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	Item No.
	Recommendation
	Page 
No.
	Relevant text from manuscript

	[bookmark: bold5][bookmark: italic6]Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	1
	[bookmark: _GoBack]Validity of a Seven-Gene Signature as a Non-Invasive Biomarker for Cirrhosis: A Cross-Sectional Study in Egyptian Patients with HBV Infection

	[bookmark: bold6][bookmark: italic7]
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
	2
	Background: Hepatitis B virus (HBV) infection poses a significant public health challenge, leading to liver cirrhosis and hepatocellular carcinoma (HCC). The clinical course of HBV infection is influenced by viral, environmental, and host genetic variants. Recently, a Cirrhosis Risk Score (CRS) based on seven genetic variants has been developed to identify individuals at risk of developing cirrhosis. This study aimed to assess the predictive value of seven gene signatures in Egyptian patients with HBV infection as molecular biomarkers for cirrhosis. Methods: In this cross-sectional study, 170 HBV-infected patients exhibiting various degrees of liver fibrosis were recruited. Genotyping for the seven gene SNPs was performed using allelic discrimination assays. Subsequently, the non-invasive scores APRI and FIB-4 were computed and compared with CRS values. Furthermore, an in silico analysis was performed to examine the alterations in gene expression associated with the progression of fibrosis. Results: The findings revealed a significantly higher prevalence of high CRS scores in late fibrosis (p = 0.006). The mean of CRS was higher in late than in early fibrosis (0.70 vs. 0.60; P = 0.003). However, APRI and FIB-4 scores did not differ significantly across the groups. The ROC analysis indicated that the CRS score can distinguish between patients with early and late fibrosis, with an AUC of 0.63 (p = 0.0034). The risk genotypes in DEGS1 (rs4290029), STXBP5L (rs17740066), and AQP2 (rs2878771) were associated with late fibrosis. According to the in silico analysis, there is a remarkable upregulation of DEGS1 and a downregulation of STXBP5L in late fibrosis as compared to early fibrosis. While the AQP2 showed no significant variation between early and late fibrosis. Conclusion: The CRS score showed a modest predictive ability in HBV-infected Egyptian patients; it can be used in conjunction with imaging and clinical tools to improve risk stratification. Moreover, DEGS1, STXBP5L, and AQP2 genetic variants demonstrated a significant association with cirrhosis risk. However, only the DEGS1 and STXBP5L genes showed dysregulated expression levels, suggesting their potential relevance as diagnostic biomarkers in liver fibrosis.

	[bookmark: bold7][bookmark: italic8]Introduction
	

	[bookmark: bold8][bookmark: italic9][bookmark: bold9][bookmark: italic10]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	 3
	Genome-wide association studies (GWAS) have elucidated the impact of single-nucleotide polymorphisms (SNPs) in regulating immune responses and susceptibility to liver disease, including persistent HBV infection and the development of liver fibrosis (8-10)

	[bookmark: bold10][bookmark: italic11]Objectives
	3
	State specific objectives, including any prespecified hypotheses
	4
	The objective of the current study is to evaluate the correlation between cirrhosis-risk SNPs in HBV-infected patients and the probability of fibrosis progression. Additionally, the comparative accuracy of the three scoring systems—CRS, APRI, and FIB-4— has been assessed in predicting advanced fibrosis development. 

	[bookmark: bold11][bookmark: italic12]Methods                                                                                                                                                                             
	. 

	[bookmark: bold12][bookmark: italic13]Study design
	4
	Present key elements of study design early in the paper
	4
	The current research is a cross-sectional study conducted on  HBV-infected patients to assess the relationship between cirrhosis-related genetic variants and fibrosis progression

	[bookmark: bold13][bookmark: italic14]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	4
	Patients were recruited from El Kasr El Aini Hospital, Cairo University, Egypt, between January 2023 and March 2024.

	Participants
	6
	(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants
	




4

	




The main inclusion criteria comprised patients aged 18 - 65, exhibiting serological evidence of chronic hepatitis B, defined as sustained anti-HBsAg positivity > 6 months, and HBV DNA positivity in serum. The study's exclusion criteria encompassed coinfection with other chronic liver diseases such as hepatitis C virus (HCV) infection, human immunodeficiency virus (HIV), type II diabetes, and severe obesity/metabolic syndrome.

	[bookmark: bold14][bookmark: italic15]
	
	(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
	N/A

	Not applicable

	[bookmark: bold16][bookmark: italic17]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	5,6
	Outcome 1: Hepatic function assessment and diagnosis of HBV infection, all the biochemical tests have been performed followed the manufacturer’s instructions. All the virological markers have been carried out by ELISA. The HBV RNA has been detected by Artus® HBV RG PCR Quantification Kit. Liver fibrosis assessment has been assessed via fiboscan. 
Outcome 2: Association of non-invasive serum markers for fibrosis progression, all the computed scores such as (APRI, FIB-4) has been calculated by applying their relevant equations.
Outcome 3: the extracted DNA by QIAamp DNA Blood Mini extraction kit (Qiagen) has been genotyped for seven SNPs by using TaqMan MGB™ probe for allelic discrimination (Applied Biosystems).

	[bookmark: bold17][bookmark: italic18][bookmark: bold18][bookmark: italic19]Data sources/ measurement
	[bookmark: bold19]8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	5-8
	All data were obtained from blood samples and clinical assessments of participants at a single time point. Hepatic function and HBV infection status were determined using standard laboratory methods: biochemical parameters were measured with an automated analyzer (Model 7180; Hitachi, Tokyo, Japan), virological markers were assessed by ELISA, and HBV RNA was detected by real-time PCR. Liver fibrosis was evaluated non-invasively using transient elastography (FibroScan).
Non-invasive serum fibrosis markers, including APRI and FIB-4, were calculated from the measured biochemical parameters using established formulas.
The seven SNPs were genotyped using allelic discrimination on a real-time PCR platform (Applied Biosystems).
All assessments were performed using standardized procedures and the same instruments for all participants, ensuring comparability across the study population.

	[bookmark: bold20][bookmark: italic20]Bias
	9
	Describe any efforts to address potential sources of bias
	4,5
	To minimize selection bias, all participants were recruited based on predefined inclusion and exclusion criteria. Laboratory personnel were blinded to participants’ clinical status. All laboratory measurements were conducted using standardized protocols and validated instruments

	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at
	 9
	Sample size estimated using Cochran’s formula


[bookmark: bold22][bookmark: italic22]Continued on next page 

	[bookmark: bold23][bookmark: italic23]Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which     groupings were chosen and why
	5,6
	Patients were categorized into early and late fibrosis based on standard cut-offs (e.g., F0–F1 vs. F2–F4).	Non-invasive serum scores (APRI, FIB-4) were categorized according to validated thresholds used in previous studies to distinguish low, intermediate, and high risk of fibrosis progression. Genetic variants (SNPs) were treated as categorical variables according to genotype (homozygous reference, heterozygous, homozygous variant) for association analyses. The CRS value was categorized based on prior literature and their biological relevance to HBV infection and fibrosis progression.

	[bookmark: italic24][bookmark: italic25]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
	8
	t-test, chi-square, Mann-Whitney, ROC analysis

	[bookmark: bold24][bookmark: italic26]
	
	(b) Describe any methods used to examine subgroups and interactions
	8
	Subgroup analyses were conducted to examine whether the validity of CRS scores differed according to fibrosis stage (early vs. late fibrosis) and other clinically relevant variables, such as gender and parenchymal variations. Differences between subgroups were assessed using t-tests or Mann–Whitney tests for continuous variables and chi-square tests for categorical variables. Interaction effects between CRS scores and key variables on fibrosis severity were explored descriptively. The diagnostic performance of CRS scores across subgroups was further evaluated using ROC curve analysis

	[bookmark: bold25][bookmark: italic27]
	
	(c) Explain how missing data were addressed
	8
	No missing data for this study 

	[bookmark: bold26][bookmark: italic28]
	
	(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy
	

N/A

	

Not applicable

	[bookmark: bold27][bookmark: italic29]
	
	(e) Describe any sensitivity analyses
	N/A

	Not Performed

	Results

	[bookmark: bold29][bookmark: italic31]Participants
	[bookmark: bold30]13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	9,13
	170 patients included; early (n=85), late (n=85).
The study population was grouped based on ultrasonography results into normal and bright liver (n = 125) and coarse liver (n = 33).

	[bookmark: bold31][bookmark: italic32]
	
	(b) Give reasons for non-participation at each stage
	9
	All eligible participants were enrolled and completed the study

	[bookmark: bold32][bookmark: italic33]
	
	[bookmark: OLE_LINK4](c) Consider use of a flow diagram
	
	OPTIONAL

	[bookmark: bold33][bookmark: italic34][bookmark: bold34][bookmark: italic35]Descriptive data
	[bookmark: bold35]14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	10
	Table 2 contains Demographics and laboratory parameters

	[bookmark: bold36][bookmark: italic36]
	
	(b) Indicate number of participants with missing data for each variable of interest
	
	No missing data reported

	[bookmark: bold37][bookmark: italic37]
	
	(c) Cohort study—Summarise follow-up time (eg, average and total amount)
	N/A
	Not applicable

	[bookmark: bold38][bookmark: italic38]Outcome data
	[bookmark: bold39]15*
	Cohort study—Report numbers of outcome events or summary measures over time
	
	

	
	
	Case-control study—Report numbers in each exposure category, or summary measures of exposure
	
	

	
	
	Cross-sectional study—Report numbers of outcome events or summary measures                        9-18
	
	Population: 170 HBV patients (85 early, 85 late fibrosis)
Quantitative outcomes: CRS, FIB-4, APRI scores (means reported)
Categorical outcomes: CRS risk categories, liver ultrasound groups, SNP genotypes
 Significant differences: AST, DEGS1/STXBP5L expression, male sex in late fibrosis, high FIB-4 in coarse liver

	[bookmark: italic40][bookmark: bold41]Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
	9-18
	All estimates are presented as unadjusted values, including mean CRS, FIB-4, and APRI scores across early and late fibrosis groups, and genotype frequencies. No multivariable adjustment for potential confounders was performed due to the exploratory nature of the study. All results are reported with their corresponding P-values; 95% confidence intervals were not calculated.

	[bookmark: italic41][bookmark: bold42]
	
	(b) Report category boundaries when continuous variables were categorized                               9-18
	
	Continuous variables were categorized as follows: CRS scores into low (<0.5), intermediate (0.5–0.7), and high (>0.7) risk groups; FibroScan fibrosis stages into early (F0–F1) and late (F2–F4); FIB-4 scores into low (<1.45) and high (≥1.45); liver ultrasound findings into normal/bright and coarse categories. These boundaries were chosen based on established clinical cut-offs from the literature and prior studies to facilitate interpretation of risk and fibrosis severity

	[bookmark: italic42][bookmark: bold43]
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	
	Not applicable


[bookmark: italic43][bookmark: bold44]Continued on next page 

	Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses           17
	
	
Insilco study was performed to correlate gene expression and fibrosis progression 

	[bookmark: italic44][bookmark: bold45]Discussion

	[bookmark: italic45][bookmark: bold46]Key results
	18
	Summarise key results with reference to study objectives
	23
	The study found that 60% of late-fibrotic patients had a high-risk CRS score, while only 8.2% were classified as low risk. Analysis of non-invasive scores revealed that FIB-4 was significantly associated with hepatic parenchymal changes, with low scores more common in normal/bright livers and high scores in coarse livers, whereas CRS and APRI showed no significant association. Genetically, three SNPs—DEGS1 rs4290029, STXBP5L rs17740066, and AQP2 rs2878771—were significantly associated with advanced fibrosis. Gene expression analysis demonstrated upregulation of DEGS1 and downregulation of STXBP5L in late-stage fibrosis.

	[bookmark: italic46][bookmark: bold47]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	22
	No bias occurrence 
Limitation section: single centre, moderate sample size, and absence of the HCC group

	[bookmark: italic47][bookmark: bold48]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	22
	CRS useful adjunct but not a standalone diagnostic tool

	[bookmark: italic48][bookmark: bold49]Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	
	Multicentric studies are recommended to achieve generalizability 

	[bookmark: italic49][bookmark: bold50]Other information
	

	[bookmark: italic50][bookmark: bold51]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	24
	No funding received



*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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