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Abstract
Purpose: Keratoconus is an ectatic corneal disease characterized by regional thinning and protrusion that leads to 
irregular astigmatism and, ultimately, substantial vision impairment. The aim of this study was to see if there was 
a link between serum IgE levels and keratoconus. Methods: At the Combined Military Hospital Dhaka, a 
prospective observational study was conducted in the general Eye OPD and Cornea clinic. The study involved 60 
participants who were divided into 2 groups. Thirty people with keratoconus were assigned to Group A, while 30 
healthy people were assigned to Group B. All 60 patients had their serum IgE levels checked. Results: The mean 
age of the study subjects in Group A and group B were 19.60±5.28 (SD), and 20.23±5.62 (SD) respectively; 13 
were male and 17 were female in Group-A, and 10 were male and 20 were female in Group-B. Serum IgE was 
243.183±143.059 (SD) in group-A and 86.067±77.065 (SD) in group-B. There was a significant rise in serum IgE 
in Group-A (p value <0.0001). Conclusion: Elevated serum IgE levels are strongly associated with keratoconus. 
Measuring serum IgE could be an important parameter in the management of Keratoconus.
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Introduction

Keratoconus is the commonest ectatic corneal 
disease. Thinning and forward protrusion are 
common symptoms. As the cornea takes on a 
conical shape, irregular astigmatism develops. 
Within 16 years, around 50 % of people with 
normal fellow eyes will develop keratoconus. In 

almost all cases, both eyes are affected at some 
point, at least on tophographic imaging.1 In 
certain circumstances, advanced keratoconus can 
result in a considerable loss of vision due to 
progressive ectasia and even a corneal scar.2,3,4 

Keratoconus is a condition that can progress or 
spontaneously stabilize.5 In its early stage, 
keratoconus can be managed with spectacles or 
hard contact lenses. Corneal collagen cross 
linking with or without an intracorneal ring 
segment is used to treat progressive instances. 
Keratoplasty is needed to restore vision in 
advanced keratoconus. As a result, detecting this 
condition early and treating it with known risk 
factors may increase the chances of the disease 
stabilizing without causing further damage. 
Ocular allergies, atopy, and eye rubbing are all 
important factors in keratoconus pathogenesis.6,7 
IgE (Immunoglobin E)  is a key driver for allergic 
response, with reference to the pathogenesis and 
management of keratoconus.8 IgE is a crucial 
modulator of the major risk factors (allergy, 
atopy, and eye rubbing) linked with keratoconus. 
The signs and symptoms of allergy and atopy, 
including ocular manifestations, are well known 
to be predominantly driven by an IgE-mediated 
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Introduction

Keratoconus is the commonest ectatic corneal 
disease. Thinning and forward protrusion are 
common symptoms. As the cornea takes on a 
conical shape, irregular astigmatism develops. 
Within 16 years, around 50 % of people with 
normal fellow eyes will develop keratoconus. In 

almost all cases, both eyes are affected at some 
point, at least on tophographic imaging.1 In 
certain circumstances, advanced keratoconus can 
result in a considerable loss of vision due to 
progressive ectasia and even a corneal scar.2,3,4 

Keratoconus is a condition that can progress or 
spontaneously stabilize.5 In its early stage, 
keratoconus can be managed with spectacles or 
hard contact lenses. Corneal collagen cross 
linking with or without an intracorneal ring 
segment is used to treat progressive instances. 
Keratoplasty is needed to restore vision in 
advanced keratoconus. As a result, detecting this 
condition early and treating it with known risk 
factors may increase the chances of the disease 
stabilizing without causing further damage. 
Ocular allergies, atopy, and eye rubbing are all 
important factors in keratoconus pathogenesis.6,7 
IgE (Immunoglobin E)  is a key driver for allergic 
response, with reference to the pathogenesis and 
management of keratoconus.8 IgE is a crucial 
modulator of the major risk factors (allergy, 
atopy, and eye rubbing) linked with keratoconus. 
The signs and symptoms of allergy and atopy, 
including ocular manifestations, are well known 
to be predominantly driven by an IgE-mediated 

cellular response.9,10,11  The objective of this study 
was to find out association between serum IgE 
and keratoconus.

Material and methods

This observational study was conducted at 
General Ophthalmology OPD and Cornea OPD, 
CMH, Dhaka from July 2021 to December 2021. 
Patients with keratoconus and an age-matched 
normal population were taken as study 
populations irrespective of gender. Age ranged 
from 10 to 40 years. Patients with history of 
ocular trauma were excluded from the study. 
Serum IgE levels were measured at the Armed 
Forces Institute of Pathology (AFIP). A total of 
60 cases were included in the study. They were 
divided into two groups. Group-A contains 30 
keratoconus patients and Group-B contains an 
age-matched normal population. Informed 
written consent was taken from each patient. A 

detailed history was taken. A clinical 
examination was performed and properly 
recorded. The data were analyzed with SPSS 26 
version. The categorical data were presented as 
frequency (%) and the continuous data as mean 
(SD). The two groups were compared by 
Chi-square test for categorical variables and 
Student t test for continuous variables. A p-value 
less than 0.05 was considered statistically 
significant in two tailed test. This protocol was 
approved by the Ethical Review Committee of 
Combined Military Hospital, Dhaka.

Results 

The average age of Group-A was 19.60±5.28 
(SD) and Group-B was 20.63±5.62 (SD). In 
Group-A, 19 (63.3%) of them were aged between 
10-20 years. In Group-B, the 17 (56.7%) of 
people were between the ages of 10 and 20 
(figure 1).

Figure-1: Age distribution of study population (n=60)

There were 13 (43.3%) males and 17 (56.7%) females in Group A, and 10 (33.3%) males and 20 (66.7%) females 
in Group B (p=0.426) (table 1). 

The average serum IgE was 243.183±143.059 (SD) in Group-A and 86.067±77.065 (SD) in Group-B respectively 
which was statistically significant (P value <0.001) (table 2).

Table 1: Sex distribution of study population (n=60)

Sex  Group A Group B p value 

Male 13 (43.3%) 10 (33.3%) 0.426* 

Female  17 (56.7%) 20 (66.7%)  
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Discussion

Keratoconus is a progressive, non-inflammatory 
condition marked by corneal thinning and 
protrusion, progressive myopia, and irregular 
astigmatism. It damages the structural integrity 
of collagen material within the corneal stroma, 
resulting in corneal thinning and bulging over 
time.12 Keratoconus, which causes alterations in 
the collagen and keratocytes in the ectatic region, 
could be linked to a local (ocular surface) 
manifestation of an IgE-based systemic 
immunological imbalance typical in allergies or 
atopy.13,14,15 Several degranulating mast cells and 
inflammation of inflammatory cells can be seen 
in conjunctival biopsies from ocular allergy 
patients.16  Because must cell activation leads to 
the synthesis of cytokines, which aid 
immune-cell trafficking and the release of protein 
inflammatory mediators.17-19 The eye rubbing in 
response to itchy eyes has been suggested as an 
important link between Keratoconus and IgE.20 
In our study, we discovered that the mean serum 
IgE in Group-A (Keratoconus Patients) and 
Group B (Normal Population) were 
243.183±143.059 and 86.067±77.065 
respectively (p<0.001). So, this study found a 
strong association between elevated serum IgE 
and Keratoconus. We also found that, 83% of 
keratoconus patients had elevated serum IgE. On 
the other hand, only 23% of the normal 

population group had elevated serum IgE. 
Peyman et al.21 performed a clinical trial and 
found that 92.7% keratoconus patients exhibit a 
history of allergic disorders that is more serum 
IgE. Millodot et al.22 also found that Keratoconus 
patient exhibit more atopy and elevated IgE (OR 
3.0, 95% CI 1.2-7.6). Weed et al.23 in their study 
concluded that atopic conditions and elevated 
IgE were found in 77% of keratoconus patients.
There were potential limitations to our approach. 
The study was conducted in a short period of 
time, with small sample size and limited 
resources and facilities. It was conducted in a 
selected hospital, So the study population might 
not represent the whole community. A 
multi-centered study with large sample size 
would have given a better result.

Conclusion

This study concludes that there is a strong 
association between elevated serum IgE and 
keratoconus. So, measuring serum IgE could be 
an important parameter in the management of 
keratoconus.
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