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Abstract
Epidemic Viral Keratoconjunctivitis (EKC) is a type of adenovirus ocular infection. EPK is highly contagious and has tendency to
occur in epidemics.
At least 19 serotypes of adenovirus have been implicated in causing eye infection. The purpose of this study to compare
between the usual management and the new management of viral Keratoconjunctivitis.
523 patients of viral conjunctivitis were diagnosed by clinical picture and laboratory investigation.163 patients (121males,42
females, aged from 4years to 63 years) were treated with usual management (first group).
360 patients (212 males, 148 females, aged from 4 years to 80 years) were treated by the new management (second group).
The study was hold between September 2000 and February 2004 in AL Khafji national hospital ( Saudi Arabia).Patients were
followed up for 3 months up to 4 years.
13 patients (7.97%) of the first group showed spontaneous recovery, 150 patients (92.02%) showed subepithelial opacities.
312 patients (86.6%) of the second group showed spontaneous recovery, 33 patients (9.1%) of the second group showed
recovery after use of topical steroids, 15 patients(4.1%) of the second group showed corneal opacities .
The new management proved to be significantly better than the usual management (P < 0. 0001).

INTRODUCTION
Epidemic Viral Keratoconjunctivitis (EKC) is a type of
adenovirus ocular infection. EKC is highly contagious and
has the tendency to occur in epidemics.
More than 50 serotypes of adenovirus have been isolated,
and at least 19 documented serotypes cause EKC. (15)
The most commonly associated serotypes include adenovirus
8, 19, and 37; and, less frequently, serotype 2-5, 7, 9, 10, 11,
14, 16, 21, and 29. Because of low, natural immunity against
adenovirus in the general population (e.g., adenovirus type 8
antibodies are found in <5% of the general population in the
US), every individual is considered susceptible to infection.
(2)
Adenovirus strains of a new type were isolated from patients
with epidemic Keratoconjunctivitis. They were not

completely neutralized by any antiserum against adenovirus
prototypes. PCR followed by restriction endonuclease
analysis demonstrated that they were type 8. PCR followed
by sequencing revealed a high homology rate between them
and type 9. (14)
Human adenovirus type 37 (HAdV-37) is a major cause of
epidemic Keratoconjunctivitis and has recently been the
largest causative agent of Keratoconjunctivitis in Japan. (17)
Adenovirus types 8 and 19 are responsible for epidemic
Keratoconjunctivitis and they are highly contagious for up to
2 weeks. (10)
A tandem mass spectrometry-based approach is
demonstrated for detecting a receptor for Ad37, one of the
causative agents for epidemic Keratoconjunctivitis. Partial
purification of membrane glycoproteins was performed by
using lectin-affinity chromatography and sodium dodecyl
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sulfate- polyacrylamide gel electrophoresis (SDS-PAGE).
Gel bands that were shown to bind AD37 by using Viral
Overlay Protein Blot Assay (VOPBA) were excised,
proteolyzed and analyzed by using liquid chromatography
coupled to nano-electrospray tandem mass spectrometry
(nanoLC-MS/MS) to identify putative receptors contained in
a mixture of proteins. (19)
Four candidate receptors were identified among
approximately 50 proteins based on a search against a
protein database. Inhibition of gene delivery mediated by an
AD37 vector, with antibodies against the glycoproteins
identified by tandem mass spectrometry, strongly indicated
that Membrane Cofactor Protein (MCP), a member of the
complement regulatory family of proteins, is the receptor.
This rapid and sensitive mass spectrometry based strategy is
perceived to have wide potential applications for the
detection of viral receptors. (19)
The incubation period is 2-14 days and the person may
remain infectious for 10-14 days after symptoms develop.
(15)
It is characterized by conjunctivitis: acute onset of watering
redness, foreign body sensation and discomfort. Both eyes
are affected in 60% of cases. (2)
Examination show lid oedema, a follicular response which is
frequently associated with a preauricular adenopathy,
subconjunctival haemorrahages and pseudomembranes may
develop (22)
Keratitis occurs in 80 % of cases and divided into 3 stages:
Stage 1: occurs within 7-10 days of the onset of
symptoms. It is characterized by a diffuse punctate
epithelial Keratitis which may resolve or may go to
stage 2.
Stage 2: is characterized by focal white
subepithelial infiltrates which develop beneath the
epithelial lesions. They are thought to represent
immune response to adenovirus and may be
associated with mild transient anterior uveitis.
Stage 3: is characterized by anterior stromal
infiltrates which may persist for months and even
years. (9)
No gender predilection exists. The infection is more
common in adults, but all age groups can be affected. (15)

2 of 6

EKC epidemics tend to occur in closed institutions (e.g.,
schools, hospitals, camps, nursing homes, workplaces). (5)
Direct contact with eye secretions is the major mode of
transmission. Other possible methods of transmission are
through air droplets and possibly swimming pools.
Adenovirus can be recovered from the eye and throat for as
long as 14 days after onset of clinical symptoms. (13)
Many epidemics have been initiated in ophthalmology
outpatient clinics by direct contact with contaminated
diagnostic instruments. (15)
The following explains the infectious transmission in
hospitals and clinics: (1) the virus (adenovirus type 19)
remains viable for 5 weeks, (2) the virus is resistant against
standard disinfectants such as 70% isopropyl alcohol and
ammonia, and (3) the virus sheds from the eye 3 days before
and 14 days after symptom onset. (4)
Epidemics of Keratoconjunctivitis are often traced to an eye
care facility. Disease is commonly spread by
ophthalmologists 'contaminated fingers or contaminated
instruments and eye drops. (1)
Virus can be spread by finger to eye contact; it can also be
spread to contaminated instruments such as applanation
tonometers. (22)
EKC in East Asia and other parts of the world is endemic
and does not appear to be transmitted through medical
intervention. Viruses were isolated from more than 50% of
cases of viral conjunctivitis; adenovirus constituted 94% of
the EKC is a self-limiting disease (5)
It tends to resolve spontaneously within 1-3 weeks without
significant complications. In 20-50% of cases, corneal
opacities can persist for a few weeks to months (rarely up to
2 y). This phenomenon can decrease visual acuity
significantly and cause glare symptoms .In rare cases;
conjunctival scarring and symblepharon can occur secondary
to membranous conjunctivitis. (15)
The patients recover spontaneously within 2-3 weeks with
subepithelial opacities in 80 % of cases which persists for
months or years even with the use of topical steroid.(2)
It is necessary to pay attention to the health education of
population as well as to improve hygienic habits. (13)

AIM OF THE WORK
In this study we compared between the usual management
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and the new management of EKC.

Manual removal of pseudomembranes with non
toothed forceps and cotton tipped applicators
during the eye wash.

PATIENTS AND METHODS
523 patients (333 males, 190 females, aged from 4 years to
80 years) were selected in the study in ophthalmic
department in Al-kafji national hospital (Saudi Arabia). The
study was started in September 2000 up to February 2004.

Antibiotic eye drops (ciprofloxacin) five times
daily, choramphenicol eye ointment once by night.
Lubricant eye drops (refresh eye drops five times
daily).

They were divided into two main groups.

Cold compresses.

First group: 163 patients (121 males, 42 females
aged from 4 years to 63 years) were treated by the
usual management.
Second group: 360 patients (212males, 148
females aged from 4 years to 80 years) were
treated by the new management.

Topical steroid (fluorometholone eye drops four
times daily) in cases of subepithelial infiltrates.

RESULTS
First group (usual management):

All cases were diagnosed by clinical pictures and
conjunctival smear.

150 patients (92.02%) have the usual course of
disease and resolve after 3 weeks with anterior
stromal infiltrates. The opacities did not resolve
even with the use of topical steroids.

The clinical picture is characterized by acute onset
of watering, redness, foreign body sensation and
discomfort. Both eyes are affected in 60% of cases.
(9)
Examination show lid edema, a follicular response
which is frequently associated with a preauricular
adenopathy, subconjunctival haemorrahages and
pseudo- membranes may develop (3)

13 patients (7.97%) have complete recovery
without any sequels.
Second group (new management):
312 patients (86.6%) recover completely within
9-12 days without subepthelial opacities or stromal
infiltrates.

Conjunctival smear showed predominant
lymphocytes which is diagnostic for viral infection.
(2)

33 patients (9.1%) recover with subepithelial
infiltrates which resolve with the use of topical
steroids (fluorometholone).

Close follow up for all cases range from 3 months
to 4 years.

15 patients (4.1%) recover with subepithelial
opacities which persist for years even the use of
topical steroids (fluorometholone or predinsolone).

USUAL MANAGEMENT
Conjunctivitis: non specific antibiotics eye drops and
ointments .cold compresses, artificial tears, non steroidal anti
inflammatory like voltaren eye drops. (15)

Figure 1

Keratitis: topical steroids in stage 3. Steroids do not shorten
the course of the disease but merely suppress the corneal
inflammation so that the lesions tend to recur if steroid is
discontinued prematurely. (2)

MODIFIED (NEW) MANAGEMENT
Eye wash with normal saline every day until the
patients recovered.
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DISCUSSION
Epidemic Keratoconjunctivitis is annoying disease
producing discomfort and is highly contagious, usual
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management did not affect the course of the disease,
subepithelial opacities which persist for months or years lead
to blurring of vision increase the discomfort of the patient
after resolution of infection. (9)

new management is significantly better than the usual
management in shortening the course of the disease,
decreasing the subepithelial infiltrates (P < 0.0001).

Epidemic Keratoconjunctivitis is a serious ophthalmologic
disease that occurs sporadically in families, schools, health
units and it can affect the anterior eye segment like
turbidities that influence the eyesight sharpness. There is no
treatment proved to be curable. (13)

We conclude from our study that the new management of
epidemic viral Keratoconjunctivitis: alleviate the patient's
symptoms (redness, swelling, discomfort, photophobia, pain,
and tearing), decrease the course of the disease, decrease the
occurrence of subepithelial opacities and help topical
steroids to vanish residual opacities.

It is necessary to recognize the disease on time, to treat it
adequately, to carry out the antiepidemic activities, and to
cut the ways of transmission. (14)
It is also necessary to pay attention to the health education of
population as well as to improve hygienic habits. The
prevention is the best protection from EKC
keratoconjunctivitis affection as there is no effective
antiviral treatment for the disease. (17)
Patients and health care personnel have acquired and
transmitted epidemic Keratoconjunctivitis during the
outbreaks. (3)
Viral conjunctivitis is an occupational hazard of eye care
physician. Take all precautions possible not to be a victim
.The treatment is only supportive. (23) Treatment of Epidemic
viral Keratoconjunctivitis is unsatisfactory. (11)
Treatment for adenoviral conjunctivitis is supportive. No
evidence exists that demonstrates efficacy of antiviral
agents. (1)
The incubation period ranges from 2 to 14 days, and
shedding of virus occurs from late in the incubation period to
as long as 14 days after onset of disease. (15)
Adenovirus survives for long periods on environmental
surfaces; ophthalmologic instruments and equipment can
become contaminated and transmit infection. Contaminated
hands are also a major source of person-to-person
transmission of adenovirus, both from patients to health care
personnel and from health care personnel to patients. Hand
washing, glove use, and disinfection of instruments can
prevent the transmission of adenovirus. (15)
The prevention is the best protection of Keratoconjunctivitis
affection. (14)
The new management was a trial to alleviate the patient
discomfort and visual disabilities. It is proved now that the
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CONCLUSION

Figure 2
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