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 Platelets are an important link between inflammation and thrombosis and play a signif-

 icant role in different stages of atherosclerotic plaque formation. This study aimed to define the correlation between

 variation in admission platelet parameters and acute coronary syndrome and to investigate the diagnostic accuracy

 of platelets parameters used.  The study was performed at Sulaimani Cardiac Care Hospital and Sulaimani

 Public Health Lab. One hundred cases of diagnosed acute coronary syndrome; ST elevation myocardial infarction, non

 ST elevation myocardial infarction, and unstable angina were included and compared with 100 apparently healthy

subjects. Participants were enrolled after taking a detailed history and complete blood count to assess the platelets pa-

 rameters.  A significantly lower admission mean platelets count was found in patients (252x 109/l ± 81.3) than

 in control (291x109/l ± 67.6). The mean platelet volume, platelet distribution width and plateletcrit of the patients were

 all significantly higher. Furthermore, a significant correlation was detected between acute coronary syndrome with

 mean platelet volume and platelet distribution width.  The risk of acute coronary syndrome rose up to approximately

 9 times among patients with high mean platelet volume. Moreover, mean platelet volume showed a high sensitivity

(88%) and specificity (89%) to detect patients with acute coronary syndrome, unlike plateletcrit and platelet distri-

 bution width that were of lesser sensitivity and specificity. Admission platelets parameters are readily

available laboratory tests, and are of merit in identifying acute coronary syndrome patients.

Acute coronary syndrome (ACS): is a spectrum of disor-

ders, including unstable Angina (UA), ST segment-eleva-

 tion Myocardial Infection (STEMI), and Non ST-elevation

 Myocardial Infarction (NSTEMI). Coronary artery disease is

 mainly caused by atherosclerosis and its complications.

 Platelet activity has an important role in this process.

 Generalized platelets activation happens during acute

 coronary event, where increased platelets consumption

 at the site of atherosclerotic plaque rupture leads to the

 release of large platelets from bone marrow1, 2. It is well

 known that platelets size when estimated by MPV can be

 a marker for platelets function and is positively correlated

 with indications of platelets activity3. Consequently, larger

 and hyperactive platelets play a vital role in activation and

 progression of thrombosis. The automated hematology

 analyzers have made it possible to determine the platelets

volume indices: mean platelet volume (MPV), platelet dis-

 tribution width (PDW) and plateletcrit (PCT). Mean platelet

 volume is a measure of the average size of platelets, while

 PDW reflects the variation in the platelets size and PCT is

 the volume occupied by platelets in blood4. Recently, high

 MPV has been linked with myocardial damage in patients

with ACS and correlated with poor prognosis5.  The availa-

 ble cardiac markers to identify myocardial damage are not

 sufficiently sensitive at the early stage of ACS. Likewise,

 measuring platelets activity by any of the wide variety of

 methods remains a research tool that is not yet included

in routine diagnosis6, 7. Therefore, using a multi diagnos-

 tic approach may be of benefit to diagnose ACS clinical

manifestations8. Few studies had demonstrated the as-

 sociation between platelets size and ACS in Iraq and non
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from Kurdistan-Iraq.  Hence, this study, the first from Kurd-

 istan, aimed to define the correlation between admission

 platelets parameters and acute coronary syndrome, and to

 demonstrate the diagnostic accuracy of platelets indices

in identifying ACS cases.

 This study was conducted between 1st of October-2015

 to 1st of January-2016 at two centers: Sulaimani Cardiac

Care Hospital, and Sulaimani Public Health Lab-hematol-

 ogy department.  Two hundred participants were enrolled,

 including 100 healthy control subjects and another 100

 cases of recently diagnosed acute coronary syndrome.

 Participants were included after   a detailed clinical history.

Patients presenting with acute chest discomfort accom-

 panied by ECG changes and elevated cardiac biomarkers,

and patients presenting with symptoms suggestive of un-

 stable angina were included in the study. While Patients

 with history of bleeding disorders, malignancy, liver and

renal diseases, preeclampsia, sepsis, recent blood trans-

 fusion (within 6 week), trauma or major operation, and

 patients on medications or have recent infection that can

 cause thrombocytopenia were excluded from study.

 Three milliliters of venous blood sample were obtained

 from each participant upon admission to the hospital and

before receiving any drug treatment by a sterile venipunc-

 ture using disposable syringes, and dispensed into EDTA

 K3 tubes, mixed gently, and delivered within 30 minutes

 of collection to hematology department-Sulaimani Public

Health Lab for analysis. Platelets count and platelets in-

 dices were performed as part of full blood count by fully

automated procedure using HORIBA ABX Micros 60 Hema-

tology Analyzer (HORIBA ABX SAS-Japan).

The statistical analysis performed using Statistical Pack-

 age for the Social Science (SPSS) software version 23 to

 identify descriptive analysis. T-test and ANOVA were used

to find association between variables. Statistical signifi-

cance of the calculated correlation coefficient was esti-

mated using the binary regression test. The Receiver Op-

 erator Characteristic (ROC) analysis included calculation

 of the area under the curve (AUC) was used to measure

 the diagnostic accuracy (sensitivity and specificity) of a

 test where the values from 0.5 to 0.7 represented low

 accuracy; values from 0.7 to 0.9 represented tests that

 are useful for some purposes; and values greater than 0.9

 represented tests with high diagnostic accuracy. P-value

 ≤ 0.05 were regarded as statistically significant. The work

This cross sectional study participant included 200 per-

 sons, 100 apparently healthy individuals as the control

 group and 100 patients with acute coronary syndrome

(ACS), further divided into three groups: (1) forty-four cas-

es of ST elevation myocardial infarction STEMI, (2) Thir-

 ty-four cases of non ST elevation myocardial infarction

 (NSTEMI) (3) Twenty-two cases of unstable angina.  The

 age of the patients enrolled   ranged from 37-67 years

 with a mean of (53.4 ± 6.7) year and the age of the control

 group ranged from 39-64 years, with a mean of (52.9 ±

 6.4) year. Regarding the sex distribution of the patients,

 57% were males and 43% were females, in the control

group 54% were males and 46% were females.

 The platelet counts in ACS patients ranged between

 (130-550x109/l), with a mean value of (252x 109/l ± 81.3),

 which is significantly lower than the value in control group

 (291x109/l ± 67.6), having a range of (149-432x109/l),

 Regarding the platelets indices; mean platelet volume

(MPV); in ACS patients; readings ranged between (5.0-

 11.5 fl) with a mean value of (9.55 fl ± 0.9) which is

 significantly higher than the mean MPV of control group

(7.59fl ± 0.8), with a range of (6.10-9.90 fl), and a p-val-

 ue = 0.0005.  The plateletcrit (PCT) range in the patients

 was (0.10-0.34%), with a mean of (0.19% ± 0.1), which is

 similarly significantly higher than in control group (0.18%

± 0.1) with a range of (0.08-0.30), p-value= 0.024. Like-

 wise, the mean value of platelet distribution width (PDW)

 in patients group (13.93% ± 2.6), is significantly higher in

 comparison with the control group mean value (13.88 ±

was approved by the ethics committee of Kurdistan Higher

Council of Medical Specialties.

p-value 0.009, Table (1).

2.1) p-value = 0.036, Table (1).

 Materials and methods
Results

The evaluation of platelets parameters in patients with acute coronary syndrome from single...
________________________________________________________________________________

_________________________________________________________________________________________________

https://doi.org/10.56056/amj.2019.95
24



28

Journal of Kurdistan Board of Medical Specialties (2019) Vol. 5, No. 2

 The platelets parameters among participants.

 There was statistically significant difference in the mean

 MPV in each subgroup of patients with ACS namely; STEMI,

 Non-STEMI and UA in comparison to values reported in

 the control, with mean MPV in NSTEMI being the highest

 among others (9.77fl +0.83), p-value of (0.0001), (0.0002)

 The platelets parameters among acute coronary

syndrome subgroups.

 This study reported a statistically significant correlation

 between ACS and MPV and PDW, p-value of 0.000 and

 0.013 respectively, and it is worthy to note that the risk of

 ACS raises up to approximately 9 times among patients

 with higher MPV than normal [OR =8.98, (CI 4.91-16.42)].

 While, on the other hand, platelet count and PCT didn’t

 correlated significantly with acute coronary disease,

 Correlation between acute coronary syndrome

and platelet parameters

 Furthermore, Receiver Operating Characteristic (ROC)

curve analysis demonstrated that MPV is of high diagnos-

tic accuracy in identifying ACS patients [AUC=0.94, sensi-

 tivity 88% and specificity 89%], while in contrast to PCT

 and PDW, which both showed a lesser diagnostic accuracy

Table (1):

Table (2):

Table (3):

and (0.0007)] respectively, Table (2).

p-value= 0.07 and 0.2 respectively, Table (3).

[AUC= 0.59 and 0.34 respectively], Table (4).
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 Diagnostic accuracy of platelets indices.

 This study has demonstrated significant differences in the

 mean platelets parameters (platelets count, MPV, PCT and

PDW) in patients admitted with ACS in comparison to nor-

mal control group, Table 1. It’s clear that the mean plate-

 lets count were significantly lower, in contrast to the mean

 MPV, PCT and PDW which were all significantly higher in

 comparison to the control group values, p-value = 0.009,

p-value= 0.0005, p-value =0.024 and p-value = 0.036

respectively. Interestingly, the mean MPV in each of the

three subgroups of ACS (S TEMI, Non-STEMI and UA), were

all significantly higher in comparison to control MPV mean

value. The explanation of the above findings would be the

contribution of platelets to the prothrombotic state in ACS;

a hypothesis that has been suggested by previous studies

as well8-14.

Likewise, the study investigated the correlation of plate-

 lets parameters and ACS in patients upon admission to

Sulaimani Heart Center with chest pain, and we detected a

significantly positive correlation of high MPV and PDW (as

both reflecting the platelets volume) with ACS in compari-

 son to normal people, p-value =0.000 and p-value =0.01

respectively, while no correlation of significance report-

 ed with PCT, p-value= 0.2, Table 3. These findings were

shared by previous studies as well12, 15, 16. Moreover, high

MPV in patients presenting with acute chest pain would

have an increased risk of approximately 9 times to have an

underlying acute thrombotic event compared to those with

normal MPV (OR =8.98, C.I.= 4.91-16.42). Martin et al 16

had demonstrated that increased MPV was considered as

an independent risk factor of recurrent MI. Moreover, pre-

 vious published data, declared that increased MPV can be

identified as a marker of increased morbidity and mortality

in patients with ACS, even among survivors, particularly

STEMI, that formed 44% of our patients enrolled 17-19. In

addition, some investigators had correlated high MPV with

the complexity and severity of coronary artery diseases

 according to the Gensini and SYNTAX scores and revealed
 a positive correlation between MPV and Gensini score 20,

21. While, on the other hand, no significant association

was reported with the PCT and platelets count, p-value=

0.202 and p-value= 0.068 respectively. The above results

agreed with previously published data8.

Furthermore, we applied the receiver operator character-

 istic (ROC) area to validity of platelets indices to distinguish

ACS chest pain from chest pain of non-cardiac origin, and

we reported an AUC for MPV=0.94, (sensitivity 88% and

specificity 89%). Limited numbers of studies documented

the diagnostic accuracy of MPV in patients with ACS, and

they reported a variable range of accuracy, with AUC rang-

 ing from 0.56-1 6, 8, 12, 22. Al-Obaeidi et al.12 reported AUC for

MPV value = 1, supporting our   proposition that MPV is of

a high diagnostic accuracy in identifying ACS. Shah et al23

had also confirmed the reproducibility of MPV.

Our main limitation is that we didn’t measure troponin lev-

 el and platelets aggregation in the enrolled ACS cases, and

hence, comparing the above parameters with the platelets

indices in the detection of ACS.

 This study declared that platelets parameters including;

platelets count, MPV, PDW and PCT are useful and labo-

ratory tests, and are of advantage in identifying ACS pa-

 tients. Furthermore, an elevated MPV is of high diagnostic

accuracy for the benefit of detection of ACS patients.

1. Khode V, Sindhur J, Kanbur D, Ruikar K, Nallalwar S. Mean platelet

volume and other platelet volume indices in patients with stable cor-

 onary artery disease and acute myocardial infarction: A case control

 study. J Cardiovasc Dis Res 2012; 3(4):272-5.

2. Abrol S, Sharma R, Badgal A, Kundal V, Chowdhary S. Mean platelets

 volume in acute coronary syndrome: A prospective observational study.

J of evolution of Med and Dent Sci 2015; 4(10):1606-10.

Table (4):

Discussion

References

The evaluation of platelets parameters in patients with acute coronary syndrome from single...
________________________________________________________________________________

_________________________________________________________________________________________________

https://doi.org/10.56056/amj.2019.95
26

Conclusions



30

Journal of Kurdistan Board of Medical Specialties (2019) Vol. 5, No. 2

Kurdistan Board of Medical Specialties

3. Kanbay A, Tutar N, Kaya E, et al. Mean platelet volume in patients with

obstructive sleep apnea syndrome and its relationship with cardiovas-

 cular diseases. Blood Coagul Fibrinolysis  2013; 24(5):532-6.

4. Abass AE, Yassir Th, Saeed Y, et al. Investigation of platelets count and

 indices in coronary artery diseases among Sudanese patients. J Dent

and Med Sci 2016; 15(1):43-6.

5. Gawlita M, Wasilewski J, Osadnik T, Regula R, Bujak K, Gonera M.

Mean platelets volume and platelet-large cell ration as prognostic fac-

tors for coronary artery disease and myocardial infarction. Folio Cardi-

ologica.2015; 10(6):418-22.

6. Lippe D, Filippozzi L, Salvagno GL, Montagnana M, Franchini M, Ce-

sare G. Increased mean platelets in patients with acute coronary syn-

drome Arch Pathol Lab. Med 2009; 133:1441-3.

7. El-Dosouky I, Elsayed Shehata I. Value of the Mean Platelet Volume

 in Evaluation of Patients with Acute Coronary Syndrome. J Med Diag

Meth 2016; 5(1):1-5.

8. Dehghani MR, Taghipour-Sani L,  Rezaei  Y,  Rostami R. Diagnostic

 importance of admission platelet volume indices in patients with acute

 chest pain suggesting acute coronary syndrome. Indian Heart J  2014;

66(6): 622–8.

9. Chu SG, Becker RC, Berger PB. Mean platelet volume as a predic-

 tor of cardiovascular risk: a systematic review and meta-analysis, J

Thromb Haemost 2010; 8:148-56.

10. Shattil SJ, Newman PJ. Integrins: dynamic scaffolds for adhesion

and signaling in platelets Blood 2004; 104: 1596-606.

11. Biradar SB, Kashinakunti SV, Manjula R. Platelets volume indices

 in acute coronary syndrome-a case control study. Int J Adv Med 2016;

3:349-52.

12. Al-Obeidi AR, Ahmedm AH, Obeid FA. Evaluation of platelets indices

 in patients with acute coronary syndrome. Mustansiriyia Med J 2013;

12(1):58-64.

13. Mathumithra T, Shreya, Bhavani S, Kotasthane D. Evaluation of

 platelet indices in Acute Coronary Syndromes and Diabetes Mellitus.

Anna of Pathol and Labor Med 2016; 3(6): A618-A620.

14. Assiri AS, Jamil A, Mahfouz AA, Mahmoud ZS, Ghallab M. Diagnostic

importance of platelet parameters in patients with acute coronary syn-

 drome admitted to a tertiary care hospital in southwest region, Saudi

Arabia. J Saudi Heart Assoc 2012; 24:17-21.

15. Ahmed H, Henry RA, Pai R. Association of mean platelets volume

acute coronary syndrome. Int J Res Med Sci 2017; 5(4)1217-20.

16. Martin JF, Kristensen SD, Mathur A, et al. The causal role of mega-

 karyocytes-platelet hyperactivity in acute coronary syndromes. Nat Rev

Cardiol 2012; 9:658-70.

17. Goncalves SC, Labinaz M, Le May M,  et al. Usefulness of mean

platelet volume as a biomarker for long-term outcomes after percuta-

neous coronary intervention. Am J Cardiol 2011; 107:204-9.

18. Vakili H, Kowsari R, Namazi MH. Could mean platelet volume pre-

dicts impaired reperfusion and in-hospital major adverse cardiovascu-

 lar event in patients with primary percutaneous coronary intervention

after ST-elevation myocardial in. J Tehran Heart Cent 2009; 4:17-23.

19. Seyyed-Mohammadzad MH, Eskandari R, Rezaei Y, et al. Prognostic

value of mean platelet volume in patients undergoing elective percuta-

neous coronary intervention. Anadolu Kardiyol Derg 2015; 15:25-30.

20. Murat SN, Duran M, Kalay N, et al. Relation between mean platelet

 volume and severity of atherosclerosis in patients with acute coronary

syndromes. Angiology 2013; 64: 131–6.

 21. Ekici B, Erkan AF, Alhan A, Sayin I, Ayli M, Töre HF. Is mean platelets

 volume associated with the angiographic severity of coronary artery

 disease? Kardiol Pol 2013; 71: 832–8.

22. Chu H, Chen WL, Huang CC. Diagnostic performance of mean plate-

let volume for patients with acute coronary syndrome visiting an emer-

 gency department with acute chest pain: The Chinese scenario. Emerg

Med J. 2011; 28:569-74.

23. Shah B, Valdes V, Nardi MA, Hu L, Schrem E, Berger JS. Mean plate-

let volume reproducibility and association with platelet activity and an-

tiplatelet therapy. Platelets 2014; 25:188-92.

The evaluation of platelets parameters in patients with acute coronary syndrome from single...
________________________________________________________________________________

_________________________________________________________________________________________________

https://doi.org/10.56056/amj.2019.95

27




