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Abstract

Background: Primary Biliary Cholangitis (PBC) is a progressive autoimmune disease of unclear etiology that causes destruc-
tive inflammation in the intrahepatic bile ducts. Predicting liver fibrosis in these patients is important for the early identifi-
cation of those who may require transplantation. Our aim is to investigate the role of routinely measured complete blood
count parameters—specifically red cell distribution width (RDW) and mean platelet volume (MPV) in predicting liver fibrosis.
Materials and Methods: Data from 39 patients diagnosed with PBC, including demographic, hematological, biochemical,
and imaging parameters, were retrospectively analyzed. The presence of anti-mitochondrial antibodies was recorded for
diagnostic purposes. To assess the severity of fibrosis, Fibrosis 4 score (FIB-4) and Aspartate Aminotransferase to Platelet
Ratio Index (APRI) scores were calculated. Patients were divided into three groups based on FIB-4 (<1.45, 1.45-3.25, and
>3.25) and APRI (<0.5, 0.5-1.5, and >1.5) scores, and laboratory parameters were compared.

Results: Of the patients included in the study, 37 (94.9%) were female. The mean age was 51.6% 15.5 years. The average
FIB-4 score was 1.7 + 1.3 (range: 0.4-6.2), and the APRI score was 1.0 + 0.5 (range: 0.1-8.8). Six patients (15.3%) had a FIB-
4 score above 3.25 and 5 patients (12.8%) had an APRI score above 1.5. In the comparison based on FIB-4 score, significant
differences were found between the groups in age (p=0.041), aspartate transferase (AST) (p=0.005), alanine transferase
(ALT) (p=0.004), bilirubin level (p=0.002), and platelet count (p<0.001). However, no significant differences were found in
MPV (p=0.159) and RDW (p=0.357). In the comparison based on APRI score, significant differences were found between the
groups in AST (p<0.001), ALT (p<0.001), ALP (p=0.009), GGT (p=0.030), and total bilirubin (p<0.001). Similarly, no significant
differences were found between the groups in MPV (0.195) and RDW (p=0.369).

Conclusions: As a result of our study, we determined that MPV and RDW values are not useful parameters for predicting
fibrosis or progression to cirrhosis in patients with PBC.
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0z

Amag: Primer Biliyer kolanjit (PBK), intrahepatik safra yollarinda destriktif tipte bir inflamasyona neden olan, progresif ve
etiyolojisi tam olarak aydinlatilamamig bir otoimmn hastaliktir. Bu hastalarda karacigerde fibrozisi 6nceden tahmin etmek
transplantasyon ihtiyaci olan hastalari erken belirlemek adina 6nemlidir. Amacimiz tam kan parametrelerinde rutin olarak
bakilan Eritrosit dagilim indeksi (RDW) ve ortalama trombosit hacmi (MPV) degerlerinin fibrozisi tahmin etmedeki rolin
arastirmaktir.

Materyal ve Metod: PBK tanisi olan 39 hastanin demografik, hematolojik, biyokimyasal ve goriintiileme parametrelerini
iceren verileri retrospektif olarak analiz edilmistir. Anti-mitokondriyal antikorlarin varlig tanisal agidan kaydedilmistir. Fib-
rozis siddetini degerlendirmek igin Fibrozis 4 indeksi (FIB-4) ve AST Trombosit orani indeksi (APRI) skorlari kullanildi. Hastalar
FIB-4 (<1.45 olanlar, 1.45-3.25 arasi olanlar ve >3.25 olanlar) ve APRI (<0.5 olanlar, 0.5-1.5 arasinda olanlar ve >1.5 olalar)
skorlarina gore 3 gruba ayrilarak laboratuvar parametreleri agisindan karsilastirmalar yapildi.

Bulgular: Calismaya alinan hastalarin 37’si (%94.9) kadindi. Hastalarin yas ortalamasi 51.6+ 15.5 idi. Hastalarin ortalama FIB-
4 skoru 1.7 + 1.3 (0.4-6.2 arasi), APRI skoru ise 1.0 + 0.5 (0.1-8.8 arasi) idi. Hastalarin 6’sinin (%15.3) FIB-4 skoru 3.25’in
Uzerinde, 5’inin de (%12.8) APRI skoru 1.5’in Uzerinde idi.FIB-4 skoruna gore yapilan karsilastirmada yas (p=0.041), Aspartat
Transferaz (AST) (p=0.005), Alanin Transferaz (ALT) (p=0.004), Bilirubin seviyesi (p=0.002) ve Trombosit sayisi (p<0.001) grup-
lar arasinda anlamli farklilik gosteriyordu. Ancak, MPV (p=0.159) ve RDW (p=0.357) agisindan anlamli bir farklilik saptanmadi.
APRI skoruna gore yapilan karsilastirmada ise; gruplar arasinda AST (p<0.001), ALT (p<0.001), ALP (p=0.009), GGT (p=0.030)
ve total bilirubin (p<0.001) agisindan anlaml farklilik saptandi. Benzer sekilde, MPV (0.195) ve RDW (p=0.369) agisindan
gruplar arasinda anlamli farklilik saptanmadi.

Sonug: Arastirmamiz sonucunda PBK hastalarinda MPV ve RDW degerinin fibrozisi ve siroza gidisi 6ngérmede faydali para-
metreler olmadigini belirledik.
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Introduction

Primary Biliary Cirrhosis (PBC) is a chronic and progressive
autoimmune disease that primarily affects the liver. It invol-
ves the gradual and targeted destruction of small to me-
dium-sized bile ducts. In PBC, the immune system mista-
kenly attacks the cells lining these bile ducts, leading to inf-
lammation and scarring (fibrosis) over time. This results in a
significant impairment of bile flow, eventually causing bile
to accumulate in the liver, which can lead to further liver da-
mage, cirrhosis, and complications such as liver failure. Pati-
ents may experience various symptoms, including fatigue,
itching (pruritus), and jaundice, as the disease progresses.
The exact cause of this autoimmune response remains unc-
lear, but it may involve a combination of genetic, environ-
mental, and hormonal factors (1). PBCis a chronic liver dise-
ase characterized by the destruction of small and medium-
sized bile ducts. The diagnosis can typically be made when
at least two of the following three criteria are present: (1)
Elevated Alkaline Phosphatase (ALP) Levels: Increased ALP
indicates cholestasis and liver dysfunction, (2) Anti-Mitoc-
hondrial Antibodies (AMA): The presence of these antibo-
dies is a key marker of PBC, signifying an autoimmune pro-
cess, and (3) Liver Biopsy Findings: While generally not ne-
eded for diagnosis, a biopsy may show destructive changes
in bile ducts when conducted. In most cases, PBC can be di-
agnosed without a biopsy if the first two criteria—elevated
ALP and positive AMA—are fulfilled, allowing for prompt
management of the disease (2).

Mean Platelet Volume (MPV) is an important hematological
parameter that reflects the average size of platelets in the
blood and can provide valuable insights into various health
conditions. Research indicates that MPV levels can fluctuate
in response to different disease states and levels of disease
activity, making it a potentially useful biomarker in clinical
settings (3). One of the significant conditions associated with
changes in MPV is non-alcoholic fatty liver disease (NAFLD).
Numerous studies have demonstrated that patients with
NAFLD often exhibit elevated MPV values (4). This increase
may be linked to the inflammatory processes and metabolic
disturbances that characterize the disease. As the liver
struggles to process fats effectively, the resulting strain can
influence platelet production and maturation, thereby af-
fecting MPV levels. Understanding this relationship can aid
not only in the diagnosis of NAFLD but also in monitoring di-
sease progression and response to therapy (5). Red Cell Dist-
ribution Width (RDW) has similarly gained attention as a po-
tential marker associated with poor prognostic outcomes in
various liver diseases. Deviations in red blood cell size varia-
bility may reflect physiological changes tied to liver dysfunc-
tion (6). However, current studies on this topic involve rela-
tively small patient cohorts. Thus, larger, more comprehen-
sive research is needed to fully understand the implications
of RDW in liver health and to establish definitive prognostic
criteria (7).

Primary Biliary Cirrhosis and Non-invasive Scores

In the case of Primary Biliary Cholangitis, performing a bi-
opsy is not a standard practice. Instead, healthcare professi-
onals often rely on various non-invasive methods to assess
the degree of fibrosis present in the liver (8). Key among
these methods are laboratory tests that measure liver enzy-
mes, specifically aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP), and
gamma-glutamyl transferase (GGT). Additionally, scores
such as the AST to Platelet Ratio Index (APRI) and the Fibro-
sis-4 (FIB-4) score play a crucial role in evaluating liver he-
alth. These tools provide valuable insights into the extent of
liver damage without the need for more invasive procedures
(9).

The primary aim of this study was to thoroughly investigate
the relationship between MPVand RDW values and their po-
tential impact on FIB-4 and APRI scores in patients diagno-
sed with primary biliary cirrhosis. This research was conduc-
ted at our medical center, where we closely monitored
these patients to gain deeper insights into how variations in
MPV and RDW might correlate with liver fibrosis progres-
sion. Understanding these associations could provide valu-
able information for better management and treatment
strategies for those afflicted by this chronic liver disease.

Materials and Methods

This study included 39 patients diagnosed with PBC who
were under follow-up at the Internal Medicine and Gastro-
enterology Clinics of our hospital between 2018-2024. Pati-
ent data were retrospectively retrieved from our hospital’s
Nucleus system, ensuring comprehensive data collection.

Patient Data Collection

Demographic, laboratory, and clinical data were systemati-
cally recorded to evaluate potential associations with dise-
ase progression. The collected data included:

— Demographic Parameters: Age and gender.

— Laboratory Parameters:

— Hematological markers: WBC count, Neutrophil co-
unt, Hemoglobin level, Platelet count, Lymphocyte
count, RDW, and MPV.

— Liver function and fibrosis markers: Total Bilirubin,
AST, ALT, GGT, and Albumin.

— Coagulation marker: INR.

Additional Diagnostic Evaluations
— Autoimmune Marker: The presence of AMA, a key

serological marker for PBC, was recorded to make the
diagnosis of PBC.

PBC was diagnosed based on persistent cholestatic liver

enzyme elevation, positivity for AMA, and/or compatible li-

ver histology, according to current international guidelines

(European Association for the Study of the Liver [EASL],

2017) (20).
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Ethical Considerations

This study was conducted in full compliance with the prin-
ciples of the Declaration of Helsinki for ethical medical rese-
arch. This study received approval from the Clinical Research
Ethics Committee of Health Sciences University Gazi Yasargil
Training and Research Hospital (date: 25.11.2022; decision
number 244). Because the study was retrospective, partici-
pants were not asked to provide written informed consent
when enrolled.

1. FIB-4 Score Calculation

FIB-4 indexis a non-invasive scoring system used to estimate
liver fibrosis in patients with chronic liver disease, particu-
larly in hepatitis C and NAFLD. It is calculated using the fol-
lowing formula: FIB-4=Age (years) xAST (U/L)Platelet co-
unt (10%/L)x ALT (U/L)\text{FIB-4} = \frac{\text{Age (years)}
\times \text{AST (U/L)}}{\text{Platelet count (10°/L)} \times
\sqrt{\text{ALT(U/L)}}}FIB-4=Platelet count (10°/L)xALT
(U/L)Age (years)xAST (U/L) (10).

Reference Values for FIB-4 Interpretation:
— < 1.45: Low risk of advanced fibrosis
— 1.45 - 3.25: Indeterminate
— >3.25: High risk of advanced fibrosis

2. APRI Score Calculation

The APRI is another non-invasive score used to assess liver
fibrosis, especially in chronic hepatitis C. It is calculated as
follows:  APRI=(AST (U/L)Upper Limit of Normal AST (U/L))
x100+Platelet count (10%/L)\text{APRI} = \left( \frac{\text
{AST (U/L)}{\text{Upper Limit of Normal AST (U/L)}} \right)
\times 100 \div \text{Platelet count (10°/L)}APRI=(Upper Li-
mit of Normal AST (U/L)AST (U/L))x100+Platelet co-

unt (10%/L) (11).

Reference Values for APRI Interpretation:
— < 0.5: Low risk of significant fibrosis
— 0.5 - 1.5: Indeterminate
— >1.5: High likelihood of significant fibrosis
— >2.0: Suggestive of cirrhosis

Statistics

To control the normal distribution of patient data, the Kol-
mogorov-Smirnov, Shapiro-Wilk test, coefficient of varia-
tion, skewness, and kurtosis methods were used. While the
average and standard deviation values were indicated as
continuous variables, the categorical variables were indica-
ted as percentages. The ANOVA test for the parameters
whose variations are distributed homogeneously and Krus-
kal Wallis tests were applied for the parameters whose dist-
ribution is not normal and whose variances are not homo-
genous. A p-value of less than 0.05 was established as the
threshold for statistical significance. Statistical Package for
Social Sciences (SPSS) Ver.26.0 commercial software was
used for the described statistical analyses.

Primary Biliary Cirrhosis and Non-invasive Scores

Results

The study included 39 patients, with 94.9% being female,
and a mean age of 51.6 + 15.5 years. FIB-4 scores were less
than 1.45 in 53.8% of patients, 1.45-3.25 in 30.8%, and gre-
ater than 3.25 in 15.4%. APRI scores were less than 0.5 in
46.1%, 0.5-1.5in 41.1%, and greater than 1.5 in 12.8%. He-
matologic parameters included a mean WBC count of
7500 + 1800/uL, a platelet count of 255.8 + 80.8 x 103/uL
(range: 71-416), a hemoglobin level of 13.1 + 1.4 g/dL, RDW
of 14.0 + 1.6%, and MPV of 10.5 + 1.2 fL. The mean fibrosis
indices were FIB-4 at 1.7 + 1.3 (range: 0.4—6.2) and APRI at
1.0 £ 0.5 (range: 0.1-8.8). Other results are summarized in
Table 1.

Table 1. Descriptive analysis of patients demographic and la-
boratory data

Parameter (Mean+SD or Median)
Age (Years) 51.6+15.5

Gender (n/%)

Female 37 (%94.9)

Male 2 (%5.1)

FIB-4 stage (n/%)

<1.45 21 (%53.8)
1.45-3.25 12 (%30.8)

>3.25 6 (%15.4)

APRI stage

<0.5 18 (%46.1)

0.5-1.5 16 (%41.1)

>1.5 5 (%12.8)

WBC 7500+1800
Platelets 255.8+80.8 (71-416)
Hemoglobin 13.1+1.4

RDW 14.0+1.6

MPV 10.5+1.2

T.bilirubin 0.7£0.5

AST 68.9+100.1 (12-624)
ALT 77.1+124.3 (7-783)
ALP 207+182 (41-785)
GGT 187487 (13-1277)
Albumin 4.1+0.4

INR 1.0+0.08

FIB-4 1.7+1.3 (0.4-6.2)
APRI 1.0+0.5 (0.1-8.8)

WBC: White Blood Cell, RDW: Red Cell Distribution Width, MPV: Mean Platelet Vo-
lume, AST: Aspartate Transaminase, ALT: Alanine Transaminase, ALP: Alkaline Phosp-
hatase, GGT: Gamma-Glutamyl Transferase, INR: International Normalized Ratio, FIB-
4: Fibrosis-4 Index, APRI: Aspartate Aminotransferase to Platelet Ratio Index

Results Based on FIB-4 Score Categories

Patients were stratified into three groups based on FIB-4
scores: <1.45, 1.45-3.25, and >3.25. Age increased signifi-
cantly with FIB-4 score (p = 0.041). WBC counts showed a
significant decline with increasing APRI scores (8.43 + 1.53
vs. 7.12+1.45 vs. 5.20+1.29, p <0.001). Platelet counts
also decreased significantly across the groups (297 + 68 vs.
229 + 72 vs. 174 + 60 x103/uL, p = 0.001). RDW values were
14.01 + 1.85, 13.70+ 0.76, and 14.9 + 1.72, while MPV va-
lues were 10.1 +1.14, 11.0 + 1.1, and 10.9 + 1.79 across the
groups, with no significant differences (p=0.151 and
p = 0.099, respectively). And also, hemoglobin levels did not
differ significantly among the APRI groups (13.25 + 1.59 vs.
13.34 £+ 1.24 vs. 12.63 £ 1.59, p = 0.613).AST and ALT levels
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rose significantly with higher FIB-4 scores (p = 0.005 and p =
0.004, respectively). Total bilirubin also increased signifi-

Table 3. Relationship between liver disease stage and labo-
ratory parameters according to APRI score

cantly across groups (p = 0.002). Platelet count showed a sig- Parameter/APRI <0.5 0.5-1.5 >1.5 ]
nificant inverse relationship with FIB-4 (p< 0.001). Albumin score
. . . + + +
levels trended lower with increasing FIB-4 (p = 0.365). INR Age 5334141 43.7417.1 >1.8+17.8 0.800
d GGT sh q tatistically sienificant diff WBC 7.93+154  7.2442.11 5.09+0.57 0.088
an showed no statistically signiticant ditterences ac- Hemoglobin 13.3241.59  13.03+1.33  12.85+1.90 0.808
ross groups (p = 0.081 and p = 0.737, respectively). ALP le-  pjatelets 286469 220484 187467 0.021
vels were not significantly different across fibrosis stages (p RDW 14.241.79  13.6+1.33 14.8+2.61 0.369
= 0.223) (Table 2). MPV 10.2841.20 10.77+1.36  11.2+1.55 0.195
AST 26.0+7.5 66.4+28.6 227.84127.4  <0.001
. . . . ALT 30.0+16.7  71.1+33.8 261.6+198.4  <0.001
Table 2. Relationship between liver disease stage and labo- ALP 13151035 314842245 157241489  0.009
ratory parameters according to FIB-4 score GGT 97.14953  313.54232.3 136241188  0.030
Parame- <1.45 1.45-3.25 >3.25 p* Albumin 4.1+0.3 4.1+0.4 4.0+0.5 0.871
ter/FiB-4 T.Bilirubin 0.5+0.2 0.740.3 1.6+1.0 <0.001
score Platelet 284.6+71.1 255.54+85.6  182.7+91.2 0.095
Age 46.0+13.4 59.2+15.0 56.1+17.7 0.041 INR 1.040.1 1.040.1 1.040.1 0.772
* One-way ANOVA or Kruskal Wallis tests were applied.
WBC 8.43+1.53 7.1241.45 5.20+1.29 <0.001
Hemoglobin 13.25+1.59 13.34+1.24 12.63+1.59 0.613 RDW and MPV Across Fibrosis Stages
Platelets 297468 229472 174460 0.001 For FIB-4 stages, RDW values were 14.0 in the <1.45 group
+ +H + . . .
RDW 14.01x1.85 13.70+0.76  14.9+1.72 0.357 and 14.9 in the >3.25 group (p = 0.357), while MPV values
MPV 10.1+1.14 11.0+1.1 10.9+1.79 0.159 10.1 11.0. and 10.9 th " C
AST 36.6:21.6  69.1+405  181.6+125.9  0.005 were 10.1, 11.0, and 10.9 across the respective groups (p =
ALT 46.1432.0 75.0460.3 189.6+190.3  0.004 0.159). For APRI stages, RDW values were 13.6 in the inter-
ALP 180.0+172.7 287.0+210.6 156.0+134.3  0.223 mediate group and 14.8 in the >1.5 group (p = 0.369), and
GGT 196.8+293.4  209.4+190.4  116.0+1149  0.737 MPV values showed a gradual increase from 10.2 to 11.2 ac-
i +H +H + . .
Alb.u.mm. 4.140.3 41403 3.840.4 0.365 ross groups (p = 0.195) (Figure 1).
T.Bilirubin 0.5+0.2 0.8+0.3 1.4+1.0 0.002
Platelet 297.6167.6 250.2455.0  138.4468.1 <0.001
INR 1.0+0.1 1.0+0.1 1.1+0.1 0.081 FIB-4 stage APRI stage
WBC — White Blood Cell (count), RDW — Red Cell Distribution Width, MPV — Mean Pla-
telet Volume, AST —Aspartate Aminotransferase, ALT — Alanine Aminotransferase, ALP 160 160
—Alkaline Phosphatase, GGT — Gamma-Glutamyl Transferase, INR — International Nor- m m

malized Ratio * One-way ANOVA or Kruskal Wallis tests were applied.

Results Based on APRI Score Categories

Patients were categorized into three groups by APRI score:
<0.5, 0.5-1.5, and >1.5. White blood cell counts decreased
across the groups (7.93 + 1.54, 7.24 + 2.11, and 5.09 + 0.57;
p =0.088), while hemoglobin levels remained similar
(13.32+1.59, 13.03+1.33, and 12.85+1.90; p=0.808). <1 146-35 A | <0 0515
Platelet counts showed a significant decline (286 + 69, il L 1 u L 148 i
220 + 84, and 187 + 67; p=0.021). RDW and MPV values " " ! m e w i "

exhibited no significant differences between the groups
(p=0.369 and p =0.195, respectively). AST and ALT levels
showed a significant increase with higher APRI scores (p <
0.001). Total bilirubin levels also significantly increased ac-
ross APRI groups (p < 0.001). ALP and GGT levels were signi-
ficantly elevated in the intermediate group (0.5-1.5) com-
pared to the other two groups (p = 0.009 and p = 0.030, res-
pectively). Platelet count decreased with rising APRI scores,
though the trend did not reach statistical significance (p =
0.095). Albumin and INR levels remained stable across gro-
ups (p = 0.871 and p = 0.772, respectively). Age showed no
significant difference among the groups (p = 0.800) (Table
3).

Figure 1. Changes in RDW and MPV values in patients grouped ac-

cording to FIB-4 and APRI scores
(* One-way ANOVA test were applied.)

Discussion

In this study, we conducted a detailed laboratory analysis of
39 patients diagnosed with Primary Biliary Cholangitis, all of
whom were receiving ongoing care at our medical center.
The investigation focused on the complex relationship
between two hematological parameters: MPV and RDW. We
also examined the association of these variables with the
FIB-4 index, a widely utilized non-invasive marker for esti-
mating liver fibrosis severity. By evaluating these relations-
hips, we aimed to gain deeper insights into how fluctuations
in MPV and RDW may reflect the progression of liver fibrosis
in individuals with this chronic condition. The findings of this
research may contribute to the advancement of diagnostic
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approaches and the enhancement of clinical management
strategies in patients with Primary Biliary Cholangitis.

PBC is a chronic autoimmune liver disease characterized by
progressive destruction of the bile ducts within the liver, le-
ading to a buildup of bile and subsequent liver damage. One
of the primary indicators of this condition is the elevation of
ALP, a liver enzyme that plays a crucial role in breaking down
proteins and promoting bile flow. In patients with PBC, ALP
levels can rise significantly, often between 2 to 10 times the
normal range (12). In our study, we observed that the ALP
level in the affected individual was measured at 207 + 182
U/L, which is markedly elevated compared to the normal va-
lue of 87.5 IU/L. This substantial increase underscores the
severity of bile duct damage associated with PBC. Additio-
nally, liver function test (LFT) results indicated elevated le-
vels of other enzymes: AST registered at 68.9 + 100.1 U/L,
and ALT measured at 77.1 £ 124.3 U/L, both of which sug-
gest ongoing liver injury and inflammation. Furthermore,
the total bilirubin level was found to be 0.7 + 0.5 mg/dL, well
within the normal range, which may indicate that while the
liver is under stress from biliary obstruction or damage, it
has not yet reached a stage of significant bilirubin accumu-
lation. Together, these laboratory results provide vital in-
sight into the liver's altered functioning in the context of Pri-
mary Biliary Cholangitis.

This study stratified patients by FIB-4 score to evaluate liver
fibrosis non-invasively. The results align with established as-
sociations between FIB-4 components and fibrosis severity.
Age, an integral part of FIB-4, increased significantly with
score elevation (p = 0.041), reflecting its known link with fib-
rosis progression (13,14). AST and ALT levels also rose with
increasing scores (p = 0.005 and p = 0.004), consistent with
hepatocellular injury (15). Total bilirubin was higher in ad-
vanced fibrosis (p = 0.002), indicating impaired liver function
(16). Platelet count showed a strong inverse correlation with
FIB-4 (p < 0.001), reflecting portal hypertension and splenic
sequestration in cirrhosis (17). In contrast, albumin, INR,
GGT, and ALP did not differ significantly, possibly due to
compensated liver function or non-cholestatic etiology (13).
Overall, these findings affirm the clinical utility of FIB-4 as a
practical tool for liver fibrosis assessment, especially when
interpreted alongside other markers of liver function and
damage.

This study categorized patients by APRI score (<0.5, 0.5-1.5,
>1.5) to assess liver fibrosis non-invasively. The results sup-
port known associations between APRI and liver disease se-
verity. AST and ALT levels increased significantly with APRI,
reflecting progressive hepatocellular damage (15). Total bi-
lirubin also rose with higher scores (p < 0.001), indicating
worsening liver function (16). ALP and GGT were signifi-
cantly elevated in the intermediate group, potentially reflec-
ting transient cholestasis. Platelet count declined with hig-
her APRI, though not significantly (p = 0.095), aligning with
trends seen in portal hypertension (17). Albumin, INR, and
age showed no significant variation, possibly due to preser-

Primary Biliary Cirrhosis and Non-invasive Scores

ved liver function or sample heterogeneity (13). These fin-
dings affirm APRI’s utility as a simple, cost-effective fibrosis
marker, especially when combined with other biochemical
indicators for a more comprehensive evaluation.

MPV / RDW as standalone predictors show limited correla-
tion with FIB-4 or APRI scores in chronic hepatitis B (18). In
the same CHB population, MPV did not correlate signifi-
cantly with fibrosis stage (p > 0.05), indicating limited utility
on its own as a fibrosis marker. Therefore There are other
parameters developed to understand fibrosis in patients
with chronic liver disease such as (RDW to platelets ratio)
RPR (19). In our study, the analysis of RDW and MPV across
FIB-4 and APRI categories showed no statistically significant
differences, suggesting limited value of these markers alone
in staging liver fibrosis. RDW was slightly higher in advanced
fibrosis (FIB-4 >3.25: 14.9 vs. <1.45: 14.0; p = 0.357), and
MPV showed minimal variation across FIB-4 and APRI groups
(p > 0.05 for all). Similar nonsignificant trends were obser-
ved for RDW and MPV within APRI strata. These findings are
consistent with prior studies indicating that RDW and MPV,
while reflecting systemic inflammation, are not reliable
standalone markers of fibrosis. Composite indices like the
RDW-to-platelet ratio (RPR) may offer greater diagnostic ac-
curacy (21, 22).

One of the primary limitations of our study is its retrospec-
tive nature, which inherently introduces biases and restricts
the ability to establish causality. Additionally, the overall
sample size is quite limited, with only a few patients under-
going biopsy procedures. This small cohort significantly we-
akens the robustness of our biopsy-supported data, making
it challenging to draw definitive conclusions. Consequently,
the findings may not fully reflect the broader patient popu-
lation, limiting the generalizability of our results.

Conclusion

This study underscores the utility of FIB-4 and APRI in evalu-
ating liver fibrosis in PBC. AST, ALT, ALP, and platelet count
correlated with fibrosis severity, supporting their diagnostic
value. RDW and MPV showed no significant associations, li-
miting their independent usefulness. A combined biomarker
approach may provide a more accurate assessment of dise-
ase progression in primary biliary cholangitis.
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