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Mean platelet volume in patients with acute pancreatitis

Akut pankreatit hastalarında ortalama trombosit hacmi
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ÖZET

Amaç: Trombosit ile ilgili doku hasarı ve inflamasyon son 
zamanlarda ilgi çeken bir konudur. Daha önce de belir-
tildiği üzere, akut pankreatitli (AP) hastalarda trombosit 
önemli rol oynamaktadır. Bizim amacımız, AP hastalarda 
trombosit aktivasyonu ve trombosit sayısının belirteci ola-
rak bildirilen MPV’yi araştırmaktır.
Gereç ve yöntem: Çalışma grubu 30 AP hastası ve 30 
kontrol hastasından ibaret olup yaş, cinsiyet ve BMI oran-
ları eşleştirilmiştir. MPV değerleri ve trombosit sayıları 
ölçüldü.
Bulgular: Akut pankreatit hastalarında MPV değerleri 
kontrol grubuyla karşılaştırıldığında ileri derecede yük-
sek bulunmuştur (8.82±1.33 vs. 7.94±0.54 fL sırayla; p 
< 0.01). Trombosit sayısı AP hastalarda kontrol grubuy-
la karşılaştırıldığında anlamlı olarak düşük bulunmuştur 
(223.0±46.2 vs. 295.3±58.9 ×109/L sırayla; p < 0.001). C-
reaktif protein seviyesi ise AP hastalarında kontrol grupla 
karşılaştırıldığında anlamlı olarak yüksekti. Korelasyon 
analizinde trombosit ve MPV değerleri serum CRP de-
ğerleriyle korele olduğu görüldü (p < 0.01; r = -0.364, r = 
0.406 sırayla). AP hastalarında trombosit aktivasyonunu 
gösteren MPV değerinin yüksek olduğu tespit edilmiştir. 
Trombosit sayısı ise düşük bulunmuştur. İnflamasyon 
belirteci olarak bilinen CRP seviyesi ise MPV değeri ve 
trombosit sayıları ile koreledir.
Sonuç: Sonuç olarak, AP hastalarında artmış MPV sevi-
yesi AP’nin teşhisi için bir markır olabilir.
Anahtar kelimeler: Akut pankreatit, MPV, trombosit sayı-
sı, trombosit aktivasyonu, inflamasyon

ABSTRACT

Objectives: Platelet contributed tissue damage and in-
flammations have been of increased interest. It was pre-
viously suggested that platelets have an important role 
in patients with acute pancreatitis (AP). We aimed to as-
sess the mean platelet volume (MPV) which is described 
as an indicator of platelet activation and platelet count in 
patients with AP.
Materials and methods: The study group consisted of 
30 patients with AP and 30 control subjects who were 
matched for age, gender, body mass index (BMI). MPV 
values and platelet counts were measured on admission.
Results: Mean platelet volume was significantly higher 
among patients with AP when compared with control group 
(8.82±1.33 vs. 7.94±0.54 fL respectively; p < 0.01). Plate-
let count was significantly lower among AP patients when 
compared with control group (223.0±46.2 vs. 295.3±58.9 
×109/L respectively; p < 0.001). The level of CRP was sig-
nificantly higher in patients with AP compared with con-
trol group. Platelet and MPV were correlated with serum 
CRP levels in correlation analysis (p<0.01; r = -0.364, r 
= 0.406 respectively). We have shown increased MPV, 
an indicator of platelet activation, in patients with AP. The 
platelet count was found to be decreased in patients with 
AP. MPV values and platelet counts were correlated with 
serum C-reactive protein level that is known as an inflam-
mation marker.
Conclusion: In conclusion, increased MPV level in AP 
may be a marker for the diagnosis of acute pancreatitis. J 
Clin Exp Invest 2011; 2 (4): 362-365
Key words: Acute pancreatitis, mean platelet volume, 
platelet count, platelet activation, inflammation

INTRODUCTION

Acute pancreatitis (AP) is an inflammatory dis-
ease characterized by disturbances of pancreatic 
microcirculation.1,2 The erythrocyte flow patterns 

and leukocyte-endothelium interaction have role in 
pathophysiology of AP.3 Besides, platelet activation 
plays an important role in damaging of microcircula-
tion in AP. Although platelet activation is implicated 
in thrombotic diseases, few reports have showed 
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platelet activation in patients with AP. To the best 
of our knowledge, there are only two studies in the 
literature about mean platelet volume (MPV) levels 
in patients with AP4.5 The platelet function can be 
assessed easily by MPV which does not require ad-
vanced or expensive technology.6,7 In comparison to 
smaller ones, larger platelets have more granules, 
aggregate more rapidly with collagen, and release 
more thromboxane A2 which induces activation of 
platelets and vasoconstriction.8 It was established 
that coagulation abnormalities occur in AP and they 
are related to the severity of the disease.9 However 
the platelet function and the role of the coagulation 
cascade in AP remain obscure. The low levels of 
platelets have been reported to be associated with 
severity and prognosis of AP.10 The aim of this study 
was to investigate the platelet indices including MPV 
and platelet count in patients with AP.

MATERIALS AND METHODS
The study population consisted of 30 consecutive 
patients (17 females, 13 males) with AP admitted to 
Mustafa Kemal University hospital. Thirty subjects 
matched for age, gender, body mass index (BMI) 
and frequency of concomitant diseases, that were 
randomly chosen from the patients admitted to 
outpatient clinic of general surgery department for 
other diseases served as controls (15 females, 15 
males). There was no significant difference between 
patients with AP (56.9±20.2 years) and control sub-
jects (49.9±15.2 years) in terms of the mean age.

Those who did not present any systemic dis-
ease and who had normal renal and liver function 
with no anticoagulant medication history were in-
cluded in the study. The study was approved by the 
institutional Ethics Committe of Medical Faculty of 
Mustafa Kemal University.

Blood sampling
Blood samples were drawn from the antecubital 
vein by careful vein puncture with a 21 G sterile sy-
ringe without stasis at 08.00–10.00 AM after a fast-
ing period of 12 h. MPV and platelet counts were 
measured in blood samples, which were collected 
to dipotassium EDTA tubes before treatment. Whole 
blood counts and MPV were determined using an 
autoanalyzer (Beckman Coulter LH 750). Lipid pro-
files and amilase were assayed by standard meth-
ods (colorimetric method, Beckman Coulter LX-20). 
CRP was assayed by Beckman Coulter image im-
munochemistry system.

Statistical analysis
Data were analyzed by using a commercially avail-
able statistics software package (SPSS for Win-

dows v. 15.0, Chicago, Illinois, USA). Continuous 
variables from the study groups were reported as 
mean ± standard deviation, and categorical vari-
ables as percentages. Student’s–t-test was per-
formed and multiple comparisons were made using 
least-squares differences. Correlation between dif-
ferent parameters was assessed using Pearson’s 
coefficient test. To compare age, gender, comorbid-
ity diseases, calcium, phosphorus, total protein, al-
bumin, alkaline phosphatase and parathormon, the 
Student-t-test were used. Results are presented as 
mean ± SD and p<0.05 was regarded as statistically 
significant.

RESULTS
The knowledge about clinical features of the study 
and control groups were summarized in Table 1. 
There were no statistically significant differences 
between the two groups with respect to age, gen-
der, BMI, levels of triglyceride, total cholesterol, low-
density lipoprotein (LDL) cholesterol, high-density li-
poprotein (HDL), cholesterol, hemoglobin and white 
blood cell count (WBC). The level of serum amylase 
was found significantly increased in patients with 
AP compared to control group (p<0.001). MPV was 
significantly higher among AP patients when com-
pared to control group (8.82±1.33 vs. 7.94±0.54 fL 
respectively; p < 0.01). Platelet counts were signifi-
cantly lower among AP patients when compared to 
control group (233.0±46.26 vs. 295.3±58.9 ×109/L 
respectively; p < 0.001). Platelet counts and MPV 
were correlated with serum CRP levels (p < 0.01; r = 
-0.364, r = 0.406 respectively) in correlation analy-
sis. The knowledge about MPV, platelet count and 
CRP level are shown in Table 2.

Table 1. Comparison of the clinical and laboratory char-
acteristics of the patients with acute pancreatitis and con-
trols.

AP (n=30) Control
 (n=30) p value

Age (years) 56±20 49± 15 0.29

Sex (F/M) 17/13 15/15 0.90

BMI (kg/m2) 26.7±4.1 24.6± 3.2 0.10

Total cholesterol (mmol/L) 2.03± 0.69 2.06± 0.36 0.81

Triglycerides (mmol/L) 1.87± 0.62 1.47± 0.63 0.16

LDL-cholesterol (mmol/L) 1.15± 0.18 1.14± 0.11 0.62

HDL-cholesterol (mmol/L) 10.47± 0.14 0.49± 0.2 0.72

WBC (×109/L) 11.4±3.6 10.5±6.8 0.54

Hemoglobin (g/dL) 12.5± 2.3 11.9± 2.1 0.32

AP: Acute pancreatitis, F/M: female to male, BMI: body 
mass index, WBC: white blood cell. p value is for compari-
son between control and study population.
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Table 2. Comparison of the platelet indices of the patients 
with acute pancreatitis and controls.

AP (n=30) Controls
 (n=30) P value

Platelet count (×109/L) 223.0± 46.26a 295.3± 58.9 <0.001

MPV (fL) 8.82± 1.33b 7.94± 0.54 <0.01

C-reactive protein,
 mg/dl 9.57±5.75c 0.86±0.55 <0.001

AP: Acute pancreatitis, MPV: mean platelet volume. a: vs. 
control group, b: vs. control group, c: vs. control group

DISCUSSION

Recent advances have revealed that platelets con-
tribute to disturbance of the local microcirculation 
in AP.11 Activated platelets produce oxygen radicals 
and proinflammatory mediators including trombox-
ane A2, platelet factor IV, serotonin, leukotrienes 
and cause the microvascular disturbances.12,13 The 
cascade of coagulation events seems to play a criti-
cal role in the pathogenesis of AP.9 It was previously 
suggested that platelet count is a sensitive param-
eter for assessing the prognosis in AP.14 Metaboli-
cal and enzymatic activities of larger platelets have 
previously been shown to be greater than those of 
smaller platelets. In addition, larger platelets were 
reported to have higher prothrombotic potential.15 
Increased platelet size is more active in hemosta-
sis, contain more granules and adhesion receptors 
and release vasoconstrictor mediators. Increased 
platelet activation leads to activation of coagulation 
and coagulation affects.9 It was indicated that co-
agulation, vasoconstriction, inadequate perfusion 
are significant events in the progression of AP.16 The 
platelet function is assessed by MPV which was de-
termined by a simple and easy method. MPV shows 
the platelet production rate and stimulation.17 In the 
present study, we analyzed MPV, an indicator of 
platelet activation in patients with AP. The level of 
MPV was found to be elevated in several diseases 
including Familial Mediterranean Fewer, acute isch-
emic stroke and Rheumatoid arthritis.18-20 In consis-
tence with these studies, we also found that MPV 
was higher in AP patients than in control group. 
Previous studies have shown that microvascular 
occlusions can cause platelet activation. Increased 
platelet activation is well established in Sickle Cell 
Disease which is characterized by microvascular 
occlusion. However, decreased MPV was observed 
in Sickle Cell Disease. Mohan et al. speculated that 
these MPV may not be a suitable marker of platelet 
activation in Sickle Cell Anemia.21 In contrast to this 
study, we found that MPV was elevated in patients 
with AP. Recently; Abdulla et al. investigated plate-

let activation in AP. They showed that platelets play 
an important role in AP, which is characterized by 
an impairment of microcirculation due to activation 
of coagulation and inflammatory cascade systems. 
Yuksel et al. indicated that decreased MPV may be 
an indicator for increased diseases activity includ-
ing ulcerative colitis, crohn’s disease, rheumatoid 
arthritis, ankylosing spondylitis.20,23,27

Therefore, increased MPV can be accepted as 
simple marker of platelet activation in AP. Platelet 
size is associated with platelet activation, also high 
MPV level may result of consumption of small plate-
lets and a compensatory production of larger reticu-
lated platelets during AP.24,28 Therefore MPV is pre-
ferred using as a marker of platelet activation and 
platelet function. In this study, platelet count was 
significantly lower among patients with AP when 
compared with control group. This lower platelet 
count in patients with AP might be due to using of 
the platelets. Assessment of AP severity is routinely 
done by measuring level of CRP, which is a non-
specific inflammatory marker that is synthesized by 
the hepatocytes.25 We also found that serum CRP 
levels were elevated in patients with AP. It has been 
corrected that an inflammation condition may ac-
company and possible be related to AP.31 MPV and 
platelet counts were correlated with serum CRP 
level. The increased level of MPV should alert clini-
cians and warrant early evaluation. It was reported 
that inflammatory mediators increase platelet pro-
duction and newly protected platelets found more 
thrombogenic.22 In previous study, MPV was found 
associated with high grade inflammation, largely 
influenced by the intensity of inflammation.26 MPV 
levels were also shown to be lower in patients with 
high-grade inflammatory diseases, such as Familial 
Mediterranean Fever or active Rheumatoid Arthritis. 
This trend reverses during the course of anti-inflam-
matory therapy.20,30

MPV had found no significant direct correla-
tions with serum triglyceride, total cholesterol, LDL 
cholesterol, HDL cholesterol. Measuring the serum 
amylase level is helpful in diagnosing AP. However, 
it was reported that AP is needed a guidelines to 
be managed.29 MPV may guide to identify high-risk 
patients in AP and other disturbed microcirculation 
related disease. MPV may also become a prognos-
tic factor in patients with AP.

In conclusion, we have shown that MPV was 
significantly elevated in patients with AP and plate-
let count was decreased in patients with AP. While 
platelet count shows negative correlation with the 
level of CRP, which is an inflammatory marker, it 
shows positive correlation with MPV levels. More 
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rigorously designed future studies are required to 
precisely investigate the role of MPV regarding the 
diagnosis, prognosis and etiopathogenesis of AP 
and to justify its potential use in clinical practice.
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