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Investigation of Mean Platelet Volume, Platelet Distribution
Width and Erythrocyte Distribution Width in Patients with
Hepatitis B Virus Infection
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ABSTRACT

Objective: Hepatitis B virus (HBV) infection is an important public
health issue all over the world, and it has a high morbidity and
mortality rates caused by chronic liver disease. Liver biopsy is the
primary procedure for evaluating the fibrosis grade. Recently, non-
invasive methods are used to predict liver histology. Complete
blood count (CBC) is one of the most needed and used laboratory
tests in clinics. CBC parameters have been used in various studies
to estimate the severity of the disease and the risk of mortality. In
the present study, we aimed to determine the relationship of HBV
infection with mean platelet volume (MPV), platelet distribution
width (PDW) and red cell distribution width (RDW).

Materials and Methods: Two hundred fifty-nine hepatitis B surface
antigen (HBsAg)-positive patients, who attended the Infectious
Diseases outpatient Clinic at Van Military Hospital between October
2013 and December 2014, were included in the study group. A total
of 245 food handlers with similar socio-demographic characteristics
with the study group, who applied at the same period, formed the
control group. HBsAg-positive patients were studied in two groups
as chronic active hepatitis and inactive carriers according to their
follow-up. CBC results of the patients and the healthy controls
were screened from the hospital information system and they were
evaluated retrospectively.

Results: The average platelet count in HBsAg-positive patients and
controls was 262.59+62.13x103/mm3 and 245.28+60.78x103/mm3,
respectively and the difference between the groups was statistically
significant (p=0.002). There was also statistically significant
difference in RDW values between the two groups. The average
RDW was 12.14+1.05 in HBV group, while it was 12.49+1.28 in
control group (p=0.001). On the other hand, no significant difference
was observed in PDW and MPV between the groups.
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Amag: Hepatit B virls (HBV) enfeksiyonu tim dinyada 6nemli
bir halk sagligi sorunudur ve kronik karaciger hastaligina bagl
yuksek bir morbidite ve mortalite oranina sahiptir. Karaciger
biyopsisi, fibrozisin derecesini belirlemek igcin primer yontemdir.
Son zamanlarda, karaciger histolojisini 6ngérmek icin non-invaziv
yontemler kullanilmaktadir. Tam kan sayimi, kliniklerde en cok ihtiyac
duyulan ve kullanilan laboratuvar testlerinden biridir. Tam kan sayimi
parametreleri, hastaligin ciddiyetini ve mortalite riskini belirlemek igin
cesitli calismalarda kullanilmistir. Bu calismada HBV enfeksiyonu ile
ortalama trombosit hacmi (MPV), trombosit dagilim genisligi (PDW)
ve eritrosit dagilim genisligi (RDVW) parametreleri arasindaki iliskiyi
saptamay! amacladik.

Gere¢ ve Yontemler: Ekim 2013-Aralik 2014 tarihleri arasinda Van
Asker Hastanesi Enfeksiyon Hastaliklari Poliklinigi'ne, hepatit B
ylzey antijeni (HBsAg) pozitifligi nedeni ile basvuran 259 hasta,
arastirmamizda calisma grubunu olusturdu. Ayni tarihlerde
poliklinigine basvuran, calisma grubu ile benzer sosyo-demografik
ozelliklere sahip 245 gida elleyicisi de kontrol grubunu olusturdu.
HBsAg pozitif hastalar, izlemlerine gore kronik hepatit ve inaktif
taslyicilar olmak Uzere iki grupta incelendi. Hastalarin ve saglikli
grubun tam kan sayimi sonugclari, hastane bilgi sisteminden tarandi
ve retrospektif olarak degerlendirildi.

Bulgular. HBsAg pozitif hastalarda  trombosit  ortalamasi
245,28+60,78x103/mm3, kontrol grubunda 262,59+62,13x103/
mm3'tl ve bu gruplar arasindaki fark istatistiksel olarak anlamliydi
(p=0,002). Iki grup arasindaki RDW degerleri de istatistiksel olarak
anlamli bir farklilik gosterdi. HBV grubunda RDW ortalamasi
12,14+1,05, kontrol grubunda ise 12,49+1,28'di (p=0,001). Ote
yandan, PDW ve MPV ile ilgili gruplar arasinda anlamli bir fark
gozlenmedi.
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ABSTRACT

Conclusion: It is thought that simple, inexpensive and routinely used
platelet and erythrocyte parameters in combination with other
inflammatory parameters may help predict liver inflammation.
While platelets and RDW are decreased in people with HBV
infection, MPV and PDW are not changed. We assume that
platelets and RDW should be evaluated together in HBsAg-
positive patients, and further studies with larger samples should
be performed.

Keywords: Hepatitis B, chronic liver disease, mean platelet volume,
erythrocyte distribution width
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Sonug: Basit, ucuz ve rutinde siklikla kullanilan trombosit ve
eritrosit parametrelerinin, diger enflamatuvar parametreler ile
birlikte karaciger enflamasyonunu 6ngérmede yardimci olabilecegi
dustntlmektedir. HBV enfeksiyonu olan kisilerde trombosit ve RDW
azalirken, MPV'nin ve PDW'nin degismedigi gozlendi. HBsAg pozitif
hastalarda trombosit ve RDW'nin birlikte degerlendiriimesini, ayrica
bu konu ile ilgili calismalarin daha genis gruplarda devam etmesi
gerektigini distinmekteyiz.

Anahtar Kelimeler: Hepatit B, kronik karaciger hastaligi, ortalama
trombosit hacmi, eritrosit dagilim genisligi
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Introduction

Hepatitis B virus (HBV) infection is an important public health
issue all over the world, and it has a high morbidity and mortality
rates caused by chronic liver disease (1). Countries with a HBV
carrier rate of less than 2% of are considered low endemic,
those with between 2% and 10%, moderate, and those with
>10% are considered high endemic regions. Although there are
regional differences in Turkey, the seroprevalence of hepatitis B
surface antigen (HBsAg) is between 3.9% and 12.5% and we
are considered to be in the moderate endemic region (2).

Liver biopsy is the primary procedure for evaluating the fibrosis
stage (3). However, the method is expensive and its invasive
nature limits its use in some cases due to complications and
contraindications (4). For this reason, non-invasive parameters are
used to predict liver histology (5,6,7,8).

Inactive HBV carriers constitute the majority of chronic hepatitis
B cases and they have a low risk of hepatocellular carcinoma (HCC)
or cirrhosis (9). Therefore, close follow-up for inactive carriers is
important in terms of development of liver cirrhosis and HCC. The
relatively low risk of HCC limits the usage of invasive methods
such as biopsy. Consequently, the use of non-invasive methods is
important to determine the level of inflammation and chronicity in
inactive HBV carriers (10).

Mean platelet volume (MPV) and platelet distribution width
(PDW) are some parameters in complete blood count (CBC), which
define thrombocyte size and the extent of diversity in thrombocyte
size (4). MPV is also a marker of inflammation and its severity (11).

Red cell distribution width (RDW) is an automatic measurement
of the variability of the red blood cell size. It is used in predicting
the cause of anemia (12). New studies have declared that elevation
of RDW values is associated with high mortality risk in different
patient groups (13).

CBC is one of the most needed and used laboratory tests
in clinics. CBC parameters have been used in various studies to
estimate the severity of the disease and the risk of mortality. In the
present study, we aimed to determine the relationship between
HBV infection and MPV, PDW and RDW parameters.

Materials and Methods

In our study, 259 HBsAg positive patients, who attended
the infectious diseases outpatient clinics at Van Military Hospital
between October 2013 and December 2014, were included in the
study. A total of 245 food handlers with similar socio-demographic
characteristics with the study group, who applied at the same
period formed the control group. Serum HBsAg and anti-HBc IgG
titres were analysed using the enzyme-linked immunosorbent
assay (ELISA) method by Beckman Coulter Access 2 (Beckman
Coulter, FL, USA). CBC (platelet and erythrocyte indices) was
performed by LH780 Beckman Coulter (Beckman Coulter, FL,
USA).

The HBsAg positive patients were studied in two groups as
chronic hepatitis and inactive carriers according to their follow-up.
CBC results of the patients and the healthy controls were screened
from the hospital information system and they were evaluated
retrospectively. There was no additional disease in HBsAg positive
patients (e.g. diabetes mellitus, ischemic heart disease, thyroid
disease, etc.).

We used SPSS version 16.0 to perform statistical procedures.
All continuous variables were expressed as mean + standard
deviation. Student’s t-test was used for comparison of independent
guantitative data showing normal distribution. One-Way analysis of
variance (ANOVA) was used for comparison between independent
subgroups. Categorical data were evaluated by the chi-square test.
Data were evaluated at 95% confidence interval and a p value of
less than 0.05 was considered statistically significant. This research
was approved by the Gllhane Military Medical Faculty’s Ethics
Committee (12.01.2015/50687469-1491-28-14/1648.4-66).

Results

The average platelet count in HBsAg-positive patients
and controls was 245.28+6078x103/mm3 (79-444) and
262.59+62.13x103/mm3, respectively (85-595), and the difference
between the groups was statistically significant (p=0.002). There
was a statistically significant difference also in RDW values
between the two groups. The average RDW in HBV group and
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control group was 12.14+1.05 and 12.49+1.28, respectively
(p=0.001). However, no significant difference was observed in
PDW and MPV between the groups (Table 1).

When we divided HBsAg positive subjects into chronic
infection and inactive carriers groups, there was no significant
difference between the groups, but we found a significant
difference in platelet count between chronic infection group and
the healthy group (p=0.009). In addition, RDW values showed
significant difference between the inactive carrier group and the
healthy group (p=0.003) (Table 2). On the other hand, there was
no significant difference in MPV and PDW values between the
groups.

Discussion

HBV infection is a common disease worldwide, with a
prevalence of over 8% in some regions, especially in Southeast
Asia, Sub-Saharan Africa and Central America. It is estimated
that 2 billion people worldwide are suffering from this infection
and 350 million of them are carriers or chronically infected (14).
HBV infection may appear in a wide range of spectrum between
asymptomatic carriage and fulminant hepatitis requiring liver
transplantation as well. Liver cirrhosis and HCC may develop later
in patients who are followed up for chronic hepatitis in this process
(15).

Platelets have an important role in the pathogenesis of
local and systemic inflammation-related disorders. Thrombotic
and infllmmatory agents released from platelets can trigger
disease-specific complications. Platelets are also closely associated
with hemostasis, inflammation, immune cell activation, tissue
regeneration and other physiological and pathological processes
(16). It has been reported that MPV increased in patients with
essential hypertension, hypothyroidism, obesity, coronary heart
disease, and diabetes and in smokers (1).

RDW is an index showing the distribution of the sizes of
circulating erythrocytes in CBC. RDW is used in the diagnosis of
anemia and its elevation is observed in hemolysis and erythrocyte
production disorders. RDW does not only increase in hematologic
diseases, but also increases in pulmonary embolism, acute renal
failure, pulmonary arterial hypertension, peripheral arterial disease
and stroke. Since RDW has been shown to be correlated with
inflammatory markers such as CRR it is now accepted as a marker
of inflammation (17).

Turhan et al. (1) reported statistically higher MPV values in 260
inactive hepatitis B patients compared to controls in their study.
In another study of 59 patients with chronic hepatitis B, increased
MPV was found to be associated with advanced fibrosis. It has
been suggested that MPV might be useful in assessing fibrosis in
patients with chronic hepatitis B (18).

In a study by Karabulut and Namli (19), significant high values
were found in the PDW parameter in HBsAg positive subjects,
but no significant difference was found in MPV between HBsAg
positive patients and controls. However, Ceylan et al. (4) reported
that low MPV values and high PDW values were associated with
severe liver fibrosis in patients with hepatitis B. Uluca et al. (10)
found no difference in MPV values between inactive HBV carriers
and controls.

In a study by Demircan et al. (20), significantly elevated MPV
levels were detected in patients with HCV infection which was
thought to be due to the effect of the virus leading to platelet
dysfunction. Hakyemez et al. (21) reported no association between
PDW value and severe cirrhosis. However, the association of
advanced liver fibrosis with RDW, PLT and MPV was statistically
significant in chronic hepatitis B cases. They declared that platelet-
derived indices may play a critical role in monitoring liver fibrosis
and cirrhosis progression. Karagoz et al. (13) found significantly high
MPV and RDW values in HBV infected patients, and they declared
that these parameters could be used in determining liver damage.
In our study, there was no difference between the groups in terms
of MPV and PDW values.

In a study by Lou et al. (12), high RDW values were reported
to be associated with disease severity in hepatitis B patients.
Therefore, this difference is an important factor affecting the
progression of the disease and is considered an important marker
in patients with HBV infection. In a recent study, RDW was found
to be higher in HBV related cirrhotic patients than in chronic
hepatitis B cases and healthy subjects (22).

In the present study, the average platelet count in HBsAg-
positive patients and controls was 245.28+60.78x103/mm3 and
262.59+62.13x103/mm3, respectively and there was a statistically
significant difference between the groups as expected. The
average RDW was 12.14+1.05 in HBV infected group, while it
was 12.49+1.28 in control group. This difference was observed
between the HBV carriers and the controls. In contrast to many
studies, lower RDWV values were detected in hepatitis B cases.

Table 1. Relationship between hepatitis B surface antigen positive patients and healthy group

Parameter HBsAg (+) patients Healthy group p
Platelet x 1000 (K/uL) 245.28+60.78 262.59+62.13 0.002
Mean platelet volume (fL) 8.64+4.29 8.54+1.03 0.724
Platelet distribution width (%) 12.1422.7 12.02+4.06 0.704
Erythrocyte distribution width (%) 12.14+1.05 12.49+1.28 0.001
HBsAg: Hepatitis B surface antigen

Table 2. Relationship between inactive carrier, chronic infection and healthy group

Parameter Inactive carrier Chronic infection Healthy group p
Platelet x 1000 (K/uL) 247.97+55.30 241.75+67.40% 262.59+62.13* 0.009*
Erythrocyte distribution width (%) 12.08+1.0%* 12.23+1.11 12.49+1.28%* 0.003**
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Conclusion

It is envisaged that simple, inexpensive and also routinely used
platelet and erythrocyte parameters in combination with other
inflammatory parameters may help predict liver inflammation. While
platelet count and RDW decreased in people with HBV infection,
MPV and PDW did not change. We assume that platelets and RDW
should be evaluated together in HBsAg positive patients, and further
studies on this subject should be continued in larger groups.
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