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A detailed summary of the patient’s labs and imag-
ing can be found in Table 1. In October 1999, he was 
involved in a car accident and incurred multiple severe 
injuries requiring two times surgery and two units of 
blood.

During his first visit to our institution in 10/2000, he 
was HBsAg (+), anti-HBc total (+) and HBeAg (-) indicat-
ing that he has been infected for years [9,10]. HBV DNA 
was undetectable. Initially ALT was elevated but be-
came normal one month later. Without antiviral treat-
ment he was closely monitored by his physician.

Nearly nine years later in 7/2009, he was referred 
back by his family physician because of an ALT of 163 
IU/L. Again, He was HBsAg (+), anti-HBc (+), HBeAg (-), 
HBV DNA undetectable (< 100 IU/ml). Abdominal MRI 
showed moderate to severe hepatic steatosis with no 
evidence of cirrhosis or HCC. With undetectable HBV 
DNA (< 29 IU/ml) and abnormal ALT, investigation for 
HCV revealed him to be anti-HCV (+) with HCV RNA 1.75 
× 104 IU/ml.

He was started on peginterferon (IFN) alfa-2a 180 
µg/week and ribavirin 400 mg twice daily in Septem-
ber 2010 and completed 6 months of treatment in 
March 2011. After one month on treatment, HCV RNA 
became undetectable (< 43 IU/ml) and remained neg-
ative throughout the rest 5-month treatment period. 
However, ALT fluctuated between 99-150 IU/L and nor-
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Introduction

Hepatitis B virus (HBV) and hepatitis C virus (HCV) 
are the most significant hepatocarcinogens. Increased 
risk for the development of Hepatocellular carcinoma 
(HCC) was observed in patients with dual infection com-
pared to those with either HBV or HCV infection alone 
[1-3]. In the case of co-infection, the inhibitory effect of 
HCV against HBV replication has been observed in clin-
ical studies [4-6] and in virological investigation as well 
[7,8]. Removal of the suppressive effect of HCV in dual 
infection may activate the then suppressed HBV which 
could lead to progression of liver disease and ultimately 
to HCC associated with HBV. 

Here we report a unique case of HCC in a patient who 
has had chronic HBsAg and anti-HBc total positive and 
HBeAg negative hepatitis B for years without detectable 
HBV DNA, whose course was complicated by super infec-
tion with HCV and development of HCC following success-
ful treatment of HCV with interferon and ribavirin.

Case Presentation

A 62-year-old Asian man was found to be HBsAg (+) 
in 1998 at age 45 with undetectable Hepatitis B virus 
(HBV) DNA (< 0.0004 pg/ml). No family history of HBV 
was available: His father passed away before he was 
born, and his mother was remarried when he was one-
year-old and left him to the care of his uncle.
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With the detectable HBV DNA, he was started on 
tenofovir 300 mg daily with lamivudine 150 mg daily for 
prevention of HCC recurrence [13].

During the past 5 years following tumor ablation 
and anti-HBV treatment, he has remained with no re-
currence of HCC based on labs or imaging. The patient 
remains on his anti-HBV regimen. He has maintained 
undetectable HCV RNA (< 15 IU/mL) and HBV DNA (< 
20 IU/mL). The most recent AFP was 3.3 ng/ml, ALT 29 
IU/L, and Platelets 240 × 103/µL.

Discussion

This case represents a unique case of HCC in an HB-
sAg (+) patient with undetectable HBV DNA (by com-
mercial assay) for over 10 years who was superinfected 
with HCV later. It is likely that HCV infection took place 
in 1999 when he sustained severe injury, requiring mul-
tiple surgery and blood transfusion. He has never used 
IV drugs. For his active HCV infection, he was treated 
with IFN and ribavirin with success and has remained 
HCV free for years. Following the treatment of HCV, he 
later developed HCC and found to have detectable HBV 
DNA using a special serum analysis.

malized only near the end of treatment in March 2011. 
HBV DNA had remained undetectable. In July 2011, 4 
months after completion of peginterferon with ribavirin 
treatment, both HCV RNA and HBV DNA remained un-
detectable.

In October 2011, 7 months after completion of pegin-
terferon therapy, abdominal MRI showed a 1.6 × 1.6 cm 
lesion in segment 8 that had T2 hyperintensity, arterial 
enhancement and washout consistent with HCC. The 
liver showed mild atrophy of the medial segment of the 
left hepatic lobe suggestive of mild cirrhosis. He under-
went Transarterial Chemoembolization (TACE) in No-
vember 2011, followed by laparoscopic Radiofrequency 
tumor ablation (RFA) in April 2012.

Based on the unexpected development of HCC in the 
setting of multiple non-detectable HBV DNA levels, addi-
tional virologic investigation was undertaken. There was 
a small amount of leftover serum from October 2011 (the 
day of HCC diagnosis) that was sent to a special lab for 
detection of HBV DNA. This new laboratory-developed 
assay [11,12] showed an HBV DNA level of 8.9 × 104 cop-
ies/ml. Incidentally, the amount of leftover serum was 
insufficient for the clinical lab to measure HBV DNA.

Table 1: Summary of patient labs and imaging.

Date Lab
1998 HBsAg (+), HBV DNA < 0.0004 pg/mL
10/1999 Pt sustained severe car accident with multiple severe injuries, requiring surgeries and blood transfusion
10/2000 HBV DNA < 0.01 pg/mL

ALT 145 IU/L could have been due to HCV but anti-HCV was not tested
11/2000 HBsAg (+), anti-HBs (-), anti-HBc (+), HBeAg (-)/anti-HBe (-)

ALT 35 IU/L

AFP 4 ng/mL

Abdominal ultrasound: Liver with normal and homogeneous parenchyma
No return for 9 years

7/2009

Sent by FMD for 
abnormal ALT

ALT 163 U/L

HBsAg (+), anti-HBs (-), HBeAg (-)/anti-HBe (-)

HBV DNA undetectable (< 100 IU/ml)

AFP 7.2 ng/ml

Abdominal MRI: Moderate to severe hepatic steatosis with no evidence of cirrhosis or HCC
9/2009 HBV DNA < 29 IU/mL
3/2010 ALT 71 IU/L

Since ALT continued elevated with negative HBV DNA, HCV was tested: Anti-HCV (+) with HCV RNA 1.75 
× 104 IU/ml, HCV genotype 2

HBV DNA < 29 IU/m, 

Platelets 160 × 103/µL

PegIFN + Ribavirin treatment for 6 months (9/2010-3/2011)
7/2011 HCV RNA (< 43 IU/ml) and HBV DNA (< 169 IU/ml)
10/2011 Abdominal MRI:  1.6 × 1.6 cm lesion in segment 8 that had T2 hyperintensity, arterial enhancement and 

washout consistent with HCC, minimally cirrhotic appearing liver

AFP 2.8 ng/ml

ALT 40 IU/L

Platelets 200 × 103/µL

HBV DNA: 8.9 × 104 copies/ml (from a special lab)
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[19]. This phenomenon is becoming more common; a 
recent meta-analysis including data through September 
2016 cited 7 studies with evidence of DAA induced reac-
tivation of HBV [20]. The aforementioned meta-analysis 
conducted by Chen, et al. compared HBV reactivation 
in patients treated with DAAs to those treated with in-
terferon-based therapy, as the patient in this case, and 
it found that rates of reactivation are similar despite 
choice of treatment, however, time to overt HBV infec-
tion after achieving sustained virologic response was 
shorter in those who received DAAs [20]. Additionally, 
it was found that there was more clinically significant 
hepatitis in those treated with DAAs compared to IFN-
based therapy. Other reviews stated similar results in 
regard to the decreased risk of significant HBV reactiva-
tion with IFN therapy [21].

We believe our patient has had chronic HBV infec-
tion over 40 years that eventually led to HCC. He had 
HCV superinfection during the massive injuries related 
to car accident and subsequent surgery. HCC appeared 
12 years (at maximum) after HCV infection. Therefore, 
it is unlikely for HCV responsible for the development 
of HCC. Furthermore, anti-HBV treatment after HCC ab-
lation has kept him without recurrence demonstrating 
that the HBV was causally associated for his HCC [13,22].

This patient had an abnormal constellation of hepati-
tis laboratory values by routine serologic testing, which 
decreased the initial index of suspicion for active infec-
tion. However, after sending his samples for specialized 
testing, HBV DNA burden was found to be in the thou-
sands. Upon reactivation, the HBV most likely placed 
the patient at an increased risk of developing HCC which 
he eventually did within one year of HCV viral load be-
coming undetectable.

Variability of laboratory values in co-infected pa-
tients treated with DAAs or IFN therapy makes it diffi-
cult to definitively rule out active HBV infection. Lack 
of early identification of HBV can lead to cirrhosis and 
eventual HCC as demonstrated in this case, potentially 
increasing morbidity. Recently, efforts have been made 
to develop a more sensitive HBV DNA assay [11,12]. 
Given the inconsistency of standard HBV serology in 
co-infected patients and increased risk of reactivation 
after treatment, there may be utility in sending serum 
from treated HCV patients for more sensitive testing to 
aid in early recognition of an active infection. In those 
patients with abnormal HBV serology by standard labo-
ratory assays, such as positive HBsAg without anti-HBs 
or findings consistent with occult HBV, advanced testing 
should be considered.

This patient, following Transarterial Chemoemboli-
zation (TACE) and laparoscopic radiofrequency tumor 
ablation received concomitant antiviral therapy with 
nucleotide analogues (NAs). He has had no recurrence 
of HCC for the last 5 years. Improved survival of patients 
with HCC who received antiviral therapy following tu-

On average, HBeAg loss occurs in the second to 
fourth decade of life, peaking at mid-thirties in the HBV 
endemic region where he had lived until 35-years-old 
[9,10]. Therefore, it is likely that this patient has been 
infected with HBV for more than 30 years before he was 
tested to be HBsAg (+) at age 42.

Elevated ALT was shown on three occasions, 145 
IU/L in October 2000 which was one year after car inju-
ry and multiple surgery with blood transfusion. His HBV 
DNA was < 0.01 pg/ml.

In July 2009, he returned 9 years later with an ALT of 
163 IU/L. HBV DNA was undetectable, In March 2010, 
ALT was 71 IU/L. He was found to have HCV infection. 
Therefore, his abnormal ALTs were considered to have 
been from HCV infection. In addition, he did never drink 
and had normal BMI that excluded other cause of ab-
normal liver enzymes.

Studies have shown a 5 to 100-fold increase in the 
risk of developing HCC in patients with chronic HBV 
infection [14,15]. The World Health Organization esti-
mates that more than 500 million people worldwide are 
chronically coinfected with HBV and HCV. Study results 
vary on the development of HCC in patients with HBV/
HCV coinfection. Three meta-analyses from 1998, 2005 
and 2011 demonstrate an additive effect on the risk of 
HCC [16].

Increased use of oral antiviral agents for hepatitis 
C has allowed for a better understanding of the inter-
action between the two viruses. In vitro studies dating 
back to the 1990s demonstrated that the HCV “core” 
protein strongly inhibits HBV replication [16,17]. This 
causes a 2-4-fold reduction of HBV mRNA and HBV anti-
gen expression in the presence of HCV structure genes, 
as well as a 20-fold suppression of HBV particle secre-
tion. More recent studies show that the two viruses can 
replicate in the same hepatocyte without interference, 
but one often exerts a more dominant effect (which vi-
rus has a large degree of variation and can be influenced 
by ethnic factors) [16]. It has been proposed that repli-
cation can coexist, but serum HBsAg titers and HBV DNA 
levels are markedly reduced in patients with coinfection 
[17] making it more difficult to identify the true burden 
of a suppressed virus.

In recent years, with more frequent use of oral di-
rect acting antivirals (DAAs) for HCV treatment, multiple 
cases have emerged with reactivation of HBV in coin-
fected patients who had a rapid reduction in HCV viral 
load, particularly in those who are additionally immu-
nocompromised [18,19]. The burden of this reactivation 
led the FDA and AASLD/IDSA to recommend screening 
all HCV infected patients that are planned to initiate 
DAAs for current or prior HBV infection before initiating 
treatment with a DAA. In those with a positive screen, 
(positive HBsAg, anti-HBc or anti-HBs) HBV DNA mea-
surement should also be pursued before HCV treatment 
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mor ablation has been observed in the past by multiple 
institutions in Asian countries and in our institution [13]. 
These reports were recently summarized by Yuan, et al. 
in his meta-analysis [22]. The best results were seen in 
our institution where a statistically significant difference 
in survival of 16 versus 80 months, respectively, was 
documented for patients who did not or did receive an-
tiviral therapy [13]. Whether the risk of relapse is more 
prevalent in previously co-infected patients who were 
treated for HCV is not clearly documented, but is an 
area for further study, and would allow more selectivi-
ty in deciding which patients will benefit from anti-HBV 
treatment.

Conclusion

HBV and HCV clearly increase the risk of HCC, howev-
er recent paradigms in treatment have made monitor-
ing for HBV reactivation and the associated risk of HCC a 
critical issue. As in the case above, patients with HBV and 
HCV co-infection who are subsequently treated for HCV 
are at increased risk for HBV reactivation and potential 
HCC development. These patients should be monitored 
closely for HBV reactivation, hopefully including special 
laboratory assays that can detect HBV DNA with higher 
levels of specificity.

References
1.	 Ye B, Shen J, Xu Y (1994) Etiologic study on the relation-

ship between HBV, HCV and HCC. Zhonghua Liu Xing 
Bing Xue Za Zhi 15: 131-134.

2.	 Benvegnu L, Fattovich G, Noventa F, Tremolada F, Chemello 
L, et al. (1994) Concurrent hepatitis B and C virus infection 
and risk of hepatocellular carcinoma in cirrhosis. A prospec-
tive study. Cancer 74: 2442-2448. 

3.	 Kirk GD, Lesi OA, Mendy M, Akano AO, Sam O, et al. 
(2004) The Gambia Liver Cancer Study: Infection with hep-
atitis B and C and the risk of hepatocellular carcinoma in 
West Africa. Hepatology 39: 211-219.

4.	 Sagnelli E, Coppola N, Scolastico C, Filippini P, Santan-
tonio T, et al. (2000) Virologic and clinical expressions of 
reciprocal inhibitory effect of hepatitis B, C, and delta virus-
es in patients with chronic hepatitis. Hepatology 32: 1106-
1110.

5.	 Pontisso P, Gerotto M, Benvegnu L, Chemello L, Alberti A 
(1998) Coinfection by hepatitis B virus and hepatitis C virus. 
Antivir Ther 3: 137-142.

6.	 Jardi R, Rodriguez F, Buti M, Costa X, Cotrina M, et al. 
(2001) Role of hepatitis B, C, and D viruses in dual andtriple 
infection: influence of viral genotypes and hepatitis B pre-
coreand basal core promoter mutations on viral replicative 
interference. Hepatology 34: 404-410.

https://doi.org/10.23937/2469-584X/1510056
https://www.ncbi.nlm.nih.gov/pubmed/8396658
https://www.ncbi.nlm.nih.gov/pubmed/8396658
https://www.ncbi.nlm.nih.gov/pubmed/8396658
https://www.ncbi.nlm.nih.gov/pubmed/8396658
https://www.ncbi.nlm.nih.gov/pubmed/12445429
https://www.ncbi.nlm.nih.gov/pubmed/12445429
https://www.ncbi.nlm.nih.gov/pubmed/12445429
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1773568/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1773568/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1773568/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1773568/
https://www.ncbi.nlm.nih.gov/pubmed/15178498
https://www.ncbi.nlm.nih.gov/pubmed/15178498
https://www.ncbi.nlm.nih.gov/pubmed/15178498
https://www.ncbi.nlm.nih.gov/pubmed/15178498
https://www.omicsonline.org/open-access/development-of-hepatocellular-carcinoma-in-patients-with-chronic-hepatitis-b-2327-5073.1000127.php?aid=16682
https://www.omicsonline.org/open-access/development-of-hepatocellular-carcinoma-in-patients-with-chronic-hepatitis-b-2327-5073.1000127.php?aid=16682
https://www.omicsonline.org/open-access/development-of-hepatocellular-carcinoma-in-patients-with-chronic-hepatitis-b-2327-5073.1000127.php?aid=16682
https://www.omicsonline.org/open-access/development-of-hepatocellular-carcinoma-in-patients-with-chronic-hepatitis-b-2327-5073.1000127.php?aid=16682
https://www.ncbi.nlm.nih.gov/pubmed/10960459
https://www.ncbi.nlm.nih.gov/pubmed/10960459
https://www.ncbi.nlm.nih.gov/pubmed/10960459
https://www.ncbi.nlm.nih.gov/pubmed/10960459
https://www.ncbi.nlm.nih.gov/pubmed/24519810
https://www.ncbi.nlm.nih.gov/pubmed/24519810
https://www.ncbi.nlm.nih.gov/pubmed/24519810
https://www.ncbi.nlm.nih.gov/pubmed/24519810
https://www.ncbi.nlm.nih.gov/pubmed/24519810
https://www.ncbi.nlm.nih.gov/pubmed/2834034
https://www.ncbi.nlm.nih.gov/pubmed/2834034
https://www.ncbi.nlm.nih.gov/pubmed/22537432
https://www.ncbi.nlm.nih.gov/pubmed/22537432
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1415845/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1415845/
https://www.ncbi.nlm.nih.gov/pubmed/28240789
https://www.ncbi.nlm.nih.gov/pubmed/28240789
https://www.ncbi.nlm.nih.gov/pubmed/28240789
https://www.ncbi.nlm.nih.gov/pubmed/29038644
https://www.ncbi.nlm.nih.gov/pubmed/29038644
https://www.ncbi.nlm.nih.gov/pubmed/29038644
https://www.ncbi.nlm.nih.gov/pubmed/28195337
https://www.ncbi.nlm.nih.gov/pubmed/28195337
https://www.ncbi.nlm.nih.gov/pubmed/28195337
https://www.ncbi.nlm.nih.gov/pubmed/28195337
https://www.ncbi.nlm.nih.gov/pubmed/28632923
https://www.ncbi.nlm.nih.gov/pubmed/28632923
https://www.ncbi.nlm.nih.gov/pubmed/28632923
https://www.ncbi.nlm.nih.gov/pubmed/28632923
https://www.hindawi.com/journals/cjgh/2016/5234969/
https://www.hindawi.com/journals/cjgh/2016/5234969/
https://www.hindawi.com/journals/cjgh/2016/5234969/
https://www.hindawi.com/journals/cjgh/2016/5234969/
https://www.ncbi.nlm.nih.gov/pubmed/7834685
https://www.ncbi.nlm.nih.gov/pubmed/7834685
https://www.ncbi.nlm.nih.gov/pubmed/7834685
https://www.ncbi.nlm.nih.gov/pubmed/7922998
https://www.ncbi.nlm.nih.gov/pubmed/7922998
https://www.ncbi.nlm.nih.gov/pubmed/7922998
https://www.ncbi.nlm.nih.gov/pubmed/7922998
https://www.ncbi.nlm.nih.gov/pubmed/14752840
https://www.ncbi.nlm.nih.gov/pubmed/14752840
https://www.ncbi.nlm.nih.gov/pubmed/14752840
https://www.ncbi.nlm.nih.gov/pubmed/14752840
https://www.ncbi.nlm.nih.gov/pubmed/11050062
https://www.ncbi.nlm.nih.gov/pubmed/11050062
https://www.ncbi.nlm.nih.gov/pubmed/11050062
https://www.ncbi.nlm.nih.gov/pubmed/11050062
https://www.ncbi.nlm.nih.gov/pubmed/11050062
https://www.ncbi.nlm.nih.gov/pubmed/11481626
https://www.ncbi.nlm.nih.gov/pubmed/11481626
https://www.ncbi.nlm.nih.gov/pubmed/11481626
https://www.ncbi.nlm.nih.gov/pubmed/11481626
https://www.ncbi.nlm.nih.gov/pubmed/11481626

	Title
	Corresponding author
	Introduction
	Case Presentation 
	Discussion
	Conclusion
	Table 1
	References

