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Thrombocytosis as a Rare Paraneoplastic Syndrome
Occurring in Hepatocellular Carcinoma:
A Case Report
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Abstract
Hepatocellular carcinoma (HCC) affects more than half a million people worldwide each year. Paraneoplastic syndromes associated with
HCC include erythrocytosis, hypercalcemia, hypercholesterolemia,
hypoglycemia and thrombocytosis. Thrombocytosis is a rare paraneoplastic syndrome in HCC mediated by thrombopoietin (TPO) production. We report a case of thrombocytosis as a paraneoplastic syndrome
in a patient with HCC and hepatitis C cirrhosis. A 56-year-old patient
was evaluated with abdominal distension and pain of 1-month duration. He had a history of hepatitis C infection with liver cirrhosis, CTP
(Child-Turcotte-Pugh) class C, MELD (model for end-stage liver disease) score 22, methadone dependence, alcohol abuse and depression.
His physical examination was remarkable for distended abdomen with
shifting dullness, palpable hepatomegaly and scleral icterus. Routine
laboratory tests showed a platelet count of 754 k/µL, white blood cell
count 12.4 k/µL, serum sodium level 128 mEq/L, alanine aminotransferase 93 U/L, aspartate aminotransferase 871 U/L, total serum bilirubin 4.3 mg/dL, direct serum bilirubin 2.8mg/dL and albumin 2.6 g/
dL. Computed tomography of the abdomen and pelvis revealed hepatomegaly with numerous hypodensities suspicious for HCC. Abdominal paracentesis was done, serum ascites albumin gradient (SAAG)
was 2.4 g/dL consistent with portal hypertension, and spontaneous
bacterial peritonitis was ruled out. Magnetic resonance imaging of the
liver was consistent with infiltrating HCC, portal vein thrombosis and
retroperitoneal lymphadenopathy. His alpha fetoprotein (AFP) level
was 79,102 ng/mL and TPO level was 126 pg/mL. JAK2 mutation
was negative and no other cause of reactive thrombocytosis could be
identified. One year prior to this admission, the patient was noted to
have a normal platelet count and AFP level. He was not considered
a candidate for liver transplantation due to ongoing substance abuse,
and expired 1 month later. Thrombocytosis is a rare paraneoplastic
condition seen in HCC. It is presumed to be secondary to increased
production of TPO by the tumor. We observed an elevated level of
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TPO in our patient. Thrombocytosis in HCC is associated with a high
tumor burden, portal vein thrombosis (PVT), serum AFP levels and a
poor prognosis. Thrombocytosis in a cirrhotic patient should alert the
presence of HCC and is associated with poor outcomes.
Keywords: Hepatocellular carcinoma; Paraneoplastic syndrome;
Thrombocytosis

Introduction
Hepatocellular carcinoma (HCC) is seen in more than half
a million people worldwide each year with approximately
20,000 new cases in United States [1, 2]. It is the fifth most
common malignancy in men and seventh most common malignancy in women. In the developing world, it is seen in association with hepatitis B virus infection. In the United States
the incidence of HCC is on the rise and is seen increasingly in
association with hepatitis C virus infection [3].
Thrombocytopenia has been reported as a risk factor and
as a prognostic indicator for HCC [4], however, thrombocytosis is rare. There are a variety of paraneoplastic syndromes
associated with HCC including erythrocytosis, hypercalcemia,
hypercholesterolemia, hypoglycemia and Thrombocytosis [5].
Thrombocytosis is a rare paraneoplastic syndrome in HCC and
is thought to be mediated by thrombopoietin (TPO) production.
Few cases have been reported in medical literature of
thrombocytosis coexisting with HCC. We report a case of
thrombocytosis as a paraneoplastic syndrome in a patient with
HCC and hepatitis C cirrhosis.

Case Report
A 56-year-old man was evaluated in the emergency room of
our hospital with abdominal pain, abdominal distension and
bilateral leg swelling of 1-month duration. The patient reported that his symptoms started 1 month ago and had been
progressively getting worse over the week prior to index presentation. He described the abdominal pain as constant, diffuse,
non-radiating and moderate in intensity without any precipitating or relieving factors. He reported one episode of diarrhea
which did not contain any blood. There was no nausea, vomit-
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Table 1. Initial Laboratory Workup
Parameter

Initial Laboratory results

Reference range

Hemoglobin (g/dL)

12.2

12 - 16

Hematocrit (%)

36.2

42 - 51

Platelet count (k/µL)

754

150 - 400

White blood cell count (k/µL)

12.4

4.8 - 10.8

Sodium (mEq/L)

128

135 - 145

Potassium (mEq/L)

4.9

3.5 - 5.0

Bicarbonate (mEq/L)

23

24 - 30

Chloride (mEq/L)

92

98 - 108

Calcium (mEq/L)

8.2

8.5 - 10.5

Glucose (mg/dL)

96

70 - 120

Alpha fetoprotein (AFP) ng/mL

79,102

< 10

Blood urea nitrogen (mg/dL)

10

6 - 20

Creatinine (mg/dL)

0.5

0.5 - 1.5

Total protein (g/dL)

10.3

6 - 8.5

Albumin (g/dL)

2.6

3.2 - 4.8

Alanine transaminase (U/L)

93

5 - 40

Aspartate transaminase (U/L)

871

9 - 48

Alkaline phosphatase (U/L)

296

53 - 141

Total bilirubin (mg/dL)

4.3

0.2 - 1.2

Direct bilirubin (mg/dL)

2.8

0.2 - 1.2

Lipase (U/L)

76

< 61

Thrombopoietin

126

7 - 99

ing, constipation, fever, and early satiety or appetite changes.
He had a history of hepatitis C infection with cirrhosis of the
liver, Child-Turcotte-Pugh (CTP) class C, model for end-stage
liver disease (MELD) score 22, methadone dependence, alcohol abuse and depression. Patient was a former smoker, had a
history of substance abuse and was enrolled in a methadone
program. He did not have a family history of liver or colon
cancer. His medications included albuterol, folic acid, multivitamins, thiamine, citalopram and methadone.
On examination, he was found to have temperature of 36.8
°C, blood pressure of 138/84 mm Hg, pulse rate of 93 beats per
minute and the respiratory rate of 14 breaths per minute. The patient was noted to have scleral icterus along with yellowish discoloration of the skin, spider angiomata on the upper chest, head
and upper extremities. The abdomen was distended, diffusely
tender with a positive fluid thrill and shifting dullness. There
was palpable hepatomegaly but no splenomegaly. The lower extremities had bilateral pitting edema, tenderness and erythema.
Routine laboratory tests showed a platelet count of 754
k/µL, white blood cell count 12.4 k/µL, serum sodium level
128 mEq/L, alanine aminotransferase 93 U/L, aspartate aminotransferase 871 U/L, total serum bilirubin 4.3 mg/dL, direct
serum bilirubin 2.8 mg/dL and albumin 2.6 g/dL. His alpha
fetoprotein (AFP) level was 79,102 ng/mL, and thrombopoietin level was 126 pg/mL. JAK2 mutation was negative and

no other cause of reactive thrombocytosis could be identified.
One year prior to this admission, the patient was noted to have
a normal platelet count and AFP level. Results of laboratory
parameters are given in Table 1.
Computed tomography of the abdomen and pelvis revealed hepatomegaly with numerous hypodensities suspicious for HCC (Fig. 1). Abdominal paracentesis was done,
serum ascites albumin gradient (SAAG) was 2.4 g/dL consistent with portal hypertension, total protein was 1.2 g/dL,
ascetic fluid white blood cell count was 440 cells/mL and
the neutrophil count was 30 cells/mL. Spontaneous bacterial
peritonitis (SBP) was ruled out. Magnetic resonance imaging
of the liver was consistent with infiltrating HCC, portal vein
thrombosis and retroperitoneal lymphadenopathy (Fig. 2.).
He was not considered a candidate for liver transplantation
due to ongoing substance abuse. He was started on ciprofloxacin for SBP prophylaxis, lactulose, completed antibiotic
treatment for cellulitis and was referred to oncology. He expired 1 month later.

Discussion
HCC is a highly malignant tumor that occurs in the background
of chronic inflammation and liver injury due to hepatitis B, C,
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Thrombocytosis Occurring in HCC

Figure 1. CT of the abdomen and pelvis reveals hepatomegaly with
numerous hypodensities suspicious for HCC.

chronic alcohol use, hemochromatosis or non-alcoholic fatty
liver disease (NAFLD) [4]. It is mostly associated with cirrhosis, but in case of hepatitis B infection, HCC can develop
without developing cirrhosis. Long standing infection with
hepatitis B increases the risk of HCC considerably as compared to the uninfected individuals, while in the presence of
macronodular cirrhosis the risk of HCC is increased by 10fold [6, 7]. Hepatitis B belongs to the Hepadnaviridae family
and has direct oncogenic effects [8], and can cause HCC in the
absence of micro or macro nodular cirrhosis. On the contrary
hepatitis C causes HCC in the setting of cirrhosis only in most
cases, and effective treatment and eradication of hepatitis C
virus before cirrhosis development results in decreased risk of
subsequent HCC [9]. The risk of HCC in HCV-infected individuals is 20 times higher as compared to non-infected individuals [10]. There are many paraneoplastic syndromes that
manifest in the presence of HCC and the prevalence of paraneoplastic syndrome in HCC is 27% according to one study
[11], and as high as 43% according to another [12]. These
include erythrocytosis, hypercholesterolemia, hypercalcemia,
hypoglycemia, demyelinating disease, pemphigus, polyarthritis, encephalomyelitis, and thrombocytosis [5, 11, 13-20].
Hypercholesterolemia, hypercalcemia, and erythrocytosis occur more commonly than others [21], and according to one
study their prevalence is 24.5%, 5.3%, and 3.9%, respectively
[11]. Paraneoplastic syndromes in HCC are seen in advanced
disease, advanced TNM staging at diagnosis and higher AFP
levels [11].
Thrombocytosis is a rare paraneoplastic condition seen
in HCC [4, 5, 22, 23]. Human thrombopoietin (TPO) or the
megakaryocyte growth factor is secreted by both hepatocytes
and bone marrow cells [24, 25]. It is hypothesized that the
thrombocytosis seen in association with HCC is secondary to
increased production of TPO by the tumor cells [5]. Thrombocytosis in HCC is associated with a high tumor burden, portal
vein thrombosis (PVT), serum AFP levels and a poor prognosis [5].
Our case is unique as we observed all features including
an elevated level of TPO, high AFP levels, and PVT associated
with thrombocytosis and a poor prognosis in HCC. Thrombo98
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Figure 2. MRI of the abdomen and pelvis reveals abnormal T1 low
appearance of the anterior segment of the right hepatic lobe and left
hepatic lobe, and heterogeneous appearance of the right hepatic lobe
with several hypointense foci on T1-weighted series.

cytosis in a cirrhotic patient should alert the presence of HCC,
and when present is an indicator of poor outcomes.
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