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Abstract
In endemic areas for viral hepatitis; co-infection with hepatitis B virus (HBV) and hepatitis C virus (HCV) mostly
defined as co-positivity for HBs Ag and anti HCV antibodies is a quite known phenomenon. As a matter of fact; a liver
cursed by dual HBV/HCV chronic infection represents a theatre for faster progression to cirrhosis and heightened
cumulative HCC risk compared to mono infection status. Recently introduced interferon-free anti HCV treatments
have earned extended attention. They have spacious tolerance and achieved viral suppression in more than 90% of
cases. However, post-marketing safety concerns have emerged in parallel to the reports of direct-acting antiviral drugs
(DAAs) relevant HBV reactivation.e years with predominance for male gender in middle age population and ranking
third in place of the lipid etiology.
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Introduction
As HBV and HCV are mutual in their routes of transmission; coinfection, as well as superinfection, is frequent particularly in regions
of viral hepatitis’ endemicity and in populations prone to parenterally
routed infections as intravenous drug addicts [1].
The prevalence of HCV/HBV co-infection has diverse geographical
distributions and about 4 to 5 million people infected with HCV
infection are having HBV coinfection [1]. A recent report from Egypt as
an example of viral hepatitis endemic region; a prevalence of hepatitis B
serological markers was 0.7% in a cohort of patients with chronic HCV
infection [2]. In Turkey, co-infection has an intermediate prevalence
of 2.6% [3]. An earlier report from India showed a prevalence of 26%
for co HBV/HCV chronic liver disease [4]. In the USA, overt HBV coinfection had been found in 1.4% of HCV positive patients [5].
Indeed, testing for HBsAg alone underestimates the prevalence of
this co-infection as a subset of HCV monoinfected patients have occult
HBV infection with negative HBsAg and detectable HBV DNA[6].
Therefore, the true global estimates of this duplicate infection are still
vague. Large-scale population-based studies are warranted to exactly
define the true prevalence of co-infected patients.
HCV/HBV-related liver disease is a serious condition that
unmistakably burdens the medical community and socioeconomic
status. Most studies had documented the faster progression of
chronic hepatitis to cirrhosis and severe disease in HCV/HBV coinfected patients in comparison to either the monoinfected alone [7].
Additionally, dual infection carries a profound risk for developing
hepatocellular carcinoma with 10 years- a cumulative risk of 45%
compared to 16% in HBV and 28% in HCV-monoinfected patients.
Both viruses could have synergistic impact on the carcinogenic process
[8].

Co-infection, superinfection and viral interplay
Co-infection presenting as acute hepatitis had been described in
few studies including a small number of patients [9]. The acute coinfection cases could culminate into the persistence of both viruses
or in the most the burnout of HBV infection and the progression to
HCV chronic liver disease [10]. Severe and fulminant hepatitis with
the subsequent spontaneous clearance of both viruses had also been
documented [11].
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Super infection by HCV is quite common than by HBV in those
having a chronic infection by either virus [12]. Serious complications
as fulminant course and acute decompensation of cirrhosis are more
evident in patients exposed to super infection compared to chronic
monoinfected patients [13].
In an extended follow-up Italian study on the outcome of hepatitis
C after HBV super infection; clearance of HBsAg had occurred at
a higher rate than HCV clearance [14]. Also, HCV super infection
in the setting of chronic hepatitis B had been reported to end by
HBeAg seroconversion and in some by clearance of HBsAg along with
persistent chronic hepatitis C [15]. Notably, dually infected patients had
acquired both viruses as coinfection rather than superinfection on top
of chronic infection [16].
Clinical studies mentioned divergent viral interaction in HBV/
HCV coinfected patients, but in the most, it culminates into HCV
dominance and suppression of HBV replication [17].
Stereotyping of the viremic pattern in the coinfected status is
a prerequisite for proper management of dually infected patients.
Raimondo et al. had described four viremic patterns; the no viral
dominance as both viruses are below the predefined cut-off (HCV: 15
IU/mL and HBV 2000 IU/ml), the HBV, and both viruses dominance
patterns, and in the majority; the HCV dominance pattern [18].
Nevertheless, dynamic fluctuations in HBV and HCV viremia in onethird of cases had been notified [19].
Yet, the long-term observation of HCV predominance has not
been entirely justified. In vitro studies revealed that in HCV chronic
infection in chimpanzees, the HBV replication capacity was found
to be limited [20]. Also, in HBV chronically infected chimpanzees;
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HCV super infection had reduced HBV gene expression [21]. HCV
infection strongly enhances expression of type 1 interferon stimulated
genes. While HCV can maintain its chronicity in face of endogenous
interferons, HBV replication undergoes significant attenuation [22].
Other clinical studies had shown a predominant effect of HBV.
A recent research conducted on 1049 IVDUs, found HBV/HCV co
infection in 42 patients whereas single HCV infection was found in
340 and single HBV infection in 136 patients. This research showed
the dominance of HBV viremia in the coinfection status and the
authors concluded that HCV is acquired at a later age when most of the
hepatocytes are already loaded with perinatal transmitted HBV, leaving
a small number of uninfected cells for HCV [16].
To date, no comprehensive data about the interplay between HBV
and HCV in co-infected individuals. Of importance, in a model cell
line system; Huh-7 cell lines harbouring HBV and HCV, replication of
one virus didn’t impact replication and gene expression of the other
one [23]. This finding argued against the long-lived theory of viral
interference and suggested that suppression of one or both viruses
might be indirectly related to host factors.

The story of HBV reactivation
HBV reactivation is a flare of hepatitis initiated by viral
breakthrough, reflected as biochemical relapse in a previously HBVresolved infection or chronic carrier status [24].
Clinical outlines of HBV reactivation include spontaneous and
drug-induced settings. Spontaneous HBV reactivation is the commonest
and occupies an influential part of the natural history of chronic HBV
monoinfected. About 20 to 30% of inactive HBV carriers can develop
asymptomatic or acute hepatitis-like spontaneous reactivation.
Recurrent and sustained spontaneous reactivations eventually end with
advanced disease [25].
The potential risk of HBV reactivation had been long described
on onchohaematological and transplant patients receiving cytotoxic
and immunosuppressive agents [26]. The list of drugs which are
incriminated in HBV reactivation in silent carriers is constantly
expanding. They include chemotherapeutic agents and glucocorticoids,
as well as biologic agents (e.g., anti-CD 20 agents, anti-TNF agents), and
new classes of drugs, such as tyrosine kinase inhibitors and mechanistic
target of rapamycin (mTOR)-inhibitors [26,27].
The resurgence of HBV infection had been also acknowledged in
reference to HCV cure induced by interferon-based regimen in those
having markers of HCV/HBV co-infection [28].
Potthoff et al. reported HBV reactivation at a rate of 37-46%
during 48 weeks after interferon induced HCV eradication in HCV/
HBV co-infected patients [28]. Lui et al. had reported similar results
in their 4-year follow-up study as they noted significantly higher
HBV reactivation rates in interferon treated patients who achieved
sustained virological response (SVR) compared to those who did not
[29]. Of note, severe or fulminant reactivations were uncommon and
intriguingly HBsAg clearance was noted at an annual rate of 5% in
coinfected patients treated with interferon [30]. In fact, the reported
HBsAg seroclearance rates induced by interferon alpha were much
higher than the nucleos(t)ides [31].
The advent of all oral directly acting antiviral drugs has been
colossally improved the best of care of chronic hepatitis C patients with
virological response rates more than 90% [32]. Registration studies of
these IFN free regimens had excluded HBV/HCV co infected patients;
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viral interference had been assumed to impact the efficacy of the new
drugs and might interfere with the evaluation process [33].
However, soon after the global celebration of their spectacular
results; case reports and short case series of HBV reactivation in
reference to prompt HCV elimination by these new antivirals have come
to the fore [34-39]. Ende et al. reported the first case of DAAs related
HBV reactivation. The case was HCV genotype1 only HBc IgG positive,
she received sofosbuvir, simeprevir plus ribavirin and presented
near the end of 12 weeks course by fulminant hepatitis, exceedingly
high HBV DNA levels and negative HCV RNA. She required urgent
transplantation beside treatment with tenofovir [34].
Shortly after, Takayama et al. published the second report of HBV
reactivation in a 69-year-old gentleman who was viremic for both HCV
and HBV but received asunaprevir and daclatasvir. The HBV-related
viremia was heightened during treatment with a progressive rise in liver
enzymes. Asunaprevir and daclatasvir were stopped with the initiation
of entecavir followed by improved liver enzymes and reduced HBV
DNA levels [35]. Concomitantly, was the report released by Collins
and his colleagues; they exemplified two cases of HBV reactivation on
a background of cirrhosis. HBV DNA was less than 2000 IU/ml in the
first case with only HBc IgG positive in the second case [36].
The report of De Monte et al. was the premiere of HBV prompt
reactivation during sofosbuvir and ledipasvir therapy for a patient
with resolved HBV and HIV/HCV genotype 4 chronic liver diseases
[37]. Recently, Hayashi et al. had published a different report of HBV
reactivation 5 months after the end of DAAs. The patient was 83-yearold lady with baseline negative HBs Ag and received daclatasvir and
asunaprevir [38].
A large Chinese observational study had examined hepatitis
occurrence in an HBV-endemic area among 327 chronic HCV patients
treated with different DAAs regimens. They had specified three cases
of HBV reactivation among the ten patients who developed hepatitis.
Baseline positive HB s antigen was substantiated to be a powerful risk
factor predicting HBV reactivation [39].
The FDA Adverse Event Reporting System (FAERS) had identified
24 cases of HBV reactivation in coinfected patients in reference to
DAAs therapy during 31 months from 2013 to 2016; either published
or FDA reported. Diverse clinical presentations, with no specified
genotype or DAAs regimen, positive as well as negative status for HBs
Ag and HBV DNA and early reactivation even during treatment were
the mutual criteria [40].
Doubts have been transferred into facts as in October 2016; the
FDA added black box warning to labels of the six approved DAAs
considering HBV reactivation as an adverse event following DAAs
therapies in HCV/HBV co-infected patients [41]. Then after, the
FDA recommends testing all people for evidence of current or prior
HBV before beginning HCV treatment and monitoring patients for
reactivation both during treatment with DAAs and afterwards.
Likely, were the recommendations of the American association for
the study of liver diseases (AASLD) and infectious diseases society of
America (IDSA) for those having active HBV infection should start
anti-HBV therapy before or at the same time with DAAs [41,42].
Basically, the recommended HBV screening before commencing DAAs
therapy should not be limited to HBsAg, but extended to HBs Antibody
along with HBc IgG [42].
In fact, liver societies believe that HBV re-expression is the payoff
the HCV’ cure and not at all DAAs related toxicity. The dominance
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of HCV in co HBV/HCV status would probably be mediated by host
immune responses that keep HBV gene expression and replication under
control leaving the upper hand for the HCV [43]. In a consequence,
DAAs induced HCV elimination might disturb such immune control
and permit for the resurgence of HBV expression. Another explanation
might involve the decline in the circulating interferon gamma-induced
protein 10 (IP-10) levels following DAAs therapy. These proteins,
responsible for enhanced expression of the intrahepatic interferon
stimulated genes, were found to be existing in higher levels in coinfected
cases with HCV predominance, hypothetically permitting reactivation
of HBV [44]. The prospect that HCV cleared hepatocytes might give
additional space for HBV replication in coinfected liver could be faced
by strong interrogations. In chronic HCV infection; not all hepatocytes
are infected and the infection tend to occur in clusters with only 21% to
45% HCV RNA hepatocytes [45]. In a similar fashion, the percentage
of HBV infected hepatocytes has an estimate of 21 to 27% [45]. Hence,
the huge number of the hepatocytes can be a spacious seat for both
HCV and HBV.

Conclusion
In conclusion, the rates of HBV reactivation in relevance to DAAs
and the actual underlying pathogenic mechanisms have not yet been
defined. Therefore, a collaborative orientation and work up should be
exerted by the authorities, physicians as well as patients in this prospect.
In accordance with the FDA and latest international guidelines for
those having no HBV viremia but a positive HBsAg and or HB c IgG
antibodies; frequent monitoring during and after DAAs treatment is
essential. Patient’s awareness of any clinical heterogeneity during the
course of DAAs therapy must be promptly assessed.
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