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Abstract

Hepatitis C poses a substantial global health burden.
Three to five percent of individuals with liver cirrhosis
secondary to hepatitis C will develop hepatocellular
carcinoma. The development of hepatocellular carci-
noma is closely associated with cirrhosis in hepatitis C
infection, whereas in hepatitis B virus infection, hepato-
cellular carcinoma may occur in the absence of cirrho-
sis. Although uncommon, hepatocellular carcinoma
has been reported in hepatitis C patients without cir-
rhosis and, in very rare cases, in the absence of active
viral replication. We report the case of a 51-year-old
patient with hepatitis C who developed hepatocellular
carcinoma in the absence of fibrosis and after having
achieved sustained virological response with combina-
tion peginterferon and ribavirin therapy seven years

prior. The patient successfully underwent surgical re-
section, and histopathological examination of the re-
sected tissue demonstrated a poorly-differentiated
hepatocellular carcinoma in an otherwise unremark-
able liver. The patient continues to do well and has no
evidence of tumor recurrence 18 months post-opera-
tively. This case raises question regarding the carcino-
genesis of hepatocellular carcinoma as a sequela of
chronic hepatitis C in noncirrhotic liver and moreover
after achieving sustained virological response.

Key words: Hepatitis C, hepatocellular carcinoma, sus-
tained virologic response, liver cirrhosis.

Introduction

Hepatitis C virus (HCV) poses a global health burden,
with a worldwide prevalence of nearly 3%. It is estimated
that 75% of exposed individuals will develop chronic
HCV infection.1-3 Nearly 20% of those chronically infect-
ed will develop cirrhosis within 25 years. The estimated
annual incidence for both hepatic decompensation and
hepatocellular carcinoma (HCC) in this group is 3%.3,4

The most efficacious and standard treatment for chronic
HCV infection is combination peginterferon and ribavi-
rin, whereby sustained virological response (SVR), the
primary treatment endpoint, can be achieved in 40%-
45% of patients with HCV genotype 1 and approximate-
ly 80% of patients with genotype 2 or 3.5 Hepatocellular
cancer rarely develops in the HCV patient unless there is
underlying cirrhosis, although several reports have de-
scribed the development of HCC in the absence of cir-
rhosis if there is underlying fibrosis.6-11 We describe a
rare case of non-fibrolamellar HCC in a patient with
chronic HCV who had no hepatic fibrosis and had
achieved SVR for over seven years.

Case report

A 51 year-old Caucasian woman had no significant
medical history except for genotype 2a HCV infection
first diagnosed in 2000. She was presumed to have ac-
quired HCV from a one-time use of intravenous drugs at
17 years of age. She had no other known risk factors for
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liver disease and no clinical evidence of cirrhosis. Her so-
cial history was significant only for rare alcohol intake.
A biopsy performed in July 2000 demonstrated grade 1
inflammation and stage 0 fibrosis. In 2000, her HCV was
successfully treated with 6 months of pegylated interfer-
on and ribavirin. She achieved sustained virological re-
sponse (SVR).

In 2007, the patient underwent abdominal ultrasonog-
raphy for hepatomegaly detected on routine physical ex-
amination. A large right hepatic lobe mass was detected.
Computerized tomography (CT) found this to be a hy-
podense, peripherally enhancing 12 cm right hepatic
lobe mass. Magnetic resonance imaging of the abdomen
with and without gadolinium similarly demonstrated a
12 cm mass with peripheral enhancement and no associ-
ated lymphadenopathy or portal vein thrombus. CT of
the chest was negative for metastatic lesions.

On examination, vital signs were significant for blood
pressure of 157/85 mmHg and weight of 232 pounds
(body mass index 37.4 kg/m2). Abdominal exam showed
mild hepatomegaly and no splenomegaly. There were no
stigmata of cirrhosis or portal hypertension. Pertinent
laboratory findings included hemoglobin 12.9 g/dL,
white blood cells 7.3 × 103/mL, and platelets 325 × 103/mL.
Liver tests included alanine aminotransferase 15 U/L, al-
kaline phosphatase 116 U/L, and albumin 4.4 g/dL. HCV
RNA was undetectable (< 50 IU/mL) by serum poly-
merase chain reaction (PCR). She was HBV surface anti-
gen and core antibody negative. Alpha-fetoprotein (AFP)
was 36,000 IU/mL. Given the patient’s radiologic find-
ings and highly elevated AFP, a diagnosis of HCC was
presumed, and the patient was referred for resection.

Intra-operatively, there was no evidence of cirrhosis
or portal hypertension. The mass occupied much of the
right lobe and was found to invade the right hepatic

vein and the vena cava Right hepatic lobectomy with
resection and primary repair of a portion of inferior
vena cava (IVC) was performed. Her post-operative
course was complicated by thrombosis of the infrahe-
patic IVC requiring surgical thrombectomy. She was
discharged home on hospital day 24 and has returned to
full activity but has moderate persistent lower extremity
edema. Post-operative AFP level has dropped from
36,000 ng/mL pre-operatively to 18 ng/mL 6 months af-
ter surgery, and she remains free of any sign of recurrent
or metastatic disease.

Histopathological examination demonstrated a poor-
ly-differentiated, non-fibrolamellar HCC in an otherwise
unremarkable liver without fibrosis or satellite lesions
(Figures 1 and 2). There was no evidence of alcoholic in-
jury, hemochromatosis, primary biliary cirrhosis, α-1 an-
titrypsin disease, steatohepatitis, or other entity that
would be a risk factor for the development of HCC. HCV
RNA in the tumorous and surrounding normal liver tis-
sue was negative by polymerase chain reaction.

Discussion

In approximately 90% of cases, HCC develops in a
background of cirrhosis.12,13 The incidence of HCC in pa-
tients with cirrhosis depends on the underlying cause of
cirrhosis and geographic origin of the patient, varying
from a cumulative 5-year incidence of 30% in Japanese

Figure 1. Photograph of resected hepatocellular carcinoma with
grossly unremarkable surrounding liver.

Figure 2. Photomicrograph of moderately differentiated hepa-
tocellular carcinoma with exaggerated trabecular and solid pat-
terns (Hematoxylin-eosin 100x). Inlay: non-tumorous liver de-
monstrating mild macrovesicular steatosis, but otherwise no fea-
tures of chronic hepatitis, fibrosis, or other significant change
(Trichrome 4x).
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patients with HCV to 4% or less in patients with biliary
cirrhosis.13 The mechanism of hepatocarcinogenesis in
cirrhosis has been postulated to be related to chronic re-
petitive hepatic injury and resulting hepatocyte prolifer-
ation and genetic alteration.14 HBV and HCV are major
epidemiological predisposing factors for HCC, account-
ing for approximately 80% of cases.13,14 It has been re-
peatedly shown that HBV can cause HCC even in the ab-
sence of cirrhosis.15 In contrast, HCV-related HCC has
previously been thought to occur only in patients with
cirrhosis. Several recent reports, however, indicate that
HCC may also occur in a small fraction of noncirrhotic
HCV patients who have developed fibrosis.6-11 Noncir-
rhotic HCC has also been described in association with
several non-virogenic conditions, including three cases
in primary biliary cirrhosis, 11 cases in hereditary hemo-
chromatosis, one case in autoimmune hepatitis, and over
200 idiopathic cases.6-23 In the majority of these non-vi-
rogenic cases, the HCC was not specified as being either
typical or fibrolamellar variant HCC. The pathogenesis
of HCC has not been well studied in any of these HCV-
related and non-virogenic cases.24

To our knowledge, this is the first reported case of a
patient with HCV who developed HCC not only in the
absence of fibrosis but also with a history of SVR. SVR,
in addition to reducing inflammation and fibrosis
scores, has been shown in several large studies to drasti-
cally reduce the incidence of HCC in HCV patients
across all levels of fibrosis.10,11,25 Two prior studies have
documented the development of HCC in small numbers
of HCV patients with SVR in the absence of cirrhosis,
but these patients had at least mild fibrosis.10,11 Further,
the possibility of past HBV exposure was not investi-
gated in these studies, which is important given some
HBV-exposed patients may develop HCC despite being
HBsAg-negative.26 In both these studies, male gender
and advanced age were associated with the develop-
ment of HCC after SVR.

Our patient was a relatively young female who had an
estimated 21 years of chronic HCV based on her risk fac-
tor history, followed by 7 years of SVR prior to develop-
ing HCC. In this scenario, the inflammatory mileau over
the previous 7 years should have been minimal, and in
fact the nontumor liver at the time of liver resection did
not have typical inflammatory changes of chronic hepa-
titis C (Figure 2). It is conceivable that despite the SVR
and absence of HCV RNA and inflammation in the liver,
HCV played a role in developing HCC by one of several
mechanisms including: 1) unknown cumulative effects of
chronic inflammation prior to HCV treatment; 2) genom-
ic alterations attributable to prior HCV exposure which
have not been elucidated; or 3) the persistent presence of
intrahepatic viral proteins that cannot be detected with
the current technology.2,27

This report adds to a small but growing body of litera-
ture that HCV infection is associated with an increased

risk of HCC even years after viral clearance and even if
there has been no evidence of permanent liver damage.
The patient presented here had no evidence of hepatic fi-
brosis and had demonstrated SVR for 7 years prior to pre-
senting with an 11 cm poorly differentiated HCC. While
this body of literature is not strong enough to recom-
mend HCC surveillance for all non-cirrhotic HCV pa-
tients, it is important for medical practitioners to be
aware of a possible association between HCC and any
prior HCV infection.

References

1. Hepatitis C Fact Sheet, Trends and Statistics (2006). Centers for
Disease Control and Prevention, National Center for HIV/AIDS,
Viral Hepatitis, STD, and TB Prevention, Atlanta, GA. http://
www.cdc.gov/ncidod/diseases/hepatitis/c/fact.htm. Cited 8 Dec
2006.

2. WHO Global surveillance and control of hepatitis C. Report of a
WHO consultation organized in collaboration with the Viral Hepa-
titis Prevention Board, Antwerp, Belgium. J Viral Hepatol 1999;
6: 35-47.

3. Chen SL, Morgan TR. The natural history of hepatitis C virus
(HCV) infection. Int J Med Sci 2006; 3: 47-52.

4. Rustgi VK. The epidemiology of hepatitis C infection in the
United States. J Gastroenterol 2007; 42(7): 513-215.

5. Shiffman ML, Di Bisceglie AM, Lindsay KL, Morishima C,
Wright EC, Everson GT, Lok AS, Morgan TR, Bonkovsky
HL, Lee WM, Dienstag JL, Ghany MG, Goodman ZD,
Everhart JE; Hepatitis C Antiviral Long-Term Treatment
Against Cirrhosis Trial Group. Peginterferon alfa-2a and
ribavirin in patients with chronic hepatitis C who have failed
prior treatment. Gastroenterology 2004; 126: 1015-23; dis-
cussion 947.

6. Brancatelli G, Federle MP, Grazioli L, Carr BI. Hepatocellular
carcinoma in noncirrhotic liver: CT, clinical, and pathologic find-
ings in 39 US residents. Radiology 2002; 222: 89-94.

7. Takano S, Yokosuka O, Imazeki F, Tagawa M, Omata M.
Incidence of hepatocellular carcinoma in chronic hepatitis B
and C: a prospective study of 251 patients. Hepatology 1995;
21: 650-5.

8. Herr W, Gerken G, Poralla T, Immenschuh S, Schirmacher P,
Steegmüller KW, Schwickert H, Meyer zum Büschenfelde KH.
Hepatitis C virus associated primary hepatocellular carcinoma in
a noncirrhotic liver. Clin Investig 1993; 71: 49-53.

9. De Mitri MS, Poussin K, Baccarini P, Pontisso P, D’Errico A,
Simon N, Grigioni W, Alberti A, Beaugrand M, Pisi E, et al.
HCV-associated liver cancer without cirrhosis. Lancet 1995;
345(8947): 413-5.

10. Makiyama A, Itoh Y, Kasahara A, Imai Y, Kawata S, Yoshioka
K, Tsubouchi H, Kiyosawa K, Kakumu S, Okita K, Hayashi N,
Okanoue T. Characteristics of patients with chronic hepatitis C
who develop hepatocellular carcinoma after a sustained response
to interferon therapy. Cancer 2004; 101(7): 1616-22.

11. Kobayashi S, Takeda T, Enomoto M, Tamori A, Kawada N,
Habu D, Sakaguchi H, Kuroda T, Kioka K, Kim SR, Kanno T,
Ueda T, Hirano M, Fujimoto S, Jomura H, Nishiguchi S, Seki S.
Development of hepatocellular carcinoma in patients with chronic
hepatitis C who had a sustained virological response to interferon
therapy: a multicenter, retrospective cohort study of 1,124 pa-
tients. Liver Int 2007; 27(2): 186-91.

12. Ramia JM, Villar J, Muffak K, Medina A, Garrote D, Ferrón JA.
[Hepatocarcinoma in noncirrhotic liver]. Cir Esp 2006; 80:
111-3.

13. Fattovich G, Stroffolini T, Zagni I, Donato F. Hepatocellular
carcinoma in cirrhosis: incidence and risk factors. Gastroenterol-
ogy 2004; 127(5 Suppl. 1): S35-50.



JH Tabibian et al. Hepatocellular carcinoma in a hepatitis C patient with sustained viral response and no fibrosis 67

www.medigraphic.com

14. Cha C, Dematteo RP. Molecular mechanisms in hepatocellular
carcinoma development. Best Pract Res Clin Gastroenterol 2005;
19: 25-37.

15. Tabor E. Pathogenesis of hepatitis B virus-associated hepatocel-
lular carcinoma. Hepatol Res 2007; 37 Suppl 2: S110-4.

16. Kadokawa Y, Omagari K, Ohba K, Kitamura S, Ohara H,
Takeshima F, Mizuta Y, Nanashima A, Yamaguchi H, Kohno S.
Hepatocellular carcinoma in a male patient with early stage (stage
I) primary biliary cirrhosis. Intern Med 2005; 44: 207-11.

17. Wakai T, Shirai Y, Tsukada K, Aono T, Kurosaki I, Hatakeyama
K. Hepatocellular carcinoma associated with precirrhotic primary
biliary cirrhosis successfully treated by a right hepatic lobec-
tomy: report of a case. Surg Today 1996; 26: 723-6.

18. Hiatt T, Trotter JF, Kam I. Hepatocellular carcinoma in a
noncirrhotic patient with hereditary hemochromatosis. Am J Med
Sci 2007; 334: 228-30.

19. Okino H, Satoh T, Watanabe J, Masumoto A, Takeda S. Hepato-
cellular carcinoma arising from autoimmune hepatitis: report of
a case. Surg Today 2007; 37(8): 716-8.

20. Smalley SR, Moertel CG, Hilton JF, Weiland LH, Weiand HS,
Adson MA, Melton LJ 3rd, Batts K. Hepatoma in the noncirrhotic
liver. Cancer 1988; 62: 1414-24.

21. Nakayama M, Kamura T, Kimura M, Seki H, Tsukada K, Sakai
K. Quantitative MRI of hepatocellular carcinoma in cirrhotic and
noncirrhotic livers. Clin Imaging 1998; 22: 280-3.

22. Dupont-Bierre E, Compagnon P, Raoul JL, Fayet G, de Lajarte-
Thirouard AS, Boudjema K. Resection of hepatocellular carci-
noma in noncirrhotic liver: analysis of risk factors for survival. J
Am Coll Surg 2005; 201: 663-70.

23. Martin RC 2nd, Loehle J, Scoggins CR, McMasters KM. Ken-
tucky hepatoma: epidemiologic variant or same problem in a
different region? Arch Surg 2007; 142: 431-6; discussion 436-7.

24. Kiss A, Lotz G, Kaposi NP, Schaff Z. [Hepatitis viruses and
hepatocarcinogenesis]. Orv Hetil 2002; 143: 83-6.

25. Yu ML, Lin SM, Chuang WL, Dai CY, Wang JH, Lu SN, Sheen IS,
Chang WY, Lee CM, Liaw YF. A sustained virological response to
interferon or interferon/ribavirin reduces hepatocellular carcinoma
and improves survival in chronic hepatitis C: a nationwide, multicentre
study in Taiwan. Antivir Ther 2006; 11(8): 985-94.

26. Beasley RP, Lin CC, Chien CS, Chen CJ, Hwang LY. Geographic
distribution of HBsAg carriers in China. Hepatology 1982; 2: 553-6.

27. Koike K. Pathogenesis of HCV-associated HCC: Dual-pass car-
cinogenesis through activation of oxidative stress and intracellu-
lar signaling. Hepatol Res 2007; 37 Suppl 2: S115-20.


