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ABSTRACT
Background. Hepatitis B virus (HBV) infection is a global health concern, with an estimated 296 million chronic car-
riers worldwide. Quantification of hepatitis B surface antigen (HBsAg) is a crucial tool in HBV disease management,
providing valuable insights into disease progression and treatment efficacy.

Objective. To evaluate the comparative performance of the Abbott Architect HBsAg QT and Roche Elecsys HBsAg Il
assays in quantifying hepatitis B surface antigen (HBsAg) levels in patients with chronic hepatitis B (CHB).

Methods. This prospective study enrolled 60 confirmed CHB patients between February 2021 and November 2021.
HBsAg levels were measured using both assays and subsequently log-transformed (log10 IU/mL) for statistical
analysis. Interclass correlation coefficient (ICC), Pearson correlation coefficient, and Bland-Altman analyses were
employed to assess assay concordance and systematic bias.

Results. A statistically significant positive correlation was observed between the Elecsys HBsAg Il and Architect
HBsAg QT assays for both untreated and treatment-receiving CHB patients (ICC values not specified, p <0.001).
Notably, Architect consistently yielded higher HBsAg measurements compared to Elecsys.

Conclusion. Both the Elecsys HBsAg Il and Architect HBsAg QT assays demonstrate robust correlation in quantifying
HBsAg levels in CHB patients. However, the Architect assay exhibits a systematic positive bias relative to Elecsys,
which should be considered when interpreting results and making clinical decisions. Both tools provide reliable as-
sessments for HBsAg quantification within CHB management strategies, but it is essential to be aware of potential
assay-specific differences.
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INTRODUCTION

Hepatitis B, caused by the hepatitis B virus (HBV),
poses a significant global public health challenge,
affecting an estimated 257 million individuals
worldwide. The virus is particularly prevalent in
Asia and Africa, with India bearing a substantial
burden of the disease [1-3]. Healthcare workers are
at an increased risk of HBV infection due to their
exposure to blood and bodily fluids. HBV belongs to
the Hepadnaviridae family, characterized by its
double-stranded DNA genome2. The virus exhibits a
complex replication cycle, involving the production
of viral proteins that facilitate the assembly of new
viral particles. Infection with HBV can lead to a
range of clinical manifestations, from asymptomatic
carriage to acute and chronic liver disease. In India,
HBV prevalence is estimated at 3%, with a higher
prevalence among tribal communities [4-7].

This translates to approximately 40 million indi-
viduals in India carrying HBV, as evidenced by the
presence of hepatitis B surface antigen (HBsAg) in
3-4.5% of the population [7-11]. Chronic hepatitis B
infection significantly increases the risk of severe
liver conditions like cirrhosis and hepatocellular
carcinoma, contributing to a global mortality rate of
0.5-1.2 million deaths annually, with 100,000 fatali-
ties in India alone. While there is currently no cure
for chronic hepatitis B infection, effective treatment
options are available to manage the disease and pre-
vent complications. However, prevention remains
the cornerstone of HBV control. A safe and effective
vaccine is available to prevent HBV infection [12,13].

The vaccine is recommended for all infants, ado-
lescents, and high-risk individuals, such as health-
care workers and individuals with close contacts to
HBV carriers. Accurate assessment of HBV preva-
lence remains challenging due to the intricate serol-
ogy and natural progression of the infection. Sero-
logical markers, including HBsAg, antibody to
hepatitis surface antigen (anti-HBs), antibody to
hepatitis B core antigen (anti-HBc), and IgM anti-
body subclass of anti-HBc (IgM anti-HBc), are used
to diagnose and monitor HBV infection. HBsAg test-
ing remains crucial for identifying individuals with
chronic HBV infection [14-17].

Recent advancements in diagnostic technologies
have introduced quantitative serum HBsAg assays,

HDV - Hepatitis delta virus GGT
- Human immunodeficiency

- Immunoglobulin M,

- Gamma-glutamyl transferase
MCV - Mean corpuscular volume
LoQ - Limit of quantification

WHO - World Health Organization

IU/mL - International Units per milliliter

such as Radio Immunoassays (RIA) and fully auto-
mated ChemiLuminescence Immunoassays (CLIA).
These assays provide more precise measurement of
HBsAg levels, which is essential for monitoring
treatment response and assessing the risk of liver
disease progression. Blood serves as the preferred
specimen for diagnosing HBV infection. Serological
tests for viral antigens and antibodies can be per-
formed on either serum or plasma. Both HBV anti-
gens and antibodies remain stable under various
storage conditions, facilitating sample collection
and transport. The HBV vaccine has demonstrated
efficacy in inducing protective immunity in 90-95%
of recipients. The vaccine is safe and well-tolerated,
with minimal side effects. Vaccination remains the
most effective strategy to prevent HBV infection and
its associated complications [18-20].

This study aims to compare the Architect and
Elecsys HBsAg II assays in chronic hepatitis B pa-
tients to evaluate their diagnostic effectiveness. By
comparing the performance of these two widely
used assays, researchers can provide valuable in-
sights into their ability to accurately detect and
quantify HBsAg levels, ultimately contributing to
improved patient management and treatment out-
comes.

MATERIALS AND METHODS

The study was carried out between February
2021 and November 2021; a total of 60 consecutive
patients (38 males and 22 females) affected by
chronic hepatitis B attending the Infectious Diseases
and Clinical Microbiology outpatient clinic of our
hospital were included. Exclusion criteria was pa-
tients with CHB patients co-infected with hepatitis C
virus, hepatitis delta virus (HDV) infection, human
immunodeficiency virus (HIV), autoimmune liver
disease and patients with chronic renal failure.
Complete demographic data along with clinical con-
dition of all patients was recorded. All study sub-
jects sera were tested for routine hepatitis B im-
mune serological markers (HBs Ag, HBe Ag, anti-HBe,
anti-HBc, total/IgM) by commercial methods (Archi-
tect i2000SR, Abbott Diagnostics, IL, USA). All sera
were tested for quantitative HBs Ag by quantitative
assay (Architect HBs Ag quantitation QT assay, Ab-
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bott Diagnostics, IL, USA) and Elecsys HBs Ag II
assay. (Elecsys HBs Ag II assay GmbH, Mannheim,
Germany). A quantitative PCR method (Applied Bio-
systems, ABI 7500 Real Time PCR System) was uti-
lized to determine HBV-DNA levels. The HBs Ag lev-
els were measured with Architect HBs Ag QT assay.
This is a two-stage CLIA, with flexible assay proto-
cols referred to as chemiflex.

Elecsys HBs Ag II:

Quantitation of HBs Ag was measured using the
Elecsys HBs Ag II quantitative assay. Detection of
HBs Ag by Elecsys utilizes a sandwich principle and
this assay has two stages: first, a complex is formed
with 2 monoclonal HBs Ag-specific antibodies, one
of which is biotinylated and the other labeled with a
ruthenium complex. This complex joins to the solid
phase through interaction of biotin and streptavidin
after attachment of streptavidin-coated micro parti-
cles. The mixture is subsequently aspirated into a
measuring cell, where application of a voltage in-
duces chemiluminescent emission, which is meas-
ured by a photomultiplier. All serum samples were
tested at a dilution of 1:400. The Elecsys HBs Ag II
quantitative assay is calibrated to give results in
terms of International Units per milliliter (IU/mL).

Statistical analysis: Quantitative variables were
expressed as mean values with Standard Deviation.
The correlation between HBs Ag levels by both the
methods was done by Pearson’s Correlation Coeffi-
cient test, Interclass Correlation test and Bland-Alt-
man Analyses. Statistical analysis was done using
Statistical Package for the Social Sciences software
(SPSS) for Windows (Chicago, Illinois, USA) version
17.0. All P values less than 0.05 were considered sig-
nificant.

RESULTS

Out of 60 (28 naive, 32 on-treatment) cases, 38
(63.3%) were male and 22 (36.7 %) were female. The
mean age of the patients was 42,9+13.43. The mean
HBs Ag titer was 5452+6241 IU/ml in Architect meth-
od and this value was 3163+1534 IU/ml in Elecsys
method. The mean value of HBV DNA is level is
374139242+1673669831 IU/ml. There was a signifi-
cant association between fibrosis score and HBs Ag
level in naive CHB patients and HBs Ag level was sig-
nificantly lower in the group with high fibrosis
scores (p=0.028). There was a significant correlation
between HBs Ag levels measured by Architect assay
and HBV DNA levels in naive CHB patients (p <0.013
r=0.423). However, there was no correlation be-
tween HBs Ag levels measured by Elecsys and HBV
DNA levels (p=0.137; r=0.256). The HBV DNA data of
on- treatment patients were almost of low titer or
undetectable. The mean HBs Ag levels resulted by
the Architect assay were higher than those obtained
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by the Elecsys assay. There was a high correlation
between two methods with Interclass Correlation
analysis (r=0.743; p <0.001) (Tablel).

TABLE 1. Correlation between HBsAg measurements using
the Architect HBsAg QT assay and the Elecsys HBsAg by
interclass correlation test (r=0.743; p <0.001)

Intercl 95% confidence
Class nterciass interval Significance
correlation
Lower Upper
Single 0687 | 0534 | 0756
measures
A p <0.001
verage 0.765 0.654 | 0.862
measures

The table shows a strong correlation between
HBsAg measurements using the Architect HBsAg QT
assay and the Elecsys HBsAg by interclass correla-
tion test, with both intraclass correlation coeffi-
cients being statistically significant (p<0.001). This
indicates that the Elecsys HBsAg assay is a reliable
measure of HBsAg levels. The higher intraclass cor-
relation coefficient for average measures suggests
that the Elecsys HBsAg assay is more reliable when
the results of multiple measurements are averaged
together. This is likely because the Elecsys HBsAg as-
say is a quantitative assay, while the Architect HB-
sAg QT assay is a semi-quantitative assay. This
means that the Elecsys HBsAg assay is able to meas-
ure HBsAg levels more precisely than the Architect
HBsAg QT assay. The table shows that the Elecsys
HBsAg assay is a reliable and accurate measure of
HBsAg levels. It is more reliable than the Architect
HBsAg QT assay, especially when the results of mul-
tiple measurements are averaged together.

In this study, the agreement between the two
measurement methods was evaluated using Bland-
Altman plots and by calculating limits of agreement
(Table 2). It is customary to calculate 95% limits of
agreement for each comparison (average difference
+ 1.94 standard deviation of the difference), which
indicate the range within which measurements by
the two HBsAg methods are expected to fall for CHB
patients. As shown in Table 2, the average differ-
ence between Log HBsAg1 (Architect HBsAg QT) and
Log HBsAg2 (Elecsys HBsAg) was 0.036 units, with
95% limits of agreement ranging from -1.252 to
1.261 units. This implies that for CHB patients, Log
HBsAg1 (Architect HBsAg QT) values can be 1,24
units lower or 1,236 units higher than Log HBsAg2
(Elecsys HBsAg) values. The coefficient of variation
(CV) was employed to assess the repeatability of
each method and determine which method is supe-
rior or more reliable. CV expresses the standard de-
viation as a percentage of the mean. The CVs for Log
HBsAg1 (Architect HBsAg QT) and LogHBsAg2 (Elec-
sys HBsAg) were 21.3% and 29.7%, respectively.
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TABLE 2. Comparison of Measurement Methods: Agreement, Limits, and Repeatability

in Quantifying HBsAg Levels in Chronic Hepatitis B Patients

Method n d Standard Deviation | Limits of agreement

d + 1.94 Standard Deviation
LogHBsAgl — 60 0.036 |0.573 -1.252 1.261
LogHBsAg2

Since alower CV indicates better repeatability, these
results suggest that Log HBsAgl (Architect HBsAg
QT) exhibits superior repeatability and is therefore
a more reliable method compared to Log HBsSAg2
(Elecsys assay).The correlation between the Elecsys
and Architect assays was examined for both un-
treated and on-treatment patients. The results re-
vealed a significantly strong correlation between
the two assays in both groups of patients.

DISCUSSION

Hepatitis B virus (HBV) infection is a frequently
encountered disease worldwide. Identification of
HBs Ag in plasma or serum has long served as a
qualitative diagnostic marker of HBV infection.
Nazir et al compared different parameters such as;
specificity, sensitivity, positive and negative predic-
tive values of two immune chromatographic Rapid
tests with ELISA for HBs Ag [21]. They concluded that
the Rapid tests (ICT) are not comparable to ELISA in
terms of sensitivity but can be used for screening of
Hepatitis B. Ajayi et al done a cross sectional study
to determine the seroprevalence of HDV among HBs
Ag-seropositive patients and associated biochemical
profiles [22]. The study states that a relatively low
presence of HDV in HBs Ag-positive patients. HDV-
HBV co- infected patients had somewhat worse liver
enzyme up regulation. Karagoz et al evaluated the
performances of the Elecsys HBs Ag II and Abbott
Architect HBs Ag assays in chronic hepatitis B(CHB)
patients [23]. There was a significant correlation be-
tween the results of the Elecsys HBs Ag IT and Abbott
Architect HBs Ag assays in the overall and naive/on-
treatment CHB patients.

Gecge assessed the microbiological and biochem-
ical parameters of patients with chronic hepatitis B
pre-diagnosis according to their HBV-DNA levels
[24]. They concluded that GGT, MCV, albumin, HBs
Ag levels might be used as indicators to diagnose
CHB disease, and to determine the course of the dis-
ease together with HBV-DNA levels.

Carrilho et al evaluated the frequency of hepati-
tis B virus (HBV) markers in families of HBs Ag-posi-
tive patients with chronic liver disease. Serum anti-
HBc, HBs Ag and anti-HBs were determined by enzyme
immunoassay and four subpopulations were con-
sidered: genetically related (consanguineous) and
non-genetically related (non-consanguineous). The
study showed a high familial aggregation rate for

both ethnic groups, 18/19 (94.7%) and 23/26 (88.5%)
of the Asian and Western origin, respectively [25].

Wursthorn et al done qualitative Elecsys HBs Ag
IT assay using a quantitative research protocol. A di-
lution algorithm was developed for the Elecsys HBs
Ag 1I assay to allow quantification of HBs Ag levels
[26]. They concluded that Elecsys HBs Ag II assay re-
liably determined serum HBs Ag levels in a wide
range of samples.

Lee et al assessed the Elecsys HBs Ag II quant as-
say (Roche Diagnostics, USA) for within-run, be-
tween-run, and between-day precisions, linearity,
carryover, and clinical specificity. They evaluated
for correlation between HBs Ag and hepatitis B vi-
rus (HBV) DNA. They found that Elecsys HBs Ag II
quant assay showed good performance for preci-
sion, linearity, carryover rate, and specificity [27].
Maylin et al Bland-Altman analysis was performed
to assess mean between-assay difference and limits
of agreement (LOA) both overall and stratified on
HBV (Hepatitis B Envelope antigen [HBe Ag] status,
replication, genotype, HBV mutants) or HIV (CD4
cell count) cofactors. They concluded that the Elec-
sys assay, with automatic on board dilution, is capa-
ble of quantifying serum HBs Ag levels in HIV-HBV
co-infected patients, with very high correlation with
the Architect assay [28].

Park et al evaluated the analytical performance
of the Sysmex HISCL HBs Ag assay and to assess the
analytical correlation with the Roche Elecsys HBs Ag
I quant assay with clinical samples and the WHO
International Standard. The intra-assay precision,
linearity, assay limitation, accuracy, and compara-
tive evaluation of the HISCL HBs Ag assay were esti-
mated. The HISCL HBs Ag assay, with a highly sensi-
tive LoQ of 0.03 IU/mL, showed similar analytical
performance in HBs Ag quantification to the Elecsys
HBs Ag II quant assay [29-31].

From the present study, it was found that Archi-
tect assay was higher than those obtained by the
Elecsys assay in diagnosis of chronic hepatitis B
cases. Further researches are needed to validate the
results.

CONCLUSION

This study is compared the performance of two
HBsAg quantification assays, the Abbott Architect
HBsAg QT assay and the Roche Elecsys HBsAg II as-
say, in chronic hepatitis B (CHB) patients. The study
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found that both assays showed a strong correlation
in measuring HBsAg levels in CHB patients, but the
Architect assay gave higher readings than the Elec-
sys assay. The study also found that HBsAg levels
were associated with fibrosis score and HBV DNA
levels in untreated CHB patients, but not in on-treat-
ment patients. The study concluded that both assays
are reliable tools for HBsAg quantification in CHB
management, but the differences between them
should be considered when interpreting the results.
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