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Abstract

Background: Chronic Hepatitis B virus (HBV) infection often progresses to cirrhosis, which can lead to decompensation and
increased morbidity. Predicting decompensation in HBV-related cirrhosis remains clinically challenging.

Objective: This retrospective study aimed to evaluate the utility of platelet count and its derivatives Mean Platelet Volume
(MPV), Platelet Distribution Width (PDW), Plateletcrit (PCT) as markers for predicting decompensation in patients with HBV-
related cirrhosis.

Methods: Data were retrospectively collected from 131 patients diagnosed with HBV-related cirrhosis at indnii University
Turgut Ozal Medical Center between January 2010 and December 2016. Patients were categorized into compensated (n=44)
and decompensated (n=87) groups based on clinical manifestations (ascites, variceal bleeding, hepatic encephalopathy) and
laboratory parameters (total bilirubin, International Normalized Ratio [INR]). Demographic, clinical, and laboratory data includ-
ing platelet indices (PLT, MPV, PDW, PCT) were analyzed.

Results: There were no significant differences in platelet indices between compensated and decompensated groups. Elevated
total bilirubin (p=0.008) and INR (p=0.015) levels were significantly associated with decompensated cirrhosis. Other hemato-
logic and biochemical markers showed no significant differences between groups.

Conclusion: Platelet count and its derivatives (MPV, PDW, PCT) did not emerge as reliable predictors of decompensation in
HBV-related cirrhosis. Elevated total bilirubin and INR levels were identified as significant markers of advanced liver dysfunc-
tion and decompensation. Future prospective studies with larger cohorts are needed to validate these findings and identify
comprehensive predictors of decompensation in HBV-related cirrhosis.
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Introduction

HBV is the most minor human-infecting Hepadnaviridae
DNA viris [1]. The WHO predicts 240 million HBV infections [2].
Twenty million Americans have had HBYV, 3.5-4 million are car-
riers, and 500,000-1,000,000 have chronic HBV [3]. HBV infects
hepatocytes, leading to asymptomatic carriers, acute or chronic
hepatitis, liver cirrhosis, HCC, and other significant liver disor-
ders [1]. Most individuals do not suffer hepatic problems, but
15-40% may develop significant sequelae [2].

Most chronic liver diseases end in cirrhosis with clinical
decompensation [4]. 5-7% of compensated cirrhosis patients
become decompensated after a few years. Decompensation
means systemic cirrhosis. Decompensation causes ascites, vari-
ceal hemorrhage, hepatic encephalopathy, and icterus [5,6].
Grade and stage affect prognosis and treatment [4]. The transi-
tion to decompensated cirrhosis signifies a poor prognosis and
necessitates urgent medical intervention.

Due to the complex history of HBV infection, biochemistry,
viral serology, and disease staging are needed to manage and
prognosticate HBV patients [7]. Biochemical markers such as
ALT, AST, GGT (Gamma-Glutamyl Transferase), ALP (Alkaline
Phosphatase), bilirubin, serum albumin and globulins, complete
blood count, and prothrombin time should be measured to as-
sess liver disease severity. HBV-related antigens and antibodies
in patient serum distinguish between acute and chronic HBV
infection, evaluate infectivity, investigate immune status, and
screen blood and organ donors [8-10].

Chronic liver disease patients often develop thrombocytope-
nia (platelet count <150,000 /uL). Moderate thrombocytopenia
(platelet count, 50,000 /uL - 75,000 /uL) affects 13% of patients
with cirrhosis. Many factors can cause thrombocytopenia, in-
cluding splenic platelet sequestration, bone marrow suppres-
sion by chronic hepatitis C infection, and antiviral therapy with
interferon-based therapy. A decrease in the level or activity of
the hematopoietic growth factor thrombopoietin may also con-
tribute.

Platelet count and its derivatives, such as Mean Platelet Vol-
ume (MPV), Platelet Distribution Width (PDW), and Plateletcrit
(PCT), have been studied as potential markers of liver disease
severity [11,12]. Thrombocytopenia, or low platelet count, is a
common feature in cirrhosis due to hypersplenism, bone mar-
row suppression, and decreased thrombopoietin production.
However, the role of platelets and their indices in predicting
the transition from compensated to decompensated cirrhosis
remains unclear.

This study aims to evaluate the usability of platelet count
and its derivatives as markers in patients with Hepatitis B-re-
lated cirrhosis to identify early predictors of decompensation.

Table 1: Adjusted child-pugh classification [16].

Materials and methods

This retrospective study was conducted at inénii University
Turgut Ozal Medical Center and included patients diagnosed
with Hepatitis B-related cirrhosis between January 2010 and
December 2016. The study population comprised 131 patients
who were divided into two groups: those with compensated cir-
rhosis and those with decompensated cirrhosis. The diagnosis
of cirrhosis was confirmed through clinical evaluation, imaging
studies, and, where necessary, liver biopsy.

Data collection: Data were retrospectively collected from
electronic medical records. The following parameters were re-
corded for each patient:

Demographic data: Age and gender.

Clinical data: Ascites grades [13], varicose grades [14], he-
patic encephalopathy grades [15] and HCC +/-.

Laboratory data: Hemogram parameters including platelet
count (PLT), Mean Platelet Volume (MPV), Platelet Distribution
Width (PDW), PLATELETCRIt (PCT), Hemoglobin (HGB), White
Blood Cell Count (WBC), and coagulation parameters (INR). Bio-
chemical parameters including Alanine Aminotransferase (ALT),
Aspartate Aminotransferase (AST), Blood Urea Nitrogen (BUN),
creatinine, total protein, albumin, and total bilirubin.

Decompensated cirrhosis was defined by the presence of
complications such as ascites, variceal bleeding, hepatic en-
cephalopathy, or jaundice. According to the values of those
with a corrected Child-Pugh score of 7 and above. The compen-
sated group was divided into those with a CHILD score of 5 or
6 points and those without a decompensation clinic (Table 1).

Statistical analysis

The data for measurable variables were presented with the
mean (minimum-maximum) and descriptive criteria test. Pear-
son Chi-Square analysis, Unpaired T test, Independent Samples
Test, NPar Test, and Mann-Whitney Test were used to compare
multiple data and detect differences. Values with p<0.05 were
considered statistically significant.

Results

Of the 131 patients in the study, 44 had compensated cir-
rhosis, and 87 had decompensated cirrhosis. There was no
significant difference between the patients with compensated
cirrhosis in terms of gender, as 14 were female (32%), 30 were
male (68%), 35 were female (40%), and 52 were male (60%) of
the patients with decompensated cirrhosis. The mean age of
the patients with compensated cirrhosis was 55.8 years, and
the decompensated group was 54.4 years, and there was no
significant difference between the two groups (Figure 1).

Parameters 1

2 3

Total Serum Bilirubin Level <2 mg/dL (34 umol/L)

2-3 mg/dL (35-51 pmol/L)

>3 mg/dL (>52 umol/L)

Serum Albumin Level >3.5 g/dL (35 g/dL)

2.8-3.5g/DI (28-35g/L)

<2.8g/dL (<28 g/L)

International Normalized Ratio <1.70 1.71-2.20 >2.20

(prothrombin time) (INR)

Acid None Under control with mild or medical treatment Severe or resistant to treatment
Hepatic Encephalopathy None Grade 1-2 or controlled by treatment Grade 3-4 or refractory with treatment

*Child A class: 5-6 points, Child B class: 7-9 points, Child C class: 10-15 points.
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Figure 1: Comparison of age and gender data.

When patients are evaluated in terms of hemogram and
biochemical markers, ALT (IU/L), AST (IU/L), BUN (mg/dL), Cre-
atinine (mg/dl), WBC, MPV values are high in decompensated
cirrhosis, while albumin (g/dL) HGB, PCT, PDW, PLT, Total Protein
(mg/dL) values were high in compensated patients. However,
the differences between the two groups were not statistically
significant. Only total bilirubin (p:0.008) and INR (p:0.015) rates
were significant (Table 2).

A significant difference was found when the patients in both

groups were compared according to the degree of ascites and
varicose.

Table 3: Comparison of acid, varicose, and encephalopathy.

Table 2: Comparison of hemogram and biochemical.

Values Corerense.lted DecoTnpen?ated p values
Cirrhosis Cirrhosis

Albumin (g/dL) 3,21+0,70 2,98+0,71 0,098
ALT (1U/L) 95,6+313,7 2234662,7 0,367
AST (IU/L) 321,1+1593 442+1430,5 0,105
BUN (mg/dL) 28,7+22,4 45,8+44,8 0,210
Creatinine (mg/dl) 1,49+1,49 2,13+4,47 0,966
HGB 11,8+2,92 10,9 +2,67 0,078
WBC 7,2245,02 7,4245,97 0,821
INR 1,3+0,63 2,01+1,74 0,015*
MPV 9,40+1,75 9,9943,51 0,770
PCT 0,38+1,75 0,30+1,80 0,154
PDW 15,842,53 15,5+3,00 0,722
PLT 125,07+77,8 120,0£111,5 0,361
Total bilirubin (mg/dL) 3,16+4,96 5,8347,52 0,008*
Total Protein (mg/dL) 6,5+1,11 6,4+1,15 0,617

*Statistical significance was accepted when P- the value is <0.05.

B Compensated Cirrhosis  ® Decompensated Cirrhosis

Figure 2: Comparison of hepatocellular cancer development.

When the patients in both groups were evaluated in terms
of HCC development, no statistically significant difference was
found (p>0.05) (Figure 2).

Discussion

Cirrhosis represents the end stage of chronic liver disease,
often resulting from persistent HBV infection. The transition
from compensated to decompensated cirrhosis marks a signifi-

Group Grade 0 Grade 1 Grade 2 Grade 3 p-value
Compensated cirrhosis 39 1 2 3
Acid Decompensated cirrhosis 9 16 27 35 0,000
Compensated cirrhosis 33 3 5 3
Varicose Decompensated cirrhosis 12 10 34 30 <0.05
Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 p-value
Compensated cirrhosis 44 0 0 0 0
Encephalopathy Decompensated cirrhosis 67 11 5 3 1 0,001
cant decline in liver function and an increase in morbidity and
70 65 mortality. Identifying reliable predictors for this transition is
60 crucial for timely intervention and improved patient outcomes.
50 Our study aimed to evaluate the utility of platelet count and its
40 35 derivatives (MPV, PDW, and PCT) as potential markers for pre-
20 dicting decompensation in patients with HBV-related cirrhosis.
24
20 Our findings indicated no significant differences in platelet
10 9 count, MPV, PDW, and PCT between patients with compensated
. - and decompensated cirrhosis. These results suggest that plate-
HCC + HCC- let indices may not be reliable predictors of cirrhosis progres-

sion in HBV-infected individuals. However, our study identified
elevated total bilirubin and INR levels as significant markers as-
sociated with decompensated cirrhosis, aligning with the exist-
ing literature on liver dysfunction.

Thrombocytopenia is common in patients with chronic liver
diseases, including cirrhosis [17]. In the study of [18], three
groups of patients, 40 with cirrhosis, 43 with cirrhosis and sep-
sis, and 61 healthy, were compared by comparing their PLT,
MPV, PDW, and PCT values. PCT was significantly lower in the
cirrhosis group than in the control group (0.09 vs. 0.22%, p-val-
ue<0.05). Moreover, in this study, MPV and PDW were found
to be significantly higher than the control population (17.83 vs.
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16.56 fl, p-value<0.05) [18]. In our study, the compensated and
decompensated groups exhibited thrombocytopenia, with me-
dian platelet counts falling below the normal reference range.
However, our study found no significant associations between
these parameters and decompensation in HBV-related cirrhosis
patients.

Previous studies have yielded mixed results regarding the
predictive value of platelet indices in liver disease. For instance,
[19] reported that platelet count, when used in conjunction
with spleen diameter, could predict the severity of liver fibrosis
in patients with chronic hepatitis C. Conversely, other studies,
such as those by [20], have found no significant association be-
tween platelet indices and liver disease severity in HBV-infected
patients. These discrepancies highlight the variability in the util-
ity of platelet indices across different etiologies of liver disease.

In contrast to our findings, some studies have reported that
MPV and PDW can be useful in assessing the severity of liver fi-
brosis and cirrhosis [21] suggested that higher MPV levels were
associated with more advanced fibrosis stages in chronic hepa-
titis B patients. However, these studies often involve different
patient populations and methodologies, which may account for
the variations in results.

In the study of [22] between 2006 and 2012, 203 patients
with thrombocytopenia were examined by bone marrow bi-
opsy. Of the patients, 179 (88%) had no known liver disease,
and 12% had known liver disease. It was determined that 47
patients (25%) with thrombocytopenia who did not have liver
disease before had cirrhosis [22].

The complex interplay between the liver, spleen, and bone
marrow in cirrhosis may further complicate the relationship
between platelet indices and disease severity. Hypersplenism,
a common feature in cirrhosis, leads to platelet sequestration
and destruction, while thrombopoietin production is impaired
due to reduced liver function. These factors collectively contrib-
ute to thrombocytopenia, but their impact on MPV, PDW, and
PCT remains unclear.

Our study’s identification of elevated total bilirubin and INR
levels as markers of decompensation is consistent with previ-
ous research. For example, a study by Schuppan and Afdhal [23]
found that elevated bilirubin and prolonged INR were signifi-
cant predictors of liver disease progression and poor progno-
sis. These markers reflect the extent of hepatic dysfunction and
impaired synthetic capacity, which are hallmarks of advanced
liver disease.

The absence of significant findings related to platelet indices
in our study could be attributed to several factors. The hetero-
geneity of the patient population, including the presence of co-
existing conditions that may affect platelet parameters, could
obscure potential associations. Additionally, the retrospective
design of the study may limit the ability to capture dynamic
changes in platelet indices over time. Future prospective stud-
ies with larger sample sizes and more homogeneous popula-
tions are necessary to validate these findings.

Our study has some limitations that should be acknowl-
edged. Firstly, it was a retrospective study, and the data were
collected from medical records, which may introduce inherent
biases. Secondly, the sample size was relatively small, limiting
the generalizability of the findings. Future prospective studies
with larger sample sizes are warranted to validate these results
further.

Conclusion

In conclusion, our study found no significant differences in
platelet count, MPV, PDW, and PCT between compensated and
decompensated HBV-related cirrhosis patients, suggesting that
these indices alone may not be reliable predictors of decom-
pensation. However, elevated total bilirubin and INR levels were
significantly associated with decompensated cirrhosis, reaffirm-
ing their role as markers of advanced liver disease. Future stud-
ies should aim to identify a combination of markers that can
accurately predict the transition to decompensated cirrhosis,
thereby improving patient management and outcomes.
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