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Introduction
Idiopathic epiretinal membrane (iERM) is a rela-
tively common macular disease that threatens 
central vision in the elderly population.1 It may 
cause micropsia, macropsia, monocular diplopia, 
metamorphopsia, and/or decreased visual acuity. 
iERM is characterized by the presence of an avas-
cular fibrocellular contractile membrane over the 
macula; this membrane is composed of two major 
components: cells of retinal and extraretinal ori-
gin (gliocytes, fibroblasts, and hyalocytes) and 
extracellular matrix (ECM) proteins (mostly col-
lagen and fibrinogen).2,3 From the vitreous (inner) 
side to the retinal (outer) side, the ERM usually 
consists of (1) an inner cellular layer, consisting of 
one or multiple cell layers, and (2) an outer ECM 

layer containing bundles of extracellular fibrils, 
which usually are randomly oriented. With the 
increase in the level of cytokines, such as  
transforming growth factor (TGF), in the micro-
environment, cellular components begin to trans-
form into myofibroblast.4 iERM is significantly 
associated with aging and posterior vitreous 
detachment (PVD).5 As a result of aging, the 
accumulation of advanced glycation end products 
(AGEs) has been associated with vitreoschisis 
and PVD. The accumulation of AGEs may 
increase the stiffness of the tissue and may influ-
ence the mechanical properties of the iERM.6 
Both cellular changes and excessive production 
and accumulation of extracellular elements cause 
fibrosis on the retinal surface. Analysis of the 
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vitreous in previous studies found that levels of 
different cytokines such as fibroblast growth fac-
tor (FGF), nerve growth factor (NGF), glial cell 
line–derived neurotrophic factor, and vascular 
endothelial growth factor (VEGF) were signifi-
cantly higher in iERM samples compared with 
those in controls. It has led to the speculation that 
inflammatory processes are involved in iERM 
formation.7–10

The neutrophil-to-lymphocyte ratio (NLR), 
which assembles the harmful effects of neutro-
philia (a sign of inflammation) and lymphopenia 
(a sign of physiological stress), has arisen as a ben-
eficial prognostic marker of subclinical systemic 
inflammation.11,12 Furthermore, in recent studies, 
NLR, which has a prognostic and predictive value 
of various systemic inflammatory diseases (malig-
nancies and cardiovascular diseases), and another 
value obtained from a complete blood count, the 
platelet-to lymphocyte ratio (PLR), have been 
studied.13,14 Moreover, NLR and PLR have  
properly been investigated as fast and low-cost 
diagnostic methods in various acute and chronic-
associated inflammation disorders. Recently, NLR 
and PLR have also been studied in some ophthal-
mological diseases such as age-related macular 
degeneration (AMD), keratoconus, glaucoma, 
and non-arteritic anterior ischemic optic neuropa-
thy.15–19 Dikkaya and colleagues20 demonstrated 
that NLR values were significantly higher in iERM 
subjects than in control subjects.

Mean platelet volume (MPV) indicates platelet 
activity. A previous study has suggested that a rela-
tionship exists between MPV values and the pres-
ence and severity of inflammation in many systemic 
diseases.21 To the best of our knowledge, there is no 
evaluation of MPV values in patients with iERM yet.

In light of this information, we proposed to inves-
tigate the role of inflammation in the pathogene-
sis of iERM using NLR, PLR, and MPV, which 
are used as indirect indicators of inflammation, 
and to compare NLR, PLR, and MPV levels 
between iERM subjects and healthy control sub-
jects in this study.

Methods
This is a retrospective comparative study conducted 
at Beyoglu Eye Training and Research Hospital, 
Istanbul, Turkey. We examined the medical records 
from 2016 to 2017 including 36 patients who 
underwent pars plana vitrectomy and ERM-internal 

limiting membrane (ILM) peeling due to iERM 
and 39 patients who had cataract surgery without 
any ocular and systemic disease. The diagnosis of 
iERM was clinically made by slit-lamp detailed fun-
doscopic examination, and also the diagnosis was 
confirmed by spectral-domain optical coherence 
tomography (SD-OCT; Spectralis, Heidelberg 
Engineering, Germany). Fundus fluorescein angi-
ography (FFA) was performed to rule out vascular 
events, inflammatory diseases such as diabetic retin-
opathy, retinal vascular occlusion (RVO), uveitis, or 
malignancies. Patients with any anterior or posterior 
segment pathology (synechia and/or reaction) and 
glaucoma in both groups were not included in the 
study.

The control subjects were selected from patients 
who underwent a complete blood examination 
during the preoperative preparation phase for 
cataract surgery. An itemized fundus examination 
was performed to exclude macular pathologies 
using SD-OCT.

Subjects who had a potential secondary ERM 
such as any intraocular surgery history, blunt 
and penetrating ocular trauma history, retinal 
detachment, uveitis, diabetic retinopathy, and 
venous occlusion history were excluded from the 
study. In addition, ocular diseases such as senile 
macular degeneration and high myopia (as 
greater than 6 diopters); systemic diseases such 
as autoimmune disorders, cardiovascular dis-
ease, and/or malignancies; and drug usage states 
that may affect whole blood parameters such as 
chemotherapeutic and iron and corticosteroid 
were regarded as exclusion criteria for both 
groups.

We obtained blood samples from all individuals 
who participated in the study to investigate com-
plete blood count. Analyses were performed 
within 30 min following bloodletting with an 
automated blood cell counter (BC-2800; 
Mindray, China). Neutrophil, lymphocyte, plate-
let levels, and MPV were quantified. The NLR 
and PLR were computed as the ratio of neutro-
phils-to-lymphocytes and platelets-to-lympho-
cytes, respectively. We obtained blood samples 
from all individuals 1 day before surgery.

Statistical analysis
Descriptive statistics were used to describe study 
population characteristics. Continuous data were 
expressed as mean, standard deviation (SD), 
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median, and minimum–maximum. The distribu-
tion normality of the variables was tested using 
the Kolmogorov–Smirnov test. Independent-
samples t test or Mann–Whitney U test was used 
to compare the differences between two inde-
pendent groups according to the normality distri-
bution. The Chi-square test was used to compare 
categorical variables. Furthermore, receiver oper-
ating characteristic (ROC) evaluation was carried 
out to decide the cut-off threshold and measure 
the precision of NLR, PLR, and platelet profiles. 
Sensitivity, specificity, and area under the ROC 
(AUROC) curve were used for an overall predic-
tion of the accuracy of the classifier. Statistical 
analysis was performed using the SPSS 20.0 soft-
ware (for Windows; SPSS Inc, Chicago, IL, 
USA), and values of p < 0.05 were considered 
statistically significant.

Results
A total of 75 subjects were included in this study: 
36 subjects in the iERM group and 39 subjects in 
the control group. The mean age was 68 ± 5.2 
years and 65.3 ± 5.7 years in iERM and control 
groups, respectively. The sex distribution was 
similar between the two groups. The mean neu-
trophil count and MPV level were significantly 
higher in the iERM subjects than in the control 
subjects (p < 0.05). In contrast, the lymphocyte 
count was lower in the iERM group (p < 0.05). 

Erythrocyte sedimentation rate (ESR) and 
C-reactive protein (CRP) values were within  
normal limits in study and control subjects.  
The demographic characteristics and statistics of 
laboratory values in both groups are summarized 
in Table 1.

The mean NLR, PLR, and MPV levels were sig-
nificantly higher in the iERM subjects than in the 
control group (p < 0.05). The ROC analysis of 
the evaluated factors is demonstrated in Figure 1. 
According to the figure, the NLR AUROC value 
that was used to discriminate subjects in the 
iERM and control group was 0.82. When the best 
cut-off value was identified as 1.79, both sensitiv-
ity and specificity values were found to be 77%. 
The PLR AUROC value that was used to dis-
criminate subjects in the iERM and control group 
was 0.804. When the best cut-off value was iden-
tified as 101.3, sensitivity and specificity values 
were found to be 75% and 72%, respectively. The 
MPV AUROC value that was used to discrimi-
nate subjects in the iERM and control group was 
0.922. When the best cut-off value was identified 
as 10.45, sensitivity and specificity values were 
found to be 83% and 79%, respectively.

Discussion
In this study, we assessed NLR, PLR, and MPV 
levels in subjects with iERM and the control group. 

Table 1. Demographic characteristics and statistic of laboratory values in both groups.

Patients with iERM 
(n = 36) mean ± SD

Controls (n = 39) 
mean ± SD

p value

Age (years) 68 ± 5.2 65.3 ± 5.7 0.45*

Gender (M/F)  24/12 25/14 0.35†

Neutrophil (103/L) 4.55 ± 1.10 3.95 ± 0.80 <0.029*

Lymphocyte (103/L) 2.16 ± 0.46 2.43 ± 0.36 <0.032‡

Platelets (103/L) 273 ± 52.4 226.84 ± 50.5 <0.001*

MPV 11.56 ± 1.11 9.58 ± 0.93 <0.012*

NLR 2.13 ± 0.43 1.63 ± 0.28 <0.027*

PLR 132.27 ± 40.82 94.25 ± 21.33 <0.001*

F, female; iERM, idiopathic epiretinal membrane; M, male; MPV, mean platelet volume; NLR, neutrophil-to-lymphocyte 
ratio; PLR, platelet-to-lymphocyte ratio; SD, standard deviation.
p values <0.05 are shown in bold.
*Independent-samples t test.
†Chi-square test.
‡Mann–Whitney U test.
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A literature search revealed that this study is the 
first to report increased PLR and MPV values, 
along with increased NLR, in subjects with iERM 
when compared with subjects in a control group. 
In light of these findings, we can say that systemic 
subclinical inflammation may be associated with 
idiopathic ERM.

ERM is a commonly encountered disorder of the 
eye affecting individuals aged 50 years and above, 
with a reported prevalence ranging between 7% 
and 11.8%.22 ERM manifests on the vitreomacular 
interface via migration of different cell types onto 
the ILM, resulting in the overproduction of colla-
gen. ERM has cellular and extracellular compo-
nents.23 The cellular components include Müller 
cells, fibrous astrocytes and microglia, hyalocytes, 
fibroblasts, and myofibroblasts, whereas the extra-
cellular components include fibronectin and type I 
and VI collagens.2,24

In recent years, NLR has been identified as a sim-
ple, fast, and reliable marker for the prediction of 
the prognosis of such systemic inflammatory con-
ditions as diabetes mellitus, myocardial infarc-
tion, and malignancies.25,26 As with other systemic 
diseases, NLR has also been studied in various 
ocular diseases, such as diabetic retinopathy, 
AMD, RVO, optic neuritis, and glaucoma. Ilhan 
and colleagues19 identified higher NLR in patients 
with AMD than in the control group and also 
found an increasing NLR correlation with disease 
severity. Ozgonul and colleagues17 evaluated NLR 

in patients with pseudoexfoliation syndrome 
(PEX) and pseudoexfoliation glaucoma (PXG) 
and reported increased NLR in both groups when 
compared with the control group. Ulu and col-
leagues27 used NLR as a marker of inflammation 
to evaluate the relationship between diabetic 
retinopathy and inflammation and found higher 
NLR in patients with diabetic retinopathy than in 
those without it. In another valuable study by 
Ozgonul and colleagues16 evaluating NLR in 
patients with primary open-angle glaucoma 
(POAG), NLR was found to be higher in patients 
with POAG than in the control group, and the 
authors reported a correlation between pattern 
standard deviation and NLR.

Similar to NLR, PLR is another biomarker indi-
cating the presence and severity of inflamma-
tion.28 Kokcu and colleagues29 have reported 
increased PLR in advanced stages of ovarian can-
cer. Unlike NLR, there is a limited number of 
studies in the literature evaluating the relation-
ship between PLR and ocular disease. One such 
study that evaluated PLR in patients with POAG 
found significantly higher PLR in patients with 
POAG than in the control group.16 In another 
study, Alan and colleagues30 evaluated the rela-
tionship between PLR and the severity of Behçet’s 
syndrome (BS) and found a positive correlation 
between PLR and disease severity. Ozgonul and 
colleagues17 evaluated PLR in patients with PEX 
and PXG and reported elevated PLR compared 
with controls in both PEX and PXG patients.

Figure 1. The ROC analyses of the studied variables (NLR, PLR, and MPV).
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In recent years, MPV has been introduced as a 
new and important marker of inflammation, with 
reported successes being similar to those of NLR 
and PLR. For example, Ekiz and colleagues31 
compared patients with BS and recurrent aph-
thous stomatitis with a healthy control population 
and recorded significantly higher MPV values in 
the patient group, whereas Yazici and colleagues32 
reported higher MPV values in patients with 
ankylosing spondylitis and rheumatoid arthritis. 
Similar to other studies, this study found higher 
MPV values in patients with iERM than in healthy 
subjects.

This study has some limitations. For example, 
the research was designed as a retrospective 
study, and the study featured only a small sam-
ple. The most significant limitation is the lack of 
any detailed analysis of inflammation other than 
CRP and ESR, either in the study or in the con-
trol group.

In conclusion, the study found higher NLR, PLR, 
and MPV values in patients with ERM than in the 
control group. Based on these findings, we can 
say that subclinical systemic inflammation may be 
associated with idiopathic ERM. To better under-
stand the relationship between the systemic 
inflammatory process and iERM, there is a need 
for comprehensive studies.
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