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ABSTRACT 
 An acute coronary syndrome is a form of clinical manifestation of coronary heart disease with athero-
sclerosis, and thrombosis processes. Platelets play an essential role in thrombosis. High PDW shows a variation 
of the morphology, and size of a platelet. This was a retrospective cross-sectional study comparing PDW, 
length of stay, and patient outcome in STEMI, NSTEMI, UAP, and control patients at the Dr.Wahidin 
Sudirohusodo Hospital Makassar during the period of January 2014 – December 2015. Data were analyzed us-
ing statistical software. One hundred, and seventy-two ACS patients were included; 65 patients had UAP, 48 
patients had STEMI and 59 patients had NSTEMI. Sixty normal patients were included as a control. Kruskal-
Wallis test showed a statistical difference in PDW between patients with STEMI, NSTEMI, UAP, and control 
(p=0.000). Post hoc test showed a significant difference between ACS, and control, STEMI, and control 
(p=0.000), NSTEMI and control (p=0.000), UAP, and control (p=0.000), but there no significant difference     
between STEMI, and NSTEMI (p=0.320), STEMI, and UAP (p=0.980), NSTEMI and UAP (p=0.435). There was no 
significant difference in PDW between patients who survived, and died (p=0.298), and also patients with a 
length of stay of ≤ 7 days, and > 7 days (p=0.293). Platelet distribution width was higher in ACS patients com-
pared with control patients, but could not be used to predict the outcome, and length of stay of patients with 
ACS. It is advisable to do further research with a large sample size to avoid bias. 
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INTRODUCTION  
An Acute Coronary Syndrome (ACS) is a con-

dition that involves chest discomfort or other symp-
toms caused by lack of oxygen to the heart muscle 
(myocardium) due to a disturbance in the coronary 
artery. An Acute coronary syndrome is divided into 
three types, namely ST-Segment Elevation Myocardi-
al Infarction (STEMI), Non-ST-Segment Elevation My-
ocardial Infarction (NSTEMI), and Unstable Angina 
Pectoris (UAP). Acute coronary syndrome, according 
to a report of WHO in 2008, was the leading factor 
causing death in developing countries with a mortal-
ity rate of 5.27 million (13.7%), and also ranked third 
regarding a death-risk factor in low-income coun-
tries with a mortality rate of 0.57 million (7.8%).1,2 

Acute coronary syndrome, moreover, is one 
of the clinical manifestations of coronary heart dis-
ease, considered as a major result of the process of 
atherosclerosis, and thrombosis. Progressive platelet  

activation also leads to platelet morphological changes 
involving spherical transformation, and pseudopod 
formation that will cause platelet size to vary, 
generating platelet distribution width value. Platelet 
Distribution Width (PDW) is a quantitative measure of 
the size, and shape variations of platelets.3-8 Increased 
platelet consumption in atherosclerotic plaques then 
leads to an increase in the release of young platelets 
from bone marrow. Younger platelets have a larger 
size that is more adhesive and have a greater aggrega-
tion tendency due to the secretion of A2 thromboxane, 
releasing more serotonin, and β-thromboglobulin as 
well as expressing more Ib and IIb / IIIa glycoproteins. 

atherosclerotic plaques then leads to an increase in 
the release of young platelets from bone marrow. 
Younger platelets have a larger size that is more ad-
hesive and have a greater aggregation tendency due 
to the secretion of A2 thromboxane, releasing more  
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 Afterward, the normality of the data was tested 
using Kolmogorov-Smirnov test. Results of the Kolmo-
gorov-Smirnov test showed that the data were abnor-
mally distributed, then presented in median form 
(lowest value-highest value). Next, PDW values of the 
STEMI, NSTEMI, and UAP groups were compared with 
PDW values of the control group using the Kruskal-
Wallis test. The data then were analyzed using a com-
puter program with a p-value of <0.05. 
 

RESULTS AND DISCUSSION 
 In total, there were 172 ACS patients whose 
medical record data were used in this research. There 
were sixty-five patients with STEMI, forty-eight patients 
with NSTEMI, and fifty-nine patients with UAP.  

serotonin, and β-thromboglobulin as well as ex-
pressing more Ib and IIb / IIIa glycoproteins.  

Furthermore, PDW can also be used to 
measure the size and shape variations of platelets 
quantitatively. Similarly, platelet distribution width, 
according to a research conducted by Pervin et al.,4 
can be used as a predictor of early detection of an 
acute coronary syndrome. Other previous research-
es even have shown that PDW is significantly higher 
in patients with myocardial infarction when com-
pared with the control ones.4-9 It seems that the 
pathogenesis of ACS can easily be examined with 
PDW. As a result, this research aimed to analyze the 
difference of PDW values in ACS-STEMI, ACS-
NSTEMI, and ACS-UAP. This research also aimed to 
calculate PDW value related to the length of stay, 
and the output of ACS-STEMI, ACS-NSTEMI, and 
ACS-UAP. 

 

METHODS 
This research was a retrospective observa-

tional study. Data used in this research were col-
lected from ACS patients treated at the Dr. Wahidin 
Sudirohusodo Hospital in Makassar from January 
2014 to December 2015. Those ACS patients select-
ed had been diagnosed with ACS-STEMI, ACS-
NSTEMI, and ACS-UAP by a cardiologist based on 
history as well as physical examination and investi-
gation. Those ACS patients also had to have no his-
tory of coronary intervention or heart disease as 
well as incomplete medical record data.  

Next, PDW values were calculated from re-
sults of routine blood tests using Sysmex XN-1000 
and ABX Pentra 80 hematology analyzer instru-
ments. As a comparison, medical record data from 
patients declared healthy based on their history as 
well as physical and supporting examination results 
taken by candidates of Medical Education Program 
for Specialists were also used in this research as a 
control group. 

 

 

 

 Variabels STEMI 

Median 

(min-max) 

NSTEMI 

Median 

(min-max) 

UAP 

Median 

(min-max) 

Control 

Median 

(min -max) 

p-value* 

PDW 11.0 (7.3-19.3) 11.25 (7.7-22.3) 11.3 (8.7-17.3) 10.05 (7.8-12) 0.000 

Table 2.  Analysis of differences in PDW values on ACS-

Note: UAP: Unstable Angina Pectoris; NSTEMI: Non-ST-Elevation Myocard Infarction; STEMI: ST-Elevation Myocard Infarction; 
PDW: Platelet Distribution Width; *Kruskal-Wallis Test.  

Variables Samples 

n=172 

Controls 

n=60 

Sex Male 128(74.4) 22(46.66) 

Female 44(25.6) 38(63.33) 

  

Age 

  

≤30 years  1(0.58)  42(70) 

31-40 years 8(4.65) 18(30) 

41-50 years     33(19.2)   

>60 years   130(75.5)   

  

ACS 

 STEMI 65(37.8)   

NSTEMI 48(27.9)   

UAP 59(34.3)   

Mortality Survivied 162(94.2)   

Died 10(5.8)   

Note: ACS: Acute Coronary Syndrome; UAP: Unstable Angina Pec-
toris; NSTEMI: Non-ST-Elevation Myocardial Infarction; STEMI: 
ST-Elevation Myocardial Infarction. The number of male ACS 
patients was also known to be higher than the female with 
the most age range between 47 - 69 years, and the mean age 
of 11.25 (28-95). 

Table 1. Characteristics of acute coronary syndrome patients  
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Table 3.  Analysis of differences in PDW value between the 
ACS patients, and the controls  

Table 4. Differences of PDW based on the output of ACS pa-
tients 

 
 
Table 5. Differences of PDW values in ACS patients based on 

the length of stay  

 

Moreover, results of the Kruskal-Wallis test indicated 
that there was a significant difference in PDW be-
tween STEMI group, NSTEMI, group, UAP group, and 
the control one (p=0.000). Next, Post-hoc test using 
Mann-Whitney analysis was, performed to analyze 
differences among them. Results of the Mann-
Whitney test showed that there was no significant 
difference in PDW value between STEMI group, and 
NSTEMI group (p=0.320), between STEMI group, and 
UAP group (p=0.980), as well as between NSTEMI 
group, and UAP group (p=0.435). However, there 
were significant differences between STEMI group, 
and the control one (p=0.000), between NSTEMI 
group, and the control one (p=0.000), as well as be-
tween UAP group, and the controls (p=0.000). 

Furthermore, results of the Mann-Whitney 
analysis revealed that there was a significant differ-
ence in PWD values between the ACS patients, and 
the controls (p=0.000). 
 The results of the Mann-Whitney test also 
showed that there was no significant difference in 
the output of ACS patients, between those who sur-
vived, and died (p=0.298).  
 In also, the results of the Mann-Whitney test 
indicated that there was no significant difference in 
the output of ACS patients, between those who sur-
vived, and died (p=0.298). In  also, the results of  the  
 
 
 

 

Mann-Whitney test indicated that there was no sig-
nificant difference in the output of ACS patients, be-
tween the length of stays of ≤ 7 days, and > 7 days 
(p=0.298). Besides, the results of this research also 
revealed that the number of ACS male patients was 
greater than the number of females, mostly at the 
age of 60 years i.e. 130 patients (75.5%) as illustrated 
in Table 1. Similarly, Manchada et al.,3 in Dheli report-
ed that most patients suffering from ACS were male 
many as 110 patients (62.86%) at the age of more 
than 50 years-old.3  

In UAP, occlusion of the coronary artery is 
usually caused by an unstable plaque due to platelet 
aggregation. However, there is still no thrombus for-
mation. Thrombus is found in atherosclerotic plaque 
of NSTEMI, and STEMI. Thus, it means that the great-
er the thrombus is, the more severe occlusion, and 
clinical symptoms are caused. The formation of an 
atherosclerotic plaque in the coronary arteries can 
cause partial blockage of the blood vessels, and also 
symptoms of chest pain. Unstable plaques will even-
tually lead to platelet activation, resulting in fibrin 
formation so that thrombus may aggravate occlusion 
in the coronary arteries, and eventually lead to myo-
cardial infarction. In the late stage of the atheroscle-
rosis process, enzymes released by platelets will de-
grade the matrix so that it can cause plaque rupture. 
Platelet adhesion, activation, and aggregation will 
trigger the formation of a thrombus that may lead to 
myocardial infarction. Progressive platelet activation 
even will lead to a change in platelet morphology 
including spherical transformation, and pseudopodia 
formation, which will cause platelet size to vary, 
generating PDW value in myocardial infarction pa-
tients higher than in controls.10-12 
 Similarly, the results of the Kruskal-Wallis test 
showed that there was a significant difference in PDW 
values between STEMI group, NSTEMI, group, UAP 
group, and the control (p=0.000) as shown in Table 2. 
The results of the Mann-Whitney test also showed 
that there were significant differences in PDW of each 
of STEMI group, NSTEMI group, and UAP group from 
the control (p=0.000) as demonstrated in Table 3. As 
the results of this research, a research conducted by 
Pervin et al.,4 showed that there were significant 
differences in PDW value between ACS patients, and 
normals (p=0.001) with the mean PDW value of 16.23 
± 2.56 for the ACS patients, and 11.89 ± 1.42 for the 
control ones.4 Costa et al.,13 also argued that there 
were significant differences in PDW value between 

  

Variable 

Acute coronary syndrome 
(STEMI + NSTEMI + UAP) 

Median (min-max) 

Controls 

median 

P-

value* 

PDW 11.1(7.3-22.3) 10.05 

(7.8-12.0) 

0.000 

   N Mean ± SD p-value* 

Survivied 162  2.4(7.3-22.3) 0.298 

Died 10 1.4(9.9-14.0)   

* Mann-Whitney 

  N Mean ± SD p-value * 

≤ 7 days 115 11.5 ± 2.2 0.293 

>7 days 57 12.0 ± 2.6   

* Mann-Whitney Test 
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ACS patients, and controls (p=0.01).13 

 In also, the results of the Mann-Whitney post 
hoc test found that there was no significant differ-
ence in PDW value between STEMI group, and 
NSTEMI group (p=0.320), between STEMI group, and 
UAP group (p=0.980), as well as between NSTEMI 
group, and UAP group (p=0.435). This may be due to 
the small number of samples. Besides, the data were 
taken from the medical record data, so when the 
routine blood test was exactly performed, calculated 
from the time of sampling after the admission of 
those patients to the emergency unit, it was still not 
known. According to a study conducted by Vagdatli 
et al.,14, the blood samples examined at the first, sec-
ond, thrd, and fourth hours calculated from the time 
of sampling tend to obtain a decrease in PDW value 
due to the reduced formation of platelet pseudopo-
dia.14 

 Moreover, the assessment of PDW values in 
survived ACS patients revealed that the mean PDW 
value of survivors was 11.6 ± 2.4, lower than the 
mean PDW value of ACS patients who died (11.9 ± 
1.4). However, the results of the Mann-Whitney test 
indicated that there was no significant difference in 
PDW values between survived, and dead patients 
(p=0.298) as illustrated in Table 4. This statistical in-
significance can be caused by the data of ACS pa-
tients who were also suffering from other diseases 
were still used. According to Jindal et al.,15 PDW val-
ues in patients with diabetes mellitus, especially with 
microvascular complications, are still bias to be used 
as a prognostic marker of ACS since they commonly 
have high PDW values.15 

 In also, Table 5 described the correlation of 
PDW values, and the length of stay of ACS patients. 
The mean PDW value of ACS patients with the LOS 
for ≤ 7 days was 11 ± 2.2, while 12.0 ± 2.6 for the ACS 
patients with the LOS for >7 days. It indicated that 
ACS patients with the LOS of ≤ 7 days had lower aver-
age PDW values than those with the LOS of >7 days. 
Nevertheless, the results of the Mann-Whitney test 
showed that there was no significant difference 
(p=0.293). This may be due to the small number of 
samples used in this research. Research conducted 
by Myung et al.,16 explained that PDW values of ACS 
patients who died in hospital are significantly differ-
ent from PDW values of survivors, but the correlation 
of PDW, and the length of stay still needs to be ana-
lyzed further.16 

limitations, such as no follow-up of patients to see 
the advanced prognosis of ACS. This research was 
also an observational study using medical record da-
ta only. Consequently, it was difficult to avoid bias. 
Besides this, the normal control group had a differ-
ent age range. 
 

CONCLUSION AND SUGGESTION 
 In conclusion, PDW value in ACS patients was 
higher than in controls. However, PDW value still 
could not be used to assess the outcome, and the 
length of stay of ACS patients. As a result, further 
researches are expected to use a larger number of 
samples to avoid bias in their results. 
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