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Abstract

Background: In Bangladesh, molecular testing for HBV DNA is largely restricted to tertiary healthcare
facilities due to the high cost, technical complexity, and challenges of plasma sample collection, storage,
and transport. Dried blood spot (DBS) sampling, obtained through finger-prick collection, offers a
minimally invasive, low-cost, and field-friendly alternative for HBV DNA detection in resource-limited
settings. Objective: This present study was undertaken to detect HBV DNA in DBS and plasma by real-
time PCR. Methodology: The study was conducted in the Department of Virology at Dhaka Medical
College (DMC), Dhaka, Bangladesh, from January 2024 to December 2024 for a period of one year. This
cross-sectional study included 80 confirmed HBV-infected patients recruited from the Departments of
Hepatology, Medicine, and Gastroenterology at Dhaka Medical College Hospital (DMCH), Bangladesh.
Paired plasma and DBS samples were analyzed for HBV DNA using real-time polymerase chain reaction
(PCR). Sensitivity, specificity, accuracy, and correlation between plasma and DBS results were calculated.
Results: DBS demonstrated a sensitivity of 96.1%, specificity of 100%, and accuracy of 96.4% for HBV
DNA detection compared with plasma. The mean HBV DNA load was 3.50 logio IU/mL in plasma and
2.86 logio IU/mL in DBS, showing a strong positive correlation (R = 0.8062). Conclusion: DBS is a valid
and practical alternative sample to plasma. [Bangladesh Journal of Infectious Diseases, December
2025;12(2):300-305]

Keywords: Hepatitis B virus; HBV DNA; dried blood spot; plasma; real-time PCR; molecular diagnosis

Correspondence: Dr. Nusrat Jahan, Assistant Professor, Department of Microbiology, Enam Medical College, Savar, Dhaka,
Bangladesh; Email: nusrat.aspi@yahoo.com; Cell No.: +8801746649191; ORCID: https://orcid.org/0009-0005-9047-1651
©Authors 2025. CC-BY-NC

Introduction 820,000 deaths each year from complications such

as cirrhosis, hepatocellular carcinoma (HCC), and
Hepatitis B virus (HBV) infection is a major global ~ liver failure'?. Chronic HBV accounts for nearly
public health concern and a leading cause of  half of all HCC cases globally, underscoring its
chronic liver disease. Worldwide, an estimated 254  oncogenic potential>. The global prevalence of
million people are chronically infected, with about =~ HBV infection is approximately 3.2%, while in
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Bangladesh it is higher at around 4.0%, reflecting
its endemic nature*>.

The World Health Organization (WHO) aims to
eliminate viral hepatitis as a public health threat by
2030, targeting >90% diagnosis and >80%
treatment coverage among infected individuals®.
Despite an effective vaccine, early detection and
monitoring remain crucial for timely treatment
initiation, transmission prevention, and reduction of
HBV-related complications’®. However, in low-
and middle-centrifugation, and cold chain storage,
making it difficult to implement in peripheral or
resource-limited healthcare settings!®-12,

Dried blood spot (DBS) sampling offers a practical
alternative to plasma for HBV DNA testing. It
involves collecting a few drops of capillary blood
on filter paper, which can be dried, stored, and
transported at room temperature'>. DBS sampling is
minimally invasive, inexpensive, and well-suited
for remote or resource-constrained areas where
conventional plasma collection is not feasible!'.
Previous studies have shown that DBS provides
comparable sensitivity and specificity to plasma for
HBV DNA quantification'>'°,

Adopting DBS for molecular diagnosis could
expand HBV testing coverage, improve patient
access to care, and facilitate large-scale surveillance
in Bangladesh. Evaluating its diagnostic
performance compared with plasma is therefore
crucial for validating its utility and supporting
integration into national HBV control and
elimination strategies.

Methodology

Study Settings and Population: This cross-
sectional study was conducted in the Department of
Virology at Dhaka Medical College (DMC), Dhaka,
Bangladesh. Participants were recruited from both
inpatient and outpatient units of the Departments of
Hepatology, Medicine, and Gastroenterology at
Dhaka Medical College and Hospital (DMCH). All
molecular analyses were performed in the
Department of Virology at DMC, between January
2024 and December 2024. The calculated sample
size was approximately 73; including a 10%
attrition rate, the final sample size was 80
participants. Purposive sampling was applied. All
the confirmed HBsAg-positive individuals were
included in this study.

Sample Collection: Capillary blood (~50 pL; 1-2
drops) was obtained via finger prick using sterile
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lancets and applied onto Whatman 903™ Protein
Saver Cards (GE Healthcare, USA). DBS cards
were air-dried at room temperature for 4-6 hours,
labeled with participant ID and date, and stored in
zip-lock bags with desiccants until processing.
Venous blood (5 mL) was collected into EDTA
tubes. Plasma was separated by centrifugation at
3000 x g for 10 minutes and stored at —20°C until
molecular analysis.

Processing of Dried Blood Spots (DBS) and
Plasma: Discs measuring 6 mm in diameter were
excised from dried blood spots (DBS) and eluted in
750 puL of phosphate-buffered saline (PBS). The
eluate was centrifuged at 10,000 x g for 2 minutes,
after which the supernatant was collected for DNA
extraction. Plasma samples obtained from venous
blood were processed in parallel using the same
downstream procedures.

HBYV DNA Extraction and Quantification: HBV
DNA was extracted using the QIA amp DSP Virus
Spin Kit (QIAGEN, Germany) according to the
manufacturer’s instructions. Samples were lysed,
treated with protease, washed through Mine lute
columns (buffers AW1 and AW2), and eluted in 20—
150 uL AVE buffer. Extracted DNA was stored at —
20°C until analysis. Quantitative real-time PCR was
performed using the Quant Studio 3 Real-Time
PCR System (Thermo Fisher Scientific, USA) with
the ARGEN NoeDx HBV ¢PCR Kit (ARGEN
Biotech, Germany). Each 20 uL reaction consisted
of 14 pL Reaction Mix 1 (RM1), 1 pL Reaction
Mix 2 (RM2), and 5 pL extracted DNA.
Amplification and fluorescence detection were
performed at 60°C using FAM and HEX channels.
Viral load was expressed in logio IU/mL.

Statistical Analysis: Data were analyzed using
SPSS version 26 (IBM Corp., Armonk, NY).
Quantitative variables were expressed as mean +
standard deviation (SD), and categorical variables
as frequency (%). Diagnostic performance of DBS
compared with plasma was calculated as sensitivity
(%)"=TP/(TP+FN) %100, specificity
(%)"=TN/(TN+FP) %100, accuracy
(%)"=(TP+TN)/(TP+TN+FP+FN) x100. A p-value
< 0.05 was considered statistically significant.

Ethical Consideration: Ethical approval was
obtained from the Ethical Review Committee of
Dhaka Medical College (ERC-
DMC/ECC/2024/151) on 9 June 2024. Written
informed consent was obtained from all participants
prior to enrollment. Confidentiality of all
participants was rigorously protected, and they
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retained the right to withdraw from the study at any
stage without consequence.

Results

A total of 80 participants were tested for HBV DNA
using both plasma and DBS samples. Table 1 shows
the results of the HBV DNA in real-time PCR for
80 participants using both DBS and plasma
samples. Among the DBS samples DNA were
detected in 71(88.8%) samples, while 9(11.2%)
were undetected. In plasma samples, 74(92.5%)
were detected, and 6(7.5%) were undetected.

Table 1: Results of HBV DNA test in real-time
PCR using DBS and plasma samples

Sample Detected Undetected
DBS 71(88.8%) 9(11.2%)
Plasma 74(92.5%) 6(7.5%)

Plasma testing detected 74 positive and 6 negative
samples. DBS correctly identified 71 of the 74
plasma-positive samples, resulting in 71 true
positives and 3 false negatives. Among the plasma-
negative samples, DBS correctly classified all 6 as
negative, with no false-positive results observed.
The sensitivity of DBS was 96.1% (95% CI: 88.6—
99.2), while the specificity was 100% (95% CI:
54.1-100.0). The positive predictive value (PPV)
was 100.0% (95% CI: 94.9-100.0), indicating that
all DBS-positive results were confirmed by plasma
testing. The negative predictive value (NPV) was
66.7% (95% CI: 29.9-92.5). Overall, DBS
demonstrated an accuracy of 96.4% (95% CI: 89.4—
99.2), showing excellent agreement with plasma
testing and supporting its utility as a reliable
alternative specimen type for diagnostic testing
(Table 2).

Table 3 presents the viral load detected by Real-
time PCR in plasma and DBS samples. The viral
load in IU/ml has been converted to logiolU/ml.
The mean viral load in plasma was 3.50+0.88
logio)lU/mL and in DBS samples it was 2.86+0.77
logio IU/mL with a difference of 0.7 logio [U/ml

(95% confidence interval [CI]: 0.55—
0.85, p <0.0001). The median viral load was 3.35
logiolU/mL in plasma and 2.73 logio IU/mL in
DBS. Additionally, the viral load range varied
significantly, with plasma values ranging from 2.37
to logio 6.82 IU/mL, while DBS values ranged from
1.35 to 4.47 logioIU/mL.

Table 3: HBV DNA Viral Load Determined by
Real-Time PCR Test (LogioIU/ml)

Parameters Plasma DBS P
Viral Viral value
Load Load

Mean+SD 3.50+0.88 | 2.86+0.77 | 0.0001

Median 3.35 2.73

Range 2.37-6.82 | 1.35-4.47

SD=Standard deviation; p- value was obtained by student’s t
test

Correlation and Agreement Analysis: Pearson’s
correlation analysis revealed a strong positive
correlation between plasma and DBS viral loads (R
= 0.8062, p < 0.001), indicating that DBS reliably
reflects plasma viral load (Figure I).
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Figure I: Pearson’s Correlation Coefficient of
HBYV DNA Levels in DBS and Plasma Samples

Table 2: Diagnostic Validity of DBS Sample in Real-Time PCR

DBS Plasma Sensitivity | Specificity | PPV Sensitivity | Accuracy
Detected | Undetected | (95% CI) (95% CI) | (95% 95% CI) | (95% CI)
(n=74) (n=2) CID)
Detected 71(TP) 0(FP) 96.10% 100% 100.0% 66.7% 96.39%
Undetected | 3(FN) 6(TN) (88.6-99.2) | (54.1- (94.9- (29.9- (89.4-
Total 74 6 100.0) 100.0) 92.5) 99.2)

TP= True positive; TN = True negative; FP= False positive FN = False negative
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Discussion

Hepatitis B virus (HBV) infection remains a major
global health challenge, affecting over 250 million
individuals worldwide and contributing
substantially to liver-related morbidity and
mortality®!7". Chronic infection can progress to
cirrhosis, hepatocellular carcinoma, and liver
failure, highlighting the critical importance of early
detection and timely intervention to reduce disease
progression and improve clinical outcomes?.

This study evaluated the utility of dried blood spot
(DBS) samples as an alternative to plasma for
molecular detection and quantification of HBV
DNA. DBS offers several advantages, including
minimal invasiveness, reduced blood volume
requirements, simplified collection by non-
specialized personnel, and elimination of cold-chain
logistics, making it particularly suitable for
resource-limited and peripheral health settings®'.

Our results demonstrate that DBS exhibits high
concordance with plasma for HBV DNA detection,
which are consistent with previous studies reporting
95.0% to 98.0% sensitivity and 100.0% specificity
of DBS for HBV DNA detection'>?*%, confirming
its reliability as a practical alternative to plasma for
routine molecular testing.

Quantitative analysis showed that HBV DNA viral
loads were slightly lower in DBS compared to
plasma. The average viral load measured in plasma
was 3.50 £ 0.88 logl0 IU/mL, whereas DBS
samples yielded 2.86 = 0.77 logl0 IU/mL,
reflecting a mean difference of 0.64 logl0 IU/mL.
In DBS, viral loads ranged from 1.35 to 4.47 logl0
IU/mL, while plasma values spanned from 2.37 to
6.82 logl0 IU/mL. This variation aligns with
previous findings and is largely explained by the
smaller blood volume inherent to DBS sampling
and differences in DNA extraction efficiency!>*27,

Although some differences were observed, DBS
viral loads showed a strong correlation with plasma
measurements and  Bland-Altman  analysis
confirmed good agreement between the two sample
types. This supports the use of DBS as a reliable
tool for viral load monitoring in both clinical and
epidemiological settings*®. Nonetheless, the slightly
lower limit of detection limit of DBS then plasma
makes it less sensitive for identifying very low-
level viremia or occult HBV infections. Sensitivity
may be enhanced by increasing the number of blood
spots or refining extraction protocols, but plasma
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remains the preferred sample type for detecting
low-level infections®>27-%,

The practical advantages of DBS are substantial.
Finger-prick capillary blood collection is minimally
invasive, safer, and more acceptable to patients,
particularly children. DBS samples can be stored
and transported without refrigeration, reduce
biohazard risk, and facilitate decentralized testing,
allowing peripheral centers to send samples to
central laboratories?®°.

In conclusion, this study demonstrates that DBS is a
sensitive, specific, and feasible alternative to
plasma. Implementation of DBS-based molecular
testing can expand diagnostic coverage, support
early diagnosis, and enable monitoring of antiviral
therapy in resource-limited settings. Adoption of
this approach could significantly strengthen HBV
control strategies, particularly in low- and middle-
income countries such as Bangladesh.

There are some limitation of the study. Due to
financial constraints, only 80 samples were able to
be investigated. The test result may be impacted by
the filter paper's (DBS card) properties and drying
time.

Conclusion

This study demonstrated that dried blood spot
(DBS) samples showed high diagnostic validity for
HBV DNA detection compared with plasma. A
strong positive correlation was observed between
the HBV DNA levels measured in the DBS and
plasma samples. Although the HBV DNA viral load
values obtained from DBS were slightly lower than
those obtained from plasma samples, DBS reliably
detected HBV DNA in most participants. These
findings indicate that DBS can be used as a feasible
alternative specimen for HBV molecular testing,
particularly in resource-limited and peripheral
healthcare settings where plasma collection,
storage, and transportation are challenging. Further
studies with larger sample sizes are recommended
to optimize DBS-based molecular testing and
evaluate its role in routine hepatitis B virus (HBV)
viral load monitoring.

Acknowledgements
None

Conflict of Interest
None

Financial Disclosure
None

December 2025 | Volume 12 | Number 2



Diagnosis of HBV from Plasma and Dried Blood Spot Sample

Jahan et al

Authors’ contributions

Concept — Jahan N, Leema NS; Design — Jahan N, Leema NS;
Supervision — Banu SS; Resource — Jahan N, Leema NS;
Materials — Leema NS; Data Collection and/or Processing —
Jahan N, Leema NS; Analysis and/or Interpretation -Tuhin TI,
Ahmed N, Bhuiyan AH, Banu SS; Writing — , Tuhin TI,
Ahmed N, Bhuiyan AH

Data Availability

Any inquiries regarding supporting data availability of this
study should be directed to the corresponding author and are
available from the corresponding author on reasonable request.

Ethics Approval and Consent to Participate

The Institutional Review Board granted the study ethical
approval. Since this was a prospective study, every study
participant provided formal informed consent. Each method
followed the appropriate rules and regulations. Use of Al for
Writing Assistance: ChatGPT used for Grammar checking.

Copyright: © Jahan et al. 2025. Published by Bangladesh
Journal of Infectious Diseases. This is an open-access article
and is licensed under the Creative Commons Attribution Non-
Commercial 4.0 International License (CC BY-NC 4.0). This
license permits others to distribute, remix, adapt and
reproduce or changes in any medium or format as long as it
will give appropriate credit to the original author(s) with the
proper citation of the original work as well as the source and
this is used for noncommercial purposes only. To view a copy
of this license, please see:
https://www.creativecommons.org/licenses/by-nc/4.0/

How to cite this article: Jahan N, Leema NS, Tuhin TI,
Ahmed N, Bhuiyan AH, Banu SS, Islam MS. Comparison
between Molecular Diagnosis of Hepatitis B Virus from
Plasma and Dried Blood Spot Sample. Bangladesh J Infect Dis
2025;12(2):300-305

ORCID

Nusrat Jahan: https://orcid.org/0009-0005-9047-1651

Nusrat Sultana Leema: https://orcid.org/0000-0002-4761-1453
Towhidul Iqram Tuhin: https://orcid.org/0009-0008-9353-9748
Nasir Ahmed: https://orcid.org/0009-0009-1760-2423

Amirul Huda Bhuiyan: https://orcid.org/0000-0002-8871-925X
Mohammad Shahidul Islam:
https://orcid.org/0000-0002-7012-5656

Article Info

Received on: 1 September 2025
Accepted on: 20 October 2025
Published on: 1 December 2025

References

1. Leumi S, Bigna JJ, Amougou MA, Ngouo A, Nyaga UF,
Noubiap JJ, et al. Global burden of hepatitis B infection in
people living with human immunodeficiency virus: a
systematic review and meta-analysis. Clin Infect Dis.
2020;71(11):2799-806

2. Roma K, Chandler K-M, Dossaji Z, Patel A, Gupta K,
Minacapelli CD, et al. A review of the systemic manifestations
of hepatitis B virus infection, hepatitis D virus, hepatocellular
carcinoma, and emerging therapies. Gastro Hep Adv.
2024;3(2):276-91

3. Cui F, Blach S, Mingiedi CM, Gonzalez MA, Alaama AS,
Mozalevskis A, et al. Global reporting of progress towards
elimination of hepatitis B and hepatitis C. Lancet Gastroenterol
Hepatol. 2023;8(4):332-42

Bangladesh J Infect Dis 304

4. Banik S, Datta A, Ghosh A, Ghosh KY, Debi H. The
prevalence of hepatitis B virus infection in Bangladesh: A
systematic review and meta-analysis. Epidemiol Infect.
2022;150:e47

5. Nayagam S, Thursz M. Strategies for global elimination of
chronic HBV infection: 2019 update. Curr Hepatol Rep.
2019;18:300-9

6. Al-Busafi SA, Alwassief A. Global perspectives on the
hepatitis B vaccination: challenges, achievements, and the road
to elimination by 2030. Vaccines. 2024;12(3):288

7. Shahid I, Alzahrani AR, Al-Ghamdi SS, Alanazi IM,
Rehman S, Hassan S, et al. Hepatitis C diagnosis: simplified
solutions, predictive barriers, and future promises. Diagnostics.
2021;11(7):1253

8. Kao JH. Diagnosis of hepatitis B virus infection through
serological and virological markers. Expert Rev Gastroenterol
Hepatol. 2008;2(4):553-62

9. World Health Organization. Guidelines for the prevention,
diagnosis, care and treatment for people with chronic hepatitis
B infection. Geneva: WHO; 2024. Available at:
https://books.google.com.bd/books

10. de Almeida Pondé RA. Detection of the serological markers
hepatitis B virus surface antigen (HBsAg) and hepatitis B core
IgM antibody (anti-HBcIgM) in the diagnosis of acute hepatitis
B virus infection after recent exposure. Microbiol Immunol.
2022;66(1):1-9

11. Kramvis A, Chang KM, Dandri M, Farci P, Glebe D, Hu J,
et al. A roadmap for serum biomarkers for hepatitis B virus:
current status and future outlook. Nat Rev Gastroenterol
Hepatol. 2022;19(11):727-45

12. Alaama AS, Khattabi H, Mugisa B, Atta H, Hermez J,
Hutin YJ, et al. Progress towards elimination of viral hepatitis
by 2030 in the WHO Eastern Mediterranean Region, 2019.
Lancet Gastroenterol Hepatol. 2022;7(9):862-70

13. Ghosh M, Nandi S, Dutta S, Saha MK. Detection of
hepatitis B virus infection: A systematic review. World J
Hepatol. 2015;7(23):2482-91

14. Zangiabadian M, Zamani A, Nasiri MJ, Behzadi E, Fooladi
AA. Diagnostic accuracy and validity of serological and
molecular tests for hepatitis B and C. Curr Pharm Biotechnol.
2022;23(6):803-17

15. Lange B, Cohn J, Roberts T, Camp J, Chauffour J,
Gummadi N, et al. Diagnostic accuracy of serological diagnosis
of hepatitis C and B using dried blood spot samples (DBS): two
systematic reviews and meta-analyses. BMC Infect Dis.
2017;17:87-106

16. Wagner M, Tonoli D, Varesio E, Hopfgartner G. The use of
mass spectrometry to analyze dried blood spots. Mass
Spectrom Rev. 2016;35(3):361-438

17. Tarantola A, Abiteboul D, Rachline A. Infection risks
following accidental exposure to blood or body fluids in health
care workers: a review of pathogens transmitted in published
cases. Am J Infect Control. 2006;34(6):367—-75

18. Chu CM. Natural history of chronic hepatitis B virus
infection in adults with emphasis on the occurrence of cirrhosis
and hepatocellular carcinoma. J Gastroenterol Hepatol.
2000;15:E25-30

19.Hsu YC, Huang DQ, Nguyen MH. Global burden of
hepatitis B virus: current status, missed opportunities and a call
for action. Nat Rev Gastroenterol Hepatol. 2023;20(8):524-37
20. Nguyen MH, Wong G, Gane E, Kao JH, Dusheiko G.
Hepatitis B virus: advances in prevention, diagnosis, and
therapy. Clin Microbiol Rev. 2020;33(2):10-112

21. World Health Organization. Guidelines for the prevention,
care, and treatment of persons with chronic hepatitis B
infection. Geneva: World Health Organization; 2015.

Available at:
https://apps.who.int/iris/bitstream/handle/10665/154590/97892
41549059 eng.pdf. Accessed 9 May 2025

December 2025 | Volume 12 | Number 2


https://www.creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0009-0005-9047-1651
https://orcid.org/0000-0002-4761-1453
https://orcid.org/0009-0008-9353-9748
https://orcid.org/0009-0009-1760-2423
https://orcid.org/0000-0002-8871-925X
https://orcid.org/0000-0002-7012-5656
https://books.google.com.bd/books
https://apps.who.int/iris/bitstream/handle/10665/154590/9789241549059_eng.pdf.%20Accessed%209%20May%202025
https://apps.who.int/iris/bitstream/handle/10665/154590/9789241549059_eng.pdf.%20Accessed%209%20May%202025

Diagnosis of HBV from Plasma and Dried Blood Spot Sample

Jahan et al

22. Kowdley KV, Wang CC, Welch S, Roberts H, Brosgart CL.
Prevalence of chronic hepatitis B among foreign-born persons
living in the United States by country of origin. Hepatology.
2012;56(2):422-33

23. Nelson NP, Easterbrook PJ, McMahon BJ. Epidemiology of
hepatitis B virus infection and impact of vaccination on
disease. Clin Liver Dis. 2016;20(4):607-28

24. Chassé¢ M, Fergusson DA. Comparative efficacy and safety
of hepatitis B virus vaccines for healthcare workers: a
systematic review and network meta-analysis. J Infect Dis.
2020;221(3):455-63

25.Nassal M. HBV cccDNA: viral persistence reservoir and
key obstacle for a cure of chronic hepatitis B. Gut.
2015;64(12):1972-84

26. Papatheodoridis GV, Chan HL, Hansen BE, Janssen HL,
Lampertico P. Risk of hepatocellular carcinoma in chronic
hepatitis B: assessment and modification with current antiviral
therapy. J Hepatol. 2015;62(4):956—67

Bangladesh J Infect Dis 305

27. Lok AS, Zoulim F, Dusheiko G, Ghany MG. Hepatitis B
cure: From discovery to regulatory approval. J Hepatol.
2017;67(4):847-61

28. Vinikoor MJ, Ziircher S, Musukuma K, Kachuwaire O,
Rauch A, Chi BH, et al. Hepatitis B viral load in dried blood
spots: a validation study in Zambia. J Clin Virol. 2015;72:20-4
29. Troyano-Hernaez P, Herrador P, Gea F, Romero-Hernandez
B, Reina G, Albillos A, et al. Impact of storage time in dried
blood samples (DBS) and dried plasma samples (DPS) for
point-of-care hepatitis C virus (HCV) RNA quantification and
HCV  core antigen detection.  Microbiol  Spectr.
2023;11(5):e01748-23

30. Tuaillon E, Kania D, Pisoni A, Bollore K, Taieb F, Ontsira
Ngoyi EN, et al. Dried blood spot tests for the diagnosis and
therapeutic monitoring of HIV and viral hepatitis B and C.
Front Microbiol. 2020;11:373

December 2025 | Volume 12 | Number 2



