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Infectious Keratitis: An Immediate Cause of Concern
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Review Article

ABSTRACT

Cornea is a transparent structure present at the center of eye, which acts as a protective barrier
against harmful objects and plays an important role in vision. Corneal disorders are major cause of
concern as they have fatal ocular consequences. These disorders may be due to any degenerative
disorders like keratoconus or have infectious origin or dystrophies due to hereditary causes. They
can lead to visual impairment or sometimes vision loss, if not treated ontime. Visual disability of
cornea due to infectious etiology is preventable if identified and treated earlier. Infective corneal
ulcers or microbial keratitis is more common among all corneal diseases. Other corneal diseases
due to infectious origin are herpes zoster ophthalmicus, peripheral ulcerative keratitis and
phlyctenular keratoconjunctivitis. There is availability of advance diagnostic techniques to identify
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these diseases in earlier stage, which can guide appropriate therapeutic options. There is a need of
knowledge and awareness about these diseases for identification, proper management and

prevention of ocular morbidity.
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ABBREVIATIONS

HSV  : Herpes simplex virus;

HZO : Herpes zoster ophthalmicus;
PUK  : Peripheral ulcerative keratitis;
\V/AY : Varicella- zoster virus;

LPCB : Lacto phenol cotton blue.

1. INTRODUCTION

The cornea is an important barrier against dirt,
microbes, and other particles that can harm the
eye. It also plays a key role in vision. It is the
transparent tissue at the front and center of the
eye, which permits and refracts light to pass
inside, through the pupil, lens, and at the back of
the eye onto the retina. The curvature of the
cornea plays an important role in focusing the
light [1]. The term "corneal disorder" refers to a
variety of conditions that mainly affect the
cornea. These include infections, dystrophies,
and many other conditions that may arise as a
result of heredity. Corneal diseases due to
infectious causes need immediate attention
because visual disability due to them can be
preventable, if treatment started ontime. These
diseases include corneal ulcer, microbial
keratitis, herpes zoster ophthalmicus, peripheral
ulcerative keratitis and phlyctenular
keratoconjunctivitis.

This article focuses on the important corneal
diseases which have an infectious etiology and
their diagnostic modalities and management. We
describe the salient clinical features and
diagnostics of different corneal diseases which
can help to begin an appropriate management.

2. CORNEAL DISORDERS
INFECTIOUS ETIOLOGY

WITH

2.1 Corneal Ulcer

It is a defect in the corneal epithelial cell layer,
which may have traumatic, mechanical, infective
or neurotrophic etiology. Direct trauma to the
cornea leads to corneal abrasions, leaving a
clear epithelial defect. Such epithelial defects can

also be caused by burns, which may be thermal,
chemical or radiation, known as corneal burns.
Mechanical causes of corneal ulcers are drying
out and sloughing of the corneal epithelium due
to exposure from lagophthalmos, lid defects or
ectropion. Patients present with pain and mildly
decreased visual acuity. Chronic allergic ocular
conditions such as vernal keratoconjunctivitis can
also cause corneal ulcers. Neurotrophic corneal
ulcers develop in case of sensory deficit of the
cornea, like trigeminal nerve palsy. It is a
painless ulcer with depressed corneal sensation
[2-5].

A staining defect with a clear underlying cornea
reveals on examination. Management involves
promoting epithelial healing, prevention of
infection and pain relief. Patching of affected eye
helps in epithelial healing and pain relief. Topical
antibiotics are prescribed for preventing possible
superimposed  infections.  Adequate tear
supplementation is warranted in case of
mechanical causes of corneal ulcer. Infective
corneal ulcers are known as microbial keratitis
[6,7].

2.2 Microbial Keratitis

Microbial keratitis is an ophthalmic emergency,
that involves a loss of integrity of the corneal
epithelium and a significant cause of ocular
morbidity and vision loss. It may be caused by
bacteria, fungi, viruses, or parasites.
Predisposing risk factors for microbial keratitis
are ocular trauma, contact lens use, topical
steroid use, chronic ocular surface disease,
eyelid abnormalities, previous ocular surgery and
diabetes [2,7,8]. It is a potentially vision
threatening condition that requires early
diagnosis and management to prevent serious
outcomes. In developed countries like United
States, the incidence of microbial keratitis is
approximately 11.0 per 100,000 person years
and 799 per 100,000 person years in the
developing countries [6]. Predisposing risk
factors may vary tremendously on global level. In
developing countries like India and Nepal, non-
surgical eye trauma accounted for 48.6—65.4% of
all corneal ulcers and in the United States, non-




surgical trauma to the eye accounted for only
27% of all cases [6].

Staphylococcus aureus, Coagulase-negative
Staphylococcus, Pseudomonas aeruginosa,
Streptococcus pneumoniae, and Serratia sp. are
the most common causative agents of bacterial
keratitis. Fungal keratitis is reported mainly
from developing countries of the world,
predominantly occurs after ocular trauma. It is
mainly caused by filamentous fungi such as
Fusarium and Aspergillus sp., and some yeasts,
mainly Candida (Fig. 1). Among viruses, Herpes
simplex virus (HSV) and among parasites
Acanthamoeba sp. are the most common cause
of microbial keratitis [9-11].

The common sign and symptoms are pain,
redness, photophobia, blurring of vision, watering
or discharge from the eye [6]. Presumed
microbial keratitis is mainly investigated with
microscopy and culture of corneal scrapings from
infiltrated area. Smears, culture and antimicrobial
drug susceptibility are the most common and
fundamental tools for the laboratory diagnosis of
microbial keratitis [12,13,14]. Antibiotic eye drops
based on sensitivity pattern of causative bacteria
is the main stay of treatment of bacterial keratitis.
In case of fungal Kkeratitis, commonly used
antifungal drugs are voriconazole (1%),
amphotericin - B (0.15%), miconazole and
fluconazole eye drops [9]. Current antivirals for
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HSV keratitis includes acyclovir, ganciclovir,
penciclovir, triflurothymidine and valacyclovir
[10,15]. In case of Acanthamoeba keratitis,
chlorhexidine 0.02% is often used in combination
with aromatic diamidines such as 0.1%
propamidine isothionate, hexamidine 0.1% and
neomycin [16,17,18].

2.3 Herpes Zoster Ophthalmicus (HZO)

It is caused by the reactivation of the varicella-
zoster virus (VZV) infection i.e. Zoster, which is
present as a painful dermatomal rash on skin
and mucosa. It also affects the ophthalmic
division of the trigeminal nerve and subsequent
eye. HZO often includes severe chronic pain and
vision loss that's why it is considered as an
ophthalmologic emergency. Primarily, diagnosis
is based on history and skin findings [19].
Varicella is caused by human herpesvirus type 3
in childhood. After primary infection, the virus
remains dormant in neurosensory ganglia. After
years it may be reactivated, which results in the
cutaneous disease commonly known as herpes
zoster or shingles [20].

According to the Center for Disease Control and
Prevention (CDC), annually there are an
estimated 1 million cases of herpes zoster in the
US, and approximately 1 in 3 people have
develop shingles during their lifetime [21-23]. Up
to 4% of patients presenting with HZO require

Fig. 1. Microconidia of Fusarium sp. (a common causative agent of fungal keratitis) in LPCB
mount (x400)



hospitalization for management of complications
and to decrease longterm morbidity [23]. HZO
represents 10% to 20% of all herpes zoster
cases [21,23]. First-line interventions include
treatment with systemic antiviral drugs, such as
acyclovir. The Zostavax vaccine is recommended
for persons older than 50 years of age. For
postexposure  prophylaxis varicella  zoster
immune globulin is also available [20].

2.4 Peripheral Ulcerative Keratitis (PUK)

PUK includes infectious and inflammatory
conditions that wusually result in peripheral
corneal thinning. It is associated with an
epithelial defect and progressive loss of the
corneal stroma. Inflammatory causes are
associated with autoimmune collagen vascular
diseases. In a study, it was reported that in 50%
cases of collagen vascular disease PUK was the
initial manifestation [24-26]. Rheumatoid arthritis,
sarcoidosis, polyarteritis nodosa and Wegener's
granulomatosis are some of the possible causes,
of which rheumatoid arthritis is the most common
accounting for 34% [25-27]. Local autoimmune
syndromes, for e.g. Mooren’s ulcers are also a
possibility. Blepharitis can be a common cause of
such condition (marginal Kkeratitis). Intensive
immunosuppression and adequate management
of the blepharitis is important in these cases
[24,28,29].

In addition to autoimmune disorders, microbial
organisms such as bacteria, fungi, viruses, and
Chlamydia can cause PUK. The exact
pathophysiologic mechanism of PUK is vyet
unclear. The main symptoms are pain, redness,
tearing, photophobia, and decreased vision
secondary to corneal opacity in advanced cases
[24,30]. Treatment of underlying systemic
autoimmune disease has beneficial effects on
ocular manifestations, which is mainly a systemic
corticosteroids plus a cytotoxic agent (according
to the underlying systemic disease) during the
acute phase of the disease. Collagenase
inhibitors, such as topical 20% acetylcysteine
and topical 1% medroxyprogesterone, may be
useful in reducing stromal ulceration. Infliximab is
currently indicated for treatment of connective
tissue, accompanying PUK, doses vary from 3
mg/kg IV for rheumatoid arthritis to 5 mg/kg IV for
Crohn’s disease, given at weeks 0, 2, and 6, and
then every 8 weeks for up to 18 months. Use of a

tissue adhesive, tectonic corneal grafting,
lamellar graft and amniotic membrane
transplantation are the options in surgical

management [24,31,32].
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2.5 Phlyctenular Keratoconjunctivitis

It is a nodular inflammation of conjunctiva or
cornea that results from a allergic reaction to a
foreign antigen, which represents a cell-mediated
hypersensitivity response. Due to the high
prevalence of tuberculosis in last century, as a
consequence of a hypersensitivity reaction to
tuberculin  protein this disease occurred
predominantly in children with positive tuberculin
skin tests. It occurs primarily in paediatrics from 6
months to 16 years of age group [33]. Microbial
proteins of Staphylococcus aureus are the most
common causative antigens of phlyctenular
keratoconjunctivitis in developed countries like
United States [34]. In a study, 80.4% of patients
had the mean age of 10.2 years with female
preponderance [34]. Antigens of Mycobacterium
tuberculosis and Staphylococcus aureus are
most commonly associated; however,
Streptococcus viridians, chlamydia and intestinal
parasites including Hymenolepis nana have also
been reported as causative agents. Conjunctival
lesions may cause mild to moderate irritation in
the eye, while corneal lesions presented with
severe pain and photophobia [35].

The diagnosis is based on history and clinical
examination findings, further investigation is
required when the possibility of chlamydia or
tuberculosis is suspected. Chest radiographs,
tuberculin skin tests should be done for patients
with a history or symptoms of tuberculosis
infection. For patients suspected with chlamydia
infection, immunofluorescent antibody test and
PCR of conjunctival swabs provide accurate and
quick screening [33,36]. The first line of
treatment is to decrease the inflammatory
response, which generally responds to topical
steroids. In one study, topical cyclosporine A
(2%) eye drop was effective in severe paediatric
cases, steroid dependent and cases with multiple
recurrences [37]. Azithromycin or doxycycline
should be prescribed in Chlamydia induced
phlyctenular  keratoconjunctivitis. Complete
course of tuberculosis treatment is warranted in
patients with positive tuberculin tests [37,38].

3. CONCLUSIONS

Corneal disorders have been described since a
long time, but even today, despite the availability
of advance diagnostic techniques and a wide
range of antimicrobials they still pose a
diagnostic and therapeutic challenge. These
disorders are the public health problem not only
in developing countries but also in developed



nations. Corneal diseases are the major
contributing factor in the vision loss in all age
group of patients. So, there is a need of
knowledge and awareness about these diseases
for early detection and prompt administration of

correct treatment to prevent fatal ocular
consequences.
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