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Can the Neutrophil-Lymphocyte Ratio be Used as a 
Biomarker in Patients with Primary or Recurrent 

Pterygium?  

Armağan Filik1 , Mehmet Özgür Çubuk1 , Furkan Üçtepe1 , Hülya Güngel2

ABSTRACT

Purpose: The purpose of this study was to evaluate the infl ammatory state in patients with primary or recurrent pterygium by utilizing 
the neutrophils-lymphocytes ratio (NLR). 
Materials and Methods: We reviewed the medical records of the patients diagnosed with primary or recurrent pterygium retrospectively. 
The control group comprised of randomly selected patients who underwent strabismus or blepharoplasty surgery. Complete blood count 
values were obtained from routine preoperative laboratory examinations in the study and control groups. The NLR was calculated by 
dividing the neutrophils count by the lymphocytes count. 
Results: The study enrolled 374 patients, including 178 patients with primary pterygium, 178 patients as controls, and 18 patients with 
recurrent pterygium. The average NLR was markedly higher in the recurrent pterygium group compared to the other groups (p=0.016). 
The primary pterygium and control groups were similar with respect to the mean NLR (p= 1.000). The area under the receiver operating 
characteristic (AUROC) curve value of the NLR, which distinguished patients with recurrent pterygium from those with primary 
pterygium, was found to be 0.699. The best cutoff value was 1.92, with a sensitivity of 77.8% and a specifi city of 60.1%. 
Conclusion: Patients with recurrent pterygium showed a higher NLR compared to those in the other groups. The NLR is not a reliable 
biomarker of primary pterygium. However, the NLR can be used as a reliable, simple, and inexpensive biomarker of recurrent pterygium.
Keywords: Infl ammation, neutrophils-lymphocytes ratio, primary pterygium, pterygium, recurrent.
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INTRODUCTION

Pterygium, a common ocular surface disorder which, is 
characterized by proliferation of altered limbal stem cells 
with infl ammation and neovascularization of extracellular 
matrix (ECM).1Exposure to chronic UV light and oxidative 
stress play an important role in the pathogenesis of pterygium 
by disrupting limbal stem cell’s function.2-4 It was shown 
that pterygium cells expressed elevated levels of numerous 
infl ammatory cytokines (IL-1, IL-6, IL-8), growth factors 
(FGF, TGF-β, VEGF) and MMPs (MMP-1, MMP-2 
MMP-3, MMP-9) and these mediators contributed to the 
infl ammation, fi brogenesis, vascularization and invasion 
of pterygium.5 Additional hereditary, immunological and 
environmental factors (wind, dust or trauma) could also get 
involved in the development of pterygium.5

Different surgical techniques with various success rates were 
defi ned in the treatment of  pterygium. Surgical techniques 
in pterygium are bare sclera technique, intraoperative 
MMC (Mitomycin C) application, conjunctival autograft 
technique and amniotic membrane grafting technique.6-

11One of the most common complication of pterygium 
surgery is recurrence. Although predicting factors of 
recurrence were not fully understood, they probably 
depended on infl ammation and other factors (genetics, 
surgical factors, young age, current active growth, and 
ocular motility restriction).12,13

Generally, infl ammatory response associated with an 
increase in neutrophils to lymphocyte ratio.Therefore, 
several studies have showed that the increased neutrophils-
lymphocytes ratio (NLR) could be used as a rapid and 
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low-priced marker of systemic infl ammation.14 Previous 
studies have presented an association between NLR and 
some ophthalmological diseases such as age-related 
macular degeneration, idiopathic epiretinal membrane, 
keratoconus, dry eye, primary open angle glaucoma.15-20

In the current study, we aim to evaluate the infl uence of 
systemic infl amatuary process on primary and recurrent 
pterygium by utilising NLR.

MATERIALS AND METODS

A retrospective, clinical study was designed to evaluate 
NLR in patients with primary and recurrent pterygium. 
The local ethics committee approved this study which 
conformed to the Helsinki Declaration principles.  

Patient Selection

Medical records of patients who underwent pterygium 
surgery at the Istanbul Education and Research Hospital 
between January 2015 and March 2020 were retrospectively 
analyzed. The control included consecutively selected 
patients who underwent strabismus or blepharoplasty 
surgery between January 2015 and January 2020.  

Patients with diabetes mellitus, cardiovascular diseases, 
arterial hypertension, malignancies, hematological 
or autoimmune disorders, and chronic infl ammatory 
disorders were excluded from the study. Patients having 
a history of ocular surgery other than the pterygium were 
also excluded.

Measurement Methods

Routine preoperative laboratory examination in both 
study and control groups were used to obtain complete 
blood count values. Neutrophil and leukocyte counts were 
measured using an automatic blood counter (Sysmex-XN 
9000 Hematology Analyzer, Kobe, Japan). We calculated 
NLR by dividing the neutrophil count by the lymphocyte 
count.

Statistical Analyses

Statistical Package for the Social Sciences (SPSS) version 
22.0 software program was used for statistical analysis. 

Descriptive statistics are presented as minimum, maximum 
and mean ± standard deviation.The kolmogorov-smirnov 
test was used to normal distribution compatibility of 
parameters. The parameters   did not match to the normal 
distribution. Therefore, non-parametric tests were used 
for statistical analysis. The kruskal-wallis test was used 
for comparison of pterygium group, control group and 
recurrent pterygium group in terms of NLR and age. The 
chi-square test was used to compare gender. We performed 
receiver operating characteristic (ROC) analysis with 
Youden’s index to evaluate the predictive performance of 
NLR. Given a 95% confi dence interval, p-values lower 
than 0.05 indicated a statistically signifi cant difference.

RESULTS

The present study enrolled 374 eyes of 374 patients, which 
consist of 178 eyes with primary pterygium, 178 eyes 
control group, and 18 eyes with  recurrent pterygium. 
Demographic characteristics were similar in different 
groups, as presented in Table 1.

The neutrophil and lymphocyte count and NLR are 
shown in Table 2.The mean NLR was 1.87, 1.91 and 2.30 
respectively primary pterygium group, control group 
and recurrent pterygium group. There was a statistically 
signifi cant difference between the three groups (p = 0,016).
Detailed statistical analysis between groups is shown in 
Table 3.

The ROC analyses were shown in Figure 1. According to 
the ROC curve, the AUROC value of the NLR to distinguish 
patients with primer pterygium group and control group 
was found to be 0.486, as shown in Figure 1A. The best 
cutoff value was 1.74, with a sensitivity of 45.5% and 
specifi city of 45.5%. Furthermore, the AUROC value of 
the NLR to distinguish patients with primer pterygium 
group and recurrent pterygium group was found to be 
0.699, as shown in Figure 1B. The best cutoff value was 
1.92, with a sensitivity of 77.8% and specifi city of 60.1%.

DISCUSSION

High neutrophil and low lymphocyte counts are biomarkers 
of systemic infl ammation.21Also NLR is a simple, cheap, 

Table 1: Demographic Characteristics.
Parameters Primer pterygium group                  Control group Recurrent pterygium group                  p
Patients/eye 178/178 178/178 18/18
Female/male 93/85 95/83 11/7 0.389*
Age 55.1 ± 12.7 56.4 ± 14.1 58.1 ± 12.3 0.082**
*Chi-square test,  **Kruskal-Wallis test



and reliable biomarkers of infl ammation. NLR found 
to be high in some infl ammatory conditions and is used 
as a biomarker such as cardiovascular, infl ammatory, 
endocrinological diseases and malignancies.21-26Also 
NLR was found high in the patients with age-related 
macular degeneration, idiopathic epiretinal membrane, 
keratoconus, dry eye, primary open angle glaucoma. 
Therefore it supports that NLR can be used as a biomarker 
in the local infl ammatory ophthalmological diseases. 15-20

There are 2 studies in the literature evaluating the NLR in 
patients with pterygium.

In one of these two studies, NLR was higher in patients 
with pterygium than control group.27

In the other study, NLR was found similar to the control 
group in pterygium patients.28In these two studies, patients 
with recurrent pterygium were excluded from the study.

In the present study, no statistically signifi cant difference 
was found between the pterygium group and the control 

group (p = 1,000). NLR value for distinguishing the patients 
with primer pterygium group from the control group was 
0.486 with a cutoff value of 1,74 (sensitivity=45.5%, 
specifi  city=45.5%). Therefore, NLR cannot distinguish 
the infl amatuar process reliably in primary pterygium and 
control group. On the other hand, NLR was signifi cantly 
higher in the recurrent pterygium group than in the other 
two groups (p = 0,016). NLR value for distinguishing the 
patients with recurrent pterygium group from the primer 
pterygium group was 0.699 with a cutoff value of 1.92 
(sensitivity=77.8%, specifi city= 60.1%). 

Pterygium is a local infl ammatory and degenerative 
disease rather than systemic disease.Therefore, we 
think that there is no difference between the pterygium 
group and the control group in terms of NLR. However, 
immonuhistochemical studies has been reported that 
Cyclooxygenase-2 enzyme was observed to be higher in 
the recurrent pterygium group than primary pterygium 
group.29Cyclooxygenase-2 enzyme is known to play an 
important role in infl ammation.30,31 Therefore, we think that 
the NLR is higher in the recurrent pterygium group than 
the other 2 groups.

The present study show that NLR is not reliable biomarker 
in primary pterygium. On the other hand, high NLR in the 
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Table 2. Neutrophil and lymphocyte count and NLR in different groups.

Parameters
Primer pterygium group

n:178                  
Control group

n:178
Recurrent pterygium group       

n:18           
Neutrophil 10^9/L
Mean ± SD (Min-Max)

4.29 ±1.33
(1.84-10.59)

4.12 ±1.31
(1.46-7.84)

4.57±1.55
(2.95-7.72)

Lymphocyte 10^9/L
Mean ± SD (Min-Max)

2.41 ±0.68
(0.86-5.30)

2.32±0.68
(0.89-4.90)

1.99 ±0.45
(1.52-2.93)

NLR
Mean ± SD (Min-Max)

1.87±0.65
(0.50-4.45)

1.91± 0.79
(0.52-5.09)

2.30±0.68
(1.92-4.04)

NLR: Neutrophil-lymphocyte ratio, SD: Standard deviation, Min: Minimum value, Max: Maximum value, n: number of eyes

Table 3: Statistical analysis between groups.
Groups p
Primary pterygium group - Control group - 
recurrent pterygium group

0.016

Primary pterygium group - Control group 1.000
Primary pterygium group - recurrent pterygium 
group

0.022

Control group - recurrent pterygium group 0.012
p = Kruskal-Wallis test
There was a statistically signifi cant difference between the 
three groups (p = 0.016). 
There was no statistically signifi cant difference between the 
primary pterygium group and the control group (p = 1.000).
There was a statistically signifi cant difference between the 
primary pterygium group and the recurrent pterygium group
(p = 0.022).
There was a statistically signifi cant difference between the 
control group and the recurrent pterygium group (p = 0.012).

Figure 1: A) AUROC value of the NLR to distinguish 
patients with the primer pterygium group and the control 
group, B) AUROC value of the NLR to distinguish patients 
with the primer pterygium group and the recurrent 
pterygium group.
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recurrent pterygium group suggests that NLR can be used 
as a simple and inexpensive biomarker.

CONCLUSION

We think that NLR is not reliable biomarker in primary 
pterygium. But NLR can be used as a reliable, simple 
and inexpensive biomarker in recurrent pterygium.That 
difference arise from that recurrent pterygium has higher 
infl amation than primary pterygium.
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