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ABSTRACT

ÖZ

Objectives: Hepatitis B virus (HBV)-DNA level is a good marker
for viral replication and should be monitored at regular intervals in
patients with chronic hepatitis B (CHB). The objective of this study
is to compare the performance of Qiagen HBV-DNA kit with Iontek
HBV-DNA kit and to determine the usability of Iontek.
Materials and Methods: Serum samples of 87 patients who had
been identified as HBV genotype D previously, were sent to Kocaeli
University for HBV-DNA quantitation. Serum HBV-DNA levels were
determined by real-time polymerase chain reaction method using
both systems simultaneously. The calculated viral load values were
converted to logarithmic values and used for statistical comparison
of two kits. T-test was used to study the statistical difference
between two methods. The statistical comparison and the linearity
between the two results were determined by Bland-Altman plot and
Passing-Bablok analyses respectively.
Results: Log HBV-DNA results in Qiagen and Iontek kits were within
the 95% confidence interval of the bias (-0.84; standard deviation:
0.67). There was no significant difference and the relationship
between two variables was linear.
Conclusion: The comparative distribution analysis of Qiagen and
Iontek kits indicated that a product produced in our country can be
safely used in the treatment follow-up of patients with CHB. These
type of studies may support the production of high value-added
products in our country and also they can be utilized by other users
in the world.
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Amaç: Hepatit B virüs (HBV)-DNA düzeyi viral replikasyonun iyi bir
göstergesidir ve kronik hepatit B’li (KHB) hastalarda düzenli aralıklarla
izlenmelidir. Bu çalışmada amaç, Qiagen HBV-DNA viral yük kiti ve
İontek HBV-DNA viral yük kitinin performans karşılaştırmasını yapmak
ve İontek kitinin kullanılabilirliğini belirlemektir.
Gereç ve Yöntemler: Çalışmaya Kocaeli Üniversitesi’ne HBV-DNA
kantitasyonları yapılmak üzere gönderilen ve önceden HBV genotip
D olduğu tanımlanmış 87 hastanın serum örnekleri dahil edilmiştir.
Serum HBV-DNA düzeyleri, her iki sistem de eş zamanlı kullanılarak,
gerçek zamanlı polimeraz zincir reaksiyonu yöntemiyle belirlenmiştir.
Elde edilen viral yük değerleri, logaritmik değer dağılımlarına çevrilmiş
ve her iki kitin karşılaştırılmasında kullanılmıştır. İki metot arasındaki
istatistiksel fark, t-testi kullanılarak araştırılmıştır. Her iki ölçüm
arasındaki istatistiksel karşılaştırma Bland-Altman dağılım analizi ile
belirlenirken, sonuçlar arasındaki doğrusallık Passing-Bablok dağılım
analizi kullanılarak saptanmıştır.
Bulgular: Elde edilen sonuçlara göre Qiagen ve İontek kitlerinde,
log HBV-DNA sonuçlarının %95 güven aralığı içinde yanlılık (-0,84,
standart sapma: 0,67) uyumlu olduğu, anlamlı bir fark olmadığı ve iki
değişken arasındaki ilişkinin doğrusal olduğu tespit edilmiştir.
Sonuç: Qiagen ve İontek HBV-DNA viral yük kitlerinin karşılaştırmalı
dağılım analizleri bize ülkemizde üretilmiş bir ürünün, KHB’li hastaların
tedavi takibinde güvenle kullanılabileceğini göstermektedir. Bu gibi
çalışmalar, ülkemizde katma değeri yüksek ürünlerin üretilmesini
desteklerken, bu tür ürünlerin dünyadaki diğer kullanıcılara da
ulaştırılmasına imkan tanıyabilir.
Anahtar Kelimeler: Hepatit B, gerçek zamanlı polimeraz zincir
reaksiyonu, HBV-DNA
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Introduction
The hepatitis B virus (HBV) affects more than 257 million
people worldwide and is a potential life threat resulting in 880.000
deaths per year (1). The prevalence of HBV infection varies
according to geographical regions around the world, but the highest
seroprevalence of hepatitis B surface antigen (HBsAg) is reported
in Africa (8.8%) and Western Pacific (5.3%) (1). The prevalence
of chronic HBV ranges from 2% to 8% in Turkey and is located in
intermediate- prevalence areas (2). It is estimated that HBV carriers
in Turkey is 3.3 million and the overall HBsAg prevalence is 4.5%
(3). The transmission of HBV can occur through various body fluids
such as infected blood and blood products, from mother to baby,
sexual contact with the unvaccinated individual, acupuncture,
tattoo and/or saliva, vaginal secretions as well as seminal fluids (4).
Today, it is tried to lower the risk of developing liver failure, cirrhosis
and subsequent cancer with the follow-up and treatment of HBV
infections (5).
Laboratory diagnosis of HBV infection can be performed
by using different serological and molecular techniques as well
as liver biopsy which plays an important role in treatment in
patients with chronic hepatitis (CH) (6). Although liver biopsy is
still considered as the gold standard for the determination of
liver fibrosis and necro-inflammatory activity, laboratory methods
are preferred because of temporary pain in the biopsy site, mild
transient hypotension, as well as more serious complications such
as bleeding, biliary peritonitis, bacteremia, sepsis, pneumothorax
and rarely death (7). HBV infections can be identified by routine
applications of serological and molecular markers (8). On the other
hand, serum HBV-DNA levels that can be used in the treatment
of chronic hepatitis B (CHB) can be measured by hybridization and
polymerase chain reaction (PCR) based molecular techniques (9).
Real-time PCR (rt-PCR) based molecular quantitation techniques
such as Qiagen, Abbott, COBAS Ampliprep platforms are routinely
used in our country (9). In order to determine viral load of HBV
quantitatively, rt-PCR kits are also designed in our country.
In this study, we aimed to compare Qiagen HBV-DNA
quantitative kit and Iontek HBV-DNA quantitative kit produced in
our country by using sera of patients with chronic HBV infected
with genotype D.

Materials and Methods
In this retrospective study, a total of 87 CHB patients infected
with HBV genotype D were sent to the routine PCR unit of
Kocaeli University Research and Application Hospital for HBVDNA quantitation. HBV-DNA loads were obtained by using rt-PCR
technique with Qiagen (Artus Hilden HBV QS RGQAR Qiagen,
Germany) and Iontek (Iontek İstanbul, Turkey) kits simultaneously,
according to the manufacturer’s instructions and all tests were
repeated twice for both kits. The obtained viral loads in IU/mL were
converted into log IU/mL values that were used in the correlation
analysis between Qiagen and Iontek assays.
The study was approved by the Clinical Research Ethics
Committee of Kocaeli University (approval number: KAEK
2011/104). Since our study was retrospective, informed consent
was not used.

Statistical Analysis
For the comparison Qiagen and Iontek HBV-DNA quantitation,
HBV-DNA logarithmic (log) value distributions were determined
and their mean and standard deviations (SD) were calculated. The
statistical differences between HBV log values obtained from two
kits, were calculated. The hypotheses constructed for the t-test
used for this purpose were H0: the difference between the means
was 0 and Ha: the difference between the means was different
from 0. The confidence intervals (CI) between the obtained
measurements were determined and the measurements were
examined for linearity. The hypotheses designed for this purpose;
H0; the relationship between the two variables is linear and Ha;
The relationship between the two variables was determined as
non-linear.
Significance of the difference between HBV-DNA log values
of both kits was defined by p value (>0.5) according to t-test.
The CI of the difference between the two measurements was
calculated according to the Bland-Altman distribution. The linearity
between the two measurements was determined by PassingBablok regression analysis.
For all statistical analyzes and figures, XLSTAT (Addinsoft Inc.,
New York, USA) statistical program was used.

Results
HBV-DNA loads were obtained by quantitative rt-PCR method
in serum samples of 87 CHB patients infected with HBV genotype
D. HBV loads were defined as IU/mL, but these values were
converted to log values for all statistical analyzes. Log values
obtained from the results of Qiagen and Iontek kits were used in
this study.
HBV-DNA log values obtained with the kits of both
manufacturers were compatible with each other (bias within
95% CI: -0.84; SD: 0.67). According to the serum HBV-DNA log
value distributions, the most frequent viral load was detected in
the range of 2.50-3.39, while the low frequency HBV-DNA loads
were found in the values of 9.08-9.26 log. While the viral load was
detected in 2 samples with 0.73 log values with the Iontek kit, no
viral load of the same value was detected with the Qiagen kit. The
distribution of frequency and log values of the patient samples is
shown in Table 1. Qiagen and Iontek HBV-DNA quantitation log
distribution graph is demonstrated in Figure 1.
The mean ± SD values for Qiagen and Iontek kits were found
as 3.7950±2.0579 and 3.7127±1.9598 respectively. According to
t-test, p value was found to be 0.0505>0.5.
Bland - Altman plot shows statistical comparison between
two measurements. The bias and the standard error were found
as -0.0824 and 0.3873. The CI for the difference between the two
measurements was found to be (-0.8415; 0.6768). Bland-Altman
distribution analysis is shown in Figure 2.
The Passing - Bablok test was used to determine the linearity
between the two test results. In the Passing - Bablok regression
analysis, p value was measured as 0.6190> 0.5. Qiagen and Iontek
HBV-DNA log values were determined within 95% CI. Passing Bablok linearity analysis is given in Figure 3.
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Table 1. Frequency and value distribution of patient samples in the comparison of Qiagen and Iontek quantitation
Qiagen
HBV-DNA loads (IU/mL)
10

Frequency, n

Iontek
Log-mean*

Frequency, n

Log-mean*

-

-

2

0.73

101-<102

7

1.69

10

1.67

102-<103

32

2.50

24

2.54

10 -<10

23

3.31

28

3.39

10 -<10

5

7

4.19

5

4.39

105-<106

5

5.67

6

5.61

106-<107

3

6.38

2

6.31

10 -<10

3

7.89

4

7.48

10 -<10

5

8.59

5

8.26

109-<1010

2

9.08

1

9.26

Total

87

1

3
4

4

7
8

8
9

87

*HBV-DNA log values (bias: 95%; confidence interval: -0.84; standard deviation: 0.67)
HBV: Hepatitis B virus

Figure 3. Passing - Bablok regression distribution. Linearity comparison
in Qiagen and Iontek hepatitis B Virus-DNA quantitation
Figure 1. Qiagen and Iontek hepatitis B Virus-DNA quantitation log
distribution graph

Figure 2. Bland Altman distribution. Statistical comparison of Qiagen
and Iontek hepatitis B Virus-DNA quantitation within 95% confidence
interval
CI: Confidence interval

Discussion
HBV-DNA viral load analyzes used to confirm HBV infection
and to evaluate antiviral response are considered to be a good
indicator of viral replication and are often expressed using different
units such as copies/mL or IU/mL (5,10,11,12). On the other
hand, the World Health Organization recommends that serum
HBV-DNA concentration to be expressed as standard IU/mL in
monitoring the success of oral antiviral therapy in CHB patients
(13). However, in order to express the performance characteristics
of kits or methods as standard in comparative analyzes, viral load
values are used by converting them to log values (14,15,16). In
this study that focused on comparing Qiagen and Iontek HBV-DNA
quantitation kits, HBV-DNA loads were defined in IU/mL, but these
results were converted to log values for all statistical analyzes. In
the HBV log value distribution graph, the correlation between the
two variables was found to be consistent (Figure 1). There was
no statistically significant difference between the results (p value:
0.0505). According to our findings, the hypothesis H0: (difference
between the averages was 0) was accepted, whereas the Ha
hypothesis (difference between the averages was different from
0) was rejected.
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The reliability and reproducibility of any test kit and/or method
must be measured before routine use. Therefore, the difference
between the values obtained should be expected to be acceptable
(17). In this study, distribution analyzes were used to understand
the agreement between the two kits. For this purpose, BlandAltman and Passing-Bablok analyzes were used. According to our
findings, HBV-DNA log values obtained with Qiagen and Iontek kits
were statistically compatible in Bland-Altman distribution within
95% CI (-0.84 and -0.67). In addition, the HBV-DNA log values
obtained with the Qiagen and Iontek kits were linear according
to the Passing Bablok distribution (p value; 0.6190). Bland Altman
and Passing - Bablok distribution analyzes are the methods used to
investigate the harmony between different methods or variables
which are accepted as the gold standard in the statistical analysis
of the comparison studies (18).
It is aimed to improve quality of life of people with CHB
with lifelong follow-up and treatment. Often oral antivirals and
rarely immunoregulatory agents (peg - interferon) are used in the
treatment of CHB for this purpose (5,19). Oral antiviral therapy
is based on lifelong HBV suppression and reduction of liver
inflammation. However, serum HBV-DNA levels should be checked
at regular intervals and treatment response should be monitored in
patients with CHB during treatment (5). Many commercial kits are
currently used to measure viral load by rt-PCR based technique (9).
It will be beneficial for our country to produce analysis kits that can
be used in molecular diagnosis. In many studies, Qiagen kits were
compared with different platforms such as Roche, Abbott, DxN
VERIS in terms of business model or performance characteristics
(9,12,20). However, our knowledge about the performance
characteristics of CE marked Iontek HBV-DNA quantitation kit that
is produced in our country is limited. Our findings indicate that
results of Iontek HBV-DNA rt-PCR kit are compatible with Qiagen
rt-PCR kit results HBV-DNA in serum samples of patients with
chronic HBV infected with HBV genotype D.

Conclusion
In conclusion, comparative distribution analysis of Qiagen and
Iontek HBV-DNA viral load kits shows us that a product from our
country can be used safely in the treatment follow-up of CHB
patients. Such studies may be useful in supporting the production
of high value-added products in our country while being delivered
to other users in the world.
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