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Abstract 

Introduction: In countries like Pakistan, chronic hepatitis B infection is a major public health issue. Accurate assessment of 

liver fibrosis is crucial for proper medical care. Promising techniques include 2D-SWE and serum-based models like FIB-4. 

CHB infection contribute to liver fibrosis, cirrhosis, and liver cancer. Accurate assessment of liver fibrosis is crucial for proper 

care, using non-invasive techniques like 2D-SWE and serum-based fibrosis models like FIB-4.  

Objective: To evaluate liver fibrosis among patients with CHB infection, we aim to compare the diagnostic performance of 

2D-SWE and FIB-4.  

Study Design: This research was a Quasi Experimental study. 

Patients and Methods: The study involved a sample of 100 individuals with chronic Hepatitis B infection, selected using a 

sequential non-probability sampling technique. Eligibility for the study requires patients to demonstrate laboratory indications 

of chronic hepatitis B infection and provide either hepatic biopsy or fibro-scan results. Exclusion criteria involved patients with 

congestive cardiac failure, hepatic focal lesions, portal vein thrombosis, history of hepatic interventional procedures, or fibrosis 

due to other causes. Written informed consent was obtained from participants. The process involved in data collection included; 

performing 2D-SWE and calculating fibrosis-4 scores using age, platelet count, and serum liver enzyme levels. This information 

was then documented on a specific proforma.  

Results: The research comprised of a sample of 100 patients diagnosed with chronic hepatitis B, yielding diverse findings. The 

analysis of gender distribution indicated the presence of 67 male and 33 female participants. Descriptive statistics were provided 

for several variables, encompassing age (with a mean of 37.46, ranging from 30 to 49 years), alanine aminotransferase (ALT) 

level (with a mean of 76.10, ranging from 25 to 312 IU/L), and aspartate aminotransferase (AST) level (with a mean of 136.98, 

ranging from 55 to 456 IU/L), platelet count (ranging from 70 to 200 with a mean of 114.43), Fibrosis 4 Index score (ranging 

from 0.93 to 7.83 with a mean of 2.28), and duration of disease (ranging from 1 to 10 years with a mean of 3.93). The 

crosstabulation table showed the distribution of Ishak levels based on elastography results. The statistical analysis revealed 

significant differences in Fibrosis-4 Index across different elastography groups. Post hoc analyses further supported these 

findings, indicating significant mean differences between specific elastography groups. These results emphasize the importance 

of elastography in assessing liver fibrosis in chronic hepatitis B patients.  

Conclusion: Evaluating liver fibrosis in chronic hepatitis B patients can be done effectively using non-invasive methods like 

2D-SWE and FIB-4. However, Standardized protocols and guidelines are needed to integrate non-invasive techniques like 2D-

SWE and FIB-4 into clinical care for chronic hepatitis B patients. 
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1. Introduction 

Hepatitis B virus (HBV) infection is a significant 

public health issue, especially in developing countries 

like Pakistan, where about 15% of infected individuals 

develop chronic hepatitis B (CHB), leading to serious 

liver complications1. Accurate assessment of liver 

fibrosis is essential for managing CHB. While liver 

biopsy is the gold standard, its invasiveness limits its 

use 2D shear wave elastography (2D-SWE) has 

emerged as a valuable non-invasive alternative, with a 

sensitivity of 88% and specificity of 83%.2  

It is recommended for liver stiffness measurements 

but requires skilled radiologists3. Additionally, serum 

fibrosis models like the FIB-4 index, which has high 

specificity (96%) but lower sensitivity (42%), offer 

further non-invasive assessment options4. A 

comparative study of the FIB-4 indexes and 2D-SWE 

is needed to evaluate their diagnostic performance in 

assessing liver fibrosis in CHB patients, aiding 

healthcare providers in optimizing patient 

management. 

2. Materials & Methods 

It was a Qausi Experimental study conduded in 

Department of Radiology Benazir Bhutto Hospital, 

Rawalpindi. The study was conducted from 2nd May 

2021 to 2nd October 2021.  A total of 100 patients have 

been calculated using the WHO sample size calculator. 
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Keeping the confidence interval 95% and margin of 

error 10%. Non-probability consecutive sampling.   

Inclusion Criteria: All patients, males and females with 

chronic hepatitis B infection with proven laboratory 

evidence on PCR.  

All patients with the results of fibrosis index or positive 

report of hepatic enzymes and raised platelet count. 

Available hepatic biopsy is appreciated but fibro-scan 

available results will also be considered.  

 

Exclusion Criteria: Patients with congestive heart 

failure. Patients with a hepatic focal lesion (benign or 

malignant). Patients with portal vein thrombosis. 

Patients have a history of hepatic interventional 

procedure (ERCP, PTC radiofrequency ablation, or 

chemoembolization). Patients have fibrosis due to 

reasons other than CHB infection (primary biliary 

cirrhosis, primary sclerosing cholangitis, or autoimmune 

hepatitis).  

The data collection procedure was presented in front of 

the ethical review board of the Rawalpindi Medical 

University, and it was started after approval from ERB. 

All patients meeting inclusion criteria were inducted into 

this study. A total of 100 patients were selected as per 

sample size.   

Written informed consent was taken for participation in 

the study. A consecutive sampling technique was 

employed to select patients for the study. This sampling 

technique was used to minimize selection bias. All 

patients underwent 2D-SWE and fibrosis-4 score the 

patients was calculated using their age, platelet count, 

and serum liver enzymes levels. All the information was 

recorded under the supervision of a Consultant 

Radiologist on a proforma attached to this synopsis.  

SPSS version 25 is used to collect and analyze data. 

Gender, as a qualitative variable, was presented in terms 

of frequency and percentages. Mean ± Standard 

deviation was used to assess continuous variables, such 

as age, duration of symptoms, time since hepatitis B 

diagnosis, ALT levels, AST levels, and platelet count. 

To compare 2D elastography and Ishak fibrosis levels, 

the Chi-square test was utilized, while a one-way 

ANOVA was employed to compare the fibrosis-4 index 

with 2-D elastography results. A significance level of p 

≤ 0.05 was considered for statistical significance. 

3. Results 

There are 67 male and 33 female chronic hepatitis B 

patients in this study. The minimum value of age was 30 

years, and the maximum value of age was 49 years. The 

average age of the respondents was 37.46±5.283 years. 

The minimum value of ALT was 25 and the maximum 

value of ALT was 312. Minimum & maximum AST: 

The minimum value of AST was 55 and the maximum 

AST value was 456. The mean ALT of the patients was 

136.98±74.48IU/L. The minimum platelet count was 70 

and the maximum platelet count was 200. The mean 

platelet count of the patients was 114.43±27.92IU/L. 

The minimum Fibrosis 4 Index score was 0.93 and the 

maximum Fibrosis 4 Index score was 7.83.The mean 

Fibrosis 4 Index score of the patients was 2.28±1.73.The 

minimum duration of diseasee was 1 year, and the 

maximum duration of disease was 10 years. The mean 

duration of disease of the patients was 3.93±2.081. 

The p-value associated with the chi-square statistic is 

0.000, indicating that the association between 

"Elastography" and "Ishak level" is statistically 

significant at a significance level of .05. The analysis 

revealed a significant main effect of group on Fibrosis 4 

index (F (3, 96) = 82.477, p < .001). The between-groups 

analysis indicated a significant difference in mean 

Fibrosis-4 index among the groups (M = 70.897). 

Additionally, the within-groups analysis revealed a 

smaller mean square value (M = .860) compared to the 

between-groups mean square, suggesting less variation 

within the groups. These findings suggest that the group 

variable significantly influences the Fibrosis-4 index, 

indicating a clear distinction in Fibrosis severity across 

the different groups. While comparing F3-F4 to F0, F0-

F1, and F2-F3, all comparisons revealed significant 

mean differences. 

Table 3 revealed significant differences in mean fibrosis-

4 index among the Elastography groups. Comparing 

Elastography group F0 to F0-F1, there was a non-

significant mean difference of -0.38079 (SE = 0.25458, 

p = 0.444), with a confidence interval ranging from -

1.0464 to 0.2848. Comparisons between F0 and F2-F3, 

as well as F0 and F3-F4, yielded significant mean 

differences of -1.40490 (SE = 0.26379, p < 0.001) and -

4.67678 (SE = 0.32719, p < 0.001), respectively.  

The confidence intervals for these comparisons were -

2.0946 to -0.7152 and -5.5323 to -3.8213, respectively. 
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Similarly, when comparing F0-F1 to F0, F2-F3, and F3-

F4, significant mean differences were observed. The 

mean differences were 0.38079 (SE = 0.25458, p = 

0.444) for F0-F1 vs. F0, -1.02411 (SE = 0.22920, p < 

0.001) for F0-F1 vs. F2-F3, and -4.29598 (SE = 0.30000, 

p < 0.001) for F0-F1 vs. F3-F4.  

The corresponding confidence intervals were -0.2848 to 

1.0464, -1.6234 to -0.4249, and -5.0804 to -3.5116, 

respectively. For the comparison between F2-F3 and F0, 

F0-F1, and F3-F4, significant mean differences were 

observed. The mean differences were 1.40490 (SE = 

0.26379, p < 0.001) for F2-F3 vs. F0, 1.02411 (SE = 

0.22920, p < 0.001) for F2-F3 vs. F0-F1, and -3.27187 

(SE = 0.30786, p < 0.001) for F2-F3 vs. F3-F4. The 

corresponding confidence intervals were 0.7152 to 

2.0946, 0.4249 to 1.6234, and -4.0768 to -2.4669, 

respectively. Lastly, when comparing F3-F4 to F0, F0-

F1, and F2-F3, all comparisons revealed significant 

mean differences.  

The mean differences were 4.67678 (SE = 0.32719, p < 

0.001) for F3-F4 vs. F0, 4.29598 (SE = 0.30000, p < 

0.001) for F3-F4 vs. F0-F1, and 3.27187 (SE = 0.30786, 

p < 0.001) for F3-F4 vs. F2-F3. The corresponding 

confidence intervals were 3.8213 to 5.5323, 3.5116 to 

5.0804, and 2.4669 to 4.0768, respectively. 

 

 

Fig 1: Gender Distribution in Patients 

Table 1: Descriptive statistics of all continuous variables 

 

Table 2: Post Hoc Analysis of Fibrosis Scores based on Elastography Groups using the Least Significant Difference (LSD) 

(I) Elastography (J) Elastography Mean Difference (I-J) Std. Error Sig. 
95% Confidence Interval 

Lower Bound Upper Bound 

F0 

F0-F1 -.38079 .25458 .138 -.8861 .1245 

F2-F3 -1.40490* .26379 .000 -1.9285 -.8813 

F3-F4 -4.67678* .32719 .000 -5.3263 -4.0273 

F0-F1 

F0 .38079 .25458 .138 -.1245 .8861 

F2-F3 -1.02411* .22920 .000 -1.4791 -.5692 

F3-F4 -4.29598* .30000 .000 -4.8915 -3.7005 

F2-F3 

F0 1.40490* .26379 .000 .8813 1.9285 

F0-F1 1.02411* .22920 .000 .5692 1.4791 

F3-F4 -3.27187* .30786 .000 -3.8830 -2.6608 

F3-F4 

F0 4.67678* .32719 .000 4.0273 5.3263 

F0-F1 4.29598* .30000 .000 3.7005 4.8915 

F2-F3 3.27187* .30786 .000 2.6608 3.8830 

*. The mean difference is significant at the 0.05 level. 

Table 3: Post Hoc Analysis of Multiple Comparisons of Fibrosis Scores based on Elastography Groups (Tukey HSD) 
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 Min Max Mean± SD 

Age (Years) 30 49 37.46±5.28 

ALT levels (IU/L) 25 312 76.10±61.08 

AST levels (IU/L) 55 456 136.98±74.48 

Platelets count (103dl/L) 70 200 114.43±27.92 

Fibrosis- 4 Index Score 0.93 7.83 2.28±1.73 

Duration of Disease 

(years) 
1 10 3.93±2.09 
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(I) Elastography (J) Elastography 
Mean Difference 

(I-J) 
Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

F0 

F0-F1 -.38079 .25458 .444 -1.0464 .2848 

F2-F3 -1.40490* .26379 .000 -2.0946 -.7152 

F3-F4 -4.67678* .32719 .000 -5.5323 -3.8213 

F0-F1 

F0 .38079 .25458 .444 -.2848 1.0464 

F2-F3 -1.02411* .22920 .000 -1.6234 -.4249 

F3-F4 -4.29598* .30000 .000 -5.0804 -3.5116 

F2-F3 

F0 1.40490* .26379 .000 .7152 2.0946 

F0-F1 1.02411* .22920 .000 .4249 1.6234 

F3-F4 -3.27187* .30786 .000 -4.0768 -2.4669 

F3-F4 

F0 4.67678* .32719 .000 3.8213 5.5323 

F0-F1 4.29598* .30000 .000 3.5116 5.0804 

F2-F3 3.27187* .30786 .000 2.4669 4.0768 

*. The mean difference is significant at the 0.05 level. 

4. Discussion 

This research evaluated the diagnostic accuracy of 2D 

shear-wave elastography (2D-SWE) and the Fibrosis 4 

Index in chronic hepatitis B (CHB) patients. The study 

found a significant correlation between 2D-SWE 

findings and Ishak fibrosis grading, highlighting 

elastography's value in assessing liver fibrosis5. 

AUROCs were 0.906 for significant fibrosis and 0.955 

for cirrhosis, with a meta-analysis showing an AUROC 

of 0.92 for significant fibrosis, reinforcing 2D-SWE's 

reliability. Comparative studies revealed that 2D-SWE 

outperformed serum fibrosis models, with AUROCs of 

0.851 versus lower values for models like APRI (0.738). 

Huang et al. reported even higher AUROCs for 2D-SWE 

in CHB patients: 0.97 for significant fibrosis and 0.98 

for cirrhosis6. Variability in serum models' diagnostic 

capabilities was noted, with AUROCs ranging from 

below 0.6 to above 0.97. The Fibrosis 4 index and Forns 

index performed best among these models, though 

excluding patients with elevated ALT and AST may 

have impacted accuracy8. Research on 2D-SWE in 

Pakistan and South Asia is limited9. Studies showed 

AUROCs of 0.835 and 0.881 for significant fibrosis and 

cirrhosis, respectively, with higher values in another 

study (0.914 for significant fibrosis and 0.948 for 

cirrhosis)10. Optimal cut-off values were identified as 

6.95 to 7.90 kPa for significant fibrosis and 10.1 to 11.8 

kPa for cirrhosis11. The study found platelet count and 

ALP independently correlated with 2D-SWE values, 

while no correlation with ALT was observed, possibly 

due to population differences12. Limitations include a 

small sample size, focusing only on significant fibrosis 

and cirrhosis, and not assessing inflammation stages13. 

Further research is needed to establish precise cut-off 

values and confirm 2D-SWE's diagnostic efficacy for 

liver fibrosis in HCC and CHB patients, as well as its 

potential in guiding antiviral therapy and predicting 

postoperative outcomes. 

5. Conclusion 

In the assessment of liver fibrosis in chronic hepatitis B 

patients, both 2D-SWE and FIB-4 prove effective as 

noninvasive methods. Comparatively, previous studies 

have examined non-invasive techniques for evaluating 

liver fibrosis. Utilizing 2D-SWE and FIB-4, clinicians 

can acquire valuable information regarding the severity 

of fibrosis without the necessity of invasive liver 

biopsies. To integrate these noninvasive approaches into 

routine clinical practice for individuals afflicted with 

chronic hepatitis B infection, additional research and 

validation are required. As a result, the management of 

chronic hepatitis B will benefit from the development 

and implementation of these noninvasive methods, 

leading to improved patient care and outcomes. 
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