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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Chronic hepatitis B virus (HBV) infection is 

highly prevalent in Sudan. Platelet indices serve as potential 
non-invasive markers for liver disease severity, yet limited data 
exist for Sudanese populations.

Objective: To evaluate platelet indices in Sudanese patients 
with chronic hepatitis B and assess relationships with disease 
phases, age, and gender.

Methods: This case-control study included 198 participants 
(127 chronic HBV patients, 71 healthy controls) from Khartoum 
State, Sudan. Platelet indices were measured using automated 
hematology analyzers. HBV DNA quantification was performed 
by real-time PCR. Patients were stratified by viral load into 
immune control (<2,000 IU/mL), immune clearance/escape 
(2,000-20,000 IU/mL), and immune tolerance (>20,000 IU/mL) 
phases.

Results: Chronic HBV patients showed significantly 
elevated platelet counts (290.13±99.74 vs 235.48±50.50 ×10³/
μL, p<0.001), mean platelet volume (9.25±1.30 vs 7.66±0.76 
fL, p<0.001), platelet distribution width (15.87±0.66 vs 
15.55±0.64%, p=0.001), and plateletcrit (0.27±0.097 vs 
0.18±0.033%, p<0.001) compared to controls. No significant 
differences existed across disease phases or between 
demographic groups.

Conclusions: Sudanese chronic HBV patients demonstrate 
paradoxically elevated platelet indices, challenging conventional 
associations with thrombocytopenia. These parameters showed 
limited correlation with disease phases, suggesting reduced 
utility as activity markers in this population.

Key words. Chronic hepatitis B, platelet indices, mean platelet 
volume, Sudan, viral load, disease phases.
Introduction.

Hepatitis represents a major global health challenge, 
characterized by liver tissue inflammation [1]. While multiple 
etiological factors can trigger hepatitis—including excessive 
alcohol consumption, autoimmune disorders, medications, and 
environmental toxins—viral infections remain the predominant 
cause worldwide [2]. Among viral hepatitides, types A, B, 
and C are most prevalent, with types D and E occurring less 
frequently [3].

Clinical classification of hepatitis depends on inflammation 
duration [4]. Acute hepatitis, defined as inflammation lasting less 
than six months, often resolves spontaneously but may progress 
to fulminant liver failure in severe cases [5]. Chronic hepatitis, 
persisting beyond six months, poses greater clinical concern due 
to potential progression to irreversible liver damage, including 
fibrosis, cirrhosis, and hepatocellular carcinoma [6].

Hepatitis B virus (HBV) infection represents a particularly 
significant public health concern affecting all age groups. While 
some patients experience brief, self-limiting acute infections 
requiring minimal intervention, others develop chronic disease 
with potentially life-threatening complications [7]. Chronic 
HBV infection can lead to progressive liver scarring, hepatic 
failure, and malignant transformation, substantially increasing 
morbidity and mortality rates [8].

The HBV burden is particularly pronounced in Sudan, where 
the virus represents the primary cause of chronic liver disease 
and hepatocellular carcinoma, and the second leading cause 
of acute liver failure [9]. Epidemiological data reveal striking 
regional variations in HBV prevalence across Sudan, with 
hepatitis B surface antigen (HBsAg) positivity ranging from 
6.8% in central regions to 26% in southern areas. Population 
exposure rates, indicated by serological markers, range from 
47% to 78%. These regional differences extend to transmission 
patterns, with southern Sudan showing predominantly early 
childhood transmission, while northern regions demonstrate 
increasing infection rates with advancing age [10].
Understanding Conventional Thrombocytopenia in Chronic 
Liver Disease.

In advanced chronic liver disease, thrombocytopenia typically 
develops through well-established mechanisms. Portal 
hypertension, resulting from increased hepatic resistance and 
portal blood flow, leads to splenomegaly and subsequent splenic 
sequestration of platelets. Approximately 90% of the platelet 
pool can become sequestered in an enlarged spleen, dramatically 
reducing circulating platelet counts. Additionally, chronic 
liver disease impairs hepatic synthesis of thrombopoietin, the 
primary regulator of megakaryopoiesis and platelet production. 
Reduced thrombopoietin levels result in decreased bone marrow 
platelet production, further contributing to thrombocytopenia. 
These mechanisms create the characteristic low platelet counts 
observed in patients with cirrhosis and portal hypertension.

Beyond direct viral effects, HBV infection significantly 
impacts hematological parameters, particularly platelet 
dynamics. Platelets are anucleate, discoid cellular fragments 
measuring approximately 3.0×0.5 micrometers in diameter, 
with mean platelet volume of 7-11 femtoliters. These cellular 
elements originate from cytoplasmic fragmentation of bone 
marrow megakaryocytes, with each megakaryocyte producing 
5,000-10,000 platelets during its lifespan [11]. Thrombopoietin, 
synthesized primarily in the liver and kidneys, regulates this 
process through negative feedback mechanisms responsive to 
circulating platelet levels [12].

Under physiological conditions, platelets circulate for 5-10 
days before removal by splenic macrophages and hepatic 
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Kupffer cells. Notably, approximately 40% of the total 
platelet pool remains sequestered within the spleen, available 
for rapid mobilization during hemostatic demands through 
sympathetically-mediated splenic contraction.

While traditionally recognized for hemostatic functions, 
platelets have emerged as crucial mediators in both acute and 
chronic inflammatory processes. In HBV infection, platelets 
play dual roles in disease pathogenesis. They facilitate 
hepatic accumulation of virus-specific CD8+ T lymphocytes 
and non-specific inflammatory cells, thereby contributing 
to both viral clearance and liver parenchymal damage. This 
immunomodulatory function of platelets in HBV-related 
liver disease underscores their significance beyond traditional 
hemostasis and highlights their potential as therapeutic targets 
in managing chronic viral hepatitis [13].
Materials and Methods.
Study Design and Setting:

A case-control study was conducted to investigate platelet 
indices in Sudanese patients with chronic hepatitis B virus 
(HBV) infection. The study was performed across multiple 
healthcare facilities in Khartoum State, Sudan, from November 
12, 2022, to February 15, 2023.
Participants.

Sample Size and Study Population:
The study population consisted of 198 participants recruited 

through convenience sampling. The case group comprised 127 
patients with confirmed chronic HBV infection, while the control 
group included 71 healthy individuals recruited from analogous 
geographic regions. Both male and female participants were 
enrolled to ensure representative sampling.
Selection Criteria.

Inclusion criteria for cases: Participants were eligible if 
they met the following criteria: (1) Sudanese nationality; (2) 
laboratory-confirmed chronic HBV infection evidenced by 
persistent hepatitis B surface antigen (HBsAg) positivity for ≥6 
months; and (3) age ≥18 years.

Exclusion criteria: Participants were excluded if they 
presented with: (1) non-Sudanese nationality; (2) active 
malignancy; (3) pregnancy; (4) autoimmune liver disease; (5) 
co-infection with hepatitis A, C, D, or E viruses; or (6) history 
of blood transfusion within the preceding 3 months.

Control group selection: Healthy controls were recruited 
from individuals attending routine health check-ups and were 
required to have negative HBsAg status and absence of liver-
related symptoms or disease.
Data Collection

Clinical and Demographic Assessment:
Standardized demographic and clinical data were collected 

through structured face-to-face interviews using a pre-validated 
questionnaire. Variables assessed included age, gender, current 
clinical manifestations, medical history, and medication 
use. Supplementary clinical information was extracted from 
electronic medical records following approval from attending 
physicians.

Laboratory Procedures.
Specimen Collection and Processing:

Venous blood samples (3 mL) were collected from each 
participant using standard phlebotomy techniques and 
immediately transferred into sterile ethylenediaminetetraacetic 
acid (EDTA) anticoagulant tubes. All samples were processed 
within 2 hours of collection to minimize pre-analytical variables 
and ensure measurement accuracy.
Hematological Analysis:

Complete blood count including platelet indices was 
performed using automated hematology analyzers (Sysmex 
KX-21N™ and Mindray BC-5800). The following platelet 
parameters were measured: platelet count (×10³/μL), mean 
platelet volume (MPV, fL), platelet distribution width (PDW, 
%), and plateletcrit (PCT, %). Quality control procedures were 
implemented daily according to manufacturer specifications.
HBV DNA Quantification:

Viral DNA extraction was performed from 400 μL EDTA-
anticoagulated plasma using the ExiPrep™ Dx viral DNA 
extraction kit on the ExiPrep 16 Dx automated extraction 
platform (Bioneer Corporation, Daejeon, Republic of Korea) 
following the manufacturer's protocol.

Quantitative real-time polymerase chain reaction (qRT-PCR) 
was conducted using the Exicycler 96 Real-Time Quantitative 
Thermal Block system (Bioneer Corporation, Daejeon, 
Republic of Korea). The thermal cycling protocol consisted of 
initial denaturation at 95°C for 5 minutes, followed by 45 cycles 
of denaturation at 95°C for 5 seconds and combined annealing/
extension at 55°C for 5 seconds.

HBV DNA concentrations were determined by interpolation 
of cycle threshold (Ct) values against standard curves generated 
using known concentrations of HBV DNA standards. Results 
were expressed as international units per milliliter (IU/mL) with 
a lower limit of detection of 20 IU/mL.
Study Classifications.
HBV Infection Phase Stratification:

Participants in the case group were classified into three 
distinct phases of chronic HBV infection based on viral load 
measurements:

1.	 Immune control phase: HBV DNA <2,000 IU/mL
2.	 Immune clearance/escape phase: HBV DNA 2,000-

20,000 IU/mL
3.	 Immune tolerance phase: HBV DNA >20,000 IU/

mL
This classification system was based on established clinical 

guidelines for chronic HBV management. It should be noted 
that comprehensive clinical guidelines typically incorporate 
alanine aminotransferase (ALT) levels alongside viral load 
to more accurately differentiate disease phases, particularly 
distinguishing the immune tolerance phase (high viral load 
with normal ALT) from the immune clearance phase (high viral 
load with elevated ALT). The absence of liver function tests 
in our study represents a limitation in the precision of phase 
classification.
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Age Stratification:
For age-related comparative analyses, all participants were 

categorized into four discrete groups using 20-year intervals to 
ensure adequate sample sizes for statistical comparisons.
Statistical Analysis:

All statistical analyses were performed using the Statistical 
Package for Social Sciences (SPSS) version 25.0 (IBM 
Corporation, Armonk, NY, USA). Data distribution normality 
was assessed using the Shapiro-Wilk test. Continuous variables 
were expressed as mean ± standard deviation (SD) for normally 
distributed data or median with interquartile range for non-
normally distributed data. Categorical variables were presented 
as frequencies and percentages.

Between-group comparisons of platelet indices were 
conducted using independent samples t-tests for normally 
distributed continuous variables or Mann-Whitney U tests for 
non-parametric data. One-way analysis of variance (ANOVA) 
followed by post-hoc Tukey's honestly significant difference 
(HSD) test was employed to evaluate differences among the 
three HBV infection phases and between age groups. Point-
biserial correlation analysis was utilized to assess associations 
between gender and platelet parameters.

Statistical significance was defined as a two-tailed p-value 
<0.05. All confidence intervals were calculated at the 95% level.
Ethical Considerations:

The study protocol received scientific ethical approval from 
the University of Khartoum. Written informed consent was 
obtained from all participants prior to enrollment after detailed 
explanation of study objectives, procedures, potential risks, 
and benefits. All study procedures were conducted in strict 
accordance with the principles outlined in the Declaration 
of Helsinki and local regulatory guidelines. Participant 
confidentiality and data privacy were maintained throughout the 
study period.
Results.
Demographic Characteristics:

A total of 198 participants were enrolled in this study, 
comprising 127 patients with chronic hepatitis B (case group) 
and 71 healthy controls. The gender distribution revealed male 
predominance in the case group (90 males, 70.9%; 37 females, 
29.1%) compared to a more balanced distribution in the control 
group (39 males, 54.9%; 32 females, 45.1%).

Age distribution analysis showed that the majority of patients in 
the case group were aged 21-40 years (66.9%), followed by 41-
60 years (21.1%), 1-20 years (11.0%), and 61-80 years (4.7%). 
The control group demonstrated a different age distribution 
pattern, with 47.9% aged 21-40 years, 25.4% aged 41-60 years, 
17.3% aged 1-20 years, and 5.6% aged 61-80 years.
Comparison of Platelet Indices Between Case and Control 
Groups:

Independent samples t-tests were performed to evaluate 
differences in platelet indices between chronic hepatitis B 
patients and healthy controls. All platelet parameters showed 
statistically significant elevations in the case group compared to 
controls (Table 1).

Platelet count was significantly higher in chronic hepatitis 
B patients (290.13±99.74 ×10³/μL) compared to controls 
(235.48±50.50 ×10³/μL; t(196)=5.112, p<0.001). Similarly, 
mean platelet volume (MPV) was elevated in the case group 
(9.25±1.30 fL) versus controls (7.66±0.76 fL; t(196)=10.830, 
p<0.001).

Platelet distribution width (PDW) demonstrated a significant 
increase in patients (15.87±0.66%) compared to controls 
(15.55±0.64%; t(196)=3.246, p=0.001). Plateletcrit (PCT) was 
also significantly higher in the case group (0.27±0.097%) than 
in controls (0.18±0.033%; t(196)=9.599, p<0.001).
Platelet Indices Across Different Disease Phases:

Patients were stratified into three phases based on HBV 
DNA levels: immune control phase (n=93, 73.2%), immune 
clearance/escape phase (n=21, 16.5%), and immune tolerance 
phase (n=13, 10.2%).

One-way ANOVA analysis revealed no statistically 
significant differences in platelet indices across the three 
disease phases. Platelet count (F(2,124)=1.344, p=0.265), MPV 
(F(2,124)=0.572, p=0.566), PDW (F(2,124)=0.745, p=0.477), 
and PCT (F(2,124)=1.570, p=0.212) all showed comparable 
values across disease phases (Table 2).
Gender-Related Differences in Platelet Indices:

Point-biserial correlation analysis was conducted to assess 
the relationship between gender and platelet indices in chronic 
hepatitis B patients. No significant associations were observed 
between gender and any platelet parameter: platelet count 
(r=0.125, p=0.162), MPV (r=0.033, p=0.709), PDW (r=-0.108, 
p=0.227), and PCT (r=0.143, p=0.109) (Table 3).
Age-Related Variations in Platelet Indices:

One-way ANOVA was performed to evaluate age-related 
differences in platelet indices across four age groups. No 
statistically significant differences were detected among 
age groups for any platelet parameter: platelet count 
(F(3,123)=0.550, p=0.649), MPV (F(3,123)=0.286, p=0.835), 
PDW (F(3,123)=0.581, p=0.628), and PCT (F(3,123)=0.953, 
p=0.417). Mean values and standard deviations for each age 
group are presented in Table 4.
Discussion.

This study evaluated platelet indices in Sudanese patients with 
chronic hepatitis B, revealing unexpected findings that challenge 
conventional understanding of HBV-related hematological 
changes. Contrary to established literature consistently 
reporting thrombocytopenia in chronic HBV patients, our 
cohort demonstrated significantly elevated platelet counts and 
indices compared to healthy controls.
Contradictory Findings and Mechanistic Explanations:

The paradoxical elevation in platelet parameters observed in 
our study contrasts sharply with previous reports linking chronic 
HBV infection to thrombocytopenia. This discrepancy requires 
careful mechanistic analysis and consideration of population-
specific factors.
Compensatory Thrombopoiesis Hypothesis:

The elevated platelet indices in our Sudanese HBV patients 
likely represent an early compensatory response to subclinical 
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Table 1. Comparison of platelet indices between chronic hepatitis B patients and healthy controls.
Platelet Parameter Control Group (n=71) Case Group (n=127) Mean Difference 95% CI p-value
Platelet count (×10³/μL) 235.48±50.50 290.13±99.74 54.65 33.57-75.73 <0.001*
MPV (fL) 7.66±0.76 9.25±1.30 1.59 1.30-1.88 <0.001*
PDW (%) 15.55±0.64 15.87±0.66 0.31 0.12-0.50 0.001*
PCT (%) 0.18±0.033 0.27±0.097 0.09 0.07-0.11 <0.001*
Data are presented as mean±SD. MPV, mean platelet volume; PDW, platelet distribution width; PCT, plateletcrit; CI, confidence interval. 
*Statistically significant (p<0.05).

Table 2. Platelet indices according to chronic hepatitis B disease phases.
Disease Phase n (%) Platelet count (×10³/μL) MPV (fL) PDW (%) PCT (%)
Immune control 93 (73.2) 290.78±99.23 9.20±1.29 15.85±0.68 0.27±0.09
Immune clearance/escape 21 (16.5) 266.38±94.56 9.25±1.13 15.83±0.59 0.25±0.10
Immune tolerance 13 (10.2) 323.77±108.89 9.62±1.64 16.08±0.56 0.31±0.11
p-value - 0.265 0.566 0.477 0.212
Data are presented as mean±SD or n (%). p-values from one-way ANOVA.

Table 3. Correlation between gender and platelet indices in chronic hepatitis B patients.
Platelet Parameter Correlation Coefficient (r) p-value
Platelet count 0.125 0.162
MPV 0.033 0.709
PDW -0.108 0.227
PCT 0.143 0.109
Point-biserial correlation analysis. No significant correlations observed (p>0.05).

Table 4. Age-related distribution of platelet indices in chronic hepatitis B patients.
Age Group (years) n Platelet count (×10³/μL) MPV (fL) PDW (%) PCT (%)
1-20 14 307.36±101.73 9.19±1.26 15.94±0.37 0.28±0.09
21-40 85 282.87±94.09 9.22±1.31 15.83±0.68 0.26±0.09
41-60 27 308.86±113.67 9.46±1.30 15.90±0.70 0.30±0.12
61-80 6 284.00±132.26 9.00±1.52 16.17±0.80 0.25±0.10
p-value - 0.649 0.835 0.628 0.417
Data are presented as mean±SD. p-values from one-way ANOVA.

platelet consumption and sequestration, occurring before the 
development of significant liver fibrosis and portal hypertension. 
Evaluating fibrosis is crucial to validate this hypothesis. The 
simultaneous elevation of all platelet parameters—count, MPV, 
PDW, and PCT—suggests an integrated response involving 
enhanced megakaryopoiesis, premature platelet release, and 
increased total platelet mass production.

The significantly elevated MPV (9.25±1.30 vs 7.66±0.76 
fL) provides strong evidence for this hypothesis, indicating 
the release of younger, larger platelets from bone marrow. 
This finding suggests active thrombopoietic stimulation rather 
than passive platelet accumulation. Similarly, the increased 
PDW (15.87±0.66 vs 15.55±0.64%) reflects a heterogeneous 
platelet population containing both mature and immature forms, 
consistent with enhanced bone marrow production.
Inflammatory Cytokine Pathways:

Chronic HBV infection triggers persistent hepatic 
inflammation, leading to sustained elevation of inflammatory 
cytokines, particularly interleukin-6 (IL-6) and tumor necrosis 
factor-alpha (TNF-α). IL-6 directly stimulates thrombopoietin 
gene expression in the liver, resulting in enhanced 
megakaryopoiesis independent of platelet count feedback 
mechanisms. This cytokine-mediated pathway could explain 
the sustained elevation in platelet production despite normal or 
elevated circulating platelet counts.

TNF-α contributes to this process by promoting premature 
platelet release from megakaryocytes and stimulating bone 
marrow platelet production. The inflammatory milieu associated 
with chronic HBV infection may create a state of compensatory 
hyperproduction that precedes the eventual development of 
consumptive thrombocytopenia seen in advanced liver disease.
Population-Specific Genetic Factors:

The unique findings in our Sudanese population may reflect 
genetic variations affecting thrombopoiesis regulation. Potential 
polymorphisms in genes controlling thrombopoietin production 
(THPO), thrombopoietin receptor sensitivity (MPL), or 
megakaryocyte differentiation (GATA1/FOG1) could result in 
enhanced platelet production responses to inflammatory stimuli.

Additionally, unique HLA haplotypes prevalent in the Sudanese 
population may influence HBV immune response patterns, 
cytokine production profiles, and subsequent thrombopoietic 
responses. Environmental factors, including nutritional status 
and endemic co-infections, may also modulate hematopoietic 
responses in ways not observed in other populations.
Disease Phase Considerations:

Despite our hypothesis that different disease phases would 
demonstrate varying platelet responses, we observed no 
significant differences across immune control, clearance/
escape, and tolerance phases. This unexpected finding may 
reflect several factors:
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1.	 The predominance of patients in the immune control 
phase (73.2%) may have limited statistical power to detect 
meaningful differences.

2.	 HBV DNA levels alone may inadequately reflect the 
degree of hepatic inflammation or immune activation.

3.	 The compensatory mechanisms may be similarly 
activated across all phases of chronic infection.

4.	 Cross-sectional sampling may not capture the dynamic 
nature of disease progression.
Clinical Implications:

These findings have several important clinical implications for 
managing Sudanese patients with chronic hepatitis B:
Early Disease Monitoring:

The elevated platelet indices may serve as early biomarkers of 
hepatic inflammation in HBV infection, potentially identifying 
patients at risk for disease progression before conventional liver 
function abnormalities develop. The elevated MPV particularly 
warrants attention as it may indicate ongoing inflammatory 
thrombopoiesis that could transition to consumptive 
thrombocytopenia with disease progression.
Risk Stratification:

Patients with extremely elevated platelet counts and MPV may 
represent a subgroup with robust compensatory mechanisms, 
potentially indicating better short-term prognosis but requiring 
closer monitoring for eventual decompensation. Conversely, 
patients with relatively lower (though still elevated) platelet 
parameters within the HBV group might be at higher risk for 
progression to thrombocytopenia.
Therapeutic Considerations:

The hypercoagulable state suggested by elevated platelet 
counts and activation markers may influence antiviral treatment 
decisions and monitoring strategies. Clinicians should be aware 
that conventional thrombocytopenia-based risk assessments 
may not apply to this population.
Treatment Response Monitoring:

Serial platelet index measurements could potentially serve 
as accessible markers for monitoring treatment response, with 
declining values potentially indicating disease progression 
or treatment failure, while stable elevations might suggest 
maintained compensatory capacity.
Study Limitations.

Several significant limitations must be acknowledged:
Sample Size and Power:

While our overall sample size was adequate, the distribution 
across disease phases was uneven, with relatively small numbers 
in the immune clearance/escape (n=21) and immune tolerance 
(n=13) phases. This limitation may have reduced our ability to 
detect meaningful differences between phases.
Laboratory Limitations:

The most significant limitation of this study is the absence of 
liver function tests (ALT, AST, albumin, bilirubin), inflammatory 
markers, and hepatic fibrosis assessment data. To substantiate 
our core hypothesis of "compensatory thrombopoiesis in early 
stages preceding cirrhosis," it would be essential to demonstrate 

that our patient cohort did not possess advanced liver fibrosis. 
The incorporation of non-invasive fibrosis markers that could 
be calculated from available blood data (such as FIB-4 index 
or APRI score) would substantially strengthen the manuscript's 
conclusions. Additionally, we did not measure thrombopoietin 
levels, which would have provided direct evidence for our 
mechanistic hypotheses.
Future Research Directions.

Based on our findings and limitations, several research 
directions should be prioritized:
Comprehensive Liver Assessment Studies:

Future investigations should incorporate comprehensive liver 
evaluation including:

·	 Non-invasive fibrosis assessment using transient 
elastography (FibroScan) or magnetic resonance elastography.

·	 Validated serological markers such as FIB-4 index, 
APRI score, and Enhanced Liver Fibrosis (ELF) panel.

·	 Complete liver function tests including albumin, 
bilirubin, and prothrombin time.

·	 Inflammatory markers (ALT, AST, GGT) to assess 
hepatic inflammation.
Longitudinal Cohort Studies:

Prospective studies following patients over time would provide 
crucial insights into:

·	 Natural history of platelet parameter changes with 
disease progression.

·	 Correlation between platelet trends and development 
of complications.

·	 Predictive value of early platelet elevations for long-
term outcomes.

·	 Response patterns to antiviral therapy.
Mechanistic Validation Studies:

Laboratory investigations should include:
·	 Cytokine profiling (IL-6, TNF-á, thrombopoietin 

levels).
·	 Platelet function assessment (aggregation, activation 

markers).
·	 Genetic analysis of relevant polymorphisms affecting 

thrombopoiesis.
·	 Bone marrow evaluation in selected patients.

Comparative Population Studies:
Studies comparing platelet responses across different 

populations would help determine whether our findings are 
specific to Sudanese patients or represent a broader pattern 
in African populations with different genetic backgrounds or 
environmental exposures.
Conclusion.

This study demonstrates that Sudanese patients with chronic 
hepatitis B exhibit significantly elevated platelet indices 
compared to healthy controls, challenging conventional 
associations between chronic HBV and thrombocytopenia. The 
simultaneous elevation of platelet count, MPV, PDW, and PCT 
suggests an integrated compensatory thrombopoietic response 
to chronic hepatic inflammation, likely occurring before the 
development of significant liver fibrosis.
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However, these platelet indices do not differ significantly 
across disease phases defined by viral load, suggesting limited 
utility as markers of disease activity in this population. The 
absence of age- and gender-related differences indicates that 
observed changes are primarily disease-related rather than 
influenced by demographic factors.

The paradoxical findings in our cohort may reflect population-
specific genetic factors, unique inflammatory responses, or 
early-stage compensatory mechanisms not previously described. 
These results highlight the importance of population-specific 
research in understanding disease manifestations and the 
potential limitations of extrapolating findings across different 
ethnic and geographic populations.

Future research incorporating comprehensive liver assessment, 
longitudinal follow-up, and mechanistic investigations will be 
essential to validate these findings and determine their clinical 
utility for disease monitoring and management in Sudanese 
patients with chronic hepatitis B.
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