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ABSTRACT

Objective: To determine the association between obesity indices e.g. body mass index, waist
circumference and platelet function in healthy blood donors.

Methodology and Procedures: A cross-sectional study conducted on 100 healthy blood donors in
Transfusion Medicine Department of King George’s Medical University, Lucknow. Subject selection
based on inclusion and exclusion criteria. Anthropometric measures were recorded and sample of
blood taken after blood donation and platelet count and platelet release test performed by specific
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method. Collected data analysed by Student’s t tests to assess the associations.

Results: According to body mass index, 44% subjects have normal BMI and remaining 27% and
24% of the subjects have BMI within range from 23 to 24.9 and >25 respectively. Subjects based on
waist circumference, 54% of subject have WC <85.9 cm and 21% of the subject have WC >90 cm.
platelet count shows significant association with body weight and waist circumference of the healthy
blood donor subject. However, no significant correlation was found between platelet function

(Platelet release test) and anthropometric variables.

Conclusion: Anthropometric variables like body weight, body mass index, and waist circumference
can give a quantitative idea of platelet function including platelet count in blood of normal healthy

donors.

Keywords: Body mass index; waist circumference; platelet count; platelet release test.

1. INTRODUCTION

Platelets are essential for primary hemostasis
and endothelial repair, but also play a key role in
atherogenesis and thrombus formation [1].
Platelet counts are hematologic parameters that
can provide useful information regarding the risk
for various health conditions. Platelets function
mainly in activating the blood clotting mechanism
and are also markers of inflammation. Platelet
play major role in the increased cardiovascular
risk, which show an increased activation and a

reduced sensitivity to the physiological and
pharmacological antiaggregating agents [2].
Obesity, defined by the World Health

Organization [3] as a BMI = 30 kg/m2, is also
associated with cardiovascular diseases and
other outcomes such as premature death, type Il
diabetes, osteoarthritis, sleep apnea, respiratory
problems, and some cancers [4].

According to Seidell J et al. [5] BMI is not a
reliable measurement of body composition in
individuals particularly in older and younger
people. Waist circumference (WC) is commonly
used to assess abdominal obesity. Individuals
with increased WC values are more likely to have
hypertension, type 2 diabetes, dyslipidemia and
the metabolic syndrome than individuals with
normal WC values regardless of weight status
[6,7].

According to the guidelines of the Indian Council
of Medical Research (ICMR) and the National
Institute of Nutrition (NIN) the cut-offs for waist
circumstances will now be 90 cm for Indian men
(as opposed to 102 cm globally) and 80 cm for
Indian women (as opposed to 88 cm at the
international level). Obesity is associated with
elevated leptin levels, and leptin affects platelet
function, increasing the risk for thrombotic
complications in obese individuals [8-10].

No studies have been identified who investigated
the association of platelet counts with obesity.
Decreased platelet counts have been observed
among diabetics, [11] however two studies
disagree with these results. Chen et al. [12]
found that platelet counts were significantly
increased among insulin-resistant participants
compared with insulin-sensitive participants. Davi
et al. [13] demonstrated platelet activation in
obese individuals by measuring urine excretion
of a thromboxane B2 (TxB2) metabolite (11-
dehydrothromboxane B2, 11- dehydro TxB2). In
contrast, other studies found no evidence of
increased platelet activation in obese individuals,
[14] in obese and overweight women [15], in
overweight prediabetics [16].

The understanding of change in hematologic
indices and platelet indices - platelet count,
platelet function according to anthropometric
variables in healthy blood donor’s is limited. Aim
of this study is to evaluate the relationship
between platelet function with anthropometric
measurements of different blood donor groups as
these parameters affect the response of the
patient receiving the transfusion. Blood donors of
Indian origin will give reliable and valuable data
regarding the quality of blood units for patients
with special requirement. It can help in forming
new protocol in transfusion medicine.

2. MATERIALS AND METHODS

This cross-sectional study was performed on 100
healthy male blood donors. Subjects were taken
from the department of Transfusion Medicine,
King George’'s Medical University Lucknow.
Written informed consent of each participant was
taken and study protocol was approved by the
institutional ethics committee. Subjects with age
between 18 and 65 years were enrolled for the
study. The inclusion criteria for the subject
selection were: hemoglobin level >12.5 g/dL and




weight 45 kg or more, pulse rate: 60 to 100 per
minute and regular, blood pressure: systolic 100
to 180 mm Hg; diastolic 50 to 100 mm of Hg [17].
Exclusion criteria were: subjects having weight
above 70 kg and donors with previous
transfusion within 6 month or previous donation
within 3 month. Donor with known cardiac
problem, endocrinal disorder, thyroid disorder,
diabetes (on insulin therapy), hypertension,
subjects undergoing medication like non-
steroidal anti-inflammatory drugs (NSAIDs),
steroids, anticancer drugs, were also excluded
from the study. Physical parameters of donors
were measured using standard protocol: height
(in meter), weight (in kilogram), waist
circumference (in centimeter) and body mass
index (kg/m?) was calculated using the following
formula.

BMI= weight (kg)/ (height in meter) * [3]

After donation of 350 ml of blood, 5 ml of blood
sample were collected for analysis. Analysis
done by well calibrated cell counters and also
crossed checked by Rees-Ecker method of cell
count under cell counting chamber (Neubauer
chamber). Platelet function was assessed by
platelet factor 3 (PF-3) tests or platelet release
test. This tests the antiplatelet activity of serum
which is used to detect circulating antiplatelet
antibodies. This test compares the clot retraction
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time between platelet rich and platelet poor
plasma by adding Kaolin reagent and calcium
chloride in both solutions separately. Shortening
of clotting time results from release of Hageman
factor, plasma thromboplastin antecedent (PTA),
coagulation factor and release of platelet factor-3
(PF-3) and prolongation of clotting time may be
due to reduced availability of PF-3.

Donors blood (3 ml)

Centrifuge in cryofuge 6000 at 1750 rpm for 8
minutes at 22C

|

Platelet rich plasma (PRP)
PRP again centrifuged at 3850 rpm for 8 minutes

Platelet poor plasma (PPP)

Fig. 1. Flow chart showing preparation of
platelet rich and platelet poor plasma

Platelet Release Test

S

100 pl PRP (Test) + 100ul PPP
(Normal)

Add 200 pl Kaolin reagent at 37°C in
water bath
l 20 minutes

200 pl CaCl, added and clotting time
recorded

100 pl PPP (Test) + 100! PRP
(Normal)

Add 200 pul Kaolin reagent at 37°C in
water bath
l, 20 minutes

200 pl CaCl, added and clotting time
recorded

Normal clot retraction time : 28 - 30 Sec
2 sec - 3 sec difference between PRP &PPP

Fig. 2. Flow chart showing method of platelet release test



Classification of Subjects
Group-1 According to weight.

a) 50-60kg
b) 61-70kg

Group-2 According to body mass index [18]

a) Underweight <185

b) Normal 18.5-22.9
c) Overweight 23-24.9
d) Obese =25

Group-3 According to waist circumference [7,19]

a) Underweight <85cm
b) Normal 85-90 cm
c) Overweight >90cm

3. OBSERVATION AND RESULTS

In our study out of 100 subjects, frequency of
subject according to body mass index showed
44% subjects having normal BMI and remaining
27% and 24% of the subjects have BMI within
normal range and >25 respectively (Table 1).
Distribution of subjects based on waist
circumference showed that 54% of subjects have
WC <85.9 cm, 21% of the subjects have WC >90
cm (Table 2).

Mean of platelet count according to weight is
1.92 (+0.43) in 50-60 kg group and 2.01 (+0.53)
in 60-70 kg group and there is significant
association (p= 0.004) between them. There is
found no association between platelet function
and weight of study subjects (p= 0.86) (Table 3).
Mean of platelet count according to body mass
index of subjects showed 1.96 (SD 0.41) in
<22.9 group and 2 (SD 0.57) in >22.9 group.
There is found no association between platelet
function and body mass index of study subjects
(Table 4).

based on waist
that 54% of

Distribution of subjects
circumference (WC) showed
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subjects have WC <85.9 cm, 21% of the subjects
have WC >90 cm (Table 2). Mean of platelet
count according to WC is 1.98 (SD 0.51) in <90
cm and 1.95 (SD 0.44) in >90 cm group
accordingly. Platelet count of study subjects
showed significant association with WC and
there is found no association with platelet
function (Table 5).

Table 1. Frequency distribution of subjects
based on BMI (Body Mass Index)

Body Mass Index (BMI)

Parameter f %
1 <18.5 5 5%
2 18,5 -22.9 44 44%
3 23 -24.9 27 27%
4 > 25 24 24%

Table 2. Frequency distribution of subjects
based on waist circumference

Waist circumference

Parameter F %
1 <84.9 cm 54 54%
2 85-90cm 25 25%
3 >90cm 21 21%

4. DISCUSSION

Frequency distributions of subjects based on
weight parameter signifies that the subjects who
come for donation was mostly overweight or
obese. It may be due to the fact that many donor
having lesser weight do not come for donation
due to myth that blood donation makes them
weak. Study performed by Booth M et al.
supported our finding, in his study he found that
prevalence of obesity in men based on BMI and
waist circumference combined was greater for
men. According to waist circumference (WC),
25% of subjects were having normal waist
circumference and 21% of subjects had waist
circumference more than 90 cm.

Table 3. Association of weight of subject with platelet parameters

" Weight

S 50-60 kg 60-70 kg T P R

g Mean SD Mean SD

©

3

o

Platelet 1.92 0.43 2.01 0.53 0.81 0.004 0.76
PRT 2.2 0.26 2.19 0.21 0.17 0.86 0.43
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Table 4. Association between body mass index of subjects and platelet parameters

5 BMI
% <22.9 >22.9 t P R
3 Mean SD Mean SD
IS
s
©
[}
Platelet 1.96 0.41 2 0.57 0.35 0.72 0.46
PRT 2.19 0.23 2.19 0.22 0.03 0.97 0.21
Table 5. Association between waist circumference of subjects and platelet parameters
0 Waist circumference
2 <90cm >90cm T P R
qé Mean SD Mean SD
©
]
o
Platelet 1.98 0.51 1.95 0.44 0.26 0.001 0.67
PRT 2.89 0.23 2.19 0.24 0.04 0.96 0.49
> |
45 < =
e |
| | | |
40 =4
35 L~
|
==
——
PR
——
PIE S
|

= Body Mass Index (BMI) f

<185 18.5 -22.9 23 -24.9

>25

Graph 1. Subjects based on BMI (Body Mass Index)

Mean value of platelet count according to weight
showed strong positive linear relation. While
association with body mass index (BMI) showed
increase in platelet count but this change is not
statistically ~significant whereas it showed
significant association with waist circumference.
In contrast to our findings Tangorra et al. [19]
and Meade et al. [20] found no correlation
between obesity and platelet count. Whereas
Ferreira et al. [21] found weak correlation of
obesity with platelet count. Increased platelet
count in obese subjects may be due to higher

body fat mass which itself as a low-grade
subclinical inflammatory condition. A large
proportion of IL-6 in the circulation originates
from the adipose tissue that in turn may
contribute to atherogenesis and thrombosis, by
promoting inflammation. There are some studies
which support our findings like Luanda C et al.
[22] performed a study on police officers, found
no association between platelet count and
obesity in male officers whereas observed
significant association between obesity and waist
circumference in female officers.
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PLATELET RELEASE TEST (PRT)
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Graph 2. Association of platelet function (PRT) with Weight, BMI & Waist circumference

Platelet function is slightly compromised with
increase in weight but this was not statistically
significant and platelet function showed no
association with BMI, whereas association of
waist circumference with platelet function was
compromised with increase in WC and change in
platelet function shows weak correlation with
WC. Platelet function was not affected by
increasing obesity. Studies of Tangorra et al. [19]
and Meade et al. [20] support our finding as they
also demonstrated that there was no correlation
between obesity and the susceptibility of
platelets to aggregating agents. The ambiguity
exists in the literature regarding the role of
platelet activation in obese individuals. Davi et al.
[13] and Licata et al. [14] used 11-dehydro-TxB2
excreted in urine to evaluate platelet activation
and observed increased levels of excreted 11-
dehydro-TxB2 in obese compared to non obese
women associated with android obesity. In the
present study we studied the platelet function by
assessing the platelet factor 3 (PF-3) availability
in donor’s blood. Our study revealed no evidence
of change in platelet activation in obese subjects
despite the fact that obese subjects exhibited
chronic inflammation. Finding were supported by
studies of Chandra T, et al. [23] who
demonstrated that the mean value of platelet
count, platelet factor-3 and platelet aggregation
showed no significant difference in additive
solution whereas PF-3 showed significant

difference on day 7 without additive solution.
Studies of Samocha D, et al. [24] also support
our statement as he declared in his study that
obesity is not associated with increased platelet
activation. However study done by Lazarus et al.
[25] found significant fall in donor's hematocrit,
mean platelet count and platelet distribution
width  decreased significantly after each
plasmapharesis.

5. CONCLUSION

In the present study; platelet count shows
significant association with body weight and
waist circumference of the healthy blood donor
subject. However, no significant correlation was
found between platelet  function and
anthropometric variables. Authors results show
no association between the studied parameters
and platelet function.
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