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SUMMARY

Background: The mean platelet volume to platelet count ratio (MPV/PC) is a potential non-invasive marker of liv-
er fibrosis in chronic liver diseases.

Methods: A total of 232 patients with chronic hepatitis B (CHB), chronic hepatitis C (CHC), non-alcoholic liver
cirrhosis (NALC), and alcoholic liver cirrhosis (ALC), along with 143 healthy controls, were analyzed. MPV and
PC were measured within 2 hours using an ADVIA 2120 analyzer. ANOVA and ROC analyses evaluated group
differences and diagnostic performance.

Results: MPV/PC was significantly elevated in NALC and ALC compared to CHB, CHC, and controls (p < 0.001).
ROC analysis for cirrhosis showed 88.3% sensitivity and 94.4% specificity (AUC = 0.946).

Conclusions: MPV/PC is significantly increased in liver cirrhosis regardless of etiology, suggesting disrupted
platelet homeostasis. It may serve as a sensitive, non-invasive marker for fibrosis. Further validation incorporat-
ing fibrosis biomarkers is recommended.

(Clin. Lab. 2025;71:xx-xx. DOI: 10.7754/Clin.Lab.2025.250456)
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Fax: +82 2-958-8609 Mean platelet volume (MPV) is a routinely measured
Email:  untoyou@hanmail.net platelet index that reflects platelet size and serves as a

surrogate marker of platelet activation [1]. Platelet
count (PC) is a hematological parameter used in clinical
practice to assess the absolute number of circulating
platelets and their changes. MPV and PC maintain a re-
ciprocal relationship as part of a homeostatic mecha-
nism to preserve overall platelet mass under normal
physiological conditions [2]. The liver plays a crucial
role in producing thrombopoietin (TPO), a hormone that
regulates platelet production and maturation in the bone
marrow. In liver disease, reduced TPO synthesis leads
to decreased platelet production, which may trigger re-
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active thrombopoiesis and an increase in the proportion
of larger platelets, resulting in elevated MPV levels [3,
4]. MPV is also influenced by inflammatory cytokines
released during systemic inflammatory responses [1,2].
In this study, we investigated the changes in the MPV to
PC ratio (MPV/PC) in patients with chronic inflamma-
tory liver diseases, including chronic hepatitis B (CHB),
chronic hepatitis C (CHC), non-alcoholic liver cirrhosis
(NALC), and alcoholic liver cirrhosis (ALC).

MATERIALS AND METHODS

This study included 81 patients with CHB, 23 with
CHC, 98 with NALC, and 30 with ALC. Diagnoses
were confirmed through a retrospective review of medi-
cal records. The control group consisted of 143 indi-
viduals who underwent routine medical check-ups at the
same hospital and had also been used as controls in pre-
vious studies.

MPV and PC were measured within 2 hours of venous
blood sampling using an ADVIA 2120 hematology ana-
lyzer (Siemens Healthcare Diagnostics, Tarrytown, NY,
USA). Differences among groups were analyzed using
one-way analysis of variance (ANOVA). Receiver oper-
ating characteristic (ROC) curve analysis was perform-
ed to assess the diagnostic performance of the MPV/PC
ratio. All statistical analyses were conducted using Med
Calc version 11.6 (MedCalc Software, Mariakerke, Bel-
gium) and Microsoft Excel 2007 (Microsoft Corpora-
tion, Redmond, WA, USA). A p-value < 0.05 was con-
sidered statistically significant.

RESULTS

MPV/PC is quantified as 0.03209 within the control co-
hort, 0.05709 among individuals diagnosed with CHB
and CHC, 0.1037 for patients suffering from NALC,
and 0.1071 for those with ALC, respectively (Figure 1).
A statistically significant elevation in MPV/PC was ob-
served in patients with liver cirrhosis when compared to
both chronic hepatitis patients and the control group
(p < 0.001). NALC and ALC presented no significant
difference. In the comparative analysis between the con-
trol cohort and patients diagnosed with liver cirrhosis,
ROC analysis yielded a sensitivity of 88.3% and a spec-
ificity of 94.4% at the threshold criterion of MPV/PC >
0.044 (AUC =0.946, p < 0.001) (Figure 2).

DISCUSSION

Larger platelets are more reactive and reach activation
more rapidly than smaller ones, as they are newly
formed and contain more granules and adhesion mole-
cules [5]. Therefore, in acute inflammatory states, the
demand for large platelets that actively release proin-
flammatory agents increases, resulting in elevated MPV

levels [3,6-7]. However, excessive production of cyto-
kines and acute-phase reactants can impair megakaryo-
poiesis, potentially leading to an increased proportion of
smaller platelets and a decrease in MPV [8]. Some stud-
ies have consequently reported no significant difference
in MPV between patients with acute inflammation and
healthy controls [9]. In contrast, diseases associated
with chronic inflammation, such as chronic hepatitis B
and C, have shown increased MPV levels, with some
studies suggesting a link between inflammation-induced
fibrosis and MPV elevation [10,11]. Additionally,
chronic liver disease is associated with a shortened
platelet lifespan, which may stimulate compensatory
thrombopoiesis and increase the proportion of large
platelets [12].

In the present study, the MPV/PC ratio was significant-
ly elevated in patients with liver cirrhosis, irrespective
of its underlying etiology. This elevation indicates an
increase in platelet size that exceeds the expected com-
pensatory response to declining platelet counts, sug-
gesting disruption of normal homeostatic mechanisms.
Previous studies have reported increased MPV and
MPV/PC ratios in both alcoholic liver disease (ALD)
and metabolic dysfunction-associated steatotic liver dis-
ease (MASLD) [13,14]. Although positive associations
between MPV/PC and fibrosis severity - measured by
the Child-Pugh score in ALD and disease activity in
MASLD - have been proposed, few investigations have
explored MPV/PC specifically in cirrhosis stratified by
etiology [13-17].

However, this study has limitations, including a rela-
tively small sample size and unequal distribution of par-
ticipants across disease subgroups. These factors high-
light the need for future large-scale cohort studies with
balanced patient populations for each liver disease eti-
ology. Although our findings showed a significant in-
crease in MPV/PC in patients with liver cirrhosis based
on diagnostic classification, further studies incorporat-
ing blood-based biomarkers of liver fibrosis may pro-
vide deeper insights into the progression from inflam-
mation to cirrhosis. Commonly used markers such as
the AST-to-platelet ratio index (APRI) and fibrosis-4
(FIB-4) score have demonstrated limited accuracy com-
pared to ultrasound elastography, with indeterminate
cases reported in 20 - 60% of evaluations [18]. Similar-
ly, the enhanced liver fibrosis (ELF) score, which in-
cludes hyaluronic acid, procollagen 111 N-terminal pep-
tide, and TIMP-1, has shown up to 40% indeterminate
cases [18]. Emerging biomarkers like propeptides of
type Il collagen (PRO-C3) and high mobility group
proteins 2 (HMGB2) have shown promise for fibrosis
assessment [19,20]. Incorporating these biomarkers in
future research may further validate and enhance the di-
agnostic utility of MPV/PC in liver cirrhosis.

Our findings suggest that the compensatory mechanism
of increasing platelet size in response to reduced platelet
counts is exaggerated in liver cirrhosis, indicating a dis-
ruption of normal homeostasis. As a non-invasive mark-
er, the MPV/PC ratio demonstrated excellent sensitivity
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MPV/PC in Cirrhosis
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Figure 1. MPV to PC ratio in patients with chronic hepatitis B and chronic hepatitis C (CHB and CHC), non-alcoholic liver
cirrhosis (NALC) and alcoholic liver cirrhosis (ALC), compared with the control group.

MPV/PC is 0.03209 in control group, 0.05709 in chronic hepatitis B and chronic hepatitis C patients, 0.1037 in non-alcoholic liver cirrhosis pa-
tients and 0.1071 in alcoholic liver cirrhosis patients, respectively. MPV/PC showed the significant increase in liver cirrhosis patients compared
with chronic hepatitis patients and control group (p < 0.001).

MPV - mean platelet volume, PC - platelet count, CHB - chronic hepatitis B, CHC - chronic hepatitis C, NALC - non-alcoholic liver cirrhosis,

ALC - alcoholic liver cirrhosis.
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Figure 2. The ROC curve analysis of MPV to PC ratio for comparing liver cirrhosis patients and control group.

Comparing control group and liver cirrhosis patient, ROC analysis showed 88.3% sensitivity and 94.4% specificity at criterion of MPV/PC >
0.044 (AUC = 0.946, p < 0.001). ROC - receiver operating characteristic, MPV - mean platelet volume, PC - platelet count.
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and specificity for detecting liver fibrosis associated
with chronic inflammation. Further large-scale studies
are needed to validate its clinical utility across different
etiologies of liver cirrhosis.
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