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Abstract
AIM: To compare the efficacy and safety of tenofovir disoproxil fumarate (TDF) in Asian and non-Asian chronic hepatitis B (CHB) patients. 
METHODS: The efficacy and safety of the initial 48 wk of treatment with TDF was compared in a post-hoc analysis of combined data from 217 Asians and 299 non-Asians included in Studies 102 and 103 and a post-approval, open-label trial (Study 123). Patient groups were compared according to baseline hepatitis B e antigen (HBeAg) status and viral load. The main outcome measures included the proportion of patients who achieved a hepatitis B virus (HBV) DNA level < 400 copies/mL at Week 48 of treatment. Secondary measures included: HBV DNA and alanine aminotransaminase (ALT) levels over time; proportion of patients with normal ALT levels; proportion of patients with HBeAg loss/seroconversion and proportion of patients with hepatitis B surface antigen loss/seroconversion; changes in liver histology. Safety and tolerability were evaluated by the occurrence of adverse events (AEs), serious AEs, laboratory abnormalities, discontinuation of the study drug due to AEs, or death. The primary efficacy and safety analysis set included all patients who were randomly assigned to treatment and received at least one dose of study drug.
RESULTS: At week 48, similar proportions of Asians and non-Asians reached HBV DNA < 400 copies/mL (96% of Asian and 97% of non-Asian patients with HBeAg-negative CHB and 83% of Asian and 79% of non-Asian patients with HBeAg-positive CHB had HBV DNA) and normal ALT (78% of Asian and 81% of non-Asian patients with HBeAg-negative CHB and 71% of Asian and 74% of non-Asian patients with HBeAg-positive CHB had normal ALT). On-treatment HBV DNA decline rates were similar between Asians and non-Asians regardless of baseline HBeAg status and viral load. HBV DNA decline during the first four weeks was 2.9 log10 copies/mL in HBeAg-negative Asians and non-Asians, and in HBeAg-positive non-Asians, and 3.1 log10 copies/mL in HBeAg-positive Asians. HBeAg loss and seroconversion was achieved in 14% of Asians vs 26% and 24%, respectively, in non-Asians. Liver histology improved in 77.2% of Asians and 71.5% of non-Asians. No resistance to TDF developed. No renal safety signals were observed.
CONCLUSION: TDF demonstrated similar viral suppression, normalization of ALT, improvements in liver fibrosis, and no detectable resistance in Asian and non-Asian patients regardless of baseline HBeAg status.
Key words: Chronic hepatitis B; Tenofovir; Asian patients; Fibrosis; High viral load
Core tip: Although a substantial proportion of the worldwide hepatitis B virus-infected population is Asian, this is often not reflected in clinical trial populations. Comparison of data from Asian and non-Asian patients is important to provide a better understanding of treatment outcome in Asian populations. Our analysis is the first and largest to compare early (48 wk) response to tenofovir disoproxil fumarate (TDF) in Asian and non-Asian patients during large-scale clinical studies. Overall, TDF demonstrated similar viral suppression, normalization of alanine aminotransaminase and improvements in liver fibrosis, with no resistance, in all cohorts, irrespective of baseline hepatitis B e antigen status and viral load.
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INTRODUCTION
Tenofovir disoproxil fumarate (TDF) is a potent nucleotide analog indicated for the treatment of chronic hepatitis B (CHB) in adults and adolescents 12 years of age and older[1]. TDF is recommended in treatment guidelines as a first-line therapy in patients with CHB including patients with resistance to lamivudine, telbivudine, adefovir or entecavir[2-4]. Randomized controlled trials have demonstrated the efficacy and safety of TDF in treatment-naïve and -experienced patients with hepatitis B e antigen (HBeAg)-positive and HBeAg-negative CHB[5-9]. Long-term studies have shown that sustained viral suppression with TDF is associated with regression of fibrosis and cirrhosis, and no drug resistance development[6,9,10]. Data from these trials describe a mixed patient population consisting predominantly of Caucasian and a limited number of Asian patients. CHB is diverse among different racial and ethnic groups in terms of mode of transmission and hepatitis B virus (HBV) genotype, which may result in differences in natural history and disease progression, and also response to therapy[4,11]. Since a substantial portion of the worldwide HBV-infected population is Asian and the TDF trials involve mostly non-Asian patients, comparing data between Asian and non-Asian patients is important and can provide a better understanding of treatment outcome for Asian patients.

The aim of the current analysis was to compare the efficacy and safety of TDF in Asian patients vs non-Asian patients with CHB during the first 48 wk of treatment. To allow for analysis of a large dataset, data from three previously published trials that had relatively similar eligibility criteria and baseline patient characteristics were combined; two pivotal trials (Studies 102 and 103)[5] and a post-approval community-based trial (Study 123)[12]. The enlarged dataset of more than 500 patients allowed comparison between Asian vs non-Asian, HBeAg-negative vs HBeAg-positive, and subgroups with varying baseline viral load. This report is the first comparative analysis of large subgroups of CHB patients receiving TDF treatment.

MATERIALS AND METHODS
Study design

This was a post-hoc analysis of combined data from patients included in three clinical trials of TDF in patients with CHB (Studies 102, 103 and 123). Each trial has been analyzed independently and full details published elsewhere[5,12]. Briefly, Studies 102 (ClinicalTrials.gov identifier: NCT00117676) and 103 (ClinicalTrials.gov identifier: NCT00116805) were double-blind, randomized, active-controlled Phase 3 studies. These two studies each consisted of a double-blind phase in which HBeAg-negative (Study 102) and HBeAg-positive (Study 103) patients were randomized (2:1) to receive either TDF 300 mg or adefovir dipivoxil 10 mg orally once daily for 48 wk, followed by an open-label extension phase with TDF for up to 7 more years. For the present analysis, only the patients initially randomized to the TDF arms during the 48-wk double-blind phase were included. Study 123 (ClinicalTrials.gov identifier: NCT00736190) was a Phase 4, open-label, single-arm study in CHB patients (HBeAg-negative and HBeAg-positive) with self-reported Asian ancestry residing in the United States (Asian-Americans) treated with TDF for 48 wk at community-based sites. The treatment duration of Study 123 limits the present analysis to the first 48 wk of TDF treatment.

The study population consisted of patients from Study 102 and 103 who received TDF during the double-blind phase combined with the patients from Study 123. Key eligibility criteria were similar between the three trials except for HBV DNA levels (> 104 copies/mL in Study 123, > 105 copies/mL in Study 102 and > 106 copies/mL in Study 103), and alanine aminotransferase (ALT) levels [> upper limit of normal (ULN) in Study 102 and Study 123, and > 2 × ULN in Study 103, where ULN = 34 U/L for females and 43 U/L for males].

Study outcomes

The main outcome measures included the proportion of patients who achieved an HBV DNA level < 400 copies/mL [Roche COBAS TaqMan; Roche Molecular Diagnostics, Pleasanton, CA, United States; lower limit of quantification (LLoQ): 2.2 log10 or 169 copies/mL] at week 48 of treatment. Secondary measures included: HBV DNA and ALT levels over time; proportion of patients with normal ALT levels (ULN: 34 U/L female, 43 U/L male); proportion of patients with HBeAg loss/seroconversion and proportion of patients with hepatitis B surface antigen (HBsAg) loss/seroconversion. Change in fibrosis at week 48 compared with baseline was also assessed; however results were not combined for all three studies because different methods to assess fibrosis were used. In Studies 102 and 103, fibrosis was assessed by liver biopsy in patients with paired baseline and week 48 data. Histology improvement was defined as at least a two-point reduction in the Knodell necroinflammatory score and no worsening in the Knodell fibrosis score. In Study 123, FibroTest® was used as a non-invasive marker of fibrosis. Patients were evaluated at baseline and at week 48. FibroTest® has been evaluated in a variety of liver diseases, including CHB, and has been validated in an Asian population[13,14].

Safety and tolerability

Safety and tolerability were evaluated by the occurrence of adverse events (AEs), serious AEs (SAEs), laboratory abnormalities, discontinuation of the study drug due to AEs, or death. Hepatic flares were defined as elevation of ALT > 2 × baseline and 10 × ULN, or ALT elevation of one grade, or a measurement of twice a previous value, that was associated with abnormal laboratory parameters suggestive of worsening of hepatic function [a total bilirubin level ≥ 2 mg per deciliter (34 mol/L) above the baseline value, a prothrombin time ≥ 2 s higher than the baseline value or an international normalized ratio ≥ 0.5 over baseline, or a serum albumin level ≥ 1 g per deciliter below the baseline value]. Specific markers of renal abnormalities included confirmed (defined as two consecutive visits) increase in serum creatinine (SCr) of at least 0.5 mg/dL above baseline value, serum phosphate values decrease to < 2 mg/dL, and creatinine clearance (CrCl) decrease to < 50 mL/min.

Resistance surveillance

The methodology for resistance surveillance has been described in more detail elsewhere[5,12,15]. Briefly, genotypic testing [sequencing of the reverse transcriptase domain of the HBV polymerase gene (HBV pol/RT)] was performed for all patients at baseline, at week 48 if HBV DNA ≥ 400 copies/mL, and at discontinuation of TDF monotherapy. Phenotypic testing (in vitro assay) was performed for all patients post-baseline with amino acid substitution at conserved regions, changes at non-conserved (polymorphic) regions when the same change occurs in more than one patient, or at virologic breakthrough (confirmed > 1 log increase from nadir and/or ≥ 400 copies/mL after having < 400 copies/mL HBV DNA).

Statistical analysis

The primary efficacy and safety analysis set included all patients who were randomly assigned to treatment and received at least one dose of study drug. All categorical endpoints, including the primary efficacy endpoint, were summarized by number and percentage of patients meeting the endpoint. All continuous endpoints were summarized using descriptive statistics. For the primary efficacy analysis, missing data were considered failures of virologic response. Subgroup analyses of the primary efficacy endpoint included analyses by baseline HBeAg status and viral load. Demographic and baseline characteristics were compared with the use of a two-sided Mantel-Haenszel test for categorical data and a Wilcoxon rank-sum test for continuous data, with a significance level of 0.05.

RESULTS
In total, 219 Asian and 299 non-Asian patients were included in the current analysis: 127 Asian and 299 non-Asian patients from Studies 102 and 103 (TDF arms during the double-blind phase only) and 90 Asian patients from Study 123. Baseline characteristics are shown in Table 1.

Asian patients had considerably lower mean body mass index (BMI) and lower mean baseline viral load compared with non-Asian patients in both HBeAg-negative and HBeAg-positive subgroups. Distribution of genotypes correlated with race. Overall, more than 90% of Asian patients with available data (n = 211) in this analysis had genotype B (41.2%) or C (53.6%) HBV, while more than 90% of non-Asian patients (n = 294) had genotype A (21.4%) or D (68.7%). Other genotypes were: Asians, genotype A 3.3%, genotype D 1.9%; non-Asians genotype B 1.0%, genotype C 2.7%, genotype E 3.0%, genotype F 2.3%.

Virologic response

At week 48, 96% of Asian and 97% of non-Asian patients with HBeAg-negative CHB and 83% of Asian and 79% of non-Asian patients with HBeAg-positive CHB had HBV DNA < 400 copies/mL (Figure 1). Decline in HBV DNA following TDF treatment initiation was compared between Asian and non-Asian patients, according to baseline viral load and HBeAg status. HBeAg-negative Asian (n = 102) and non-Asian (n = 186) patients, and HBeAg-positive Asian (n = 115) and non-Asian patients (n = 113) were separately grouped according to their baseline viral load levels by 1-log10 (10-fold) intervals. Of particular note, approximately 20% of HBeAg-negative patients have baseline HBV DNA higher than 108 copies/mL compared with approximately 80% of HBeAg-positive patients. A similar pattern of decline in HBV DNA was seen in Asian and non-Asian patients, irrespective of baseline HBV DNA levels or HBeAg status (Figure 2). Declines in HBV DNA levels from baseline was rapid and profound, similar between Asian and non-Asian patients, at 2.9 to 3.1 log10 copies/mL (794 to 1259 fold) at week 4 and 3.4 to 4.0 log10 copies/mL (2512 to 10000 fold) at week 8 (Table 2).

Serologic response

In all, 14% of HBeAg-positive Asian patients achieved HBeAg loss and 14% achieved HBeAg seroconversion. In the non-Asian group, 26% and 24% of patients achieved HBeAg loss and seroconversion, respectively. No Asian patient lost HBsAg during the course of the study. In the non-Asian group, HBsAg loss and seroconversion were seen in 4% and 2% of patients who were HBeAg-positive at baseline and subsequently had HBeAg loss during treatment, respectively, and in 0% of HBeAg-negative patients.

Biochemical response

Baseline ALT levels varied widely among study participants. Median ALT levels declined similarly in Asian and non-Asian patients. At week 48, 78% of Asian and 81% of non-Asian patients with HBeAg-negative CHB and 71% of Asian and 74% of non-Asian patients with HBeAg-positive CHB had normal ALT.

Change in liver histology

As different methods were used to assess fibrosis in Studies 102 and 103 compared with Study 123, data could not be combined and are presented separately. In Studies 102 and 103, the majority of both Asian and non-Asian patients with available data showed a histologic response (Table 3). Most had improvement in necroinflammation without worsening in fibrosis (Knodell scoring). In the community-based Study 123, 30% of Asian-American HBeAg-negative patients were in FibroTest® stage 0 (F0) at baseline, compared with 29% at week 48; the proportion of patients in F4 decreased from 5% at baseline to 0% at week 48. In HBeAg-positive patients, 60% were in F0 at baseline compared with 67% at week 48; the proportion of patients in F4 decreased from 4% at baseline to 2% at week 48.

Safety profile

The incidence of SAEs was lower in Asian (HBeAg-negative 2.0%; HBeAg-positive 3.5%) compared with non-Asian (HBeAg-negative 4.8%; HBeAg-positive 10.6%) patients, and this was statistically significant in the HBeAg-positive patient group (P = 0.04 Asians vs non-Asians). The incidence of Grade 3 or 4 laboratory abnormalities were similar between Asians (HBeAg-negative 10.8%; HBeAg-positive 21.7%) and non-Asians (HBeAg-negative 10.8%; HBeAg-positive 31.0%). No renal safety signals were observed in either Asians or non-Asians treated with TDF over the 48-wk analysis period despite a considerably lower BMI in Asian compared with non-Asian patients. Median SCr and CrCl remained within normal ranges throughout the study. No patient had a confirmed increase of SCr by ≥ 0.5 mg/dL, or a confirmed CrCl to < 50 mL/min. Five patients (one Asian and four non-Asian HBeAg-negative) had confirmed phosphate levels < 2 mg/dL. All cases were transient and none required phosphate supplementation. No case was considered clinically significant by investigators. The rate of treatment discontinuation due to AEs was low (< 2%) in both Asians and non-Asians.

Resistance surveillance
No resistance to TDF developed in either Asian or non-Asian patients over 48 wk of treatment. In all, 24 (11%) Asian and 29 (10%) non-Asian patients were included in resistance analysis at week 48 due to viremia. Of these, 15 Asian and 23 non-Asians had HBV DNA > 400 copies/mL at week 48 without evidence of virologic breakthrough (defined as confirmed HBV DNA increase of > 1 log10 from nadir and/or to > 400 copies/mL after having < 400 copies/mL), six in each group had HBV DNA > 400 copies/mL at week 48 with evidence of virologic breakthrough, and three Asian patients had HBV DNA > 400 copies/mL at early discontinuation. Two Asian and two non-Asian patients were found to have conserved site changes. Clinical isolates from patients with conserved site changes or virologic breakthrough did not have reduced in vitro sensitivity to TDF.

DISCUSSION
This combined analysis included a large dataset of CHB patients treated with TDF for 48 wk, allowing a subgroup comparison between 217 Asian patients (102 HBeAg-negative and 115 HBeAg-positive) and 299 non-Asian (186 HBeAg-negative and 113 HBeAg-positive) patients. Treatment with TDF resulted in rapid virologic suppression, irrespective of baseline HBV DNA levels or HBeAg status, and a similarly high proportion of both Asian and non-Asian patients achieved normal ALT. No patient, including those with virologic breakthrough, developed amino acid substitutions associated with resistance to TDF. Although Asian patients had considerably lower BMI when compared with non-Asians in this study, there were no clinically meaningful differences in safety findings between the two groups, including no decline in renal function. The only difference in treatment outcome noted was a lower serologic response in Asian patients compared with non-Asians at week 48.

This combined analysis was limited to the first year of TDF treatment because the duration of Study 123 was 48 wk. However, data during the first year timeframe provide practical and useful information to clinicians and their CHB patients who are just starting TDF treatment.

Traditionally, post-hoc analysis of datasets combined across studies may be viewed as being less rigorous. However, the current analysis allowed the construction of a large sample size of patients who are under-represented in clinical trials sufficient to permit subgroup analysis and stratification. Comparing various outcome measures between subgroups confirmed and added insights to previous results from smaller datasets.

In keeping with previous reports[5,12], this combined analysis showed a higher proportion of HBeAg-negative patients achieved HBV DNA < 400 copies/mL after 48 wk of TDF treatment compared with HBeAg-positive patients, regardless of racial group. Rapid virologic suppression was seen in all patient groups in the current study when stratified by baseline viral load, with a similar rate of HBV DNA decline upon commencement of TDF treatment. Given that baseline viral load was higher overall in HBeAg-positive patients and the rate of HBV DNA decline was similar regardless of baseline HBV DNA or HBeAg status, it is to be expected fewer HBeAg-positive patients would achieve the pre-determined endpoint of HBV DNA < 400 copies/mL after 48 wk of treatment. In general, patients with higher baseline viral load would be expected to take longer to reach a targeted lower level of HBV DNA. This is in keeping with a recent report that evaluated the antiviral response after 240 wk of TDF treatment in patients included in the pivotal TDF Phase 3 studies who had high baseline viral load (HBV DNA ≥ 9 log10 copies/mL)[16]. The majority of patients (91.5%) in this high viral load group were HBeAg-positive and took longer to achieve HBV DNA < 400 copies/mL than those with baseline HBV DNA < 9 log10 copies/mL. Encouragingly, by week 96, the percentages of patients with HBV DNA < 400 copies/mL were similar in both groups[16]. These results emphasize that while antiviral efficacy in clinical trials is often reported as percentage of patients achieving undetectable HBV DNA at a pre-specified time point, this outcome measure may not be the most informative for everyday practices. Given that our study showed similar kinetics of decline irrespective of viral load and HBeAg status, our findings suggest that longer term treatment for patients with high viral load at baseline would eventually result in undetectable HBV DNA.

Asian patients in the current analysis showed a lower rate of HBeAg loss/seroconversion over 48 wk than did non-Asian patients. However, HBeAg serology response has been shown to increase with continuous TDF treatment; after five years, the rate of HBeAg loss/seroconversion was 47%/40% in Asian patients, similar to 50%/41% in non-Asian patients[17].

Over the 48-wk treatment period, 4% of non-Asian patients who were HBeAg-positive at baseline and who had HBeAg loss during treatment also achieved HBsAg loss and 2% HBsAg seroconversion. Although no Asian patient showed an HBsAg response during the study period, a three-year follow up of Asian patients from Study 123 showed that one patient lost HBsAg (1%)[18].

One limitation of the present study is the lack of liver histology data in the community-based Study 123. However, this is a reflection of current clinical practice, where fewer patients undergoing a liver biopsy. In the pivotal trials, Study 102 and 103, histologic improvement was shown in a majority of patients after 48 wk of TDF treatment. This improvement was further demonstrated by evidence of regression of fibrosis and cirrhosis in a majority of patients after 240 wk of therapy[6].

In summary, TDF provides potent suppression of HBV DNA, with normalization of ALT, improvements in liver fibrosis and no detectable resistance development in Asian patients with either HBeAg-positive or HBeAg-negative CHB over the first 48 wk of treatment. Efficacy is similar to that for non-Asian patients. Treatment was well tolerated, and with a tolerability and efficacy profile consistent with that in other CHB patient populations.

COMMENTS
Background

Randomized controlled trials have demonstrated the efficacy and safety of tenofovir disoproxil fumarate (TDF) in patients with chronic hepatitis B (CHB). However, specific data in Asian patients are limited and Asian patients have been under-represented in clinical trials. CHB is diverse among different racial and ethnic groups in terms of mode of transmission and predominant hepatitis B virus (HBV) genotype, which may result in differences in natural history and disease progression, and also response to therapy.

Research frontiers

Since a substantial proportion of the worldwide HBV-infected population is Asian, the comparison of data between Asian and non-Asian patients is important and can provide a better understanding of treatment outcome for Asian patients.
Innovations and breakthroughs

This study combined data from three clinical trials of TDF to achieve a large dataset of more than 500 patients, which allowed for comparison between Asians and non-Asians, hepatitis B e antigen (HBeAg)-negative and HBeAg-positive, and subgroups with differing baseline viral loads. Virologic response during the first 4 wk and 8 wk of treatment was specifically examined and compared between the subgroups. The study represents the first comparative analysis of large subgroups of CHB patients receiving TDF treatment, and as such provides valuable insight into the comparative safety and efficacy of TDF in Asian patients during the initial 48 wk of treatment.
Applications

The results of the present study show that TDF demonstrates similar efficacy in terms of viral suppression, normalization of alanine aminotransaminase (ALT) and improvements in liver fibrosis, with no detectable resistance in Asian and non-Asian patients regardless of baseline HBeAg status. The dynamics of viral load reduction during the first two months upon treatment initiation is similar for all subgroups of patients.

Terminology

The Fibrotest score is calculated from a combination of serum markers (-2-macroglobulin, haptoglobulin, apolipoprotein A1, gamma-glutamyl transpeptidase, and total bilirubin) with the age and gender of the patient.

Peer-review

The authors compared the effectiveness of tenofovir Asian vs non-Asian patients with chB regardless of baseline HBeAg status. Tenofovir showed similar rate of viral suppression, ALT normalization and improvement in liver fibrosis between the two groups. No drug resistance was noted in Asian and non-Asian patients.
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FIGURE LEGENDS

Figure 1  Proportion of Asian and non-Asian patients with hepatitis B virus DNA < 400 copies/mL over treatment duration according to hepatitis B e antigen status.
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Figure 2  Observed decline in hepatitis B virus DNA levels from baseline to week 48 in hepatitis B e antigen-negative patients (A) and hepatitis B e antigen-positive patients (B). LLoQ: Lower limit of quantification; Hbv: hepatitis B virus.
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Table 1  Patient characteristics at baseline  n (%)


�
HBeAg-negative�
HBeAg-positive�
�
�
Asian�
Non-Asian�
Asian�
Non-Asian�
�
�
n = 102�
n = 186�
n = 115�
n = 113�
�
Male�
71 (70)�
144 (77)�
60 (52)b�
84 (73)�
�
Age (yr, mean ± SD)�
  44 ± 9.4�
     44 ± 10.9�
  34 ± 9.7�
     33 ± 11.9�
�
BMI (kg/m2, mean ± SD)�
24.1 ± 3.1b�
26.4 ± 4.5�
23.0 ± 3.5b�
25.1 ± 5.5�
�
HBV DNA (log10 copies/mL, mean ± SD)�
  6.5 ± 1.4a�
  6.9 ± 1.3�
  8.4 ± 1.1b�
  8.9 ± 1.0�
�
Median ALT, U/L (Q1, Q3)�
73 (45, 115)�
103 (67, 140)�
90 (56, 144)�
118 (88, 196)�
�
Normal ALT1�
17 (17)b�
12 (6.5)�
10 (9)�
5 (4)�
�
1Normal ALT ≤ 34 U/L for females; ≤ 43 U/L for males. aP ≤ 0.05, bP ≤ 0.01, vs non-Asian patients. ALT: Alanine aminotransferase; BMI: Body mass index; HBeAg: Hepatitis B e antigen; HBV: Hepatitis B virus; Q1: Quartile 1; Q3: Quartile 3.





Table 2  Mean ± SD change in hepatitis B virus DNA levels from baseline (log10 copies/mL)


Weeks from baseline�
HBeAg-negative�
HBeAg-positive�
�
�
Asians�
Non-Asian�
Asians�
Non-Asian�
�
�
n = 102�
n = 186�
n = 115�
n = 113�
�
Week 4�
-2.9 ± 0.82�
-2.9 ± 0.80�
-3.1 ± 0.76�
-2.9 ± 0.77�
�
Week 8�
-3.4 ± 1.04�
-3.5 ± 0.85�
-4.0 ± 1.07�
-3.8 ± 0.88�
�
HBeAg: Hepatitis B e antigen.





Table 3  Change in liver histology  n (%)


�
Asian�
Non-Asian�
�
Histology improvement1�
95 (77.2)�
213 (71.5)�
�
Knodell necroinflammatory score�
�
�
�
   Improvement�
99 (80.5)�
227 (76.2)�
�
   No change�
9 (7.3)�
  38 (12.8)�
�
   Worsening�
2 (1.6)�
11 (3.7)�
�
   Missing�
13 (10.6)�
22 (7.4)�
�
Knodell fibrosis score�
�
�
�
   Improvement�
3 (2.4)�
15 (5.0)�
�
   No change�
89 (72.4)�
227 (76.2)�
�
   Worsening�
18 (14.6)�
  33 (11.1)�
�
   Missing�
13 (10.6)�
23 (7.7)�
�
1Defined as at least a two-point reduction in the Knodell necroinflammatory score and no worsening in the Knodell fibrosis score.
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