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Original Article

Background/Aims: The ideal end point of treatment for chronic hepatitis B virus (HBV) infection is sustained 
off‑therapy hepatitis B surface antigen (HBsAg) loss with or even without seroconversion to anti‑HBs. We 
investigated the role of adding PEGylated interferon (PEG IFN) to ongoing tenofovir treatment in chronic 
HBV patients for achieving HBsAg clearance.
Patients and Methods: In this randomized controlled trial, chronic HBV patients who have been receiving 
tenofovir for >6 months with HBV viral load <2000 IU/ml were randomized into two groups. One group 
(add‑on therapy) was given subcutaneous PEG IFN 180 mcg weekly for 12 months in addition to tenofovir. 
Patients in the other group received only tenofovir 300 mg orally on a daily basis. Patients in both groups 
were followed up for a total of two years, and patients in both groups were given tenofovir 300 mg daily 
indefinitely until they developed HBsAg clearance.
Results: Twenty‑three patients were allocated to the PEG IFN and tenofovir (add‑on therapy) group, and 
another 25 patients were recruited to the tenofovir monotherapy group. Before randomization, patients had 
received tenofovir for 1135 mean days (range203 to 1542 days). One patient (4.3%) in add‑on therapy lost 
HBsAg and seroconverted. Within two years, mean HBsAg decreased significantly with add‑on therapy (from 
4753 IU/ml to 2402; P = 0.03); and it decreased from 5957 IU/ml to 4198; P = 0.09 in tenofovir monotherapy 
group. More patients in the add‑on group developed serious side effects, with treatment discontinuation, 
and dose reductions (P = 0.3).
Conclusion: PEG IFN and tenofovir add‑on therapy was successful in achieving HBsAg clearance and 
seroconversion in 4.3% of the patients. Add‑on therapy patients had a significant decrease in HBsAg levels in 
two years; and no significant decrease in HBsAg levels with the tenofovir monotherapy. With no significant 
HBsAg clearance, the utility of this combination regimen is questionable.

Keywords: Chronic hepatitis B, clinical trial, hepatitis B surface antigen, clearance, hepatitis B virus, 
seroprevalence

Abstract

Address for correspondence: Dr. Musthafa C. Peedikayil, Department of Medicine, MBC 46, King Faisal Specialist Hospital and Research Centre, Riyadh, 
Saudi Arabia. 
E‑mail: musthafacpdr@gmail.com

Access this article online
Quick Response Code:

Website:

www.saudijgastro.com

DOI:

10.4103/sjg.SJG_541_16

How to cite this article: Al Ashgar H, Peedikayil MC, Al Quaiz M, Al Sohaibani F, 
Al Fadda A, Khan MQ, et al. HBsAg clearance in chronic hepatitis B patients 
with add-on pegylated interferon alfa-2a to ongoing tenofovir treatment:  
A randomized controlled study. Saudi J Gastroenterol 2017;23:190-8.

This is an open access article distributed under the terms of the Creative Commons 
Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, 
and build upon the work non-commercially, as long as the author is credited and the new 
creations are licensed under the identical terms. 

For reprints contact: reprints@medknow.com



Ashgar, et al.: HBsAg clearance with pegylated interferon and tenofovir combination

Saudi Journal of Gastroenterology | Volume 23 | Issue 3 | May-June 2017	 191

INTRODUCTION

Currently, two sets of  treatments are available for the 
treatment of  chronic hepatitis B virus  (HBV) infection; 
the nucleoside/nucleotide analogs  (NAs) or PEGylated 
interferon (PEG IFN).[1,2] The goals of  the treatment are: 
loss of  HBV DNA; loss of  HBeAg, and development 
of  anti‑HBeAg antibodies; improved histology; loss of  
HBsAg and the seroconversion to anti‑HBS antibody 
formation.[3] The ideal endpoint in both HBeAg‑positive and 
HBeAg‑negative patients is sustained off‑therapy HBsAg 
loss, with or without seroconversion to anti‑HBs.[2] Due to 
the high relapse rate after NAs treatment discontinuation, in 
patients with HBeAg‑negative chronic hepatitis, treatment 
until HBsAg loss is recommended.[4] In HBeAg‑positive  
Chronic hepatitis B infection (CHB) patients who achieve 
HBeAg seroconversion with undetectable HBV DNA, 
the relapse rates depend on the duration of  consolidation 
therapy. Consolidation therapy of  at least three years 
decreased the rate of  relapse and increased the rate of  
HBsAg loss significantly.[5]

With currently available treatment, HBsAg loss is 
uncommon; approximately 3–5% of  the patients treated 
with PEG IFN, and 0 to 3% of  patients treated with NAs, 
lose HBsAg.[3]

NAs have no effect on clearing the covalently closed 
circular DNA  (cccDNA). In turn, interferon through its 
immunomodulatory action might induce cytotoxic T‑cell 
activity and lead to immune clearance of  the infected 
cells, and this may be useful in reducing the cccDNA 
level. However, a high HBV DNA load reduces the T‑cell 
response to HBV‑related antigens.[6,7] HBV DNA markedly 
gets suppressed with NAs treatment, and as a result, the 
body restores CD4 and CD8 cellular immune response 
against HBV. The addition of  IFN at this stage enhances the 
immunomodulatory action and clearance of  the cccDNA.[6,8]

Several clinical trials have been conducted to test the above 
hypothesis, but the results from these studies are inconsistent.
[9‑13] The different types of  trial designs and varying objectives 
were the reasons for inconsistent results. Only a few of  them 
were randomized controlled trials. Different studies have 
used add‑on therapy in various combinations. These include 
the simultaneous administration of  the two drugs in naïve 
patients, or “add‑on” or “switch to” strategies in patients 
already on therapy. They have used these combination 
therapies either to improve response to nucleotide/
nucleoside analogues or to improve response to IFN.[14] Only 
a few studies were conducted with an objective of  HBsAg 
clearance as their primary aim.[9]

We, therefore, in this randomized trial, investigated the 
role of  adding PEG IFN alfa 2‑a to chronic HBV patients 
who had been treated with tenofovir and had achieved 
a viral response. The primary objective of  our study 
was HBsAg clearance and HBsAg seroconversion from 
randomization to two years of  recruitment in to the study. 
The secondary objective was to investigate the changes 
in HBsAg quantification with two treatment regimens in 
comparison to their values before randomization, during 
treatment and at two years. We also examined the safety of  
add‑on therapy in comparison to tenofovir monotherapy.

PATIENTS AND METHODS

Settings and location
We conducted an open‑label, single center, randomized 
controlled trial in a tertiary teaching hospital in Saudi 
Arabia  (King Faisal Specialist Hospital and Research 
Centre. Riyadh). All screened patients were getting medical 
care from the team members of  the gastroenterology 
section. The screening for the study started from March 
18, 2013.

Inclusion and exclusion criteria
All patients had chronic hepatitis B and had been receiving 
tenofovir 300 mg daily for a minimum of  six months or 
more. Chronic HBV infection is defined if  the patient has 
positive HBsAg or positive nucleic acid test for HBV DNA 
in the serum (any time in the past is acceptable) or HBeAg 
positive two times at least 6 months apart (any combination 
of  these tests performed 6 months apart is acceptable).

The HBV viral load should be  <2000  IU/ml. HBsAg 
should be positive for more than six months and HBsAg 
level in the serum should be quantifiable. Both HBeAg 
reactive and non‑reactive patients were accepted. All 
patients were above 18 years of  age.

Patients were excluded if  they had contraindications for 
receiving PEG IFN, decompensated liver cirrhosis, post 
renal transplant, post liver transplant, pregnancy or lactation, 
advanced medical illnesses, combined HBV and HCV, 
HBV and HIV infection, pre‑existing neutropenia (total 
WBC  <2000 mm3); anemia  (hemoglobin  <12  gm/l); 
thrombocytopenia  (<75000/mm3); renal failure with 
glomerular filtration rate 30 mls/mt.

Randomization
The patients were eligible for randomization if  they agreed 
to sign the informed consent. The patients were randomized 
into two groups. A  computer generated randomization 
sequence was created in blocks of  10 patients, and these 
blocks were used consecutively; once one block had been 
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completed then the next block was opened. A  research 
coordinator handled the randomization sequence, and the 
investigators were blinded. The study was conducted as per 
our institute’s research guidelines, and we also followed 
the Declaration of  Helsinki and good clinical practice 
guidelines.

Objectives
The primary end‑point was HBsAg clearance as defined 
by the loss of  HBsAg. HBsAg seroconversion was defined 
by the development of  anti‑HBS antibodies along with 
HBsAg clearance. The time frame for HBsAg clearance 
was any time from the randomization to two years from 
the day of  recruitment. The secondary end point was to 
investigate the difference in HBsAg levels between the two 
treatment groups. Any patient who was randomized in the 
trial was assessed for efficacy by intention to treat analysis. 
Per‑protocol analysis was not carried out.

Safety analysis
The safety analysis included any adverse event that 
occurred during the treatment. It also included hematology, 
chemistry, new symptoms, and radiological findings. All 
the patients who signed consent forms were accounted 
for adverse events.

Enrolment and follow‑up
From March 18, 2013, onwards patients were screened 
and a total of  204 patients were screened for eligibility; 
most patients were excluded either because they did not 
meet the inclusion criteria or they declined to consent to 
get enrolled. The patients were recruited from April 2013 
to February 2014. The last patient’s visit to the research 
clinic was in March 2016.

Patients receiving PEG IFN were seen after four weeks 
from the first dose, then every three months in the first 
year; and then every six months in the second year (total of  
two years). Those receiving tenofovir monotherapy were 
seen every three months in the first year and then every six 
months for one more year (total two years). During each 
routine visit, hematological tests and biochemical tests were 
done. HBV viral load and HBsAg quantification were done 
every three months in the first year and every six months 
in the second year.

Intervention
Patients in one group  (add‑on therapy) were given 
subcutaneous PEG IFN alfa 2‑a, 180  mcg weekly for 
12 months in addition to tenofovir. Patients in the other 
group  (tenofovir monotherapy) received only tenofovir 
300 mg orally on a daily basis. Patients in both groups were 
followed up for a total of  two years, and the patients in 

both groups were given tenofovir 300 mg daily indefinitely 
until they developed HBsAg clearance.

HBV detection
Hepatitis B DNA detection and quantification was 
performed utilizing ABBOTT real‑time HBV assay, 
which uses polymerase chain reaction technology with 
homogenous real‑time fluorescent detection. HBV assay 
provides detection limit (Analytical Measurement Range) 
from 15 to 1,000,000,000 IU/ml. Results were reported in 
international unit per milliliter (IU/mL).

HBsAg quantification
The Architect HBsAg assay was used for measuring the 
HBsAg level in the serum. This test is a chemiluminescent 
micro‑particle immunoassay. The manufacturer’s 
recommendation was clearly followed. The concentration 
of  HBsAg in the serum was determined using a previously 
generated ARCHITECT HBsAg calibration curves. 
Calibration range: 0–250  IU/mL. The values above 
this were measured using the dilution technique. If  the 
concentration of  the specimen was greater than or equal 
to 0.05  IU/mL, the specimen was considered HBsAg 
reactive. All reactive samples were confirmed for HBsAg 
with the positive neutralizing confirmatory test. Two 
positive controls and negative controls were run to verify 
the calibration.

Stopping rules
The treatment was discontinued or doses were adjusted 
if  any serious adverse events occurred. Granulocyte 
colony‑stimulating factors were allowed to treat neutropenia 
with the absolute neutrophil count decreasing below 
750 mm3. In the case of  HBsAg seroconversion, the 
treatment was continued for another six months, and all 
anti‑viral treatment was allowed to stop.

Sample size
From previous studies, 0–3% HBsAg clearance rate was 
expected from tenofovir monotherapy. Assumed HBsAg 
clearance response with add‑on PEG IFN alfa‑2a to 
tenofovir treatment was 30%; this estimate was made based 
on the literatures at the time of  proposal writing.[15,16] To 
detect a difference of  this level, with 80% power (β = 0.2) 
and 5% level of  statistical significance  (α =  0.05), the 
estimated number of  patients in each arm were 30. The 
agreed recruitment time was 10 months. After 10 months, 
recruitment was terminated due to difficulty in enrolment.

Ethics statement
The trial design was accepted by the King Faisal Specialist 
Hospital and research Centre’s ethics committee board 
and they allotted a unique RAC number 2131012. It 
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was also approved by the research promotion group 
under the department of  medicine. During the study, we 
followed guidelines set by the research committee and 
declaration of  Helsinki for medical research involving 
human subjects. A written informed consent was signed 
by all the recruited patients. The trial was registered with 
International Standard Randomized Controlled Trial 
Number (ISRCTN) registration with a reference number 
12811193.

Statistics
The baseline characteristics were compared using a 
Chi‑square test for categorical variables and the Student’s 
t‑test for continuous variables. The HBsAg levels between 
the groups were compared using the paired t‑test. 
Kaplan‑Meier‑test was used to compare the HBsAg loss 
between the groups. A two‑tailed, P value of  <0.05 was 
considered as significant. All the statistical analysis were 
done using SPSS version 21 (SPSS Inc. Chicago, IL, USA).

RESULTS

Of  the patients with chronic HBV, who were screened, 48 
met our inclusion criteria. Figure 1 shows the flow diagram 
of  enrolment of  patients and Figure  2 shows the trial 
design. All screened patients had chronic HBV and were 
on tenofovir for more than six months. From this cohort, 
48 patients were eligible for randomization. Twenty‑three 
were randomized into the add‑on treatment; these patients 
were given PEG IFN 180 mg weekly and tenofovir 300 mg 
daily orally. Twenty‑five patients were randomized into 
tenofovir monotherapy.

Two patients in the add‑on treatment discontinued treatment 
within 1‑month time due to adverse events; one patient 
withdrew from the study before receiving the first dose of  
PEG IFN. Twenty patients from the add‑on treatment group 
and 25 patients randomized to tenofovir group completed 
the study protocol, and data was available for analysis by the 
end of  the two years. All 48 randomized patients’ data were 
analyzed according to the intention to treat analysis.

Baseline characteristics of  48 patients are given in Table 1. 
All baseline parameters were comparable between the two 
groups except for the add‑on group having less comorbid 
illnesses. Before randomization, patients received tenofovir 
for an average 1135 days (ranging from 203 to 1542 days). 
In 25 patients, the genotype results were known; among 
them, 22 (88%) were genotype D.

One patient in the add‑on treatment lost HBsAg and 
developed anti‑HBs. This was observed after 9 months 
of  the combination treatment. In this patient, anti‑viral 
therapy was stopped after six months of  seroconversion; 
anti HBS titer was 244 IU/ml after two years. The patient 
who seroconverted was genotype D; HBeAg non‑reactive; 
with grade  2 liver fibrosis on biopsy  (Metavir scoring 
system); and had earlier received Interferon, Lamivudine, 
PEG IFN, adefovir and then adefovir plus lamivudine; 
and finally tenofovir for 1325 days before getting enrolled 
into the study. None of  the patients in tenofovir group had 
HBsAg seroconversion. Figure 3 shows the Kaplan Meier 
graph for the difference in HBsAg clearance between the 
two treatment groups.

Figure 1: Flow diagram showing the enrolment of patients
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By the end of  two years, the mean HBsAg decreased 
significantly within the add‑on therapy group (from 
4753 IU/ml to 2402; P = 0.03). At the end of  two years, the 
mean HBsAg decreased from 5957IU/ml to 4198 (P = 0.09) 
in the tenofovir monotherapy. A paired t‑test was used to 
calculate the difference in HBsAg in the group from the 
base line to end of  two years (Data given in Table 2). Median 
and interquartile values of  HBsAg in IU/ml, before the 
randomization and at each 6 months are given in Table 3.

Serological and virological response during the treatment 
period is shown in Table 4. It shows the number of  
patients with HBsAg and HBeAg before randomization 
and changes occurred during the two years of  study period. 
Two patients in the tenofovir group had HBeAg loss, and 
one patient had seroconversion. In the add‑on group, 
one patient who was HBeAg non‑reactive at the time of  
randomization converted to HBeAg reactive status.

At the end of  two years, 35% of  the patients in the add‑on 
treatment group had <500  IU/ml of  HBsAg compared 
to 20% of  the patients in the tenofovir monotherapy. Two 
patients in the add‑on therapy and one patient in tenofovir 
group had >1 log reduction of  HBsAg at the end of  two years.

After the recruitment, in the add‑on group, three patients' 
HBV viral load increased to >2000 IU/ml and reverted 
to <15 by the end of  the study. From the tenofovir group, 
three patients' HBV viral load increased to >2000 IU/ml 
during the treatment and reverted to <15 IU/ml within 
months. The increase in the HBV viral load for patients 
was attributed to non‑compliance to the treatment.

Figure 2: Trial design

Figure 3: During the study period, HBsAg loss and seroconversion was 
observed in one patient out of 23 in the add‑on therapy as compared 
to zero patients out of 25 in the tenofovir monotherapy group

Table 1: Baseline characteristics of the recruited patients
PEG IFN + Tenofovir (23) Tenofovir n=25 Total P

Age in years 43.5±11.4 44.3±12.2 0.83
Gender

Male 22 (51%) 21 (49%) 43 0.35
Female 1 4 5

Genotype 0.5
A 1 0 1
B 1 0 1
D 10 12 22
E 0 1 1
Not done 11 12 23

HBeAg Reactive 11 (61%) 7 (39%) 18 0.16
HBeAg Non‑Reactive 12 (40%) 18 (60%) 30
Patients with co‑morbid illnesses 7 (30%) 17 (86%) 24 0.009
Mean number of days of TDF treatment before the recruitment.
Units are in days

1128±380 1141±441 0.91

Body Mass Index±standard deviation 27.7±3.1 30.0±6.2 0.1
WBC billion cells/L 6.4±1.6 6.5±2.3 0.8
Hemoglobin gram per liter 149±14 149±17 0.9
Platelets billion per liter 236±56 244±75 0.68
ALT in IU/ml 35.56±16.9 29.4±12.6 0.16
AST in IU/ml 25.96±8.1 22.47±7.9 0.14
HBV viral load IU/ml 9.82±20 80.4±300 0.27
HBsAg quantification in IU/ml 4515±7313 5958±9212 0.55
Undetectable HBV (IU) before randomization 15 (65.2%) 13 (52%) 0.49

All data presented as mean±SD, or n (%) as appropriate
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More number of  patients had treatment discontinuation 
or interruption during the study period in the add‑on 
treatment group [Table 5]. Adverse events that occurred 
during the study trial period are given in Table 6.

DISCUSSION

In this randomized controlled trial, we found that in 
chronic hepatitis B patients with a combination of  PEG 
IFN to tenofovir as an add‑on therapy, HBsAg clearance 
and seroconversion was 4.3% in comparison to tenofovir 
monotherapy. The HBsAg had decreased significantly in 
patients treated with PEG IFN and tenofovir. The adverse 
events and discontinuation of  treatment were observed 
more in the add‑on treatment group.

This study specifically tried to look at the benefit of  the 
combination of  PEG IFN and tenofovir to clear the 
HBsAg. We randomized patients only when they had 
a virological response to tenofovir. Hence, we did not 
aim for the virological response, though sustained viral 
suppression was the treatment objective. It is well known 
that most CHB patients on NAs require a long‑term 
treatment course and have adherence problems and viral 
resistance.

A theoretical advantage of  adding PEG IFN and NAs has 
been explained earlier: it might restore both arms of  the 
immune system, NK cells as well as CD8+ T cells that are 
typically dysfunctional during chronic HBV infection and 
only partially restored by either therapy. This phenomenon, 
in turn, may help in eliminating infected cells; induce 
hepatocyte proliferation; cccDNA loss and HBsAg loss.[17,18] 
Because of  this theoretical background, we randomized 
patients who have been treated with tenofovir for more 
than six months. Only 12.5% of  the randomized patients 
had HBV DNA 15 to 2000 IU/ml. We had expected more 
number of  patients to achieve HBsAg clearance with 
combination therapy because of  the immunomodulatory 
actions of  PEG IFN and potent anti‑viral actions of  
tenofovir.

Previously, different combinations of  PEGINF and NAs 
have been tried. The trials have tested the efficacy of  adding 
both PEGINF and NAs simultaneously or sequentially. In 
sequential therapy, either PEG IFN is started first and later 

Table 3: The median and interquartile values of HBsAg values in IU/ml before randomization and during the treatment
Group Median HBsAg before 

randomization
HBsAg after 
6 months

HBsAg after 
12 months

HBsAg after 
18 months

HBsAg after 
24 months

PEG IFN + 
Tenofovir

Median 1216 887 786 855 945
Percentiles

25 519 251 134 141 147
50 1216 887 786 855 945
75 4365 3642 2918 3384 3159

Tenofovir Median 2342 2494 2218 2079 1695
Percentiles

25 826 737 665 632 575
50 2342 2494 2218 2079 1695
75 6192 6104 5527 5792 4359

Table 4: Describes the number of patients who have lost HBsAg, HBeAg and or seroconverted with respective antibody 
formation during the study period. Data are given as number of patients
Variable Treatment group Status Before the recruitment 6 months 12 months 18 months 24 months Total

HBsAg Add on 23 0 1 0 0 1
Tenofovir 25 0 0 0

HBeAg Add on 11 0 0 0 0 0
Tenofovir 7 2 0 0 0 1

HBeAg seroconversion Add on 11 0 0 0 0 0
Tenofovir 7 1 0 0 0 1

HBeAg reactivation from 
negative to positive

Add on 12 0 0 1 0 1
Tenofovir 18 0 0 0 0 0

Table 2: Baseline and on-treatment HBsAg levels at different 
time-points in the two patient groups

Add on therapy Tenofovir monotherapy
Mean HBsAg IU/ml P Mean HBsAg IU/ml P

Pre‑treatment 3006 0.84 6106 0.75
6 months 2914 5943
Pre‑treatment 2832 0.19 5958 0.9
12 months 1795 5846
Pre‑treatment 4572 0.04 6206 0.37
18 months 2620 5540
Pre‑treatment 4753 0.03 5958 0.09
24 months 2402 4198

The mean HBsAg IU/ml decreased significantly with PEG IFN add‑on 
therapy. The mean HBsAg decrease in the tenofovir monotherapy was 
not significant. The results were compared between the HBsAg values 
obtained from the pretreatment and six months’ interval for two years. 
The paired t‑test was used to calculate the difference, and this was done 
for each group separately
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NAs is added or initially NAs is started and then later PEG 
IFN is added. Once the second medication is added, we 
have the option of  continuing both PEG IFN and NAs 
or discontinuing one of  them.[6,11]

Most simultaneous or sequential combination trials of  PEG 
IFN and NAs have been able to produce HBsAg loss in 
the range of  2 to 9 percent.[9,10,12,13,19,20] We also got a result 
consistent with others; the HBsAg loss and seroconversion 
was 4.3% in our study.

All the recent guidelines agree that from NAs, tenofovir 
and entecavir are preferred because of  their potency and 
minimal risk of  resistance.[1‑3] The combination trials 

experimented NAs and PEG IFN. Entecavir was tried 
in ARES trial and OSS trial.[11,21] Tenofovir was used by 
Marcellin et  al. in their multinational study.[9] Therefore, 
we selected patients who have been treated with the most 
potent NU tenofovir. Before these patients were given 
tenofovir, 73% of  them had received one or more other 
anti‑viral treatments.

In our study, HBsAg levels decreased during the study 
period but this decline, by paired t‑test results, was 
statistically more with add‑on therapy. Will HBsAg level 
decrease further with time and will more patients treated 
with PEG IFN and tenofovir attain HBsAg clearance? Only 
a long‑term follow‑up can give us the answer.

In HBeAg negative genotype D patients, the calculated 
expected time for HBsAg clearance was 17  years to 
63 years; and shortest was 17 years with tenofovir.[22]

Quantification of  HBsAg in patients being treated with 
PEG IFN has been found useful in predicting treatment 
response.[23] Failure of  decline in HBsAg at six months can 
be used for stopping PEG IFN. Baseline HBsAg levels 
are significantly lower in patients who achieve an SVR 
than in non‑responders. This has been found true in both 
HBeAg‑positive and HBeAg‑negative patients.[24] Week 24 
HBsAg titers <1500 IU/ml are associated with higher rates 
of  treatment response after PEGIFN and HBsAg loss after 
6  months’ follow‑up than HBsAg levels >1500  IU/ml, 
in both HBeAg‑positive and negative patients.[25] From 
a retrospective study of  55 HBeAg‑positive patients, 
7 (63.6%) out of  11 patients with HBsAg level <1500 IU/ml 
achieved a virological response at week 48.[26]

Table 5: Treatment discontinuation or interruption was observed 
more in patients treated with PEG IFN and tenofovir compared 
to tenofovir monotherapy

PEG IFN + Tenofovir (23) Tenofovir (25) P

Serious adverse 
events followed by 
discontinuation from 
the study

2 0 0.19

Dose reduction of 
PEG IFN

3

Dose interruption of 
PEG IFN due to side 
effects

2

Dose reduction of 
tenofovir due to side 
effects*

1

Dose interruption of 
tenofovir

2

Withdrawn from the 
study before the first 
dose of medications

1 0

The dose reduction of tenofovir was made because of impaired renal 
function*

Table 6: Adverse events were more often noted in the PEG IFN and tenofovir group
Adverse events PEG IFN + Tenofovir (23) Tenofovir (25)

Belching, gas bloating, and dyspepsia 0 1
Vitamin B12 deficiency and Vit D deficiency 1 0
Weight loss and hair loss 1 0
Back pain and knee pain 0 1
Lactic acidosis (Metformin+Sitagliptin) 0 1
Injection site rash and itching 1 0
Cough, throat pain, and diarrhea 1 0
Contrast‑induced renal injury after angiogram 0 1
Redness at the injection site. Bleeding per rectum 1 0
Weight gain 0 1
Tiredness, back pain, weakness, and neutropenia 1 0
Neutropenia, back pain, myalgia, and dizziness 1 0
Hypothyroidism, joint pain, and itching 1 0
Hypothyroidism 0 1
Neutropenia, skin rash, and itching. 1 0
Anorexia, weight loss, depression, and anxiety 1 0
Tenofovir nephropathy 1 0
Dermatofibrosis 0 1
Pruritus, peri‑anal pain, and colon polyps 1 0
Lactic acidosis with metformin 1 0
Insomnia, tiredness, wheezing, and weight loss, 1 0
Hemospermia, hematuria, 1 cm mass left kidney. Hypokalemia and hypertension 1 0
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We observed, at the end of  two years, 35% of  the 
patients in add‑on treatment have <500 IU/ml of  HBsAg 
compared to 20% in the tenofovir monotherapy. Two 
patients in add‑on therapy and one patient in tenofovir 
group had >1 log reduction of  HBsAg at the end of  two 
years. Earlier, low levels of  HBsAg and >1log10 reduction 
of  HBsAg has been observed with increased HBsAg 
clearance.[27,28]

End of  the treatment HBsAg level is a favorable factor 
for HBsAg clearance. In one study, of  the 198 patients, 
16  (8%) had cleared HBsAg by the three‑years post 
treatment analysis. Of  the 23  patients with an HBsAg 
level  ≤10  IU/mL, 12  (52%) had cleared HBsAg three 
years after treatment compared with only four (2.3%) of  
the 171 patients with an HBsAg level ≥10 IU/mL at the 
end of  treatment (P < 0.0001).[27]

Another factor that favors HBsAg loss is a decrease in 
HBsAg level by the end of  treatment. In a French study, 
97 HBeAg‑positive patients were retrospectively evaluated. 
During a median follow‑up of  14 years (range, 5–20 years), 
28 patients (29%) developed HBsAg seroconversion. Most 
patients who lost HBsAg during post‑treatment follow‑up 
had a ≥1 log10 IU/ml decrease in HBsAg levels at the end 
of  48 weeks.[28]

Another study showed that longer duration of  combination 
might be a favorable factor for HBsAg clearance. In that 
trial, 47  patients with HBeAg‑positive CHB received 
either PEG IFNalpha‑2a  (135 mug once weekly) plus 
lamivudine (100 mg daily) or adefovir (10 mg daily). All 
patients completed 96 weeks of  therapy and were followed 
up for a further 24 weeks. Researchers found that HBsAg 
seroconversion rate, which was 6.4% at 48 weeks, increased 
to 21.3% at 96 weeks, and 27.7% at 120 weeks.[29]

As expected, more patients in the add‑on treatment arm 
faced discontinuation of  treatment, dose adjustments, 
and adverse events. Notably, two patients developed lactic 
acidosis with tenofovir, and both patients were already on 
metformin. In both patients, lactic acid levels reversed into 
normal with discontinuation of  metformin.

The advantage of  the study was that it was a randomized 
controlled trial. We addressed the specific question of  
HBsAg clearance as our primary objective. We used the 
most potent anti‑viral nucleotide analog tenofovir to induce 
viral suppression for an adequate period and randomized 
patients with viral response to tenofovir. The trials results 
were analyzed based on intention to treat analysis, and all 
randomized patients were assessed.

The sample size was one of  the limitations of  the trial. 
Though we had expected to enroll more patients, within 
the limited recruitment time, we were able to randomize 
only 48 patients. Also, the trial was a single‑center study.

CONCLUSION

Contrary to our expectations, only 4.3% of  patients in 
the add‑on treatment had HBsAg clearance. HBsAg level 
decreased significantly more in add‑on treatment patients. 
The patients receiving PEG IFN had adverse events, 
and they required more monitoring. With no significant 
HBsAg clearance, the utility of  this combination regimen 
is questionable.
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