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Abstract: Background — Hepatitis B is a widespread infectious disease throughout the world. Clinical and laboratory diagnosis of this
infection is important. Rapid test of hepatitis B, known as cassette test, is a useful test that is easy to perform as well as it may have lack of
sensitivity and specificity. Materials and Methods — Sera of a total of 55 patients were used for the study. All the sera that were tested for
hepatitis B surface antigen (HBsAg) using macro enzyme‐linked immunosorbent assay (Macro ELISA) were stored at ‐20°C for a maximum
period of 3.5 years. The sera were thawed and tested again for HBsAg using the Nanosign rapid test kit (Bioland, South Korea) for hepatitis
B virus (HBV) infection. Results — A total of 16 (29.1%) sera revealed negative and the rest 39 were positive, meaning of a positivity rate of
70.9%. Rapid test revealed a very low positivity rate of 6.6% in sera with below 100 IU/ml level of HBsAg. In contrast, only two of the rest
40 sera with HBsAg levels above 100 units were negative, meaning of a positivity rate of 95.0% in high HBsAg level samples. A highly
significant positive correlation was found between positivity levels and HBsAg levels (R=0.734, P<0.001, correlation is significant at the 0.01
level by 2‐tailed analysis). We didn’t find any correlation between positivity and the period passed after freezing. Besides this, no significant
difference was observed amongst the groups in terms of the time intervals of freezing. These findings suggest that the time passed after
the first freeze of the sera didn’t cause any impact on the results of rapid tests. Conclusion — The findings of the present study suggest that
the rapid test of HBV infection is reliable in sera with high levels of HBsAg, and the time passed after freezing of the sample doesn’t change
the results of the tests. Besides this, a negative rapid test result doesn’t rule out the infection.
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Introduction
Hepatitis B is a widespread infectious disease throughout the
world. Clinical and laboratory diagnosis of this infection is
important. Serologic testing for hepatitis B surface antigen (HBsAg)
is the primary way to identify patients with hepatitis B virus (HBV)
infection [1]. Testing has been recommended particularly for
pregnant women, infants born to HBsAg‐positive mothers, sex
partners and household contacts of HBV‐infected persons, persons
born in countries with high HBsAg prevalence, persons who are
the source of blood and persons infected with human
immunodeficiency virus [1, 2].
Rapid test of hepatitis B, known as cassette test, is a useful test
that is easy to to perform as well as it may have lack of sensitivity
and specificity. Rapid test detects HBsAg in serum. In many small‐
sized laboratories, the rapid test has still been used in the
diagnosis of HBV infection. In addition, it is used in blood
transfusion units in cases of emergencies when the emergent need
for blood is occured for severe injured patients [1‐3].
Sera of the patients have been stored in freezers for long times for
many reasons such as repeating tests, hanging on for further or
additional tests, or for some judicial occasions. The time passed in the
freezer for the sera may be important in some tests in terms of the
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probable desrease in sensitivity. It is crucial for some cases to know
whether the test is reliable in sera freezed for many years [1, 2, 4].
In the present study, it was aimed to investigate whether the
rapid test of HBV infection can still reveal accurate results in
HBsAg‐positive sera freezed for some years.
The aim: In the present study, it was aimed to investigate
whether the rapid test of HBV infection can still reveal accurate
results in HBsAg‐positive sera freezed for some years.
Material and Methods
Rapid tests
Sera of a total of 55 patients were used for the study. All the
sera that were tested for HBsAg using macro enzyme‐linked
immunosorbent assay (Macro ELISA) were stored at ‐20°C for a
maximum period of 3.5 years. The sera were thawed and tested
again for HBsAg using the Nanosign rapid test kit (Bioland, South
Korea) for HBV infection. The tests were performed following the
recommendations of the manufacturer. The test results were
scored ranging from negative to “++++” including gray zone. The
sera were groupped according to the periods passed after the first
freeze of them.
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Table 1. Distribution of means±standard deviations and number of sera
according to levels of HBsAg and positivity of rapid tests
HBsAg level (S/CO)
Test
n
M±SD
1.0‐
5.0‐
100‐
result
>1000
4.9
99.9
999
Negative
16
96.44±297.36
7
7
1
1
Gray zone
3
1247.67±572.38
0
0
1
2
+
10
2435.30±1800.01
0
1
1
8
++
11
3632.00±1560.15
0
0
1
10
+++
10
2737.40±1154.97
0
0
0
10
++++
5
3709.60±1564.13
0
0
0
5
Total
55
2100.24±1864.10
7
8
4
36

Table 2. Distribution of numbers of sera according to positivity levels of
rapid test and time passed after freezing of sera
Tima passed in the storage
Test result
n
<1 year
1‐2 years
2‐3 years
>3 years
Negative
16
3
3
8
2
Gray zone
3
1
0
2
0
+
10
2
3
4
1
++
11
2
3
2
4
+++
10
3
3
1
3
++++
5
3
1
1
0
Total
55
14
13
18
10

Figure 1. An HBsAg level of 405.50 or more had a sensitivity of 97.4%;
specificity of 93.7%; positive predictive value of 97.4%; negative
predictive value of 93.7%; and accuracy of 96.4% (AUC: 0.983, p<0.001;
LB: 0.956 UB: 1.011)

Statistical analysis
Statistical analysis was performed using SPSS 15.0 software (IBM
SPSS Inc., Chicago, IL, USA). Whether the continuous variables were
normally distributed was assessed using the Shapiro‐Wilk test. The
Levene test was used to evaluate the homogeneity of variances.
Spearman’s rank correlation test was used for correlation and
relation between indicated parameters. Values were presented as
© 2014, LLC Science and Innovations, Saratov, Russia

mean ± standard deviations (M±SD). Group means were compared
by one‐way analysis of variance (ANOVA). The Kruskal‐Wallis test
was used to compare median values. The Wilcoxon signed‐rank test
was used for intra‐group comparisons. p<0.05 was considered to
indicate statistical significance.
Results
A total of 16 (29.1%) sera revealed negative and the rest 39
were positive, meaning of a positivity rate of 70.9%. All of seven
sera that had HBsAg level between 1‐4.9 S/CO with macro ELISA
were negative, and one of eight sera with HBsAg levels between 5‐
99.9 S/CO was positive using the rapid test (Table 1). According to
these findings, rapid test revealed a very low positivity rate of
6.6% in sera with below 100 S/CO level of HBsAg. In contrast, only
two of the rest 40 sera with HBsAg levels above 100 S/CO were
negative, meaning of a positivity rate of 95.0% in high HBsAg level
samples.
A highly significant positive correlation was found between
positivity levels and HBsAg levels (R=0.734, p<0.001, correlation is
significant at the 0.01 level by 2‐tailed analysis). In ROC analysis,
we found that an HBsAg level of 405.50 or more had a sensitivity
of 97.4%; specificity of 93.7%; positive predictive value of 97.4%;
negative predictive value of 93.7%; and accuracy of 96.4% (AUC:
0.983, p<0.001; LB: 0.956 UB: 1.011 ) (Figure 1).
We didn’t find any correlation between positivity and the
period passed after freezing (Table 2). Besides this, no significant
difference was observed amongst the groups in terms of the time
intervals of freezing. These findings suggest that the time passed
after the first freeze of the sera didn’t cause any impact on the
results of rapid tests.
Discussion
Testing for HBV infection meets established public health
screening criteria [1]. Screening is a basic health tool used to
identify unrecognized health conditions so treatment can be
offered before symptoms occur and, so interventions can be
implemented to reduce the continued transmission [1]. Rapid
diagnosis of HBV infection is emergent in some exceptional cases.
Besides this, importance of specificity, accuracy, and
reproducibility of the test results is incontrovertible. It has been an
important issue whether the time passed after the freezing of the
clinical samples has a negative effect on the accuracy of the test
results in diagnosis of hepatitis B.
In the present study, it was shown that the time passed after
the freezing didn’t change the test results using the rapid test. The
time used in this study ranged from weeks to 3.5 years. The sera
with higher HBsAg levels revealed positive results as well as the
ones with lower levels did negative without any differences in
terms of the time passed. The only determinant effecting the
results was the initial HBsAg level detected using macro ELISA
method. According to these findings, we can consider that rapid
test can diagnose the HBV infection in the sera with high level of
HBsAg, and we can not rule out the infection if the result of the
rapid test kit reveals negative. Our findings suggest that the result
don’t change with the time passed after freezing of the sample.
The positivity levels of the rapid test were found to be
positively correlated with HBsAg levels of the sera used. The
positivity levels even didn’t differ with the time of freezing. These
findings suggest that positive results of the rapid test is reliable as
well as a high positive result is likely to mean a high HBsAg level.
www.romj.org
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Cha et al. [5] found the sensitivities of three rapid antigene kits for
HBsAg between 65% and 85%. Bottero et al. [6] found that three
rapid test kits detecting HBsAg had sensitivities between 90.5%
and 96.5%, and had a specificity between 99.5% and 99.8%. Their
results revealed high specificity percentages but low sensitivity
rates. They considered that the false‐negative results were due to
inactive HBsAg carriers. Our findings seem to be similar to their
data, and our false negative test results can also be due to the
inactive carriers who may have low HBsAg levels [7]. In addition,
genotyping studies reported that the genetic diversity of HBV was
high in all over the world, and hence the analytical sensitivity of
the assays detecting HBsAg might be dependent on HBV genotype
or subtype, or some mutations, and so could possibly lead to false
negative results [8‐10]. In the present study, we didn’t perform
any molecular tests for the distribution of HBV genotypes of the
sera we used, so we are not sure about the reason of the low
sensitivity concerning the genetical differences.
Our ROC curve analysis revealed that an HBsAg level of 405.50
S/CO showed very high sensitivity and specificity rates for rapid
test. However, the value of 405.50 S/CO is so far away from critical
detection breakpoint for the disease. This analysis support the low
sensitivity of the rapid test in low antigene level in frozen sera.
Rapid HBV tests for HBsAg are not widely recommended for
use even in blood transfusion centers due to their lower
sensitivities [8]. A meta‐analysis by Hwang et al. [11] evaluated a
total of 38 studies at this topic concludes their collected data as
these tests could be useful in small‐sized laboratories and for
epidemiological studies.
Bienek et al. [12] compared the effects of storage conditions of
sera on the test results of HBV, HCV and HIV infections. They
concluded that the diagnostic performance of the tests vary
among products and storage conditions. In addition, Lau et al. [4]
reported similar sensitivity and specificity rates between samples
such as frozen sera, fresh sera and fresh blood. In our study, the
storage conditions of the sera were all the same in terms of
temperature and humidity.
Though the rapid test couldn’t catch the low‐HBsAg‐level sera,
absence of HBsAg doesn’t rule out the HBV infection due to the
phase of the disease such as window period. Because presence or
absence of HBsAg doesn’t determine the period of the infection, it
has to be evaluated with other hepatitis B markers such as anti‐
HBsAb, anti‐HBc IgM and total, HBeAg, and anti‐HBeAb, and HBV
DNA load [1‐3].
Conclusion
The findings of the present study suggest that the rapid test of
HBV infection is reliable in sera with high levels of HBsAg, and the
time passed after freezing of the sample doesn’t change the
results of the tests. Besides this, a negative rapid test result
doesn’t rule out the infection.
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