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ABSTRACT

Objective: To study the mean platelet volume (MPV) in diabetic retinopathy (DR) with special reference to duration
of diabetes and glycaemic control (HbA1c) in type 2 diabetics (DM).

Study Design: Case control study

Place and Duration: This study was carried out at the Department of Medicine, Liaquat University Hospital
Jamshoro, from March 2014 to December 2014.

Materials and Methods: 100 subjects; comprising of 50 controls and 50 cases of DR were selected as per criteria
and evaluated for study variables. Blood sample were collected in anticoagulant sterilized bottles for analysis of
hematoanalyzer. Volunteers were requested to sign the informed consent proforma. Statistix 8.1 was used for data
analysis. Pearson’s correlation (r), student t test and Chi square were used for data analysis. p<0.05 was defined
significant.

Results: MPV values were found raised in DR subjects compared to controls i.e.; 11.7+3.2 fl versus 9.12+2.1
respectively (p <0.0001). MPV was positively correlated with HbAlc (r=0.740, p-value= 0.0001) and duration of
DM (r=0.510, p=0.0001).

Conclusion: The present study reports raised mean platelet volume was diabetic retinopathy which was positively
correlated with HbAlc and duration of diabetes.
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INTRODUCTION karyocytes ploidy, hence platelet size varies and they
may be larger in size and physiologically more

International Diabetes Federation (IDF) reported a rise  reactive.® A change in megakaryocyte ploidy, platelet
of diabetics from current 285 millions in 2010 to 439 in  morphology and mean platelet volume has been
2030.* Presently, Pakistan occupies sixth position as  observed in DM. The MPV is an emerging indicator of
regards load of diabetics in the country.? Diabetic  microvascular complications in diabetics. A previous
patients (DM) are prone to damage their organs such as  study concluded a raised MPV is an independent
retina/eye, brain nerves, renal tissue, heart and vascular finding in T2DM.” This shows a tendency of
system.? thrombogenecity due to platelet with high MPV which
Platelet is the smallest blood formed element which  are rich in granules. The size and granules content of
plays role in hemostasis. A change in its morphology  platelets are independent to any of hormonal control.
has been documented in the chronic hyperglycemic Changes in platelet don’t occur in the peripheral
states as DM.* Mean platelet volume (MPV) is a circulation; hence they are indicator of bone marrow
morphological measure of platelet defined as a measure  functioning in response to platelet utilization in diseases
of average size and function.* MPV is determined at the  such as T2DM. Hence many studies had worked on the
bone marrow and is an indicator of megakaryocytes MPV as a risk factor of atheroma, & thrombo-embolic
ploidy. As the megakaryocytes lyses in the bone  phenomena. Previous study reported MPV is an
marrow, it results in the formation of pre- and pro- independent risk factor of cardiac disease, brain
platelet formation. MPV is a determinator of its ischemia and albuminuria in T2DM.® Glycated
dispersion, which is affected by various cytokines such  hemoglobin (Alc) is a established indicator of glucose

as IL-6, 1L-11 and thrombopoietin (TPO).> regulation in DM?° and has been compared with MPV
These cytokines directly or indirectly affect mega-  in previous studies.®‘® However, A1C is costly, while
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evaluate & analyze MPV in diabetic retinopathy with
special reference to duration of diabetes and glycemic
control.

MATERIALS AND METHODS

Case control study was conducted at the Department of
Medicine, Liaquat University Hospital Jamshoro, from
March 2014 to December 2014. 100 subjects;
comprising of 50 controls (Group I) and 50 cases of DR
(Group 1) were selected as per criteria and evaluated
for study variables. Diagnosed cases of age >25 but <70
years having DR of any stage/grade were included.
Diabetics with renal failure, chronic systemic diseases,
urinary tract infections, and anti-platelet or anti-
coagulant therapy were excluded. Blood sample were
collected in anticoagulant sterilized bottles for analysis
of hematoanalyzer. MPV was defined as an average
size of platelet (range 8-12 fl).5 Systolic blood pressure
- >140 mmHg and/or diastolic blood pressure - >90
mmHg were defined as “Systemic hypertension”.*> DM
was defined by American Diabetes Association
criteria.® Study was approved by Ethics review
committee. Volunteers were requested to sign the
informed consent proforma. Statistix 8.1 was used for
data analysis. Pearson’s correlation (r), student t test
and Chi square were used for data analysis. p<0.05 was
defined significant.

RESULTS

Demographic characteristics of study population are
shown in table I. Mean £ SD age noted in controls and
cases was 47 = 10.15 and 49 + 9.50 (p > 0.83)
respectively as shown in table 1. Hypertension was
noted in 31 (62%) of DR patients. Systolic BP in
controls and cases was noted as 121.86 + 5.29 and
168.1+ 18.15 mmHg respectively, while diastolic BP

was noted as 65.7 = 10.9, and 88.1+ 18.5 mmHg
respectively.

Male population predominated in present study.
Random blood sugar and glycated hemoglobin A
(HbALc) revealed a poor glycaemic control (p=0.0001).
HbAlc was noted as 9.3+3.12% in DR subjects which
indicates a bad glycaemic controls.

The platelet counts in controls and diabetic groups were
similar in groups | and Il (p=0.06) (Table I). Age,
gender and BMI showed no correlation with platelet
counts as indicated by (r=0.12, p=0.067), (r=0.13,
p=0.61) and (r=0.18, p=0.91) respectively. Platelets
showed —ver correlation with MPV (r= -0.6, p=0.4),
Alc (r=-0.22, p=0.001) and duration of hyperglycemia
(r=-0.1, p=0.2).

High MPV values were found in DR subjects compared
to controls (Table. ). MPV was raised in DR subjects,
i.e.; 11.7£3.2 fl versus 9.12+2.1 in controls (p <0.0001)
(Table 1). MPV showed +ve correlation to HbAlc
(r=0.74, p-value= 0.0001) and duration of DM
(r=0.510, p=0.0001), and correlation was not observed
with age and gender.
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Graph No.1:. Bar graph showing MPV in controls and D.
Retinopathy study subjects

Table No.l. Demographic characteristics of study population (n=100)
Group | Group Il

(Controls) (n=50) (D.Retinopathy) (n=50) p-value
Age 47+10.15 49+9.50 0.83
Male 34 (68%) 35 (70%) 0.75
Female 16 (42%) 15 (30%) 0.91
BMI (kg/m?) 26.5+7.8 27.749.5 0.043
Duration of DM - 15.7+3.5 -
Hypertension 12 (24%) 31 (62%) 0.0001
Random blood glucose (mg/dl) 132+23.5 289+45.9 0.0001
HbAlc 5.4+1.3 9.3+3.12 0.0001
Microalbuminuria 0 (0%) 49 (98%) 0.0001
WBC (/uL) 7900+3.10 7700+2.90 0.061
RBC (x10%/uL) 4.23+1.1 4.92+2.1 0.023
Platelet (x10%/uL) 3.53+1.1 3.02+2.1 0.06
MPV (fl)* 9.12+2.1 11.743.2 0.0001

*femto-liter
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DISCUSSION

Diabetic vasculopathies are grave complications of long
standing T2DM. Diabetic vasculopathies are associated
with increased morbidity and mortality and are caused
by level of glycemic control.’® Previous studies had
reported raised MPV occurrence in the MD as an
indicator of microvascular and macrovascular
complications.***¢ Present study found and reports
MPV raised in subjects, the findings are consistent to
previous report.* MPV is considered a marker of
platelet reactivity and larger platelets are more reactive
and cause vascular damage. 1" Possible mechanism of
platelet dysfunction DM are; osmotic injury and
glucose  mediated  structural and  functional
impairments.8

Observations of current study are similar to as above. A
few of previous study could not evidence association of
MPV and A1C. 192

A study®* showed correlation of MPV and DM duration
while others could not prove? 2 It may be concluded
by observed findings that the MPV is dependently
associated with DM & DR as has been cited.'31416.26 |n
present study, MPV in DR was raised compared to
normal control. MPV showed a positive correlation
with glycaemic status and duration of DM. A previous
study?® has reported that MPV was corrected once A1C
was controlled. Raised MPV is an important finding
because of (i) it suggests a role of MPV in DR and (ii)
the potential role of platelets in the pathophysiology of
micro vascular complications. Platelet consumption as
occurs in diabetics is inversely associated with raised
MPV to meet the haemostatic demands?’; this finding is
confirmed in present study. Systemic hypertension was
not proved to having any correlation with MPV in
present study and is consistent to a previous study,?®
while others had shown strong association.?® Raised
MPV in diabetic retinopathy is a valuable findings of
present study similar to cited.?%% It is proposed that the
platelet may be targeted by drugs to overcome the
notorious complication; the diabetic retinopathy.

In conclusion, the present study reports raised MPV in
DR in type 2 diabetics who are associated with
glycaemic controls and duration of diabetes. The
present study has some limitations as of small sample
size and various other risk factors which are not studied
simultaneously. However, the findings are of clinical
importance and future studies are recommended to
establish the cause effect relationship.

CONCLUSION

The present study reports that the mean platelet volume
is raised in diabetic retinopathy and is positively
correlated with duration of diabetes mellitus and
glycaemic control.

Conflict of Interest: The study has no conflict of
interest to declare by any author.
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