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Abstract

Introduction. Disturbances of hemostatic mechanism have been frequently described
in patients with diabetes mellitus and have been associated with the development of
diabetic complications and increased incidence of cardiovascular events in diabetic
subjects.

Purpose. Aim of the study is to assess the hematological parameters in CVD patients with
type 2 diabetes mellitus.

Materials and methods. During the period of three months October, November and
December 2010, forty-nine patients from Baghdad Teaching Hospital / Medical City
were included in this study. All of them were adults with type 2 diabetes mellitus having
different duration of illness. Twenty four normal healthy volunteers who were included as
a control group. For each subject in the study and control group, the following tests were
investigated: Total white blood cell count, packed cell volume and platelet count.
Results. The study revealed a high WBC count in diabetics versus control group with a
mean value of 8.6+£2.4x10°/L versus 7.3+1.7x10°%/L. The difference between hematological
parameters of control and study groups was statistically insignificant, though there
were a slightly raised WBC counts and platelet counts in some diabetic patients. The
difference between all diabetic patients and control in mean WBC count was statistically
significant (p=0.02). While the difference in mean PCV and platelet count were statistically
insignificant (p=0.6 and 0.7) respectively.

Conclusion. The present study revealed a significantly high WBC count in diabetic type 2
patents versus control subjects. Further studies with larger number of patients are needed
to confirm these findings.

Keywords: hemostasis, diabetes mellitus, white blood cell count, packed cell volume,
platelet count
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Pesiome

BeBegeHwme. HapylueHna mexaHn3ma remoctasa 4acTo ONmcbiBaloTCA y MaLMEeHTOB C caxap-
HbIM AnabeToMm 1 accoLUUPYIOTCA C Pa3BUTUEM ANABETUUECKNX OCNIOXKHEHUI 1 yBennye-
HMEM YacTOTbl CepAEYHO-COCYANCTbIX COOLITMI Y NALMEHTOB C CaxapHbIM ArabeTom.
Llenb. OueHnTb remaTonormyeckne nokasatenu y naumeHtos ¢ XCH n caxapHbim grnabe-
TOM 2-ro Tuna.

Matepuanbl n MeTogbl. B TeueHune Tpex mecaues (oKTA6ps, HoAGPA 1 aekabpa) 2010 r.
B MCCieqoBaHne Oblv BKAOYEHbl 49 B3POC/bIX MAUMEHTOB C CaxapHbiM AnabeTom
2-ro TMna C pasnNYHON NPOLONMKUTENbHOCTbIO 3aboneBaHusa 13 barpagckon yye6Hol
605bHULbI / MeauUUHCKOro ropoga. 340poBble 406poBOsbLbl (n=24) 6bINN BKAOYEHDI B
KOHTPONbHYIO rpynny. [1na Kax[oro ncnbiTyeMoro B cCnefyemomn U KOHTPONbHOM rpyn-
ne 6biNy NPoBeAEHbI CneayoLre NCccnefoBaHmA: obliee KONNMYECTBO NENKOLUTOB, rema-
TOKPUT U KONNYECTBO TPOMOOLMTOB.

Pesynbratbl. VlccnegoBaHue BbIABMIO BbICOKWI YPOBEHb NENKOLUTOB Yy AnabeTukos
Mo CPaBHEHWIO C KOHTPONIbHOW rpynnoi: cpefHee 3HauyeHue 8,6+2,4x10%/n npoTtus
7,3£1,7x10°/n. Pa3Hnua mexay remaTonormyecknumy napameTpamm KOHTPOJSIbHON U UC-
cnepyemoi rpynn 6bina CTaTMCTUYECKM HE3HAUMTENbHOM, XOTA Y HEKOTOPbIX NaLVeHTOB
c AmabeTom Habnoaanocb He3HauUNTeNIbHOE NOBbLILEHWE YPOBHSA IENKOLMTOB U TPOM6O-
uuToB. PasHuLUa mMexay Bcemu NaumeHTamu C ArabeToM 1 KOHTPonem B CpefiHeM KOnu-
yecTBe NIeNKOLMTOB Bblfla CTaTUCTMUECKM 3HaumMon (p=0,02). B To Bpema Kak pa3Huua B
cpenHux 3HauyeHusax PCV 1 konnyecTBa TPOMOOLUTOB Obifla CTaTUCTMUYECKM HE3HAUNMOW
(p=0,6 1 0,7 COOTBETCTBEHHO).

3aknioueHune. B HacToALeM nccnefoBaHN BbISIBNIEHO JOCTOBEPHO BbICOKOE KONMYECTBO
NenKoLMTOB Y NaLMeHTOB C CaxapHbiM AabeToM 2-ro TrMa No CPaBHEHMIO C KOHTPObHOW
rpynnoi. ina noatsepxaeHns NosyYeHHbIX pe3ybTaToB HeobXxoAnMbl JanbHelme nc-
cnefoBaHus C 60MbLLIMM YNCTIOM MALNEHTOB.

KnioueBble cnoBa: reMocTas, caxapHblil AnabeT, KONMYecTBO NIENKOLUTOB, FeMaTOKPUT,
KOSINYeCTBO TPOMOOLUTOB
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B INTRODUCTION

Increasing attention has been paid to disordered hemostatic mechanisms in the
pathogenesis of vascular disease in diabetics and such disorders may be of importance in
determining the increased risk of large vessel and small vessel disease in diabetes. Blood
vessels play an important role in control of hemostasis, thrombosis and inflammation.
Endothelial cells (ECs) which form the lining of all blood vessels are particularly important
in this process because of their intimate association with flowing blood; and it serves as
interface between circulating blood and smooth muscle cells [1, 2].

Platelets are small anucleated cells formed from megakaryocytes and play a critical role
in hemostasis and thrombosis. They are extremely small with discoid shape [3]. Following
vascular injury, platelets activated and followed by formation of hemostatic plug. The
functional response of activated platelets involves four different processes [4]. Activation
of platelet by powerful agonist and entry of Ca*? will lead to formation of microparticles
that increase platelet surface area for binding of tenase and prothrombinase [5].

About 80% of diabetic patients die from the major thrombotic complications of
atherosclerosis, stroke and myocardial infarction. Plasma and cellular components
of the hemostatic system are often abnormal in diabetic patients, and some of these
abnormalities may play a role in the high risk of thrombosis in these patients [6].

The endothelium is a complex organ with a multitude of properties essential for
control of vascular functions. Dysfunction of the vascular endothelium is regarded as an
important factor in the pathogenesis of diabetic micro- and macroangiopathy [7].

Platelet dysfunction in patients with diabetes mellitus is caused by several mechanisms
[8]: Hyperglycemia; Insulin deficiency and resistance; Associated metabolic conditions;
Other cellular abnormalities.

The role of other platelet anomalies common in DM patients that may account for
global hyperreactivity state, including dysregulation of calcium metabolism, oxidative
stress, upregulation of PY _ signaling pathway and accelerated platelet turnover [8].

An accelerated platelet turnover represented by presence of higher number of
reticulated platelets has been observed in patients with DM. Reticulated platelets are
larger and more sensitive, resulting in platelet hyperactivity and lower response to
antiplatelet therapies including aspirin and clopidogrel [9].

In addition, platelets of DM patients are larger, and thus hyperactive, as platelet size
correlates with greater platelet reactivity measured by aggregation and total release of
granular content [10].

Aim of the study is to assess the hematological parameters in CVD patients with type
2 diabetes mellitus.

B MATERIALS AND METHODS

During the period of three months from 1t October to 30" December 2022, forty-nine
patients from Baghdad Teaching Hospital were included in this study. All patients were
adults with type 2 diabetes mellitus having different duration of iliness.

Thefollowing data were documented for each patient: patient’sname, age, sex, duration
of diabetes mellitus, and past medical history of cardiovascular and cerebrovascular
diseases including: the diabetic patients were divided into two study groups according to
the presence (23 patients) or absence (26 patients) of CVD. PCV, WBC, and platelet count
were done for each patient at Teaching Laboratories in Medical City. This study included
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a control group of twenty four normal healthy volunteers, who were PCV, WBC, platelet
count were also done for the control group.

A total of 5.5 ml of venous blood was collected by clear venipuncture into three
collecting plastic tubes: first tubes: 1.8 ml of blood was added to 0.2 ml of 0.11 M aqueous
trisodium citrate dihydrate, platelet poor plasma (PPP) was obtained by centrifugation of
blood at room temperature (18-25 °C) at 2000 g (approximately 4000 rpm) for 15 minutes
[11]. 2.5 ml of blood was dispensed into dipotassium ethylene diamine tetra acetic acid
(K2-EDTA) containing tube and was used for the measurement of PCV, WBC, and platelet
count. Positive control and negative control were used with each series. Their results were
compared with those of patients and control group sera to distinguish possible granularity
from agglutination.

Statistical analysis was done using SPSS (Statistical Social Sciences). Hematology
Package for Chi-square test was used for testing association between categorical variables.
P-value of less than 0.05 level of significance was considered statistically significant.

B RESULTS

Results were based on the analysis of 49 patients; all were presented with type 2
diabetes mellitus. The difference between hematological parameters of control and study
groups was statistically insignificant, though there were a slightly raised WBC counts and
platelet counts in some diabetic patients (table 1).

The difference between all diabetic patients and control in mean WBC count was
statistically significant (p=0.02). While the difference in mean PCV and platelet count were
statistically insignificant (p=0.6 and 0.7) respectively, as shown in (table 2).

Table 1
Hematological parameters of control and study groups
e e Groups No. Mean+SD Range p-value
parameters
DM with CVD 23 40x6.7 17.3-49
PCV (L/L) DM without CVD 26 41.9+4.8 30.7-52 0.3
Control 24 41.5+2.5 36.2-47
Total DM with CVD 23 8.6+2.1 5.1-14
(WBCx10/L) DM without CVD 26 8.6+2.7 3.6-13.1 0.6
Control 24 7.3+1.7 4.3-10.5
Platelet count DM with CVD 23 249.5+98 167-590
(x10%/L) DM without CVD 26 258.6+91.3 133-483 0.8
Control 24 248.6+42.6 171-349
Table 2
Hematological parameters of diabetic patients and control
Parameter N Mean+SD p-value
PCV
Patients 49 41+5.8 06
Control 24 41.5+£2.5 ’
WBC
Patients 49 8.6+2.4
Control 24 7.3+1.7 0.02
Platelet count
Patients 49 254.3+93.6
Control 24 248+42.6 0.7
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B DISCUSSION

Analysis of hematological results in this study revealed that WBC count was significantly
higher in diabetic group than in control group. These results were close to that of
Bonakdaran study on 190 patients with type 2 diabetes who reported significantly higher
count with p-value of <0.001 [12]. This finding is consistent with the hypothesis that a
chronic activation of the leucocytes may play a role in pathogenesis of type 2 diabetes [12].

Upon vascular injury, platelets become exposed to subendothelial matrix protein,
particularly collagens, to which they initially adhere via the GPlb-V-IX complex and vWF
bound to immobilized collagen. This mediates stable adhesion and further activation of
GPVI[3,13].

Platelet undergo a characteristic set of morphological changes on contact with a
surface, known collectively as spreading, the pattern of which is agonist dependant. The
intimal shape changes are rounding, followed by generation of finger-like projections
(filopodia) and lamellopodia. Actin-myosin stress fibers strengthen the spread platelet
and granules and organelles are squeezed into the center of the cells. These changes help
to secure the platelet and thrombus against the flow shear forces of vascular system [3].

No significant difference in PCV was found between diabetic patients and control
group because anemia usually occurs in diabetic patients with nephropathy. No significant
difference in platelet count was found between diabetic and control group, which agree
with Tucker et al. study who reported a p-value (0.8) [13] and agree with Sobczak and
Stewart [14] and with Arkew et al. [15].

B CONCLUSIONS

The present study revealed a significantly high WBC count in diabetic type 2 patents
versus control subjects. Further studies with larger number of patients are needed to
confirm these findings.
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