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Impact of Treatment With Tenofovir Alafenamide or Tenofovir Disoproxil Fumarate 
on Hepatocellular Carcinoma Incidence in Patients with Chronic Hepatitis B 
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 *p=0.165; †All OL cases occurred within 48 weeks after switching to TAF; ‡p=0.085. Q, quartile.

*Amended to extend double-blind (DB) to Week 144 and open-label (OL) to Week 384 (Year 8); Shaded areas represent patients 
who rolled over to OL TAF at Week 96 (TAF n=360; TAF n=180); §ClinicalTrials.gov NCT01940341 and NCT01940471 (global), 
‖CT02836249 and NCT02836236 (China). ALT, alanine aminotransferase; eGFRCG, estimated glomerular filtration rate by Cockcroft-
Gault; HBeAg, hepatitis B e antigen

*Cirrhosis defined as baseline Fibrotest score ≥0.75.

*2018 AASLD criteria (≤35 and ≤25 U/L for males and females).  All results in figures expressed as missing = excluded. 

SIR is Standardized Incidence Ratio of observed cases/predicted cases as determined by REACH-B 

*Cirrhosis defined as Fibrotest score ≥0.75. AFP, alpha-fetoprotein.

AE, adverse event; CI, confidence interval; REACH-B, risk estimation for HCC in CHB. 11.Yang HI et al. Lancet Oncol. 2011;12:568-74.

 ♦ Tenofovir alafenamide (TAF)
 – Novel tenofovir (TFV) prodrug with greater plasma stability, enhanced hepatic uptake, and lower 

circulating TFV levels relative to tenofovir disoproxil fumarate (TDF)1–3 
 – TAF has shown efficacy noninferior to TDF with improved bone and renal safety through 96 weeks in 

viremic chronic hepatitis B (CHB) patients,4 and 48 weeks in virally suppressed patients who switched 
from TDF to TAF5

 ♦ Antiviral therapy reduces the risk of hepatocellular carcinoma (HCC) in CHB patients6,7

 – Recent studies suggest differences may exist in HCC risk reduction among first-line treatments for CHB 
(TDF and entecavir)8-10

 ♦ Study aim: 
 – Evaluate HCC incidence and impact of antiviral treatment with TAF or TDF over 5 years in two ongoing 

Phase 3 studies

 ♦ Two Phase 3, randomized, DB, active-controlled trials (global§ and China‖ cohorts)
 – Study 108 (N=579): HBeAg-negative patients 
 – Study 110 (N=1053): HBeAg-positive patients 

 ♦ Key inclusion criteria: HBV DNA ≥20,000 IU/mL; ALT >60 (males) and >38 U/L (females); with/without 
compensated cirrhosis; eGFRCG ≥50 mL/min; no evidence of HCC (recent imaging)

 ♦ 2:1 randomization: stratified by HBV DNA level and treatment status (naïve/experienced)

 ♦ Baseline predictors of HCC by MV analysis: Age (HR 1.11; p <0.001), male gender (HR 7.57; p=0.007)

 ♦ Baseline/on-treatment predictors of HCC development by MV analysis:
 – Lack of ALT normalization at Week 24 (HR 6.90; p=0.011), Cirrhosis (HR 4.18; p=0.006), baseline HBsAg 

level (HR 0.53; p=0.006), and baseline hypertension (HR 5.55; p<0.001)

 ♦ Early discontinuations:  TAF n=3 (AE, withdrew consent, death); TDF n=4 (AE, investigator discretion, 
withdrew consent, noncompliance)

 ♦ HCC was a predefined adverse event (AE)
 – Screening, diagnosis, and treatment as per local standards of care
 – Hepatic ultrasonography (every 6 mo) added at Week 96

 ♦ Cumulative HCC incidence plotted by Kaplan-Meier method, baseline and on-treatment predictors for HCC 
assessed by multivariate (MV) analysis using Cox proportional hazards regression model 

 ♦ Predicted HCC incidence calculated by REACH-B risk score1

 – Standardized incidence ratios (SIRs) for observed vs predicted cases calculated through Week 240 
(using maximum observed time for each patient); 95% confidence intervals (CI) calculated by Poisson 
regression

 ♦ In >1600 HBeAg-positive and -negative patients with CHB enrolled in 2 large Phase 3 studies, 
antiviral treatment for 5 years demonstrated:
 – Low rates of HCC with TAF or TDF treatment (1.0% and 1.9%, respectively); cumulative 

incidence (by KM) did not differ for TAF vs TDF
 – Lack of ALT normalization at Week 24, advanced age, male gender, and cirrhosis were 

predictors of HCC development by MV analysis
 ♦ Significant reduction in HCC incidence vs predicted rates by REACH-B was seen for all cases and 

for patients with no cirrhosis at baseline
 – In patients treated with TAF, a significant reduction in SIR was seen; for TDF there was a trend 

toward a significant reduction
 ♦ Additional follow-up and further assessment of HCC risk reduction using other risk estimators is 

needed to confirm these results

We extend our thanks to the patients, their families, and all participating investigators.
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Interim Analysis

240

OL TAF 25 mg

TAF, n=1093 TDF, n=539 Total, N=1632
HCC cases, n (%)* 11 (1.0) 10 (1.9) 21 (1.3)

Double-blind phase, n (%) 5 (0.5) 6 (1.1) 11 (0.7)
Open-label TAF phase, n (%) 6 (0.5) 4 (0.7)† 10 (0.6)

Median time to HCC onset, wk (Q1, Q3)‡ 173 (56, 217) 81 (26, 122) 104 (55, 191)

0 24 48 72 96 120 144 168 192 216 240 264 288
n at risk

TAF 1093 1074 1054 1038 1017 992 968 920 821 688 620 290 35
TDF 539 525 521 503 493 483 466 429 390 325 294 140 22

p=0.14
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HCC
n=21

No HCC
n=1611 p-Value

Median age, y (Q1, Q3) 53 (49, 59) 39 (31, 48) <0.001
Male, n (%) 19 (90) 1044 (65) 0.014
Asian, n (%) 20 (95) 1334 (83) 0.682
Median HBV DNA, log10 IU/mL (Q1, Q3) 6.5 (5.7, 7.1) 7.3 (5.6, 8.2) 0.116
Median ALT, U/L (Q1, Q3) 69 (54, 100) 82 (55, 132) 0.215
HBeAg-negative, n (%) 10 (48) 583 (36) 0.279

HBV genotype, n (%)

A 0 85 (5)

0.287
B 2 (10) 369 (23)
C 16 (76) 807 (50)
D 3 (14) 328 (20)

Median Fibrotest score (Q1, Q3) 0.64 (0.59, 0.77) 0.32 (0.18, 0.54) <0.001
Cirrhosis, n (%)* 7 (33) 148/1573 (9) <0.001

HCC
TAF
n=11

TDF
n=10

Median age, y (Q1, Q3) 54 (49, 59) 52 (48, 59)
Male, n (%) 11 (100) 8 (80)
Asian, n (%) 10 (91) 10 (100)
Median HBV DNA, log10 IU/mL (Q1, Q3) 7.0 (5.7, 7.4) 6.2 (5.6, 6.6)
Median ALT, U/L (Q1, Q3) 93 (62,110) 60 (42, 69)
Treatment naïve, n (%) 7 (64) 10 (100)
Median Fibrotest score (Q1, Q3) 0.63 (0.59, 0.78) 0.65 (0.53, 0.77)
Cirrhosis, n (%)* 4 (36) 3 (30)
Median AFP, ng/mL (Q1, Q3) 10.2 (5.6, 34.3) 11.5 (5.3, 24.6)

HBV DNA <29 IU/mL ALT Normalization*
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Observed cases, n=21 REACH-B–predicted cases, n=50

SIR (95% CI): 
0.42 (0.27, 0.64);

p <0.001
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Observed cases with cirrhosis, n=7
REACH-B–predicted cases, n=38
Observed cases without cirrhosis, n=14

SIR (95% CI): 
0.63 (0.30, 1.31); 

p=0.214

SIR (95% CI):
0.37 (0.22, 0.63); 

p<0.001

REACH-B–predicted cases, n=11
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SIR (95% CI): 
0.35 (0.19, 0.62);

p <0.001

SIR (95% CI):
0.55 (0.30, 1.02); p=0.058
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TAF observed cases, n=11
REACH-B–predicted cases, n=18
TDF observed cases, n=10

REACH-B–predicted cases, n=32

Week Week

Observed vs Predicted Cases of HCC

Demographics: HCC vs No HCC

Baseline Demographics and Disposition: TAF and TDF HCC Cases 

HCC Incidence and Onset

HBV DNA and ALT Normalization Over 240 Weeks
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