Therapeutic Advances in Ophthalmology

Original Research

Assessment of platelet-to-lymphocyte ratio
in patients with retinal vein occlusion

Bengi Ece Kurtul
Sait Coskun Ozcan and Veysel Cankurtaran

Abstract

, Ayse idil Cakmak, Ahmet Elbeyli, Deniz Ozarslan Ozcan,

Purpose: To investigate platelet-to-lymphocyte ratio (PLR) in retinal vein occlusion (RVO] patients.
Methods: In this study, we retrospectively reviewed data of 32 patients with RVO (RVO group) and
32 age- and sex-matched participants without RVO (control group) between January 2017 and
March 2019. The PLR was determined by dividing the platelet count by the lymphocyte count.
Results: Age and gender were comparable between the groups (p=0.204 and p=0.800,
respectively). PLR was significantly elevated in the RVO group compared with the control
group (137 (113-164) vs 101 (86-129), p = 0.001)). In the receiver operator characteristics
curve analysis, the optimal cut-off value of PLR for predicting RVO was 123, with 69%

sensitivity and 72% specificity.

Conclusion: We report that PLR are elevated in RVO, suggesting that PLR may be a useful

marker for RVO.
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Introduction

Retinal vein occlusion (RVO) is the second most
common retinal vascular disorder following dia-
betic retinopathy. If left untreated, RVO may lead
to loss of vision due to retinal ischemia and macu-
lar edema.! Depending on the place of the vessel
blockage, the RVO is divided into central retinal
vein occlusion (CRVO) and branch retinal vein
occlusion (BRVO).2 Although the mechanisms
of RVO are not fully understood yet, high
intraocular pressure or glaucoma, and short axial
distance are believed to be localised risk factors.!>2
Furthermore, atherosclerotic diseases, diabetes
mellitus, hypertension, systemic inflammatory
diseases, dyslipidemia, oral contraceptive drug
use, gravidity, smoking, hypercoagulable situa-
tions, and older age are thought to be systemic
factors for RVO development.?> Several existing
acceptable treatments such as laser photocoagu-
lation, intravitreal steroids, and intravitreal vascu-
lar endothelial growth factor inhibitors have been
reported for RVO.+7 Given that RVO can cause
vision loss, the identification of easily accessible
markers for RVO is very important.

Platelet cells have a crucial part in the ethiopatho-
genesis of thrombo-occlusive diseases. The plate-
let hyperaggregability might be an important
factor in the RVO development process.® On the
other hand, lymphocytes are important cells that
play a role in inflammatory response, and activa-
tion of systemic inflammatory pathways, as seen
e.g. in sarcoidosis and Behget’s disease, are also
involved in the pathogenesis of RVO.%10 As RVO
is a disease involving thrombotic and inflamma-
tory processes, inflammatory markers may help to
predict the risk of RVO. Platelet-to-lymphocyte
ratio (PLR), which is an inexpensive marker cal-
culated from routine complete blood count (CBC)
test, is a new biomarker that shows the existence
both thrombosis and inflammation. Higher PLR
levels are associated with poor cardiovascular
events.!!"13 The PLR has also been investigated in
many ophthalmic disorders such as glaucoma, dry
eye disease, and uveitis.!416 Given the significance
of thrombogenesis and inflammation in the ethi-
opathogenesis of RVO, we purposed to explore a
relationship between PLR and other routine CBC
parameters and occurrence of RVO.
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Materials and methods

This study was been conducted according to the
tenets of Declaration of Helsinki. The study pro-
tocol was approved by the Ethical Committee of
Hatay Mustafa Kemal University Tayfur Ata
S6kmen Faculty of Medicine approved (2019/03)
before the study was initiated. All patients pro-
vided informed consent.

We retrospectively reviewed the data of 32 sub-
jects diagnosed with any type of RVO at our
center (RVO group) and 32 age- and sex-matched
individuals (control group) who came to our
clinic for routine ophthalmologic examination
between January 2017 and March 2019. Patients
having CBC pending the onset diagnosis were
assessed. CBC parameters of control subjects for
routine control and CBC parameters of RVO
patients for further investigation were requested
by the internal medicine outpatient clinic.
Exclusion criteria was composed of a history of
any ocular surgery or trauma, diabetes, active
smoking, kidney insufficiency, chronic obstruc-
tive lung disease, anemia, cancer, any
cardiovascular disease, acute/chronic infections
or chronic inflammatory diseases, stroke, and
glaucoma. DPatients using nonsteroidal anti-
inflammatory, anticoagulant medications, and
oral contraceptive pills were also excluded. All
patients underwent a detailed ophthalmic exam.
CRVO was identified as the existence of retinal
hemorrhages together with retinal vein dilatation
in four retinal quadrants. BRVO was identified as
venous dilation and tortuosity with flame-shaped
and dot-blot hemorrhages in a wedge-shaped
region. Fundus fluorescein angiography was used
for identifying retinal non-perfusion and classify-
ing ischemia.

Venous blood samples were gathered by antecu-
bital vein and evaluated within 2h with hematol-
ogy analyzer (Mindray, UK). The PLR values
were analyzed by dividing the platelet count by
the lymphocyte count.

Statistical analysis

Parametric data were assessed as mean = stand-
ard deviation or median (25-75% interquartile
range) as appropriate. Continuous variables were
compared with the Student’s z-test or Mann—
Whitney U test when appropriate. Categorical
data were expressed as number and percentages.
To compare categorical data, the chi-square test
was used. Receiver operator characteristic (ROC)

curve analysis was applied to define the best cut-
off points of PLR, neutrophil-to-lymphocyte ratio
(NLR), and platelet for predicting of RVO. The
areas under the curve (AUC) were analyzed as
measures of the correctness of the tests. Statistical
analysis was performed using SPSS version 21.0
(SPSS, Inc., Chicago, Illinois, USA). A »p<<0.05
was accepted as statistically important.

Results

The RVO group consisted of 13 female and 19
male patients and the control group included 14
female and 18 male participants. The mean age of
the RVO group was 60 = 10years and the control
group was 63 * 12years. There was no statistical
difference between groups in terms of age and sex
(p = 0.204 and p = 0.800, respectively). The
existence of hypertension was similar in the RVO
and control groups (p > 0.05). In RVO group,
there were 29 (90.6%) unilateral RVO (17 right
eye, 12 left eye) and 3 (9.4%) bilateral RVO
patients. Again in this patient group, there were
23 (71.9%) patients with BRVO and 9 (28.1%)
patients with CRVO. Seven (21.9%) patients had
ischemic RVO and 25 (78.1%) patients had non-
ischemic RVO. There was no significant differ-
ence according to intraocular pressures between
RVO and control groups. Baseline characteristics
of the groups are presented in Table 1.

Laboratory findings of subjects with RVO and
controls are reported in Table 2. Platelet distribu-
tion width, mean platelet volume (MPV), lym-
phocyte count, NLR, and serum glucose levels
were comparable between the groups. Platelet
count was 289 = 64 in RVO group and 240 = 65
in control group (»p=0.003). PLR values were
considerably higher in RVO group than in the
control group (137 (113-164) vs 101 (86-129),
p»=0.001); Figure 1). In terms of type of RVO,
the PLR values were higher in ischemic-type RVO
than in the non-ischemic-type RVO, and the dif-
ference was statistically significant (134 (98-162)
vs 164 (131-212), p=0.042)). We also explored if
there was a relation between PLR and the vision at
presentation. Of the 32 RVO cases, only 3 had
good presenting vision (>20/40) and 29 had poor
presenting vision (<20/40). We did not find a
statistically significant relationship between PLR
and the presenting vision (140 (112-163) for
poor vision vs 128 (127-191) for good vision,
p»=0.872)). C-reactive protein values were ele-
vated in RVO group than control group, but this
difference did not reach statistical significance
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(3.13 (0.57-3.27) vs 0.40 (0.40-3.13), p=0.245).
Considering the ROC curve analysis, the best cut-
off value of PLR for estimating RVO was >123,
with 69% sensitivity and 72% specificity
(AUC=0.726, 95% confidence interval=0.602—
0.850, p=0.002, Figure 2). Additional ROC curve
analysis demonstrated that the platelet count also
significantly predicted RVO (p=0.01), but the
AUC for platelet was lower than PLR (AUC for
platelet 0.688; Figure 2).

Discussion

Our study demonstrated that PLR was signifi-
cantly elevated in RVO patients and that higher
PLR may be a powerful marker for RVO
development.

RVO is the most widespread retinal vascular dis-
order after diabetic retinopathy, and it may lead
to loss of vision because of the retinal ischemia,
macular edema, and neovascular glaucoma.!>?
Even though it is easy to diagnose, the pathoge-
netic mechanisms of RVO are not clearly estab-
lished. In the current literature, some reports
indicate a relationship between platelet activity
and inflammation markers with the occurrence
of RVO, while other studies have not verified
this relationship.8-1%:17-23 Nevertheless, it is widely
accepted that thrombo-inflammatory cascades
take part in the pathogenesis of RVO.24

The platelet hyperaggregability could be one of
the key factors in the RVO development process.8
Kuhli-Hattenbach and colleagues?5 investigated
whether adenosine diphosphate (ADP)-induced
platelet hyperaggregability is associated with
RVO, given that ADP can contribute to the
growth and stability of a thrombus by activating
platelets. They found that in patients with RVO,
platelets were significantly hyperreactive after
induction of very low concentrations of ADP,
when compared with healthy individuals. MPV is
another marker of platelet activation. In studies
investigating the relationship between MPV and
RVO, contradictory outcomes have been
reported. In some studies, MPV was considerably
elevated in patients with RVO compared with
control group,!”2% whereas in other studies, there
was no significant relationship between MPV and
RVO.21:22 Ornek and colleagues?! did not dis-
cover elevated MPV levels in patients with RVO
compared with controls. On the other hand,
Dursun and colleagues?®> demonstrated that
higher NLR was associated with the development

Table 1. Demographic and clinical characteristics of study population.

Characteristics Study groups p value
Control (n=32)  RVO (n=32)
Age, years 0.204

Mean £SD 6312 60+10

Range (42-85) (45-81)

Gender, n (%) 0.800

Female 14 (43.8) 13 (40.6)

Male 18 (56.3) 19 (59.4)
Hypertension, n (%) 10 (31.3) 13 (40.6) 0.434
Side of RVO, n (%)

Unilateral - 29 (90.6)

Right eye - 17 (53.1)
Left eye - 12 (37.5)

Bilateral - 3(9.4)
Location of RVO, n (%)

Branch RVO - 23(71.9)

Central RVO - 9(28.1)
Type of RVO, n (%)

Ischemic 7(21.9)

Non-ischemic 25 (78.1)

Intraocular pressure 15.95+1.89 16.61+2.97 0.306

(mmHg]

RVO, retinal vein occlusion; SD, standard deviation.

of RVO. More recently, in a study conducted by
Kumral and colleagues?? there was no significant
difference in MPV and NLR between RVO and
control groups. The authors concluded that MPV
and NLR were not associated with a higher risk of
RVO. In concordance with the results of the study
by Kumral ez al., MPV and NLR values were not
different between the groups in our study,
suggesting that MPV is not a helpful RVO bio-
marker. However, Kumral and colleagues did not
examine PLR values. Previous studies showed the
relationship between PLR and various ocular
diseases such as glaucoma,!* dry eye disease,!>
and uveitis.1® Although the limitation in our study
is that the number of subjects was too low to
make conclusive statements or to calculate a
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Table 2. Laboratory characteristics of patients with RVO and controls.

Characteristics Study groups p value
Control (n = 32) RVO (n=32)
Platelet-to-lymphocyte ratio 101 (86-129) 137 (113-164) 0.001
White blood cell count (X 10%/L) 8.30*=1.65 8.44+2.01 0.776
Neutrophil count (X 10%/L) 5.18 +1.57 5.39+1.85 0.639
Neutrophil-to-lymphocyte ratio 2.36+0.89 2.70+1.24 0.218
Red cell distribution width (%) 14.2+1.44 1414 +1.59 0.891
Platelet count (x109/L) 240 + 65 289 + 64 0.003
Lymphocyte count (x107/L) 2.31+0.60 2.23+0.79 0.627
Platelet distribution width (%) 16.11+0.61 15.67 + 1.61 0.163
Mean platelet volume (fL) 10.21+1.07 10.09 = 1.09 0.654
C-reactive protein (mg/dL) 0.40 (0.40-3.13) 3.13(0.57-3.27) 0.245
Fasting blood glucose (mg/dL) 97 (91-108) 99 (93-117) 0.567
RVO, retinal vein occlusion.
20000 ROC Curve
: p=0.001 10
250,00 137 (113-164) J,_l—l -
0,84 Ptt
20000 101 (86-129)
4
g 150007 2 087
2 [
100,00 .g
? o4
PIR | NIR | Pit
oo 02 AUC 0726 | 0559 | 0.688
Control Group RO Group p Value 0.002 | 0417 | 0.01
Cutoff 123 - | 2ss
00 T T T T
Figure 1. Comparison of platelet-to-lymphocyte 00 02 04 08 08 10
ratio (PLR) levels between the retinal vein occlusion 1 - Specificity

(RVO] and control groups.

cut-off value in this population, we suggest that
PLR may be used for risk prediction in patients
RVO.

In our study population, the lymphocyte counts
were lower in the RVO group than the control
group, but this difference was not statistically sig-
nificant. On the other hand, the platelet counts
were considerably higher in patients with RVO.

Figure 2. Receiver operator characteristic (ROC)
curve of platelet-to-lymphocyte ratio (PLR),
neutrophil-to-lymphocyte ratio (NLR), and platelet
count [Plt] for the development of retinal vein
occlusion.

However, the statistical significance of PLR was
more meaningful than platelet count only. Although
p values for both platelet count and PLR were sig-
nificant in predicting RVO in the ROC curve, the
AUC of the PLR was greater than the platelet
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count (AUC=0.726 and 0.688, respectively).
Therefore, PLR was emphasized in our study.

Given the role of both increased thrombogenity
and inflammation in the pathogenesis of RVO, as
a marker containing both platelet activity (plate-
let) and inflammation (lymphocyte), PLR can be
proposed as a novel potentially useful tool in
RVO patients.

Study limitations

This study has a number of limitations, the main
limitations including its retrospective nature and
the relatively small sample size, because only the
participants who had CBC variables pending at the
early period of the disease were admitted, and rig-
orous exclusion criteria were applied. Another
limitation is that we could not evaluate the body
mass indices. Varieties in body mass indices may
have influenced the blood platelet data. Finally,
given that studies have shown that platelet volume
indices are increased in patients with arterial hyper-
tension compared to those without the dis-
ease,26,27 the presence of hypertension on both
groups may affect the CBC parameters. However,
there was no significant difference in the propor-
tion of individuals with hypertension between
RVO and control groups, so we assume that this
did not affect the outcome of the study. Finally,
our results need to be verified with further pro-
spective clinical trial in a larger cohort.

Conclusion

This study demonstrated that elevated PLR val-
ues were linked to RVO. Therefore, PLR may be
a valuable marker for RVO. To understand the
value of this marker in the predicting and progno-
sis of RVO, further prospective studies should be
conducted.
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