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Abstract

Background: chronic HCV patients treated with direct-acting antivirals carry the risk of hepatitis B virus (HBV)
reactivation in co-infected patients.

The aim was to estimate the risk of HBV reactivation in patients with negative HBVDNA for either HBsAg, anti-
HBc or both, treated with direct-acting antivirals for chronic HCV infection.

Methods: 401 (3.8%) out of 10570 chronic hepatitis C patients were coinfected with HBV. In total 229 patients
with negative HBV DNA were included in the study. Of them 85 patients (27.3%) were positive for both HBsAg
and anti-HBc and 144 patients (45.7%) were positive for anti-HBc. All included patients received sofosbuvir
(400mg)/ledipasvir (90mg) single oral dose for 12 weeks according to guidelines. HBsAg and HBV-DNA were
monthly monitored for all patients in both groups throughout the study, until SVR12, then every three months till
48 weeks after end of treatment.

Results: Overall response was 96.5% with no significant difference in the 2 groups (p=0.982). In the HBsAg and
anti-HBc group, two out of 85 patients (2.4%) showed HBV DNA >1log10 at 2nd and 3rd months post-SVR12,
while only one patient out of 144 (0.7%) in the anti-HBc group seroreverted to HBsAg and HBV DNA >1log10 at
the 3rd month after the end of treatment. In all 3 patients ALT showed rerise > 2 folds above the ULN. Fatigue was
the only significant symptom by the reactivated patients. Conclusion: In HBV DNA-negative patients under DAAs
the risk of reactivation is very low, however, long-term screening with HBsAg and ALT remains essential.
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Introduction

Chronic liver disease secondary to dual hepatitis B and C coinfection is more
severe and run an aggressive rapid course towards liver cirrhosis and
hepatocellular carcinoma than each virus alone [1-3]. The principal role in
the dual infection is played by the host immune response, causing
predominance of either one of them [3]. In coinfection, HCV dominate due
to the induction of interferons types | and Il inhibiting HBV replication
through inhibiting NS2 and NS5A core proteins [4]. Reactivation of

suppressed HBV was faced in the HCV interferon-based treatment being
based on the hepatitis C viral replication suppression with consequently
reducing inflammation and fibrosis [5, 6]. The introduction of the direct-
acting antivirals (DAAs) have largely suppressed HCV infection with
excellent cure rate [7]. The reactivation of HBV in the era of DAAS are
associated with considerable clinical attention [(8]. DAAs result in HBV
replication and protein expression in coinfected patients [9]. The timing of
reactivation might be early during the DAAs treatment [10]. Reactivation
may be detected in the form of rise HBV DNA 1 to 2 log IU/mL or
seroconversion of hepatitis B surface antigen (HBsAg) in negative patients



I. Clinical Journal of Clinical Infectious Diseases

with positive hepatitis B core antibody (anti-HBc) may also occur [11].
Another clinical consideration is the presence of anti-HBc with HCV which
may also be associated with progressive liver disease [12]. The launch of
HCV eradication campaign in Egypt was associated with DAAs treatment of
over million and half of chronic HCV infected individuals. the risk of
reactivation in genotype-4 chronic HCV infected patients under DAAs
treatment, either coinfected or have anti-HBc, was not until now evaluated
[13]. Therefore, the aim of this prospective study was designed to estimate
the risk of hepatitis B reactivation in patients with HBV DNA negative and
positive for either HBsAg, anti-HBc or both treated with direct-acting
antivirals for chronic HCV infection.

Patients and Methods
Study plan:

This is a multicentre, prospective, study, where patients were recruited from
multiple medical centres: Minia University hospitals, Beni-Suef University
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hospitals, Ain-Shams University hospitals, Egyptian Military Academy, and
private medical centres. The study started simultaneously at the Virology
unites of the diverse centres between January 2016 and January 2019. The
study was performed in consistence with the Helsinki Declaration, with
endorsement from the local Ethical Committee of each centre. A written
informed consent was taken from all patients.

Study cohort:

A total of 10570 chronic hepatitis C patients from the Attendees of the
Virology unites were screened for HBV coinfection by HBsAg and anti-
HBc, then HBVDNA was done for positive patients for one or both markers.
Two hundred and twenty-nine patients were HBV DNA negative, of them
85 patients (27.3%) were positive for both HBsAg and anti-HBc and 144
patients (45.7%) were positive anti-HBc and negative for both HBsAg. All
included patients received one tablets containing 400 mg Sofosbuvir and 90
mg of ledipasvir once daily for 12 weeks. Patients enrolment described in
(figure 1).

Chraonic HCV patients from the
multiple hepatology clinics
{N=10570)

Chronic HCV & HBV coinfected patients after screen for HBsAg, HBcAb and
HBV-DNA (N=401)

child ¢ liver cirrhosis (N=42)
hepatic focal lesions (N=23)

Positive for HBV-DNA + HBsAg * > renal impairment{N=13)
_ HIV +ve (N=1)
+HBcAD [N_EE] Refused to sign the informed consent (M=7)
-~
Excluded from analysis and all
received Rx for both HCV & HBV
Y

Total included (N=229)

Group 1

Positive for both HBsAg and
HBcAb but with negative HBV
DNA [N=85)

Group 2

Positive HBcAB and negative
for both HBsAg and HBV-
DNA [N=144)

}

Abbreviations: HBV; hepatitis B virus, HBsAg; hepatitis B virus surface antigen, anti-HBc; hepatitis B virus core antibody, HCV; hepatitis C virus,

HCC,; hepatocellular carcinoma, HIV; human immunocompromised virus

Figure 1: flow diagram describing patients’ recruitment.
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Virologic evaluation:

All patients were positive for HCV antibodies by the third generation enzyme
linked immunosorbent assay (Orth. HCV 3.0 Orth., Raritan, NJ, USA) with
infection confirmed by polymerase chain reaction and was quantitated in all
patients using the amplicor HCV monitor assay (Roche, Diagnostic Systems,
Branchburg, NJ, USA) The measurements were performed before starting
the treatment, week 12 (EOT), and 12 weeks after end of treatment (SVR12).
ALL patients were initially screened for HBsAg, and antibody against
hepatitis B core antigen (anti-HBc) immunoglobulin G (IgG). If HBsAg
and/or anti-HBc 1gG were positive quantitative measurement of the viral
load (VL) (quantitative HBV-DNA) and hepatitis B envelope antigen
(HBeAgQ), and antibody to the envelope antigen (anti-HBe) were performed.
DNA was extracted from the serum by QIAGEN viral DNA extraction kit
(Qiagen GmbH, Hilden, Germany) using 200 ml of the patient serum
following the manufacturer’s instructions.

Genotyping:

HCYV genotyping was performed by direct sequencing of the 5° untranslated
region (5°’UTR) using a RT-PCR-based assay (AmpliSens HCV-genotype-
FRT PCR kit) for the HCV antibodies positive before treatment start. HBV
genotyping was performed by Commercial direct sequencing assay kit
(TRUGENE HBYV Genotyping Kit; Siemens Medical Solutions Diagnostics,
NY, USA). NS5A and NS5B resistance associated substitution (RAS) were
evaluated using deep sequencing at least 15% cut off. Virological HBV
reactivation was defined as de novo appearance of HBV DNA > 1-2 logoin
HBV DNA negative patients or seroreversion of HBsAg to positive in
HBsAg-negative patients [11].

Assessment of liver fibrosis:

Staging of liver fibrosis was performed by transient Elastography (TE)
(Fibroscan®, Echosens, France) Staging of liver fibrosis was evaluated into
(kPa) according to the Metavir scoring system for chronic HCV [14].
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Routine laboratory evaluation:

All cases in the studied groups (N=229) were followed thoroughly by liver
function tests (alanine aminotransferase (ALT), aspartate aminotransferase
(AST), albumin, and bilirubin, international normalized ratio (INR),
complete blood picture, were measured at baseline, weeks 4, 8, and 12 (End
of treatment), and 12 weeks after end of treatment (SVR12), HBsAg, HBV
DNA were monitored every 3 month until 48 weeks after the end of
treatment.

Statistical analysis:

Categorical variables were summarized by number and percentages.
Continuous variables were summarized by means and standard deviations or
median and ranges. Mean percent of response of all patients was expressed
as proportions and percentages (with upper and lower 95% confidence
limits). Mean percent of HBV DNA reactivation was expressed as
proportions and percentages. The Mann-Whitney test was used for
comparisons between two independent variables. Any p-value lower than
0.05 was considered significant.

Results:
Qualities of the study accomplice:

In total, 229 chronic HCV patients with HBV DNA negative where included
in this study, a group with HBsAg and anti-HBc positive (N=85) and a group
with anti-HBc positive and negative HBsAg (N= 144). The prevalence of
HCV / HBV coinfected patients was (401/10570) (3.8%). The main of mode
of HCV / HBV transmission was the positive family history 64/ 229 patients
(27.9%) with at least one member in the family infected, then dental
procedures were reported in 51 /229 patients (22.3%), while no aetiology
was reported in 70/229 patients (30.6%). Patient’s characteristics are listed
in (table 1).

Units HBsAg positivet HBsAg negativet
Normal range N=85 N=144
Age Mean + SD (years) 50+7.4 48+8.7
Male gender N/% 57 (67) 92 (64)
Mode of transmission N/%
Family history of HCV 27 (32%) 37 (25.7%)
Dental operations 20 (23.6%) 31 (21.5%)
Surgical operations 8 (9%) 19 (13.2%)
Blood transfusion 5 (6%) 9 (6.3%)
Intravenous drug use 2 (2.4%) 1 (0.7%)
Unknown 23 (27%) 47 (32.6%)
Prior treatment N/%
Naive 85 (100%) 99 (69%)
IFNRIB - 7 (5%)
SOFRIB - 10 (7%)
SOFDCV - 13 (9%)
SOFDCVRIB - 8 (5%)
SOFSIM - 7 (5%)
Laboratory parameters
Hemoglobin g/dL 15.4+1.3 13.7+0.56
TLC 2.0-7.0 x103/uL 5.3+0.57 4.9+0.7
Platelet count (150-450 x10%/uL) 142.6+24 160+86
INR 1.10£1.0 0.99+0.84
AST (<30 IU/L) 83127 82425
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ALT (<31 I1U/L) 99+33 106433
Bilirubin (1.2 mg/dL) 0.83+0.09 0.84+0.09
Albumin (3.5-5 g/dL) 3.80.4 4.2+0.4
Creatinine (0.6-1.2 mg/dL) 0.84+0.11 0.85+0.11
HCVRNA logio (Iu/mL) 6.0+£2.4 5.6+2.6
AFP <11 ng/mL 7.1£9.0 5.9+5.9
Transient elastography*
Absolute kPa 12+4.4 12.9+4.7
<F2 4 (5%) 14 (10%)
F2 7.1-9.9 kPa 21 (25%) 36 (25%)
F3 10-12.9 kPa 35 (41%) 81 (56%)
F4 > 13 kPa 25 (29%) 13 (9%)

Page 4 of 8

Abbreviations: HBsAg; hepatitis B virus surface antigen, anti-HBc; hepatitis B virus core antibody, IFNRIB; interferon / ribavirin, SOFRIB; sofosbuvir
[ribavirin, SOFDCV, sofosbuvir / daclatasvir; SOFDCV/RIB, sofosbuvir /daclastavir / ribavirin; SOF/SIM, sofosbuvir/ simiprevir TLC; total leucocytic
count, AST; aspartate aminotransferase, ALT; alanine aminotransferase, INR; international normalization ratio, g/dL, F; fibrosis stage, pL; microliter,
IU; international unit, mg/dL; milligram/deciliter; ng/dL, nanogram/deciliter, N; number. *Liver fibrosis staging was diagnosed according the Metavir
scoring system for transient elastography measurement of HCV. ¥Both groups were anti-HBc and HBVDNA negative.

Table 1: Baseline characteristics of the study groups

Effectiveness of HCV treatment in the studied groups:

The overall SVR12 rate was 221/229 (96.5%) with (95% CI1 93.9% — 98.7%).
In the SVR12 in the HBsAg and anti-HBc positive group was 82/85 (96.5%)
with (95% CI 92.3% - 100%), and 139/144 (96.5%) with (95% CI 93.3%-
99.3%) in the HBsAg negative and anti-HBc positive group.

Relapsers to HCV treatment:

In the HBsAg and anti-HBc positive group, 3 patients relapsed to the
sofosbuvir/ledipasvir combination regimen with a mean age (50+9.5 years),
ALT (69417 IU/L) and AST (71+12 IU/L) rerise after SVR12. Platelet count
was (1424329 x10%/mm) and AFP was (8.3+3.8 ng/mL) and TE was
12.8+3.3 kPa with 2 patients were F3 and one patient F4. All patients did not
show any HBV DNA rise. In the HBsSAg negative and anti-HBc positive
group, 5 patients relapsed to the sofosbuvir/ledipasvir combination regimen
with a mean age (48+8.8 years), ALT (107+33 IU/L) and AST (82425 IU/L).
Platelet count was (15986 x10% /mm), AFP was (8+4 ng/mL) and TE was
13.1+4.3 kPa with one patient F2 and 3 patients F3 and one patient F4. All
patients were tested for RAS and were scheduled for retreatment
accordingly.

HBV reactivation:
In the HBsAg and anti-HBc positive group, two out of 85 patients (2.4%)
reactivated for HBV with HBV DNA became positive > 1logio (113000,

230000 1U/mL, respectively) 2 and 3 months after SVR12 respectively. Both
patients were males, 69 and 71 years and had liver cirrhosis. Both
experienced rerise of liver enzymes upon the 2" and 3™ month after SVR12
> 2 folds ULN (ALT 45/30 IU/L and 47/30 IU/ L and AST 55/31 IU/L and
66/31 1U/ L). Also, serum albumin level declined (3.2 and 3.3 gm/dl), and
serum alpha-fetoprotein showed rise (65/11 and 52/11 ng/ml) than before
SVR12. The serum total bilirubin and INR were in the normal range. Both
patients started Entecavir 1 mg. Both patients were compliant and responders
to the HCV treatment regimens and experienced no side effects during
treatment except fatigue in the weeks HBV DNA reappeared. In the HBsAg
negative and anti-HBc positive group, only one patient out of 144 (0.7%)
patient seroreverted to HBsAg positive with HBV DNA became positive >
1logio (123000 IU/mL). The patient was male (65 years) and had liver
cirrhosis. He experienced rerise of liver enzymes 3 months after the end of
HCV treatment > 2 folds ULN (ALT 67/30 IU/L and AST 88/31 IU/L).
Serum alpha-fetoprotein level raised (56/11ng/mL). Serum albumin,
bilirubin and INR remained within the normal ranges as prior to the
activation. The patient was compliant and responder to the HCV treatment
and experienced no side effects during or after the treatment. He received
Entecavir 1 mg. (table 2 and figure 2). All patients were HBeAg negative.

Units HBsAg positive HBsAg negative

Normal range N=85 N=144
Number of patients n/% 2 (2.4%) 1 (0.7%)
Age Mean+ SD (years) 69.5 65
AST (<30 1U/L) 60.5 88
ALT (<31 1U/L) 46 67
AFP (<11 ng/ml) 58.5 56
HBV DNA (lU/mL) 171.500 123.000
Transient elastography > 13 kPa Fa F4

Abbreviations: HBsAg; hepatitis B virus surface antigen, anti-HBc; hepatitis B virus core antibody, AST; aspartate aminotransferase, ALT; alanine
aminotransferase, AFP; alpha-fetoprotein, IU; international unit, ng/dL; nanogram/deciliter, N; number. Both groups were anti-HBc and HBVDNA

negative.

Table 2: Characteristics of HBV reactivated patients in the study groups
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No liver cirrhosis Liver cirrhosis
N=191 N=38

Age mean £ SD (years) 48+8 54+7
Child score - 5.54£0.5
Platelet count x mm3/uL 16274 111+99
AFP ng/mL 4.8+3.6 15.4+12.8
FIB-4 2.36+0.69 4,99+0.94
TE kPa 11.8+4.4 16.5+£3.5
Prior treatment

Naive 150 (79) 34 (90)

IFNRIB 7 (4) -

SOFRIB 10 (5) -

SOFDCV 13(7) -

SOFDCVRIB 8 (4) -

SOFSIM 3() 4 (10)
Fibrosis stage

<F2 18 (9) -

F2 57 (30) -

F3 116 (61) -
HBsAg+ve /HBsAg-ve 60 (31) /131 (69) 25 (66) /13 (34)
HBYV reactivation 0 3
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Abbreviations: HBV; hepatitis B virus, HBsAg; hepatitis B virus surface antigen, TE; transient elastography, kPa; kilopascal, IFNRIB; interferon /
ribavirin, SOFRIB; sofosbuvir /ribavirin, SOFDCV, sofosbuvir / daclatasvir; SOFDCV/RIB, sofosbuvir /daclastavir / ribavirin; SOF/SIM, sofosbuvir/

simiprevir, pL; microliter, F; fibrosis, AFP; alfa-fetoprotein.

Table 3: Baseline characteristics and HBV reactivation in the cirrhotic versus the non-cirrhotic patients
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Figure 2: The prevalence of reactivation of Hepatitis B in the studied groups.

Discussion:

The national program launched in Egypt to eradicate HCV by 2020 with the
use of DAAs allowed the screening for the HCV/HBV coinfection (15). In
this large This study estimated the prevalence of HCV/HBYV coinfection
401/10750 (3.8%). This study also estimated the risk of reactivation in
chronic HCV patients treated with DAAs 3/229 (1.3%) in HBV DNA
negative patients. The major consequence of HBV/HCV coinfection lies in
rapid and aggressive progression of chronic liver disease and development
of liver cirrhosis and hepatocellular carcinoma. Therefore, the importance of

their identification and treatment rapidly plays an important role in order to
avoid further progression of liver disease (16-18). This study also showed
that follow up of cured HCV patients identified the reactivated HBV patients.
Similarly, the response to the DAAs in HCV-HBV patients coinfected
patients was equally effective and safe as in the non-coinfected patients.

Our prospective evaluation of this large cohort with chronic HCV infected
DAAs-treated patients revealed that dual infection lies in the lower
prevalence rate when compared with the worldwide distribution (1-15%)
(Pol S, 2017 APT){Pol, 2017 #1} and the HBV DNA negative prevalence
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was 2.16% with the HBsAg carriers was 0.8%, which is lies in the minimal
range in comparison to the worldwide distribution (2-10%) in those chronic
HCV circulating HBsAg (Chakravati, A, Gastroenterol 2005). This study
also revealed that the reactivation in the HBV DNA-negative patients with
anti-HBc positive was either in the HBsAg positive (2.4%) or HBsAg
negative (0.7%) was also small. This is consistent with a large national US
cohort that included more than 17000 chronic HCV DAAs treated patients
and found that the HBV reactivation was rare (3%) in non-reactive patients
(19). Our study is also in line with the study performed by De Monte and his
colleagues that stated that HBV reactivation was observed in one chronic
HCV infected patient treated with sofosbuvir/ledipasvir combination who
had resolved HBV infection(20). The results of our study in the non-reactive
group is similar to several other studies (Sulkowski{S{Belperio, 2017
#2}{Londono, 2017 #16}{Yeh, 2015 #18}{Mucke, 2019 #20}ulkowski,
2016 #22}{Doi, 2017 #17}, Doi, Belpero, Londono, Mucke, Yeh, Wang),
that found reactivation is minimal (0-2%) in that group of patients. In the
active group of patients, our results were in line with 2 studies performed by
Belperio and his colleagues and Serper and his colleagues (2%), in which
their studies had proper sample size of the HBsSAg positive patients
{Belperio, 2017 #2}{Serper, 2018 #3}(Belperio, serper). However, other
several studies, who included very small size of those group of patients,
revealed higher percentage of reactivation ({Macera, 2017 #4}{Liu, 2018
#27HDoi, 2017 #17}{Yeh, 2015 #18}Londono, 2017 #16}Macera, Liu,
Doi, Londono, Mucke, Yeh and Wang). Similarly, the meta-analysis by Jiang
et al included 39 studies of previously treated HBV patients, HBV
reactivation was observed in patients 21 % with DAAs vs 11% of those
treated with interferon-based regimen. However, this meta-analysis included
data from the previously mentioned studies of very small number of patients
{Jiang, 2018 #19}(Jiang et al 2018) [21].

Although most if not all anti-HBc-positive individuals have replication-
competent HBV DNA in the liver, the risk of reactivation is much lower in
those who are HBsAg negative. This difference has been clearly shown in
the setting of immunosuppression, with reactivation occurring in HBsAg-
negative individuals only with profound immunosuppression (eg, rituximab,
stem cell transplantation) and extremely rarely with lesser
immunosuppression (eg, solid tumor chemotherapy, steroids) [27].

In our study the timing of HBV reactivation after DAAs was delayed, the
earliest was 3 months after the end of treatment and the other 2 reactivation
were 2 and 3 months after SVR12 which is similar to one study which
showed HBV reactivation was detected one year after DAAS treatment [22].
However, other studies showed an earlier reactivation showed earlier
reactivation in the first 2" and 3¢ month of DAAs treatment in HBsAg
patients {Macera, 2017 #4} (Macera et al., Clin Gastroenterol Hepatol
2017).

The response of the sofosbuvir/ledipasvir combination in the HCV-HBV
coinfected patients was similar in the non-coinfected patients(28, 29) and
similar to the previously published data (20, 30)% 2°. Also, the side effects
were minimal with no reported serious side effects. The reactivated patients
complained from fatigue which was correlated with the inflammatory
activity and HBV DNA appearance. The reactivation was also detected after
end of treatment in one patient with anti-HBc positive HBsAg negative and
after SVR12 in 2 patients with HBsAg and anti-HBc positive. This means
that regular follow up of co-infected patients after SVR12 at least with liver
enzymes is important to lower the cost, and in case of liver enzymes elevation
HBsAg and HBV DNA must be considered. However, the presentation of
reactivation was not in line with the other studies revealing acute hepatitis,
need for liver transplantation or even death {Bersoff-Matcha, 2017
#9}Bersoff-Matcha SJ, Ann Intern Med. 2017,). A meta-analysis conducted
by Chen et al revealed no difference in the incidence of HBV reactivation
between the interferon-based treatment and DAASs based treatment, however,
it occurred earlier, and the hepatitis presentation were more common in the
DAAs-based co-infected patients (Chen et al., 2018)

In HCV/HBYV co-infected patients, HBV inhibition is mediated by several
HCV core proteins, mainly NS2 and NS5A and the potent suppression of
DAAs to the HCV, that might consequently result in HBV replication and
protein expression (Shih CM, 1993, 1995 J Virol Chen SY, J Biol Chem.
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2003;278:591-607... {Blackard, 2018 #11}{Chen, 2003 #14}Blackard and
Sherman Rev Med Virol. 2018 July. Although, this reactivation was also
observed with interferon-based treatment as well, however, the timing of the
presentation was delayed, and this was implied by the role of interferon
against HBV and clinical presentation was milder.

Limitations of this study included absent liver biopsy to evaluate the change
of liver fibrosis. A second limitation was the short term follow up (only 1
year) of the patients, therefore, a longitudinal long-term follow-up is
requested to estimate if a larger group of HBV reactivation will appear or
decompensation in the cirrhotic group and the rate of progression in the non-
reactivated co-infected patients. The strength of this study lies on being a
real-world large cohort with HBV-negative patients with long-term follow
up.

In conclusion, this study included large group of chronic HCV patients who
were screened for occult and non-occult HBV with no previous HBV
treatment and revealed a minimal risk of reactivation under DAAs treatment.
However, baseline screening before treatment start is essential and follow up
after SVR12 is recommended in all co-infected patients to ensure patients’
safety. The response to the DAASs in the co-infected patients is not different
than the non-coinfected patients.
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List of Abbreviations:

HCV > hepatitis C virus

HBV > hepatitis B virus

EOT : end of treatment

SVR12 : Sustained virologic response at week 12
N : number

TE : transient elastography

Kpa : kilopascals

INR . international normalization ratio

AST : aspartate aminotransaminase

ALT  :alanine aminotransferase

F : fibrosis

DAAs : directly acting antiviral drugs
HCC  : Hepatocellular carcinoma
HBsAg : Hepatitis B surface antigen
Anti-HBc: Hepatitis B core antibodies
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