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Conjunctivitis and red eye
S. MAHARAJAN, R. THOMAS, T. KURIAKOSE

INTRODUCTION
Inflammation of the conjunctiva, the most common eye disease
worldwide, reflects the response of the conjunctiva to microbio-
logical agents, allergens, toxins and systemic immune reactions.
In most cases it is mild and self-limiting, requiring only symptom-
atic therapy. However, in some cases early diagnosis and manage-
ment are needed to avoid complications and sequelae.

PATHOPHYSIOLOGY
The eye is protected by the normal bacterial flora and several
defence mechanisms.

1. The mechanical flushing action of tear flow cleanses the
conjunctival sac.

2. An intact conjunctival epithelium provides a mechanical barrier
to the invasion of bacteria .

. 3. The external eye has a lower temperature because it is in
contact with air and this limits bacterial growth.

4. Lysozyme, lactoferrin and immunoglobulin in normal tears
exert an antibacterial effect.

5. Phagocytes in tears and specific immunological defence
mechanisms provided by the conjunctiva-associated lymphoid
tissue remove bacteria from the conjunctival sac.

Breakdown of one or more of these mechanisms often leads to
conjunctival inflammation. A detailed classification of conjunc-
tivitis is presented in Table I.

DIAGNOSIS
The flow chart in Fig. 1 and Table II provide general guidelines
for the diagnosis of conjunctivitis.

Conjunctivitis usually starts in one eye but spreads to the other.
The most common symptoms are foreign body sensation, redness,
tearing, discharge, matting of the lashes and lid swelling. Pres-
ence of pain (especially if severe), or systemic symptoms (such as
vomiting) are incompatible with a diagnosis of conjunctivitis and
require an ophthalmic opinion.

mSTORY
A detailed history is the best foundation to base any diagnosis and
the following questions should asked:

1. Type of onset. Acute (e.g. viral conjunctivitis), chronic (e.g.
angular conjunctivitis)

2. Type of discharge (serous, purulent, mucopurulent)
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TABLEI. Classification of conjunctivitis

Infective Acute Serous
Catarrhal
Purulent
Membranous

Chronic Simple chronic
Follicular-Chlamydial, Molluscum, Herpes
Angular conjunctivitis
Blepharoconjunctivitis-Staphylococcal,

Pthiriasis pubis, Demodex folliculorum
Canalicular and lacrimal
Toxic
Foreign body-related

Special clinical entities Parinaud' s
Reiter's
Sarcoid
Ligneous
Stevens-Johnson

Allergic Hay fever
Vernal catarrh
Atopic
Dermatitis rnedicamentosa
Phlyctenular
Giant papillary

3. Presence of marked itching, related to any specific allergen (no
itching, no allergy)

4. Prevalence of conjunctivitis in epidemic. proportions at any
given time (Table II)

5. Marked photophobia in patients with conjunctivitis indicates
corneal involvement (superficial punctate keratitis, shield
ulcer) and requires management by an ophthalmologist.

6. Presence of associated urethritis and multiple sexual partners
may indicate chronic recurrent inclusion conjunctivitis.
Pharyngitis and fever suggest pharyngoconjunctival fever.

7 History of chronic unilateral watering, along with conjunctivitis
may suggest dacryocystitis or canaliculi tis-associated conjunc-
tivitis (Actinomyces).

Ocular examination
Use of magnification (loupe or, if possible, slit lamp) makes the
examination easier. A conjunctival foreign body can simulate all
the symptoms of conjunctivitis; the eyelids should be everted to
detect this.

1. Conjunctival congestion. This is a non-specific reaction seen
in all types of conjunctivitis which is characteristically most
intense in the fornices and least at the limbus (Fig. 2). Circum-
ciliary congestion, on the other hand, presents as a purplish hue
at the limbus around the cornea and is least at the fornix (Fig.
3). Topical vasoconstrictors (10% phenylephrine) decrease
the conjunctival congestion but not the circumciliary conges-
tion. The presence of circumciliary congestion (seen in acute
angle closure glaucoma and anterior uveitis) implies more
than mere conjunctivitis and mandates an ophthalmic opinion
at the earliest.

2. Conjunctival oedema. The degree of transudation is propor-
tional to the severity of conjunctivitis.
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Acute onset red eye
I

I
Pain, redness

Matting of lashes, occasional lid oedema
I

I
Pain, redness
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Vomiting, shallow chamber, Flare cells,
dilated pupil, raised miotic pupil
intraocular pressure

I

Mucopurulent discharge,
papillary reaction,

no node

Ropy discharge, itching,
papillary reaction,

no nodeI.

Mild-to-moderate
discharge,

follicles/membrane, node

Scleral congestion,
oedema,
tenderness

Bacterial conjunctivitis Allergic conjunctivitis Acute angle closure
glaucoma

Iridocyclitis Scleritis

Epidemics, Urethritis
associated upper respiratory

tract infection

Viral conjunctivitis Inclusion conjunctivitis

FIG 1. Flow chart for the diagnosis of acute onset red eye

3. Subconjunctival haemorrhages. These may be seen in picorna
virus, adenovirus and certain bacterial conjunctivitis (S.
pneumoniae and Haemophilus).

4. Papillae. These are essentially vascular structures that have
been invaded by inflammatory cells. They are characterized by
small elevations, approximately 0.2 mm in diameter, and are
most frequently seen in the upper palpebral conjunctiva. A
papillary reaction is non-specific and of less diagnostic
importance than a follicular response. These are seen typically
in allergic conjunctivitis but are present in both subacute and
chronic conjunctival infections.

5. Follicles. Clinically they appear as multiple, discrete, slightly
elevated lesions reminiscent of small grains of rice. They are
more significant if seen in the superior palpebral or the bulbar
conjunctiva. The lesions are aggregates of lymphocytes and
each follicle is encircled by tiny blood vessels. This is quite
unlike a papilla where there is a vascular tuft at the centre of the
lesion surrounded by a whitish elevation. Follicles are typically
seen in viral, chlamydial, toxic or non-specific conjunctivitis.

It is important to distinguish between papillae and follicles
and this is facilitated by examination under magnification.

6. Membranes. Pseudomembranes are seen in adenoviral, strepto-
coccal, staphyococcal and Haemophilus infections. They
consist of coagulated exudates adherent to the inflammed
conjunctival epithelium. They can be easily peeled off,leaving
the epithelium intact. True membranes form when the inflamma-
tory exudate permeates the superficial layers of the conjunctival
epithelium. Attempts to remove the membrane can lead to
tearing of the epithelium and bleeding. This is seen in diphtheria,
S. pneumoniae and S. aureus infections and Stevens-Johnson
syndrome.

7. Cornea. The following corneal lesions may be seen: Marginal
infiltrates in blepharoconjunctivitis, superficial punctate
keratitis in adenoviral, shield ulcers in vernal conjunctivitis
and micropannus in chlamydial conjunctivitis.

8. Lid margins may show ulcerative blepharitis most frequently
in staphylococcal infections, or infestation by Pthyriasis pubis
or Demodexfolliculorum causing chronic conjunctivitis.

TABLE 11. Clinical features

Cause Onset History Discharge Features

Bacterial Acute/chronic With or without Mucopurulent! Papillary hypertrophy, membrane/pseudo-
associated local infection purulent membrane, usually no preauricular node

Viral Acute Associated upper or Watery Preauricular node present, follicular hyper-
lower respiratory infection trophy, pseudomembrane, with or without

epithelial keratitis
Chlamydial Subacute Genitourinary Mucopurulent Preauricular node present, follicles on upper

symptoms, multiple tarsal conjunctiva, limbal follicles,
sexual contacts micropannus, epithelial keratitis

Allergic Acute/chronic With or without other Ropy discharge Cobblestone papillae, Trantas spots,
systemic allergic disorders punctate keratitis

Fungal Chronic Debilitating disease, Variable Thrush of conjunctiva
immunosuppression

Parasitic Chronic Trichinosis, pediculosis, Variable Mucopurulent conjunctivitis, subconjunctival
larval nematode, larva with negative phototropism
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FIG2. Congestion in the fomix seen in conjunctivitis

External examination
1. Lymphadenopathy. An enlarged and tender preauricular node

is a feature of viral and chlamydial infection.
2. Periocular epidermal lesions are indicators of the aetiology as

seen in Herpes simplex vesicular eruption or a molluscum.

LABORATORY INVESTIGATIONS
In most instances conjunctivitis can be treated on the basis of the
clinical diagnosis. Laboratory investigations are required in the
following situations:

1. Conjunctivitis in the newborn
2. Follicular conjunctivitis (to distinguish other chronic bacterial

conjunctivitis from trachoma and inclusion conjunctivitis)
3. Hyperacute purulent conjunctivitis
4. Membranous conjunctivitis
5. Persistent chronic specific conjunctivitis, non-responsive to

therapy.

Cytological and microbiological examinations are requested
as part of the laboratory investigation.

Cytological examination
Leishman and Giemsa staining are used to identify the type of
cytological response in conjunctivitis. The interpretation of
scrapings is presented in Table m.

Microbiological examination
Gram staining. For identification of the organism
Cultures. Cultures taken from the conjunctiva and margins are

done on blood agar and chocolate agar. Use of additional media
is dictated by the clinical impressions, e.g. Lowenstein-lensen
medium for Mycobacteria and Nocardia species. Viral cultures

TABLEIII. Interpretation of cytological examination

Cell type Probable diagnosis

Polymorphonuclear leucocyte Bacteria, membranous epidemic
keratoconjunctivits, Herpes
simplex, drug reaction
Chlamydia!Mixed lymphocytes and poly-

morphonuclear leucocytes; plasma
cells, Leber's multinucleate cells,
inclusion bodies
Lymphocytes and monocytes

Eosinophils

Vira!

Allergic
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FIG3. Circumciliary congestion of acute angle closure glaucoma

are rarely carried out because they may have a low yield and are
expensive.

Enzyme-linked immunosorbent assay (ELISA) and DFA for
conjunctival antibody for Chlamydia.

MANAGEMENT
Non-specific treatment
1. Cold compresses three or four times a day decrease the hyper-

aemia and provide comfort.
2. Non-steroidal anti-inflammatory drugs (ibuprufen 500 mg

three times a day) decrease inflammation and hence the dis-
comfort.

3. Dark glasses decrease photophobia.
4. Known allergens should be avoided.

Treatment for viral conjunctivitis
1. Antiviral medications are not indicated for adenoviral

conjunctivitis.
2. Broad spectrum antibiotic drops (chloramphenicol drops 0.5%)

used three times aday may prevent secondary bacterial infection.
3. The use of an antibiotic ointment (e.g. framycetin eye ointment)

at night prevents early morning matting of the lashes.
4. Topical decongestants three to four times a day provide sympto-

matic relief.
5. Topical steroid (dexamethasone 0.5%) drops may be given

four times a day in the presence of severe conjuncti val reaction
including a pseudomembrane or decreased vision due to .
superficial punctate keratitis. They provide symptomatic relief
but do not limit the disease process.

Treatment for molluscum
Extirpation of molluscum and topical 3% acyclovir 5 times a day
for 2 weeks.

Treatment for bacterial conjunctivitis
Hyperacute or acute. The antibiotic is chosen according to the

offending organism. A good first-choice broad spectrum antibi-
otic is 0.3% ciprofloxacin drops every hour which is subsequently
tapered. The antibiotics to be used based on the organism identi-
fied are given below:

GRAM-POSITIVE COCCI

Staphylococcus. Gentamicin 0.3% drops, ciprofloxacin 0.3%
drops, or cefazolin drops 50 mg/ml,

Streptococcus. Benzyl penicillin drops 1 in 100 000 i.u, or
chloramphenicol 0.5% can be used.
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TABLEIV. Ophthalmia neonatorum: Features and treatment
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Cause Onset TreatmentClinical featuresAgent

Mild transient hyperaemia, tearing
Unilaterallbilateral purulent discharge,
pseudomembrane
In chronic cases, follicles and preauricular Sulphacetamide 10% drops
node 2-hourly for 3 weeks
Unilatera1/bilateral, serosanguinous Acyclovir 3% 5 times a day for 2 weeks
discharge, herpetic keratitis, skin vesicles Acyclovir 10 mg i.v. tid for 10 days
Bilateral purulent conjunctivitis, membrane Aqueous penicillin 50 000 u/kglday in
pseudomembrane, corneal ulceration, 2 divided doses i.v. for 7 days
septicaemia, meningitis Topical penicillin 100000 u 'n-hourly
Acute purulent to mucopurulent Ciprofloxacin 0.3% I-hourly
conjunctivitis, corneal involvement likely Gentamicin 0.3% I-hourly for 1 week

Chemical
Chlamydial

I% silver nitrate
C. trachomatis

Few hours after birth
5-14 days after birth

Viral HSV 1
HSV2
N. gonorrhoeae

1-2 weeks after birth

Neisserial 24-48 hours after birth

Other bacteria S. aureus, Any time in the immediate
S. pneumoniae, postpartum period
S. viridans, S. epidermidis
Haemophilus, Pseudomonas

Spontaneous resolution
Erythromycin 50 mg/kg qid for 14 days

GRAM-NEGATIVE COCCI
Neisseria. Systemic benzyl penicillin; topical drops contain-

ing 100000 Lu.lml every 30 minutes to start with which can be
tapered according to the response. Alternatively, ampicillin,
tetracycline or erythromycin can be used.

GRAM-NEGATIVE BACILli
Gentamicin 0.3% or tobramycin 0.3% drops are used every 2

hours initially and subsequently tapered over a period of 7 to 10
days along with ciprofloxacin ointment at night.

Treatment for chlamydial conjunctivitis
Systemic tetracycline 500 mg four times a day or doxycycline 100
mg twice a day followed by a single daily dose or erythromycin
500 mg four times a day for 3 weeks. Sexual partners must be
treated simultaneously. Topical sulfacetamide 10% drops every 2
hours and tetracycline eye ointment at night need to be given.

Treatment for allergic conjunctivitis
The first line of therapy is to avoid the allergen (this is easier said
than done!). Topical drops containing chlorpheniramine maleate
0.01 % may be adequate for chronic allergic conjunctivitis.

Topical dexamethasone 0.5% or betamethasone drops 0.5%
without antibiotics may help in controlling the acute exacerbation
of symptoms. These should not be provided long term or as
renewable prescriptions because of the devastating effects oflong
term use.

Disodium chromoglycate 2%, a mast cell stabilizer, used four
times helps in preventing an acute attack. It may not be effective
once an attack is initiated since it requires a few days to take effect.

Topical ketorolac tromethamine 0.5% and lodaxamide 1%
(not available in India) have been found to be effective in chronic
allergic conjunctivitis.

Supratarsal injection of dexamethasone 0.5 ml (2 mg) can be
tried in refractory vernal conjunctivitis. This is best done by an
ophthalmologist.

Fungal and parasitic conjunctivitis, which usually present as
chronic conjunctivitis, is best referred to an ophthalmologist.

NEONATAL CONJUNCTIVmS
Neonatal conjunctivitis is an emergency. It is defined by the
World Health Organization as any conjunctivitis occurring within
the first 4 weeks of infant life. Any discharge, even watery secre-
tions, should be viewed with suspicion since tears are not secreted

at this age. Table IV shows the guidelines for management.

History
The points to be elicited in the history are:

1. History of maternal genital tract infections
2. Time elapsed since rupture of membranes to delivery
3. Prophylactic measures taken after delivery. Remember that

conjunctivitis may be a chemical reaction to the agent used
4. Duration between birth and onset of conjuctivitis
5. Treatment given since the onset of conjunctivitis.

Examination
The cornea must be examined with retractors (to separate the lids)
and the surgeon should wear protective glasses. The temperature
and respiratory rate should be recorded and skin lesions
(septicaemialherpes) looked for.

Management
Obtain conjunctival scraping for Gram and Giemsa stains to
identify the pathogen. Bacterial cultures can be sent at the same
time. ELISA and DFA (direct immunofluorescent monoclonal
antibody) stain aid in the diagnosis of chlamydial infections but
are optional.

It is best to initiate treatment on the basis of conjunctival
scrapings for Gram and Giemsa stains. If the Gram stain is
negative, appropriate therapy is initiated according to clinical
suspicion (see Table III). The baby should be assessed for efficacy
of therapy after 2-3 days and if there is no response, treatment is
altered according to the results of culture and sensitivity. After
stopping medication, re-examination is carried out to check for
recurrence. This may occur in congenital dacryocystitis or due to
re-infection from the parents.

Prophylaxis
Neonatal conjunctivitis is preventable. Thus prophylactic treat-
ment is of prime importance. The preventive measures to be taken
include:
1. Good antenatal care and meticulous obstetric asepsis at birth.
2. Cleaning and drying the eyelids after birth.
3. Various antimicrobial prophylactic measures have been tried.

Topical silver nitrate 1% drops as a single application at birth
is a common practice. Topical 1% povidone iodine as a single
application is an effective alternative.


