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Abstract 

Background: To determine the relationship of serum IgE levels and age-related cataract at the 

Special Eye Hospital in Palembang. 

Methods: An observational study with cross-sectional design study was undertaken in October 

2018 to May 2019 at the Special Eye Hospital in Palembang. There were 86 patients who met the 

inclusion and exclusion criteria. The independent variable in this study is the level of serum 

immunoglobulin E and the dependent variable is senile cataract. The data analysis has been done 

with diagnostic research by SPSS version 20.0 (SPSS, Inc Chicago, Illinois). 

Results: Thirty five people suffered from senile cataracts and fifty one people did not suffer from 

cataracts. The mean IgE level in senile cataract patients was 5.129 ± 1.588 ng /mL while in 

patients without cataracts it was 5.001 ± 1.564 ng/mL. There was no difference in IgE levels 

between senile cataract patients and patients without cataracts (p = 0.891). With statistical analysis 

using the ROC curve it was found that the IgE concentration cut off point was 5.046 ng/mL. 

There were 54.3% of senile cataract patients and 51% of patients without cataracts who had IgE 

levels > 5.046 ng/mL. Patients with IgE levels > 5.046 had an almost equal risk of senile cataracts 

compared to patients with IgE levels <5.046 (PR = 1.142 (CI95% 0.482 - 2.705; p = 0.935). 

Conclusion: There is no significant relationship between IgE levels and the incidence of senile 

cataracts. 
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Introduction 

Cataract is a turbidity that occurs in the lens, where the lens is a clear structure located 

behind the iris and in front of the vitreous.1 Senile cataract is a clouding of the lens that occurs at 

more than 40 years of age.2 Cataract is the most common cause of loss of vision in the world. 

According to the World Health Organization (WHO), cataracts cause vision problems by 33% and 

blindness  by 51%.3 

Lens turbidity occurs due to protein aggregation that appears without a definitive cause. 

Some risk factors are considered related to the occurrence of lens turbidity, including: family 

history, diabetes, hypertension, smoking, and sun exposure. The composition of the cloudy lens is 

unknown but changes in the structure of crystalline (a protein that maintains lens transparency) 

are considered to be involved and are accelerated in the presence of oxidative stress.4 

Immunoglobulin E (IgE) is an antibody that binds to the Fc receptor which is most found 

on the surface of mast cells and has a role in the response to allergens.5 The binding between IgE 

and Fc receptors activates degranulated mast cells, followed by the release of inflammatory 

mediators, such as cytokines, chemokines, histamine, proteoglycans, and mast cell proteases. 

These mediators induce hypersensitivity reactions.6 Because the immune response 

mediated by IgE is a trigger for systemic inflammation that produces oxidative stress, there is a 

suspicion that serum IgE levels are related to the process of cataract formation. This research will 

prove relationship between immunoglobulin E levels and senile cataracts. 

 

Methods 

An observational study with cross-sectional design study was undertaken in October 2018 

to May 2019 at the Special Eye Hospital in Palembang. There were 86 patients who met the 

inclusion and exclusion criteria. The protocol has been approved of Ethics Committee, Faculty of 

Medicine Sriwijaya University. Sampling in this study was carried out simple random based on 

gender and stratification based on age. The diagnosis of senile or non-senile cataracts is made 

through history taking and routine ophthalmological examinations ranging from visual 

examination with Snellen Chart, intraocular pressure examination (IOP) with Schiotz tonometer, 

anterior segment eye examination with biomicroscopic slit lamp, and posterior segment eye 

examination with direct fundoscopic examination. Examination of Imunoglobulin E by taking 
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blood samples as much as 2.5 ml and examined at the Biomolecular Laboratory, Faculty of 

Medicine Sriwijaya University. The frequency and distribution of patient data are described in 

univariate table and graph, and the relationship between immunoglobulin E levels and senile 

cataracts was tested using the Chi Square test. Chi Square Test was determined with an α value of 

0.05. Data analysis was performed using SPSS version 20.0 

 

Result 

In the period October 2018 to April 2019 there are 86 patients who meet the criteria of 

inclusion and exclusion. Thirty five people suffered from senile cataracts and fifty one people did 

not suffer from cataracts. 

Table 1 summarize that based on age, the average age of senile cataract patients was 64.00 

± 10.36 years with the most age group being 61-70 years (40%) while the average age of 

respondents without cataracts was 48.82 ± 5.21 years with the most age groups being 40-50 years 

(70.6%). In senile cataract patients, the male sex (51.4%) and female (48.6%) were almost the 

same, while in the patients without cataract the majority were male (64.7%). 
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Table 1: Characteristics demographics of research subject 

 
a Mann Whitney,p = 0,05, b Pearson Chi Square,p = 0,05,c Chi Square, p= 0, 

The majority of primary school cataract patient education is primary school (57.1%) 

while the majority of patients without cataract have college education (39.2%). The most 

occupations of senile cataract patients were housewives (34.3%) while the most occupational 

patients without cataracts were private (39.2%). 

With statistical tests the results showed there is a difference in age (p = 0,000) 

education (p = 0,019) and occupation (p = 0,000) between senile cataract patients and patients 

without cataracts. In addition, the results obtained no gender differences (p = 0.314) between 

senile cataract patients and patients without cataracts. 

The most cataract morphology on the right is the nucleus type as many as 23 people 

(65.7%), followed by mixed types as many as 8 people (22.9%) and 1 person each posterior 

and cortical subcapsular types. In the left eye the cataract morphology also found that most 

were nuclear as many as 19 people (54.3%) and mixed types as many as 9 people (25.7%). 

Data on the distribution of cataract categories can be seen in table 2. 
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Table 2: Cataract characteristics 

 

Table 3 shows the results that there were no differences in IgE levels between senile 

cataract patients and patients without cataracts (p = 0.891). IgE levels in senile cataract 

patients were 5,129 ± 1,588 ng / mL with a range of 2,899 - 9,866 ng / mL whereas in patients 

without cataracts the mean IgE levels were 5,001 ± 1,564 ng / mL with a range of 2,285 - 

7,953 ng / mL. 

Table 3: Level of Serum Immunoglobulin E 

 

 

 

Figure 1 is the intersection curve for IgE levels. From this figure, the best value for 

sensitivity and specificity is 5. 046. Nineteen of thirtyfive senile cataract patients (54.3%) 

had IgE levels > 5.046 while those without cataracts totaling 26 of 51 patients (51.0%) also 

had IgE levels> 5,046. With the Chi Square test it was concluded that there was no significant 

relationship between IgE levels and the incidence of senile cataracts, patients with IgE levels 

> 5.046 had an almost equal risk of senile cataracts compared to patients with IgE levels < 

5.046 (PR = 1.142 (CI95% 0.482 - 2.705; p = 0.935). 
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Figure 1. Intersection curve for IgE levels 

 

Table 4: The Relationship between Immunoglobulin E Levels and the 

Occurrence of Senile Cataracts. 

 

 

 

Discussion 

In this study, there were a total of 86 research subjects, consisting of 35 people suffering 

from senile cataracts and 51 others without cataracts. These results indicate that the prevalence of 

senile cataracts in this study was 40.7%. This is not much different from the study of Yoo et al in 

South Korea who get a senile cataract prevalence of 34%.7 

In the group of subjects with senile cataracts the mean age of the patients was 64.00 

± 10.36 years with the  most age group being 61-70 years (40%). The  prevalence of senile 
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cataracts will increase rapidly with age. Age is an important risk factor for cataracts. As the 

lens protein (crystalline) grows, it changes due to chemical modification and aggregation so 

that its molecular weight increases. Protein aggregation reduces transparency. Chemical 

modification of the lens nucleus protein also causes progressive pigmentation, the lens turns 

yellow or brownish.8 The modification of the crystalline lens can also be aggravated by the 

presence of oxidative stress which increases with age.9,10 

In this study, the proportion of senile cataract sufferers of male sex is the same as 

female sex with a ratio of 1: 1. The results of this study are not much different from a study 

in Australia in 2008 conducted by Kanthan et al who stated that the sexes of men and women 

have the same risk in the incidence of senile cataracts.This is different from the findings in 

other studies.11 Zhu RR et al stated that the prevalence of senile cataracts was higher in 

women than in men. The difference in these results was possible due to an increase in 

women's empowerment, a high level of awareness for treatment, or the result of hormonal 

changes associated with menopause.12 

In this study, the most common type of cataract morphology in both the right and left 

eye was nuclear type as much as 65.7% and 54.3%. This is consistent with the results of the 

study of Glynn et al in the United States which concluded that nuclear cataracts are the most 

common cataract morphology found in senile cataracts.13 Age-Related Eye Disease Study 

(AREDS) shows that increasing age is significantly associated with the incidence of nuclear 

cataracts.14 

With statistical analysis using the ROC curve, the cut-off point for immunoglobulin 

E based on a cataract diagnosis was 5.046 ng / mL. In this study 54.3% of senile cataract 

patients were found and 51% of patients without cataracts who had IgE levels> 5,046 ng / 

mL. With the Chi Square test, it was concluded that there was no significant relationship 

between immunoglobulin E levels and the incidence of senile cataracts (PR = 1.142 (CI95% 

0.482-2.705; p = 0.935)). This is in contrast to the results of research by Yoo et al in South 

Korea which concluded that elevated levels of immunoglobulin E are associated with the 

incidence of senile cataracts.7 

A difference in results might occur due to the small number of samples in this study. 

In addition there are differences in general characteristics of the sample in the two groups 
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may be a bias of this study. For this reason, further research is needed with a larger number 

of samples and similar characteristics of the samples. 

 

Conclusion 

There is no significant relationship between IgE levels and the incidence of senile 

cataracts, there were no differences in IgE levels between senile cataract patients and patients 

without cataracts. 
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