Chapter 4
Conjunctivitis

Tayyeba K. Ali and Seth M. Pantanelli

Introduction

“Pink eye” is one of the most common complaints seen by doctors and a source of
frequent referral to ophthalmology. Infectious conjunctivitis is one of the leading
components of the pink-eye differential. Nevertheless, redness is not the only way
microbial disease of the conjunctiva manifests. The conjunctiva is a mucous mem-
brane that lines the sclera and is composed of two layers: epithelium and submuco-
sal substantia propria. When these layers become inflamed or infected, it manifests
as conjunctivitis. Physiologically speaking, conjunctivitis is a vascular dilation
accompanied by cellular infiltration and exudation. Proper eyelid closure, meibo-
mian gland function, and ocular surface health are required to keep the conjunctiva
moist and healthy. Disorders that affect these parameters, such as Bell’s palsy, mei-
bomian gland dysfunction, and cicatrizing disease, can lead to compromised con-
junctival health and microbial infections.

While most infectious conjunctivitis is self-limiting, sequelae of microbial dis-
ease include membrane/pseudomembrane formation, cicatrization, and extension of
the disease to the cornea and lacrimal system, as the epithelium that covers the
conjunctiva is contiguous with the corneal epithelium and also extends to the
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lacrimal apparatus and glands [1]. Additionally, post-infectious -cicatrizing
conjunctivitis holds significant morbidity, and common causes include trachoma,
diphtheria, and streptococcal infection [2—4]. In the United States, the leading post-
infectious sources are adenovirus and herpes simplex [5, 6].

Clinicians should be aware of the various presentations of conjunctivitis, particu-
larly the factors that are common in infectious processes. The disease can be classified
by laterality, onset of activity, morphology, discharge, and associated systemic illnesses.
Taking a thorough history is key, followed by a focused physical examination in order
to make a quick, accurate diagnosis and provide the most appropriate therapy.

Most cases of infectious conjunctivitis can be treated conservatively; neverthe-
less, itis imperative not to miss visually threatening or systemic disease. Morphology
that is commonly associated with infectious etiologies includes papillary or follicu-
lar reactions, secondary to bacteria or to Chlamydia and viruses, respectively. The
substantia propria has a superficial adenoid cell layer that contains lymphoid tissue.
This layer is where follicles form. The deeper fibrous layer is composed of connec-
tive tissue, where fibroblasts, macrophages, mast cells, and polymorphonuclear
cells are present in healthy tissue [1]. Other factors to consider are rapidity of onset,
type of discharge, history of sick contacts, and presence of systemic illness.

Epidemiology of Conjunctivitis

While the numbers are likely higher today, older studies show that 1 % of annual
primary care visits in the United States are related to conjunctivitis and 70 % of
patients with conjunctivitis present to general practitioner offices or urgent care
facilities [7]. Despite the fact that most cases of infectious conjunctivitis are self-
limiting, it imposes a significant social and financial burden. Estimates suggest
that four to six million people are affected annually in the United States [8], with
an average of $705 million spent on direct and indirect costs related to the illness
[9]. These numbers are conservative and only take into account office visits, not
cases secondary to atypical causes of disease, such as conjunctivitis
neonatorum.

Host Defenses (Table 4.1)

The eye’s natural defense against pathogen invasion is multitiered and listed in
Table 4.1. Initially, the physical barrier of the orbital rim and eyebrows keeps for-
eign material away from the ocular surface. This is followed by protection from the
eyelashes and blink response, which work to keep smaller particles away from the
surface of the eye. An additional mechanical tool includes the tear film, which
washes away pathogens. The tear film is composed of many antimicrobial compo-
nents, including lysozyme, beta-lysin, lactoferrin, immunoglobulins (primarily
IgA), complement, and cathelicidin [10-15], which decrease colonization of
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Table 4.1 Host defenses Orbital rim
Eyelids
Eyebrows/eyelashes
Blink reflex
Tear film

Lysozyme
Beta-lysin

Lactoferrin

Immunoglobulins (IgA)

Complement
Cathelicidin
Goblet cell mucus

Conjunctiva-associated lymphoid tissue (CALT)

Low temperature

Ocular microbiota

microbes by killing the pathogens and preventing adhesion to the ocular surface.
Mucus from goblet cells traps bacteria [10]. Furthermore, the ocular microbiota,
composed of inherent and indigenous bacteria, prevents more pathogenic microbes
from colonizing the surface [16, 17]. Conjunctiva-associated lymphoid tissue along
with Toll-like receptors that regulate the adaptive immune response provides further
protection [17]. Finally, the temperature of the ocular surface is not advantageous
for microbial growth [17].

Risk Factors (Table 4.2)

Intrinsic

Any specific abnormality in the series of host defenses listed above can lead to
microbial infection of the conjunctiva. While exposure from eyelid dysfunction or
an absent Bell’s phenomenon can often lead to corneal pathology, these factors also
cause conjunctival drying and secondary infection. Severe meibomian gland dys-
function, abnormal tear film, and an altered microbiota can also be underlying fac-
tors that lead to further problems.

Extrinsic

Worldwide, a leading cause of preventable blindness is trachoma, which spreads
from direct contact from ocular or nasal secretions, fomites, or via flies [18]. The
most common type of infectious conjunctivitis in the United States is adenoviral
conjunctivitis, and this occurs secondary to direct inoculation by ocular or nasal
secretions, similar to the common cold. Less commonly, infectious organisms
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Table 4.2 Risk factors

Intrinsic Extrinsic
Abnormal lid anatomy Direct inoculation
Lid retraction Adenoviral
Lagophthalmos Common bacterial
Abnormal blink reflex Trachoma
Abnormal tear film Transvaginal
Mucin layer Sexual contact
Vit A deficiency HSV/VZV
Aqueous layer Trauma
Rheumatoid Prior ocular surgery
Sjogren Contaminated topical medications
Lipid layer
Rosacea
MGD
ccC
Altered microbiota
Systemic
NLDO
Infection

Abbreviations: MGD meibomian gland dysfunction, CCC chronic cicatrizing conjunctivitis,
NLDO nasolacrimal duct obstruction

similar to trachoma and also sexually transmitted diseases can spread to the con-
junctiva of neonates through transvaginal or perivaginal exposure during delivery
[19].

Infection with herpes-family viruses typically manifests as a keratitis or sclero-
keratitis but can present as blepharoconjunctivitis and should be kept in the differ-
ential for cases that are not self-limiting or that get worse on steroid eye drops.
Trauma, previous eye surgery, and contaminated topical medications can all lead to
spread of pathogenic bacteria. Common risk factors are listed in Table 4.2.

History and Clinical Examination

Numerous algorithms have been constructed to help guide the diagnosis of conjunc-
tivitis. A detailed history is imperative to make a timely and accurate diagnosis.
Often the physical examination will simply confirm the leading diagnosis and allow
for appropriate therapy to be implemented quickly.

Questions important to ask on a history are: time of onset (hyperacute, acute, or
chronic), laterality, presence of sick contacts, previous episodes, systemic diseases,
and other risk factors. Hyperacute onset is typically defined by rapidity of onset and
extent of disease. In adults, this would be <48 h after inoculation and with copious,
hyperpurulent discharge, which generally represents gonorrheal disease. In neonates,
conjunctivitis within the first 48 h of birth is usually toxic, whereas conjunctivitis due
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Table 4.3 Differential for
chronic, noninfectious
conjunctivitis

Vernal keratoconjunctivitis

Atopic keratoconjunctivitis
Secondary giant papillary conjunctivitis
Foreign body

Sebaceous cell carcinoma

Floppy eyelid syndrome

Superior limbic keratoconjunctivitis
Toxic keratoconjunctivitis
Mucus-fishing syndrome
Keratoconjunctivitis sicca
Ligneous conjunctivitis
Stevens—Johnson syndrome

Ocular cicatricial pemphigoid
Sarcoidosis

Lymphoma

to Neisseria gonorrhoeae typically presents between days 2 and 5. In the general
population, if onset of symptoms is less than 2 weeks, the likely etiology will be viral
or nongonococcal bacterial. Up to 75 % of acute conjunctivitis has been attributed to
viral infection [20]. Chronic conjunctivitis has an extensive, noninfectious differen-
tial and is listed in Table 4.3. Infection may be secondary to local spread from a
dacryocystitis or canaliculitis. Chronic infection may be secondary to Moraxella
catarrhalis, Chlamydia species, Borrelia burgdorferi (Lyme disease), molluscum
contagiosum, or Parinaud’s oculoglandular syndrome. Diagnoses based on onset of
symptoms and then further subdivided based on morphology are listed in Fig. 4.1.

Laterality is the next question to probe, as adenoviral conjunctivitis classically
starts in one eye and spreads to the other eye within 2-3 days of onset. Bacterial
conjunctivitis will likely be bilateral and may be associated with sinusitis or naso-
lacrimal duct obstruction. Staphylococcal marginal blepharoconjunctivitis or infec-
tion secondary to lacrimal apparatus stasis can be unilateral or asymmetric in
appearance.

Herpes-related conjunctivitis is often unilateral, though bilateral disease can be
seen and is more common in atopic or immunocompromised patients. These patients
may also have experienced previous episodes of redness, irritation, and light
sensitivity.

Systemic diseases may need to be ruled out. Viral etiologies are presumed in the
presence of preauricular lymphadenopathy and the absence of other more severe
signs of illness. Patients at risk or with suggestive histories should be asked if they
have known sexually transmitted diseases. Other important factors would be
previous trauma, surgery, long-term topical medication use, topical steroid use, and
history of radiation to the face.

A focused physical examination can confirm a diagnosis or lead the astute physi-
cian to make a less likely diagnosis. Morphology focuses on the type of conjunctival
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Fig. 4.1 Most likely cause of conjunctivitis based on rapidity of onset and morphological features
(Adapted from Figures 42.1 and 42.2 in Lindquist [1])

reaction: papillary versus follicular. There may be a mixed response, but often one
type will predominate. Classically papillary conjunctivitis is bacterial or allergic in
origin. Follicles suggest a viral or chlamydial etiology. Other factors to look for are
the presence of membranous or granulomatous disease.
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Enumeration and Presentation of Common Pathogens

Understanding which organisms not only are the most common causes of conjunc-
tivitis but also are most pathogenic is important in order to provide appropriate
therapy. Knowing the risk factors associated with various microbes also assists in
diagnosis.

Viral Conjunctivitis

Adenovirus

Adenoviral conjunctivitis (Fig. 4.2) is the most common cause of infectious con-
junctivitis [20, 21] and is seen most often in the summer [22]. The virus has over 60
serotypes and seven subgroups; of the seven subgroups, group D is the most frequent
source of adenoviral keratoconjunctivitis. There are four main ocular manifestations
of adenoviral conjunctivitis, of which acute follicular conjunctivitis is the most
benign [5]. Another frequent manifestation is epidemic keratoconjunctivitis (EKC).
EKC is more aggressive and can be associated with pseudomembranes and sym-
blepharon,aswellaswithcorneal subepithelialinfiltrates (SEIs). Pharyngoconjunctival
fever (PCF) is characterized by fever, pharyngitis, follicular reaction, and preauricu-
lar adenopathy. Chronic conjunctivitis can wax and wane for months to years after
the initial bout but eventually has spontaneous resolution. It can present with a
mixed papillary and follicular reaction as well as with SEIs [23, 24].

Patients complain of bilateral symptoms, and classically the second eye becomes
involved 2-3 days after the first. People in healthcare settings, day-cares, and other
situations where there is close contact are at higher risk. The disease is biphasic and an
inflammatory phase follows the initial infective phase at about 7—-10 days after initial
inoculation. Patients remain infected for up to 2-3 weeks after initial symptoms.

Fig. 4.2 Classic follicular response with a watery discharge, suggestive of adenoviral conjunctivitis
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Herpes

Herpetic disease rarely presents as a simple follicular conjunctivitis without eyelid
or corneal involvement. Nevertheless, almost 5 % of isolated follicular conjunctivi-
tis cases that were thought to be adenovirus (due to the absence of clinical herpes)
were found to be culture positive for herpes simplex virus (HSV) [25]. HSV con-
junctivitis is typically unilateral and has a watery discharge. Vesicular eyelid lesions
or a keratouveitis may be present [5, 26].

Primary varicella zoster virus rarely causes conjunctivitis. Infection after latency
that manifests as herpes zoster ophthalmicus (HZO) can present as a conjunctivitis,
scleritis, or keratouveitis and will typically be associated with the classic, dermato-
mal shingles rash. Involvement of the nasociliary branch of the trigeminal nerve
(CN V), Hutchinson’s sign, has a high correlation with ocular involvement and
should be followed closely [5].

When herpetic infection is suspected, a dilated eye exam should be performed,
especially if associated with a decrease in vision or worsening of symptoms, to
ensure that there is no chorioretinal spread.

Atypical Viral Pathogens

Many viruses can cause conjunctivitis with a range of clinical appearances from a
mild follicular reaction to significant membrane development with associated kera-
titis; Epstein—Barr virus [27], cytomegalovirus [28], paramyxovirus [5], or togavi-
rus [29] may be involved. Molluscum contagiosum, secondary to poxvirus, is often
associated with lid margin lesions that are raised, umbilicated, and flesh colored, as
depicted in Fig. 4.3. Surgical removal [30] and other treatment options such as topi-
cal cidofovir [31] have been tried with some success for molluscum lesions.
Interest in flavivirus infection has increased since the 2015 outbreak of Zika
virus in Latin America. The viruses that cause dengue, yellow fever, Japanese
encephalitis, and West Nile disease are also flaviviruses. Zika virus can present with
a maculopapular skin rash, fever, arthralgias, and conjunctivitis; these signs and
symptoms are similar to those of dengue and chikungunya [32]. Treatment is typi-
cally supportive and conservative management is recommended for all of the above-
mentioned viral pathogens. Travelers to endemic areas are recommended to take
proper precautions to avoid mosquito bites, as treatment is mainly preventative [33].

Bacterial Conjunctivitis

Bacterial infection is the second most common cause of conjunctivitis overall and is
the source of most cases in children; it presents more frequently in winter [34].
Spread is typically through oculodigital contact or fomites [34, 35], but infection
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Fig. 4.3 Upper image:
dome-shaped, waxy lesion
suggestive of molluscum
contagiosum, secondary to
the poxvirus. Lower image:
follicular conjunctivitis
secondary to molluscum

can result from abnormal proliferation of native flora, trauma, and oculogenital or
transvaginal spread as in neonatal conjunctivitis [26, 36]. Moreover, certain virulent
pathogens can invade intact conjunctival and corneal epithelial surfaces, leading to
deeper spread and even to perforation of the globe [17].

Staphylococcus

Staphylococcal species are the most common pathogens of adult bacterial con-
junctivitis [36]. Acute bacterial conjunctivitis secondary to Staphylococcus
aureus presents as a mucoid or mucopurulent, papillary conjunctivitis that affects
the bulbar more than the palpebral conjunctiva. Typically, there is an associated
matting and sticky closure of the eyelashes. It can become a chronic conjunctivi-
tis if there is an associated blepharitis. Other normal eyelid flora includes
Staphylococcus epidermidis, which can also become a chronic blepharoconjunc-
tivitis [37].
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Streptococcus

Although any streptococcal species can cause conjunctivitis, the second most com-
mon cause of bacterial disease is Streptococcus pneumoniae. It occurs more com-
monly in temperate climates during the winter and is observed more frequently in
children [38]. Acute disease is associated with a mucopurulent discharge and a pap-
illary reaction, as seen in other bacterial conjunctivitises.

Haemophilus

Haemophilus influenzae is the most common cause of bacterial conjunctivitis in
young children [38, 39]. There is an encapsulated and a nonencapsulated form [17].
The encapsulated form often presents with mucoid or mucopurulent conjunctivitis
that is highly contagious and requires treatment for resolution and prevention of
recurrence [3, 17]. The nonencapsulated form is prevalent in more temperate envi-
ronments and is seen in the springtime. It is often associated with upper respiratory
tract infections and H. influenza-associated otitis media [38]; this form is self-
limiting and often resolves within 1-2 weeks of onset [3, 17].

Moraxella

Moraxella catarrhalis can cause a chronic conjunctivitis and is often associated
with an angular blepharitis [17].

Neisseria

Neisseria gonorrhoeae causes a hyperacute, profuse, and purulent conjunctivitis accom-
panied by severe chemosis, eyelid swelling, and keratitis [40]. The incubation period is
typically 3 days to 3 weeks, and the urethral symptoms often precede the ocular findings
by several weeks [40]. Still, cases without any urethral discharge and longer incubation
periods have been reported [41]. If inadequately treated, gonococcal conjunctivitis can
progress rapidly and may lead to corneal perforation within 24 h. Aggressive systemic
therapy with antibiotics can reduce the risk of vision loss associated with perforation
and other significant sequelae. The Centers for Disease Control recommend that patients
being treated for gonococcal conjunctivitis be hospitalized and given high-dose paren-
teral antibiotics for 5 days [42]. Recently, there has been an increased incidence of
gonococcal conjunctivitis, as well as increased levels of resistance to penicillin [40, 43].
Thus, cases that have rapid progression, that are refractory to treatment, or where there
is a high suspicion for a sexually transmitted disease should have cultures and sensitivi-
ties performed in order to rule out more virulent or resistant pathogens.
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Chlamydia

Chlamydia trachomatis is the primary species that causes conjunctivitis. Serovars
A-C are associated with trachoma, the leading cause of preventable blindness
worldwide [44]. The disease spreads via direct contact but also can be transmitted
via fomites and flies; low socioeconomic status is a significant risk factor [18, 44,
45]. Trachoma manifests as a follicular conjunctivitis with mucoid discharge and
hyperemia. In the later stages of the disease, classic findings include Herbert’s pits
along the limbus and Arlt’s line along the superior tarsus. The inflammatory phase
is followed by cicatricial changes; the stages of the disease are listed in Table 4.4
[44, 46].

Serovars D-K cause inclusion conjunctivitis, a sexually transmitted disease
that is seen more commonly in industrialized nations [47]. It presents as a fol-
licular reaction in adults about 1-2 weeks after inoculation, which occurs via
direct contact with genital secretions and can be seen in up to 2% of patients
with urogenital Chlamydia infection [48]. Though less virulent, similar to gonor-
rheal conjunctivitis, it must be treated as a systemic disease requiring oral treat-
ment with doxycycline or azithromycin [49]. Neonatal disease is discussed
separately below.

Additionally, serovars L1-3 lead to lymphogranuloma venereum. In patients
with high-risk sexual activity and a chronic follicular conjunctivitis, this rare
entity should remain on the differential. Chlamydia psittaci, in patients who
handle pigeons and certain other birds, may also present with a rare follicular
conjunctivitis [50].

Atypical Bacterial Pathogens

Any number of bacteria can cause conjunctival inflammation, typically manifest-
ing as a papillary conjunctivitis with a granulomatous component. One example is
Bartonella henselae, which causes cat-scratch disease [51]. Cat-scratch disease
can present with a nodular conjunctivitis and local lymphadenopathy and is a lead-
ing cause of Parinaud’s oculoglandular syndrome. There may be history of a cat
scratch, though this is not necessary [52, 53]. The list of possible pathogens

Table 4.4 Stages of TF: Follicular inflammation — five or more follicles
trachoma [44, 46] (0.5 mm) in upper tarsus

TI: Intense inflammation — significant tarsal thickening that
obscures>Y2 of the deep vessels

TS: Trachomatous scarring — tarsal scarring

TT: Trachomatous trichiasis — one or more eyelashes rubbing
on surface

CO: corneal opacity — opacification over the pupil
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Table 4.5 More frequent Cat-scratch B. henselae
causes of Parinaud’s

Tul i
oculoglandular syndrome ularemia

Sporotrichosis
Tuberculosis
Syphilis
Coccidioidomycosis

Adapted from Gruzensky [54], which contains the complete
differential

causing oculoglandular conjunctivitis is extensive [54], but Francisella tularensis
[54], Mycobacterium tuberculosis [55], and Treponema pallidum [56] are high in
the etiological differential diagnosis. Any of these organisms can cause granulo-
matous inflammation. If risk factors are present and the clinical picture is not that
of a typical form of conjunctivitis, conjunctival scrapings should include acid fast
and gram stains as well as cultures on Lowenstein—Jensen medium and chocolate
agar. Giemsa stain and Sabouraud agar can be added if there is suspicion for a
fungal etiology. Table 4.5 lists the most likely cause of Parinaud’s oculoglandular
syndrome.

Neonatal Conjunctivitis (Ophthalmia Neonatorum)

Ophthalmia neonatorum is a sight-threatening disease that manifests within the first
3—4 weeks of life and requires urgent treatment. Time to incubation and onset of
disease are important factors in determining the cause of disease. Most often, neo-
natal conjunctivitis presents as a hyperacute papillary reaction; a follicular response
is atypical before 6-8-week postpartum due to an inability to mount an immune
response until that age [57].

Noninfectious conjunctivitis, or chemical conjunctivitis, often presents within
the first 24—48 h of birth [58] and is generally secondary to the use of silver nitrate
solution for prophylaxis against ophthalmia neonatorum. Chemical conjunctivitis is
much less common in current neonatal practice, as the less toxic erythromycin oint-
ment or povidone iodide eye drops have replaced silver nitrate solution for prophy-
laxis against ocular infections.

Conjunctivitis in the neonate can be secondary to infection with bacterial, viral,
or rarely fungal organisms. Gonococcal conjunctivitis usually presents within 2—5
days after birth and will manifest with copious thick, purulent discharge [59] Urgent
treatment is required in order to prevent scarring and corneal perforation. Other less
common causes of bacterial neonatal conjunctivitis include Haemophilus spp.,
Streptococcus pneumoniae, and Staphylococcus aureus [60, 61]. Neonatal inclu-
sion conjunctivitis is caused by C. trachomatis and is the most common cause of
infectious neonatal conjunctivitis in the industrialized world [62]. It typically
presents between 5 and 14 days after rupture of membranes. While membranes and
conjunctival scarring can cause long-term sequelae, the disease is typically
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Table 4.6 Neonatal conjunctivitis: diagnosis and treatment

Time to onset

(postpartum) Likely pathogen Treatment
2448 h Chemical Artificial tears and lubrication
2-5 days Neisseria Ceftriaxone 125 mg IM x1 [60] OR
gonorrhoeae Cefotaxime 25 mg/kg IM or IV BID-TID x 7 days
[65] OR

Penicillin G 100,000 U/kg/day IV divided QID x 7
days [58, 66]

PLUS saline irrigation

5-14 days Chlamydia Erythromycin 12.5 mg/kg/day PO or IV divided QID
x 14 days OR

Azithromycin 20 mg/kg PO daily x 3 days

PLUS erythromycin 0.5 % ointment QID [49]

>5 days Fungal (Candida) Natamycin 5 % drops Q1 hour x 14 days [6]

1-2 weeks Herpes simplex Acyclovir 30 mg/kg/day x 10 days OR

Vidarabine 30 mg/kg/day x 10 days

PLUS topical drops or ointment (trifluorothymidine
1% Q2 hour OR ganciclovir ointment 5x/day) [59,
66, 67]

self-limiting. Systemic treatment is required because chlamydial pneumonitis is
often associated with this condition [58, 63].

Herpes-related neonatal conjunctivitis typically presents 6—14 days after birth
and is associated with eyelid swelling and a watery discharge. In addition to a vesic-
ular skin rash, the cornea may be involved. Similar to chlamydial conjunctivitis,
herpetic conjunctivitis needs to be treated systemically due to the mortality rate
associated with disease dissemination [64].

Though infrequent, conjunctivitis due to infection by Candida spp. has been
reported and typically will present five or more days after birth [6, 57]. Table 4.6
describes time to onset for neonatal conjunctivitis, as well as treatment options
[65-67].

Diagnostic and Treatment Algorithm

Guidelines for treatment of conjunctivitis vary based on the characteristics of a
given patient population (adults, neonates, the presence or absence of specific risk
factors). Nevertheless, certain pathogens are seen at such a high frequency that an
algorithm based on onset of disease can be used for most clinic situations
(Fig. 4.1).

Meta-analysis of clinical features that would help accurately identify the type of
infectious conjunctivitis shows that complete redness of the conjunctiva including
tarsus, purulent discharge, and matting of both eyes in the morning increases the
likelihood of a bacterial source [68]. Matting of the eyelids is the most important of
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these three factors [69]. Classically, preauricular lymphadenopathy is associated
with viral conjunctivitis; however, this has not been shown to be diagnostically
accurate [68].

Conjunctival cultures are not performed routinely but are indicated in cases of
recurrent or recalcitrant disease, high suspicion for gonococcal or chlamydial infec-
tion, or in cases of neonatal conjunctivitis. Frequently used smears and culture
media are listed in Tables 4.7 and 4.8, as it is imperative to culture on media that is
most likely to grow the suspected organism.

In-office rapid antigen testing for adenoviral conjunctivitis can be instituted in
the primary care setting; this may lead to a reduction in inappropriate therapy and
visits [8]. This testing could also be useful in the ophthalmologist’s office, as it is
relatively inexpensive and provides the patient with the reassurance needed to con-
tinue with conservative management when indicated [21]. The mainstay of treat-
ment for adenoviral conjunctivitis is conservative management with cool compresses
and artificial tears. Strict hand-washing and limiting the spread of the disease by
using separate hand towels, pillowcases, and refraining from going to regularly
scheduled crowded places like day-care and work are important factors to discuss
with the patient.

Herpes-related conjunctivitis typically has additional clinical features with pos-
sible involvement of the eyelids, cornea, and sclera. If the clinical picture remains
unclear, shave biopsy of eyelid lesions, viral culture of the fornix, or impression
cytology of corneal epithelial lesions can be performed. Herpes-associated conjunc-
tivitis often resolves on its own. If there is corneal involvement or if symptomatic

Table 4.7 Frequently used smears and their corresponding organisms

Stain Organisms seen

Gram stain Bacteria (gram positive vs. gram negative), fungi,
Acanthamoeba

Giemsa stain Bacteria, fungi, Chlamydia, Acanthamoeba

Acid fast Mpycobacterium, Nocardia

Calcofluor white Fungi

Table 4.8 Frequently used culture media and the common isolates grown on them

Culture media Common isolates Comment

Blood agar Aerobic and facultative anaerobic bacteria Incubate at 35°

Chocolate agar Primarily anaerobic bacteria and facultative Incubate at 35°
anaerobic, but may also grow aerobic

Sabouraud agar Primarily fungi, but may also grow filamentous | Incubate at room
bacteria, i.e., Nocardia spp. temperature

Thioglycollate broth Aerobic, anaerobic, and facultative anaerobic Incubate at 35°
bacteria

Lowenstein—Jensen Mpycobacterium and Nocardia spp. Incubate at 35°

medium

Thayer—Martin agar Neisseria spp. Incubate at 35°
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Table 4.9 Common bacterial pathogens and their treatment in adults

Type of
Pathogen conjunctivitis Treatment
Neisseria Hyperacute Ceftriaxone 1 g IM PLUS saline
lavage [42]
Gram-positive bacteria (S. aureus Acute Vancomycin
or S. pneumoniae) Cefazolin
Fluoroquinolones (4th generation)
Gram-negative (H. influenza) Acute Tobramycin
Gentamicin
Ceftazidime
Fluoroquinolones

Table 4.10 Management options for acute conjunctivitis

Artificial tears during day and ointment at night for adults and school-aged children
Artificial tear ointment in infants and toddlers

Strict hand-washing

Cool compresses

Avoid direct contact with others for 1-2 weeks

Antibiotic eye drops for bacterial conjunctivitis 2—4x/day

Steroid eye drops if associated subepithelial corneal infiltrates with VA <20/40
Steroid eye drops for membranous conjunctivitis

Membrane peeling

Symblepharon ring +/— amniotic membrane to prevent aggressive membranes from forming a
symblepharon

Rapid antigen testing or cultures to verify etiology or when conjunctivitis persists >4 weeks

relief is needed, a 10-day course of antivirals should be used. Conjunctivitis second-
ary to atypical viruses is treated conservatively. Common causes of bacterial con-
junctivitis and useful topical medications are listed in Table 4.9.

For many cases of viral or bacterial conjunctivitis, follow-up can be scheduled
for 7-14 days after initial symptoms or first clinic visit based on the extent of dis-
ease. Typically, if patients are asymptomatic and have no visual complaints, they do
not require a repeat ophthalmic examination. The authors leave follow-up for sim-
ple conjunctivitis up to the patient. In cases where there are pseudomembranes, risk
for symblepharon formation, and visually significant subepithelial infiltrates, visits
should be scheduled more frequently and compliance stressed. Membranes should
be peeled every 3-5 days, if not more frequently, and sequelae of aggressive disease
monitored closely. Therapy should be tailored based on etiology. Common treat-
ment options are listed in Table 4.10.

Conjunctival infection that arises as a complication of surgical or nonsurgical trauma
rarely remains limited to the conjunctiva. If there is significant pain, decrease in vision,
or conjunctival injection that does not blanch with a drop of phenylephrine, a full dilated
eye examination should be performed so that conjunctival epithelial defects, lacera-
tions, foreign bodies, uveitis, or any posterior segment involvement can be identified.
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Neonatal conjunctivitis requires rapid, accurate diagnosis and treatment. The
time of onset, mother’s medical history, and cultures are key factors to determine the
underlying cause. Table 4.6 lists the most likely causes of neonatal conjunctivitis
based on onset of disease and describes available treatments.

Additional Treatment Options

Steroids are rarely required when treating conjunctivitis and may prolong the dis-
ease course by increasing viral shedding. They may also exacerbate the disease if the
conjunctivitis is accompanied by herpetic epithelial keratitis or a fungal infection.

Still, judicious use is indicated in cases that are associated with a strong inflam-
matory component, such as pseudomembranes or corneal subepithelial infiltrates
causing vision less than 20/40 on the Snellen chart. For patients with recurrent,
aggressive membranes, especially those who cannot be seen for frequent visits,
symblepharon rings may be an option (Fig. 4.4), as well as amniotic membrane on
aring or sutured to the conjunctiva and positioned in the fornix.

Prognosis

Most cases of conjunctivitis, whether viral or bacterial, are self-limiting and resolve
without any visually significant sequelae [26]. Infection with an aggressive viral
strain or resistant bacteria may lead to symblepharon formation and post-infectious

Fig. 4.4 Plastic ring
placed within the fornices
to prevent further
cicatrization and
symblepharon formation.
Amniotic membrane
attached to the ring
(ProKera) or sutured in
place to cover the fornices
can be used for additional
treatment
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cicatrization. If treated appropriately and aggressively early in the disease course
with judicious use of steroids or physical removal, permanent damage may be
avoided. When dealing with virulent pathogens like N. gonorrhoeae or potentially
chronic, progressive conditions like chlamydial conjunctivitis, early diagnosis and
aggressive treatment that includes systemic therapy can limit damage to the ocular
surface and prevent visual compromise. Ultimately, preventing spread of disease is
critical and remains the mainstay of treatment, as most conjunctivitis is secondary
to direct inoculation via hand—-eye touch or fomites.
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