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abstract
Background: Hypertension is a major health issue in India and it has led to increasing incidences of target organ damage 
including hypertensive retinopathy (HR). Many factors like platelet activation show influence in levels of HR. Mean platelet volume 
(MPV) being an indicator of platelet activation can help in predicting the severity of HR. The present study was planned to find a 
correlation of levels of MPV with the severity of HR.

Methodology: Data of 100 cases of hypertensive retinopathy aged 31 to 80 years diagnosed by direct and indirect ophthalmoscopic 
examination in the outpatient department of ophthalmology was recorded and reviewed. Complete clinical and demographic 
data (age, gender, weight, body mass index and socioeconomic status) was noted. Mean platelet volume was obtained from fully 
automated haematology analyser Horiba medical Yumizen H550.

Results: The mean age (years ± standard deviation) of cases with grade 1 HR was 59.448±11.642, grade 2 HR was 56.166±10.0377 
and grade 3 HR was 58±19.37. The mean value of MPV in the study population for grade 1 HR was 8.55±0.576, for grade 2 HR was 
9.17±0.8224, for grade 3 was 9.6±1.5594. The comparison between grades of HR and levels of MPV was done by one way analysis 
of variance.

conclusion: We established a significant relationship between mean platelet volume and severity grades of hypertensive 
retinopathy. MPV a cheap and easily available biomarker can be used for predicting severity in hypertensive retinopathy.
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introduction
Hypertension is a major health issue in India, the 
prevalence being 13.8% to 30.7% [1]. Recent studies 
report an increasing prevalence with more persons 
diagnosed with target organ damage, including 
hypertensive retinopathy [2].

Precise pathogenesis of hypertensive retinopathy (HR) 
has not been recognized. Hypertension alone does 
not lead to hypertensive retinopathy. Other factors 
like platelet activation have been shown to influence 
development of hypertensive retinopathy [3].

Several laboratory tests have been designed recently 
to determine platelet activation; however, these are 
expensive and their usefulness in resource poor setting 
is doubtful [4]. Mean platelet volume (MPV) is an 
indicator of platelet activation. MPV is a simple, easy, 

cost effective tool and the values are easily available 
from automated haematology analyser. Large platelets 
have more granules and aggregate readily. Studies 
have documented an important relationship between 
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raised MPV and occurrence of vascular complications 
in diseases like diabetes mellitus, myocardial infarction 
and renal artery stenosis [5].

Similarly, studies have documented MPV values to be 
higher in hypertensives as compared to normotensives 
[6]. However, there are few studies done on determining 
the relationship of MPV in hypertensive retinopathy.

Bhatti et al observed that MPV was elevated in 
hypertensive retinopathy and that a between elevated 
MPV and various grades of hypertensive retinopathy 
[7]. Similar findings were observed by Hussain et al & 
Yadav et al [2, 8]. However, there are few studies which 
demonstrate that not all patients with hypertensive 
retinopathy show increased platelet activation [9]. 
Presence of hypertensive retinopathy indicates 
occurrence of complications like nephropathy along with 
an increased risk of subsequent stroke independent of 
the underlying co morbid conditions [10]. Hence early 
diagnosis of hypertensive retinopathy is important to 
prevent these incidents as well as to initiate preventive 
measures.

In view of limited number of studies and conflicting 
results this study is planned with the aim to determine 
role of MPV in predicting severity in hypertensive 
retinopathy in a rural set up.

Materials and methods
Prior to the commencement of study, institutional ethical 
committee (IEC) clearance was obtained. Informed 
written consent was obtained from the participants. 
The study done is a cross sectional observation study 
for the duration of two months. The main objectives of 
the study were to determine the MPV levels in cases 
having Hypertensive retinopathy and also to determine 
the severity by comparing the grade of HR with levels 
of MPV. By convenient sampling, the sample size of 
100 patients was taken. The patients selected were 
from the out-patient Department of Ophthalmology, 
& Department of SAHRC. Patients aged 31 to 80 years 
of age having HR were selected. Direct and indirect 
ophthalmoscopy were done to diagnose hypertensive 
retinopathy.

Patients excluded from the study were patients having 
anemia, diabetes mellitus, infections, malignancy, 
patients taking antiplatelet drug and patients with 
idiopathic thrombocytopenic purpura.

Definition of variables
Hypertension was considered when the systolic blood 
pressure was >140 mmHg and diastolic blood pressure 
>90mmHg. HR was recorded after administration of 
1% mydriacyl eye drop and was classified as per Keith, 

Wagener and Barker classification into 4 grades (with 
grade 1 being mild and grade 4 being severe).

Grade 1 retinopathy when there was mild generalized 
retinal arteriolar narrowing or sclerosis.

Grade 2 retinopathy was characterized by definite focal 
narrowing and arteriovenous crossings. There was 
moderate to marked sclerosis of retinal arterioles and 
exaggerated arterial light reflex.

Grade 3 retinopathy when retinal haemorrhages, 
exudates and cotton-wool spots were seen. Presence 
of sclerosis and spastic lesions of retinal arterioles also 
classified a lesion in this grade.

Grade 4 was considered when severe grade 3 findings 
and papillo-oedema was present.

Statistical analysis
The statistical analysis was made by entering the data 
in excel sheets, which was then expressed as mean 
values, standard deviations and proportions. Thereafter 
by using one way analysis of variance (ANOVA) a 
comparison between levels of MPV and grade of 
Hypertensive retinopathy was made.

Similarly a correlation between MPV, age, haemoglobin 
levels and platelet count was made using Pearson’s 
correlation in all the cases of hypertensive retinopathy. 
P value <0.05 was considered to be significant.

Results
Data of 100 cases with hypertensive retinopathy was 
recorded and analysed. The mean age of patients 
with hypertensive retinopathy was 59.448 (±11.642) 
years for Grade 1, 56.166 (±10.037) years for Grade 2, 
58(±19.37) years for Grade 3 (Table 1).

Table 1: Age wise distribution of all 100 cases across various 
grades of hypertensive retinopathy.

Age group
Number of patients in each grade

Total
Grade 1 Grade 2 Grade 3

31-40 2 - 2 04

41-50 8 10 - 18

51-60 30 8 - 38

61-70 6 12 - 18

71-80 12 6 4 22

Total 58 36 06 100

Among these 100 cases, 58 patients had Grade 1 HR, 
36 patients had Grade 2 HR, 6 patients had Grade 3 HR 
(Figure 1). From these 100 patients 56 were female 
patients and 44 were male patients (Table 2).
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Figure 1: Bar diagram showing distribution of cases in various 
grades of hypertensive retinopathy.

Table 2: Gender wise distribution.
Gender Frequency (N) Percent (%)

Female 56 56
Male 44 44
Total 100 100

For all the 100 cases, mean and standard deviation of 
age, hemoglobin levels, platelet count and mean platelet 
volume were calculated (Table 3).

Table 3: Shows mean, standard deviation values of age, 
hemoglobin, platelet count and mean platelet volume in all 
100 cases of hypertensive retinopathy.

Parameters N Mean Std. deviation

Age (Years) 100 54.123 10.031
Hb (g/dl) 100 13.245 1.761
Platelet count 
(*Lakhs/cumm) 100 2.145 0.230

MPV (fL) 100 8.676 0.8887

Hemoglobin levels in various grades of hypertensive 
retinopathy were noted. Hemoglobin levels were 
13.492±1.093 g/dl in grade 1, 13.544±1.461 g/dl in 
grade 2 and 13.733±0.8115 g/dl in grade 3 hypertensive 
retinopathy (Table 4).

Table 4: Hemoglobin levels in various grades of hypertensive 
retinopathy.

Grades of HR N
Hemoglobin levels (gm/dl) ± Std. 

deviation

1 58 13.492 ± 1.093
2 36 13.544 ± 1.461
3 N 13.733 ± 0.8115

The severity of hypertensive retinopathy and levels of 
MPV were compared by analysis of variance (ANOVA) 
and p value < 0.05 is considered to be significant. The 
MPV was 8.55± 0.576 in Grade 1 HR, 9.17± 0.8224 for 
Grade 2 HR and 9.6± 1.5594 for Grade 3 HR (Table 5). 
This shows that there is a significant increase in levels of 
MPV in increasing severity of hypertensive retinopathy 
(P value< 0.0001).

Table 5: Shows the mean MPV values and platelet count in 
various grades of hypertensive retinopathy.

Parameters
Grade 
1 HR 

(N-58)

Grade 
2 HR 

(N-36)

Grade 
3 HR 

(N-06)
p value

Mean platelet 
volume (fl)
(Std. Deviation)

8.55 ± 
0.576

9.17 ± 
0.8224

9.6 ± 
1.5594 0.0001*

Platelet count
(Lakh/cumm)
(Std. Deviation)

3.21 ± 
0.321

2.52 ± 
0.375

2.1 ± 
0.912 0.412

Pearson’s correlation was applied to determine the 
relationship between mean platelet volume and other 
continuous variables like age, hemoglobin and platelet 
count. Statistical significance was set at p<0.05. There 
was no significant correlation between MPV and platelet 
count (r=0.45, p<0.657). There was no significant 
correlation between MPV and hemoglobin levels 
(r=-0.167, p<0.096). However, a significant positive 
correlation was observed between MPV and age of the 
cases with HR (r=0.357, p<0.0001) (Table 6).

Table 6: Shows correlation between age, hemoglobin, platelet count and MPV in all 100 cases of hypertensive retinopathy.

Parameters Age HB (g/dl) Platelet count MPV (fl)

Age

Pearson correlation 1 -0.044 0.110 0.357**

Sig. (2-tailed) 0.660 0.277 0.000

N 100 100 100 100

HB (g/dl)

Pearson correlation -0.044 1 0.017 -0.167

Sig. (2-tailed) 0.660 -- 0.868 0.096

N 100 100 100 100

Platelet count

Pearson correlation 0.110 0.017 1 0.045

Sig. (2-tailed) 0.277 0.868 -- 0.657

N 100 100 100 100

MPV (fl)

Pearson correlation 0.357** -0.167 0.045 1

Sig. (2-tailed) 0.000 0.096 0.657 --

N 100 100 100 100

**Correlation is significant at the 0.05 level (2-tailed).
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Discussion

Hypertension is one of the most important causes of 
premature death worldwide. In India, it is responsible 
for 57% of all stroke deaths and 24% of all coronary 
artery diseases. The prevalence of hypertension in India 
is around 13.8% to 30.7% [1].

It is seen that there is a high prevalence of HR among 
all age groups hypertensive patients [2]. Hypertensive 
retinopathy is mainly characterized by presence of 
various retinal vascular changes [7]. If left untreated, 
hypertensive retinopathy can cause significant damage 
to the vision but if treated early the vascular changes 
are stopped [1, 2].

Additionally, presence of retinal microvascular 
changes lead to 2 to 3 times increased risk of stroke 
within three years, independent of the presence of 
hypertension, diabetes mellitus or other risk factors 
[10]. Early detection of hypertensive retinopathy and 
its severity is essential for accurate management. The 
precise pathogenesis of hypertensive retinopathy is not 
known. Nevertheless, current evidence favour platelet 
activation, an important contributor to hypertension, to 
be responsible for complications, including hypertensive 
retinopathy.

Mean platelet volume is the measure of the average 
platelet size and platelet activity. So, an increase in 
mean platelet volume is seen with formation of larger 
platelets when they become active. Larger platelets have 
more tendency to aggregate and are more suggestive of 
thrombus formation [4]. Thus, mean platelet volume can 
be considered as an indicator of platelet activation. Also 
mean platelet volume is a simple, easy and cost-effective 
tool whose values are easily available from automated 
hematology analyser. Hence the present study was 
conducted with the aim to assess relationship of MPV 
with various grades of hypertensive retinopathy.

In the present study, we see that the mean age of 
patients with hypertensive retinopathy was 59.448 
(±11.642) years for Grade 1, 56.166 (±10.037) years for 
Grade 2, 58 (±19.37) years for Grade 3 (Table 1). This 
is in accordance with the findings reported by Coban et 
al., who found the mean age in years to be 56.8 (±9.74) 
for Grade 1 and 58.1 (±10.3) for Grade 2 [3]. Similar 
findings were also observed in other studies in the 
literature [17].

Significant correlation was noted between age of the 
patient and MPV values, implying increase in MPV 
values with the age of the study population. Similar 
findings were reported by Bhatti et al [7].

Maximum number of cases in the present study was 
diagnosed with Grade 1 HR which was in accordance 
with the findings reported by Hussain et al, wherein 
most cases (86.9%) belonged to Grade 1 or Grade 2 
HR [2]. In our study, none of the cases had Grade 4 HR 
(Figure 1). In the study by Hussain et al, Grade 4 HR 
construed less than 3% of the cases [2].

In the present study, female patients were more 
commonly affected than males (ratio being, male: 
female= 1:1.272). This is similar to the findings reported 
by Hussian et al, who had more female cases with HR 
(22 out of 41) than male cases [2]. Growing evidence 
has suggested the role of MPV in predicting severity 
and complications in many diseases including diabetes, 
cardiovascular diseases, stroke etc [18]. Similar data is 
available for hypertension as well. Coban et al reported 
significantly higher MPV values in essential and white 
coat hypertension as compared to normotensives [19].

Likewise, other studies have documented strong 
relationship between various other platelet parameters 
like platelet distribution width (PDW), platelet count, 
platelet large cell ratio (PLCR) and occurrence of 
target organ damage amongst hypertensive patients 
[6-8]. These findings depict the important role of MPV 
in predicting complications in hypertensive cases. 
Another interesting finding was reported by Varol et al 
and Yazici et al who observed that MPV was increased 
in prehypertensives as compared to normotensives, 
suggesting the utility of MPV in early identification of 
at risk cases [12, 13]. Similarly, Inanc et al mentioned 
a significant finding of elevated MPV in non-dippers as 
compared to dippers and controls, implicating its role 
in predicting risk of atherosclerosis in non-dippers as 
compared to dippers [20].

In a recent meta-analysis by Shabrina et al MPV was 
found to be significantly associated with retinal vein 
occlusion in hypertensive cases [21]. In the present 
study, MPV values increased with the increasing 
severity of HR (Table 5). Our findings were comparable 
with that reported in the literature [2, 3, 7]. Similarly, 
findings of Yadav et al involving 250 cases of HR in 
Indian population attested the role of MPV in predicting 
worse outcome in microvascular complications [8].

Platelet indices like MPV, PDW, PLCR have been shown 
to be useful prognostic markers in diabetic retinopathy 
[22]. In a large population based longitudinal study 
conducted by Yang et al., involving 6515 cases, authors 
did not find any association between platelet count 
and hypertension [23]. Similarly, amongst 2881 cases 
of hypertension, studied by Gang et al in their study, 
no association was found between platelet count and 
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hypertension [24]. There are very few reports on 
association of hypertensive retinopathy and platelet 
count [3-4].

In the current study, along with MPV, the relationship 
between platelet count and various grades of HR was also 
analyzed. A decrease in platelet count with increasing 
severity of HR was noted though this relationship was 
not statistically significant. Decrease in platelet count 
in patients with branch retinal vein occlusion has been 
reported earlier [25].

The limitation of the present study is the small sample 
size, which limits generalization of the findings to the 
population. However, further studies with large sample 
size and inclusion of a control group are needed to 
ascertain the utility of this cost effective and easy 
tool as significant biomarker in predicting severity in 
hypertensive retinopathy.

conclusion

We established a significant relationship between mean 
platelet volume and severity grades of hypertensive 
retinopathy. MPV, a cheap and easily available biomarker 
can be used for predicting severity in hypertensive 
retinopathy.
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