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Abstract 

Aim: Liver cirrhosis isa process characterized by fibrosis and normal liver structure is replaced with diffuse 

nodular structure. Different laboratory values are used for diagnosis and prognosis of liver cirrhosis. To 

determine platelet and mean platelet volume levels of patients with liver cirrhosis and to find out if platelet or 

mean platelet volume levels have changed according to Child-Pugh classification or the etiology of cirrhosis. 

Methods: A total of 201 patients with cirrhosis who have been followed by of an education and research hospital 

internal medicine out-patient clinic between the years of 2006 and 2013, were included. Platelet count <150,000 

/ µL was accepted as thrombocytopenia. Individuals with diseases that can cause thrombocytopenia, patients 

using drugs that can cause thrombocytopenia and who has pseudothrombocytopenia were excluded from the 

study. 

Results: The number percantage ratios of patients according to underlying etiology for chronic liver disease 

were as follows Group 1 (alcoholic liver disease) with rate of % 16.9, Group 2 (hepatitis – B) with rate of % 

25.4, Group 3 (hepatitis – C) with rate of % 23.4, Group 4 (cryptogenic) with rate of % 34.3.Average platelet 

value in the Group 1 was 130.2 ± 74 x 103/ µL, Group 2 was 104.8 ± 56.8 x 103/ µL, Group 3 was 100.6 ± 44.2 

x 103/ µL, Group 4 was 104,1 ± 48.7 x 103/ µL;average platelet value in the control group (Group 5) was 247.7 

± 58.7 x 103 / µL. Average mean platelet volume values in the Group 1 was 9.19 ± 1.32 fL, Group2 was 9.21 ± 

1.57 fL, Group 3 was 8.67 ± 1.25 fL, Group 4 was 8.85 ± 1.21 fL; average mean platelet volume value in the 

Group 5 was 8.05 ± 1 fL.  

Conclusion: In this study, platelet levels of the cirrhotic patients were lower than the control group’s platelet 

levels; MPV levels of the patients with cirrhosis were higher than the control group’s mean platelet volume 

levels. Platelet and MPV values were not different according to Child-Pugh stage or cirrhosis etiology. 

Therefore, more and larger scaled studies are needed to clarify conflicting conclusions about the impact of 

platelet number and MPV on chronic liver inflammation. 

Keywords: Cirrhosis, mean platelet volume, platelet, thrombocytopenia 

 
Öz 

Amaç: Karaciğer sirozu, fibrozis ile karakterize ve normal karaciğer yapısının diffüz nodül yapısıyla yer 

değiştirdiği bir süreçtir. Karaciğer sirozunun tanı ve prognoz öngörüsünde farklı laboratuvar değerleri 

kullanılmaktadır. Karaciğer sirozlu hastalarda platelet ve ortalama platelet hacmi düzeylerini saptamak; platelet 

veya ortalama platelet hacmi düzeylerinin Child-Pugh sınıflamasına veya siroz etiyolojisine göre değişip 

değişmediğini görmektir. 

Yöntemler: Bir eğitim ve araştırma hastanesi iç hastalıkları kliniklerinde 2006 – 2013 yılları arasında yatışı 

yapılmış veya iç hastalıkları polikliniklerinde takibi yapılmış 201 karaciğer sirozlu hasta, vaka grubuna dâhil 

edildi. Platelet sayısı < 150000 / µl olması halinde trombositopeni olarak kabul edildi. Trombositopeni 

yapabilecek hastalığı olanlar, trombositopeni yapabilecek ilaç kullananlar ve psödotrombositopenik hastalar 

çalışma dışı bırakıldı. 

Bulgular: Vakalar etiyolojik nedenlerine göre gruplandırıldığında yüzdelik dağılımlar: Grup 1 (alkolik karaciğer 

hastalığı kökenli siroz olguları) % 16,9, Grup 2 (hepatit - B kökenli siroz olguları) % 25,4, Grup 3 (hepatit - C 

kökenli siroz olguları) % 23,4, Grup 4 (Kriptojenik siroz olguları) % 34,3 olarak bulundu. Çalışmadaki farklı 

sirotik etiyolojilerden oluşan dört grubun ortalama platelet değerleri Grup 1 için 130,2 ± 74 x 103 / mikrolitre 

(µL), Grup 2 için 104,8 ± 56,8 x 103 / µL, Grup 3 için 100,6 ± 44,2 x 103 / µL ve Grup 4 için 104,1 ± 48,7 x 

103 / µL olarak hesaplandı. Kontrol grubundaki (Grup 5) ortalama platelet değeri ise 247,7 ± 58,7 x 103 / µL 

idi. Gruplardaki ortalama platelet hacmi değerleri Grup 1 için 9,19 ± 1,32 femtolitre (fL), Grup 2 için 9,21 ± 

1,57 fL, Grup 3 için 8,67 ± 1,25 fL ve Grup 4 için 8,85 ± 1,21 fL olarak saptandı; 5. Gruptaki ortalama platelet 

hacmi değeri ise 8,05 ± 1 fL idi. 

Sonuç: Çalışmada sirotik hastalarda platelet değerleri, kontrol grubundan düşük; ortalama platelet hacmi 

değerleri ise kontrol grubundan yüksek saptandı. Platelet ve ortalama platelet hacmi değerleri, Child-Pugh evresi 

ya da siroz etiyolojisine göre farklı saptanmadı. Bu nedenle, trombosit sayısı ve MPV'nin kronik karaciğer 

inflamasyonu üzerindeki etkileri hakkında çelişkili sonuçları netleştirmek için daha geniş ölçekli çalışmalara 

ihtiyaç vardır. 

Anahtar Kelimeler: Siroz, ortalama trombosit hacmi, trombosit, trombositopeni 
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Introduction 

The World Health Organization has described liver 

cirrhosis as a process characterized by fibrosis and displacement 

of the normal liver structure by diffuse nodule structure [1]. In 

etiology, the most common cause in developing countries and 

our country is chronic viral hepatitis; the most common causes in 

the United States of America are alcoholic liver disease and 

hepatitis C virus (HCV) [1]. The clinical basis is mainly the 

result of two major events: hepatocellular injury and portal 

hypertension. Cirrhotic patients have abnormalities in platelet 

number and function. Approximately 15-70% of cirrhotic 

patients have a platelet count below 100,000 / mm3 [2]. Platelet 

levels are also used as prognostic markers in cirrhotic patients 

[3]. 

Mean platelet volume (MPV) is a parameter measured 

in whole blood count analysis [4]; it is compatible with platelet 

function and activation [5-6]. Some studies have shown that 

MPV is a reflection of both proinflammatory and prothrombotic 

events. The intensity of systemic inflammation is a distinct factor 

in differentiating conditions associated with circulating large and 

small size platelets [7]. MPV has been associated with 

cardiometabolic risk factors such as obesity, 

hypercholesterolemia, diabetes, hypertension, and arterial 

stiffness [8-12].  

In this study, it was aimed to determine platelet and 

MPV levels in patients with liver cirrhosis and to determine their 

association with Child-Pugh classification or cirrhosis etiology. 

Material and methods  

The ethical committee approval of this retrospective 

study was taken from the local ethics committee. This study has 

been conducted by the declaration of Helsinki. Informed consent 

could not be taken from the patients due to the retrospective 

design of the study. 

Patients who had been admitted to internal medicine 

out-patient clinics between 2006 and 2013 or who had been 

followed up at the outpatient clinics of internal medicine; and 

patients whose etiology of cirrhosis were the alcoholic liver 

disease (Group 1), hepatitis-B (Group 2), hepatitis-C (Group 3) 

and cryptogenic (Group 4) were included in the study. Other 

etiologies of cirrhosis like autoimmune hepatitis (n = 5), cardiac 

cirrhosis (n = 4), hydatid cyst (n = 2), primary biliary cirrhosis (n 

= 2), Budd- Chiari syndrome (n = 1), Wilson's disease (n = 1) 

were excluded from the study. The files of the patients were 

retrospectively scanned. A total of 201 patients (72 females, 129 

males) were included in the four groups of patients with 

cirrhosis; a total of 100 patients (52 women, 48 men) were 

included in the control group (group 5). Patients who were 

admitted to internal medicine out-patient clinic with complaint of 

abdominal pain and who could not be diagnosed as a chronic 

disease as a result of the evaluation were taken into the control 

group according to the order of application. 

 

 

 

 

 

 

 

 

 

 

 

 

Anamnesis (patient’s age and gender, history of 

hepatitis and alcoholism regarding cirrhosis etiology of the 

patient, current chronic diseases, possible causes of 

thrombocytopenia, history of chemotherapy in the last six 

months) and laboratory data (platelet count and MPV) were 

taken into consideration. For Child-Pugh score and classification, 

the patient's albumin, INR and bilirubin values, hepatic 

encephalopathy and acid presence and their grades were used. 

The total score was 5-6 in the Child-Pugh group A; 7-9 in the 

Child-Pugh group B; and 10-15 in the Child-Pugh group C. 

Thrombocytopenia was accepted if the platelet count was 

<150000 / μL. Patients who had diseases which can lead to 

thrombocytopenia; those who use drugs that could do 

thrombocytopenia; pseudothrombocytopenic patients and those 

whose data are missing were excluded from the study. 

Arithmetic mean, standard deviation, median, 

minimum, maximum, ratio and frequency values are used in the 

descriptive statistics of the data. ANOVA and Kruskal Wallis 

tests were used for multiple group analysis. In the case of 

meaningful outcomes, the Post Hoc Tukey test was used to 

determine the groups from which the significance was derived. 

Pearson correlation test was used for correlation analysis. The 

statistical significance level was accepted as p ≤ 0.05 in all 

analyzes. SPSS for Windows 21.0 statistical package program 

was used. 

Results 

When patients are grouped according to their etiology 

of cirrhosis; group 1 alcoholic liver disease (n=34, % 16.9); 

group 2 hepatitis-B (n=51, % 25.3), group 3 hepatitis-C (n=47, 

% 23.3), group 4 cryptogenic patients (n=69, % 34.3). A total of 

201 (72 females, 129 males) patients were included in the four 

groups of the patients with cirrhosis; a total of 100 participants 

(52 females, 48 males) were included in the group 5 (control 

group) (Table 1). The age range of cirrhotic patients included in 

the study ranged from 25 to 93 years; control group’s ages vary 

between 54 and 71 years. 

When age groups were examined, there was a 

significant difference between the groups. This difference was 

between group 1 and group 3 (p = 0.0001), group 1 and group 4 

(p = 0.019), group 2 and group 3 (p = 0.002), and group 3 and 

group 5 (p = 0.0001) (Table.1) 

When the groups were examined regarding gender, the 

gender distribution of the patients in group 1 was significantly 

different from that of the other groups (p = 0.001, p = 0.0001, p 

= 0.005 and p = 0.0001, respectively) (Table 1). 

When platelet counts and MPV values were examined, 

platelet counts and MPV values of groups 1, 2, 3, and 4 did not 

differ significantly (p> 0.05 for all). However, there was a 

significant difference in the platelet count and MPV value 

between these four groups (Group 1-4) and Group 5 (Table 2). 

There was no significant difference between platelet 

counts and MPV values in all three groups (p ˃ 0.05 for all) 

(Table 3) after the categorization of patients with cirrhosis 

according to the Child-Pugh classification. 

 
¥: mean ± standard deviation 

 

 

 

 

 

 

 

 

 

 

Table 1: Age, sex, platelet count and MPV values of the study groups 
 

Parameter Group 1 Group 2 Group 3 Group 4 Group 5 p 

n  34 51 47 69 100  

Age ¥ (years) 60.1±10 62.2±9 69.1±10.7 66±12.8 62.4±3.6 0.0001 

Sex f/m 33/1 29/22 24/23 43/26 52/48 0.0001 

Platelet count ¥ 
(x10

3
/ µl) 130.2±74 104.8±56.7 100.6±44.2 104.1±48.7 247.7±58.7 0.0001 

MPV ¥ (fl) 9.2±1.3 9.2±1.6 8.7±1.3 8.9±1.2 8.1±1 0.0001 
¥
: mean ± standard deviation 
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Table 3: Platelet and MPV values of groups according to Child - Pugh 

classification  

Parameter Child-Pugh A Child-Pugh B Child-Pugh C 

Number 18 87 96 

Platelet¥ (x 103/ µL) 117.0±57.3 112.5±53.1 102.5±57.3 

MPV ¥ (fL) 9.4±1.2 8.8±1.2 9.0±1.5 
¥: mean ± standard deviation 

Discussion 

In cirrhotic patients, platelet life is reduced, platelet 

counts decrease, and abnormalities in their function appear [2, 

13]. Platelet levels are also used as prognostic markers in 

cirrhotic patients [3]. MPV is compatible with platelet function 

and activation [5-6]. Studies have shown that MPV is a reflection 

of both proinflammatory and prothrombotic events. MPV is 

reduced in cases where peripheral platelet degradation is 

increased, and where platelet production is impaired [14-16]. In 

hypersplenism, which is an exception to this rule, low MPV is 

detected because large platelets are caught and destroyed in the 

spleen. 

When the etiology of cirrhotic patients examined in this 

study; cryptogenic cirrhosis was the largest group with 69 

patients (30.9%), hepatitis - B acquired number of cirrhosis 

patients 51 (22.9%), hepatitis - C acquired number of liver 

cirrhosis patients 47 (21.1%) and alcoholic liver disease 34 cases 

(15.2%) were observed. When these results are examined, it can 

be concluded that a total of 98 patients (48.7%) were reached 

with the evaluation of viral hepatitis together and it is the most 

frequent etiological cause. This result is in line with studies of 

viral hepatitis in the first place in the cirrhosis etiology in 

developing countries [1]. Probably the reason for a large number 

of cases of cryptogenic cirrhosis was that the hospital where the 

study was conducted was one of the reference units in the 

gastroenterology field of Marmara region between 2006 and 

2013. In addition, cases without a diagnosis were directed to this 

hospital for further examination. All but one of the cases of 

alcoholic liver disease is male, and this is compatible with the 

work of Corrao, who shares the knowledge that heavy 

consumption of alcohol is predominantly male gender specific 

[17]. However, it should be kept in mind that cirrhosis and 

similar outcomes are more likely to occur in women with severe 

alcohol consumption [18-20]. 

Thrombocytopenia is typical of cirrhotic patients, and it 

is one of the most sensitive and specific laboratory findings 

supporting cirrhosis. The first reason for the fall in platelet 

counts in circulation is the splenomegaly secondary to portal 

hypertension, the second is the immunologic breakdown of the 

platelets, and the third is the reduction in the production of 

hepatic thrombopoietin. In the study, the mean platelet count of 

cirrhotic patients was found to be thrombocytopenic and lower 

than the control group, regardless of etiology; this value was 

consistent with thrombocytopenic outcomes detected in similar 

studies of cirrhotic patients [1,2,13,21]. 

 

 

 

 

 

 

 

 

 

 

 
 

The detection of thrombocytopenia in cirrhotic patients 

has three basic clinical significances: First of all, fibrosis score 

may be an advanced stage, cause if the fibrosis score increases, 

the number of platelets decreases; hence thrombocytopenia is a 

parameter that predicts fibrosis [22]. Second, the patient may 

have large esophageal varices. Especially when the number of 

platelets falls below 68,000 /mm3, the sensitivity of detecting 

large esophagus varices increases to 71% and specificity to 73% 

[23]. Finally, thrombocytopenia may be a sign of poor prognosis; 

In studies conducted by Realdi et al, platelet level was found to 

be an independent parameter affecting the life span [3]. 

One of the remarkable features of the study was that the 

mean MPV of each group was significantly higher than the mean 

MPV of the control group regardless of cirrhosis etiology. This 

result was consistent with previous studies on chronic liver 

diseases, in which the increase in MPV value was correlated with 

inflammation [24-26].Also the results of recent studies by Kurt 

and Qi are compatible with our data [27-28]. In some previous 

studies, MPV was found to be lower in patients with 

hypersplenism than in the control group, and this has been shown 

to cause from spleen’s destruction of large volumed platelets by 

holding them [21, 29]. The existence of two conflicting 

outcomes is an indication of the need for more and larger scaled 

studies in this area. 

In comparison with cirrhosis etiology, the highest mean 

platelet value among the groups was found in the alcoholic liver 

disease group, but the difference between the groups was not 

statistically significant. When the mean MPV values were 

examined, the highest MPV value was found in patients with 

cirrhosis due to viral hepatitis - B and the lowest value was found 

in patients with cirrhosis due to viral hepatitis - C, but this 

difference was not statistically significant; which is consistent 

with the work of Giannini EG et al. [30]. 

Again, all cirrhotic patients in the study were grouped 

according to the Child-Pugh classification which used to evaluate 

the prognosis of cirrhosis regardless of their etiology; each group 

was compared with the other groups regarding mean platelet and 

MPV values. There were no significant differences between the 

groups, although there are studies that show the platelet value in 

cirrhotic patients is inversely proportional to the severity of the 

cirrhosis disease [3, 13]. There was no statistically significant 

difference between the MPV values of the Child-Pugh groups in 

accordance with the literature [30]. 

In conclusion, viral hepatitis and alcoholic liver disease 

were found to be most commonly etiology of cirrhosis patients in 

a manner consistent with developing countries. Also, 

thrombocytopenia was frequently observed in cirrhotic patients. 

Therefore, in the presence of thrombocytopenia in the full blood 

count, liver cirrhosis should be considered; viral hepatitis and 

alcoholism history must be questioned. 

The mean MPV values of cirrhotic patients in the study 

were higher than the control group. There are conflicting 

conclusions about the possibility that chronic liver inflammation 

may be correlated with MPV value in previous studies, therefore 

more and larger scaled studies are needed in this area.  
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