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Mean platelet volume in hepatitis A
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Abstract. - OBJECTIVE: Hepatitis A virus
(HAV) still continues to be a serious public health
problem worldwide. Mean platelet volume (MPV)
is a marker of platelet function and activation.
This study aimed to evaluate the relationship be-
tween MPV in acute hepatitis A patients as com-
pared to the control group and to assess MPV as
an acute phase reactant in acute hepatitis A.

PATIENTS AND METHODS: Seventy-six pa-
tients were enrolled in this study. The control
group consisted of 41 healthy age- and sex-
matched individuals. Alanine aminotransferase
(ALT), aspartate aminotransferase (AST), bilirubin,
prothrombin time (PT), platelet count (PC), serum
albumin (ALB), and mean platelet volume (MPV)
levels were recorded. The diagnosis of HAV infec-
tion was based on anti-HAV Ig M positivity.

RESULTS: The mean levels of MPV in the study
group were significantly statistically lower than
in the control group (p < 0.001). The MPV levels
revealed no correlation with the ALT, AST, ALP,
and GGT levels (p > 0.05), but the MPV levels
correlated with the platelet counts (p < 0.05). A
9.75 fL [area under the curve (AUC: 0.756)] opti-
mal cutoff level of MPV with a sensitivity of
69.7% and specificity of 68.3% was determined
in the children with acute hepatitis A.

CONCLUSIONS: MPV levels were significantly
lower in the patients with acute hepatitis A as
compared to the healthy control group. This
study demonstrated that MPV may be a negative
acute phase reactant for acute hepatitis A. Fur-
ther studies will explain the role that MPV plays
in inflammation and other viral infections.
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Introduction

Hepatitis A virus (HAV) is a non-enveloped
RNA virus, with an icosahedral structure, that is
in the genus of Hepatovirus in the family of Pi-
cornaviridae'. HAV is usually caused by self-lim-
ited acute hepatitis and is transmitted via the fe-
cal oral route’. Although the course of HAV in-
fection is usually asymptomatic it rarely develops
into fulminant hepatitis**. Age is the main factor
that determines the clinical course of HAV infec-

tion, and the infection is more severe with in-
creasing age. Endemicity is closely linked to san-
itation, hygiene, socioeconomic status, and vac-
cination. Outbreaks of HAV infection can occur,
although that is less common in developed coun-
tries®. Hepatitis A is associated with various
hematologic abnormalities, such as autoimmune
hemolytic anemia, leukopenia, leukocytosis,
thrombocytopenia, and thrombocytosis®®.

Platelets play a critical role in the inflammato-
ry process. Many cytokines with different func-
tions are secreted by platelets in inflammation®°.
Platelet volume is an indicator of platelet func-
tion and activation. Mean platelet volume (MPV)
is readily measured by clinical hematology ana-
lyzers using sodium citrate as the anticoagulant'!.
Mean platelet volume and changes in the activity
and function of platelets affect many diseases,
such as acute pancreatitis, acute appendicitis,
neonatal respiratory distress syndrome, retinal
vein occlusion, inflammatory bowel disease,
Crimean-Congo hemorrhagic fever, chronic he-
patitis C and pulmonary tuberculosis!>"°.

This study aimed to evaluate the relationship
between mean platelet volume in hepatitis A pa-
tients as compared to a healthy control group.

Patients and Methods

This study was conducted at the Outpatient
Clinic of the Department of Pediatrics at Adiya-
man University Hospital in Adiyaman City,
Turkey. The study was approved by the Institu-
tional Review Board. Seventy-six patients were
enrolled in this study. The control group consist-
ed of 41 healthy age- and sex-matched individu-
als. The data were obtained from patient records
accessed from a computerized database system.
The alanine aminotransferase (ALT), aspartate
aminotransferase (AST), bilirubin, prothrombin
time (PT), platelet count (PC), serum albumin
(ALB), and MPV laboratory findings of those
patients were recorded.
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Exclusion criteria were the use of any drugs
that might change platelet activity and function,
and the presence of diabetes mellitus, asthma,
peripheral and cerebrovascular disease, malig-
nancies, and chronic diseases. In this study,
cholestatic hepatitis was defined as serum biliru-
bin levels of 10 mg/dL or serum bilirubin levels
that were high for more than 14 days.

Blood from the study group and the healthy
group was obtained by venipuncture. The pa-
tients were evaluated for anti-HAV Ig M and an-
ti-HAV Ig G antibodies. The diagnosis of HAV
infection was based on anti-HAV Ig M positivity.
Each sample of whole blood was collected in
tubes containing ethylenediaminetetraacetic acid.
The Sysmex XT 2000i (Roche Diagnostics
GmbH, Mannheim, Germany) automated analyz-
er was used for the blood counts. The reference
range for MPV was between 7.0 fL. and 11 fL.

Statistical Analysis

SPSS (Statistical Package for Social Sciences
Statistical Software) 16.0 Version (SPSS, Inc.,
Chicago, IL, USA) was used to assess the patient
data. The Mann-Whitney U test was performed to
compare gender distribution in both groups. The in-
dependent two sample t-test was used to compare
the age distribution and MPV levels in both groups.
The Pearson’s test was used to evaluate the correla-
tions among the MPV levels and the other laborato-
ry parameters. The data were expressed as mean +
standard deviation (x+SD). Significance of statisti-
cal analysis was defined at a value of p < 0.05. To
define the optimal cutoff level of MPV measured in
the acute hepatitis A, the reason why characteristic
(ROC) curve analysis was used.

Results

Seventy-six children (42 males; 34 females)
with acute hepatitis A and 41 healthy control
subjects (22 males; 19 females) were included in

this study. The mean age for the study group was
7.2 + 3.1 and the mean age for the control group
was 5.56 + 2.56 years. There was no statistically
significant difference with regard to age and gen-
der between the groups (p > 0.05). The laborato-
ry findings and demographic data for the study
group and the control group are shown in Table I.
The mean levels of MPV in the study group were
statistically significantly lower than in the control
group (p < 0.05). The MPV levels showed no
correlation with the ALT, AST, ALP, and GGT
levels (p > 0.05), but we detected a correlation
between the MPV levels and the platelet counts
(p < 0.05). We measured the CRP, leukocyte
count, and ESR levels in the acute hepatitis A pa-
tients and we found no statistically significant
correlation between these levels and the MPV
levels (p > 0.05).

A 9.75 fL [area under the curve (AUC: 0.756)]
optimal cutoff level of MPV with a sensitivity of
69.7% and specificity of 68.3% was determined in
the children with acute hepatitis A (Figure 1).
None of our patients developed fulminant hepati-
tis. Death did not occur in any of the studied cases.

Discussion

The most important finding of our study
showed that MPV levels significantly decreased
in patients with acute hepatitis A compared to the
healthy control group. This study showed that
MPV may be a negative acute phase reactant in
acute hepatitis A.

Platelets have three types of granules: o-gran-
ules, dense bodies, and lysosomes. The o-granules
and the dense bodies play a role in the activation
of hemostasis and in the production of inflamma-
tion and cytokine; they are also modulators of in-
flammation®. Platelets are not only required for
primary hemostasis, they also play an important
pro-inflammatory role®!. Platelets are activated by
different cytokines. IL-6 and TNF-a contribute to

Table I. Demographic and platelet parameters and laboratory findings of the control and acute hepatitis A groups.

Acute hepatitis A Control p value
Age (years) 7.44 £2.93 5.56 £ 2.56 > 0.05
Gender (male/female) 42 (55.3%)/34 (34.7%) 22 (53.7%)/19 (46.3%) > 0.05
ALT 1342.32 £ 763.24 19.24 +5.73 <0.05
AST 1186.03 + 860.6 28.53 £6.29 <0.05
Platelet count (10° uL) 263.12 = 80.12 249.61 £71.22 <0.05
MPV (fL) 8.75+1.24 10.02 + 1.40 <0.05




H. Almis, I.H. Bucak, V. Celik, M. Tekin, F. Karakog, C. Konca, M. Turgut

ROC Curve

1.0

0.8
Z o8-
=
=
(]
=
o
o 0.4

0.2

/
0.0 T T T T
0.0 0.2 0.4 06 0.8 1.0
1 - Specificity

Figure 1. Mean platelet volume and differentiation between acute hepatitis A and the control group, ROC (receiver operating
characteristic) curve; the optimal cutoff level of the mean platelet volume (MPV) was 9.75 fL (sensitivity, 69.7%; specificity,

68.3%; AUC, 0.756).

the inflammatory process by which the platelets
are activated”. After degranulation, the size of the
platelets is reduced. Anti-TNF-a agents increase
MPYV and the size of the platelets®.

Platelet size varies depending on the platelet
function and activity. MPV can be easily mea-
sured by whole blood analysis?*. Nowadays,
MPYV is a marker widely used to detect platelet
function and activity and acute phase reactant**.

Many studies have shown that the MPV levels
decreases during the acute and active inflamma-
tory period of some diseases. Liu et al*® showed
that MPV levels decreased in Kawasaki disease.
Beyazit et al'?> demonstrated that a statistically
significant decrease in MPV levels occurred in
acute pancreatitis. Kisacik et al*” demonstrated
that MPV levels significantly decreased in anky-
losing spondylitis and rheumatoid arthritis pa-
tients with active disease. Yuksel et al*® reported
that MPV levels decreased in ulcerative colitis.
Danese et al* detected that MPV levels de-
creased in active inflammatory bowel disease.
Mete et al® showed that MPV levels decreased in
children with acute rotavirus gastroenteritis and
that study suggested that MPV could be used as
an acute phase reactant in children with rotavirus
gastroenteritis.

Ekiz et al** showed that increased MPV was
statistically significant in patients with chronic
hepatitis B. Karaman et al'® demonstrated that
high MPV levels (especially those over 8.4 fL)
may help predict advanced fibrosis in patients
with chronic hepatitis C. Turhan et al*’ demon-
strated that MPV levels significantly increased in
inactive HBs Ag carrier patients.

There are a few limited studies on the MPV
levels in hepatitis B. More recently, Hu et al*
showed that MPV levels were significantly in-
creased in chronic hepatitis B patients compared
with acute hepatitis B patients and healthy con-
trol group. This study suggests that high MPV
levels are an indicator of disease severity in he-
patitis B.

Previous studies have supported the findings
that MPV levels are elevated in some chronic vi-
ral diseases, such as chronic hepatitis B and C,
whereas MPV levels decrease in some acute viral
diseases, such as rotavirus gastroenteritis, HIV,
and RSV?3135, MPV is inversely correlated with
platelet count!®. Therefore, MPV is usually in-
creased in patients with thrombocytopenia
caused by a viral infection.

There is no specific study on MPV in acute
hepatitis A. Jgrgensen et al*® demonstrated that
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MPYV levels were significantly lower in patients
with liver disease. According to our knowledge,
this current study is the first to assess the rela-
tionship between MPV and acute hepatitis A.

The present study has some limitations. First
was the absence of a group of patients with ful-
minant hepatitis, which in our determination pre-
vented the ability to evaluate whether a relation-
ship exists between MPV and disease severity.
Another limitation is that this work is retrospec-
tive.

Conclusions

MPV may be a negative acute phase reactant
for acute hepatitis A. Further studies are needed
to explain the role that MPV plays in inflamma-
tion and other viral infections.
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