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ABSTRACT
Objectives: To assess the efficacy among tenofovir disoproxil fumarate (TDF) and entecavir (ETV) in the treatment
of chronic hepatitis B monoinfection patients.
Material and Methods: A cross sectional analytical study carried out at District Headquarter Hospital Attock between
January 2019 to July 2020. Total 120 chronic HBV patients with quantitative PCR having DNA viral load > 20,000 IU
/ml after the treatment failure with any other Nucleos(t)ide Analogues (Lamivudine, Adefovir, Telbivudine) or PEGIFN (peglyated interferon) were considered. The patients were sorted in two groups, 60 were given TDF (group 1)
and 60 were given entecavir (group 2) for a period of 6 months. Follow up carried out after 24 weeks by comparing
HBV-DNA levels to compare efficacy between two drugs. Assessment of treatment eligibility for chronic HBV monoinfection is formed by investigating the extent of existing liver disease by ultrasound examination, complete blood
count (CBC), liver function tests (LFTs) and Aspartate aminotransferase to platelets ratio index (APRI) score.
Results: Range for age of patients was 15~65 years, divided further into three groups 15~19 years 12(10%), 20~60
years 84(70%) and 61~65 years 24(20%). The gender distribution based on these groups was 84(70%) males and
36(30%) females. After 6 months of treatment with TDF / entecavir drugs, compensated liver with better prognosis
was showed by TDF 60(50%) and decompensated liver 19(15.8%), cirrhosis 29(24.2%), and fibrosis 12(10%) by
entecavir with significant p value <0.001. Post treatment virological response (HBV-DNA levels) at 24 weeks was
markedly higher among group 1 (TDF treatment) rather than group 2 (ETV treatment) i.e. 53(88.3%) and 42(70%)
respectively.
Conclusion: Efficacy of TDF is better than ETV for treatment of chronic HBV monoinfection patients.
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INTRODUCTION
Hepatitis B virus (HBV) represents a prime
worldwide risk to human well-being and health. Around
0.4 billion people are suffering from chronic HBV and
roughly one million people die every year because of
chronic HBV complications, worldwide [1]. The mode
of transmission of HBV varies in different geographic
areas. Maternal to fetal transmission is predominant in
high prevalence areas. While in intermediate
prevalence areas, horizontal transmission is more
common and unprotected sexual intercourse is
substantial means of transmission in low prevalence
areas [2].
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Array of clinical symptoms of HBV is from
asymptomatic carrier to hepatocellular carcinoma
(HCC). Disease progression depends upon combined
host and viral factors, including the host immune
response, alongwith age, sex, viral load, viral
genotypes and environmental factors [3].
Chronic HBV disease is characterized by the
persistence of HBsAg in the blood for over a half year.
There are different stages of liver disease depending
upon different guidelines with minor differences i.e.
American Association for study of liver diseases
(AASLD), European Association for study of Liver
(EASL) and Asian Pacific Association for study of Liver
(APASL) [4]. Cirrhosis and end-stage liver disease or
HCC are most serious and life-threatening
complications of chronic HBV infection. The disease
prevalence, quantification of disease burden and its
prevention and control is required in general
population all over the world [5].
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The indication for antiviral therapy mainly
depends upon severity of liver damage, HBV viral load
and ALT levels. Chronic HBV patients with HBeAgpositive or -negative, determined by HBV DNA [2,000
IU/ml], ALT [ULN] and/or at least with early fibrotic/
fibrotic changes, should be considered for treatment.
However, regardless of HBV DNA and ALT levels,
anti-viral therapy is required for the patients with
compensated or decompensated cirrhosis. Patients
having HBV DNA [20,000 IU/ml] and ALT [2xULN]
must be treated, despite of the degree of fibrosis.
Family history of HCC, cirrhosis and extrahepatic
manifestations is suggestive of treatment, even if the
typical treatment signs are not present. While, HBeAgpositive chronic HBV patients, defined by persistently
normal ALT and increased viral load, require treatment
assuming that the age is more than 30 years inspite of
the severity of liver inflammation and fibrosis [6]. The
main target of remedial treatment is to enhance life
span and standard of living by suppressing disease
progression as well as HCC development.
Presently, seven anti-virals are being
administered for chronic HBV treatment. i.e.
interferons (standard and pegylated), and nucleos
(t)ide analogues (lamivudine, telbivudine, entecavir,
adefovir, and tenofovir). These treatments restrain
HBV repeatability as well as improve hepatic
inflammation, but nevertheless wipe out HBV. IFN
therapy is given for short interval of time, whereas
nucleos(t)ide analogues are recommended for long
times or even lifelong. Long term treatments may lead
to adverse drug effects, resistance development to the
drug and inflated expenses. Hence, evidence-based
guidelines are required to be established for
appropriate treatment of chronic HBV [7].
Among all, tenofovir is the most powerful drug
with high resistance barrier, significantly reduces viral
load and ALT levels, declines HCC incidence among
patients without cirrhosis and lessens the mortality
rate in patients with acute on chronic liver failure which
is a good predictor of survival [8].
Our objective is to analyze the viability of both
drugs; TDF and ECV, and their effects on chronic HBV
mono-infection patients.
MATERIAL AND METHODS
It was a cross-sectional analytical study, carried
at District Head Quarter (DHQ) hospital Attock. Time
duration was from January 2019 to July 2020. It was
approved by ethical research committee of DHQ
hospital, Attock. Chronic HBV patients with
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quantitative PCR having DNA viral load >20,000IU /ml
after the treatment failure with any other Nucleos(t)ide
Analogues (Lamivudine, Adefovir, Telbivudine) or
PEG-IFN (peglyated interferon) were included.
Patients responding to any other Nucleos(t)ide
Analogues (Lamivudine, Adefovir, Telbivudine) or
PEG-IFN, prior to use of TDF as a monotherapy for
minimum 6 months were excluded. The purpose of our
study is to compare the effectiveness of TDF and ECV
for the medical treatment of patients with chronic HBV
mono-infection.
This study comprised of 210 patients with
chronic HBV monoinfection. However, 50 patients
having viral load <20,000 IU /ml were excluded. Out of
remaining 160 chronic HBV patients, 40 patients
having no previous failure to any nucleos(t)ide
analogues were also excluded. Hence, 120 patients
out of total 210 chronic HBV patients fulfilling the
inclusion criterion were further investigated in our
study.
Total 120 patients, having the previous failure to
any other Nucleos(t)ide Analogues (Lamivudine,
Adefovir, Telbivudine) or PEG-IFN were categorized in
two groups. 60 patients were included in each group.
Group 1 was administered TDF as a monotherapy for
6 months, whereas, group 2 was given entecavir
therapy for 6 months.
In this study, patients were assessed for
treatment eligibility having chronic HBV monoinfection based upon APRI score using national
guidelines provided by Hepatitis control program
Directorate General Health Services Punjab,
recognized by World Health Organization (WHO).
Initiation of anti-viral therapy was prioritized among
individuals of all ages who had chronic hepatitis B
disease and cirrhosis based on APRI score >2. If APRI
score was between 0.5~2, then anti-viral therapy was
recommended to the patients with persistent abnormal
ALT (males > 30 IU/L, females > 20 IU/L) or viral load
> 20,000 IU/ml. If APRI score was < 0.5, no treatment
was recommended and the patients were only
reassured/ reassessed.
Data analysis was carried out in SPSS version
24. For qualitative data, gender and age distribution
was established. Also, the frequencies and
percentages of staging of liver fibrosis by ultrasound
were calculated and comparison was done by applying
chi-square test. For APRI scoring two quantitative
variables; platelets and liver function tests comparison
was performed by independent T-test, applied with
significant p value <0.05.
10

Efficacy of tenofovir disoproxil fumarate compared with entecavir to treat chronic hepatitis B virus monoinfection patients

RESULTS
Male patients 84 (70%) were more than female
36(30%), out of total 120 chronic HBV patients.
Depending upon age distribution, 12 (10%) were
between 15~19 years, 84 (70%) were among 20~60
years and 24 (20%) patients were 61~65 years. TableI depicts the gender and age distribution of patients.
Two groups were formed with 60 patients each.
Group 1 were given TDF before the previous failure of
any other Nucleos(t)ide Analogues for 6 months,
whereas, Group 2 were given entecavir for 6 months.
Chronic HBV mono infection patients having early
fibrotic/ fibrotic changes at baseline were broadly
classified into compensated or decompensated liver
disease after treatment. Decompensated liver disease
was further categorized into fibrosis, cirrhosis and
decompensated chronic liver disease (DCLD).
From the Table-II, it is pertinent that after 6
months of treatment, better prognosis is showed by
TDF 60(50%) resulting in compensated liver disease.

While with entecavir 60(50%) developed decompensated liver disease i.e. fibrosis 12(10%), cirrhosis
29(24.2%) and DCLD 19(15.8%).
APRI score is a less invasive way to check liver
cirrhosis with high degree of accuracy. APRI score,
consisting of two quantitative variables platelets and
liver function tests, done with significant p value
<0.001 as displayed in Table-III, below.
HBV-DNA suppression is a basic determinant of
treatment result, and predicts the response to oral antiviral treatment. AASLD recommends that, 24 weeks is
a useful time point for monitoring response to oral antiviral therapy. At 4, 12- and 24-weeks HBV-DNA levels
were recorded among both groups as shown in TableIV. High viral response rates were seen in people
treated with TDF (Group 1) and entecavir (Group 2) at
24 weeks. The response rate/ HBV-DNA suppression
was predominant in Group 1 as compared to Group 2
i.e. 53(88.3%) and 42(70%) respectively.

Table-I: Gender and age distribution.
Gender
Males (n=84)
Females (n=36)
Total (n=120)

15~19
1(0.83%)
11(9.17%)
12(10%)

Age Distribution (Yrs)
20~60
79(65.83%)
5(4.17%)
84(70%)

Table-II: Comparison of liver disease by ultrasound.
Decompensated liver disease
Drug
Fibrosis
Cirrhosis
DCLD
Entecavir (n=60)
12 (10%)
29 (24.2%)
19 (15.8%)
Tenofovir (n=60)
0 (0%)
0 (0%)
0 (0%)
Total (n=120)
12 (10%)
29 (24.2%)
19 (15.8%)

Total

61~65
4(3.33%)
20(16.67%)
24(20%)

Compensated
liver disease
0(0%)
60 (50%)
60 (50%)

84(70%)
36(30%)
120(100%)

Total

p-value

60 (50%)
60 (50%)
120 (100%)

<0.001

Table-III: APRI score consisting of two quantitative variables platelets and liver function test.
Mean
95%Confidence
Variables
T-test
Diff
Significance
Difference
Interval Lower
Platelets
43.856
119
.000
145.25
138.69
Liver function
24.424
119
.000
41.47
38.11
test (AST)

95%Confidence
Interval Upper
151.81
44.84

Table-IV: Virological Response at 24 x Weeks (6x Months)
Entecavir (n=60)
Pre-treatment HBV-DNA level (log10 IU/mL)
6.74 + 1.54
Total Virological Response in chronic HBV patients
Undetectable HBV-DNA (%)
Entecavir
4 weeks
0 (0/60)
12 weeks
33% (20/60)
24 weeks
70% (42/60)
Post-treatment HBV-DNA level (log10 IU/mL)
4.57 + 1.13
Patients with No Response after 24 x Weeks
30% (18/60)
*DNA level is mentioned as mean + standard deviation

DISCUSSION
The key goal of antiviral medication is to
restraint replication of virus. This is achieved when
HBeAg positive chronic HBV patients become HBeAg
Pak J Pathol. 2022; Vol. 33 (1): 9-13.

TDF (n=60)
7.23 + 1.22
TDF
5% (3/60)
43% (26/60)
88% (53/60)
3.13 + 1.02
12% (7/60)

negative and concealment of HBV DNA quantification
has occurred. In this research, two equal groups of
patients were selected. One group was given
entecavir while the other group was given tenofovir
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disoproxil fumarate. These two drugs have strong
antiviral action and low resistant rates. This study
reveals that, group of patients treated with entecavir
experienced decompensated liver status, raised LFTs
and increase viral load based on PCR. While on the
other hand, group of patients treated with tenofovir
disoproxil fumarate show better prognosis, experience
compensated liver disease, possess huge decrease in
viral load and rectification in liver functions. This
research study is in concordance with a study carried
out in Italy comparing the viability of these two antiviral
medications and achieving better results with tenofovir
disoproxil fumarate [9].
Out of total 120 patients, we divided them into 2
cohort groups. 60 patients were included in each
group. The age distribution was classified as 15~19
years, 20~60 years and 61~65 years. Gender
distribution was performed and frequencies recorded
as 70% and 30% for males and females, respectively.
According to APRI score and comparison of liver
disease by ultrasound, two drug groups have very
high significant correlation with p value <0.001
Consistent with the studies performed in Taiwan and
Germany [10, 11], our study reveals that, TDF is
superior to entecavir with respect to anti-viral efficacy
observed with serum HBV-DNA loads among chronic
HBV mono-infection patients.
Naive patients who begin therapy and start
utilizing nucleos(t)ide analogue for example ETV and
TDF, these two antiviral drugs establish potent
antiviral effect and low level of resistance. Patients,
who had prior exposure or develop resistance to other
nucleos(t)ide analogues, TDF is the best choice to
initiate. The only side effect observed by TDF is renal
impairment and osteoporosis [12].
TDF is used in chronic HBV regardless of
HBeAg level, prior use of other resistant nucleos(t)ide
analogue and presence/ absence of cirrhosis. TDF
effectively decreases HBV DNA levels, reduces ALT
levels, prevents HBV reactivation or exacerbation and
lessens the risk of HCC. TDF is safe drug in pregnancy
and lactating mothers as well as in patients with
normal renal functions [13]. According to AASLD,
viremia is decreased in patients after completing
course of 96 weeks with TDF and entecavir, and after
48 weeks of treatment most of the HBeAg positive
patients become negative. [14] It is essential to
counsel people suffering from chronic HBV to prevent
worsening of liver disease and reduce transmission to
others. Furthermore, screening of high-risk individuals
is mandatory [15, 16].
Pak J Pathol. 2022; Vol. 33 (1): 9-13.

The main objective of chronic HBV treatment is
to decrease HBV DNA levels, sero-conversion,
increasing long term viral suppression and avoiding
drug resistance. Unfortunately, none of these goals
has been achieved with combination therapy, so we
focused on monotherapy as compared to combination
therapy. In our study, we conclude that chronic HBV
mono-infection can be treated by using tenofovir
disoproxil fumarate with daily dosage of 300 mg, which
is more potent as compared to entecavir given 0.5mg
once daily and increased to 1mg in decompensated
liver disease.
CONCLUSION
Patients treated with tenofovir disoproxil
fumarate show better prognosis, experience
improvement in liver function and effective HBV-DNA
suppression. Hence, anti-viral efficacy of tenofovir
disoproxil fumarate is better than entecavir for
treatment of chronic HBV monoinfection patients.
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