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ABSTRACT
Objective: To investigate the association between skin prick test and severity of allergic conjunctivitis.
Study Design: Cross sectional observational study.
Study Place and Duration of Study: Akbar Niazi Teaching Hospital, Bara Kahu, Islamabad, between March and September
2019.
Methodology: 150 eyes of 150 diagnosed cases of allergic conjunctivitis, who had had a skin prick test, were included in the
study. Cases with other concurrent ocular surface diseases, conjunctivitides, systemic allergies, and those on systemic steroids,
anti-histamines and tricyclic antidepressant agents were excluded. Signs of allergic conjunctivitis were graded via slit-lamp
examination using a  5-5-5  exacerbation grading scale.  Allergic  conjunctivitis  was classified as  being severe if  the total  score
was ≥230, moderate if the score was >20 and <230, and mild if the score was ≤20. Frequency distribution was reported for
age, gender and result of skin prick test. Test of significance and correlation analysis was carried out between the result of skin
prick test and the severity of allergic conjunctivitis using Statistical Package for Social Sciences version 20.0. A p-value of <0.05
was taken as significant.
Results: Mean age was 18.62 (±8.15) years in 91 males and 59 females. Mild (n = 28), moderate (n = 77), and severe (n = 45)
cases showed no statistically significant correlation with the skin prick test (positive or negative) in any of the three categories
(mild p = 0.44, r = 0.153, moderate p = 0.89, r = 0.016, and severe p = 0.73, r = 0.052).
Conclusion: Skin prick test did not show a significant association or correlation with the severity of allergic conjunctivitis.
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INTRODUCTION

Ocular allergic conjunctivitis is a set of inflammatory diseases
that  usually  manifest  at  a  young  age;  in  most  patients  is
secondary to type 1 hypersensitivity reactions.1 It is broadly
classified as acute and chronic; with the acute variant being
limited to or exacerbating in specific season(s) and the chronic
type persisting all year round.2 Climatic, genetic and environ-
mental factors determine the severity of symptoms experi-
enced by the patient.3 It is estimated that allergic conjunctivitis
affects 5-22% of the human population; the exact prevalence
varies  with  both  the  geographic  region  and  location.4  In
Pakistan, a prevalence of 19% has been reported.5
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An extensive inquiry into the etiology of allergic conjunctivitis is
generally overlooked, resulting in the disease being underdiag-
nosed and undertreated.1 This increases the likelihood of the
development of complications associated with ocular allergies;
these include increasing corneal astigmatism, keratoconus and
corneal ulcers.6

To ensure timely diagnosis and management of ocular allergic
reactions, the utility of the skin prick test has been explored with
varying  results,  with  some  researchers  supporting,7-9  while
others finding no significant relationship between the two.10

Though investigations into the prevalence of allergic conjunc-
tivitis have been reported from Pakistan; to the best of authors’
knowledge, this is the first investigation of its kind. Its aim was to
investigate the relationship between the severity of  allergic
conjunctivitis (using a 5-5-5-grading scale) and the skin prick
test.

METHODOLOGY

Approval  for  this  cross-sectional  observational  study  was
obtained  from  the  Institutional  Review  Board  (IRB)  of  the
Hospital. A total of 150 cases (150 eyes) were recruited for the
study from the Outpatient Department of Akbar Niazi Teaching
Hospital between March and September 2019 through purpo-
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sive sampling. Diagnosed patients of allergic conjunctivitis of
either gender, who were between the ages of 10 and 60 years
and had already undergone a skin prick test, were included in
the study. Patients with concurrent ocular surface diseases,
infectious  as  well  as  non-allergic  non-infectious  conjunctivi-
tides  were  excluded  from the  study.  Cases  with  concurrent
systemic allergies were also excluded from the study. Patients
on systemic steroids, systemic anti-histamines, and tricyclic
antidepressant drugs were also excluded from the study since
the use of these agents may interfere with cutaneous hypersen-
sitivity reactions.

A full disclosure of the study objectives and methods was made
to the cases, and informed consents were taken. In the case of
patients under 18 years of age, the consent was obtained from
the parents or legal guardians. All the cases were made familiar
with the procedure of examination by demonstration. After a
detailed history, the cases underwent a complete ocular exami-
nation. The patients were evaluated for signs of allergic conjunc-
tivitis using a slit lamp biomicroscope by a single observer with a
major postgraduate degree and 7 years postgraduate experi-
ence, who was blind to the study. The signs were graded using a
standardised 5-5-5 exacerbation grading scale (Table I). This
grading methodology takes into account 5 clinical signs in each
of the 100-point, 10-point, and 1-point categories. Each sign
that was positive in a particular category was multiplied by its
designated points. The theoretical maximum total attainable
score  was  555;  while  the  minimum attainable  score  was  0.
 Greater weightage was assigned to signs in the 100-point cate-
gory as their presence was indicative of more severe disease.
Similarly, the weightage assigned to the signs in the 5-point and
1-point categories were representative of the presence of the
signs  in  relatively  milder  allergic  conjunctival  disease.  The
scores in each category were added to calculate the severity
score for each individual patient. The signs included in the 100--
point category were the presence of active giant papillae, gelati-
nous  limbal  infiltration,  exfoliative  epithelial  keratopathy,
shield ulceration and the proliferation of papillae on the lower
palpebral  conjunctiva.  The  10-point  category  included  the
following  signs;  blepharitis,  velvety  appearance  of  papillae,
Horner-Tranta’s spots, edema of the bulbar conjunctiva, and
superficial punctate keratopathy. Finally, the signs in the 1-
point category included the presence of papillae in the upper
palpebral conjunctiva, follicles in the lower palpebral conjunc-
tiva,  hyperemia  of  the  palpebral  conjunctiva  and  lacrimal
effusion. The allergic conjunctivitis was graded as being severe
if the total score was more than or equal to 230, moderate if the
score was more than 20 but less than 230, and mild if the score
was equal to or less than 20.

The age, gender, score from the clinical  examination of the
patient using the 5-5-5 exacerbation grading scale (referred to
a 5-5-5- grading scale) as well as the result of the skin prick test
was  entered  into  the  database.  Categorical  variables  were
expressed  as  frequency  and  percentage,  while  quantitative
variables  as  mean  (±SD).  Independent  sample  t-test  was

applied to compare mean total scores with the result of the skin
prick test. The result of the skin prick test was correlated against
mean disease severity scores using Pearson’s correlation. In all
cases a p-value of less than 0.05 was taken as significant. IBM
SPSS Statistics version 20 was used to perform all data anal-
yses.

RESULTS

A total of 150 eyes of 150 cases were enrolled in the study, of
which 60.7% (n = 91) were males and 39.3% (n = 59) were
females. The mean age of the patients was 18.62 (± 8.15) years.
The skin prick test was positive in 38.7% (n = 58), and negative
in 61.3% (n = 92) of cases.

Based on the 5-5-5-grading scale, a total of 18.7% (n = 28) cases
had the mild form of allergic conjunctivitis, 51.3% (n = 77) had
the moderate form, while 30% (n = 45) suffered from the severe
variety. The mean score of these categories based on the result
of their skin prick test is shown in Table II.

There was no statistically significant difference in the mean
score of the patients with mild (p = 0.44), moderate (p = 0.89) or
severe allergic conjunctivitis (p = 0.73) with a positive or nega-
tive skin prick test (Table II). A very slight positive but statisti-
cally insignificant correlation was seen between the mild (r =
0.153) moderate (r = 0.016) and severe (r = 0.052) forms of
allergic conjunctivitis with the results of the skin prick test.

DISCUSSION

The  objective  of  this  study  was  to  ascertain  the  correlation
between the skin prick test and the severity of allergic conjunc-
tivitis based on the 5-5-5 grading scale. To the authors’ knowl-
edge, this is the only study from Pakistan that addresses this
aspect using the 5-5-5 grading scale. The 5-5-5 grading scale
utilises commonly, seen clinical signs,11,12 is easy to use, and is
recommended to be employed to grade the severity of allergic
conjunctival disease.11 Establishing a relation between the skin
prick test and the severity of allergic conjunctivitis may allow
the use of the former to form a predictor for the nature of allergic
conjunctivitis in terms of the severity of the disease.

In each of the three categories of allergic conjunctivitis (mild,
moderate, and severe), the mean score on the 5-5-5 grading
scale was greater for patients with a positive skin prick test as
compared to those with a negative one (Table II). However, this
was not statistically significant (Table II). In each of the three
groups, there were more patients with a negative skin prick test
as compared to those in whom it was positive (Table II). It has
been suggested that the skin prick test might be a confirmatory
test  for  allergic  conjunctivitis  since  it  is  an  IgE  mediated
hypersensitivity reaction.9

The present findings are similar to those of an investigation on
Brazilian population.13 Both the countries show a high preva-
lence of allergic conjunctival disease; with Pakistan reporting a
prevalence of 19%,5 while the data from Brazil showing a preva-
lence of 15-20%.14
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Table I: The 5-5-5 exacerbation grading scale.
Grade Signs

100-point
Score: 100 x Number of positive signs
Min score: 0
Max score: 500

1. Active giant papillae
2. Gelatinous infiltrates of limbus
3. Exfoliative epithelial keratopathy
4. Shield ulcer
5. Papillary proliferation at lower palpebral conjunctiva

10-Point
Score: 10 x Number of positive signs
Min score: 0
Max score: 50

1. Blepharitis
2. Papillary proliferation with velvety appearance
3. Horner’s Tranta’s spots
4. Edema of bulbar conjunctiva
5. Superficial punctate keratopathy

1-Point
Score: 1 x Number of positive signs
Min score: 0
Max score: 5

1. Papillae at upper palpebral conjunctiva
2. Follicles at lower palpebral conjunctiva
3. Hyperemia of palpebral conjunctiva
4. Hyperemia of bulbar conjunctiva
5. Lacrimal effusion

Total score (100 x Number of positive signs in 100-point grade) + (10 x Number of positive signs in 10-point
grade) + (1 x Number of positive sings in 1-point grade)

Table II: Number of cases of positive and negative skin prick test their respective 5-5-5 exacerbation grading scale mean score, p-value and
correlation.

Severity of allergic
conjunctivitis

Number of cases (n) Mean score ±SD
p-value Correlation

rPositive skin prick
test

Negative skin prick
test Positive skin prick test Negative skin prick

test
Mild 11 17 10.18 ±5.12 8.65 ±4.95 0.44 0.153
Moderate 26 51 99.08 ±64.08 96.86 ±65.64 0.89 0.016
Severe 21 24 341.81 ±106.16 331.29 ±99.03 0.73 0.052

The investigation carried out by them revealed no statistically
significant correlation between the severity of allergic conjunc-
tivitis and the cutaneous hypersensitivity reaction as assessed
by the skin prick test. The age group of the patients in both
the  studies  was  also  comparable  (with  a  majority  of  the
patients being in the pediatric age group). In both the studies,
there were more male than female patients; this may be a
manifestation of a male predilection shown by chronic allergic
conjunctival disease.

Investigations carried out on the Chinese population, however,
revealed a significant positive correlation between the severity
of allergic conjunctivitis and the skin prick test.7 However, their
sample size was considerably smaller than ours (n = 40 as
opposed to n = 150 for our investigation).

The skin prick test was found to be positive in all the tested
patients (n = 38), who presented with ocular allergies in a
limited study done on the Lebanese population.15  This is  in
contrast to this study where the number of patients with a
negative skin prick test (n = 92) outnumbered those with a
positive  test  (n  =  58).  A  difference  in  the  sample  size  of  the
two  studies  may  have  been  responsible  for  this  difference  in
the results obtained for the two populations.

A study of a comparative size (n = 144), reported that the skin
prick test is not a good predictor for ocular allergic conjunc-
tivitis  and  can  be  deceptive  as  it  may  falsely  identify  an
allergen  that  exhibits  systemic  hypersensitivity,  while  the
conjunctival tissue is not sensitive to it.16

Another investigation surmised that around 50% patients of
ocular allergic conjunctivitis exhibit a negative skin prick test.17

This finding is similar to that of our study where 61.30% of the

cases showed a negative skin prick test.  It  must be noted
however, that the utility of the skin prick test has been demon-
strated to be higher in the diagnosis of IgE mediated allergic
reactions  such  as  allergic  rhinitis  and  dermatitis.18  Allergic
conjunctivitis seems to be an exception to this rule, a fact that
may be attributed to a deviation of the Th2 lymphocyte line
involved  in  pathogenesis  of  conjunctival  al lergic
reactions.17  The  study  of  conjunctival  scrapings  to  look  for
evidence  of  inflammatory  mediators  released  in  response  to
an  allergy  have  been  shown  to  be  unreliable  as  well.19

However, when allergic conjunctivitis is accompanied by other
IgE mediated allergies, a positive skin prick test is reported to
be present in a higher percentage of the study population.20

From the analysis of the present data and its corroboration
with  the  findings  of  other  studies,  a  mixed  result  has  been
obtained. There is a lack of conclusive evidence that may be
used to either support or refute the utility of the skin prick test
in  the  diagnosis  of  ocular  allergic  conjunctivitis.  However,
majority of these studies imply that the skin prick test poorly
correlates with the severity of allergic conjunctivitis.13,16,17 Thus,
it is unlikely to have high utility in the identification of patients,
who  may  suffer  from  more  severe  forms  of  the  disease.
Furthermore,  it  can also  be  stated with  confidence that  since
the severity of allergic conjunctivitis shows poor correlation to
the  tested  allergens,  therapy  against  these  specific  allergens
may  prove  to  be  of  little  benefit  for  the  patients  as  far  as
ocular  symptoms  are  concerned.

The limitations of this study include a non-random selection
of patients, lack of controls and a limited selection of tested
allergens.  A randomised controled trial  with an extensive
array  of  allergens  used  for  the  skin  prick  test  may  be
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performed to further corroborate the findings of this study in
the local population.

CONCLUSION

No  statistically  significant  relationship  exists  between  the
severity of allergic conjunctivitis and the results of the skin
prick  test.  A  weak,  positive  correlation  was  observed
between the severity of allergic conjunctivitis and the result
of the skin prick test that was not statistically significant.
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