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1. INTRODUCTION 

 

Hepatitis is a worldwide health problem leading 

to liver dysfunction, hepatocellular cirrhosis and carci-

noma. Hepatitis B caused by the Hepatitis B virus (HBV) 

is known as a silent disease. Children infected with HBV 

often have no symptoms, making it difficult to monitor 

this population3. Vietnam is a country with high rates of 

HBV and Hepatitis C virus (HCV) infection. Many people 

who have been infected with HBV and HCV without 

symptoms for a long time. They even do not know that 

they got infected, and this may risk infecting others4-6. 

Therefore, HBV and HCV infection screening to prevent 

infection and disease progression is essential. Currently, 

HBsAg and anti-HCV assays have been performed in 

most laboratories using a variety of analytical methods 

with different biological products for HBV and HCV 

screening such as rapid tests (RTs), electroluminescence 

immunoassay (ECLIAs, chemiluminescent immunoassay 

(CLIA) and enzyme-linked immunosorbent assay 

(ELISA). Rapid test is a rapid chromatographic immu-

noassay for the detection of HBV and HCV in serum or 

plasma samples7. Electroluminescence (ECL) assay is a 

technique for converting electrical energy into radiant 

energy called luminescence8. Immunoassays (IAs) are 

analytical methods based on the antigen-antibody 

reactions for quantitative or qualitative analysis. The 

sensitivity and specificity of the ECLIA technique for the 

anti-HCV detection were 100% and 99.8%, respectively9. 

ELISA is a labeled immunoassay and less sensitive than 

ECLIAs for HBsAg detection (73% compared to 100%)9. 

CLIA   is   an   immunoassay   technique   using 
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ABSTRACT 
 

Hepatitis B surface Antigen (HBsAg) and hepatitis C antibody (anti-HCV) assays have been performed 

in most laboratories using a variety of analytical methods with different reagents for Hepatitis B virus (HBV) 

and Hepatitis C virus (HCV) screening1-2. The purpose of this study was to develop an EQA program for dual 

HBsAg and anti-HCV serological testing to ensure the accuracy and reliability of serological assays. A serum 

panel of 12 samples containing three negative, three positives for each virus and three positives for both of HBsAg 

and anti-HCV. These panels were distributed to 102 laboratories in the South of Vietnam. They were required to 

report their results and any problems encountered on EQA panel. The results show that performance of HBsAg 

and anti-HCV tests is not only different in terms of method used but also in the types of biological products. 

Rapid tests (RTs) to detect HBsAg and anti-HCV were most commonly used to screen for HBV and HCV in 

laboratories. The coincidence rates of RTs for HBsAg and anti-HCV serological assays were 88.24% and 89.86% 

respectively, while electrochemiluminescence (ECLs) and chemiluminescent immunoassays (CLIAs), Enzyme-

linked immunosorbent assay (ELISA) showed the best performance for both HBsAg and anti-HCV testing. The 

most challenging was failed to detect weak positive samples. In conclusion, the differences in test results within 

and between groups of HBsAg and anti-HCV assay methods indicated a need to improve test conditions at labora-

tories in Viet Nam. 
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luminescent compounds emitting light during the course 

of a chemical reaction. This method is very sensitive 

with quantitative detection of hepatitis B virus of 0.2 

ng/mL11-12. In small-scale laboratories in Vietnam, the 

rapid test-card method was used more than the ECL and 

ELISA assay for HBsAg and anti-HCV screening2, 

because ECL and ELISA methods are time-consuming, 

expensive and require professional technicians13. 

Although RTs are simple, easy to use, cheaper and faster 

than enzyme immunoassays (EIAs) and ECLs/CLIAs, 

RTs are less sensitive than these methods14. In fact, test 

results in general and HBsAg and anti-HCV in parti-

cular are very important in the screening and treatment 

of HBV and HCV infections. Furthermore, if the screening 

tests are positive for HBsAg and anti-HCV, the confirma-

tion tests can be performed on these samples to eliminate 

false positive test results. 

To assess diagnostic quality of viruses, labora-

tories are recommended to participate in EQA programs 

that provide an objective assessment of the reliability 

and accuracy of laboratory test results15. Participation 

in EQA program can contribute to enhance the quality 

of the laboratory. The ideal samples supplied for EQA 

program are required for homogeneity and stability16. 

However, EQA programs for HBsAg and anti-HCV 

have not been widely implemented in Vietnam. The 

purpose of this study was to develop an EQA program 

for dual HBsAg and anti-HCV serological testing to 

ensure the accuracy and reliability of serological assays. 

 

2. MATERIALS AND METHOD 

 

2.1. Chemicals and Instruments 

 

Elecsys HBsAg II reagent kit and HBsAg 

confirmatory test for HBsAg qualitative assay, Elecsys 

anti-HCV II reagent kit for anti-HCV qualitative assay 

were obtained from Roche. Architect HBsAg reagent kit 

for HBsAg qualitative assay and Architect anti-HCV 

reagent kit for anti-HCV qualitative assay was purchased 

from Abbott. Adiva centaur HBsAg and Adiva Centaur 

HCV reagent kits for HBsAg and anti-HCV qualitative 

assay, respectively, was obtained from Siemens. Con-

firmatory test of Inno-LiaTM HCV score was obtained 

from Fujirebio. ProClinTM 300 was purchased from 

Sigma-Aldrich.  

Cobas E411 analyzer (Roche), Architect (Ab-

bott), Adiva Centaur® XPT (Siemens) which meet IVD 

certificate were used to detect HBsAg and anti-HCV in 

human plasma and serum samples with respective 

reagent kits. 

 

2.2. Sample collection 

 

The plasma samples for the purposes of this 

study were approved by the Ethics Committee of Uni-

versity of Medicine and Pharmacy at Ho Chi Minh City 

issued together with Decision No. 422/ĐHYD-HĐĐĐ 

August 27, 2019. The inclusion of plasma including 

negative plasma was provided by Blood Transfusion 

Hematology Hospital Ho Chi Minh city tested negative 

for HCV, HIV, HBV, HTLV (human T-lymphotropic 

virus), and syphilis by serological and NAT tests, the 

positive samples were also donated by volunteer patients 

who received informed consent and tested positive for 

HBV and HCV by serological and NAT tests and nega-

tive for HIV, HTLV, syphilis by serological tests. All 

plasma packages are integrity. The exclusion of plasma 

does not meet inclusion criteria. The collected samples 

met inclusion criteria were stored at -20oC. 

 

2.3. Panel preparation and distribution 

 

Defibrination of blood plasma 

 

The negative and positive samples for EQA 

panels were prepared using the plasma conversed to 

serum by defibrination with thrombin in CaCl2 1M 

according to procedure of Castro AR with minor 

changes17. In brief, 100 mL of plasma were thawed and 

placed in a hydrothermal pot at 56oC for 30 minutes. 

Then, thrombin solution 100 U/mL in CaCl2 1 M was 

added into plasma at a rate of 1:100 (v/v). After shaking 

sharply plasma tube in 10 seconds, samples were incu-

bated at 37ºC for 60 min for precipitation and frozen    

at -20°C for 24 hours. Plasma samples were thawed at 

room temperature and then centrifuged at 4,000 rpm at 

4ºC for 60 minutes. The supernatant was collected and 

then filtered through the filter with pore size from 5 μm 

to 0.22 μm to remove precipitate. After adding ProclinTM 

300 0.05% (v/v) to preserve the sample from bacterial 

and fungal contamination, serological filtration is re-

evaluated by 3 automated analyzers including Cobas 

E411 analyzer (Roche), Architect (Abbott), Adiva Cen-

taur® XPT (Siemens). HBsAg in samples was identified 

by Elecsys HBsAg II, Architect HBsAg qualitative, Adiva 

centaur HBsAg reagent kits. Anti-HCV in samples was 

tested by Elecsys anti-HCV II, Architect anti-HCV, 

Adiva Centaur HCV reagent kits. Samples with S/CO 

≥1.0 are considered reactive. Positive samples with 

HBsAg and anti-HCV were confirmed using HBsAg 

confirmatory test and Inno-LiaTM HCV score respec-

tively, prior to packaging and transporting to testing 

laboratories. 

To ensure quality of EQA panels, the homoge-

neity and stability of samples were evaluated according 

to ISO Guide 3518 and ISO 1352819, respectively. 

 

Panel composition 

 

Each EQA panel consisted of 12 coded speci-

mens from HBC-01 to HBC-12 (Table 1) including three 
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Table 1. Characteristic specimens in an EQA panel. 

 

Sample HBsAg anti-HCV 

HBC-01 Negative Negative 

HBC-02 Weak positive Negative 

HBC-03 Positive Positive 

HBC-04 Negative Negative 

HBC-05 Negative Weak positive 

HBC-06 Positive Negative 

HBC-07 Negative Positive 

HBC-08 Negative Negative 

HBC-09 Weak positive Negative 

HBC-10 Negative Weak positive 

HBC-11 Positive Positive 

HBC-12 Positive Positive 

 

negative and three positive samples for HBsAg, three 

positive samples for anti-HCV, three positive samples 

for dual HBsAg and anti-HCV. 0.5 ml of treated plasma 

was quoted per 2 ml cryotube. The specimens were stored 

at 2-8oC until distribution. 

 

Validation of EQA panels 

 

Before distribution, the serum panels were 

sent to five experts in laboratories using ECL/CLIA 

method as well as ELISA assay. Results from these 

laboratories validated the quality of panel samples. 

 

Panel distribution 

 

Each EQA panel stored in a box with dry ice 

pack together information sheet and sealed were shipped 

by courier service (transit maximum time 72 hours) to 

participants. They were asked to check the integrity of 

panel, the status of the samples, and send feedback to 

the EQA provider. 

 

2.4. Participants 

 

Three hundred and fifty laboratories in the 

South and Central Highlands of Vietnam that perform 

HBsAg and anti-HCV serological testing were invited 

to join the EQA program. Finally, 102 laboratories volun-

tarily registered in this study. 117 EQA panels were sent 

to 102 participants, of which fifteen laboratories received 

two panels and returned one panel to Pasteur Institute 

in Ho Chi Minh City for re-evaluation as needed. They 

were required to report their results and any problems 

encountered on EQA panel. 

 

2.5. Data analysis 

 

The results of HBsAg and anti-HCV tests on 

EQA panel samples and information from participants 

were collected and analyzed using Excel 2016 software. 

Data analysis was based on group-consensus analysis 

method20. The reference result was the result with 80% 

similar level among participated laboratories in the 

same method21. In case of similar level below 80% or 

group method testing below 10 participated labs using, 

the reference result would be from EQA provider. The 

sensitivity of a screening test is the ability of a screening 

test to detect a true positive. The specificity of a screening 

test is the ability of a screening test to detect a true 

negative. Accuracy is the proportion of true results. 

 

3. RESULTS 

 

3.1. Testing methods 

 

Among 102 laboratories voluntarily registered 

to participate in EQA program, only 100 participants 

sent their results. All participants reported that their 

panels were integrity, no leaking. The performance of 

HBsAg and anti-HCV tests were not only different in 

testing method used but also in the types of biological 

products in laboratories. The testing methods were used 

to detect HBsAg and anti-HCV consisting of CLIAs/ 

ECLs, ELISA, RTs. However, RTs with a variety of 

commercial products were most used to screen for HBV 

and HCV (Figure 1 and Figure 2). For HBsAg testing, 

the rate of CLIAs/ECLs, ELISA, RTs method used in 

100 laboratories were 30.0%, 2.0%, and 68.0%, respec-

tively. For anti-HCV testing, CLIAs/ECLs, RTs methods 

were used in laboratories at the rate of 31.0% and 69.0%, 

respectively. 

 

3.2. Assessment of testing results from participants 

 

Based on group-consensus analysis method, 

the coincidence rates of laboratories using CLIAs/ECLs 

and ELISA methods for HBsAg detection were abso-

lute. The coincidence rates for RTs (88.24%) were lower 

than CLIAs/ECLs and ELISA. False-negative results by 

RTs methods were found in weak positive samples 

HBC-02, HBC-06 and HBC-09 with the rate of 11.76%, 

7.35% and 10.29%, respectively (Table 2). 

For anti-HCV testing, the coincidence rate of 

laboratories using CLIAs/ECLs method for anti-HCV 

detection was 100% while the rate for RTs was 89.86%. 

False-positive  results  by  RTs  methods  were  found  in 
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Figure 1. Type and percentage of biological products used for HBsAg testing. 

 

 

Figure 2. Type and percentage of biological products used for anti-HCV testing. 

 

Table 2. Coincidence rate of HBsAg testing results (%). 

 

Method 
CLIAs/ECLs 

(n=30) 

ELISA 

(n=2) 

RTs 

(n=68) 

Samples HBsAg (%) (%) (%) 

HBC-01 Negative 100 100 100 

HBC-02 Weak positive 100 100 88.24 

HBC-03 Positive 100 100 100 

HBC-04 Negative 100 100 100 

HBC-05 Negative 100 100 100 

HBC-06 Positive 100 100 92.65 

HBC-07 Negative 100 100 100 

HBC-08 Negative 100 100 100 

HBC-09 Weak positive 100 100 89.71 

HBC-10 Negative 100 100 100 

HBC-11 Positive 100 100 100 

HBC-12 Positive 100 100 100 
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Table 3. Coincidence rate of anti-HCV testing results. 

 

Characteristics of panel 

Analytical Methods 

CLIAs/ECLs 

(n=31) 

RTs 

(n=69) 

Samples Anti-HCV (%) (%) 

HBC-01 Negative 100 98.55 

HBC-02 Negative 100 100 

HBC-03 Positive 100 91.30 

HBC-04 Negative 100 100 

HBC-05 Weak positive 100       89.86 

HBC-06 Negative 100 100 

HBC-07 Positive 100 92.75 

HBC-08 Negative 100 98.55 

HBC-09 Negative 100 100 

HBC-10 Weak positive 100 91.30 

HBC-11 Positive 100 92.75 

HBC-12 Positive 100 97.10 

 
Table 4. The sensitivity, specificity and accuracy of analytical methods for HBsAg and anti-HCV detection. 

 

 Sensitivity Specificity Accuracy 

Analytical Methods HBsAg detection 

RTs    88.24%* (60/68) 100% (68/68)  94.12%** (128/136) 

CLIAs/ECLs       100%* (30/30) 100% (30/30) 100%** (60/60) 

ELISA   100%* (2/2) 100%    (2/2)             100%** (4/4) 

 Anti-HCV detection 

RTs 89.86%*** (62/69) 97.10% (67/69) 93.47%**** (129/138) 

CLIAs/ECLs    100%*** (31/31)    100% (31/31) 100%**** (62/62) 
 

(*) RTs vs CLIAs/ECLs/ELISA: p=0.02; (**) RTs vs CLIAs/ECLs/ELISA: p=0.02; (***) RTs vs CLIAs/ECLs: p=0.03; (****) RTs vs CLIAs/ECLs: 

p=0.02 (Z-test for two proportions) 
 
Table 5. Percentage of correct results for both HBsAg and anti-HCV detection. 

 

Characteristics of panel Percentage of correct results (%) 

Sample HBsAg/ anti-HCV (n = 100 participants) 

HBC-01 Negative/ Negative   99 

HBC-02 Weak positive/ Negative   92 

HBC-03 Positive/ Positive   94 

HBC-04 Negative/ Negative 100 

HBC-05 Negative/ Weak positive   93 

HBC-06 Positive/ Negative   95 

HBC-07 Negative/ Positive   95 

HBC-08 Negative/ Negative   99 

HBC-09 Weak positive/ Negative   93 

HBC-10 Negative/ Weak positive   94 

HBC-11 Positive/ Positive   96 

HBC-12 Positive/ Positive   99 

weak positive samples HBC-01 and HBC-08 with the 

rate of 1.45%. False-negative results by RTs methods 

were found in weak positive samples HBC-03, HBC-05, 

HBC-07, HBC-10, HBC-11 and HBC-12 with the rate 

of 8.7%, 10.14%, 7.25%, 8.7%, 7.25% and 2.9%, respec-

tively (Table 3). 

The significant differences in sensitivity and 

accuracy between RTs and CLIAs/ECLs/ELISA were 

found for HBsAg and anti-HCV detection (p<0.05) 

(Table 4). 

The percentage of laboratories reporting cor-

rect results for both HBsAg and anti-HCV detection on 

EQA panel of 12 samples was presented in Table 5. All 

participants reported correct results on negative sample 

HBC-04 for both HBsAg and anti-HCV. The incorrect 

results (<95%) were found more frequently in weak 

positive samples HBC-02, HBC-05, HBC-09 and HBC-

10 for HBsAg and anti-HCV. 

 

3.3. EQA results for HBsAg and anti-HCV detection 

using different types of RTs  

 

There are more types of RTs for HBsAg than 

for anti-HCV testing, 13 types of RTs for HBsAg and 

11 for anti-HCV. Laboratories using RTs including Asan 

Easy Test HBs, Fastep, Determine HBsAg, Amvi Bio-

tech, HBsAg Card, HEPA (HBsAg) Strip test, Humasis 

HBsAg, Intec products Inc, Onsite Rapid Test performed 
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an accurate detection of HBsAg on negative or positive 

samples in EQA panel. However, the correct results for 

all 12 samples in EQA panel of participants using Abon, 

HBsAg Cassette, SD Bioline HBsAg were only 92.3%, 

83.3%, 69.2%, respectively (Table 6). Eight laboratories 

used Abon (2 labs), HBsAg Cassette (1 lab), SD Bioline 

HBsAg (4 labs), and Atron (1 lab) reporting false-nega-

tive results for HBsAg detection. 

Laboratories using RTs including Asan Easy 

test HCV, HCV Cassette-Fortress, Amvi Biotech Incor-

poration, Humasis rapid test, Multi-card type HCV card, 

Fastep, CTK Biotech, Intec products Inc performed an 

accurate detection of anti-HCV on negative or positive 

samples in EQA panel. However, the correct results for 

all 12 samples in EQA panel of participants using Abon, 

SD Bioline HCV, Advanced Quality were only 92.8%, 

69.2%, and 50%, respectively (Table 7). Nine laborato-

ries used Abon (3 labs), SD Bioline HCV (4 labs) and 

Advanced Quality products (2 labs) reported false-

negative results for anti-HCV detection. One laboratory 

used Abon gave false-positive result on HBC-01 and one 

used Advanced Quality reported false-positive result on 

HBC-08 for anti-HCV testing. 

 

4. DISCUSSION 

 

HBV and HCV usually cause chronic liver 

disease that may lead to cirrhosis and liver cancer22. 

Currently, HBsAg and anti-HCV assays have been per-

formed in most laboratories using a variety of analytical 

methods with different reagents for HBV and HCV 

detection such as EIAs, ECLs, CLIAs, RTs1-2. The accu-

racy and reliability of HBsAg and anti-HCV test results 

related to the screening and treatment of HBV and HCV 

infection. To assess diagnostic quality of viruses, laborato-

ries are recommended to participate in EQA programs15. 

However, EQA programs for HBsAg and anti-HCV 

have not been widely implemented in Vietnam. 

HBsAg and anti-HCV tests can be performed 

with serum or plasma samples. However, the formation 

of clot in frozen plasma can affect sample homogeneity. 

Therefore, serum samples are preferred in EQA panel22. 

In this study, the conversion from blood plasma to serum 

using thrombin was performed for use in serological 

tests. The homogeneity, stability of HBsAg and anti-

HCV positive and negative samples were not affected 

by this defibrination of plasma. 

Most EQA panels for HBsAg and anti-HCV 

assays are prepared independently. This might increase 

the cost of the separate EQA programs for HBsAg and 

anti-HCV, leading to limited involvement of labora-

tories in the EQA programs. Therefore, we developed 

an EQA panel containing dual HBsAg and anti-HCV 

negative and positive serum samples to increase the 

complexity of the sample as well as to facilitate the 

participation of laboratories into EQA program for dual 

HBsAg and anti-HCV serological testing. 

According to WHO guidelines, the choice of 

the HBsAg test method is dependent on the capacity of 

the laboratory but must give accurate results22. The RT 

is now widely used due to its simple, fast, and low cost2. 

However, RTs are less sensitive than ELISA, CLIAs, 

and ECLs assays14. In the previous study, more types of 

RTs for HBsAg testing were observed than types of RTs 

for anti-HCV testing, and their efficacy was assessed as 

acceptable23. This was similar to our study (13 types of  

 
Table 6. Rate of accurate HBsAg testing by RTs (%). 

 

RTs HBC-

01 

HBC-

02 

HBC-

03 

HBC-

04 

HBC-

05 

HBC-

06 

HBC-

07 

HBC-

08 

HBC-

09 

HBC-

10 

HBC-

11 

HBC-

12  

HBsAg 100 83.3 100 100 100 100 100 100 83.3 100 100 100 

Cassette             

Abon 100 92.3 100 100 100 96.1 100 100 96.1 100 100 100 

SD Bioline 100 69.2 100 100 100 69.2 100 100 69.2 100 100 100 

HBsAg             

Asan Easy Test 100 100 100 100 100 100 100 100 100 100 100 100 

HBs             

Determine 100 100 100 100 100 100 100 100 100 100 100 100 

HBsAg             

Fastep  100 100 100 100 100 100 100 100 100 100 100 100 

Amvi  100 100 100 100 100 100 100 100 100 100 100 100 

HBsAg Card  100 100 100 100 100 100 100 100 100 100 100 100 

HEPA HBsAg 100 100 100 100 100 100 100 100 100 100 100 100 

Strip test             

Humasis 100 100 100 100 100 100 100 100 100 100 100 100 

HBsAg             

Intec products 100 100 100 100 100 100 100 100 100 100 100 100 

Inc             

Onsite Rapid 100 100 100 100 100 100 100 100 100 100 100 100 

Test             

Atron 100 0 100 100 100 100 100 100 0 100 100 100 
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Table 7. Rate of accurate anti-HCV testing by RTs (%). 

 

RTs HBC-

01 

HBC-

02 

HBC-

03 

HBC-

04 

HBC-

05 

HBC-

06 

HBC-

07 

HBC-

08 

HBC-

09 

HBC-

10 

HBC-

11 

HBC-

12  

Abon 96.4 100 92.8 100 92.8 100 92.8 100 100 92.8 96.4 96.4 

SD Bioline 100 100 84.6 100 69.2 100 76.9 100 100 76.9 76.9 100 

HCV             

Asan Easy test 100 100 100 100 100 100 100 100 100 100 100 100 

HCV             

HCV Cassette- 100 100 100 100 100 100 100 100 100 100 100 100 

Fortress             

Amvi 100 100 100 100 100 100 100 100 100 100 100 100 

Humasis Rapid 100 100 100 100 100 100 100 100 100 100 100 100 

test             

Multi-card type 100 100 100 100 100 100 100 100 100 100 100 100 

HCV card             

Advanced 100 100  50 100  75 100 100  75 100  75  75  75 

Quality             

Fastep 100 100 100 100 100 100 100 100 100 100 100 100 

CTK Biotech 100 100 100 100 100 100 100 100 100 100 100 100 

Intec products 100 100 100 100 100 100 100 100 100 100 100 100 
Inc.             

 

RTs for HBsAg testing and 11 types of RTs for anti-

HCV assay have been used in 100 laboratories). 

Similar to the findings of other studies, EQA 

results in this study showed the variability in test results 

between laboratories using different testing methods 

for HBsAg and anti-HCV detection15,22. RTs were most 

used to screen for HBV and HCV in laboratories. The 

coincidence rates of RTs for HBsAg and anti-HCV 

serological assays were 88.24% and 89.86% respectively, 

while laboratory-based Immunoassays include ELISA, 

CLIAs, and ECLs assays showed the best performance 

for both HBsAg and anti-HCV testing. Additionally, 

some laboratories using the rapid tests reported false-

negative results while other participants using another 

manufacturer's rapid tests had correctly identified 

HBsAg or anti-HCV. This demonstrated the different 

sensitivities of various methods and biological pro-

ducts24-25. Furthermore, RTs gave the false testing 

results mainly with weak positive samples. Thus, the 

most challenging was the failure to detect weak positive 

samples. Some of the participants reported false-negative 

or false-positive results for some specimens while others 

using the same biological products from the same 

manufacturer correctly identified the same samples. The 

reason could be the problems from either testing proce-

dure or biological products26. 

Reporting false negatives may be considered 

more important than reporting false positives. Positive 

results are often further verified using the confirmatory 

tests which are costly and time consuming15. Therefore, 

the sensitivity of the tests used was essential. In many 

countries with endemic HBV infection, the risk of using 

an RTs that may be less sensitive than CLIAs/ECLs 

needs to be considered in the context of providing 

convenience testing27. 

Overall, participation in an EQA program will  

help laboratories re-examine problems during testing 

process. Performing EQAs on a regular basis enables to 

ensure the reliability of testing results. 

In this study, an EQA program was deployed 

to evaluate the different analytical methods for dual 

HBsAg and anti-HCV detection used by the participa-

ting laboratories. We have not evaluated other factors 

that may affect HBsAg and anti-HCV detection results 

such as storage conditions of test kits, samples and 

reagents. Therefore, these EQA programs should be 

developed over the coming years so that the quality 

improvement of HBsAg and anti-HCV test results from 

these laboratories can be compared. 

In conclusion, the EQA program for dual 

HBsAg and anti-HCV serological testing has been 

beneficial to participants. The differences in test results 

within and between groups of HBsAg and anti-HCV 

assay methods indicated a need to improve test condi-

tions at laboratories in Vietnam. HBsAg and anti-HCV 

detection methods with high sensitivity and specificity 

should be used as an alternative to rapid tests. In addi-

tion, it is necessary to evaluate the storage conditions of 

samples, reagents as well as analytical equipment. 
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