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Abstract

BACKGROUND & AIMS: Fibrosis is a key determinant of clinical outcomes in nonalcoholic 

fatty liver disease (NAFLD), but time-dependent risk of mortality has not been reported in 

previous meta-analyses. We performed an updated time-to-event meta-analysis to provide robust 

estimates for all-cause and liver-related mortality in biopsy-confirmed NAFLD with comparisons 

between fibrosis stages.
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METHODS: Medline and Embase databases were searched to include cohort studies reporting 

survival outcomes by fibrosis stage in biopsy-proven NAFLD. Survival estimates were pooled 

using reconstructed individual participant data. Conventional meta-analysis was conducted to pool 

adjusted hazard ratios (HRs) using DerSimonian and Laird random effects model.

RESULTS: A total of 14 articles involving 17,301 patients with NAFLD were included. All-cause 

mortality at 1, 5, and 10 years for stage 0 to 2 fibrosis was 0.1%, 3.3%, and 7.7% vs 0.3%, 20.6%, 

and 41.5% for stage 4 fibrosis. Compared with stage 0 fibrosis, all-cause mortality increased with 

fibrosis stage: stage 2; HR, 1.46 (95% confidence interval [CI], 1.08–1.98), stage 3; HR, 1.96 

(95% CI, 1.41–2.72), and stage 4; HR, 3.66 (95% CI, 2.65–5.05). Risk for liver-related mortality 

increased exponentially as fibrosis stage increased: stage 2; HR, 4.07 (95% CI, 1.44–11.5), stage 

3; HR, 7.59 (95% CI, 2.80–20.5), and stage 4; HR, 15.1 (95% CI, 5.27–43.4). Stage 3 to 4 fibrosis 

had a higher all-cause (HR, 3.32) and liver-related mortality (HR, 10.40) compared with stage 0 

to 2 fibrosis, whereas stage 4 fibrosis had higher all-cause (HR, 2.67; 95% CI, 1.47–4.83) and 

liver-related mortality (HR, 2.57; 95% CI, 1.22–5.42) vs stage 3 fibrosis.

CONCLUSIONS: Risk of all-cause and liver-related mortality increases substantially with 

fibrosis stage. These data have important implications for prognostication and trial design.
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Nonalcoholic fatty liver disease (NAFLD) is the most common cause of chronic liver disease 

affecting 22% to 33% of the global population.1,2 NAFLD encompasses a spectrum of 

disease, ranging from nonalcoholic fatty liver to nonalcoholic steatohepatitis (NASH).3–5 

The presence of NAFLD is a known risk factor for increasing cardiovascular disease and 

mortality.3,4 Increasing fibrosis stage is associated with liver-related endpoints including 

hepatocellular carcinoma,6–8 decompensation, and overall mortality, particularly at the 

advanced stages.9. The alterations of the hepatic architecture in fibrosis results in increased 

portal vascular resistance, evoking portal hypertension, which is mechanistically related to 

hepatic decompensation.10,11 A recent study by Sanyal et al demonstrated an association 

between fibrosis stages 3 (F3) and 4 (F4) with hepatic decompensation and a 6- to 13-fold 

increase in risk of mortality in patients with NAFLD.12 Similarly, a previous meta-analysis 
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found an increase in risk for liver morbidity, liver mortality, and all-cause mortality in 

patients with advancing fibrosis.13

Although prior meta-analyses have demonstrated higher risks of all-cause and liver-related 

mortality in patients with NAFLD with increasing fibrosis stages,13,14 these studies 

examined the risk of mortality with reference to stage 0 fibrosis (F0) without performing 

comparisons among differing stages of fibrosis. In addition, previous meta-analyses pooled 

risk ratios, which may be a less appropriate measure in the context of time-dependent 

survival analysis, as risk ratios do not account for time-to-event.15,16 By contrast, the use of 

hazard ratios (HRs) account for censoring of events, which provides more robust estimates 

of survival. In addition, more data on this topic has been published since the previous 

meta-analyses on this topic, including a landmark prospective study from the NASH Clinical 

Research Network.12,17 In light of these considerations, we conducted an updated time-to-

event meta-analysis to assess the impact of fibrosis stage on all-cause and liver-related 

mortality in patients with biopsy-confirmed NAFLD. Additionally, we aimed to pool the 

survival estimates of individual fibrosis stage based on reconstructed individual patient data 

and compare mortality between different stages of fibrosis.

Methods

Search Strategy

With reference to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines,18 a search was conducted in Medline and Embase databases for 

articles relating to survival outcomes in NAFLD from inception up to November 11, 

2021. The search strategy was updated from a previously published systematic review 

on NAFLD.13 Keywords and MeSH terms relating to ‘nonalcoholic fatty liver disease,’ 

‘nonalcoholic steatohepatitis,’ ‘mortality,’ and ‘clinical outcomes’ were applied to the 

search strategy. The full search strategy can be found in the Supplementary Appendix. All 

references were imported into Endnote X9 for removal of duplicates. Manual screening of 

the references in the included articles was also conducted for a comprehensive search.

Eligibility and Selection Criteria

Four authors (W.H.L., G.E.H.L., C.H.N., and D.J.H.T.) independently screened titles and 

abstracts for eligibility before selected articles underwent a full-text review. Disputes 

were resolved through consensus with a senior author (D.Q.H.). Studies were considered 

for inclusion if they fulfilled the following criteria: (1) cohort study (retrospective or 

prospective); (2) biopsy-confirmed diagnosis of NAFLD; (3) adult patients with NAFLD 

above 18 years of age; and (4) reported time-to-event mortality data by fibrosis stage. 

The premise of the meta-analysis requires time-dependent data and cross-sectional studies 

to be excluded from the meta-analysis. Only English language articles were considered 

for inclusion, and no date filter was applied. Case-control, conference abstracts, editorials, 

systematic reviews, meta-analyses, and commentaries were excluded. In addition, studies 

that reported liver-related events without mortality data and studies conducted in the 

pediatric population were also removed. When there were multiple studies arising from 

the same cohort, only the most updated cohort was included for analysis.
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Data Extraction and Outcomes

Two pairs of authors (W.H.L. and G.E.H.L., C.H.N. and D.J.H.T.) independently extracted 

relevant data from included articles including but not limited to (1) study characteristics: 

author, year, country, study design, follow-up duration; (2) patient characteristics: total 

sample size, age, gender, body mass index, comorbidities such as hypertension or diabetes, 

sample size of patients with NASH, criteria for NASH diagnosis, and (3) outcomes: 

fibrosis stage, all-cause mortality, and liver-related mortality. Discrepancies were resolved 

in consultation with a senior author (D.Q.H.). The primary outcome of this study was 

all-cause mortality across different fibrosis stages in patients with NAFLD. The secondary 

outcome was liver-related mortality across different fibrosis stages in patients with NAFLD. 

Liver-related mortality was defined as deaths from liver cirrhosis, sequelae of chronic liver 

disease, hepatocellular carcinoma, or hepatic failure. There were 2 primary groups in the 

classification of fibrosis used in the analysis. Firstly, fibrosis was classified into individual 

fibrosis stages (F0, stage 1 fibrosis [F1], stage 2 fibrosis [F2], F3, F4). An additional 

stratification was done where fibrosis was classified into all fibrosis (F1–4), nonclinically 

significant fibrosis (F0–1), nonadvanced fibrosis (F0–F2), early fibrosis (F1–F2), clinically 

significant fibrosis (≥F2 fibrosis), and advanced fibrosis (≥F3 fibrosis).

Quality Assessment

Quality assessment for cohort studies was graded using the Joanna Briggs Institute 

(JBI) Critical Appraisal Tool.19 The JBI critical assessment grades articles based on 

generalizability of study cohorts, statistical analysis including dealing with confounding 

variables, reporting of outcomes, and losses to follow-up.

Statistical Analysis

All analyses were conducted in R Studio (Version 1.3.1093). A P-value ≤ .05 was considered 

as the threshold for statistical significance. An individual patient data cumulative incidence 

meta-analysis was first conducted to assess the proportion of mortality in nonadvanced 

fibrosis (F0–2), clinically significant fibrosis (F2–4), advanced fibrosis (F3–4), and cirrhosis 

(F4) for all-cause mortality. Individual patient data were extracted from reported Kaplan-

Meier curves and reconstruction of survival information was performed using the formula 

detailed by Guyot et al.20 Guyot et al proposes a robust algorithm that accounts for 

censoring of events and has been widely adopted as the gold standard approach in the 

extraction of individual patient data for survival analysis.21–23 A random effects model 

was subsequently used to aggregate data derived from the arcsine transformed conditional 

survival probabilities using the product-limit estimator,24,25 and survival probabilities were 

estimated from the extracted survival data at prespecified timepoints from published survival 

curves.24,25 The 95% confidence intervals (CIs) were obtained by extension of Greenwood’s 

formula.26 Next, survival estimates between groups were pooled in hazard ratios (HRs) 

with the DerSimonian and Laird random effects model. To adjust for confounders, 

regression analysis was conducted to examine the effect of baseline characteristics on 

mortality. Statistical heterogeneity was assessed via I2 and Cochran Q test values, where 

an I2 value of 25%, 50%, and 75% represented low, moderate, and high degrees of 

heterogeneity respectively.27,28 Random effects models were used in all analyses regardless 
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of heterogeneity estimates as they are a more robust measure of effect size for observational 

data.29 Publication bias was assessed via visual inspection of the funnel plots where 

appropriate.30

Results

Summary of Included Articles

A systematic search of the literature yielded 727 articles, after removal of duplicates. 

Following the exclusion of 610 articles based on study title and abstract, 117 articles were 

selected for full-text review, of which 14 articles met the final inclusion criteria (Figure 1). 

In total, 17,301 patients had biopsy-proven NAFLD. Of the 14 studies, 3 were conducted 

in Japan, 2 in the United States, 2 in Sweden, 1 in Canada, 1 in Hong Kong, and 1 in 

Israel, with 4 multicenter studies spanning multiple regions. The median follow-up duration 

was 7.7 years (interquartile range, 5.9–13.9 years). There were a total of 7 retrospective 

and 7 prospective studies respectively. Overall, mean age of the patients was 50.5 years 

(95% CI, 49.1–51.8 years), and 52.1% were males (95% CI, 46.3%–57.9%). A total of 

6069 patients were assessed for overall mortality and 3421 for liver-related mortality. The 

breakdown of the sample size can be found in Supplementary Table 2. A summary of 

the key characteristics and quality assessment for the included articles can be found in 

Supplementary Table 2, and all included studies were assessed to be of high quality based on 

the JBI appraisal tool.

Cumulative Incidence of All-cause and Liver-related Mortality

All-cause mortality and liver-related mortality rates in patients with biopsy-confirmed 

NAFLD were estimated from individual patient data meta-analysis (Figure 2) and are 

summarized in Table 1. The 1-, 3-, 5-, 8-, and 10-year all-cause mortality were: 0.1%, 

1.9%, 3.3%, 6.0%, and 7.7%, respectively, in nonadvanced fibrosis (F0–F2); 0.3%, 8.4%, 

14.0%, 23.7%, and 29.3%, respectively, in clinically significant fibrosis (F2–F4); 0.3%, 

8.8%, 14.9%, 25.5%, and 32.2%, respectively, in advanced fibrosis (F3 and F4); and 0.3%, 

13.0%, 20.6%, 33.3%, and 41.5%, respectively, in cirrhosis (F4).

Fibrosis Stage-specific All-cause Mortality

Compared With F0.—The results for all-cause mortality are summarized in Tables 2 

and 3. Compared with F0 as the reference group, there were no statistically significant 

differences in all-cause mortality for F1 vs F0 (HR, 1.24; 95% CI, 0.85–1.81; P = .27). 

However, the presence of F2 (HR, 1.46; 95% CI, 1.08–1.98; P = .01), F3 (HR, 1.96; 95% CI, 

1.41–2.72; P < .01), and F4 (HR, 3.66; 95% CI, 2.65–5.05; P < .01) significantly increased 

the risk of mortality. The presence of any fibrosis (F1–4) also significantly increased the 

risk of mortality (HR, 1.99; 95% CI, 1.47–2.71; P < .01). Early fibrosis (F1–2) resulted 

in a statistically significant increase of all-cause mortality (HR, 1.33; 95% CI, 1.05–1.70; 

P = .02). Similarly, the presence of clinically significant fibrosis and advanced fibrosis 

resulted in an increase in all-cause mortality compared with F0. There was no evidence of 

publication bias from the funnel plot in Supplementary Figure 1.
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Compared with nonclinically significant fibrosis.—The presence of clinically 

significant fibrosis (F2–F4) compared with nonclinically significant fibrosis (F0–F1) 

resulted in a statistically significant increase in mortality (HR, 2.06; 95% CI, 1.52–2.81; 

P < .01).

Compared with nonadvanced fibrosis.—The presence of advanced fibrosis (F3–F4) 

resulted in a significantly increased risk of mortality (HR, 3.32; 95% CI, 2.38–4.65; P < .01) 

compared with no advanced fibrosis. There was no evidence of publication bias from the 

funnel plot in Supplementary Table 2. Similarly, F3 and F4 resulted in a significant increase 

in all-cause mortality compared with nonadvanced fibrosis (F0–2).

F4 vs F3.—A comparison between F4 and F3 found that F4 resulted in a statistically 

significant increase in mortality compared with F3 (HR, 2.67; 95% CI, 1.47–4.83; P < .01). 

Sensitivity analysis was conducted for 3 studies including NASH; albeit there was limited 

sample size (n = 853). Patients with NASH had significantly increased risk of mortality in 

F4 vs F3 (HR, 5.08; 95% CI, 2.70–9.55; P < .01).

Meta-regression.—Meta-regression was performed to identify associations between 

study-level clinical characteristics and all-cause mortality (Supplementary Table 3). Age, 

gender, body mass index, smoking status, presence of hypertension, and diabetes did 

not have significant effects on all-cause mortality in the analysis of presence of fibrosis 

or clinically significant fibrosis when compared with no fibrosis. Only male gender 

significantly increased mortality in the analysis of advanced fibrosis compared with no 

advanced fibrosis (P = .02).

Fibrosis Stage-specific Liver-related Mortality

Compared with F0.—The results for liver-related mortality are summarized in Tables 

2 and 3. The presence of F1 did not result in a statistically significant increase in liver-

related mortality events (Table 2). However, F2 resulted in an increased risk of liver-related 

mortality (HR, 4.07; 95% CI, 1.44–11.5; P < .01). Similarly, the presence of F3 (HR, 7.59; 

95% CI, 2.80–20.5; P < .01) and F4 (HR, 15.1; 95% CI, 5.27–43.4; P < .01) significantly 

increased the risk of mortality. The presence of any fibrosis (F1–4) resulted in an increased 

risk of mortality (HR, 4.15; 95% CI, 1.77–9.73; P < .01). Early fibrosis (F1–2) resulted in a 

borderline nonsignificant increased risk of mortality (HR, 2.39; 95% CI, 0.93–6.18; P = .07). 

However, the presence of clinically significant (HR, 6.63; 95% CI, 2.78–15.8; P < .01) or 

advanced fibrosis (F3–F4) (HR, 9.38; 95% CI, 3.79–23.2; P < .01) resulted in an increased 

risk of liver-related mortality compared with F0.

Compared with nonclinically significant fibrosis.—The presence of clinically 

significantly fibrosis (F2–F4) resulted in an increase in liver-related mortality compared 

with nonclinically significant fibrosis (F0–F1) (HR, 6.49; 95% CI, 3.30–12.8; P < .01).

Compared with nonadvanced fibrosis.—The presence of advanced fibrosis (F3–F4) 

resulted in a statistically significant increase in liver-related mortality (HR, 10.4; 95% CI, 
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6.18–17.5; P < .01). Similarly, the presence of F3 or F4 increased the risk of liver-related 

mortality compared with nonadvanced fibrosis (Table 3).

F4 vs F3.—F4 resulted in a significant increased risk of liver-related mortality compared 

with F3 (HR, 2.57; 95% CI, 1.22–5.42; P = .01).

Heterogeneity.—There was low to moderate heterogeneity in the analyses for mortality 

and liver-related events by individual fibrosis stages (Table 2) (all I2 ≤31%). There was 

generally low to moderate heterogeneity in the analyses for mortality and liver-related events 

by fibrosis classification (I2 ≤51%), except in the analyses for F1 to F4 vs F0 (I2 = 80%) and 

F2 to F4 vs F0 (I2 = 69%).

Discussion

Main Findings

In this meta-analysis of 14 studies and 17,301 patients, we utilized HRs to account for 

censoring to provide robust time-to-event estimates of mortality. We determined that all-

cause mortality at 1, 5, and 10 years for F0 to F1 was 0.1%, 3.3%, and 7.7% vs 0.3%, 

20.6%, and 41.5% for F4. Compared with F0, the risk of all-cause mortality increased along 

with fibrosis stage from F2 onwards (F2: HR, 1.5; F3: HR, 2.0; F4: HR, 3.7). Importantly, 

the risk of liver-related mortality increased exponentially with fibrosis stage from F2 onward 

(F2: HR, 4.1; F3: HR, 7.6; F4: HR, 15.1).

We performed an individual patient data meta-analysis to provide comparisons for mortality 

between fibrosis stages. Compared with nonclinically significant fibrosis (F0–F1), clinically 

significant fibrosis (F2–F4) had an increased risk for all-cause mortality (HR, 2.1) and liver-

related mortality (HR, 6.5), affirming the importance of developing therapies for patients 

with F2 onwards.31 Compared with nonadvanced fibrosis (F0–F2), advanced fibrosis (F3–

F4) had an increased risk for all-cause mortality (HR, 3.3) and liver-related mortality (HR, 

10.4). In addition, we compared F4 vs F3 and found an increased risk of all-cause mortality 

(HR, 2.7) and liver-related mortality (HR, 2.6). Although the presence of F4 results in 

the greatest risk of mortality, selection criteria in NASH clinical trials have predominately 

targeted patients with F0 to F3.32 NASH is currently the fastest growing cause for liver 

transplant and remains the only known curative treatment for cirrhosis.33 However, with 

the global shortage of suitable grafts34 for transplant and lack of viable treatment, our 

results highlight that there is an urgent need for an efficacious treatment for patients with 

NASH and F4.31 These findings have important implications for clinical practice and trial 

design. These data provide high-level evidence that provides prognostication for each stage 

of fibrosis to inform care providers and patients. In addition, these findings have important 

implications for clinical trial design and highlight the importance of developing therapeutics 

for F4. Furthermore, these data suggest that regression of fibrosis from F4 to F3 may 

improve clinical outcomes, and further studies to validate these are required.
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In Context With Current Literature

The current study builds on the data provided by Taylor et al and Dulai et al, whose studies 

demonstrated that all-cause mortality and liver-related mortality increased with fibrosis 

stage.13,14 Unlike the study by Dulai et al, we did not find significant differences in the 

risk of all-cause mortality between patients with F1 vs F0. In addition, Taylor et al found 

a significant increase in liver-related mortality from F3 onwards, whereas our analysis 

demonstrated an increase in liver-related mortality from F2 onwards. These differences in 

results may be because our study included updated data from recently published studies and 

used HRs for comparison of outcomes, which accounts for censoring of data. By contrast, 

the studies by Taylor and Dulai utilized risk ratios, which may result in an overestimation 

of the number-at-risk when pooling outcomes. In addition, the current analysis included 

a recent landmark prospective study of 1773 patients with NAFLD that demonstrated an 

increased risk of liver-related complications and death with F3 and F4.13

Limitations

We acknowledge the following limitations. The sample size involved in liver-related 

mortality was considerably smaller relative to overall mortality. Time-to-event data on 

nonliver-related mortality and cardiovascular-related mortality were sparse, which precluded 

pooling of estimates. Although we sought to report sensitivity analysis by NASH, the results 

should be interpreted with caution, given the limited sample size. The development of 

hepatocellular carcinoma and its effects on survival lie beyond the scope of this paper and 

warrant further investigations. An analysis of liver-related mortality by proportion was not 

conducted due to insufficient studies. Data were insufficient to perform subgroup analyses 

by gender, age, study design, medication use, and diagnostic modality for fibrosis stage. 

However, we performed meta-regression to evaluate the impact of demographic and clinical 

characteristics on all-cause mortality. When comparing each individual fibrosis stage with 

F0, all analyses had a low degree of heterogeneity (Table 2) (all I2 <31%). However, in 

analyses combining several fibrosis stages into a single group for comparison against F0 

(Table 3) (F1–F4 vs F0; F2–F4 vs F0), these analyses had a moderate to high degree of 

heterogeneity, which is not unexpected due to the combination of 3 or more fibrosis stages 

into a single group. We were unable to provide a statistical test to compare advanced fibrosis 

and clinically significant fibrosis using reconstructed participant data, as this would not 

be appropriate due to between-study heterogeneity. Finally, we did not include data from 

randomized controlled trials as most trials have a limited follow-up duration, which may 

lead to an underestimation of the mortality rate.

Conclusion

Patients with NAFLD and advanced fibrosis have a 3-fold higher risk of all-cause mortality 

and 10-fold higher risk of liver-related mortality vs patients without advanced fibrosis. 

Patients with F4 have a 3-fold higher risk of all-cause and liver-related mortality vs patients 

with F3, highlighting the urgent need to develop therapeutic agents for NASH cirrhosis. 

These data have important implications in prognostication and the design of therapeutic 

intervention trials.
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What You Need to Know

Background

Fibrosis is a key determinant of clinical outcomes in nonalcoholic fatty liver disease 

(NAFLD). This study sought to assess impact of fibrosis stage on all-cause and liver-

related mortality in patients with NAFLD.

Findings

Risk of all-cause and liver-related mortality increases substantially with fibrosis stage. 

Patients with cirrhosis have a 3-fold higher risk of death versus those with stage 3 

fibrosis.

Implications for patient care

These data have important implications in assessing the prognosis of each stage of 

fibrosis and the design of therapeutic intervention trials aimed at preventing fibrosis 

progression.
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Figure 1. 
Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) flowchart 

of included articles. **Excluded from independent title and abstract sieve.
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Figure 2. 
Reconstructed individual patient meta-analysis of all-cause mortality by fibrosis stage.
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Table 1.

Cumulative Mortality by Fibrosis Stage

Empty Cell 1-year 3-year 5-year 8-year 10-year

All-cause mortality

Nonadvanced fibrosis (F0–F2) 0.1 (0.0–0.3) 1.9 (0.0–4.3) 3.3 (0.0–6.7) 6.0 (1.0–10.8) 7.7 (1.2–13.7)

Clinically significant fibrosis (F2–F4) 0.3 (0.1–0.6) 8.4 (7.1–9.6) 14.0 (12.4–15.6) 23.7 (21.6–25.8) 29.3 (26.8–31.6)

Advanced fibrosis (F3–F4) 0.3 (0.1–0.6) 8.8 (7.5–10.1) 14.9 (13.1–16.5) 25.5 (23.2–27.8) 32.2 (29.5–34.8)

Cirrhosis (Stage 4, F4) 0.3 (0.0–0.5) 13.0 (11.0–15.0) 20.6 (18.1–23.1) 33.3 (30.1–36.4) 41.5 (37.9–44.9)

Note: Data are presented as percentage (95% confidence interval).

F0, Stage 0 fibrosis; F1, stage 1 fibrosis; F2, stage 2 fibrosis; F3, stage 3 fibrosis; F4, stage 4 fibrosis/cirrhosis.
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Table 2.

Comparative Clinical Outcomes According to Fibrosis Stage

Fibrosis stage HR 95% CI Cochran Q I2 P-value

All-cause mortality

F1 vs F0 1.24 0.85–1.81 0.23 28.0% .27

F2 vs F0 1.46 1.08–1.98 0.60 0.00% .01

F3 vs F0 1.96 1.41–2.72 0.86 0.00% < .01

F4 vs F0 3.66 2.65–5.05 0.06 31.0% < .01

Liver-related mortality

F1 vs F0 1.69 0.56–5.14 0.87 0.00% .35

F2 vs F0 4.07 1.44–11.5 0.94 0.00% < .01

F3 vs F0 7.59 2.80–20.5 0.69 0.00% < .01

F4 vs F0 15.1 5.27–43.4 0.81 0.00% < .01

Note: Boldface P-value (< .05) denotes statistical significance.

CI, Confidence interval; F0, stage 0 fibrosis; F1, stage 1 fibrosis; F2, stage 2 fibrosis; F3, stage 3 fibrosis; F4, stage 4 fibrosis/cirrhosis; HR, hazard 
ratio.
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Table 3.

Comparative Clinical Outcomes by Fibrosis Classification

Fibrosis stage HR 95% CI Cochran Q I2, % P-value

All-cause mortality

Compared with F0

Fibrosis (F1–F4) vs F0 1.99 1.47–2.71 <0.01 80.0 < .01

Early fibrosis (F1–F2) vs F0 1.33 1.05–1.70 0.27 20.0 .02

Clinically significant fibrosis (F2–F4) vs F0 2.36 1.74–3.19 <0.01 69.0 < .01

Advanced fibrosis (F3–F4) vs F0 2.84 2.18–3.70 0.10 41.0 < .01

Compared with nonclinically significant fibrosis (F0–F1)

Clinically significant fibrosis (F2–F4) vs F0–F1 2.06 1.52–2.81 0.33 12.0 < .01

Compared with nonadvanced fibrosis (F0–F2)

Advanced fibrosis (F3–F4) vs F0–F2 3.32 2.38–4.65 0.09 40.0 < .01

F3 vs F0–F2 1.98 1.47–2.67 0.59 0.00 < .01

F4 vs F0–F2 3.49 2.21–5.49 0.24 28.0 < .01

Compared with stage 3 fibrosis

F4 vs F3 2.67 1.47–4.83 0.07 51.0 < .01

Liver–related mortality

Compared with F0

Fibrosis (F1–F4) vs F0 4.15 1.77–9.73 0.62 0.00 < .01

Early fibrosis (F1–F2) vs F0 2.39 0.93–6.18 0.70 0.00 .07

Clinically significant fibrosis (F2–F4) vs F0 6.63 2.78–15.8 0.73 0.00 < .01

Advanced fibrosis (F3–F4) vs F0 9.38 3.79–23.2 0.74 0.00 < .01

Compared with nonclinically significant fibrosis (F0–F1)

Clinically significant fibrosis (F2–F4) vs F0–F1 6.49 3.30–12.8 0.90 0.00 < .01

Compared with nonadvanced fibrosis (F0–F2)

Advanced fibrosis (F3–F4) vs F0–F2 10.40 6.18–17.5 0.75 0.00 < .01

F3 vs F0–F2 6.25 3.21–12.2 0.88 0.00 < .01

F4 vs F0–F2 10.9 5.15–22.9 0.88 0.00 < .01

Compared with F3

F4 vs F3 2.57 1.22–5.42 0.66 0.00 .01

Note: Boldface P-value (< .05) denotes statistical significance.

CI, Confidence interval; F0, stage 0 fibrosis; F1, stage 1 fibrosis; F2, stage 2 fibrosis; F3, stage 3 fibrosis; F4, stage 4 fibrosis/cirrhosis; HR, hazard 
ratio.
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