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AbstrAct
Objective: Hepatitis B surface antigen (HBsAg) seroclearance/seroconversion is regarded as an indicator of the ultimate immune control of 
hepatitis B virus (HBV) infections. HBsAg loss is the most important endpoint, as it shows deep suppression of HBV replication and viral protein 
expression. This study was aimed to retrospectively evaluate the HBsAg seroclearance/seroconversion status in patients with acute or chronic 
hepatitis B (CHB) diagnosis.
Methods: Patients diagnosed with acute or CHB at the Harran University Faculty of Medicine Department of Gastroenterology between January 
2012 and December 2020 were included in this study. This study was designed as a retrospective historical cohort. Experimental analysis of the 
data was done with the help of the SPSS version 22.0 package program.
Results: Of 1,053 patients with positive HBsAg, 854 patients with sufficient data in their files were included in this study. There were 494 (57.8%) 
males and 360 (42.2%) females; the mean age was 42.71 ± 14.31 (range 18–88). The mean duration of illness was 86.13 ± 72.92 months. In the 
9-year follow-up of 854 patients, 65 (7.9%) of the last HBsAg test were negative and seroclearance had developed. The last anti-HBs test was 
positive in 49 (75.4%) of 65 patients who developed seroclearance, and it was found that seroconversion had developed. Twenty-seven of 30 
(90%) of the patients who developed seroclearance had liver transplantation. Sixteen of 19 (84.2%) of them had acute hepatitis B, 14 of 477 
(2.9%) were hepatitis carriers, 5 of 201 (2.5%) had e-negative CHB, 2 of 36 (5.6%) had cirrhosis, and 1 of 43 (2.3%) of them were delta hepatitis 
who developed seroclearance disease; none of the 38 e-positive CHB patients developed seroclearance.
Conclusion: In the 9-year follow-up of patients who were positive for HBsAg at their first admission, approximately one-tenth (7.9%) developed 
seroclearance, and two-thirds also developed seroconversion. After liver transplantation and acute hepatitis B, almost all patients developed 
seroclearance, whereas, in approximately 3% of carriers (e-negative CHB and cirrhotic patients) seroclearance developed.
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IntroductIon
The hepatitis B virus (HBV) infection can cause subclinical or 
asymptomatic infection, acute self-limiting hepatitis, or fulminant 
hepatitis requiring liver transplantation. People infected 
with chronic hepatitis B (CHB) may also develop cirrhosis or 
hepatocellular carcinoma (HCC).1 It is estimated that more than 
350 million people worldwide are infected with CHB, resulting in 
600,000 deaths each year from cirrhosis and HCC. Because more 
than 90% of infected newborns will develop CHB, eradication 
efforts have focused on universal vaccination and screening for 
those born in endemic areas.2 Turkey is among the moderately 
endemic regions in terms of HBV frequency. Hepatitis B surface 
antigen (HBsAg) positivity is 3.9%, and it is estimated that close 
to 3 million people are infected with HBV. In countries with 
intermediate endemics, such as Turkey, the frequency of hepatitis 
B infection varies between 2 and 8%.3

It is widely accepted that HBsAg clearance is associated with 
better clinical outcomes. Studies have shown that the annual rate 
of HBsAg loss is approximately 0.5–2.3%, depending on age at 
enrollment and status of liver disease.4

The main goal of treatment for patients with CHB infection 
is to improve survival and quality of life by preventing disease 
progression and ultimately the development of HCC. Additional 
goals of antiviral therapy are the prevention and treatment 
of mother-to-child transmission, hepatitis B reactivation, and  
HBV-related extrahepatic manifestations. HBsAg loss is considered 
the optimal treatment endpoint, termed functional therapy, but is 
rarely achieved with current antiviral therapy.5

This study aimed to evaluate HBsAg seroclearance and 
seroconversion status after spontaneous or antiviral therapy, in 
patients diagnosed with acute or CHB.

Methods
In this study, the data of patients who were found to be positive 
for HBsAg between January 2012 and December 2020 at the xxx 
University Faculty of Medicine Department of Gastroenterology 
were analyzed retrospectively. Our research is a single-center 
historical cohort study. It was made with the permission of 
the Harran University Faculty of Medicine Ethics Committee, 
numbered E.21890 and dated June 16, 2020.

© The Author(s). 2021 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons. 
org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to 
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain 
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

1Department of Internal Medicine, Sanliurfa Balikligol State Hospital, 
Sanliurfa, Turkey
2Department of Gastroenterology, Harran University, Sanliurfa, Turkey
3Department of Internal Medicine, Harran University, Sanliurfa, Turkey
Corresponding Author: Cigdem Cindoglu, Department of Internal 
Medicine, Harran University, Sanliurfa, Turkey, Phone: +5052281375, 
e-mail: ccindoglu@gmail.com
How to cite this article: Taşkın MC, Uyanikoglu A, Cindoglu C. Evaluation 
of HBsAg Seroclearance in Patients with Hepatitis B. Euroasian J  
Hepato-Gastroenterol 2021;x(x):xx–xx.
Source of support: Nil
Conflict of interest: None

https://orcid.org/0000-0002-3183-3609
https://creativecommons. org/licenses/by-nc/4.0/
https://creativecommons. org/licenses/by-nc/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


Hepatitis B and Seroclearance/Seroconversion

Euroasian Journal of Hepato-Gastroenterology, Volume X Issue X (XXXX–XXXX XXXX)2

Inclusion and Exclusion Criteria
The inclusion criteria were to be older than 18 years of age and 
to have serum HBsAg and anti-HBs levels measured at admission.

The files of the patients who met the inclusion criteria were 
reviewed retrospectively, and demographic characteristics such 
as age and gender at the time of admission, HBsAg, anti-HBs, 
HBeAg, anti-HBe levels, HBV DNA level, and liver function tests were 
evaluated, and HBsAg seroclearance and seroconversion status were 
analyzed in long-term follow-ups.

Methods Used in HBV DNA Measurement
HBV DNA level was measured at the Harran University Medical 
Faculty Medical Microbiology Laboratory with the Abbott m2000 RT 
device using the polymerase chain reaction (PCR) method. Its unit 
is measured in IU/mL. Those with HBV DNA levels below 10 IU/mL  
were considered negative.

Methods Used in Measuring HBsAg, Anti-HBs, HBeAg, 
and Anti-HBe
Levels were measured using the ELISA method with the Abbott 
I2000 device in the Medical Microbiology Laboratory of the Medical 
Faculty of Harran University. Its unit is measured as S/CO. HBsAg 
range of 0–1 was considered negative, and >1 was considered 
positive. Anti-HBs range of 0–10 was considered negative, and >10 
was considered positive.

Methods Used to Measure ALT-AST-GGT-ALP
Levels were measured with the Abbott 16000 Architect device in 
the Medical Biochemistry Laboratory of the Medical Faculty of 
Harran University. The reference range of alanine aminotransferase 
(ALT) level is 0–55, and its unit is measured as U/L. The reference 
range of aspartate aminotransferase (AST) level is 5–34, and its 
unit is measured as U/L. The reference range of gamma-glutamyl 
transferase (GGT) level is 9–36, and its unit is measured as IU/L. The 
reference range of alkaline phosphatase (ALP) level is 46–113, and 
its unit is measured as U/L.

Statistical Method
The data were transferred to the SPSS statistical database. Statistical 
Package for Social Sciences Version (SPSS) 20.0 program was used 
for statistics. Frequency and crosstab tests were used for the 
frequency analysis of the data.

results
Of the 1,053 patients who were found to be HBsAg positive at the 
first admission, 854 patients with sufficient data in their files were 
included in this study. Of the 854 patients, 494 (57.8%) were male and 
360 (42.2%) were female, with a mean age of 42.71 ± 14.31 (range 
18–88). The mean disease duration was 86.13 ± 72.92 months.

Nineteen patients (2.2%) were acute hepatitis, 477 patients 
(55.9%) were carriers of inactive hepatitis B, 201 patients (23.5%) 
had e-negative CHB, 48 patients (5.6%) had e-positive CHB,  
36 patients (4.2%) had HBV-related cirrhosis, and 43 patients (5.1%) 
had delta hepatitis. Cirrhosis developed in 6 (14%) of 43 delta 
hepatitis patients. Thirty patients (3.5%) had liver transplantation. 
Of these 30 patients, 9 had delta hepatitis. The clinical distribution 
of the cases is shown in Table 1.

Of 854 patients who had a positive initial HBsAg test, 65 (7.6%) 
had a negative final HBsAg test and had seroclearance, while 789 
(92.4%) had a positive HBsAg test.

The last anti-HBs test was positive in 49 (5.7%) of 854 patients 
whose initial anti-HBs tests were negative. Anti-HBs test was still 
negative in 805 patients (94.3%). Seroconversion developed 
in 49 (75%) of 65 patients who became HBsAg negative. The 
clinical distribution of patients who developed seroclearance and 
seroconversion is shown in Table 2.

Of the 854 patients, 769 had initial HBeAg results. HBeAg 
test was negative in 696 (90.5%) of these patients and positive in 
73 (9.5%). HBeAg turned negative and anti-HBe seroconversion 
developed in 48 (65.8%) of 73 positive patients whose follow-up 
results were available.

Of 854 patients, 358 (42%) received various treatments. Of 
358 patients, 186 (52%) were on tenofovir, 79 (22.1%) were on 
entecavir, 24 (6.7%) were on lamivudine, and 69 (19.2%) were on 
pegylated interferon (peg-IFN) 2a/2b treatment. Of 40 patients 
who developed seroclearance with treatment, 26/186 were treated 
with tenofovir, 10/79 with entecavir, and 4/24 with lamivudine. 
Thirty of these 40 patients were liver transplant patients. Of the  
30 patients who had liver transplantation, 22 (73.3%) were 
receiving tenofovir, 7 (23.3%) entecavir, and 1 (3.4%) lamivudine.

Excluding liver transplant patients, 4 out of 328 treated 
patients (2.4%) received tenofovir treatment, 3 (4.1%) of  
72 patients were treated with entecavir, and 3 (13%) of 23 patients 
were treated with lamivudine, and seroclearance had improved. 
A total of 69 patients who received peg-IFN 2a and peg-IFN 2b 
treatment did not develop seroclearance (Table 3).

Of 854 HBsAg-positive patients at the first admission, 358 
(41.9%) received treatment and 496 (58.1%) did not receive 
treatment. Of the 358 patients who received treatment, 132 had 
final HBV DNA. One hundred and eighteen (89.4%) of 132 patients 

Table 1: The clinical distribution of the cases

Clinic n (%)
Acute hepatitis B 19 2.2%
Inactive hepatitis B 477 55.9%
e(−) chronic hepatitis B 201 23.5%
e(+) chronic hepatitis B 48 5.6%
Cirrhosis 36 4.2%
Liver transplantation
Delta hepatitis 

30
43

854

3.5%
5.1%
100%

Table 2: The clinical distribution of patients who developed 
seroclearance and seroconversion

Clinic n Seroclearance n (%) Seroconversion n (%)
Acute  
hepatitis B

19 16 (84.2%) 12 (63.2%)

Inactive  
hepatitis B

477 14 (2.9%) 8 (1.6%)

e(−) chronic  
hepatitis B

201 5 (2.5%) 4 (1.9%)

e(+) chronic  
hepatitis B

48 0 0

Cirrhosis 36 2 (5.6%) 0 
Liver  
transplantation

30 27 (90%) 25 (83.3%)

Delta hepatitis 43 1 (2.3%) 0
854 65 (100%) 49 (100%)
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were HBV DNA negative. Initial AST levels of the patients were 
95.24 ± 283.23, ALT levels were 118.31 ± 350.61, GGT levels were 
49.31 ± 72.18, and ALP levels were 100.98 ± 202.68.

dIscussIon
It is estimated that more than 350 million people worldwide are 
infected with CHB, resulting in 600,000 deaths each year from 
cirrhosis and HCC.2 Turkey is among the moderately endemic 
regions in terms of HBV frequency, and it is estimated that nearly 
3 million people are infected with HBV.3 It is widely accepted that 
HBsAg clearance is associated with better clinical outcomes. Studies 
have shown that the annual rate of HBsAg loss is between 0.5 and 
2.3%, depending on the age of enrollment and the status of liver 
disease.4 This study was aimed to retrospectively investigate the 
main HBsAg seroclearance and seroconversion rates and other 
clinical features in HBsAg-positive patients who were followed up 
with for about 9 years.

HBsAg loss is the most important endpoint, as it shows 
a profound suppression of HBV replication and viral protein 
expression. Liaw et al., in their study of 1965 patients in Taiwan, 
showed that HBsAg seroclearance occurred at an average rate of 
1.15% per year. The cumulative probability of HBsAg seroclearance 
is 8.1% after 10 years but increased disproportionately to 24.9% 
and 44.7% at 20 and 25 years’ follow-up, respectively. These data 
suggest that HBsAg seroclearance may accelerate with longer 
(>10  years’) follow-up.6 In our study, 65 (7.9%) of 854 patients 
had a negative final HBsAg test during their 9-year follow-up, 
and had seroclearance developed. Our results showed that 
HBsAg seroclearance developed at a rate similar to this study in 
approximately 9 years of follow-up.

In the same study, only 17% of patients had detectable anti-HBs 
within 1 year after HBsAg seroclearance, while this rate increased 
to 56% at the 5th year and 76% at the 10th years.7 Similarly, in our 
study, 49 of 65 patients (75%) had a positive final anti-HBs test and 
seroconversion was observed.

In the seroprevalence study conducted by Tozun et al. in 2015, 
41% of HBsAg-positive patients were female and 59% were male.3 
Similarly, there was a slight male dominance in our study, 494 (57.8%) 
of the patients were male and 360 (42.2%) were female, with a mean 
age of 42.71 ± 14.31 years.

Fung et al.’s HBsAg seroclearance rates after 8 years of follow-up 
with entecavir monotherapy on 265 post-transplantation patients 
were 90% at 1 year and 95% at 5 years. At 1 year post-transplant, 
95% had undetectable HBV DNA, reaching almost 100% at 2 years.8 
In our study, HBsAg seroclearance was developed in 28/30 patients 
with liver transplantation.

The probability of progression from acute hepatitis B to CHB, 
according to the period in which HBV was taken, has been reported 
to be approximately 90% in the perinatal period, 20–50% between 
the ages of 1–5, and 5% in the adult age. Improvement is observed 

in approximately 95% of adult patients.6 In our study, the last HBsAg 
test was negative in 16 (84.2%) of 19 patients diagnosed with acute 
hepatitis. Our results were similar to the literature rates.

In a retrospective study of 4061 HBsAg-positive patients, it was 
reported that spontaneous HBsAg seroclearance occurred in a total 
of 47 patients (1.2%), namely, 24 asymptomatic carriers, 7 chronic 
hepatitis patients, 7 cirrhosis patients, and 9 HCC patients. In this 
study, 7 (14.9%) of 47 seroclearance were diagnosed with cirrhosis 
and 7 (14.9%) with CHB.9 Compared to this series, our seroclearance 
rate was higher (7.9%), which may be related to the follow-up 
period. In our study, of 65 patients who developed seroclearance, 
14 (2.9%) were inactive carriers, 5 (2.5%) had chronic hepatitis, and 
2 (3.1%) had cirrhosis.

Although rare, spontaneous HBsAg clearance may occur 
in inactive HBsAg carriers. In previous publications, it has been 
reported that it is seen between 0.5 and 2% per year in Western 
societies and 0.05 and 0.8% per year in Asian countries.10–12 In our 
study, spontaneous seroclearance developed in 14 (2.9%) of 477 
HBsAg carrier patients during a 9-year follow-up.

In the study of Woo et al. with tenofovir and entecavir, virological 
response with tenofovir was 88%, HBeAg seroconversion was 20%, 
and HBsAg loss was 5% in HBeAg-positive patients after 1 year 
of treatment. With entecavir, the virological response was found 
to be 61% and HBsAg loss was 1%.13 In the study conducted by 
Marcellin et al. on the 5-year treatment results of patients receiving 
tenofovir, the virological response rate was 97% in HBeAg-positive 
patients and 99% with a 40% HBeAg seroconversion in HBeAg-
negative patients.7 In our study, 118 (89.4%) of 132 patients who 
received tenofovir, entecavir, and lamivudine treatment, and 
whose data could be accessed, were negative for HBV DNA. Our 
study results were similar to the existing studies.

In the study of Kwon et al., when the response rates of the patients 
after 1-year follow-ups were examined, HBsAg seroconversion was 
not seen in the lamivudine and telbivudine groups, and it was found 
at 3 and 2% for tenofovir and entecavir.14 In our study, excluding 
transplant patients, 4 of 164 (2.4%) patients were treated with 
tenofovir, 3 (4.1%) of 72 patients were treated with entecavir, and 
3 (13%) of 23 patients were treated with lamivudine. Seroclearance 
had improved. Dienstag et al. reported that 23% of 40 patients with 
HBeAg seroconversion who received lamivudine lost HBsAg after 
a median period of 36  months.15 Our seroconversion rates with 
tenofovir and entecavir were similar and close to the literature, and a 
higher rate of HBsAg seroclearance was obtained with lamivudine. It 
was thought that this might be due to the relatively small number of 
patients, the fact that lamivudine patients received longer treatment, 
and possible interferon use before.

The limitations of this study are that this study, which was 
carried out in patients followed up with a diagnosis of HBV infection, 
was conducted retrospectively, with inaccessible data and an 
insufficient number of patients for some groups.

HBsAg loss is considered the optimal treatment endpoint, 
termed “functional therapy,” but it is rarely achieved with the 
current antiviral therapy. The main goal in all treatment options 
is to provide long-term suppression of the HBV DNA level. It has 
been shown that when HBV DNA suppression is provided, the 
progression of fibrosis stops or even improves, and the risk of HCC 
decreases. In HBeAg-positive individuals, anti-HBe seroconversion 
is often a valuable endpoint, as it represents a partial immune 
control of chronic HBV infection. ALT normalization is a good 
indicator of suppression of necroinflammation, especially 
in the liver. It has been shown that the inhibition of viral 

Table 3: The treatment received by the patients and the distribution of 
seroclearance development 

Treatment (n = 328) Seroclearance n (%) 
Tenofovir 164 4 (2.4%)
Entecavir 72 3 (4.1%)
Lamivudine 23 3 (13%)
Peg-IFN 2a 66 0 (0%)
Peg-IFN 2b 3 0 (0%)

*Except for 30 patients who underwent liver transplant
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replication by antiviral therapy provides an elimination of chronic  
HBV-induced necroinflammatory activity and progressive 
fibrotic liver processes in the vast majority of patients, which in 
turn reduces the risk of HCC.16–19 In this study, besides HBsAg 
seroclearance and seroconversion, HBeAg seroconversion and 
suppression of HBV DNA were also investigated.

As a result, in patients with hepatitis B, which is an important 
health problem in our country and our region, seroclearance 
developed in approximately one-tenth (7.9%) of patients, and 
seroconversion developed in two-thirds of the patients who were 
positive for HBsAg at their first application, in an average of 9 years 
of follow-up. After liver transplantation and acute hepatitis B, 
seroclearance developed in almost all patients, while seroclearance 
developed in approximately 3% of carriers, e-negative CHB patients, 
and cirrhotic patients. The data obtained are generally similar to the 
literature data, and with this study, important data were obtained, 
especially in terms of seroclearance/seroconversion, regarding 
hepatitis B patients in the Sanliurfa region, showing that this disease 
should be followed closely and regularly.
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