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Abstract

Introduction: Platelets from patients with type 1 and type 2étas exhibit enhanced platelet aggregation agtbatly

in the disease course that may precede the devehtpoh cardiovascular diseases. Both atherosckersl thrombosis
appear to contribute significantly to the increasaddiovascular risk of diabetic patients. Platéidices include mean
platelet volume (MPV), platelet distribution widii’DW), and platelet large cell ratio (P-LCR). Ttetudy was
undertaken with the aim to find out the differenéesplatelet indices between diabetics and nonatiab and also
between patients with controlled and uncontroll@bdtes mellitus in a tertiary health care centrélorth East India.
Methods: This is a cross sectional study conducted in A¢gmr@overnment Medical College and GB Pant Hospital
(AGMC & GBP Hospital). 100 cases and 100 controtgenselected from the Diabetes clinic of Medicing jpatient
department (OPD) and Medicine wards. Platelet ggliand HbAC levels of these cases and controls were measured.
Platelet indices were measured by a 3-part diffeakhematology auto-analyzer and HigAby High Performance
Liquid Chromatography (HPLC) method. Blood glucdseels were estimated by oxidase-peroxidase metRedults:
Platelet indices were found to be significantly Heg among diabetics compared to non-diabetics ¢sulthey were
found higher among patients with poor glycemic oonvith HbA;C>7% in comparison to patients with good glycemic
control with HbAC<7% (P value <0.05)Conclusions: Platelet indices are significantly increased irbditics and the
extent of increment is more in diabetics with pglycemic contral

Keywords: Glycosylated haemoglobin, Mean platelet volumetedha distribution width, Platelet indices, plateli@rge
cell ratio.

Introduction albuminuria, obesity, cigarette smoking, and

Diabetes Mellitus refers to a group of common dyslipidemia, relative to non-diabetic patients hwit
metabolic disorders that share the phenotype of these comorbidities [5,6].
hyperglycemia. It may be due to insulin insuffiaign

(type 1) or insulin resistance (type 2) or both. [1] exhibit enhanced platelet aggregation activity yeanl

Qardipyascular disease (CVD) is_ thg Ieadir_19 cads_e O the disease course that may precede the develomhent
disability and premature mortality in patients with CVD [7,8,9]

diabetes [2]. Diabetes increases the risk for campn o . _
heart disease (CHD), stroke, and peripheral afteria  The majority of ischemic coronary and cerebroveecul

Platelets from patients with type 1 and type 2 eiab

disease (PAD) from twofold to fourfold [3, 4]. The  €vents are precipitated by vessel occlusion cabged
increased risk is independent of and additive tweot atherosclerotic plaque disruption, platelet aggiega
cardiovascular (CV) risk factors, such as hypeitens platelet adhesion, and result an intravascular
A , thrombosis. Several systems that maintain the iityeg
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and fibrinolysis [10,11]. Thus, the balance in natm
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hemostasis is shifted to favor thrombosis, increasi
CV risk.

Platelet indices include mean platelet volume (MPV)
platelet distribution width (PDW), and plateletdarcell
ratio (P-LCR). Among platelet indices mean platelet
volume reflects changes in either platelet stinofabr

the rate of platelet production, PDW is a measure o
platelet heterogeneity, which in turn may be due to
aging of platelets or heterogeneous demarcation of
megakaryocytes and P-LCR is the measure of larger
platelets [12].

MPV, a determinant of platelet function, is a newly
emerging risk factor for atherothrombosis. Manydss
have shown that increased MPV is one of the risk
factors for myocardial infarction, cerebral ischéam
and transient ischaemic attacks [13-1Tpaired
fasting glucose (IFG) is probably a frequent glyoae
disorder in the general population, and is considers

a pre-diabetic state [18]. Altered platelet morplgyl
and function have been reported in patients with, DM
and MPV was found to be significantly higher in
diabetic patients [19,20].They are likely to be
associated with the pathological processes and
increased risk of vascular disease seen in thasntsa
[21].

To our knowledge, in this north-eastern state @bdna
there have been no studies on platelet indices of
diabetics till date. So, this study was undertaletin

the aim to find out the differences in plateletiosd
between diabetics and non-diabetics and also batwee
patients with controlled and uncontrolled diabetes
mellitus, in a tertiary health care centre of ttades

Materials and Methods

This cross sectional study was conducted in the
Department of Medicine in collaboration with
Department of Pathology in AGMC & GBP Hospital.

Subjects: Patients, both males and females, were
selected randomly from the Diabetes clinic at AGKIC
GBP Hospital as well as inpatients from the Medicin
wards, who fulfilled the American Diabetes Assaoiat
(ADA) criteria for diabetes mellitus and were ladblas
cases subjected to the inclusion and exclusiorrait
mentioned below. Age and sex matched non-diabetic
controls were selected from the Medicine OPD ad wel
as from the Medicine wards, again subjected to the
inclusion and exclusion criteria.
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Based on the availability of cases of diabetessfyatg
inclusion and exclusion criteria) attending for tinst
time in Diabetes clinic or Medicine ward of AGMC
(either already diagnosed or freshly diagnosed)here
total of 100 Cases and 100 matched Controls w&enta
up for this study.

Inclusion criteria

1. Subjects aged more than 12 years.
2. Subjects who gave consent to be included in the
study.

Exclusion criteria

1. Anemic patients, Hb<13 gm% in male &<12gm% in
female.

2. Any diagnosed malignancy patients.

3. Patients on antiplatelet drugs.

4. Known case of quantitative and qualitative pédte
disorder.

Methodology

The study was conducted in the Department of
Medicine, Agaratala Govt Medical College & GB Pant
Hospital after obtaining approval from the Insiiba@l
Ethics Committee and informed consents from all
subjects. Patients attending the Diabetes clinity da
from Monday to Saturday were selected randomly
based on their blood sugar levels (fasting, posttied

or random) and/or Hb#£& values along with presence
of symptoms of diabetes namely polyphagia,
polydipsia, lethargy, weight gain or loss. Bloodaise
levels were estimated by oxidase-peroxidase method.
HbA;C was estimated by HPLC method. Similarly
cases were also selected from among those admitted
the medicine wards. The ADA criteria were applied f
selection of cases.

All blood specimens were drawn with minimal stasis
from the ante-cubital vein using a dry sterile disgble
syringe and needle and the specimens were labetbd w
subject's age, sex and identification number. The
fluoride samples (for blood sugar estimation) and
EDTA samples (for Hb£C level) were kept at room
temperature until processed within 4 hours of
collection.

They were evaluated for presence of coexistentighes

hypertension and/or dyslipidemia (as componentb®f
metabolic syndrome).
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Body Mass Index (BMI) was calculated according to
the formula as below:
BMI = Body weight (in kg)/Height(in metres)

Weight and height measurements were taken without
heavy outer garments and shoes. The Asia-Pacific
guidelines were used and obesity was defined aslla B

> 25.

Hypertension was defined as current use of anti-
hypertensive drugs or systolic blood pressure > 140
mmHg and/or diastolic blood pressure > 90 mmHg.
Lipid profile was estimated from a 12 hour fasting
blood sample by the biochemical auto-analyzer XD-30
in the Department of Biochemistry, AGMC& GBP
Hospital.

Controls, matched for known confounding factore lik
age and sex were selected from Medicine OPD amd als
from the Medicine wards during this period.

Both Cases and Controls thus selected underwent
measurement of their platelet indices viz. Mearghta
Volume (MPV), Platelet Distribution Width (PDW) and

Results
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Platelet-Large Cell Ratio (P-LCR) by Sysmex-XP 100,
a 3-part automated cell counter in the Departmént o
Pathology, AGMC & GBP Hospital.

The platelet indices were compared between diabetic
subjects and matched controls to see if significant
differences exist. Similar comparisons were made
among diabetic subjects (cases) to see if strateghic
control of diabetes had any bearing on their pdatel
indices. The cases were divided into 2 groups: & Bn
based on their Hb£& levels <7% ana7% respectively

for good and poor glycemic control and their platel
indices were compared.

Statistical analysis- Statistical analyses were
performed using the Statistical Package for theigboc
Science (SPSS). The categorical variables were rshow
as numbers of cases with percentage, and the
continuous variables were shown as mean + standard
deviation (SD). For univariate analysis of diffecen
between the two groups, continuous variables were
assessed with the unpaired Student's ‘t' test, and
categorical variables with the chi-square test.-faRie

of <0.05 was considered statistically significant.

Over a period of one year from 01/01/2014 to 3124, data on patients those attended the Dialnditéis and
Medicine wards at AGMC and GBP Hospital were caéielc The total sample size was 200 which includ&@l dases of
diabetes and 100 age and sex matched non- dizeti®ls. The analyses of the collected data asgmted below.

The mean age of the patients having diabetes meelitas 57.344.18 years (calculated by the one sample T-.t€kf
controls were also meticulously chosen (1 conteslgase) after matching for age. Hence age disimibof the controls

was exactly similar to the cases.

Age distribution of cases and controls are showtalite-1. Males were marginally more in number$hs compared
to females (49%). Controls as matched for gendhenwed a similar distribution pattern. First, we gared the platelet
indices (MPV, PDW and P-LCR ) between the diabpétients and non diabetic controls. We observetttizaplatelet

indices of diabetics are greater than that of the-diabetics.

The MPV of diabetics was 12.651+89 fl whereas the non-diabetics had a MPV o018} 1.18 fl. Similarly, the PDW
of the diabetics was calculated to be 17.9843 %. The PDW of the non-diabetics was 14.5529 %. The P-LCR in
diabetics was 41.73 #1.9 %, whereas in diabetics it was calculateblet®6.99 +8.56%. The p-value calculated by the
unpaired T-test was found to be <0.05 in all theehparameters, which holds statistical signifiear€omparison of
platelet indices between diabetics and non diabetn be seen in table-2.

Table-2: Age distribution of cases and controls

Age Group No. of Patients/Controls Percentage
13-30 3 3%
31-50 29 29%
51-70 48 48%

>70 20 20%
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Table-3: Comparison of platelet indices between diztics and non-diabetics

Platelet indices Diabetics Non-diabetics P value
(mean+ SD) (mean+ SD)

MPV (fl) 12.65 +1.89 11.16 +1.18 0.03

PDW (% 17.98 +3.43 14.55 +2.29 <0.001

P-LCR (% 41.73+11.9 36.99 +8.56 0.04

Table-3: Differences in measures of platelet indieebetween patients with good glycemic control (gup-A) and
patients with poor glycemic control (group-B)

Platelet Indices Group A Group B P Value
(mean+SD) (mean+SD)

Mean Platelet Volume 11.97 +1.15 12.98 .95 0.02

(MPV) (fl)

Platelet Distribution Width| 17.14_+2.46 21.66 .45 0.01

(PDW) (%)

Platelet — Large Cell Ratig 38.54_+9.08 52.36 46.49 <0.001
(P-LCR)
(%)

For analytical purposes, we divided diabetic pasiento two (2) groups as below, based on theitustaf glycemic
control :

Group A — Good glycemic control with Hb£ levels < 7% : 34 patients.

Group B — Poor glycemic control with Hb£ levels> 7% : 66 patients.

The mean HbAClevel of the cases w&s29 + 1.18%(calculated by one sample t-test).

Differences in measures of platelet indices betweients with good glycemic control and patienithvpoor glycemic
control are shown in table-3. From the table, wactde that the platelet indices increase in ptievith a poor
glycemic status. The mean platelet volume (MPV)hef patients with poorly controlled hyperglycem@r¢up B) was
found to be 12.98 0.95 fl; whereas in those diabetic patients withoad glycemic status (Group A), the MPV was
11.97 +1.15fl .The p-value using unpaired t-test was 0.02

Similarly, the platelet distribution width (PDW) dhe patients with a poor glycemic control was B146 2.45 %,
whereas the other group with a good glycemic cdhind a PDW of 17.14 2.46 and the p-value was calculated as 0.01.

The platelet large cell ratio (P-LCR) was calcufiate be 52.36 6.49% in the poorly controlled (hyperglycemia) aét
patients and 38.54 9.08 % in the patients with a good glycemic cdntvidth an extremely significant p-value of <
0.001.

Discussion
In this study the age of cases ranged from 17 tpeBdls. The mean age of this study population Wa3 5 14.18 years.
There were 51 (51%) males and 49 (49%) females.

Yenigun et al. in their study on Mean Platelet \fokuin diabetes mellitus patients had a study poipulaf 48 cases
with mean age of 59.35 £ 9.04 years [22]. In tistidy they had 15 males and 33 females. This werelit from our
study which showed an almost equal gender pretilecprobably owing to the markedly reduced sangie in their
study as also a much shorter study period of omho#ths necessitating quick random recruitmentsés.
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A study by Kodiatte et al. correlating the diffecenin mean platelet volume in diabetics compareddo -diabetic
revealed a mean age of 55 + 11.32 years, closetploorating with our findings [23]. However, thsiudy population of
255 subjects also showed gender difference, 16&beales and only 89 being females unlike our study

Study Series Males in % Females in % Mean Age égrs)
Our study 51 49 57.3+14.18
Yenigun et al. [22] 31.3 68.7 59.35+9.04
Kodiatte et al [23] 65 35 55+11.2

In this study we found relatively higher valuesadifthe platelet indices in both the study and oangroup subjects in
comparison to other studies. However, the indicesewall significantly increased in diabetic patecbmpared to
matched non-diabetic controls as found in thosedissu In this study the mean value of Mean platedétme was 12.65
+ 1.89 fL in diabetics and 11.16 + 1.18 fL in thentrol group with a p-value of 0.03. Similarly teean Platelet
distribution width was 17.98 + 3.43 % and 14.55.2%2% in diabetic and control group subjects respely (p value
0.001). The Platelet large cell ratio was also ificantly increased in diabetics being 41.73 + 1%%s against 36.99 +
8.56 % in controls (p value 0.04). The most sigaifit difference was observed between the meanléldistribution
width values of the diabetics and non-diabeticgape <0.001).

Hekimsoy et al in their study found a similar résnlcomparing Mean platelet volume of diabetic#hwvthat of healthy
controls (10.62+1.71 fl vs. 9.15+0.86 fl; P<0.0(A}]. In a study by S. Jindal et al similar obs¢ioas were made for
all the three platelet indices with Platelet dmstition width showing the strongest positive assamiawith the glycemic
state, as in our study [24Conversely, Ainsegun et al found Mean platelet r@uto be higher in non diabetics
(8.69+0.67 fl in diabetics and 8.91+0.80 fl in then-diabetic controls) [25]. However, the p valuaswfound to be
statistically non-significant (p=0.593).

Study Series Mean Platelet Volume (fL) P value
Diabetics Non diabetics

Our study 12.65+1.89 11.1641.18 0.03

Hekimsoy et al. [21] 10.62+1.71 9.15+0.86 0.00

Jindal et al [24] - - <0.05

Ainsegun et al. [25] 8.69+0.67 8.91+0.80 0.593

In this study, the platelet indices were all signaitly raised among diabetics with poor glycenaateol (HbAC > 7%)
as compared to those with tight control (HBA< 7%). Platelet large cell ratio rise was seerbéomost strongly
associated with degree of glycemic control.

Kodiatte et al also divided their diabetic subjdate two groups according to status of glycemiatonl like our study
and estimated Mean platelet volume in the two gsolipey too found a significant increase in Mean dteolume in
the poorly controlled group as opposed to the graith good glycemic control (8.35+0.724 fl versu®5+0.72 fl;
p=0.003) [23]. Papanas et al however did not fingd significant correlation between the Mean pldtetdume levels
and degree of glycemic control [20].

Conclusion

From this study we can conclude that platelet ieslic Another limitation of the study is that, other
are significantly increased in diabetic patientspared confounding factors like hypertension, obesity etc.
to non-diabetics and the extent of increment isenior which also affect platelet indices have not bedwna
diabetics with poor glycemic control But for the into consideration here.

conclusion to be applicable for the general pojputata
study with a far larger sample size in the communit
needs to be carried out.
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