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Abstract

Background: The highest incidence of Hepatocellular carcinoma (HCC) is in Asia, accounting for about 76% of all cases
worldwide. In South East Asia, hepatitis B is the most common underlying cause. HCC patients manifest a variety of
paraneoplastic syndromes. Thrombocytosis was reported in children with hepatoblastoma.

Objectives: The aim of this study was to find out the relationship of thrombocytosis with the hepatitis B-related
hepatocellular carcinoma.

Methods: This observational study was carried out in the Department of Hepatology, BSMMU from January 2012 to
December 2013. The study was approved by the Ethical Institutional Review Board (IRB) of BSMMU, Dhaka. The
diagnosis of HCC was confirmed by pathological examination or AFP elevation (400ng/ml) combined imaging (CT/MRI)
and diagnosis of thrombocytosis was made by platelet count >450 x10°. All images were evaluated by 2 trained
radiologists by consensus after exclusion of hepatitis C virus infection (Anti HCV+ve) and significant alcohol intake (>20
gm. /day). All patients were HBsAg positive done by ELISA test.

Results: A total 44 patients were included in this study. Among them, 91% were male (n=40) and 09 % were female
(n=4).The mean age was 48.2 (+12.9) years with range from 23 to 80. Cirrhosis was 79.5% (n=35) and no cirrhosis was

found 20.5% (n=9). Thrombocytosis was found 6.8% (n=3). Among thrombocytosis, cirrhosis and non-cirrhosis were
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66.6% (n=02) and 33.4% (n=01) respectively. Mean o-fetoprotein (ng/mL) was higher in HCC patients with

thrombocytosis than HCC patients without thrombocytosis (39370 vs13476, P value .036).

Conclusions: Thrombocytosis is one of the paraneoplastic syndromes in patients with HBV related HCC. HCC patients

with thrombocytosis are associated high serum AFP level.

Keywords: Hepatitis B virus; thrombocytosis; Hepatocellular carcinoma

Introduction

HCC is the sixth most common malignant tumor and
the third most common cause of cancer deaths worldwide
[1]. The etiological agent of HCC is known in more than
90% of cases. In South East Asia, hepatitis B is the most
common underlying cause. The highest incidence of HCC
is in Asia, accounting for about 76% of all cases
worldwide [2]. HCC is the common malignancy in
Bangladesh. During its clinical course, patients may
manifest a variety of paraneoplastic syndromes, including
hypercholesterolemia, hypoglycemia, hypercalcemia, and
erythrocytosis [3]. According to previous reports, the
prevalence of paraneoplastic syndromes was 11.4-12.1%
for hypercholesterolemia, 2.8-5.3% for hypoglycemia, 1.8-
4.1% for hypercalcemia, and 2.5-3.1% for erythrocytosis
[4-6]. Thrombocytosis has been found in children with
hepatoblastoma and other malignancies [7].

Based on this hypothesis, we find out the relationship
of thrombocytosis with the hepatitis B-related
hepatocellular carcinoma.

Methods

Study Population

This is a hospital based observational study of 44 HCC
patients. Patients with HBsAg positive done by ELISA test
and features suggestive of HCC attending at outpatient &
inpatient department of Hepatology, Bangabandhu Sheikh
Mujib Medical University (BSMMU), Dhaka, Bangladesh
from January 2012 to December 2013 is enrolled this
study. Aims and objectives along with its procedure, risks
and benefits of this study were explained to the patients
and attendants in easily understandable local language
(Bangla) and then informed written consent was taken
from each participant. Prior to the commencement of the
study, the research protocol was approved by the
Institutional Review Board (IRB) of BSMMU.

Among 44 HCC, 35 were cirrhosis and 09 were non-
cirrhosis. Patients were divided into two groups. Group A
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(HCC patients with thrombocytosis) and Group B (HCC
patients without thrombocytosis). The inclusion criteria
were: HCC patients were recruited prospectively. The
diagnosis of HCC was confirmed by o-fetoprotein
elevation (>400 ng/ml) combined with computed
tomography (CT) and/or magnetic resonance imaging
(MRI) or Pathological examination (Biopsy/FNAC) [Figure
1] and diagnosis of thrombocytosis was made by platelet
count >450 x109. All images were evaluated by 2 trained
radiologists by consensus. Exclusion criteria were alcohol
abuse (>20g/day), evidence of acute infections or
gastrointestinal bleeding, polycythemia vera and infection
with HCV (anti-HCV positivity).

Procedure for Fine Needle Aspiration (FNA)
from Liver Space Occupying Lesions SOL(s)

After taking informed written consent, patients laid
with empty bladder. The site was painted with iodine
solution and draped. Skin and deeper tissue was
infiltrated with local anesthesia (2% xylocaine) at the
proposed puncture site using a 23 G needle. Under real-
time USG guidance and using 22 G disposable spinal
needles the cavity was entered and aspirated material
was collected. The prepared glass slides ware fixed with
95% ethanol and kept in Kaplan’s jar after labeling.
Samples were sent for cytopathological examination to
the Department of Pathology, BSMMU. Dressings were
applied at the needle puncture sites and patients were
followed up for next 6 hours.

Statistical Analysis

All data was recorded systematically in a preformed
data collection sheet and quantitative data expressed as
mean * SD. Qualitative data analyzed by chi square test
and quantitative data by student’'s T test or Mann
Whitney’s U test. Differences in laboratory parameters
compared using one-way ANOVA.P value of <0.05 was
considered to be statistically significant. All statistical
computations were performed by using SPSS version 20
(Statistical Package for Social Science).
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Results

Demographic and Laboratory Characteristics

HCC patients with HCC patients without
thrombocytosis (n = 03) thrombocytosis (n = 41) P value
Age (yr) 47+12 48.3+13 0.001
Sex (male: female) 2:1 38:3 0.130
Mean platelet counts (10°/mm3) 499.33+45 213.63+89 0.037
Median (range) 510 (450-528) 120 (10-440)

Hb% (g/dL) 12+1.2 11.4+1.7 0.008
Prothombin time 15.9+1.8 15.1+2.2 0.011
Albumin (g/dl) 2.9+5 3.03+.63 0.003
Cirrhosis (+:-) 2:1 33:8 0.507
Splenomegaly (+ :-) 2:1 24:17 0.782
Portal vein thrombosis (+ :-) 1:2 17:24 0.782
Mean a-fetoprotein (ng/mL) 39370£12835 13476+17102 0.036

Median (range) 34112 (30000-540000) 2230 (9-50000)
BCLC stage (0,A,B,C&D) 0,0,0,1&2 1,1,1,10&28 0.002

Table 1: Comparison of clinical and laboratory data between hepatocellular carcinoma (HCC) patients with and without

thrombocytosis.

Data were expressed as mean+SD. BCLC: Barcelona Cancer Liver Clinic

In comparison of the clinical and laboratory data
between HCC patients with thrombocytosis and those
without, HCC patients with thrombocytosis were
significantly younger in age, had a higher mean serum
AFP level, more progressive BCLC stage were less likely to
be suitable for HCC therapy than those without
thrombocytosis (Table 1). There were no significant
differences in sex distribution, rates of cirrhosis.

Distribution of the Study Population by Age Range

Splenomegaly and PVT between the two groups.

Among the 44 HCC patients 03 (6.8%) had
thrombocytosis (mean platelet count
499.33+45x10°/mm3, range 450-528x10°/mm?3).The

mean serum AFP level was 39370+12835 ng/mL (median
34112 ng/mL, range 30000-540000 ng/mL) in
thrombocytosis group.

Age range Frequency Percent Cumulative Percent

<20 01 02.3 02.3
21-30 05 114 13.7
31- 40 11 25.0 387
41-50 11 25.0 63.7
51- 60 10 22.7 86.4

> 60 06 13.6 100.0

Total 44 100.0 100.0

Table 2: Distribution of the study population by age range (n = 44).
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Table 2 shows distribution of the study population by
age range. Maximum (50%) patients’ ages were belonged
to 35-55 years. The mean age was found 48.20+12.92
years with range from 18 to 80 years. The mean age
difference was statistically significant (P = 0.001)
between two groups.

Gender Distribution of the Study Population

FEMALE
9%

Figure 2: Gender distribution of the study population (n=
44).

Figure 1 shows male gender was predominant 91%
(40) of the study population. Male female ratio was 10:01.
Male was also predominant in both groups, which were
66% (02) in thrombocytosis with HCC group and 92.7%
(38) in thrombocytosis with HCC group. The difference
was not statistically significant (P = 0.13) between the
two groups.

Distribution of Thrombocytosis in the Study
Population

With
—__thrombocytosis,
3

Figure 3: Distribution of thrombocytosis in the study
population (n=44).

Figure 2 shows thrombocytosis in the study population.
Among 44 patients 03(6.8%) was thrombocytosis and 41
(93.2%) was normal platelet count.
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Discussion

This is the study from Bangladesh in which the
characteristics of HBV related HCC have been studied.
HBV infection accounts for most primary HCC and
treating HBV infection substantially reduces the risk of
HCC development. Chronic HBV infection is recognized as
the most important causal factor for HCC in humans.

The incidence of HCC increases with age. The
development of HCC is uncommon before 40 years of age
in western world. However, the pattern of HCC incidence
by age is sometimes dependent on the geographic pattern
or on etiologic factors .The age distribution of patients
with HCC in the present study was similar to other studies
in past. Studies from Bangladesh (Khan M, et al. & Gani
ABMS et al.), India (Sarma MP, et al.) and Pakistan (Abbas
Z, et al.) have shown the maximum incidence of HCC in the
fifth to sixth decade [8-11]. The male preponderance is
similar to our previous Bangladeshi study and other
studies from India and Pakistan [8-11]. The population
based data show a male to female ratio of 3:1-2:1.1.22
However, high preponderance of HCC in males reported
in hospital-based data could suggest a gender bias in
seeking medical treatment.

Common paraneoplastic syndromes seen in HCC
patients include hypercholesterolemia, hypoglycemia,
hypercalcemia, and erythrocytosis [1]. Thrombocytosis
has been reported in children with hepatoblastoma [7].
The prevalence of thrombocytosis in HCC patients has not
been previously reported. Our results showed that 6.8%
of HCC patients had thrombocytosis which was defined as
a platelet count >450x 109/mm3. The prevalence of
thrombocytosis might be underestimated because most
HCC patients were associated with liver cirrhosis, and
thrombocytopenia was frequently seen in these patients.

The clinical significance of thrombocytosis in HCC
patients was similar to HCC patients with other
paraneoplastic syndromes, including
hypercholesterolemia, hypoglycemia, hypercalcemia and
erythrocytosis [3-6]. High serum AFP, more progressive
BCLC stage and poor prognosis have been identified in
HCC patients with thrombocytosis. Human
thrombopoietin (TPO), a glycoprotein hormone also
known as megakaryocyte growth factor, is known to play
a key role in the development of the growth and
maturation of megakaryocytes and platelet production
[12]. TPO is secreted principally by hepatocytes and bone
marrow stromal cells [12-13]. The relationships between
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serum TPO levels and platelet counts in HCC patients,
especially those associated with thrombocytosis are of
clinical interest. The main sites of TPO production are the
liver and, to a lesser degree, the kidneys, bone marrow
and spleen.

Messenger RNA transcripts of TPO have been found
mainly in the liver and released into circulation [13]. Most
TPO is bound with and degraded by circulating platelets
and megakaryocytes in the bone marrow, and the serum
level is low. Circulating TPO levels are inversely
correlated with the number of TPO receptors (c-Mpl-
molecules) in regulating megakaryocytopoiesis and
platelet production. When thrombocytopenia develops,
binding receptors decrease and serum TPO levels
increase. Elevated TPO levels stimulate
megakaryocytopoiesis and result in increased platelet
production [14-16]. Patients with cirrhosis were
frequently associated with low platelet counts. However,
serum TPO levels in cirrhotic patients were found to be
lower than chronic hepatitis patients or normal subjects
due to inadequate TPO production by the diseased livers
[17]. HCC patients with thrombocytosis had a significantly
higher mean serum TPO level than HCC patients without
thrombocytosis. In addition, the platelet counts and
serum TPO levels in HCC patients with thrombocytosis
dropped after a surgical removal of the tumor or TACE,
and reelevated when a tumor recurred. Changes of
platelet counts and serum TPO levels were parallel to the
changes of serum AFP [18]. The mechanisms of
thrombocytosis in HCC patients are similar to those for
other paraneoplastic manifestations. Hypoglycemia has
been related to the overproduction of insulin-growth-
factor II with insulin-like activities [3-6]. The cause of
hypercalcemia has been related to overproduction of a
parathyroid-related protein which interacts with
parathyroid hormone receptors [4]. Elevation of serum
erythropoietin has been seen in HCC patients with
erythrocytosis [5,19].

Conclusion

In conclusion, thrombocytosis is one of the
paraneoplastic syndromes in patients with HCC, due to
the overproduction of TPO by HCC. HCC patients with
thrombocytosis are associated with a high serum AFP
level. Limitation of this study including small sample size,
single center, serum thrombopoietin (TPO) level and
tumor size.
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