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Introduction 

Retinopathy of prematurity (ROP) is a disease 
related to vascular and capillary proliferation of 
the retina that is receiving oxygen therapy and 
particularly affects small premature infants (1). 
Retinopathy of prematurity is the most common 
cause of treatable blindness that is particularly 
more common in underdeveloped and developing 
countries (2). Its incidence is higher in premature 
infants with incomplete retinal vascularization (1). 
In premature infants, particularly those who are 
born at 32nd gestational week or earlier, early 
diagnosis of ROP is highly important due to its 
increased risk (1). American Academy of 
Pediatrics’ current ROP guideline recommends 
examination of all premature infants for ROP 
depending on patient characteristics and the 
quality of neonatal care, particularly those who are 

born at gestational age of 30 weeks or earlier or 
with a birth weight of 1500 g or less (3). Local 
release of proangiogenic or antiangiogenic factors 
that are responsible for angiogenesis plays a 
critical role in the pathogenesis of ROP (1). Some 
studies have stressed the role of platelets in 
angiogenesis (2,4,5). However, it is not unclear 
that elucidated whether platelet counts or function 
acts on angiogenesis. Platelets store, carry, and 
release various substances including vascular 
endothelial growth factor (VEGF) regulating 
angiogenesis (e.g. epidermal growth factor (EGF), 
platelet-derived growth factor (PDGF)), which 
play a crucial role in the pathogenesis of ROP (6-
9). Platelet mass index (PMI) is obtained by 
multiplying platelet count by mean platelet volume 
(MPV) (6). Widely used in clinical practice, MPV, 
platelet mass index, and platelet count have been 
shown to be useful biomarkers for platelet activity 

ABSTRACT 
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(2,10,11). The aim of this study was to evaluate 
the relationship with MPV, platelet count, and 
PMI with ROP, an inflammatory disease, in 
premature neonates with a birth weight less than 
1500 g and/or born at 32 weeks of gestation or 
earlier. 

Materials and Methods 

This study retrospectively examined the complete 
blood count parameters (PLT, MPV, and PMI) 
measured at the first and 28th days in patients 
who were treated at Neonatal Intensive Care Unit 
(NICU) between January 2016-December 2020. 
During this study, 4568 babies were admitted to 
the NICU, and 343 patients who met the criteria 
were included in the study. Retinopathy of 
prematurity examination of all cases included in 
the study was performed by the ophthalmologist 
on the postnatal 28th day and the results were 
recorded. 

ROP is evaluated in 5 stages (12). 

Stage I: Demarcation line in the form of a line 
between vascular and avascular 

Stage II: Ridge; slightly raised neovascular 
proliferation from the surface 

Stage III: Initiation of extraretinal fibrovascular 
proliferation in the back 

Stage IVA: Partial retinal detachment (No macular 
involved) 

Stage IVB: Partial retinal detachment (Macular 
involvement is present) 

Stage V: Total retinal detachment. 

Those with stage 1 or stage 2 ROP with plus 
disease in zone 1, stage 3 ROP in zone 1, stage 2 
or stage 3 ROP in zone 2 and plus disease were 
treated. The follow-up examination of the patients 
in whom retinal vessels reached zone III and 
retinal vascularization was completed was 
terminated (12). 

Study inclusion criteria: 

Patients who were admitted to and treated at 
neonatal intensive care unit 

Infants born at gestational week ≤32 

Infants born with birth weight ≤1500 g 

Study exclusion criteria 

Infants with multiple congenital anomalies, 
cyanotic congenital heart disease, infants born at 
gestational week >32 and >1500 g, diagnosed with 
neonatal alloimmune thrombocytopenia and 
neonatal immune thrombocytopenia, born to a 
mother with immune thrombocytopenia, bone 

marrow failure, and infants who received 
thrombocyte transfusion were excluded. 

The medical records of patients who were 
admitted to NICU and examined for ROP within 
the specified time window were obtained. The 
medical data of the study patients were obtained 
from their medical records kept in the hospital’s 
archive unit. A form was prepared for each case, 
which included the infants’ demograph ic 
characteristics, birth weight, birth week, gender, 
length of hospital stay, ROP examination findings, 
as well as platelet count, MPV (mean platelet 
volume) in the first 24 hours and on the 28th day. 
PMI was obtained by multiplying platelet count 
and MPV (PMI=mean platelet volume x platelet 
count/1000) that were obtained from complete 
blood count (CBC) results. 

Blood samples 

Blood samples were collected from a peripheral 
vein or umbilical cord to determine PLT, MPV, 
and PMI in all newborns. CBC samples were 
collected on the first day (first measurement) and 
on 28th day (second measurement) for each 
patient. Platelet count and MPV level were studied 
in Sysmex XN-1000 sampling unit (Sysmex, Kobe, 
Japan). The study was approved by local Ethics 
Committee (22.04.2021/265). 

Statistical Analyses: The data obtained for the 
newborn patients enrolled by the study were 
analyzed using Statistical Package for Social 
Sciences (SPSS) statistical software package for 
Windows 10 v18.0.0. Descriptive statistics were 
given as mean and standard deviation. Student's t-
test was used to compare normally distributed 
quantitative variables between study groups. The 
Kolmogorov-Smirnov normality test was utilized 
to determine whether the data had normal 
distribution. A p value less than 0.05 was 
statistically significant for all statistical tests. 

Results 

The study included 343 patients, of whom 52.8% 
(181) were male and 47.2% (162) were female. 
Among patients with ROP, 51.9% (70) were male; 
the mean birth weight was 914.3±243.3 grams; 
and the mean gestational age at birth was 26.1±2.1 
weeks. In the non ROP group, 53.4% (111) of the 
patients were male; the mean birth weight was 
1048.7±325.4 g; and the mean gestational age at 
birth was 27.3±2.3 weeks. When birth weight and 
gestational week were compared (p=0.01 and 
0.01), there was a statistically significant increase 
in   the   non-ROP   group,   but   there   was    no  
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Table 1. Comparison of Platelet, MPV and PMI values between cases with and without ROP 

Parameters Non-ROP (n=208) ROP (n=135) p 

 Mean±SD Mean±SD  

Platelet count 
(x1000/mm3) (First day) 

207.8±81.6 
231.6±84.1 0.041 

Platelet count 
(x1000/mm3) (28th day) 

350.7±140.4 409.9±179.4 0.001 

MPV(fL) (First day) 7.96±2.09 8.19±2.13 0.313 

MPV(fL) (28th day) 9.31±2.44 9.48±2.49 0.464 

PMI (fL/nL) (First day) 1638.2±753.3 1854.1±774.7 0.032 

PMI (fL/nL) (28th day) 3302.8±1452.9 3784.5±1797.4 0.024 

MPV: Mean platelet volüme, P<0.05; values are statistically significant, PMI: Platelet mass index, ROP: 
Retinopathy of prematurity, SD: standart deviation 

significant difference in terms of gender in both 
groups (p=0.82). Platelet count and PMI studied 
on the first day and on the 28th day were 
statistically significantly higher in the ROP group 
than the non-ROP group whereas no significant 
difference was found between the MPV levels of 
both groups (Table 1, Figure 1, Figure 2). 

Discussion 

Our study found no significant difference between 
the study groups with respect to MPV level for 
the prediction of ROP although both groups 
showed a significant difference regarding platelet 
count and platelet mass index studied both on the 
first and 28th days. This finding suggested that 
platelet count and PMI may be important 
predictors of ROP. 

Severe neonatal inflammatory reactions play an 
important role in the pathogenesis of ROP (13). 
The first stage in the development of ROP is the 
cessation of retinal vessel growth, and the second 
stage is the formation of retinal neovascularization 
(2). In order to adequately perfuse the hypoxic 
retina, various hormones and growth factors (such 
as VEGF, growth hormones, and insulin-like 
growth factor-1) are secreted excessively (2). The 
release of these factors is thought to trigger 
abnormal vascularization in ROP (1,13-16). 

Although the role of platelets in angiogenesis is 
not fully known, they are thought to contain both 
angiogenic and antiangiogenic factors (14). 
Platelets secrete potent proinflammatory 
substances (15). In addition to toxic oxygen 
radicals and proinflammatory cytokines, various 
lipid mediators and potent proteases may be 
responsible for abnormal retinal vascularization 
(15,16). Platelets store and carry various 
substances such as PDGF, EGF, matrix 
metalloproteinases, and VEGF (2,17). Alterations 

in platelet count and platelet volume may play a 
role in the physiopathology of ROP (2,17). Young 
platelets are usually larger, and an increased 
number of young platelets indicates that their 
production has increased in response to increased 
consumption of them (18,19). It is thought that 
larger platelets show a better enzymatic activity 
and function in hemostasis compared with smaller 
platelets (18,19). It is thought that MPV can 
inform clinicians about possible coagulation 
disorders, increased inflammatory response, and 
oxidative stress in premature infants (18,19). It is 
known that inflammatory response is highly 
correlated to adverse clinical outcomes in 
intensive care patients (18,19). Platelet parameters 
such as MPV are markers of platelet activation 
mediated by inflammatory processes (20). 
Therefore, elevated MPV can be an indicator of 
oxidative stress in the newborn (18). It is thought 
that elevated MPV is a marker of advanced ROP 
since larger platelets are more active than smaller 
ones in transporting and storing VEGF (1,17). 
While Çekmez et al. (21) and Okur et al. (11) 
found no significant correlation between ROP and 
MPV, Tao et al. (2) found a correlation between 
elevated MPV and ROP. Go et al. (19) showed 
that low MPV levels were associated with 
increased mortality in premature infants. Similar 
to the studies by Çekmez et al. (21) and Okur et 
al. (11), our study found no correlation between 
ROP and MPV levels measured on the first and 
28th days. Thrombocytopenia is a common 
hematological disorder and linked to increased 
mortality and morbidity in the newborn (11,22). 
Platelet count decreases in the first week of life 
and increases over the next few weeks (23). Zi Di 
Lim et al. (23) showed that a low mean platelet 
count observed in infants with ROP is dependent 
on other processes (particularly culture-proven 
sepsis, blood transfusion, and bronchopulmonary  
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Fig. 1. Platelet count distribution measured on the first 
day between cases with and without ROP 

dysplasia) increasing their susceptibility to ROP, 
adding that there was no difference between the 
mean platelet counts of the groups with and 
without ROP. Çakır et al. (24), in a mouse ROP 
model, demonstrated that any thrombocytopenia 
episode at ≥30 weeks of postmenstrual age (PMA) 
was associated with severe ROP. Jensen et al. (25) 
showed that thrombocytopenia was associated 
with severe ROP at a period from birth to 
postmenstrual 34 weeks. Şahinoğlu et al. (26) 

evaluated the platelet counts of infants in the first 
week after birth; they showed that a low platelet 
count was a risk factor for developing ROP. Okur 
at al. (11) found a lower 1st-day platelet count in 
patients with ROP compared with controls. In 
contrast to the study reported by Okur et al. (11), 
our study found a higher platelet count in the 
ROP group compared with the control group. 
Similarly, platelet count measured on 28th day was 
significantly higher in the ROP group than the 
controls. Our study did not investigate whether or 
not the patients developed thrombocytopenia 
during follow-up. Platelet count plays a role in 
neovascularization; we thus suggest that increased 
platelet count in both phases of inflammation 
effectively initiated proinflammatory processes 
and it may be a marker of ROP. 

Recent studies have provided evidence suggesting 
that platelet functions rather than platelet count 
may be more closely related to mortality and 
morbidity (6,11,19). Based on those studies, the 
use of MPV, PMI, PCT, and PDV, in addition to 
platelet count, has been gradually increasing. It 
has been shown that as PMI decreases, platelet 
activity is reduced (6). Several studies have shown 
that PMI has a greater role than PLT count and 
MPV level in demonstrating the hemostatic 
efficacy of a platelet plug (11,17). Some other  

 
Fig. 2. Platelet count distribution measured on day 28 
between cases with and without ROP 

studies have also shown that PMI may be a better 
predictor of neonatal morbidities than MPV 
(6,11,27). Thus, it is believed that comparing the 
effects of platelet count and markers of platelet 
function would provide an important insight into 
ROP’s course (6). Korkmaz et al. (6) suggested 
that PMI was a better marker than platelet count; 
while they found no significant difference 
regarding PMI levels in the first stage of ROP, 
they reported a significantly higher PMI in 
patients who underwent laser photocoagulation in 
the second stage (6). In our study, there was only 
two patients that underwent laser 
photocoagulation, and the PMI levels were 
significantly higher in the ROP group than the 
control group on both the first and 28th days. 
Since our study included all patients diagnosed 
with ROP, we consider that this difference is even 
more significant. We are of the opinion that PMI 
levels calculated from platelet count and MPV 
level may guide physicians in predicting ROP. 

Limitations: Our study has some limitations. 
Some analyses are missing owing to its 
retrospective nature. In the present study, which 
was conducted in a single center and with a 
limited number of patients, measurements were 
performed in all patients on 28th day but 
outcomes at postnatal 32-34th weeks were not 
evaluated. Furthermore, whether patients 
developed thrombocytopenia, a well-known risk 
factor for ROP, and whether they were 
administered thrombocyte suspensions during the 
study period were not investigated. Retinopathy of 
prematurity is a multifactorial condition, and other 
risk factors for ROP, such as intraventricular 
hemorrhage, necrotizing enterocolitis, and 
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bronchopulmonary dysplasia were not 
investigated. 

Conclusion: Based on our study results, we 
believe that platelet count and PMI levels 
indicating platelet activity may provide 
convenience in the diagnosis of ROP considering 
that proinflammatory and anti-inflammatory 
processes start with birth in the development of 
ROP. Additionally, based on the hypothesis that 
platelet count and PMI measured on 28th day 
affect vascular endothelium especially during ROP 
examination, we reached the conclusion that they 
can be used to predict ROP. For neonatologists 
and ophthalmologists, it may be a simple, 
complementary minimally invasive method 
allowing a more precise diagnosis of ROP in 
preterm newborns at risk for ROP. We think that 
large studies involving large numbers of patients 
are needed in order to apply the standard use of 
these tests. 
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