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LETTERS TO EDITOR

PARANEOPLASTIC 
ERYTHROCYTOSIS AS A 

PRIMARY PRESENTATION OF 
HEPATOCELLULAR CARCINOMA 

Sir,

A 55-year-old man with hypertension, diabetes 

mellitus and gout presented with generalized 

lethargy and weight loss. He was diagnosed 

as a hepatitis B carrier 5 years ago but was 

not on regular follow-up and did not undergo 

regular liver function tests or ultrasound 

examinations. He smoked 20 cigarettes per 

day for the past 30 years. Clinical examination 

revealed facial plethora, mild scleral icterus and 

conjunctival suffusion. He had hepatomegaly 

with a hard, irregular liver. The patient was fully 

orientated with no asterixis. He had minimal 

ascites, numerous spider nevi  (>6) and palmar 

erythema. 

His hemoglobin count was elevated (21.5 g/

dL) with a hematocrit concentration of 64.5%, 

indicative of polycythemia (erythrocytosis) 

[Table 1]. Serum erythropoietin level was 

elevated, indicating a secondary polycythemia. 

Liver function tests revealed a cholestatic 

picture with markedly elevated alfa-fetoprotein 

(AFP) level. Triphasic CT abdomen revealed 

an enhancing heterogenous mass in the liver, 

measuring 9.0 × 6.6 cm, in segments 5 and 6, 

with evidence of invasion and thrombosis of the 

right portal vein; and a metastatic deposit in the 

left adrenal gland.

The patient was diagnosed with advanced 

hepatocellular carcinoma (HCC) with portal 

vein thrombosis and adrenal metastasis, with 

paraneoplastic erythrocytosis due to increased 

tumor-related erythropoietin production. He 

underwent daily venesection for 4 days, which 

improved his hemoglobin to 17.9 g/dL. He was 

discharged well after 6 days but died suddenly 

3 weeks later from an acute pulmonary 

embolism on a background of metastatic HCC.

Paraneoplastic syndromes occur when a 

cancer produces substances (hormones, 

Table 1: Laboratory results

Liver function tests

Total protein 69 [62-82 g/L]
Albumin 27 [37-51 g/L]
Bilirubin 32 [3-24 µmolL]
Alkaline phosphatase 133 [32-103 U/L]
Alanine Transaminase (ALT) 25 [7-36 U/L]
Aspartate Transaminase (AST) 44 [15-33 U/L]
Gamma-Glutamyl Transferase (GGT) 287 [9-41 U/L]
  
Alfa-fetoprotein (AFP) >70 700 [1-10 UG/L]
Serum erythropoietin 98.8 [4-32 U/L]

Hematological indices  

Hemoglobin 21.5 [14-18 g/dL]
White cell count 8.6 [4-10 × 109/L]
Platelet count 153 [140-440 x 109/L]
Hematocrit 64.5 [38-52%]
MCV 86.6 [78-98 FL]
MCHC 33.4 [32-36 G/DL]
RBC distribution width (RDW) 17.1 [10.9-15.7%]
Prothrombin Time 14.5 [10.7-13.4 s]
NAP score 61 [35-100]

Arterial Blood Gas on Room Air
pH 7.43 [7.35-7.45]
pCO2 30.5 [35-45 mm Hg]
pO2 79.6 [75-100 mm Hg]
BE -2.1 [-2.0-2.0 mmol/L]
O2 sat 95.1 [95-100%]
SBC 22.6 [21-27 mmol/L]

Hepatitis Serology
HBsAg POSITIVE
HBeAg Negative
Anti-HCV IgG Non-reactive
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cytokines or tumor-related proteins) which 

circulate in the bloodstream, affecting the 

function of other tissues at a site distant from 

the tumor origin. The prevalence of HCC-related 

paraneoplastic erythrocytosis ranges from 1% to 

3%.[1,2] The underlying pathophysiology of HCC-

related paraneoplastic erythrocytosis is multi-

factorial. Firstly, local hypoxia from focal hepatic 

tumor necrosis leads to compensatory production 

of erythropoietin by the kidneys. Secondly, 

tumor cells themselves can directly produce 

erythropoietin in response to hypoxia. Thirdly, 

certain HCC cells are capable of producing 

�ectopic erythropoietin� even in the absence of 

tissue hypoxia.[3] Direct evidence of erythropoietin 

production by HCC cells was demonstrated by 

electron microscopy and immunohistochemistry 

of HCC tissue from patients with paraneoplastic 

erythrocytosis.[4] HCC-related paraneoplastic 

erythrocytosis is signiÞ cantly associated with large 

tumor volume, markedly elevated AFP levels, 

advanced disease and reduced survival.[5] The 

high erythropoietin levels in such patients are 

a reß ection of the advanced disease and large 

tumor burden. 

This case illustrates the importance of regular 

surveillance of hepatitis B carriers as they are 

100 times more likely to develop liver cancer 

compared to uninfected individuals. Furthermore, 

the development of HCC in these patients may 

occur in the absence of symptoms or signs. 

As the incidence of HCC continues to rise, 

such paraneoplastic syndromes are likely to 

be encountered with increasing frequency. 

It is therefore important to recognize that 

erythrocytosis may be secondary to underlying 

HCC. This will aid in a more timely diagnosis of 

HCC, thus expediting appropriate treatment. 
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POSSIBLE MECHANISM 
FOR ZONISAMIDE-INDUCED 

HYPERAMMONEMIA IN A CHILD 
WITH CITRULLINEMIA TYPE 1

Sir,

Seizures are common symptoms of urea 

cycle disorders.[1] Choice of antiepileptic 
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