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ABSTRACT

Objective: To establish an association of vernal keratoconjunctivitis with keratoconus.

Study Design: cross-sectional study.

Place and Duration of Study: Department of Ophthalmology, Rawal Institute of Health Sciences, Rawalpindi Pakistan
from Dec 2019 to Feb 2020.

Methodology: Patients with an age less than 16 years and a history of VKC were included. Ulcers or scars, systemic
connective tissues, and blue sclera were excluded. Follow-up after two weeks and later three months was conducted.
Individuals with K readings of less than 45 diopters were considered normal.

Results: Among the 135 individuals enrolled in the study, more males 95(70%) than women 40(30%) were observed. The study
also showed more individuals from age groups 1-10 years of age 107(79%). After three months, biomicroscopic findings and
corneal topography (Oculus Pentacam HR) revealed that 20 individuals (14.8%) developed keratoconus (p<0.001). The disease
severity, periodicity, and eye rubbing lead to the development of keratoconus.

Conclusion: Pediatric keratoconus deteriorates faster than adults, and the management differs for various reasons, such as
faster progression and advanced stage of disease at the time of diagnosis. It burdens society as it influences children's quality
of life and development. Hence, predisposing conditions such as Vernal keratoconjunctivitis need early diagnosis, recognition
of progression, and appropriate intervention to prevent vision-threatening conditions such as keratoconus.
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INTRODUCTION

Vernal keratoconjunctivitis (VKC) is a bilateral,
chronic, seasonal allergic condition of the eyes.
Patients present with severe itching, redness, dis-
comfort, photophobia, burning and stinging, giant
papillae, corneal shield ulcers, superficial keratopathy,
and keratoconus, which leads to permanent corneal
damage and vision loss.12

Vernal keratoconjunctivitis is estimated to be
prevalent in 3.2 per 10,000 inhabitants (0.03%) in the
European countries. Literature shows that the
prevalence of the disease is 1.24/10,000 persons in the
USA3 It is reported prominently in school-age
children, in 80% of cases (ages 4-7 years), and is docu-
mented to be 3-4 times more often in males than
females. It is a self-limited condition; however, some
adults may persist with the disease.*>
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The literature also highlights that the diagnosis
criteria for VKC are still inadequately defined.
Therefore, VKC is underestimated and is causing
complications with irreversible damage due to delayed

detection of both the disease and impending
complications.  Keratoconus is a  bilateral
noninflammatory condition frequently reported

among the complications of VKC. It causes corneal
protrusion, ectasia, and scarring. The result is distorted
or diminished vision. It has an incidence of
approximately 1/2000. Ophthalmic examination
reveals the presence of Vogt's striae and corneal
astigmatism in individuals with keratoconus. VKC, eye
rubbing, atopy, and Down syndrome are listed among
the positive associations of keratoconus.” It is
suggested in the literature that early forms of
keratoconus may go undetected. Hence, meticulous
attention towards the diagnosis will help with time
management. Early cases may be treated with
spectacles, collagen cross-linking, and intrastromal
corneal ring segment implantation. However, corneal
transplantation may be required in the advanced
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stages of keratoconus, with risks of graft rejection and
permanent blindness.8

VKC is a significant reason for visual debilitation
and reduced quality of life in children and young
adults. Children with severe VKC have a poor quality
of life (QoL) because of limitations in daily activities,
schooling, vacationing, and potential psychological
and relationship issues.’ In a study, it was highlighted
that Keratoconus patients encounter depressive
symptoms more often compared to healthy subjects
without visual impairment.’® Since keratoconus leads
to a severe loss of vision, the study's rationale is to
focus on awareness of early screening programs for
early detection and adequate management to avoid the
need for corneal transplantation and help preserve
visual acuity. This study aims to find the association of
VKC with keratoconus.

METHODOLOGY

The cross-sectional study was conducted at the
Department of Ophthalmology, Rawal Institute of
Health Sciences, Rawalpindi Pakistan from December
2019 to February 2020 after approval from the
Institutional Review Board (IRB=RIHS-REC/050/19).
WHO calculator was used to determine the sample
size with the association of VKC and keratoconus as
9.7%.11 Data was collected through non-probability
consecutive sampling.

Inclusion Criteria: Children with a history of VKC
were included study, regardless of gender, duration of
disease, or severity.

Exclusion Criteria: Children with VKC associated with
ulcer or scar, systemic connective tissues and blue
sclera were excluded.

Informed written consent was obtained from both
the patients' parents. Patients were instilling
Fluorometholone 0.1% TDS with sodium cromoglycate
(4%) plus Tetrahydrozoline HCL (0.05%) eye drops
TDS. A detailed history and ophthalmic examination
were conducted. Visual acuity was assessed using the
Snellen chart. An automated refractometer and
keratometer (Unicos URK-700)were used and recorded
during the first visit. A follow-up after two weeks and
later three months was conducted. Individuals with K
readings of less than 45 diopters were considered
normal, while individuals with K readings of more
than 45 diopters (D) were included in the list of
suspected keratoconus.’? The individuals with
keratoconus were further assessed for Fleischer rings,
Vogt's stria, punctate epithelial erosions (PEE's),

scissor's reflex and oil droplet reflex and diagnosis was
confirmed using corneal topography(Oculus pentacam
HR).

There is inadequate literature on the classification
of VKC. Due to its overlapping symptoms with other
allergic conditions of the eye, it is hard to identify.
However, patients with VKC were diagnosed based on
the presence of papillae. Individuals were labelled
VKC if eyelid hyperemia of the bulbar and tarsal
conjunctiva was positive upon eversion. Further
papillae of different sizes and gelatinous infiltrates in
the limbal area (Trantas Horner nodules) suggested
VKC, which is generally not evident in seasonal or
perennial allergic conjunctivitis. The presence of
papillary hyperplasia is considered a must. Hence, as
per Zacari et al. VKC was divided into palpebral,
limbal and mixed.®

Data were analyzed using Statistical Package for
the Social Sciences (SPSS) version 23 and MS Excel
2016 software. Mean and standard deviation were
calculated for quantitative variables. Frequency and
percentages were calculated for categorical variables.
Chi-square and t-tests were applied for inferential
statistics. The p-value of <0.05 was considered
significant.

RESULTS:

A total of 135 pre-diagnosed VKC patients aged
less than 16 were included. There were more males
(95,70%) than women (40,30%). Patients with pre-
diagnosed VKC on treatment were included
irrespective of gender and age (mean age=8.57+2.37).
The sample was divided into two groups, each with a
band of ten years of disease duration. The study
sample showed more individuals from age groups 1-10
years of age (107,79%). Biomicroscopic findings and
corneal topography (oculus pentamer) revealed 20
individuals (14.8%) having keratoconus (p<0.001).

Males and females were almost equally affected
by the two groups. (p=0.969). Out of the total, 14, 10%)
of males developed keratoconus, and 4% of females
(n=6) were affected. Age showed an insignificant
association with keratoconus (p=0.929). Among all the
patients diagnosed with keratoconus, 13(9.6%) showed
periodicity throughout the year, while 7(5.2%) showed
periodicity 2-3 times a year (p=0.985). Among all those
who had keratoconus, 16(11.9%) showed 1-10 years of
disease duration, and 4(3%) had >10 years of disease
duration (p=0.929), as shown in Table-I.
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The examination of keratoconus individuals
showed the presence of Fleischer rings, Vogt stria, and
PEE (p<0.001). Individuals reported a frequent change
of glasses and the habit of rubbing their eyes to combat
itching from VKC. It was recorded that individuals
with keratoconus reported having a history of frequent
glass changes (p<0.001) (Table-II).

Table-I: Association Between Keratoconus, Periodicity and
Duration of Disease (VKC) (n=135)

. Keratoconus

Periodicity No Yes p-value
Throughout the year 75(55.6%) 13(9.6%) 0.985
2-3time a year 40(29.6%) 7(5.2%) )
Duration of disease

1-10 years 91(67.4%) | 16(11.9%)

>10 years 24(17.4%) 4(3%) 0.929

Total 115(85.2%) | 20(14.8%)

Table-II: Association Between Keratoconus and Signs of VKC
on Slit Lamp, Opthalmoscope, Retinoscope, Glasses Change
and Rubbing of Eyes (n=135)

Slit Lamp Examination Keratoconus p-
(signs of VKC) No Yes value
No 113(83.7%) | 1(0.7%)
Fleisher ring 0(0%) 8(5.9%)
Vogt stria 1(0.7%) 6(4.4%) | <0.001
Pun?tate epithelial 10.7%) 5(3.7%)
erosions
Opthalmoscope Examination
No reflex present 115(85.2%) | 1(0.7%) <0001
Oil droplet reflex 0(0%) 19(14.1%) )
Retinoscopic Reflex
No reflex present 115(85.2%) | 6(4.4%) <0001
Sicessor reflex present 0(0%) 14(10.4%) )
History of Glass Changes
No 115(85.2%) | 7(5.2%) <0001
Yes 0(0%) 13(9.6%)
History of Eye Rubbing
No 115(85.2%) | 7(5.2%) | <0.001
Yes 0(0%) 13(9.6%)
Total 115(85.2%) | 20(14.8%)

Table-III: Comparison of K-Reading at Zero Weeks, at 2
Weeks and at 3 Months in Keratocnus and non Keratoconus
Patients (n=135)

q Keratoconus
K-reading at
Zero Week No Yes p-value
(N=115) (N=20)
Right eye 42.61+1.2 43.66+1.3 0.001
Left eye 42.81+1.2 43.90+1.0 0.003
K Reading at 2 Weeks
Right eye 42.59+1.1 44.27+1.2 <0.001
Left Eye 42.84+1.2 44.00+1.0 <0.001
K reading at 3 Months
Right eye 42.60+1.2 44.43+2.3 <0.001
Left eye 42.81+1.2 46.15+2.6 <0.001

Keratometry helped confirm the K readings (diopters)
falling in the range of inclusion for keratoconus. The
mean K- value for the keratoconus individuals at week
zero was (right eye mean=43.75+1.280, left eye mean=
44.00£0.951), which got deranged to (right eye
mean=46.6612.158, left eye mean=46.37+2.495) (Table-
II).

DISCUSSION

Keratoconus is a progressive noninflammatory
condition that has been reported to have an association
with VKC.13 Our study showed that around 15% of the
patients with severe VKC and continuous periodicity
ended up with keratoconus. More males were affected
than females being affected. A study showed similar
results where 58.6% had VKC association with more
males affected than females. The severity of the disease
was also documented more in VKC patients with
keratoconus.*  Another study discussing the
prevalence of keratoconus was 11.2% among
keratoconus patients.’> A similar study by Alrobaian et
al.’e showed patients with keratoconus associated with
VKC, with up to 96.3% being males. This highlighted
gender association with the development of
keratoconus in the VKC condition. (p=0.038).

Our study results showed that the severity of
VKC was present in almost all cases in which
keratoconus was developed. A similar study done by
Naderan et al’7? Showed that the severity of VKC
caused the development of keratoconus. However, the
seriousness of keratoconus was also linked with the
severity of VKC. Thus, interventions and precautions
were necessitated in cases presenting with severe
symptoms of VKC to avoid progression to
keratoconus.

Our study results showed that patients had a
more palpebral type of VKC followed by limbal mixed
with a mean disease duration of around five years and
patients with disease more frequent in a 1-10 years age
band. This is similar to results shown by Irfan et al.
with a mean duration of the illness being 4+1.6 years
and more patients falling in the first 12 years age
group, with palpebral conjunctivitis being the most
frequent type followed by limbal and mixed.8

Vkc is linked with rubbing-related complications,
which are due to itching and watery eye sensations
that trigger the habit of chronic eye rubbing. Forceful
and continued rubbing may lead to corneal ectatic
conditions and keratoconus. The effect is attributed to
mechanical trauma causing corneal thinning.® Our
results showed that almost all individuals who
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developed keratoconus with the VKC had a history of
eye rubbing and frequent glasses change. A study by
Rahman et al. highlighted that individuals developed
keratoconus on the dominant hand side of the eye due
to vigorous rubbing. Out of 200 individuals,125 had a
history of eye rubbing. This would lead to rapid vision
changes, causing potential deterioration of quality of
life. It also necessitates controlling itching as the
priority management point to avoid rubbing and,
hence, keratoconus.20

CONCLUSION

According to our study, VKC affects males more than
females, and the progression of the disease into keratoconus
depends upon the age at which the patient develops VKC. It
is severe at the start of the disease, and exposure to risk
factors aggravates it further, such as dust and allergens.
Hence, VKC, which can easily cause a vision-threatening
condition, keratoconus, needs to be diagnosed as early as
possible, along with recognition of risk factors and
progression. Our recommendation is to monitor VKC
regularly to prevent vision-threatening complications like
keratoconus.
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