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ABSTRACT 
Background: 
Chronic Hepatitis B accounts for 254 million cases worldwide and 40 million cases in India. Rapid 
immunochromatographic tests (ICTs) are widely used for hepatitis B surface antigen (HBsAg) screening. However, 
their diagnostic performance compared with enzyme-linked immunosorbent assay (ELISA) and molecular methods 
requires evaluation, particularly for detecting occult hepatitis B infection (OBI). 
Methods: 
This cross-sectional study conducted from May 2024 to November 2025 comprised a total of 220 serum samples 
that were tested for HBsAg via ICT [Hepacard (J. Mitra & Co Pvt Ltd, India)] and ELISA [HEPALISA kit (J. Mitra 
& Co Pvt Ltd.)]. Hepatitis B virus (HBV) DNA quantification was performed in a subset of 68 samples using 
TRUPCR HBV Viral Load Kit (3B BlackBio Dx Ltd, India). Diagnostic performance of ICT was analyzed using 
ELISA as reference standard and then re-analyzed using PCR as gold standard. 
Results: 
ICT and ELISA detected 24/220 (11%) and 26/220 (12%) HBsAg-positive cases respectively. Considering ELISA 
as reference standard, ICT demonstrated sensitivity, specificity, positive predictive value (PPV) and negative 
predictive value (NPV) of 92.3%, 100%, 100% and 99% respectively. Among 68/220 (31%) samples tested by PCR, 
HBV DNA was detected in 45 (66.2%) samples, including 19/68 (28%) OBI cases. Considering PCR as gold 
standard, diagnostic performance of ICT was re-evaluated which demonstrated sensitivity, specificity, PPV and 
NPV of 55.8%, 100%, 100% and 90.3% respectively. 
Conclusion: 
ICT demonstrated strong concordance with ELISA for HBsAg screening but showed sharp reduction in sensitivity 
from 92.3% to 55.8% when 19 OBI cases were considered as HBV positive. Hence, incorporation of HBV DNA 
testing alongside serological assays is essential for comprehensive HBV diagnosis. 
Keywords: Hepatitis b surface antigen; Immunochromatographic test; Enzyme-linked immunosorbent assay; Hbv 
dna; Occult hepatitis b infection. 
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Introduction 
Hepatitis B is a major global health threat, with an 
estimated 254 million people living with chronic 
infection, 1.2 million new cases annually, and 1.1 
million deaths reported in 2022, primarily from 
cirrhosis and hepatocellular carcinoma (HCC) 
[1].Despite effective vaccination, Hepatitis B virus 
(HBV) transmission persists via infected blood and 
body fluids, including sexual contact, needle 
sharing, and vertical transmission at birth, 
particularly in endemic regions [2,3]. Incomplete 
vaccination coverage, vaccine hesitancy, and gaps 
in public health infrastructure further leads to 
persistence of the virus [4-6]. The three-dose HBV 
vaccine, initiated at birth, provides 85–95% 
protection; however, logistical challenges, limited 
awareness, and socioeconomic barriers restrict 
universal coverage [7,8]. In India, chronic HBV 
prevalence is estimated at 3–4%, affecting nearly 
40 million individuals, with higher rates in tribal 
populations and lower rates in urban areas [9]. 
Early HBV screening is essential for timely 
intervention. Diagnostic methods include the 
detection of viral antigens and nucleic acids. Rapid 
immunochromatographic tests (ICTs) detect 
hepatitis B surface antigen (HBsAg) quickly and at 
low cost, making them widely used in resource-
limited settings for blood donor screening, 
antenatal care, and routine health checks. However, 
variable sensitivity and specificity may result in 
false-negative or false-positive results, limiting 
their diagnostic reliability [10,11]. 
In contrast, ELISA provides greater accuracy for 
HBsAg detection, while real-time PCR for HBV 
DNA remains the gold standard for confirming 
active infection and assessing viral load. In 
comparison with ICT, ELISA and PCR are notably 
more expensive and areused in well-
equippedlaboratories [12]. In many developing 
settings, economic constraints favour the use of 
ICT; however, this may result in missed infections 
given the chronic potential of this virus. 
Furthermore, it has been observed that HBsAg 
results alone are not reliable and several possible 
explanations have been proposed for false-negative 
HBsAg results in commercial assays for hepatitis B 
(ELISA or ICT). Firstly, in chronic HBV carriers, 
the level of HBsAg may fall below the detection 
limit of the assay. Consequently, a significant 
proportion of individuals who exhibit IgG 
antibodies against hepatitis B core antigen (IgG 

anti-HBc) as the only serological marker of 
infection may actually represent low-level chronic 
carriers of the virus. Secondly, certain viral variants 
produce altered antigenic sequences that are not 
recognized by the commercially available 
diagnostic assays. Additionally, mutations in other 
regions of the viral genome may down-regulate the 
production of HBsAg. Therefore, to minimize the 
residual risk of false-negative results in hepatitis B 
diagnosis, the sensitivity of HBsAg screening 
assays must be continuously improved alongwith 
the addition of HBV DNA for confirmation [13].  
Quantitative HBV DNA testing plays a unique and 
critical role that serological markers alone cannot 
fulfill. It confirms the presence of replication-
competent virus, distinguishes true Occult hepatitis 
B infection (OBI) from past resolved infection, and 
quantifies the usually very low viral load (most 
commonly <200 IU/mL). This precise 
measurement helps stratify transmission risk 
(higher with >1,000 IU/mL), guides the need for 
antiviral prophylaxis in immunosuppressed OBI 
patients, monitors and evaluates response to 
treatment for potential reactivation during 
chemotherapy or transplantation. Thus, in the 
absence of HBsAg, quantitative HBV DNA 
remains the cornerstone for diagnosis, risk 
assessment, clinical decision-making, and 
prevention of HBV transmission in the OBI setting. 
Advantages of real-time PCR include excellent 
sensitivity and specificity, enabling early diagnosis 
before serological markers appear and confirmation 
of OBI where HBV DNA persists despite HBsAg 
negativity. Disadvantages encompass high costs, 
requirement for sophisticated equipment, skilled 
technicians, longer processing times (4-6 hours), 
and restricting accessibility in low-resource areas. 
Contamination risks and the need for quality 
controls are additional challenges. Nonetheless, 
real-time PCR is indispensable for managing 
chronic HBV and detecting low-level persistence 
[14,15]. 
Validation of rapid ICT kits against more reliable 
methods like ELISA and PCR is essential before 
their widespread adoption in diagnostic 
laboratories. Rapid tests serve as frontline tools for 
both acute and chronic HBV screening, but their 
efficacy must be rigorously evaluated to minimize 
diagnostic errors. Such oversights could have dire 
consequences, including untreated progression to 
liver failure or HCC for patients, and broader 
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transmission risks to families and communities. 
Accurate diagnosis is essential for timely clinical 
management, contact vaccination, and treatment 
initiation, as well as for preventing transmission 
and reducing healthcare-associated outbreaks 
[16,17].This study aims to determine the diagnostic 
efficacy of ICT against ELISA (as reference 
standard) for HBsAg detection and correlates 
ELISA findings with HBV DNA levels, aiming to 
generate evidence to guide screening strategies and 
improve HBV control efforts.  
Materials and Methods 
This cross-sectional study was conducted from 
May 2024 to November 2025 in the Department of 
Microbiology of a tertiary care hospital in Greater 
Noida, Uttar Pradesh, India. The study protocol 
was approved by the Institutional Ethics Committee 
of Sharda University, (Ref No. SU/SMS&R/76-
A/2024/154 dated 15/04/2024).A total of 220 
consecutive blood samples were received in plain 
vial in the Serology Laboratory for HBsAg 
screening. Blood samples were centrifuged and 
serum separation was done. Serum samples were 
tested for HBsAg via both ICT and ELISA. 
Rapid Immunochromatographic Test (ICT) 
Detection of HBsAg in human serum was 
performed using the Hepacard rapid 
immunochromatographic test kit (J. Mitra & Co 
PvtLtd.,India); strictly according to the 
manufacturer’s instructions. Test results were 
interpreted visually after 15–20 minutes. Samples 
were reported as reactive when both test and 
control lines were visible, non-reactive when only 
the control line appeared, and invalid when the 
control line failed to appear. Invalid tests were 
repeated once using a fresh test device. 
Enzyme-Linked Immunosorbent Assay (ELISA) 
All serum samples were further tested for HBsAg 
using a commercially available HEPA LISA kit (J. 
Mitra & Co Pvt. Ltd, India); following the 
manufacturer’s protocol. Optical density (OD) was 
measured using an ELISA reader (Erba) at 450 nm 
wavelength. Results were interpreted as positive or 
negative based on the cut-off value provided by the 
manufacturer. 
HBV DNA Detection by Real-Time PCR: 
A subset of 68 samples underwent HBV DNA 
quantification using the TRUPCR HBV Viral Load 
Kit (3B BlackBio Dx Ltd, India) following 
manufacturer instructions. Viral DNA was 
extracted from 500 µL serum using a silica column-

based nucleic acid extraction kit. Amplification 
employed TaqMan probe-based real-time PCR 
targeting a conserved HBV genomic region, with 
FAM-labelled probes for HBV and VIC (6-
carboxy-4',5'-dichloro-2',7'-dimethoxyfluorescein) 
for the internal control. Thermal cycling included 
initial denaturation at 94°C for 10 min, followed by 
42 cycles of 94°C for 15 s and 60°C for 60s, with 
fluorescence measured in real time. Viral load was 
calculated from a standard curve and expressed in 
IU/mL; detectable HBV DNA indicated active 
infection, while undetectable results suggested 
resolved infection or effective viral suppression. 
Internal control amplification ensured assay 
validity. 
Diagnostic Classification 
Diagnostic performance was assessed by 
comparing ICT with ELISA, using ELISA as the 
reference standard. ICT+/ELISA+ results were 
considered true positives; ICT-/ELISA+ as false 
negatives; ICT+/ELISA- as false positives; and 
ICT-/ELISA- as true negatives. Correlation of 
ELISA with real-time PCR results was performed 
to classify HBV infection status: ELISA+/HBV 
DNA+ indicated active infection; ELISA-/HBV 
DNA+ indicated occult HBV infection (OBI); 
ELISA+/HBV DNA- suggested treatment response 
or serological false positivity; and ELISA−/HBV 
DNA- confirmed true HBV negativity. 
Ethics approval  
This study was reviewed and approvedfor ethical 
waiver by the Institutional Ethics Committee, 
Sharda School of Medical Sciences &Research , 
Sharda University, Greater Noida, Uttar Pradesh, 
India (Ref No SU/SMS&R/76- A/2024/154 dated 
15/04/2024). This manuscript does not report on or 
involve the use of any animal or human data or 
tissue.All procedures performed in this study were 
in accordance with the ethical standards of the 
institutional ethics committee and with the 
Declaration of Helsinki 
Statistical analysis  
Data were entered and managed in Microsoft Excel 
2021. Data was tabulated and analysed using 
software OpenEpi version 3.01 and Statistical 
Package for Social Sciences (SPSS) version 24.0. 
Categorical variables were expressed as 
frequencies and percentages. Continuous variables 
were presented as mean, median. Sensitivity, 
specificity, positive predictive value (PPV), 
negative predictive value (NPV) and overall 
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diagnostic accuracy were calculated, with ELISA 
as the serological reference standard and real-time 
PCR as the molecular gold standard where 
applicable. 
Results 
The study enrolled a total of 220 patients, 
comprising 114 males (51.8%) and 106 females 
(48.2%), resulting in an almost equal gender 
distribution (male-to-female ratio 1:1). The median 
age of the participants was 36 years. Majority of 
samples 175(79.5%) were obtained from inpatients, 
while 45 (20.5%) were from outpatient departments 
(Table 1). Screening for HBsAg 
usingtheICTidentified11%patientsasreactive.ELIS
Atesting, 
howeverdetectedslightlymorereactivecases,identifyi
ng12%patientsas HBsAg-reactive.Asubsetof68 
samples underwent HBV DNA quantification by 
real-time PCR; of which, 45 (66.2%)showed 
detectable viral load. 
Table1:Baselinecharacteristicsofthestudypopulat
ion 
 

Parameter Frequency 

Totalsamples 220 

Male 114 (51.8%) 

Female 106 (48.2%) 

Male:Female 1:1 

Age(Median)(Range) 36(1-90)years 

Outpatients 45 (20.5%) 

Inpatients 175 (79.5%) 

Total HBsAg Reactive (ICT) 24/220 (11%) 

Total HBsAg Non-Reactive 
(ICT) 

196/220 (89%) 

Total HBsAg Reactive 
(ELISA) 

26/220 (12%) 

Total HBsAg Non-Reactive 
(ELISA) 

194/220 (88%) 

Total HBVDNA tested 68/220(31%) 

Total HBVDNA detected 45/68 (66.2%) 

Total HBVDNA not detected 23/68 (33.8%) 

 
Liverfunctiontest (LFT) 
parametersamongthestudysubjectsis shown in table 
2. Direct bilirubin was increased in 81/220(36%) 
samples, while indirect bilirubin was elevated in 
24/220 
(11%)samples.Mostofthesamplesdemonstrated 
increasedlevelsofALP [175/220(79.5%)]indicating 
that ALP elevation was the most common 
abnormality. Elevated AST levels were recorded in 
78/220 (35.5%) samples, and ALT was raised in 
103/220 (46.8%) samples, reflecting hepatocellular 
injury in a significant subset of participants. 
Overall, these findings highlight biochemical 
evidence of liver dysfunction, supporting the 
presence of HBV infection. 
Table2:Liverfunctiontestresultsin 
studypopulation (n=220) 

Liverfunction tests 
Media

n 
Normalrang

e 

Totalbilirubin 1.17 
mg/dl 

0.20-
1.3mg/dl 

Directbilirubin 
0.68 

mg/dl 0-0.4mg/dl 

Indirectbilirubin 
0.49 

mg/dl 0-1.1mg/dl 

AspartateAminotransferase(A
ST) 

121.6 
U/L 

17-59U/L 

AlanineAminotransferase(AL
T) 

133.8 
U/L 0-50U/L 

AlkalinePhosphatase(ALP) 221.1 
U/L 

38-126U/L 

Totalprotein 
9.3 
g/dl 6.3-8.2gm/dl 

Globulin 3.1 
g/dl 

2-3.5gm/dl 

Albumin 3.1 
g/dl 

3.5-5gm/dl 

A/G Ratio 1.2 1.10-2.50 
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The 220 patients enrolled in the study were 
distributed across various clinical departments, 
reflecting a broad representation of hospital wards 
(Table 3). The largest proportion, 84 patients 
(38.18%),belonged 
totheDepartmentofGeneralMedicine,underscoringit
sroleastheprimarysourceofreferralsforHBsAg 
screening.ObstetricsandGynaecologycontributed44
patients(20%),followedbyGeneralSurgerywith 35 
patients (15.9%). 
Table3:Distributionofstudyparticipantsbasedon
admissionindifferent departments 
 

S.No Department Frequency[n(%)] 

A GM 84(38.18) 

B Obstetrics&Gynaecology 44(20) 

C GS 35(15.9) 

D ICU 19(8.63) 

E Orthopaedic 9(4.09) 

F RM 9(4.09) 

G Paediatrics 8(3.63) 

H ENT 6 (2.72) 

I Psychiatry 2 (0.90) 

J Dermatology 2 (0.90) 

K Gastroenterology 1 (0.45) 

L Dialysis 1 (0.45) 

 Total 220 

A: General Medicine; C:GeneralSurgery; D: 
Intensive Care Unit; F: Respiratory 
Medicine;H: Ear,Nose & Throat 
 
 
ThecomparisonofHBsAgdetectionviaICTvsELISA(
table4)inthe220studyparticipantsshowedthat out of 
the 196 samples that tested HBsAg non-reactive by 
ICT, there were 2 sample (1.0%) which were 
reactive by ELISA, showing 2 false-negative 
results with ICT. Conversely, all 24 samples that 
were reactive by ICT were also confirmed reactive 
by ELISA (100% concordance), with no false-
positive resultsobserved. 
Overall,ELISAidentified26 HBsAg reactive 
cases(12%)comparedwith24 HBsAg reactive cases 

(11%) by ICT. Overall, ICT demonstrated 
sufficiently concordant results with no false 
positives but two false negatives when ELISA was 
taken as the reference standard. 
 
 
Table4:Comparison ofHBsAgresultsviaICT 
vsELISA(n = 220) 
 

 
ThediagnosticevaluationofICTcomparedwithELIS
AforHBsAgdetection(Table5)showedexcellent 
overall performance. ICT demonstrated a high 
sensitivity of 92.3%, correctly identifying the 
majority of ELISA-positive samples, while 
maintaining a specificity of 100% with no false-
positive results. The positive predictive value 
(PPV) was 100%, indicating that all ICT-reactive 
samples were true positives, and the negative 
predictive value (NPV) was 99%, confirming that 
nearly all ICT-non-reactive samples were true 
negatives. The overall diagnostic accuracy of ICT 
compared with ELISA was 99%, reflecting strong 
agreement between the two assays and supporting 
the reliability of ICT only as a screening tool. 
Table5:DiagnosticperformanceofICTversusELI
SAforHBsAg detection 
 

Diagnosticparameters Values(%) 

Sensitivity 92.3 

Specificity 100 

Positivepredictivevalue(PPV) 100 

 
ICT 

ELISA  
Total HBsAg 

Non-
Reactive 

HBsAg 
Reactive 

 
Non-reactive 

194 2 196 

88% 1% 89% 

 
Reactive 

0 24 24 

0% 11% 11% 

 
Total 

194 26 220 

88% 12% 100% 
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Negativepredictivevalue 
(NPV) 99 

Accuracy 99 

 
ThecorrelationbetweenELISA-
basedHBsAgdetectionandHBVDNAbyreal-
timePCR(Table6)was 
assessedinasubsetof68samples.Amongthe42sample
sthattestednon-reactiveforHBsAgbyELISA, 
HBVDNAwasdetectedin19cases,whiletheremainin
g23samplesweretrulynegative. Fresh serum 
samples of these 19 cases were retested for both 
HBsAg by ELISA and HBV DNA by PCR and 
results were 100% consistent with the previous 
samples. These 19 HBV DNA–positive but 
HBsAg-negative cases were considered asOBI 
cases, indicating ongoing viral replication despite 
the absence of detectable HBsAg. In contrast, all 26 
samples that were HBsAg-reactive by ELISA 
demonstrated detectable HBV DNA (100% 
concordance), 
confirmingactiveHBVreplicationineveryELISA-
reactivecase.Overall,HBVDNAwasdetectedin45 of 
the 68 samples (66.2%). The 
substantialproportionofOBIcases[19/68 (28%)] 
underscorestheclinical importance of incorporating 
molecular diagnostics, as reliance on serology 
alone would miss many of the ongoing infections. 
 
 
Table6:Correlation of 
HBsAgviaELISAwithHBVDNAresults(n=68) 
 

 
ELISA 

HBVDNAdetection 
 

Total 
Not-detected Detected 

 
Non-reactive 

23 19 42 

33.8% 28% 61.8% 

 
Reactive 

0 26 26 

0% 38.2% 38.2% 

 
Total 

23 45 68 

33.8% 66.2% 100% 

 
 
 
ThediagnosticperformanceofICTwasre-
analyzedintable7afterconsideringthe19OBIcasesas
HBV 
positive.TheICTtestcorrectlyidentified26ofthe45H
BVDNA–positivesamples,yieldingasensitivity of 
55.8%, indicating that nearly half of active HBV 
infections were missed by the rapid test. In 
contrast,theICTassayshowedperfectabilitytoidentify
truenegatives,withaspecificityof100%andnofalse- 
positive results recorded. Consequently, the 
positive predictive value (PPV) was also 100%, 
confirming that all ICT-reactive samples truly 
represented HBV infection. The negative predictive 
value (NPV) was 90.3%, suggesting that most ICT-
non-reactive results corresponded to true negatives; 
however, the presence of 19 false-negative cases 
highlights a limitation in using ICT as a sole 
screening tool. Additionally, the overall diagnostic 
accuracy of the ICT assay was 91.4%, 
demonstrating that the test performs well in 
correctly identifying both positive and negative 
cases, although its limited sensitivity reinforces the 
need for confirmatory molecular testing in critical 
diagnostic settings. Overall, these findings indicate 
that while the ICT test is highly reliable when it 
yields a positive result, its lower sensitivity 
underscores the importance of molecular 
confirmation particularly in clinical settings where 
early and accurate detection of active HBV 
infection is essential. 
Table7:DiagnosticperformanceofICTafterconsid
eringthe19OBIcasesasHBV positive 
 

Diagnosticparameters Values(%) 

Sensitivity 55.8 

Specificity 100 

PPV 100 

NPV 90.3 
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Accuracy 91.4 

 
In summary, ICT showed excellent agreement with 
ELISA and high overall accuracy for 
HBsAgdetection.ELISAperformedwellfordetecting
activeHBVinfectionbutmissedseveraloccultcases.H
BV DNA testing remained the most sensitive and 
definitive method, identifying both active and 
occult infections. 
Thesefindingshighlightthekeylimitationofserologica
lHBsAgtestingalonebecause although highly 
specific, its moderate sensitivity results in a 
significant proportion of occult infections 
remaining undetected. When OBIcases were 
included, ICT sensitivity dropped sharply, 
highlighting the 
needforHBVDNAtestingaspartofroutinescreening,p
articularlyinhigh-riskorimmunocompromised 
patients, blood donor screening, and settings where 
OBI carries clinical or transmission implications. 
Discussion 
The present study was conducted to achieve two 
main aims – 1) to compare the HBsAg results of 
ICT with ELISA (taking ELISA as reference 
standard) in 220 serum samples and 2) to correlate 
HBsAg results via ICT with HBV DNA done in 68 
samples in order to determine the overall diagnostic 
efficacy of ICT for HBV diagnosis. The study 
findings contribute to the ongoing discourse on 
optimizing HBV screening protocols in resource-
limited settings like India, where HBV prevalence 
remains high. 
The study population had a median age of 36 years 
(range: 1-90) with a nearly equal gender 
distribution and predominantly inpatient 
representation. This demographic profile is 
comparable to previous hospital-based studies 
evaluating HBV screening. Shrivastava et al. 
reported a similar age distribution with a slight 
male predominance [13], whereas other studies 
have shown a higher male representation, likely 
reflecting differences in study design and patient 
selection [18,19]. The balanced gender distribution 
in the present study enhances the generalizability of 
the findings. 
Regarding LFT parameters, our study revealed 
elevated transaminases, alongside modest bilirubin 
increases indicative of hepatic involvement in a 
subset of participants with ALP levels showing 
modest increase in most cases. This result is in 

accordance with other studies which have also 
shown abnormal LFT parameters in HBV cases 
[20,21]. 
In assessing ICT against ELISA as the reference 
standard, our study demonstrated exceptional 
performance of Hepacard(ICT) achieving 92.3% 
sensitivity, 100% specificity, 100% PPV, 99% 
NPV, and 99% accuracy. These metrics are 
consistent with several studies that have validated 
rapid tests in diverse populations. Shrivastava RK 
et al. (2020) reported ICT sensitivity of 96.8% and 
specificity of 99.7% using the Meriscreen HBsAg 
kit against SD HBsAg ELISA 3.0 in 526 samples 
[13], values slightly lower in sensitivity but 
comparable in specificity to ours. Similarly, Lei Z 
et al. (2022) found relative sensitivity 99.9% and 
specificity 99.6% for the AllTest HBsAg Rapid 
Test Kit versus ELISA in serum/plasma [22], 
mirroring our near-perfect agreement and 
reinforcing robustness of ICT across specimen 
types. The high specificity in these studies supports 
utility of ICT in ruling out infection, reducing 
unnecessary follow- ups. Our study results are in 
contrast with other studies where sensitivity of ICT 
is low (83-87%), which can be attributable to 
differences in regional prevalence or assay brands 
[23,24]. Collectively, these comparisons affirm that 
the results of ICT, although variable due to 
difference in manufacturing brands; usually reflect 
an almost comparable diagnostic performance with 
ELISA with sensitivity ranging from 85-90% when 
compared with ELISA. Other factors like operator 
training, kit quality, and sample integrity likely 
contribute to variations, advocating for 
standardized validation in local contexts. 
In this study, HBV DNA was performed in 68/220 
(31%) cases; of which 19 (28%) cases turned up to 
be OBI with no detectable HBsAg via both ICT 
and ELISA. This is in contrast with Gissa SB et al. 
(2022) that detected OBI in 5.56% cases [20]. 
Similarly, Mbencho MN et al. (2024) identified 
OBI in 4.5% of HBsAg-negative donors via PCR, a 
lower prevalence than ours [24]. Anderson et al 
(2024) found OBI prevalence of 14.7% in 76 
samples tested (11/76) among HIV positive patients 
[25]. Few other studies from India have shown high 
prevalence of OBI similar to our study. Gupta S et 
al stated that OBI was prevalent in 24.5% of 
patients positive for anti-HBc antibodies; however 
no OBI case was detected in seronegative 
individuals [26]. Similarly, Bhattacharya P et al 
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also detected 21% OBI cases among 188 anti-HBc 
antibody positive donors [27]. Chaudhuri V et al 
reported 27.21 % and 20.87% OBI cases among 
donors with anti-HBc only from two different 
cohorts [28].These findings underscore regional 
and population-based variability and the limitations 
of HBsAg-based screening alone. 
Diagnostic performance of ICT in our study was re-
analyzed after including 19 OBI cases as HBV 
positive leading to a stark reduction in the 
sensitivity of ICT from 92.3% to 55.8% whereas 
specificity and PPV remained 100% as before 
denoting no false positives by ICT in this study. 
These findings are broadly consistent with Bilgin 
M et al. (2025) who reported lower sensitivity 
(44.5%) and specificity (47.4%) for rapid tests 
against PCR, but when extrapolated to ELISA as a 
serological comparator, their results align with our 
moderate sensitivity, highlighting superiority of 
PCR in confirming viremia missed by antigen- 
based assays [23]. 
Traditional serological tests like ICT and ELISA 
are widely used for HBsAg detection due to their 
simplicity and affordability, but they may miss 
low-level or occult infections where HBV DNA 
persists without detectable antigen. Comparative 
studies provide evidence on how molecular 
methods like PCR complement these, offering 
quantification of viral load to guide treatment 
decisions, monitor therapy response, and assess 
reactivation risks in immunocompromised patients. 
This is vital for refining guidelines on when to 
escalate from rapid screening to confirmatory 
testing, reducing false negatives that could 
endanger public health. By correlating serological 
and molecular results, studies reveal insights into 
complete viral dynamics which can be missed if 
either of these are used alone. Hence, further 
researches should be conducted involving both 
serological and molecular methods in order to 
determine the correct diagnostic performance 
characteristics of ICT which are more commonly 
used in hospitals as compared to ELISA and PCR. 
The alarmingly low sensitivity of ICT in this study 
after considering the PCR results raises questions 
on the use of ICT alone for screening of HBV 
cases. 
Broader implications of our findings extend to 
public health and clinical guidelines. The high ICT-
ELISA agreement (99.1% accuracy) supports ICT 
for mass screening in low-resource areas, but the 

high OBI rate necessitates PCR in suspects, 
aligning with EASL (2017) recommendations for 
molecular testing in anti- HBc-positive or 
cryptogenic liver disease [29]. Ultimately, 
integrating serological and molecular testing, as our 
study advocates, could reduce HBV burden, 
aligning with WHO's 2030 elimination targets and 
advancing equitable diagnostics [30]. 
 
Conclusion 
This study shows that although ICT demonstrates 
comparable results with ELISA, neither ELISA nor 
ICT alone is sufficient for effective HBV screening 
because when the 19 OBI cases were included, the 
sensitivity of ICT dropped sharply from 92.3% to 
55.8%, demonstrating that many infections are 
missed by serological tests based only on HBsAg 
detection. Hence, HBV DNA should not just be 
restricted to a confirmatory, but should also be used 
for screening considering the exponential rise of 
OBI cases in recent times. To improve HBV 
detection, there is a need to introduce additional 
serological markers, such as total anti-HBc and/or 
anti-HBs, to help identify OBI cases that ELISA 
and ICT fail to detect.Future research should 
therefore include comprehensive serological 
panels, larger multicentre cohorts, and longitudinal 
follow-up to assess occult infections, reactivation 
risks under immunosuppression, and treatment 
responses. Additionally, cost-effectiveness analyses 
could guide the feasibility of combining ICT or 
ELISA with PCR in resource-limited settings, 
optimizing HBV screening strategies and public 
health outcomes. 
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