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Abstract: Introduction: Hepatitis C is a chronic inflammatory condition that associated with fibrosis. Novel inflammatory markers have been
suggested to be related inflammatory condition. Therefore, we aimed to investigate hemogram derived indices, such as, Mean Platelet Volume
(MPV) and Platelet to Lymphocyte ratio (PLR) in hepatitis C subjects and to compare those in healthy controls.
Materials and Methods: In present retrospective study, 17 HCV patients having mild fibrosis, 23 patients having advanced fibrosis and 68
control subjects were included whom visited outpatient clinics of our institution between 1.10. 2017 and 30.11.2019. Hemogram indices and
laboratory characteristics were compared.
Results: Median MPV values of the advanced fibrosis patients [8.3 (6.5-14) fL] was significantly higher than that of the mild fibrosis patients
[7.9 (6.5-11.1) fL] (p=0.002) and control subjects [7.2 (4.6-10.7) fL] p<0.001) whereas MPV values of mild and advanced fibrosis patients
were similar (p=0.750). Median PLR values of the mild fibrosis, advanced fibrosis and control groups were 103 (58-223) %, 86 (45-358) %,
and 77 (64-96) %, respectively (p=0.010). A ROC analysis revealed that a MPV value greater than 7.3 fL determines advanced fibrosis with
76% sensitivity and 59% specificity. A PLR greater than 92% determines advanced fibrosis with 73% sensitivity and 64% specificity.
Conclusion: We suggest that elevated PLR and MPV could predict of advanced fibrosis in chronic hepatitis C.
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INTRODUCTION

APRI Fib-4 scores and hemogram parameters.

Estimated 2 million people in the world died due to liver
diseases according to the data of year 2018. Half of these are
from liver cirrhosis complications, half from chronic hepatitis
and hepatocellular cancer [1]. Approximately 2.5% of the
global population is infected by Hepatitis C virus (HCV) and
liver cirrhosis and hepatocellular carcinoma (HCC) are
among its main consequences [2]. Liver degeneration and
fibrosis level caused by hepatitis C infection is correlated with
the complications. The level of fibrosis caused by hepatitis c
is important in determining treatment strategies and in estimation of the prognosis and progression of the disease. Liver
biopsy is a standard method in revealing the fibrosis caused by
HCV [3]. However, due to the potential complications of this
invasive method cause hesitation in patients and physicians
[4]. The search for non-invasive markers to reveal liver fibrosis continues. It has been shown in many studies that hemogram parameters can be used to show chronic inflammatory
conditions such as familial Mediterranean fever, rheumatoid
arthritis and ulcerative colitis [5-7].

MATERIALS AND METHODS

In present study, we investigated whether hemogram parameters could be used to estimate the level of hepatic fibrosis
revealed in liver biopsy performed pre-treatment in chronic
hepatic C patients. We aimed to seek correlation between
groups, hemogram indices and established parameters such as
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Naive chronic hepatitis C patients whom presented to outpatient clinics of our institution (Bolu Abant Izzet Baysal
University Hospital, Department of Gastroenterology)
between 1.10. 2017 and 30.11.2019 were included in present
retrospective study. Ethical approval was obtained from local
ethics committee (approval number: 2021/47). Healthy volunteers who visited internal medicine outpatient clinics were
included in control group. Patients with cancer, acute infection, active inflammatory condition, pregnancy and hematological disorders were excluded. We also excluded the
subjects on anticoagulant therapy.
General characteristics of the participants; age, gender,
comorbidity status, laboratory parameters including HCV
RNA levels, HAI (histological activity index), gamma
glutamyl transferase (GGT), alanine amino transferase
(ALT), aspartate amino transferase (AST), neutrophil count
(NEU), white blood cell count (WBC), hemoglobin (Hb),
lymphocyte count (LYM), hematocrit (Htc), red cell distribution width (RDW), platelet distribution width (PDW), mean
platelet volume (MPV) and platelet count (PLT) of the study
population were obtained from patients’ files and hospital
database. NLR and PLR were calculated with NEU/LYM and
PLT/LYM formulas, respectively. AST-to-platelet ratio index
(APRI) APRI = [(AST / ULN) / Platelet (109 / L)] × 100 and
fibrosis-4 (FIB-4) scores were also considered in the study as
www.njhsciences.com
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classical non-invasive methods in determination of liver
fibrosis [8]. Fibrosis grade in liver biopsy of patients were
evaluated according to the Ishak system. Patients grouped as
mild fibrosis (fib score 0-2) or advanced fibrosis (fib score
3-6).
STATISTICAL ANALYSIS
Statistical analysis were carried out with SPSS program
(SPSS 15.0 for Windows, IBM, Chicago, IL, USA). Shapiro-Wilk test was used to assess whether variables were
distributed normally or not. Normally distributed variables
were expressed as mean ± standard deviation and compared
by one way ANOVA test. Kruskal-Wallis test was used for
comparison of non-normally distributed variables and they
were expressed as median (min.-max.). Chi-square test was

used for comparison of categorical variables. Pearson’s
correlation was used for correlation analysis. ROC analysis
was used in determination of predictive ability of the test in
detecting advanced fibrosis. Best cut off value was determined by Youden index. The p value was considered statistically significant when it is lower than 5%.
RESULTS
Study population was consisted of 108 subjects (mild fibrosis:
17, advanced fibrosis: 23 and control: 68). Age (p=0.390) and
gender (p=0.660) were not statistically different between
groups. The Hb (p=0.070), Htc (p=0.370), NEU (p=0.270),
LYM (p=0.510), RDW (p=0.350), PDW (p=0.070) and NLR
(p=0.160) of the study and control groups were not different.
The WBC (p=0.020) and PLT (p<0.001) values of the groups
were significantly different (Table 1).

Table 1. Characteristics of the Mild and Advanced Fibrosis and Control Groups.
Variables
Male, n
Female, n
Age (years)
Hb (g/dL)
Htc (%)
WBC (k/mm3)
NEU (k/mm3)
LYM(k/mm3)
PLT (k/mm3)
RDW (%)
PDW (%)
MPV& (fL)
NLR* (%)
PLRx (%)

Mild Fibrosis
n=17

Advanced Fibrosis
n=23

Control
n=68

12
5
51±15
14 ± 1.6
42.7 ± 4.4
6.3 (5-9)
4.0 ± 1.1
1.8±0.5
181 (89-373)
15 (14-17)
18 (16-22.1)
7.9 (6.4-11.1)
2 (0.9-6.3)
103 (58.1-223.2)

13
10
52 ± 19
13.8 ± 1.6
41.8 ± 4.1
6 (4-10)
3.48±1.1
2.0±0.6
178 (100-330)
16 (14-18)
17.7 (14.3-21.4)
8.3 (6.5-14)
1.4 (0.6-6.7)
86 (44.8-358.7)

43
25
48 ± 9
14.6 ± 1.5
43.2 ± 4.3
7 (4-11)
3.5±1.2
2.0±0.6
234 (151-374)
15.7 (14-22)
18 (16-22)
7.2 (4.6-10.7)
1.5 (0.8-3.7)
118 (64-196)

p values

0.660
0.390
0.070
0.370
0.002
0.270
0.510
<0.001
0.350
0.07
<0.001
0.160
0.005

MPV&: Mean platelet volume, NLR*: Neutrophil to Lymphocyte Ratio. PLRx: Platelet to Lymphocyte Ratio. n: population of the group.

In post Hoc Tukey test median MPV values of the advanced
fibrosis patients [8.3 (6.5-14) fL)] was significantly higher
than that of the mild fibrosis patients [7.9 (6.5-11.1) fL]
(p=0.002) and control subjects [7.2 (4.6-10.7) fL] (p<0.001)
whereas MPV values of mild and advanced fibrosis patients
were similar (p=0.750).
Median PLR values of the mild fibrosis, advanced fibrosis and
control groups were 103 (58-223) %, 86 (45-358) %, and 118
(64-196) %, respectively (p=0.010). Post Hoc Tukey test
revealed that this difference was related with the difference
between advanced fibrosis and control group (p=0.040),
whereas PLR values of the mild and advanced fibrosis
(p=0.730) groups and that of mild fibrosis and control subjects
(p=0.610) were not statistically different.

PLR was not significantly correlated with fibrosis score
(r=-0.27, p=0.090), APRI score (r=-0.23, p=0.150), and FIB4
score (r=-0.27, p=0.100). Similarly, MPV was not correlated
with fibrosis score (r=0.27, p=0.080), APRI score (r=0.19,
p=0.25), and FIB4 score (r=0.28, p=0.080).
A ROC analysis revealed that a MPV value greater than 7.3 fL
determines advanced fibrosis with 76% sensitivity and 59%
specificity. A PLR greater than 92% determines advanced
fibrosis with 73% sensitivity and 64% specificity. Fig. (1)
shows the ROC curves of MPV and PLR in determination of
advanced fibrosis.
We further compared mild and advanced fibrosis groups in
terms of HCV RNA, ALT, AST, GGT, APRI, HAI and FIB4
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scores. HCV RNA (p=0.840), ALT (p=0.060), GGT
(p=0.380), and FIB4 (p=0.190) scores were not statistically
different. However, AST (p=0.008), HAI (p=0.002) and APRI
(p=0.020) scores were significantly higher in advanced fibrosis group. There were also no significant difference between
mild and advanced fibrosis groups according to the comorbidities (p=0.400).
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compatible with current literature data.
Inflammation has crucial role in chronic hepatitis C infection
[23-25]. Moreover, inflammation is considered a risk factor
for increased fibrosis in hepatitis C patients [25]. Authors
reported that inflammatory burden has been related degree of
fibrosis in chronic hepatitis C [25, 26]. These data confirm
that chronic hepatitis C causes significant amount of inflammatory burden in affected subjects. Since MPV and PLR are
increased in inflammatory conditions, they tend to be elevated
in chronic hepatitis C, as reported in present study.
We may speculate about elevation of MPV in chronic hepatitis C. Inflammation causes activation of the platelets and
activated platelets became larger in diameter [27]. As a result,
chronic inflammation in chronic hepatitis C may interact with
the platelet production in bone marrow and may cause release
of larger platelets from megakaryocytes, thus, leading to an
increase in MPV value in hemogram.

Fig. (1). ROC Curve of the MPV and PLR in Detecting
Advanced Fibrosis.
DISCUSSION
Results of the present study indicate that (i) PLR and MPV
may be surrogate markers of chronic hepatitis C, (ii) PLR has
significant positive correlation with fibrosis score, (iii) both
MPV and PLR has considerable sensitivity and specificity in
prediction of advanced fibrosis in chronic hepatitis C patients,
and (iv) APRI, HAI and AST levels of the HCV patients with
advanced fibrosis were higher than those of the subjects with
mild fibrosis.
The roles of MPV and PLR in inflammatory conditions have
been well established. MPV has been suggested to be associated with thyroid gland malignancies [9], hypovitaminosis D
[10], coronary artery disease [11], obesity [12], nasal polyposis [13], irritable bowel disease [14], and lumbar disc pathologies [15]. On the other hand, ratio of MPV to lymphocyte
count has been associated with diabetic nephropathy [16],
with increased HbA1c [17], and with frailty [18], in type 2
diabetic subjects. Therefore, association of MPV and inflammatory conditions is an indisputable fact. Similarly, elevated
PLR values have been reported in irritable bowel syndrome
[19] in type 2 diabetes mellitus [20], in cancer [21], and in
rheumatologic conditions [22]. Elevated PLR and MPV
values in chronic hepatitis C reported in present study are

The causes of elevated PLR in subjects with chronic hepatitis
C compared to controls need to be elucidated. Inflammatory
stimuli may enhance platelet production and increase the
number of platelets produced in bone marrow. Indeed,
Akinsegun et al. reported that production of the thrombocytes
is increased in subjects with diabetes mellitus, which is also
considered as an inflammatory disease [28]. Chronic hepatitis
C is also a cause of chronic, low grade, continuous inflammation alike with type 2 diabetes mellitus, thus, platelet production may be stimulated in these patients before splenomegaly
developed. On the other hand, inflammatory cytokines, such
as, interleukin may cause a decrease in circulating lymphocyte count [29]. Increased platelet production and decreased
lymphocyte count may cause together elevation of PLR in
chronic hepatitis C.
Recent research in literature suggest fibrosis score (FIB-4
index) as a valuable marker for hepatic fibrosis assessment in
chronic hepatitis C subjects [30]. Moreover, it has significant
role in excluding prominent liver fibrosis in chronic hepatitis
B [31]. Therefore, we assessed the possible correlation
between PLR and fibrosis score and revealed significant
positive correlation between two parameters. However, MPV
was not significantly correlated with the fibrosis score in
present study.
APRI scores reflect fibrosis in chronic liver diseases [32]. In
accordance with literature, AST, HAI and APRI scores of the
patients with advanced fibrosis were higher than those of the
subjects with mild fibrosis among HCV population.
There are two important limitation of present work; retrospective design and relatively low number of study population.
Nevertheless, present study’s results of which confirmed
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association of hepatitis C with MPV and PLR, and significant
correlation between PLR and fibrosis degree are important
findings for current literature.
CONCLUSION
In conclusion, we suggest that elevated PLR and MPV could
predict advanced fibrosis in chronic hepatitis C subjects.
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