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Abstract
AIM: To compare the performance of the Da-an real-
time hepatitis B virus (HBV) DNA assay and Abbott Re-
alTime HBV assay. 

METHODS: HBV DNA standards as well as a total of 
180 clinical serum samples from patients with chronic 
hepatitis B were measured using the Abbott and Da-
an real-time polymerase chain reaction (PCR) assays. 
Correlation and Bland-Altman plot analysis was used 
to compare the performance of the Abbott and Da-
an assays. The HBV DNA levels were logarithmically 
transformed for analysis. All statistical analyses were 
performed using SPSS for Windows version 18.0. The 

ORIGINAL ARTICLE

Submit a Manuscript: http://www.wjgnet.com/esps/
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.3748/wjg.v20.i33.11762

World J Gastroenterol  2014 September 7; 20(33): 11762-11769
 ISSN 1007-9327 (print)  ISSN 2219-2840 (online)

© 2014 Baishideng Publishing Group Inc. All rights reserved.

11762 September 7, 2014|Volume 20|Issue 33|WJG|www.wjgnet.com

correlation between the two assays was analyzed by 
Pearson’s correlation and linear regression. The Bland-
Altman plots were used for the analysis of agreement 
between the two assays. A P  value of < 0.05 was con-
sidered statistically significant.

RESULTS: The HBV DNA values measured by the Ab-
bott or Da-an assay were significantly correlated with 
the expected values of HBV DNA standards (r  = 0.999, 
for Abbott; r  = 0.987, for Da-an, P  < 0.001). A Bland-
Altman plot showed good agreement between these 
two assays in detecting HBV DNA standards. Among 
the 180 clinical serum samples, 126 were quantifiable 
by both assays. Fifty-two samples were detectable by 
the Abbott assay but below the detection limit of the 
Da-an assay. Moreover, HBV DNA levels measured by 
the Abbott assay were significantly higher than those 
of the Da-an assay (6.23 ± 1.76 log IU/mL vs  5.46 ± 
1.55 log IU/mL, P  < 0.001). A positive correlation was 
observed between HBV DNA concentrations determined 
by the two assays in 126 paired samples (r  = 0.648, 
P  < 0.001). One hundred and fifteen of 126 (91.3%) 
specimens tested with both assays were within mean 
difference ± 1.96 SD of HBV DNA levels.

CONCLUSION: The Da-an assay presented lower sen-
sitivity and a narrower linear range as compared to the 
Abbott assay, suggesting the need to be improved.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The hepatitis B virus (HBV) DNA values mea-
sured by the Abbott or Da-an real-time polymerase 
chain reaction assay were significantly correlated with 
the expected values of HBV DNA standards. A Bland-
Altman plot showed good agreement between the as-
says. For clinical evaluation, HBV DNA levels derived 



tionally ubiquitous real-time assays, including the CO-
BAS TaqMan HBV test (Roche Molecular Diagnostics, 
Pleasonton, CA, United States), Abbott RealTime HBV 
assay (Abbott Molecular, Des Plaines, IL, United States), 
and the Artus RealART HBV LC PCR kit (QIAGEN, 
Hamburg, Germany) are rarely used in clinical practice in 
China due to their high cost. 

The present comparative study was carried out to ex-
plore the difference and correlation between a domestic 
assay (Da-an assay) and an internationally accepted assay 
(the Abbott assay). The performance of  the two assays 
was evaluated, and the correlation and agreement be-
tween them were analyzed. 

MATERIALS AND METHODS
Clinical samples 
A total of  48 patients with chronic hepatitis B aged 17-65 
years (35 male and 13 female) was enrolled in this study. 
These patients had received adefovir as antiviral therapy 
at the hospital since 2010. A hundred and eighty serum 
samples were obtained at week 0, 12, 24, 36 and 48 dur-
ing antiviral treatment. All samples were stored in the 
laboratory at -70 ℃.

This study was approved by the Ethics Committee of  
Peking University Health Science Center in accordance 
with the Helsinki Declaration. Informed consent was ob-
tained from each patient.

Standards (reference sera)
A panel of  reference sera for quantitating HBV DNA 
was provided by the Chinese National Institutes for Food 
and Drug Control. The HBV DNA reference panel was 
used to evaluate the sensitivity of  the assays, which con-
sisted of  eight negative controls (N1-8), nine positive 
controls (P1-9), and seven sensitivity standards (L0-6). 
The sensitivity standards L0-6 were made from a dilution 
series of  a single serum sample with HBV-marker-neg-
ative serum. This panel of  reference sera was standard-
ized by the WHO international standard for HBV DNA 
(NIBSC10/264) and was measured with several interna-
tionally accepted commercial assays for quantitating HBV 
DNA. The range of  concentrations of  the sensitivity sera 
L0-6 are listed in Table 1, and the logarithmic mean con-
centrations of  standards L0-6 were 2.04, 3.64, 4.72, 5.67, 
6.65, 7.62 and 8.34 log IU/mL, respectively. The HBV 
genotype of  the sensitivity standard (L0-6) is genotype B. 
The panel was produced by the Chinese National Insti-
tutes for Food and Drug Control and data were provided 
by the package insert instruction of  the panel. The panel 
was stored at -70 ℃.

Abbott realtime HBV assay
The serum samples were processed using m2000sp, an 
automatic nucleic acid extraction apparatus that uses a 
magnetic microparticle-based principal for DNA pu-
rification. Amplification was performed on an Abbott 
m2000rt real-time instrument. An initial serum volume 
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from the Abbott assay were significantly higher than 
those of the Da-an assay. 
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INTRODUCTION
An estimated 350 million people worldwide are chroni-
cally infected with hepatitis B virus (HBV) and about 
one-third of  these live in China[1]. The spectrum of  
disease and natural history of  chronic HBV infection 
are diverse and variable, ranging from an inactive carrier 
state to progressive chronic hepatitis B (CHB), which 
may evolve to cirrhosis and hepatocellular carcinoma 
(HCC)[2]. Longitudinal studies of  untreated patients with 
CHB indicate that the 5-year cumulative incidence of  
developing cirrhosis ranges from 8% to 20% following 
diagnosis. The 5-year cumulative incidence of  hepatic 
decompensation is approximately 20% for untreated 
patients with compensated cirrhosis. Untreated patients 
with decompensated cirrhosis have a poor prognosis, 
with only a 14%-35% probability of  survival at 5 years. 
The annual incidence of  HBV-related HCC in patients 
with cirrhosis ranges from 2% to 5%[2]. Antiviral therapy 
against HBV is an important measure for preventing and 
delaying progression of  the disease from CHB to cir-
rhosis, end-stage liver disease, HCC, and death[3]. During 
therapy, quantification of  HBV DNA plays a crucial role 
in the management of  CHB by allowing criteria to be 
established for determining patient eligibility for antiviral 
therapy, monitoring treatment response, and identifying 
the emergence of  resistance in order to adapt therapy[4].

Sensitive and accurate quantification of  HBV DNA is 
necessary to monitor patients with CHB who are receiv-
ing antiviral therapy[5]. An assay with good sensitivity and 
accurate detection for quantitating HBV DNA level will 
contribute to optimal monitoring of  antiviral therapy, 
early confirmation of  drug resistance, and timely treat-
ment adaption. Measurement of  viral load is mostly ac-
complished by detection of  HBV DNA in serum or plas-
ma with nucleic acid amplification or signal amplification 
technologies. Real-time polymerase chain reaction (PCR), 
one of  the target (HBV DNA) amplification techniques, 
has been developed with more sensitivity and broader 
dynamic range when compared to signal amplification 
technique[4]. Several real-time PCR-based commercially 
available tests for the quantitation of  HBV DNA in se-
rum or plasma specimens are routinely used in diagnostic 
laboratories in China. The Da-an real-time HBV DNA 
assay (Da-an Gene Co. Ltd, Sun Yat-Sen University, 
Guangdong, China) is one of  them. However, interna-



of  200 μL was used for the nucleic acid extraction, and 
the final elution volume was 70 μL. Fifty microliters of  
elute was used as an amplification template. 15 IU/mL 
(1.18 log IU/mL, for 200-μL sample) of  the limit of  
detection (LOD) in the Abbott assay was determined by 
testing dilutions of  the WHO International Standard for 
HBV DNA (NIBSC97/746). The upper limit of  quanti-
tation for the Abbott assay was 109 IU/mL and the lower 
limit of  quantitation was equivalent to LOD (15 IU/mL 
for 0.2-mL sample). A specimen with a result of  “not 
detected” was defined to be negative and a result of  “< 
15 IU/mL” was presumed to be under the limit of  detec-
tion. Samples with HBV DNA levels above the upper 
limit (109 IU/mL) were diluted and remeasured at appro-
priate concentrations. 

The Da-an real-time PCR HBV DNA assay
The procedure of  the Da-an real-time PCR HBV DNA 
assay (catalog number: DA-D051) consisted of  extract-
ing nucleic acid manually followed by DNA quantitation 
with real-time PCR. Nucleic acid extraction in detail: (1) 
serum sample with a starting volume of  100 μL was pre-
pared in an Eppendorf  tube, then 100 μL concentrated 
solution was added and mixed by pulse vortexing for 5 
s; (2) centrifugation at 12000 rpm for 10 min; (3) discard 
the upper liquid, then add the extraction reagent 20 μL 
to the precipitation and mix by pulse vortexing for 5-10 s, 
centrifuge for 5 s; (4) the tube was placed in a water bath 
at 100 ℃ for 10 min; and (5) centrifugation at 12000 rpm 
for 5 min, and the final 20 μL of  extracted nucleic acid 
was used as the template. Two microliters of  the purified 
nucleic acid was added to the real-time PCR mixture (for 
a final volume of  45 μL) for amplifying the target HBV 
surface gene. The TaqMan probe was used in this real-
time PCR amplification system, which was performed 
on a LightCycler 480 system (Roche) by incubating the 
reaction mixture at 93 ℃ for 2 min, followed by 40 cycles 
of  PCR amplification at 93 ℃ for 5 s and 57 ℃ for 45 s. 
The dynamic range of  the Da-an assay was 103-108 IU/
mL for the first-generation products. The result of  HBV 
DNA level “< 3 log IU/mL” was also reported and con-
sidered as an inaccurate result because it was beyond the 
linear (dynamic) range. It was reported as negative while 
the CT (the cycle of  threshold) values of  the samples 

were shown as 40, 0 or blank.

HBV genotyping
HBV DNA was extracted from 200 μL serum using 
a QIAamp DNA Blood Kit (Qiagen GmbH, Hilden, 
Germany) according to the manufacturer’s instructions. 
Nested PCR was used to amplify the entire reverse tran-
scriptase (RT) region of  HBV. The PCR conditions and 
the sequences of  the nested PCR primers were the same 
as described by Yang et al[6]. The product of  PCR with 
approximately 1195 base pairs was visualized on 1% aga-
rose gel, purified, and sequenced commercially (Shanghai 
Invitrogen Biotechnology Co. Ltd., Shanghai, China)

HBV genotyping was determined using the NCBI Vi-
ral Genotyping Tool (http://www.ncbi.nlm.nih.gov/proj-
ects/genotyping/formpage.cgi) and phylogenetic analysis 
with MEGA 4.0 software.

Statistical analysis
The HBV DNA levels were logarithmically transformed 
for analysis. All statistical analyses were performed us-
ing SPSS for Windows version 18.0 (SPSS, Chicago, IL, 
United States). The correlation between the two assays 
was analyzed by Pearson’s correlation and linear regres-
sion. The Bland-Altman plots were used for the analysis 
of  agreement between the two assays. A P value of  < 0.05 
was considered statistically significant.

RESULTS
Analytical evaluation
A total of  eight negative references and nine positive 
references from the HBV DNA standard panel sera were 
correctly detected by the Abbott or Da-an assay. For the 
seven sensitivity references, as shown in Figure 1, HBV 
DNA values measured by the Abbott or Da-an assays 
were significantly correlated with the expected values of  
HBV DNA standards (r = 0.999, P < 0.01, for Abbott; r 
= 0.987, P < 0.01, for Da-an, respectively). Furthermore, 
good agreement between the results of  the two assays 
for detecting HBV DNA standards was observed by the 
Bland-Altman analysis (Figure 2). All of  the difference 
values of  the paired viral loads were within the range of  
mean difference ± 1.96 SD (log IU/mL). The mean value 
of  differences of  the paired viral loads, 95% confidence 
interval, and maximal difference were -0.01 log IU/mL, 
(-0.77, 0.75) log IU/mL, and 0.64 log IU/mL, respective-
ly, thus indicating that there was no significant difference 
between these two assays. 

The reference sera L0-6 were tested three times with 
the Abbott and Da-an assay over a period of  3 d. All of  
the means of  quantitative results obtained with the Ab-
bott assay were within the range of  the expected values 
with the inter-assay variation ranging from 0.2% to 3.0%. 
For HBV DNA levels detected with the Da-an assay, 
two of  the seven mean values were out of  the reference 
ranges with the inter-assay variation ranging from 0.2% 
to 10% (Table 1). 
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Table 1  Inter-assay analysis of hepatitis B virus DNA levels 
of reference sera measured by the Abbott and Da-an assays

Expected concentration 
of HBV DNA standard 
(log IU/mL)

Abbott assay 
(log IU/mL) 
(mean ± SD) 

CV Da-an assay 
(log IU/mL) 
(mean ± SD) 

CV

L0: 8.34 (7.89-8.79) 8.64 ± 0.07 0.8% 8.13 ± 0.17   2.0%
L1: 7.62 (7.17-8.07) 7.91 ± 0.04 0.5% 7.65 ± 0.10   1.3%
L2: 6.65 (6.20-7.10) 6.89 ± 0.05 0.7% 6.79 ± 0.01   0.2%
L3: 5.67 (5.22-6.12) 5.89 ± 0.01 0.2% 6.53 ± 0.65 10.0%
L4: 4.72 (4.26-5.17) 4.92 ± 0.08 1.7% 5.27 ± 0.21   3.9%
L5: 3.64 (3.18-4.09) 3.85 ± 0.24 1.1% 3.96 ± 0.04   1.0%
L6: 2.04 (1.59-2.49) 2.33 ± 0.07 3.0% 2.19 ± 0.01   0.4%

CV: Coefficients of variation; HBV: Hepatitis B virus.
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may have occurred.
The paired HBV DNA levels of  the 126 samples de-

tectable by both assays were analyzed. The mean logarith-
mic level of  HBV DNA quantitated by the Abbott assay 
was significantly higher than that by the Da-an assay (6.23 
± 1.76 log IU/mL vs 5.46 ± 1.55 log IU/mL, P < 0.01). 
As shown in Figure 3, correlation analysis showed that 
a significantly positive correlation was obtained between 
HBV DNA concentrations (r = 0.648, P < 0.01). In ad-
dition, samples were divided into two groups (≥ 5.00 log 
IU/mL and < 5.00 log IU/mL) according to the viral 
load detected by the Abbott assay. There was a positive 
correlation between the paired HBV DNA levels in the 
group with a higher viral load (r = 0.665, P < 0.01), but 
no correlation in the group with the lower viral load (r = 
0.321, P = 0.073). 

The agreement analysis for the HBV DNA levels in 
126 clinical samples tested by these two assays was shown 
in Figure 4. The largest differences in the HBV DNA 
values of  the paired samples were located in the range 
of  mean difference ± 1.96 SD (115/126). The propor-
tions of  specimens with < 1 log, 1-2 log, and > 2 log 
difference of  HBV DNA levels between the assays were 
44.5% (56/126), 42.0% (53/126) and 13.5% (17/126), re-
spectively. The mean difference value of  the paired viral 

Clinical evaluation 
All of  the 48 CHB patients were infected with HBV 
genotype C. This genotype dispersal conformed to the 
HBV genotype distribution profile in Northern China[3,6]. 
Among the 180 clinical serum samples, 126 had a de-
tected value by the Da-an assay while 178 were quanti-
tated by the Abbott assay. Comparison of  HBV DNA 
levels measured by these two assays is shown in Table 2. 
The only discrepancy with the results is that one sample 
was below the detection limit of  the Abbott assay, but 
was detectable when quantitated by the Da-an assay. This 
serum sample was taken at week 36 of  adefovir therapy 
from patient No. 1. The HBV DNA levels of  this patient 
at week 24, 36 and 48 of  treatment were 4.77, < 1.18 IU/ 
and < 1.18 IU/mL, respectively, for the Abbott test, and 
3.23, 4.99 and < 3 IU/mL for the Da-an test. It could be 
deduced that a false-positive result with the Da-an assay 
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Figure 1  Correlation analysis. Correlation analysis between the expected hepatitis B virus (HBV) DNA concentration (log IU/mL) in the sensitivity references (stan-
dards) and the corresponding test results in the Abbott (A) and Da-an (B) assays. Each point represents the mean log IU/mL of three data points tested over 3 d.

Table 2  Comparison between hepatitis B virus DNA levels of 
180 serum samples from 48 patients with chronic hepatitis 
B measured with the Abbott and Da-an real-time polymerase 
chain reaction assays

Abbott RealTime 
assay result 
(log IU/mL)

Da-an real-time HBV DNA assay result (log IU/mL)

≥ 8.00 ≥ 3.00-< 8.00 < 3.00 
(negative)

Total 

> 9.00 0     3   0     3
≥ 1.18-≤ 9.00 3 120 52 175
< 1.18 0     1   0     1
Negative 0     0   1     1
Total 3 124 53 180

HBV: Hepatitis B virus.2.00                4.00                6.00                8.00
Mean of HBV DNA levels measured with Abbott and 
                  An-an assays (log IU/mL)
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Figure 2  Bland-Altman analysis. Bland-Altman analysis of hepatitis B virus 
(HBV) DNA level measured with the Abbott and Da-an assays in seven sen-
sitivity references of HBV DNA standards. The difference between the Abbott 
and Da-an measurements is plotted as a function of the mean of the two val-
ues. The area between the dashed lines corresponds to the mean difference ± 
1.96 SD.  
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loads, 95% confidence interval, and maximal difference 
were 0.77, (-1.97, 3.51) and 4.72 log IU/mL, respectively. 

Fifty-two samples were detectable by the Abbott assay 
but below the detection limit of  the Da-an assay. HBV 
DNA levels of  these 52 samples ranged from 1.26 to 8.39 
log IU/mL. The distribution of  HBV DNA concentra-
tions were 1.18-2 log IU/mL, 12 samples; 2-3 log IU/
mL, eight samples; 3-4 log IU/mL, nine samples; 4-5 log 
IU/mL, four samples; 5-6 log IU/mL, three samples; 6-7 
log IU/mL, 10 samples; 7-8 log IU/mL, four samples; 
and 8-9 log IU/mL, two samples; respectively.

At the baseline of  adefovir dipivoxil therapy, the en-
tire RT region of  HBV in serum samples from 48 CHB 
patients was amplified and sequenced commercially. La-
mivudine resistants (L180M, M204V and M204I) were 
found in two of  the 48 patients (Nos. 23 and 41). The 
HBV DNA levels of  patient No. 41 during treatment 
follow-up were 8.26 log, 3.91, 3.63, 3.91 and 2.57 log IU/
mL for the Abbott assay; 6.32 log, < 3, < 3, < 3 and < 3 
log IU/mL for the Da-an assay. The same trend was ob-
served in another patient. Based on the dynamic changes 
of  HBV DNA levels, adefovir dipivoxil was an effective 
antiviral drug for both of  the lamivudine-resistant pa-
tients. At the same time, the differences of  HBV DNA 
levels measured by both assays were also observed. 

DISCUSSION
The three major liver societies, the American Association 
for the Study of  Liver Diseases[7], the European Asso-
ciation for the study of  the Liver[2], and the Asia-Pacific 
Association for the Study of  the Liver[8], have all issued 
guidelines for the management of  CHB that specify cer-
tain HBV DNA thresholds to determine which patients 
are candidates for antiviral treatment. Viral load mea-
surement is used not only in the diagnosis of  HBV but 
also in the monitoring of  patients for effective antiviral 

treatment, although the respective guidelines differ in the 
recommended intervals for such testing. In China, HBV 
DNA levels should be detected every 3 mo in patients 
with CHB during antiviral therapy[3]. The quantitation of  
viral load is a routinely performed molecular test in clini-
cal laboratories. The Da-an real-time HBV DNA test, 
produced domestically and approved by the State Food 
and Drug Administration, China for in vitro diagnostic 
use, is widely used in China. Therefore, it is necessary to 
compare the domestic assay to the international standard 
assay. 

The real-time PCR-based commercial assays for HBV 
DNA quantitation used in clinical practice have been 
available worldwide for several years. There are some 
differences in sensitivity, specificity, dynamic range, and 
reproducibility among the assays. Based on our results, 
the Abbott RealTime HBV assay has a higher sensitivity 
as compared with the Da-an real-time HBV DNA assay 
(15 IU for 0.2 mL sample vs 1000 IU for 0.2 mL), and the 
dynamic range of  the Abbott assay is also broader than 
that of  Da-an assays (1.18-9.0 log IU/mL vs 3-8 log IU/
mL). Among the 180 clinical serum samples, 126 were 
detected by both assays; 52 samples with viral load below 
the detection limit of  the Da-an assay were detectable by 
the Abbott assay; one sample was below the detection 
limit for the Abbott assay but detectable by the Da-an 
assay; and one sample was negative for both assays. Nu-
merous factors affect the accuracy of  quantifying HBV 
DNA, such as sample volumes used for HBV DNA iso-
lation, enzyme inhibitors in samples, different methods 
for extracting nucleic acid, and diversity in primers and 
fluorescent markers for real-time PCR. Several reasons 
for differences in sensitivity, the linear range and other 
differences between the two assays are analyzed in detail 
as follow.

The first difference between these two assays is that 
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they use different methods to extract nucleic acid. A boil-
ing method applied in the Da-an assay could affect the 
purity of  nucleic acids and the efficiency of  HBV DNA 
isolated. In addition, the manual specimen preparation is 
labor-intensive and can cause run-to-run variability and 
specimen-to-specimen contamination[9]. A false-positive 
result with the Da-an assay may be due to sample-to-sam-
ple contamination. For the Abbott assay, HBV DNA is ex-
tracted from serum samples by the m2000sp, an automat-
ed sample preparation system designed to use magnetic 
microparticle-based reagents for the purification of  nucleic 
acids from samples. One of  the major advantages of  auto-
mating the HBV DNA extraction is the ability to provide 
a standardized process among the samples. At the same 
time, the automated sample preparation system (m2000sp) 
combined with the m2000rt analyzer significantly reduces 
hand-on work time and labor intensity while reducing the 
risk of  contamination and human error[10].

Furthermore, factors include the differences in sam-
ple volumes, final elution volumes, template volumes, and 
PCR volumes: i.e., 100, 20, 2 and 45 μL for the Da-an as-
say, and 200, 70, 50 and 100 μL for the Abbott assay, re-
spectively. Besides the sample and PCR volumes, the dif-
ference in the ratio of  the final elution volume over the 
template volume also matters (70/50 μL for the Abbott 
and 20/2 μL for the Da-an), which means the lower the 
ratio of  elution/template volume the higher HBV DNA 
concentration in the final PCR mixture. Thus a higher 
concentration of  DNA template could enhance the de-
tection rate. The effects of  the sample volume and HBV 
DNA concentration in the template on the sensitivity of  
HBV DNA detection were also reported in a previous 
study[11].

Another concern is the target regions for PCR ampli-
fication. The Abbott assay selected the highly conserved 
region in the S gene of  the HBV genome as the target 
region, which located in the N-terminal third of  the S 
gene ensuring that the assay is not affected by YMDD 
mutants, HBsAg escape mutants, or drug-resistant mu-
tants, because this region is essential for the assembly and 
secretion of  subviral particles, and tolerates minor struc-
tural changes. Therefore, the Abbott assay provides for 
the detection of  genotypes A-H. The Da-an assay also 
selected a relatively conserved target region within the S 
gene of  the HBV genome. However, the manufacturer 
did not specify the range of  genotypes for the assay.

As a final point, the effect of  the internal control 
applied in monitoring PCR amplification was demon-
strated. One prerequisite for the PCR-based quantitative 
approach is to avoid PCR inhibitory substances, such as 
hemoglobin or heparin, in clinical samples. There are no 
external controls that can adequately control for these 
conditions, thus, false-negative test results can be gener-
ated[12,13]. In the Abbott assay, a DNA sequence unrelated 
to the HBV target sequence is introduced into the sample 
preparation procedure and processed with the calibrators, 
controls, and specimens. It serves as an internal control 
to compensate for the differences in DNA extraction ef-

ficiency between specimens and possible PCR inhibition 
in the reaction mixtures[14], which further controls for tar-
get isolation and amplification. The Da-an assay does not 
include such an internal control, thus, it does not control 
for the loss of  nucleic acid during the process of  extrac-
tion, causing suboptimal amplification or false-negative 
results. 

We showed a strong correlation and good agreement 
between HBV DNA levels quantitated with the Abbott 
and Da-an assays in HBV DNA standards but not in 
clinical samples. Especially, 52 serum samples were de-
tected by the Abbott assay but not by the Da-an assay. 
The reason may be that the Da-an assay could perform 
relatively well when testing the HBV DNA standards 
whose genotype is B. For all clinical samples with geno-
type C, the Da-an assay performed poorly. The Abbott 
assay provides for detection of  genotype A-H. However, 
the Da-an assay did not declare that. It is possible that 
the Da-an assay could perform well, testing some geno-
types of  HBV but poorly when testing other genotypes. 
In addition, sequences of  HBV DNA may change during 
antiviral therapy. The Abbott assay selected the highly 
conserved region in the S gene of  the HBV genome as 
the target region and ensured that the assay is not af-
fected by YMDD mutants, HBsAg escape mutants, or 
drug-resistant mutants. The Da-an assay also selected a 
relatively conserved target region within the S gene but 
did not exclude the impact of  HBV DNA mutation. 
Zheng et al[15] reported that 200 serum samples were mea-
sured by the three real-time PCR reagents. Six out of  200 
serum samples were underestimated or undetected by 
the Da-an assay. The sequence of  the fluorescence probe 
binding region (FPBR) in HBV DNA genome of  six 
serum samples was determined and compared with the 
sequence of  HBV wild type. The mutations of  the FPBR 
sequence were found and clarified that the mutations af-
fected the measurement of  HBV DNA. 

Based on the above analysis, the manufacturer pro-
ducing the Da-an real-time PCR HBV assay should im-
prove their molecular technique, increase the sensitivity, 
and extend the dynamic range of  the assay. As the related 
guidelines for managing chronic hepatitis B mention, the 
current standard of  care is to adapt antiviral therapy in 
patients with drug resistance as early as possible, namely, 
at the time of  viral breakthrough, which is defined by an 
increase in HBV DNA level by 1 log IU/mL compared 
to the nadir value[2,7,8,16]. It is important to detect lower vi-
ral load accurately, especially in viral breakthrough occur-
ring when HBV DNA levels change from 10 to 100 IU/
mL. The Abbott assay, with a sensitivity of  15 IU/mL 
for 200-μL serum samples, will be adequate for the de-
tection of  viral breakthrough at an early stage and allow 
for the rapid addition of  a rescue therapy before clinical 
breakthrough[17]. An assay with good sensitivity and wide 
detection range for quantitating HBV DNA concentra-
tion is a crucial measurement to allow optimal monitor-
ing of  antiviral therapy and timely treatment adaption. 
The Da-an assay is not suitable for this clinical applica-
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tion because it has inadequate sensitivity. Therefore, it is 
urgent to improve the quality of  the Da-an assay for the 
manufacturer.

Although the Abbott assay has a higher sensitivity (15 
IU vs 1000 IU), shorter assay time (4 h vs 8 h), and wider 
dynamic range (1.18-9.00 log IU/mL vs 3-8 log IU/mL) 
as compared with the Da-an assay, the costs of  the Ab-
bott assay are extremely high (approximately 50 US 
dollars/Abbott test vs 7 US dollars/Da-an test), which 
limits their routine use in clinical molecular laboratories 
in China. With respect to the Da-an assay, more improve-
ments, including an automatic nucleic acid extraction 
apparatus and introducing an internal control, are needed 
for clinical practitioners. The disease burden of  CHB is 
heavy in many developing countries. The patients with 
CHB receiving antiviral treatment are increasing annually. 
The domestic assays for quantitating HBV DNA were 
widely used not only in China but also in other develop-
ing countries. This comparative study would be helpful 
for manufacturers who have produced the products for 
HBV DNA quantitation in their countries.

In this study, the performance of  the Da-an real-time 
HBV DNA assay and the Abbott RealTime HBV assay for 
quantitating HBV DNA levels were evaluated and com-
pared. A strong correlation and good agreement between 
HBV DNA levels quantitated with the Abbott and Da-an 
assays was observed for testing the HBV DNA standard 
panel but not for clinical samples. As compared with the 
Abbott assay, the Da-an assay had lower sensitivity and a 
narrower linear range that needs further improvement.
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COMMENTS
Background
Sensitive and accurate quantification of hepatitis B virus (HBV) DNA is impor-
tant to monitor patients with chronic hepatitis B during antiviral therapy. The 
domestic assays for quantitating HBV DNA are widely used in China and other 
developing countries. The comparative study was conducted to compare the 
performance of domestic and internationally accepted assays, to contribute 
valuable research data that would be helpful for improving the domestic assays 
in developing countries.
Innovations and breakthroughs
This is believed to be the first report on the comparison of the Abbott and Da-an 
real-time polymerase chain reaction assays for quantitating HBV DNA in serum. 
A strong correlation and good agreement between HBV DNA levels quantitated 
with the Abbott and Da-an assays was observed for testing the HBV DNA 
standard panel but not for clinical samples. The Da-an assay presented lower 
sensitivity and a narrower linear range as compared to the Abbott assay, and 
needs to be improved.

Applications
This comparative study will be helpful for domestic manufacturers in developing 
countries to improve the quality of their products.
Peer review
The authors compared the sensitivity and linear range of two HBV DNA quan-
tification assays, the Abbott assay presented a relative higher sensitivity and a 
wider linear range in clinical samples. The conclusions will be beneficial for phy-
sicians to select the appropriate assay to quantify HBV DNA levels in chronic 
HBV- infected patients, especially in developing countries. 
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