acuity of better than 20/30 in
29 (66 %) of 44 eyes and of worse than 20/400
in only 3 (7 %) of 44 eyes [221]. Yamanaka et al.
evaluated through OCT the rapid effects of pulse
CS therapy on the serous retinal detachment
found at the acute phase of VKH disease on nine
Japanese patients. OCT images showed a marked
decrease in the retinal detachment immediately
after the first intravenous injection of CS and
subsequent resolution [282]. A multicenter study
has shown an equal efficacy between the intra-
venous pulse steroid therapy and oral therapy
with CS in improving the visual outcome [212].
Jaffe et al. investigated the safety and efficacy
of a fluocinolone acetonide intravitreal implant
in the treatment of 32 patients with a history of
recurrent noninfectious posterior uveitis. None of
these eyes experienced a recurrence for the first
2 years after implantation. There was a reduction
in systemic and local therapy used in the device-
implanted eyes. Inflammation was effectively
controlled over the follow-up period. The pos-
terior sub-Tenon capsule injection rate signifi-
cantly decreased from a mean of 2.2 injections
per eye per year to 0.07 injections per eye per
year. Mean baseline visual acuity for the device-
implanted eyes improved significantly from +1.1
logarithm of the minimum angle of resolution

(logMAR) units to +0.81 logMAR units (20/125)
at 30 months. The most common adverse event
was intraocular pressure (IOP) rise [119]. In a
case report by Perente et al., sub-Tenon triam-
cinolone acetonide injection is recommended in
addition to systemic CS and cyclosporine (CSA)
treatments if systemic medications fail to stop the
progression of the VKH disease activity [199].
Despite proper treatment with CS, several stud-
ies reported the development of chronic recurrent
granulomatous inflammation and sunset glow
fundus with peripapillary atrophy and depig-
mented small atrophic lesions at the level of RPE
[3, 7, 194]. In the article of Paredes et al., the
main focus was on the use of immunomodula-
tory therapy (IMT) in a group of patients with
VKH disease and to compare the outcomes with
those of another group of patients with VKH
who were treated for prolonged periods with
CS. Their results suggest that IMT as first-line
therapy for VKH is associated with a superior
visual outcome when compared to CS as mono-
therapy or with delayed addition of IMT [194].
Recently, several studies suggested that the use
of nonsteroid immunomodulatory therapy with
CSA, azathioprine (AZA), methotrexate (MTX),
and mycophenolate mofetil (MMF) as first-line
therapy in addition to corticosteroids is associ-
ated with good clinical results. In a retrospective
chart review by Sachdev et al., the clinical pro-
file, management with AZA in association with
CS, and outcome in seven patients with posterior
segment recurrence in Vogt-Koyanagi-Harada
(VKH) disease were reported. All the recurrent
episodes of VKH were bilateral and were char-
acterized by vitritis (8 eyes), papillitis (14 eyes),
multiple yellow-white oval subretinal lesions6
eyes), and exudative retinal detachment (10
eyes). The first episodes of recurrence were man-
aged with oral CS (1.0-1.5 mg/day) and AZA
(2.0-2.5 mg/day). Three patients experienced a
second episode of posterior segment recurrence,
which also responded to the CS-AZA combina-
tion [225]. In a recent retrospective analysis of
87 patients, of whom 53 have initial-onset acute
VKH disease and 34 have chronic recurrent
VKH disease, Abu El-Asrar et al. recommend the
use of CSA and MMF as first-line therapy. The



206

P. Neri et al.

results pointed out that this treatment modality
significantly reduced the development of com-
plications in the whole study group and in the
initial-onset acute group, while the visual out-
comes improved in the whole study group and in
the chronic recurrent group [2]. A recent paper by
Cuchacovich et al. reported a prospective com-
parison between 2 immunosuppressive regimens
in patients with active VKH disease in spite of
systemic glucocorticoid treatment, in 44 patients.
Twenty-one patients developed chronic intra-
ocular inflammation in spite of glucocorticoid
treatment and were randomized to receive either
prednisone and AZA (n=12) or prednisone and
CSA (n=9). The results suggested that both regi-
mens showed a good clinical efficacy, but CSA
seemed to be a better glucocorticoid-sparing
agent than AZA [63]. Another prospective study
by Abu El-Asrar et al. deals with the effectiveness
of MMF as first-line therapy combined with sys-
temic CS in 19 patients with acute uveitis related
to VKH disease, with mean follow-up period of
27.0+11.1 months. The results showed a statisti-
cally significant reduction of recurrent inflamma-
tion (p=0.0383) in the CS + MMF group (3 %) as
compared to CS group (18 %). Development of
all complications was significantly higher in the
CS group (43 %) compared with the CS+MMF
group (8 %) (p<0.001). None of the eyes in the
CS+MMF group developed sunset glow fundus
[3]. A case report by Dolz-Marco et al. reports
the employment of rituximab in a patient with
chronic recurrent VKH, refractory to conven-
tional IMT treatment [73]. Wu et al. reported in
their paper the usefulness of intravitreal bevaci-
zumab in two patients who had developed subfo-
veal and extrafoveal CNV due to VKH disease.

Core Message

e VKH is a multisystem autoimmune dis-
order selectively targeting tissues con-
taining melanocytes.

e QOcular symptoms are preceded by head-
ache, dysacousia, or tinnitus.

e The ocular findings in the acute stage
include bilateral and multifocal serous

retinal detachment and swelling of the
optic disk, while in the convalescent
phase, the main findings are sunset glow
fundus and irregular and linear pigmen-
tation, which may result long after the
onset of the disease.

The main FFA findings of the acute
phase include multiple punctate hyper-
fluorescent dots at the RPE level, pool-
ing in the subretinal fluid, and optic
nerve leakage. The convalescent stage
results in window defects due to RPE
damage. The ICGA findings of the acute
stage consist in by filling delay of larger
choroidal artery, fewer choroidal vessels
in the posterior and peripheral fundus,
patchy filling delay of choriocapillaris,
ICG dye leakage, and multiple hypoflu-
orescent spots, while in the convalescent
phase ICGA shows improvement of all
the signs mentioned superiorly.

Though ocular inflammation responds
to CS therapy, there is progressive
depigmentation of the fundus. The dam-
age to melanocyte-containing tissues
goes on resulting in vitiligo, alopecia,
and poliosis.

The principles of therapy in VKH dis-
ease are directed towards the suppres-
sion of the initial intraocular
inflammation in the acute posterior uve-
itis stage with early and high-dose sys-
temic CS followed by slow tapering, but
despite proper treatment with cortico-
steroids, several studies have reported
the development of chronic recurrent
granulomatous inflammation and sunset
glow fundus with peripapillary atrophy
and depigmented small atrophic lesions
at the level of retinal pigment epithe-
lium. Recently published evidence is
suggesting that the employment of non-
steroid immunomodulatory therapy
with CSA, AZA, MTX, and MMF as
first-line therapy in addition to CS is
associated with good clinical results.
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10.2.8 Sympathetic Ophthalmia (SO)

10.2.8.1 Definition

SO is a bilateral diffuse granulomatous panuve-
itis occurring either after surgery or penetrating
trauma to one eye. The eye responsible for ini-
tiation of the inflammation is called exciting eye
while the noninjured eye is known as the sympa-
thizing eye. Penetrating or surgical injury to the
exciting eye leads to an inflammatory response in
both the exciting and the sympathizing eye [6].

10.2.8.2 Etiology

Trauma was considered as the most common
precipitating event [6], while the recent papers
tend to consider ocular surgery as a major risk
factor, particularly vitreoretinal surgery [88, 136,
204]. Kilmartin et al. [136] calculated the risk
of developing SO in retinal surgical procedures,
which resulted to be higher more than twice the
risk of developing endophthalmitis after vitrec-
tomy. Continuous advances in the management
of traumatized eyes associated with less invasive
microsurgical techniques may be held responsi-
ble for the observed etiologic and epidemiologic
changes from penetrating injuries to surgical
traumas. Other etiologic factors involved with
the development of SO are laser and surgical
procedures such as glaucoma filtration surgery,
peripheral iridectomy, cataract surgery, scleral
buckling, evisceration, Nd-YAG laser cyclo-
therapy, and cyclocryotherapy [95, 99, 109, 163,
230, 235].

10.2.8.3 Clinical Symptoms and Signs

SO is a bilateral granulomatous uveitis occurring
either after intentional or unintentional penetrat-
ing trauma to one eye. The latent period is usu-
ally between 2 weeks and 3 months; however,
there are reports of cases presenting as early as
5 days and as late as 66 years after the incident
[261, 285]. Approximately 80 % of cases present
within the first 3 months and 90 % of cases pres-
ent by 1 year of the penetrating trauma [159]. The
inflammatory response in the anterior chamber
is a granulomatous one, with mutton-fat keratic
precipitates (KPs) on the corneal endothelium
and the typical findings of acute anterior uveitis

such as ciliary flush, pain, and photophobia in the
sympathizing eye. Iritis may manifest with poste-
rior synechiae. In the early stages, the inflamma-
tion may be nongranulomatous, associated with
cells in the retrolental space. Intraocular pressure
(IOP) may be high or low as a result of inflam-
matory cells crowding the trabecular meshwork
or ciliary shutdown, respectively. The posterior
segment findings typically consist of moderate to
severe vitritis associated with papillitis and mul-
tiple peripheral white to yellow choroidal lesions,
which later show a tendency towards confluency.
These represent the clinical appearance of Dalen-
Fuchs nodules. Papillitis is an important marker
of disease activity and progression. The clinical
appearance of SO varies within a mild to severe
range. In a long-term study of Gupta et al., the
most important posterior segment manifestations
were exudative retinal detachment in the majority
of patients, Dalen-Fuchs nodules, papillitis, and
vasculitis as secondary events [103]. The compli-
cations of chronic inflammation include second-
ary glaucoma, cataract, and chronic maculopathy.
Misdiagnosis and inappropriate treatment of this
condition may result in severe inflammatory
sequela such as retinal and optic atrophy, inflam-
matory choroidal neovascularization (CNV), cho-
roidal atrophy, and phthisis bulbi [103]. Rarely,
SO may be associated with the typical extraocular
findings accompanying Vogt-Koyanagi-Harada
syndrome, such as alopecia, vitiligo, cells in the
cerebrospinal fluid, and dysacousia. In the acute
phase of SO, fundus fluorescein angiography
(FFA) shows multiple hyperfluorescent sites of
leakage at the retinal pigment epithelium (RPE)
in the transit stage, while in the late phase, FFA
shows late leakage. In severe cases, the sites of
leakage may coalesce, with pooling of dye and
consequent exudative neurosensory detachment.
Late staining of the optic nerve head may some-
times be seen. Dalen-Fuchs lesions may appear
hyper- or hypofluorescent, depending on the RPE
condition [231]. During the intermediate phase
of indocyanine green angiography (ICGA), the
examiner observes hypofluorescent areas [31].
During the late phase of ICGA, the hypofluores-
cent areas seen in the intermediate phase may per-
sist or may fade to isofluorescent ones, reflecting
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the behavior of full-thickness and partial-thick-
ness choroidal granulomas, respectively. Late
atrophic lesions of SO appear as hypofluorescent
areas, not changing their behavior in ICGA even
in the presence of systemic corticosteroids (CS).

10.2.8.4 Differential Diagnosis

SO represents a clinical diagnosis, relying essen-
tially on a history of ocular trauma or surgery,
which evolves in a bilateral granulomatous uve-
itis. The clinical findings of SO may be difficult
to distinguish from those of VKH [98]. Patients
with VKH do not have history of trauma. They
typically show bilateral localized exudative neu-
rosensory detachments, a sign which is absent
in SO patients. VKH patients frequently pres-
ent with auditory, integumentary, and meningeal
signs, which are very rare in SO patients. VKH
has a predilection for darkly pigmented races
such as blacks and Asians, and most patients are
affected during the 2nd-5th decades of life, while
SO is not associated with these epidemiologic
factors. VKH shows a tendency to involve cho-
riocapillaris during its course, while SO does not.
Other important differential diagnoses include
granulomatous conditions such as tuberculosis,
sarcoidosis, infective endophthalmitis, intraocu-
lar lymphoma, and lens-induced uveitis.

10.2.8.5 Treatment

Management of SO patients includes surgical
and medical treatment. Enucleation of the injured
eye is generally recommended within 14 days
after ocular injury [159]. Because of the decreas-
ing incidence of injured eyes developing SO, this
approach is no longer advised. Nowadays, a lot of
controversy exists regarding the value of enucle-
ation once the inflammatory process has begun,
as the exciting eye may actually present with bet-
ter visual acuity (VA) than the sympathizing one.
Lubin et al. reported that early enucleation of the
exciting eye after onset of symptoms in the fel-
low eye was found to improve visual prognosis
([32] EBM C 2 +), while in another review of
Winter, there are reports that show no benefits
from enucleation of the exciting eye ([272] EBM
D 4). Corticosteroids have served as the main-
stay of treatment following onset ([52] EBM B

2+), which are used as intravenous, oral, topi-
cal, or regional injections ([54] EBM D 3, [110]
EBM C3, [187] EBM D3). Nussenblatt et al. are
recommending 3 months of high daily dose of
1-2 mg/kg CS, tapering in three to six months
and considering uveitis quiescent with a mainte-
nance dose of <15 mg of CS ([178] EBM D 4). In
severe cases of SO, short courses of intravenous
CS may be considered [110]. In cases that seem
to be refractory to corticosteroids and in patients
who show significant systemic side effects,
steroid-sparing therapy that combines systemic
corticosteroids and other immunosuppressive
agents such as cyclosporine or azathioprine
can improve prognosis, particularly in patients
that have initial response to steroid but exhibit
rebound activity when steroid is tapered to lower
doses. Combining CS with other steroid-sparing
agents such as cyclosporine A (CSA) and aza-
thioprine (AZA) has shown benefits in patients
that are refractory to the association of CS with
a single immunosuppressive agent ([106] EBM
C 3, [263] EBM C3). Nussenblatt suggests the
employment of triple immunosuppressive ther-
apy in patients where SO is difficult to control,
such as CS, CSA, immunosuppressive agents,
and biologics ([178] EBM C 4). Being that in
attendance to recent studies, evidence suggests
that sympathetic ophthalmia represents an auto-
immune inflammatory response against choroidal
melanocytes mediated by T cells ([65] EBM C 3,
[203]); CSA represents the steroid-sparing agent
of choice in CS refractory SO. Therapies includ-
ing immunosuppressive agents such as myco-
phenolate mofetil (MMF) and chlorambucil have
shown efficacy in patients refractory to “conven-
tional” treatment ([149] EBM D3, [251] EBM
D 3). Disruption of leukocyte recruitment by
targeting gelatinase B (matrix metalloproteinase-
9), CCL2, and CXCL12 may hold promise for
future treatments ([4] EBM D 3). Furusato et al.
reported that M1 macrophages, I1L-23, CCL19,
CXCL11, and IL-17 predominate within the
granulomatous infiltrates of SO, findings which
suggest the targeting of M1 macrophages and
their cytokines and chemokines, Th17, or Thl
lymphocytes ([86] EBM D 3). Treatment with
anti-TNFa agents has been used for uveitis sug-
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gesting potential benefit for sympathetic ophthal-
mia ([259] EBM D 3). Mahajan et al. examined
the results of fluocinolone acetonide implantation
(Retisert) in eight patients with active SO report-
ing satisfactory control of inflammation and a
decrease in the dependence on systemic immu-
nosuppression ([162] EBM D 3).

Key Points

1. SO is a bilateral, diffuse granulomatous
panuveitis that occurs after eye injury
(trauma or surgery).

2. Other etiologic factors involved with the
development of SO are laser and surgi-
cal procedures.

3. Histopathologic findings include granu-
lomatous inflammation of the uvea,
sparing the choriocapillaris.

4. The most common clinical findings
include mutton-fat KPs, papillitis,
Dalen-Fuchs nodules, and vitritis.

5. Chronic inflammation develops sequelae
such as chronic maculopathy, CNYV,
optic atrophy, and secondary glaucoma.

6. The most important diagnostic tools
include FFA and ICGA.

7. Management involves long-term CS,
CSA, and other immunosuppressive
agents, while enucleation is controversial.
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