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Introduction
Hepatitis B virus (HBV) is a global issue today as the 

primary cause of cirrhosis and chronic hepatitis. HBV 

had an approximate count of 820,000 fatalities, with 

complications like cirrhosis and hepatocellular 
1,2 

carcinoma being the primary causes. In Pakistan, 7-

9 million individuals are of HBV, with an emergence 
3 

ranging from 3% to 5%. Approximately 20% to 30% 

of individuals with chronic hepatitis B virus (HBV) 

infection develop progressive liver disease, which 

can ultimately result in cirrhosis and chronic liver 
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ABSTRACT
Objective: To determine the mean platelet volume as a noninvasive marker of liver fibrosis in patients with 
chronic hepatitis B.
Study Design: Prospective observational study.

Place and Duration of Study: This study was conducted at the Department of Gastroenterology, Combined 

Military Hospital (CMH), Quetta and Pak Emirates Military Hospital (PEMH), Rawalpindi, Pakistan from August 

2023 to April 2024.

Methods: A total of 132 hepatitis B patients reported to the Department of Gastroenterology were included in 

the study. Convenience sampling was performed. The platelet count, Mean platelet volume, and haemoglobin 

level were assessed. After a Transient Elastography (Fibroscan), fibrosis and chronicity indices were compared 

to the patient haematological parameter, Mean Platelet Volume, and the accuracy and consistency of 

haematological values in predicting hepatic fibrosis were investigated. Version 26.0 of the Statistical Package 

for the Social Sciences was used for data entry and analysis. An independent t-test was applied between 

groups.
Results: Among the total of 132 patients, 86 were male and 46 were female. Subjects were separated into two 
cohorts, each consisting of 66 patients matched in age and gender. Group A with fibrosis grades F0, F1, and F2 
and group B with F3 and F4. The mean platelet volume was determined in each group. Group A had a Mean 
Platelet Volume (10.456 + 0.922 femtolitre). Group B had a Mean Platelet Volume of (12.745+ 1.049 femtolitre).  
There were statistically significant variations in Mean Platelet Volume across the groups, as shown by an 
independent sample t-test (P<0.01).
Conclusion: MPV is a noninvasive indicator of liver fibrosis in chronic hepatitis B patients. We suggest that MPV 
could be helpful in evaluating fibrosis in these patients. Because a stand-alone test is nonspecific concerning 
other illnesses, it should not be considered for this purpose.

Keywords: Chronic Hepatitis B, Liver Fibrosis, Mean Platelet Volume.

How to cite this: Ahmad MI, Ahmad I, Khan FR, Nasir JA, Hannan A, Nisa Q. Mean Platelet Volume as a Non-Invasive Marker of Liver 
Fibrosis in Patients with Chronic Hepatitis B: A Multicenter Study from Rawalpindi and Quetta. Life and Science. 2025; 6(2): 196-201. doi: 
http://doi.org/10.37185/LnS.1.1.782

MPV as a Marker of Liver Fibrosis in Hepatitis BLife & Science 2025 Vol. 6, No. 2

Correspondence:
Dr. Muhammad Ishfaq Ahmad
Department of Medicine 
Combined Military Hospital (CMH), Quetta, Pakistan
E-mail: ishfaqahmad2837@hotmail.com

1Department of Medicine 
Combined Military Hospital (CMH), Quetta, Pakistan
2Department of Gastroenterology 
Pak Emirates Military Hospital (PEMH), Rawalpindi, Pakistan
3Department of Medicine
Pakistan Institute of Medical Sciences (PIMS), Islamabad, Pakistan

stReceived: July 31, 2024; 1  Revision Received: Sep 19, 2024
nd2  Revision Received: Dec 28, 2024; Accepted: Jan 12, 2025 

196



4 failure. A liver biopsy is The gold standard for 

evaluating liver damage, providing crucial insights 

into the disease histological activity and fibrosis 

level. This procedure can offer advanced insights into 

the disease progression and treatment efficacy. 

However, biopsy of the liver is sometimes 

challenging, expensive, and time-consuming, 

requiring input from a specialized pathologist, given 

these constraints, there is a pressing need for 
5

noninvasive histological predictors.  For patients 

who cannot have a liver biopsy, the concept of 

routinely using biochemical assays in clinical practice 

may be helpful. The mean platelet volume (MPV) 

determines the platelet function, which indicates 

higher activity. The average size of platelets is 

indicated by the metric known as MPV, which is 

frequently measured by complete blood count 

analyzers. It also reflects the stimulation and 
6 production rate of platelets. calculating the NLR and 

MPV yields readily available markers and full blood 
7

counts at a low cost.  Research findings indicate that 

MPV is prognostic for the risk of stroke, myocardial 

infarction (MI), and cardiovascular mortality. MPV 

has been extensively studied as a surrogate marker 

of platelet function and inflammation in various 
8

conditions.  MPV has been associated with the 
9 

disease in chronic hepatitis B. Furthermore, MPV 

has been investigated in HBV-DeCi, where higher 

MPV levels found in patients, indicating its potential 
10as a predictive marker for mortality.  Additionally, 

MPV has shown promise in diagnosing the severity of 

fibrosis in CHB patients, with higher MPV values 
11correlating with severe fibrosis.  These findings 

suggest that MPV could serve as a valuable indicator 

for inflammation in CHB and predicting fibrosis 

severity, highlighting its potential clinical utility in 

assessing liver health in patients with chronic 
 hepatitis B. The present study aims to determine 

MPV as a noninvasive marker of liver fibrosis in 

patients with chronic hepatitis B. 

Methods
This prospective research was conducted at the 

Combined Military Hospital (CMH), Quetta and the 

Pak Emirates Military Hospital (PEMH), Rawalpindi, 

Pakistan from August 2023 to April 2024 after taking 

the approval of the hospitals' Ethical Review 

Committees vide ERC letter No. A/29/ERC/602/23, 

rd
dated: 23  August 2023, and IERB letter No. CMH 

st
Qta-IERB/20/2024, dated: 1  December 2023. The 

investigation comprised 132 patients, all of whom 

were 18 years of age or older and had been 

diagnosed with chronic hepatitis B. The WHO sample 

size calculator was employed to determine the 

sample size based on the 3% prevalence rate of 

hepatitis in Pakistan. The initial sample size was 45 

with a 95% confidence level and a 5% margin of error. 

However, it was increased to improve the 

generalizability of the results. Convenience sampling 

was implemented to accumulate the sample.

Inclusion Criteria:  Patients aged 18 years or older 

diagnosed with chronic hepatitis B through clinical 

evaluation and laboratory testing. 

Exclusion Criteria: Pregnant females, individuals 

diagnosed with cancer (particularly hepatocellular 

carcinoma), patients with heart diseases or heart 

failure, and those with autoimmune liver disease or 

concurrent infections such as HCV, hepatitis D virus, 

or HIV.

Patients meeting the criteria above were recruited, 

with consent obtained voluntarily and documented 

in writing. The diagnostic criteria for Chronic 

Hepatitis B include liver cirrhosis, a blood total 

bilirubin level greater than 10 times normal (171 

μmol/L), and a history of HBsAg positivity for longer 
12than six months.

Following an overnight fast, every patient had blood 

drawn within 24 hours of admission. Platelet count, 

Mean Platelet Volume (MPV), and hemoglobin levels 

were assessed. MPV levels falling between 7.0 and 

11.0 fl were considered normal, with 10.0 fl chosen 

as the predetermined cutoff threshold. The modified 

METAVIR scoring system was employed for 

calculating liver fibrosis scores. This system, 

commonly used for histopathological evaluation in 

patients with hepatitis C, assesses both 

inflammation and fibrosis levels in liver biopsies. The 

grade reflects the degree of inflammation (activity), 

while the stage indicates the extent of fibrosis or 

scarring. Fibrosis scores was performed by 

consultant having 10 years of experience categorized 

as follows F0 (no fibrosis), F1 (portal fibrosis with the 

expansion of portal zones, Transient Elastography 

(TE) equivalent score <7.2kpa), F2 (portal fibrosis 

with the expansion of most portal zones and 
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occasional bridging, TE equivalent score 7.2Kpa-

9.5Kpa), F3 (portal fibrosis with the expansion of 

most portal zones and marked bridging and 

occasional nodules. TE equivalent score 9.5kpa-

12.5kpa), and F4 (cirrhosis, TE equivalent score 

>12.5kpa). Fibrosis and chronicity indices were 

compared to patient hematological parameters, 

specifically MPV, to investigate the accuracy and 

consistency of these values in predicting hepatic 

fibrosis. SPSS version 26.0 was used for recording, 

entering, and analyzing data samples. While 

frequency and percentage were used to 

communicate qualitative data, mean ± standard 

deviation (SD) was used to present quantitative data. 

A separate t-test was conducted between the 

groups, and a p-value less than 0.05 is significant.

Results
Patients were allocated into two groups based on 

METAVIR classification: one comprising patients 

without notable fibrosis (classified as F0, F1, or F2) 

designated as Group A, and the other with significant 

fibrosis (classified as F3 or F4) labeled as Group B. An 

equal one-to-one ratio was maintained to conduct 

comparative analysis in the current study, so each 

group had 66 patients. 

Both groups were characterized by an equal 

distribution of age and gender, as matching was done 

based on gender and age groups. For each group, 

gender distribution is males, comprising 65.2%, and 

females, 34.8%. In terms of age distribution, both 

groups also exhibit similar patterns, with the 

majority falling within the 18-30 years and 31-45 

years' age categories, accounting for 34.8% and 

30.3% respectively in each group. The age 

distribution gradually decreases in frequency as age 

increases, with 21.2% in the 45-60 years category 

and 13.6% in the >60 years category in both Group A 

and Group B. (Table-1).

The comparison between patients in Group A, 

diagnosed with F0, F1, or F2 fibrosis, and those in 

Group B, diagnosed with chronic HB, uncovered 

numerous noteworthy discoveries. Group A and 

Group B did not exhibit significant differences in 

hemoglobin levels (12.17 ± 1.21 g/dl and 12.09 ± 1.30 

g/dl, respectively; P = 0.08). Nevertheless, there 

were substantial disparities in AST (P = 0.00), ALT 

levels (P = 0.00), platelet counts (P = 0.00), and MPV 

levels (P = 0.00).

The mean MPV level in Group A was 10.456 + 0.922 fl, 

while it was significantly higher in Group B at 12.745 

+ 1.049 fl. The P-value of less than and equal to 0.01 

for this comparison indicated a statistically 

significant difference in MPV levels between the two 

groups. (Table-2). Additionally, the negative 

predictive value is approximately 86.76%, while the 

positive predictive value is approximately 89.06%.
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Discussion
The present investigation revealed that patients with 
chronic hepatitis B exhibit significantly elevated MPV 
values. A range of clinical symptoms are associated 
with chronic HBV infection, from normal liver tissue 
and carrier status without symptoms, such as 

13   
cirrhosis and hepatocellular carcinoma. Asia, in 
particular, faces a significant burden of chronic HBV, 
with approximately 10% of the population identified 
as chronic HBV carriers. Studies estimate that 25-
40% of these individuals eventually develop liver-

14   related complications, including cirrhosis and HCC.
Over the past decade, researchers have prioritized 
non-invasive methods to evaluate liver fibrosis to 
reduce reliance on liver biopsies, which carry risks 
and limitations. Previous studies have developed 
predictive models incorporating serum biomarkers 
to assess fibrosis. For example, research on non-
obese NAFLD patients established a scoring system 
using parameters like age, AST, platelet count, and 
RBC levels to predict fibrosis progression 

15   accurately. Similarly, studies on systemic sclerosis 
and chronic hepatitis B have demonstrated the 
potential of inflammatory and demographic markers 
in fibrosis staging. While these approaches show 
promise, high costs and limited accessibility often 

16-18
hinder their clinical utility.  
The present prospective observational study, which 
included 132 patients, highlights the utility of MPV as 
a cost-effective and accessible marker. Patients were 
stratified into two groups: Group A, with an MPV of 
10.456 ± 0.922, and Group B, with an MPV of 12.745 
± 1.049. The initial division of the patient collection 
was made into two groups based on the available 
criteria. MPV, reflecting platelet size and activation, 
was significantly associated with liver fibrosis and 

 
cirrhosis, corroborating findings by Bath et al. and 
studies by Ekmen et al., which also identified a 
positive association between MPV, fibrosis, and 
inflammatory markers like the neutrophil– 

19-21 lymphocyte ratio. In line with prior research, our 
findings emphasize the importance of ALT and AST 
levels as initial markers for assessing HBV infection 
a n d  l i v e r  f i b r o s i s .  T h i s  s u p p o r t s  t h e  
recommendations for combining viral load 
assessments and liver enzyme levels to guide 

22,23treatment initiation and ongoing monitoring.  Qi 
et al. further substantiated MPV's role by 

demonstrating its elevation in higher METAVIR 
fibrosis grades (F4 and F5), indicating its utility in 

24
differentiating advanced liver disease stages.
However, our study revealed a lower prevalence of 
cirrhosis fibrosis among females, which contradicts 
Atay's findings of a predisposition towards extensive 

25,26fibrosis in female patients.  This discrepancy 
underscores the importance of gender-specific 
investigations in liver disease research. Additionally, 
elevated platelet levels observed in our study align 
with earlier research showing increased young 
platelet proportions in chronic liver disease, 
reflecting heightened bone marrow activity in 

27
response to liver pathology.  
Despite these insights, our study has certain 
limitations. The relatively small sample size may limit 
the generalizability of the findings. Moreover, 
external factors influencing MPV, such as coexisting 
metabolic or cardiovascular conditions, were not 
fully accounted for. Future research should explore 
larger, multicenter cohorts to validate MPV's utility 
as a fibrosis marker. Comparative studies examining 
MPV alongside other established fibrosis indices, 
such as the Fibrosis-4 (FIB-4) index or the AST-to-
platelet ratio index (APRI), could provide a clearer 

28
picture of its relative efficacy.
In conclusion, this study reinforces MPV as a 
valuable, non-invasive marker for liver fibrosis and 
cirrhosis in chronic hepatitis B patients. The gender-
specific trends observed warrant further 
investigation to elucidate underlying mechanisms. 
Comprehens ive  management  st rateg ies ,  
incorporating MPV and other predictive models, 
could improve the assessment and treatment of 
chronic HBV-related liver disease.
Limitations include, small sample size, observational 
nature of study, lack of training, exclusion of patients 
with normal results, no control group, and no 
correlation with risk factors were studied.  
Conclusion
This study identifies the mean platelet volume (MPV) 
as a potential non-invasive marker for assessing 
hepatic fibrosis in patients with chronic hepatitis B. 
While MPV shows promise in fibrosis evaluation, it 
should not be relied upon as a stand-alone diagnostic 
tool due to its lack of specificity and potential overlap 
with other conditions.

Acknowledgement: None

MPV as a Marker of Liver Fibrosis in Hepatitis BLife & Science 2025 Vol. 6, No. 2

199



Conflict of Interest: The authors declare no conflict 

of interest

Grant Support and Financial Disclosure: None

REFERENCES
1. Kamal H. Risk of hepatocellular carcinoma, liver-related 

complications, and death in persons living with chronic 
hepatitis B and D. Karolinska Institutet (Sweden); 2023. 
Available at: https://www.proquest.com/openview/ 
d08eaec77daf4e4969520fe14abd4566/1?cbl=2026366&d
iss=y&pq-origsite=gscholar

2. Easterbrook P, Luhmann N, Newman M, Walsh N, Lesi O, 
Doherty M. New WHO guidance for country validation of 
viral hepatitis B and C elimination. The Lancet 
Gastroenterology & Hepatology. 2021; 6: 778-80. doi: 
10.1016/S2468-1253(21)00267-3

3. Zahoor S, Khan A, Asif S, Tabraiz SA, Mustafa H, Ansar S, et al. 
Past and future perspectives for hepatitis B and C in 
Pakistan. Cureus. 2021; 13: e17521. doi: 10.7759/ 
cureus.17521

4. Akbar SM, Al Mahtab M, Yoshida O, Aguilar J, Gerardo GN, 
Hiasa Y. Development of therapy based on the exploration 
of biological events underlying the pathogenetic 
mechanisms of chronic hepatitis B infection. Biomedicines. 
2023; 11: 1944. doi: 10.3390/biomedicines11071944

5. World Health Organization. Hepatitis C rapid diagnostic 
tests for professional use and/or self-testing. World Health 
Organization; 2022 update. Available at: https://iris.who. 
int/handle/10665/366073

6. Kosekli MA. Mean platelet volume and platelet to 
lymphocyte count ratio are associated with hepatitis B-
related liver fibrosis. European Journal of Gastroenterology 
& Hepatology. 2022; 34: 324-7. doi: 10.1097/MEG. 
0000000000002219

7. Cortesi PA, Fornari C, Conti S, Antonazzo IC, Ferrara P, 
Ahmed A, et al. Hepatitis B and C in Europe: an update from 
the Global Burden of Disease Study 2019. Lancet Public 
Health. 2023; 8: e701-16. doi: 10.1016/S2468-
2667(23)00149-4

8. Mustafa AK. Is mean platelet volume better than other long-
used non-invasive parameters in assessing severe fibrosis in 
patients with chronic hepatitis B? Journal of Health 
Sciences and Medicine. 2021; 4: 96-102. doi: 
10.32322/jhsm.840794

9. Ma Y, Quan W, Zhu H. High mean platelet volume is 
associated with worse outcomes in patients with HBV-
related decompensated cirrhosis. Annals of Clinical & 
Laboratory Science. 2018; 48: 639-45.

10. Ali M, Idrees M, Ali L, Hussain A, Ur Rehman I, Saleem S, et 
al. Hepatitis B virus in Pakistan: a systematic review of 
prevalence, risk factors, awareness status and genotypes. 
Virology journal. 201; 8: 102. doi: 10.1186/1743-422X-8-
102

11. Ning HB, Jin HM, Li K, Peng Z, Shang J. Analysis of hepatic 
pathological inflammation and fibrosis condition and its 
influencing factors in 721 patients with chronic hepatitis B 
with normal ALT. Zhonghua gan Zang Bing za zhi= Zhonghua 

Ganzangbing Zazhi= Chinese Journal of Hepatology. 2022; 
30: 746-51. doi: 10.3760/cma.j.cn501113-20210624-
00298

12. Lou Y, Wang M, Mao W. Clinical usefulness of measuring red 
blood cell distribution width in patients with hepatitis B. 
PloS one. 2012; 7: e37644. doi: 10.1371/journal. 
pone.0037644

13. Jalan R, Williams R. Acute-on-chronic liver failure: 
pathophysiological basis of therapeutic options. Blood 
Purification. 2002; 20: 252-61. doi: 10.1159/000047017

14. Sun Y, Wu X, Zhou J, Meng T, Wang B, Chen S, et al. Persistent 
low level of hepatitis B virus promotes fibrosis progression 
during therapy. Clinical Gastroenterology and Hepatology. 
2020; 18: 2582-91. doi: 10.1016/j.cgh.2020.03.001

15. Rabaan AA, Bello KE, Irekeola AA, Kaabi NA, Halwani MA, 
Yousuf AA, et al. Prevalence of Hepatocellular Carcinoma in 
Hepatitis B Population within Southeast Asia: A Systematic 
Review and Meta-Analysis of 39,050 Participants. 
Pathogens. 2023; 12: 1220. doi: 10.3390/pathogens 
12101220

16. Jin W, Wang Z, Weng J, Pan X, Zhou P. Develop a Clinical 
Scoring Model Based on Noninvasive Bioindicators to 
Predict Fibrosis Risk in Nonobese Nonalcoholic Fatty Liver 
Patients. doi: 10.21203/rs.3.rs-2823503/v1

17. Dadashzadeh E, Jazi MS, Abdolahi N, Mohammadi S, Saeidi 
M. Comparison of a Suggested Model of Fibrosis in Human 
Dermal Fibroblasts by Serum from Systemic Sclerosis 
Patients with Transforming Growth Factor β Induced in 
vitro Model. International Journal of Molecular and Cellular 
Medicine. 2022; 11: 31-40. doi: 10.22088/IJMCM. 
BUMS.11.1.31

18. Xu X, Wang W, Zhang Q, Cai W, Wu M, Qin T, et al. A Generic 
Nomogram Predicting the Stage of Liver Fibrosis Based on 
Serum Biochemical Indicators Among Chronic Hepatitis B 
Patients. Frontiers in Medicine. 2021; 8: 669800. doi: 
10.3389/fmed.2021.669800

19. Kaur N, Goyal G, Garg R, Tapasvi C, Chawla S, Kaur R. 
Potential role of noninvasive biomarkers during liver 
fibrosis. World journal of hepatology. 2021; 13: 1919-35. 
doi: 10.4254/wjh.v13.i12.1919

20. Bath PM, Butterworth RJ. Platelet size: measurement, 
physiology and vascular disease. Blood Coagulation & 
Fibrinolysis. 1996; 7: 157-61. doi: 10.1097/00001721-
199603000-00011

21. Pokora Rodak A, Kiciak S, Tomasiewicz K. Neutrophil-
lymphocyte ratio and mean platelet volume as predictive 
factors for liver fibrosis and steatosis in patients with 
chronic hepatitis B. Annals of Agricultural and 
Environmental Medicine. 2018; 25: 690-2. doi: 
10.26444/aaem/99583

22. Ekmen MO, Uzman M. The Relationship between Mean 
Platelet Volume and Neutrophil–Lymphocyte Ratio and 
Liver Fibrosis in Patients with Chronic Hepatitis B. Medicina. 
2023; 59: 1287. doi: 10.3390/medicina59071287

23. Ofri I, Peleg N, Leshno M, Shlomai A. A decision-making 
model for prediction of a stable disease course in chronic 
hepatitis B patients. Scientific Reports. 2023; 13: 23051. 
doi: 10.1038/s41598-023-50460-2

MPV as a Marker of Liver Fibrosis in Hepatitis BLife & Science 2025 Vol. 6, No. 2

200



24. Karagoz E, Ulcay A, Tanoglu A, Kara M, Turhan V, Erdem H, et 
al. Clinical usefulness of mean platelet volume and red 
blood cell distribution width to platelet ratio for predicting 
the severity of hepatic fibrosis in chronic hepatitis B virus 
patients. European Journal of Gastroenterology & 
Hepatology. 2014; 26: 1320-4. doi: 10.1097/MEG. 
0000000000000203

25. Qi X, Wan F, Lou Y, Ye B, Wu D. The mean platelet volume is a 
potential biomarker for cirrhosis in chronic hepatitis B virus 
infected patients. Hepatogastroenterology. 2014; 61: 456-
9. 

26. Atay K. Relationship between neutrophil-to-lymphocyte 
ratio, mean platelet volume, and fibrosis level in patients 
with chronic hepatitis B. The Turkish Journal of Academic 
Gastroenterology. 2019; 18: 7-11. 

27. Lok J, Dusheiko G, Carey I, Agarwal K. novel biomarkers in 
hepatitis B infection. Alimentary Pharmacology & 
Therapeutics. 2022; 56: 760-6. doi: 10.1111/apt.17105

28. Oh JH, Sinn DH. Is liver biopsy essential to identifying the 
immune tolerant phase of chronic hepatitis B? Clinical and 
Molecular Hepatology. 2023; 29: 367-70. doi: 
10.3350/cmh.2023.0054 

MPV as a Marker of Liver Fibrosis in Hepatitis BLife & Science 2025 Vol. 6, No. 2

Author Contributions

MIA: Conception and design of the work, writing original draft (methodology, investigation), data 

acquisition, curation, and statistical analysis, validation of data, interpretation, and write-up of results

IA: Conception and design of the work, writing original draft (methodology, investigation)

FRK: Data acquisition, curation, and statistical analysis

JAN: Revising, editing, and supervising for intellectual content

AH: Validation of data, interpretation, and write-up of results
QN: Revising, editing, and supervising for intellectual content

201


	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53

