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Abstract

About 5% of cases with chronic hepatitis B virus (HBV) are co-infected with hepatitis D virus (HDV), and this co-infection possesses a
high risk for hepatocellular carcinoma (HCC) and cirrhosis. We aimed to evaluate the epidemiological and histopathological char-
acteristics and response to treatment in patients with HBV and HDV co-infection in a hepatitis clinic in Tehran, Iran. In this study,
80 patients were enrolled and evaluated for age, sex, degree of liver fibrosis, virologic status, and response rate. The incidence of co-
infection of hepatitis B and D was 4.9% (80/1,631 HBV-infected cases) in our clinic. Thirty-seven (46.25%) patients had liver cirrhosis,
and four (5%) patients had HCC. Besides, HDV Ribonucleic Acid (RNA) polymerase chain reaction (PCR) was positive for 31 (38.75 %)
patients. Among 30 patients, 14 (46.6%) completed interferon therapy (for equal to or more than 48 weeks) and had a response with
undetectable HDV RNA PCR after treatment. According to our results, for cirrhotic patients in HBV/HDV co-infection that was about
46%, it seems that the early detection of HDV antibody (Ab) plays a significant role in the prevention of progressive liver failure, and
treatment with interferon can help these patients by improving the prognosis.
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1. Background

Hepatitis D virus (HDV) is a defective, single-stranded
ribonucleic acid (RNA) virus that depends on the supply
of hepatitis B surface antigen (HBsAg) for its assembly and
transmission. The HDV superinfection with chronic hep-
atitis B can lead to different clinical manifestations in pa-
tients (1). About 10.58% of chronic hepatitis B virus (HBV)
patients are co-infected with HDV (2, 3), meaning that
around 62 - 72 million people are HDV carriers worldwide
(4). However, in different geographical regions, the preva-
lence of HDV infection varies significantly (5).

In HBV and HDV co-infection, the role of HDV infec-
tion is still unknown (6), and prognostic factors for HDV
infection are uncertain too (7). Chronic HBV and HDV co-
infection imposes a greater risk of developing cirrhosis
and hepatocellular carcinoma (HCC), compared to HBV in-
fection alone (8-10). The rate of hepatitis B in Iran is esti-
mated at 2.14% (2); however, co-infection with hepatitis B
and D is different.

2. Objectives

We aimed to evaluate the epidemiological and
histopathological characteristics and response to treat-
ment in patients with HBV and HDV concurrent infection
in a hepatitis clinic in Tehran.

3. Methods

3.1. Participants

In this retrospective observational cross-sectional
study, patients with hepatitis B and D co-infection were
referred from 2004 to 2018 to the hepatitis clinic of Imam
Khomeini Hospital, Tehran, Iran. The inclusion criteria
were the confirmation of chronic hepatitis B infection
based on positive HBsAg for more than six months and
hepatitis D simultaneously with the serologic method
(total IgM and IgG antibodies). The exclusion criteria were
infection with human immunodeficiency virus (HIV),
presence of alcoholic, autoimmune, and drug-induced
hepatitis, lack of serological evidence to determine the
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hepatitis B infection, and loss of data to make the analysis
possible.

3.2. Data Gathering and Treatment

The gathered data included demographic and labora-
tory data, as well as the degree of liver fibrosis, virologic
status, and response rate. Demographic characteristics in-
cluding age, gender, year of birth, date of diagnosis of hep-
atitis B infection, date of treatment onset, and history of
hepatitis D infection were registered. Laboratory data were
collected based on evidence of liver cirrhosis. The degree
of liver fibrosis was confirmed by pathologic findings in
a liver biopsy defined by the METAVIR score or Fibroscan.
The virologic status was determined using the molecu-
lar method of polymerase chain reaction (PCR) with the
COBAS TaqMan method (Roche) whose lower limit of detec-
tion for COBAS TaqMan was 6 IU/mL. Interferon-α (PEG INF-
α 180 microgram once a week injection) was prescribed for
all patients with positive HDV viral load or undetectable
HDV and HBV with significant fibrosis. Finally, response to
treatment within 48 weeks of the initiation of treatment
based on the reduction of hepatitis D virus loading was
evaluated by using the PCR molecular method at the end
of treatment. Nonresponding patients were defined by a
reduction in the HDV PCR viral load by less than one loga-
rithm.

3.3. Ethical Considerations

Following the Declaration of Helsinki, written in-
formed consent was obtained from all participants before
the initiation of the study. The study protocol was ap-
proved by the institutional review board of Tehran Univer-
sity of Medical Sciences.

3.4. Measurements and Statistical Analysis

The analysis was performed using SPSS software (IBM
SPSS Statistics for Windows, version 25.0. Armonk, NY: IBM
Corp). Quantitative variables were reported by mean and
standard deviation (SD) and qualitative variables were re-
ported using frequency and percentage.

Because of the normal distribution of data, an indepen-
dent t-test was used to assess the means differences. The
chi-square and Fisher exact tests were used to assess the
statistical relationships between categorical variables. The
level of significance was set at a P-value < 0.05 for all anal-
yses.

4. Results and Discussion

Among 1,631 HBV-infected patients, 80 patients were
included as hepatitis B and D co-infection. The incidence

of hepatitis B and D co-infection was 4.90% (80/1,631 HBV
infection cases). The mean age was 45.69 ± 15.10 years
(range: 17 - 78). The numbers of males and females were
52 (65%) and 28 (35%), respectively. In terms of nationality,
66 (82.50%) were from Iran, 13 (16.25%) from Afghanistan,
and one (1.25%) from Azerbaijan. Demographic and labo-
ratory characteristics of HBV/HDV co-infected patients are
presented in Table 1. Liver cirrhosis was found in 37 (46.25%)
patients.

Table 1. Demographic and Laboratory Characteristics of HBV/HDV Co-infected
Patientsa

Values

Age, y 45.5 ± 14

Alanine transaminase, units/L 72.3 ± 63.7

Aspartate transaminase, units/L 69.2 ± 56

International normalized ratio 1.2 ± 0.25

Creatinine, mg/dL 0.94 ± 0.25

Bilirubin, total, mg/dL 1.33 ± 0.99

Bilirubin, conjugated, mg/dL 0.50 ± 0.55

White blood cell count, × 103 /mm3 6.03 ± 5.03

Hemoglobin, g/dL 13.9 ± 1.7

Platelet, 103 /L 148.2 ±78.4

Positive hepatitis B e-antigen (HBe Ag positive) 7 (8.75)

Positive hepatitis B virus (HBV) polymerase chain
reaction (PCR)

44 (55)

Positive hepatitis delta virus (HDV) polymerase chain
reaction (PCR)

25 (23.18)

aValues are expressed as mean ± SD or No. (%).

The mean Fibroscan score in patients with HBV and
HDV co-infection was 18.25 kilopascal (KP) (range: 6 - 62).
Liver biopsy was performed for 15 (18.75%) patients, and the
results were as follows: Stage ≤ 2 (no fibrosis) in six (40%)
patients, stage 3 in four (26.66%) patients, and stage ≥ 4
in five (33.33%) patients. Hepatocellular carcinoma (HCC)
was evidenced in four (5%) patients. Positive hepatitis B e-
antigen (HBeAg) was found in seven (8.75%) patients.

In terms of HBV DNA viral load, 44 (55 %) patients were
positive. The HBV DNA of 25 (23.18%) patients was ≤ 2000
IU/mL; 11 (25%) patients had 2000 - 20000 IU/mL, and eight
(18.18%) patients had a viral load above 20,000 IU/ML. The
HDV RNA PCR was positive for 31 (38.75 %) patients.

Thirty (37.50%) patients were treated with interferon,
among whom, in eight (26.66%) patients, treatment was
switched to oral tenofovir. Also, 29 patients received only
oral agents for the treatment of chronic hepatitis B. Be-
sides, 14 (14/30, 46.66%) patients completed interferon ther-
apy (for at least 48 weeks) and had a response with unde-
tectable HDV RNA PCR after treatment, and none of them
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were cirrhotic. Moreover, 16 (16/30, 53.33%) patients had
the disruption of interferon after 3 - 6 months because
of following reasons. Five (5/30, 16.66%) patients had no
response to treatment. Four (4/30, 13.33%) patients expe-
rienced the complications of interferon (neutropenia, a
rise in liver enzymes, myalgia, decompensated cirrhosis).
Seven patients (7/30, 23.33%) did not come to the clinic to
continue treatment.

Seven (8.75%) patients had co-infection with hepatitis C
virus (HCV); two of them received special treatment, and
five had undetectable HCV PCR. Four patients had a cir-
rhotic liver. There was no significant correlation between
hepatic cirrhosis and HBV DNA viral load (P-value 0.429).
However, there was a significant correlation between liver
cirrhosis and HDV RNA viral load (P-value: 0.009).

There are few studies on HBV and HDV clinical mani-
festations, treatment, associated factors, lab data, progno-
sis, and factors effective in the disease process. Miao et
al. (11) conducted a meta-analysis with a random-effects
model to evaluate the global prevalence, disease progres-
sion, and clinical outcomes of hepatitis delta virus infec-
tion. They reported a global prevalence of HDV infection to
be 0.80% in the general population and 13.02% in the carri-
ers of hepatitis B virus surface antigen (HBsAg). Also, this
study reported a high prevalence of HDV infection among
HBV-HCV co-infected people (11). In the current study, we re-
ported the incidence of co-infection with hepatitis B and D
to be 4.9% (80/1,631 HBV-infected cases) in our clinic, which
seems to be less than the rate in this meta-analysis. Seven
of our patients had HCV and HBV co-infection. The rate of
HDV co-infection is variable in different settings. For exam-
ple, this rate was 1.5% in Malawi (12), 23.1% in Romania (13),
and 43% in Egypt (14).

As known, 10% to 15% of patients with HBV progress to
cirrhosis within two years; the rate is 70% to 80% within
5 to 10 years (15). In our study, the prevalence of liver cir-
rhosis was 46.25%, which is a significant rate of cirrhosis
in these patients. Meanwhile, HDV in different individuals
may show different disease courses from mild to severely
progressive (16). Our study revealed a maximum of 62 KP
and a minimum of 6 KP in patients’ Fibroscan, with dif-
ferent stages of progression. This result was similar to
the liver biopsy in our patients. Our study revealed that
the prevalence of HCC in patients with HBV and HDV in-
fection was 8.75%. Makhlouf et al. (14), in their study in
Egypt, reported 8.8% of patients with HCC, and another
study showed that the rate of HCC in hepatitis B and D
co-infection is almost three times the rate among HBV
mono-infection (17). In the Miao et al. (11) meta-analysis,
the odds ratios for co-infected patients for being asymp-
tomatic, having a diagnosis of cirrhosis, or having HCC or
mortality were 0.12 (95% CI: 0.06 - 0.21), 3.90 (95% CI: 2.94 -

5.18), and 1.97 (95% CI: 1.02 - 3.78), respectively.
The HDV RNA PCR was positive in 38.75% of the patients

in our research while it was 16.4% in a study in Romania (13)
and 31.3% in Egypt (14). We could not find a significant cor-
relation between hepatic cirrhosis and HBV DNA viral load;
however, there was an association between liver cirrhosis
and HDV RNA viral load. Therefore, patients with positive
HDV RNA are more susceptible to cirrhosis than patients
with undetectable HDV RNA. It was demonstrated that per-
sistent HDV replication is associated with cirrhosis devel-
opment (18).

In our research, 37.5% (n = 30) of the patients were
treated with interferon; 14 (14/30, 46.6%) patients com-
pleted interferon therapy (for at least 48 weeks) and
showed response with undetectable HDV RNA PCR after
treatment, but none of them had a cirrhotic liver. The vi-
rological response is seen in no more than 50% of the pa-
tients (16); in our center, the response was about 50%. How-
ever, it should be mentioned that seven (7/30, 23.33%) pa-
tients did not come to the clinic to continue treatment.
Also, our study revealed that treatment with interferon
and response to it can save the liver from failure.

The limitation of our study was the lack of exact follow-
up information of patients after treatment and that all pa-
tients were chronic HBV and HDV patients, and we could
not determine co-infection or super-infection of HDV. Be-
sides, the way of disease transmission was indeterminate.

5. Conclusions

The HBV and HDV co-infected is the most important
infection among types of viral hepatitis, and if diagnosed
with delay, it can result in liver failure and malignancy.
According to our results regarding cirrhotic patients with
HBV/HDV co-infection with a rate of about 46%, it seems
that the early detection of HDV Ab has a significant role in
the prevention of progressive liver failure, and treatment
with interferon can help these patients to have a good
prognosis.
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