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ABSTRACT

Background: Viral hepatitis, particularly Hepatitis B virus (HBV) and Hepatitis C virus (HCV)
infections, remains a major global health concern. The liver plays a crucial role in the metabolism
and regulation of blood cells; therefore, hepatic dysfunction may influence hematological
parameters. Assessment of these parameters can provide valuable insights into the systemic
’ effects of viral hepatitis.

Objective: To assess and compare hematological parameters among patients with HBV infection,
HCYV infection, and healthy controls.
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DOI: 10.66159/1IJAHS.2026.2205  Conclusion: Viral hepatitis was associated with minor variations in hematological parameters;
however, these differences were not statistically significant. Larger studies are warranted to
further investigate hematological alterations associated with HBV and HCV infections.
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Introduction:

Hepeatitis is an inflammatory disorder of the liver caused by various etiological factors, including
viral infections, alcohol abuse, drug toxicity, autoimmune diseases, and metabolic disorders.
Viral hepatitis remains a major global health concern due to its high prevalence, chronic disease
burden, and potential progression to cirrhosis and hepatocellular carcinoma [1,2]. Among the
different types of viral hepatitis, Hepatitis B virus (HBV) and Hepatitis C virus (HCV) infections

are responsible for significant morbidity and mortality worldwide [3].

The liver plays an essential role in hematopoiesis during fetal life and continues to regulate the
metabolism and clearance of blood cells throughout adulthood. Consequently, hepatic
dysfunction may lead to alterations in hematological parameters such as hemoglobin
concentration, red blood cell count, white blood cell count, platelet count, and red cell indices
[4,5]. These hematological changes may arise from impaired liver function, chronic
inflammation, immune-mediated mechanisms, nutritional deficiencies, or bone marrow

suppression associated with viral hepatitis [6].

Globally, HBV infection affects approximately 296 million individuals, with nearly 1.5 million
new infections reported annually [7]. Similarly, HCV infection continues to pose a substantial
healthcare challenge, particularly in developing countries, where delayed diagnosis and limited
access to treatment contribute to disease progression [8]. Several studies have demonstrated that
patients with chronic HBV and HCV infections may exhibit hematological abnormalities,
including anemia, leukopenia, thrombocytopenia, microcytosis, and alterations in red blood cell
indices [9-12]. Previous investigations have evaluated the relationship between viral hepatitis
and hematological parameters. Dar et al. reported significant variations in hematological indices
among HBV- and HCV-infected patients when compared with healthy controls [13]. Similar
findings have been reported by Samanci and Kosker, who observed alterations in neutrophil-to-
lymphocyte ratio and mean platelet volume among patients with chronic HBV infection [14].
Studies conducted in different populations have also suggested that hematological parameters
may serve as useful indicators of disease severity and prognosis in viral hepatitis [15-17].
Despite numerous studies evaluating hematological changes in viral hepatitis, the findings

remain inconsistent across different populations and clinical settings [18,19].
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Therefore, assessment of hematological parameters in HBV- and HCV-infected individuals may
provide valuable information regarding the systemic effects of these infections and their potential
impact on patient health. Hence, the present study was undertaken to assess and compare
hematological parameters among patients with Hepatitis B infection, Hepatitis C infection, and

healthy controls attending a tertiary care hospital.

Materials and Methods:

Study Design and Setting: A hospital-based cross-sectional descriptive study was conducted
among patients diagnosed with Hepatitis B virus (HBV) and Hepatitis C virus (HCV) infection
attending A.C.S. Hospital, Chennai. The study was carried out to evaluate and compare
hematological parameters among HBV-positive patients, HCV-positive patients, and healthy

controls.

Study Population: The study population consisted of adult patients with confirmed HBV or
HCYV infection. A sampling framework of accessible patients with known hepatitis infection was

obtained from the hospital infection clinic.

Inclusion Criteria:

1. Adult patients diagnosed with Hepatitis B infection.
2. Adult patients diagnosed with Hepatitis C infection.
3. EDTA blood samples collected from confirmed hepatitis patients.

Exclusion Criteria

1. Individuals without hepatitis infection.
2. Clotted EDTA blood samples.

3. Hemolyzed serum samples.

4. Mislabeled or mismatched samples.

5. Improperly transported specimens.

6. Samples with insufficient volume for analysis.
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Sample Size: A total of 50 participants were included in the study. Among them, 20 patients
were positive for HBV infection, 20 patients were positive for HCV infection, and 10 healthy

individuals served as controls.

Sample Collection: Venous blood samples were collected using standard phlebotomy
procedures. Patients were identified using two unique identifiers, and test requisition forms were
verified before sample collection. The venipuncture site was selected and disinfected with 70%
alcohol. Following adequate drying of the site, blood was collected using a sterile Vacutainer
system. The collected samples were transferred into appropriate collection tubes according to
laboratory protocols. For EDTA samples, the tubes were gently inverted to ensure proper mixing
of blood with the anticoagulant. Red-top tubes were allowed to clot naturally without inversion.
After collection, all samples were labeled appropriately and transported to the laboratory for

further processing.

Sample Processing

1. Rapid Card Testing: Blood samples collected in red-top tubes were allowed to clot for
approximately 30 minutes and subsequently centrifuged at 3500 rpm for 15 minutes to separate
the serum. The separated serum was transferred into labeled Eppendorf tubes for serological
testing. For the detection of Hepatitis C virus infection, a Tri-Dot Immunofiltration Fourth-
Generation Assay was used to identify anti-HCV antibodies (IgG, IgM, and IgA). Hepatitis B
virus infection was detected using a lateral flow immunochromatographic assay for the
qualitative detection of Hepatitis B surface antigen (HBsAg). All test kits were brought to room
temperature before use. Appropriate volumes of serum and buffer were added to the designated
sample and buffer wells according to the manufacturer’s instructions. Results were interpreted
within the recommended time frame. The appearance of a control line alone was considered a
negative result, while the presence of both control and test lines indicated a positive result. Tests

lacking a control line were considered invalid and repeated.
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2. Complete Blood Count Analysis

For hematological analysis, approximately 2.5 mL of venous blood was collected into lavender-
top tubes containing dipotassium ethylenediaminetetraacetic acid (K:EDTA). EDTA prevents
coagulation by chelating calcium ions present in the blood sample. Prior to analysis, samples
were mixed thoroughly using a blood mixer to ensure uniform distribution of cellular
components. Hematological parameters were analyzed using the SYSMEX XN-100 automated
hematology analyzer. The analyzer provides a seven-part differential count and measures various
hematological parameters, including: Hemoglobin concentration (Hb), Red blood cell count
(RBC), Total white blood cell count (WBC), Differential leukocyte count, Platelet count, Red
blood cell indices, Platelet indices. The SYSMEX XN-100 operates using a combination of
electrical impedance (Coulter principle), flow cytometry, spectrophotometry, and fluorescence-

based technologies, ensuring accurate and reliable hematological measurements.

Statistical Analysis

Data obtained from the study were entered into a spreadsheet and analyzed statistically.
Descriptive statistics were used to summarize the hematological parameters of the study
participants. Results were expressed as mean + standard deviation (SD). Comparisons among
HBV-positive patients, HCV-positive patients, and healthy controls were performed using one-
way Analysis of Variance (ANOVA). A p-value of less than 0.05 was considered statistically

significant.

Results

Baseline Characteristics of Study Population: A total of 50 participants were included in the
study, comprising 20 patients with Hepatitis B virus (HBV) infection, 20 patients with Hepatitis
C virus (HCV) infection, and 10 healthy controls. Hematological parameters including
hemoglobin (Hb), red blood cell count (RBC), total white blood cell count (WBC), packed cell
volume (PCV), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean
corpuscular hemoglobin concentration (MCHC), and red cell distribution width (RDW) were

analyzed and compared among the three groups (Table-1).
Shaman Raj et al. Hematological Parameters in Viral Hepatitis
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Parameter HBV HCV Control

Hb (g/dL) 11.81 12.48 13.85
RBC (x10%/pL) 4.30 4.55 4.84
Total WBE 12.39 9.56 8.42
(x10°/nL)

PCV (%) 37.30 40.35 42.22
MCYV (fL) 84.08 81.34 87.95
MCH (pg) 25.61 27.30 28.84
MCHC (g/dL) 31.55 31.94 32.80
RDW (%) 14.55 14.23 12.96

Table 1. Mean Hematological Parameters among Study Groups

Healthy controls demonstrated comparatively higher values for Hb, RBC count, PCV, MCV,
MCH, and MCHC than HBV- and HCV-infected patients. Conversely, total WBC counts were

higher among HBV-positive patients.

Parameter HCV (Mean % HBYV (Mean = Control (Mean p-value
SD) SD) + SD)

Hb 12.48 £2.85 11.81+£2.90 13.85+£2.20 0.172
RBC 4.55+0.84 430 +0.93 4.84 £0.94 0.298
Total WBC 9.56 +4.24 12.39 £8.36 8.42+£2.99 0.180
PCV 40.35+11.58 37.30+£8.95 42.22 +£6.67 0.386
MCV 81.34 +18.19 84.08 + 6.40 87.95 + 6.56 0.401
MCH 27.30£3.50 25.61 £4.97 28.84 +2.06 0.106
MCHC 31.94+2.24 31.55+2.46 32.80+0.48 0.321
RDW 14.23 £2.30 14.55+3.78 12.96 £ 0.80 0.347

Table 2. Comparison of Hematological Parameters among HBV, HCV, and Healthy
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One-way ANOVA analysis revealed no statistically significant differences among the three
groups for any of the evaluated hematological parameters (p > 0.05). However, greater
variability was observed among HCV-positive patients, particularly in MCV (81.34 + 18.19) and
PCV (40.35 £ 11.58), as evidenced by their higher standard deviation values.

DISCUSSION

The present study evaluated hematological parameters among patients with HBV infection, HCV
infection, and healthy controls. Although differences in mean values were observed among the
study groups, statistical analysis demonstrated that these differences were not significant (p >
0.05). Nevertheless, variations in several hematological indices were evident, particularly among
HCV-infected patients. The liver serves as an important hematopoietic organ during fetal
development and contributes to the maintenance of hematological homeostasis throughout life.
Liver dysfunction resulting from viral hepatitis may influence blood cell production, survival,
and metabolism, thereby affecting hematological parameters [20]. Previous studies have reported
varying degrees of anemia, leukopenia, thrombocytopenia, and red cell abnormalities among

patients with chronic viral hepatitis [9,10,18].

In the present study, healthy controls exhibited comparatively higher mean values of hemoglobin
concentration, red blood cell count, packed cell volume, mean corpuscular volume, and mean
corpuscular hemoglobin than HBV- and HCV-infected patients. Similar observations were
reported by Dar et al. and Ahsan et al., who found reduced hematological indices among
hepatitis-infected individuals compared with healthy controls [4,13]. The total white blood cell
count was relatively higher among HBV-positive patients compared with HCV-positive patients
and controls. Although the difference was not statistically significant, this finding may reflect an
ongoing inflammatory or immune response associated with HBV infection [5,21]. Similar trends
have been described in studies investigating the hematological manifestations of chronic
hepatitis [11,22]. An important observation in the present study was the greater variability in
MCYV and PCV values among HCV-infected patients. The larger standard deviations observed
for these parameters may indicate heterogeneity in disease progression, nutritional status, or

individual host responses to infection [8,15].
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Ain et al. reported comparable findings, demonstrating significant fluctuations in hematological
indices among HCV-infected individuals [18]. Fasola et al. reported that marked anemia is
relatively uncommon in acute viral hepatitis and that hematocrit values may fluctuate during the
early phase of infection due to transient bone marrow suppression and autoimmune hemolytic
mechanisms [19]. Likewise, Lin et al. and Akarsu et al. documented hematological abnormalities
in acute viral hepatitis, although these changes were often temporary and resolved with clinical

recovery [23,24].

The absence of statistically significant differences in the current study may be attributed to the
relatively small sample size and the cross-sectional nature of the study. In addition, the study did
not evaluate viral load, liver enzyme levels, disease severity, or duration of infection, all of
which may influence hematological findings [16,17,25]. Overall, the findings of the present
study suggest that routine hematological parameters alone may have limited utility in
distinguishing HBV- and HCV-infected patients from healthy individuals. However, these
parameters remain valuable as part of a comprehensive clinical and laboratory assessment of

patients with viral hepatitis.

CONCLUSION

The present study evaluated hematological parameters among patients with Hepatitis B infection,
Hepatitis C infection, and healthy controls. Although minor variations were observed in
parameters such as hemoglobin concentration, red blood cell count, total white blood cell count,
packed cell volume, mean corpuscular volume, mean corpuscular hemoglobin, mean corpuscular
hemoglobin concentration, and red cell distribution width, these differences were not statistically

significant.

HCV-positive patients exhibited greater variability in MCV and PCV values compared with
HBV-positive patients and healthy controls. However, the overall findings suggest that routine
hematological parameters alone may not be sufficient to differentiate HBV and HCV infections
from healthy individuals. Further studies involving larger sample sizes, longitudinal follow-up,
and additional hematological and biochemical biomarkers are recommended to better understand

the hematological manifestations of viral hepatitis and their clinical significance.

Shaman Raj et al. Hematological Parameters in Viral Hepatitis

129



INDIAN JOURNAL OF ALLIED HEALTH SCIENCE (IJAHS)
Volume 2, Issue 2, Apr-Jun 2026

Declaration of patient consent: Not applicable.

Financial support and sponsorship: Nil.

Conflicts of interest : The authors declare that there are no conflicts of interest regarding the

publication of this paper.

How to cite this article: Shaman Raj, Senthil Kumar T, Abinaya M, Nandhini P. Assessment
of hematological parameters in patients with viral hepatitis: a cross-sectional study. Indian J
Allied Health Sci. 2026;2 (2):122—-133. doi:10.66159/1JAHS.2026.2205.

© With Author. This work is licensed under a Creative Commons Attribution-Non-Commercial

4.0International License, provided that proper citation is given to the source of the publication.

Disclaimer: The scholarly papers reviewed and published by IJAHS Publications, Tamilnadu, India,
represent the views and opinions of their respective authors and do not reflect the official views or
opinions of the 1JAHS. The IJAHS disclaims any liability for harm or loss arising from the
published content to any party.

References:

[1] K- Asghar S, Zia MA, Jafri SA, Ahmed I, Amjad MA. Correlative study between
biochemical and hematological parameters and hepatitis C prevalence in the
premises of Faisalabad. Middle East J Sci Res. 2011,7(4):538-542.

[2] Ali SJ. A correlative study between haematological and biochemical parameters in
hepatitis B.  Ibn  Al-Haitham J Pure Appl Sci. 2019;32(2):21-29.
doi:10.30526/32.2.2127.

[3] Rasheed H, Khawar MB, Aman S, Afzal A, Hamid SE, Shahzaman S, et al. Altered
hematological parameters in HCV infection: a diagnostic approach. Asian J Health
Sci. 2022;8(2):46. doi:10.15419/ajhs.v8i2.517.

Shaman Raj et al. Hematological Parameters in Viral Hepatitis

130




INDIAN JOURNAL OF ALLIED HEALTH SCIENCE (1JAHS)
Volume 2, Issue 2, Apr-Jun 2026

[4] Ahsan A, Tariqg MD, Zafar M, Hamza HM, Kaleem F, et al. Analysis of hematological
profiles in hepatitis B patients: understanding the interplay between viral infections
and blood parameters. J Nurs Healthcare. 2024,9(2):1-6.

[5] Oke Olusegun Taiwo, Oduntan Sekinat Oluremi, Olasimbo Godswill lkuejamoye,
Abdulrahman Abdulbasit Opeyemi, Olamijuwon Priscilla Busola, Ayara Peter
Ayowole and Emmanuel Ifeanyi Obeagu (2024). Assessment of haematological
parameter and Liver enzyme among Hepatitis B Infected Blood Donors. IDOSR
JOURNAL OF APPLIED SCIENCES 9(1) 15-23.
https://doi.org/10.59298/IDOSRJIAS/2024/1.3.47198

[6] CLINICOHEMATOLOGICAL PROFILES OF HEPATITIS A VIRUS (HAV): A
RETROSPECTIVE STUDY. International Journal of Medical Laboratory Research .
2018;3(1):33-8.

[7] Journals IA. Assessment of some biochemical and hematological parameters Children
with hepatitis B and C. central asian journal of Medical and natural Science. 2023;
[8] Zainab Yousaf, Naeem Abbas, Hifza Shahid, Eesha Tarig Bhatty, Muhammad Waseem,
Shamaila Rashid. Effect of Hepatitis C Virus on Hematological and Biochemical
Parameters. JHWCR [Internet]. 2025 Sep. 6 [cited 2026 Jun. 9];3(12):e731.
Available from: https://jhwcr.com/index.php/jhwcr/article/view/73 1

[9] Forgor UM, Billak GD, Anabire NG, Helegbe GK. Viral Hepatitis B/C Co-Infection
and Its Association With Haematological and Virological Parameters in HIV Patients
in Northern Ghana. Anemia. 2025 Jun 30;2025:5212533. doi: 10.1155/anem/5212533.
PMID: 40626155, PMCID: PMC12234163.

[10] Younis NM. Epidemiology of Hepatitis B-virus in Nineveh province: Retrospective
Study. ijmst [Internet]. 2023Jul.2 [cited 2026Jun.9];10(2):1440-4. Available from:

https://cosmosscholars.com/phms/index.php/ijmst/article/view/1479

[11] Mohammad Shafi Dar, Sonia Gupta, Owais Gowhar. Estimation of hematological
parameters in patients with Hepatitis B and C. IAIM, 2019, 6(11): 76-80
[12] Samanci S., Kosker M. Evaluation of hematological parameters in inactive hepatitis

B infection; neutrophil to lymphocyte ratio and mean platelet volume // Russian

Medicine. - 2022. - Vol. 28. - N. 2. - P. 141-147. doi: 10.17816/medjrf109318

Shaman Raj et al. Hematological Parameters in Viral Hepatitis

131


https://doi.org/10.59298/IDOSRJAS/2024/1.3.47198
https://jhwcr.com/index.php/jhwcr/article/view/731
https://cosmosscholars.com/phms/index.php/ijmst/article/view/1479
https://doi.org/10.17816/medjrf109318

INDIAN JOURNAL OF ALLIED HEALTH SCIENCE (IJAHS)
Volume 2, Issue 2, Apr-Jun 2026

[13] Al-mammory, G. K., Flyyih, N. . M. ., & Deli, D. A. A.. Evaluation of Hematological
Parameters In Patients With Hepatitis B virus. Medical Science Journal for Advance

Research.2024; 4(4), 242—-247. https://doi.org/10.46966/msjar.v4i4.154.

[14] Li X, Wu J, Mao W. Evaluation of the neutrophil-to-lymphocyte ratio, monocyte-to-
lymphocyte ratio, and red cell distribution width for the prediction of prognosis of
patients with hepatitis B virus-related decompensated cirrhosis. J Clin Lab Anal.
2020 Nov,;34(11):e23478. doi: 10.1002/jcla.23478. Epub 2020 Jul 14. PMID:
32666632; PMCID: PMC7676184.

[15] Qurrat Ul Ain, Huda Zameer, Amber Haroon, Sidra Kadir, Neelam Mazhar, Talha
Laique. Haematological Changes in Hepatitis C (HCV) Patients. Pakistan Journal of
Medical &amp; Health Sciences [Internet]. 2022 Apr. 29 [cited 2026 Jun.
9]:16(04):126. Available from: https://pimhsonline.com/pjmhs/article/view/685

[16] Fasola, F.A., Otegbayo, J.A., Abjah, UM. and Ola, S.0. (2009) Haematological

Parameters in Nigerians with Acute Viral Hepatitis. The Nigerian Journal of
Gastroenterology and Hepatology, 1, 27-31.

[17] Lin SM, Chu CM, Shih LY, Liaw YF. [Hematological abnormalities in acute viral
hepatitis and acute hepatitis in HBsAg carrier]. Changgeng Yi Xue Za Zhi. 1991
Dec;14(4):253-8. Chinese. PMID: 1797369.

[18] Akarsu LS., Erensoy,A.; Elkiran,O.; Kurt A.; Kurt, N. and
Aygiin,D.(2008). Hematological Abnormalities in Patients With Acute Viral Hepatitis
A and B, J. Pediatr Inf; 3(5) : 90-94.

[19] Rahman MM, Giti S, Kabir SMR, Rashid M. Hematological changes associated with
hepatitis by hepatitis E virus. Bangabandhu Sheikh Mujib Medical University Journal
[Internet]. 2018 Dec. 25 |[cited 2026 Jun. 9];11(4):291-4. Available from:
https://www.banglajol.info/index.php/BSMMUJ/article/view/386 19

[20] Piccinini L, De Rienzo B, Bagnulo A, Curci G, Sacchi S, Di Marco G. Complicazioni

ematologiche dell’epatite virale. Contributo casistico [Hematological complications
of viral hepatitis. Case-list contribution]. Boll Ist Sieroter Milan. 1984 Sep,;63(4):319-
24. Italian. PMID: 6440580.

Shaman Raj et al. Hematological Parameters in Viral Hepatitis

132


https://doi.org/10.46966/msjar.v4i4.154
https://pjmhsonline.com/pjmhs/article/view/685
https://www.banglajol.info/index.php/BSMMUJ/article/view/38619

INDIAN JOURNAL OF ALLIED HEALTH SCIENCE (1JAHS)
Volume 2, Issue 2, Apr-Jun 2026

[21] Bagheri S, Fard GB, Talkhi N, Rashidi Zadeh D, Mobarra N, Mousavinezhad S,
Khamse FM, Hosseini Bafghi M. Laboratory Biochemical and Hematological
Parameters: Early Predictive Biomarkers for Diagnosing Hepatitis C Virus Infection.
J Clin Lab Anal. 2024 Dec,;38(24):e25127. doi: 10.1002/jcla.25127. Epub 2024 Nov
21. PMID: 39569979, PMCID: PMC11659729.

[22] Oyeleke KO, Oladipo AA, Suleiman IE. The Impact of Hepatitis-B envelope Antigen
and Viremia load on Hematological Parameters and Liver enzymes in Chronic HBV
Infection. Afr J Lab Haem Transf Sci 2025;4(1): 16 - 25 DOI:
https.//doi.org/10.59708/ajlhts.v4il.2502

[23] Ahmad AE, Bakari AG, Musa BOP, Mustapha SK, Nasir Al, Tahir MI, Jamoh BY,
Olatunji AO, Maishanu SH, Suleiman AB, Hawkins CA, Sagay AS, Olayinka AT.

Haematological and Immunological Parameters in Patients with Chronic Hepatitis B
Infection in Zaria, Nigeria. Sokoto J Med Lab Sci. 2018 Dec,;3(4):84-88. PMID:
31263806, PMCID: PMC6602540.

[24] Rasheed, H., Khawar, M. B., Habiba, U., Aman, S., Shah, S. S., Afzal, A., Hamid, S.
E., Abbasi, M. H., Sheikh, N., Rafiq, M., Azam, F., Mehmood, R., & Afzal, N. (2022).
Variations in Peripheral Hematological Parameters as a Diagnostic Biomarker of
HBV Infection. Asian Journal of Health Sciences, 8(2),
1ID45. https://doi.org/10.15419/ajhs.v8i2.516

[25] Forgor UM, Billak GD, Anabire NG, Helegbe GK. Viral Hepatitis B/C Co-Infection
and Its Association With Haematological and Virological Parameters in HIV Patients
in Northern Ghana. Anemia. 2025 Jun 30;2025:5212533. doi: 10.1155/anem/5212533.
PMID: 40626155, PMCID: PMC12234163.

Shaman Raj et al. Hematological Parameters in Viral Hepatitis

133


https://doi.org/10.59708/ajlhts.v4i1.2502
https://doi.org/10.15419/ajhs.v8i2.516

	Introduction:
	Materials and Methods:
	Inclusion Criteria:
	Exclusion Criteria
	Sample Processing
	2.Complete Blood Count Analysis
	Statistical Analysis

	Results
	Table 1. Mean Hematological Parameters among Study
	Table 2. Comparison of Hematological Parameters am
	DISCUSSION
	CONCLUSION
	Financial support and sponsorship: Nil.

	References:

