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Conclusions
•	 Both PAGE-B (platelet, age, gender, hepatitis B) 

score and FibroTest stratified long‑term 
hepatocellular carcinoma (HCC) risk in patients 
with chronic hepatitis B (CHB) receiving 
tenofovir‑based therapy, with very low HCC 
incidence observed in the lowest‑risk groups

•	 FibroTest values ≤0.48 identified a large subset 
of patients at low risk of HCC and provided 
complementary risk stratification to PAGE‑B

•	 Combining PAGE‑B and FibroTest increased the 
proportion of patients classified as low risk from 
39% (PAGE‑B alone) to 72% (combined strategy) 
while maintaining a high negative predictive value 
for HCC

•	 These findings support the feasibility of refined 
HCC risk stratification among people with CHB 
who have achieved virologic suppression

Plain Language Summary
•	 Chronic hepatitis B is a serious global health issue 

that led to approximately 1.1 million deaths in 
2024, with most of these deaths associated with 
complications including liver cancer

•	 The PAGE-B score is a common tool to predict 
the risk of developing liver cancer, but it classifies 
only a small portion of patients with chronic 
hepatitis B as having a low risk

•	 This analysis looked at patients enrolled in 
2 long‑running trials of tenofovir-based treatment 
and whether FibroTest, a noninvasive method 
for determining the severity of liver damage, can 
be combined with PAGE-B scores to optimize 
prediction of liver cancer risk

•	 The results suggest that this combined strategy 
could better identify patients who are at low 
risk of developing liver cancer compared with 
PAGE‑B alone

Introduction
•	 Chronic hepatitis B (CHB) is a major global health problem; in 2024, approximately 240 million individuals 

worldwide were living with CHB, and an estimated 1.1 million deaths were attributed to CHB, most of 
which were associated with complications including hepatocellular carcinoma (HCC)1

•	 Nucleos(t)ide analogues (NAs), such as tenofovir alafenamide (TAF) and tenofovir disoproxil fumarate 
(TDF), are recommended as first-line antiviral treatments for CHB2-4

•	 NA therapy reduces, but does not eliminate, the risk of HCC in patients with CHB5,6

•	 The PAGE-B (platelet, age, gender, hepatitis B) score is widely used to stratify HCC risk, but it identifies 
only a limited proportion of patients at low risk of developing HCC during long-term NA therapy7,8

•	 Fibrosis is an important determinant of HCC risk, and incorporation of fibrosis assessment (eg, FibroTest) 
may improve risk stratification beyond PAGE-B alone

Objective
•	 To evaluate the utility of FibroTest and PAGE-B for refining HCC risk stratification in patients with CHB receiving long-term tenofovir-based therapy

Results

Baseline Demographics and Characteristics and 8-Year Cumulative HCC Incidence by  
Baseline PAGE-B Category

Low Risk 
(PAGE-B ≤9) 

n = 642

Intermediate Risk 
(PAGE-B 10–17) 

n = 830

High Risk 
(PAGE-B ≥18) 

n = 159

Overalla 
N = 1631

Age, y, median (range) 33 (18–69) 42 (18–73) 55 (40–80) 39 (18–80)
Sex, male, n (%) 257 (40) 646 (78) 159 (100) 1062 (65)
Race, Asian, n (%) 520 (81) 704 (85) 129 (81) 1353 (83)
HBeAg positive, n (%) 466 (73) 504 (61) 68 (43) 1038 (64)
HBV DNA, log10 IU/mL, median (Q1, Q3) 7.7 (5.9, 8.4) 7.0 (5.5, 8.1) 6.7 (5.4, 7.8) 7.3 (5.6, 8.2)
ALT, U/L, median (Q1, Q3) 80 (51, 127) 82 (56, 137) 85 (62, 118) 82 (54, 132)
FibroTest value, median (Q1, Q3) 0.21 (0.13, 0.34) 0.40 (0.24, 0.58) 0.68 (0.51, 0.81) 0.33 (0.19, 0.54)
PAGE-B score, median (Q1, Q3) 6 (4, 8) 14 (12, 14) 18 (18, 20) 12 (6, 14)
Cirrhosis,b n (%) 9 (1) 83 (10) 63 (40) 155 (10)
DB phase treatment arm, n (%)

TAF 25 mg 429 (67) 568 (68) 95 (60) 1092 (67)
TDF 300 mg 213 (33) 262 (32) 64 (40) 539 (33)

aOverall, 1631 patients had baseline PAGE-B scores. bCirrhosis was defined as a FibroTest value ≥0.75. 
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Low Risk
(PAGE-B ≤9)

n = 642

Intermediate Risk
(PAGE-B 10–17)

n = 830

High Risk
(PAGE-B ≥18)

n = 159
HCC cases at year 8, n (%) 4 (0.6) 7 (0.8) 15 (9.4)
Incidence rate, events/1000 PY (95% CI) 0.95 (0.26–2.44) 1.21 (0.48–2.48) 14.07 (7.88–23.21)
Cumulative incidence at year 8, % (95% CI) 0.8 (0.0–1.6) 0.9 (0.2–1.6) 10.4 (5.4–15.4)
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Risk categories were defined as follows: low risk, PAGE-B score ≤9; intermediate risk, PAGE-B score 10–17; high risk, PAGE-B score ≥18. 
ALT, alanine aminotransferase; DB, double-blind; HBeAg, hepatitis B e antigen; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; PAGE-B, platelet, age, gender, hepatitis B; PY, person-years; 
Q, quartile; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate; y, year.

•	 HCC cases were enriched among patients with baseline characteristics associated with higher HCC risk, including older age, more advanced 
fibrosis/cirrhosis by FibroTest, and higher baseline risk categorization by PAGE-B score

•	 Baseline PAGE-B score effectively stratified HCC risk, with progressively higher cumulative HCC incidence observed across low‑risk, 
intermediate‑risk, and high-risk categories over 8 years

	— Overall, 642/1631 (39%) patients were in the low-risk category, and only 4 (0.6%) developed HCC through year 8 (negative predictive value 
[NPV] for HCC at year 8 = 99.4%)

Baseline Demographics and Characteristics and 8-Year Cumulative HCC Incidence by  
Baseline FibroTest Category

None to Mild 
(FibroTest ≤0.48) 

n = 1103

Moderate to Severe 
(FibroTest 0.49–0.74) 

n = 336

Cirrhosis 
(FibroTest ≥0.75) 

n = 155

Overalla 
N = 1594

Age, y, median (range) 36 (18–69) 45 (18–73) 52 (25–80) 39 (18–80)

Sex, male, n (%) 663 (60) 248 (74) 131 (85) 1042 (65)

Race, Asian, n (%) 902 (82) 287 (85) 136 (88) 1325 (83)

HBeAg positive, n (%) 759 (69) 172 (51) 80 (52) 1011 (63)

HBV DNA, log10 IU/mL, median (Q1, Q3) 7.6 (5.7, 8.4) 6.6 (5.2, 7.8) 6.8 (5.6, 7.9) 7.3 (5.6, 8.2)

ALT, U/L, median (Q1, Q3) 75 (52, 116) 88 (57, 165) 101 (72, 213) 81 (54, 126)

FibroTest value, median (Q1, Q3) 0.24 (0.15, 0.34) 0.60 (0.54, 0.66) 0.83 (0.79, 0.88) 0.33 (0.19, 0.54)

PAGE-B score, median (Q1, Q3) 8 (6, 12) 14 (10, 16) 16 (12, 18) 12 (6, 14)

DB phase treatment arm, n (%)
TAF 25 mg 747 (68) 223 (66) 100 (65) 1070 (67)

TDF 300 mg 356 (32) 113 (34) 55 (35) 524 (33)
aOverall, 1594 patients had baseline FibroTest values. 

6

4

2

0

Week
0 48 96 144 192 240 288 336 384

None to mild

Cirrhosis 

Moderate to severe

P <.0001

155 145 137 131 122 118 116 112 90

1103 1071 1033 985 907 880 855 832 660

Cirrhosis

None to mild
Moderate to severe 336 324 308 290 280 268 261 255 217

None to Mild
(FibroTest ≤0.48)

n = 1103

Moderate to Severe
(FibroTest 0.49–0.74)

n = 336

Cirrhosis
(FibroTest ≥0.75)

n = 155
6 (0.5) 11 (3.3) 9 (5.8)

0.80 (0.29–1.73) 4.81 (2.40–8.61) 8.88 (4.06–16.86)
0.7 (0.1–1.2) 3.5 (1.5–5.5) 6.8 (2.5–11.2)

HCC cases at year 8, n (%)
Incidence rate, events/1000 PY (95% CI) 
Cumulative incidence at year 8, % (95% CI) 

C
um

ul
at

iv
e 

H
C

C
 In

ci
de

nc
e,

 %

Number of 
patients at risk

Fibrosis severity was classified as follows: none to mild, Metavir F0–F1, FibroTest value ≤0.48; moderate to severe, Metavir F2–F3, FibroTest value 0.49–0.74; cirrhosis, Metavir F4, FibroTest value ≥0.75. 
ALT, alanine aminotransferase; DB, double-blind; HBeAg, hepatitis B e antigen; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; PAGE-B, platelet, age, gender, hepatitis B; PY, person-years; 
Q, quartile; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate; y, year.

•	 Baseline FibroTest category was associated with long-term HCC risk, with progressively higher cumulative HCC incidence observed with 
increasing fibrosis severity

•	 Patients with FibroTest values ≤0.48 had a very low risk of HCC through year 8; only 6 (0.5%) patients developed HCC (NPV for HCC at 
year 8 = 99.5%)

Baseline Demographics and Characteristics and 8-Year Cumulative HCC Incidence by 
Combined PAGE-B and FibroTest Risk Group

Low Risk 
(PAGE-B ≤9 and/or 

FibroTest ≤0.48) 
n = 1179

High Risk 
(PAGE-B >9 and 
FibroTest >0.48) 

n = 453

Overalla 
N = 1632

Age, y, median (range) 36 (18–69) 48 (19–80) 39 (18–80)
Sex, male, n (%) 698 (59) 365 (81) 1063 (65)
Race, Asian, n (%) 968 (82) 386 (85) 1354 (83)
HBeAg positive, n (%) 807 (68) 232 (51) 1039 (64)
HBV DNA, log10 IU/mL, median (Q1, Q3) 7.6 (5.7, 8.3) 6.6 (5.3, 7.8) 7.3 (5.6, 8.2)
ALT, U/L, median (Q1, Q3) 77 (53, 120) 92 (61, 174) 82 (55, 131)
FibroTest value, median (Q1, Q3) 0.25 (0.16, 0.36) 0.67 (0.57, 0.79) 0.33 (0.19, 0.54)
PAGE-B score, median (Q1, Q3) 8 (6, 12) 14 (12, 18) 12 (6, 14)
Cirrhosis,b n (%) 9 (1) 146 (34) 155 (10)
DB phase treatment arm, n (%)

TAF 25 mg 796 (68) 297 (66) 1093 (67)
TDF 300 mg 383 (32) 156 (34) 539 (33)

aOverall, 1632 patients had baseline PAGE-B scores and/or FibroTest values. bCirrhosis was defined as a FibroTest value ≥0.75.
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Risk categories were defined as follows: low risk, PAGE-B score ≤9 and/or FibroTest value ≤0.48; high risk, PAGE-B score >9 and FibroTest value >0.48. 
ALT, alanine aminotransferase; DB, double-blind; HBeAg, hepatitis B e antigen; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; PAGE-B, platelet, age, gender, hepatitis B; PY, person-years; 
Q, quartile; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate; y, year.

•	 A combined strategy defining low risk as either a PAGE-B score ≤9 and/or a FibroTest value ≤0.48 expanded the low-risk population to 
1179/1632 (72%) patients while maintaining a very high NPV for HCC at year 8 (NPV = 99.4%)

•	 The cumulative incidence of HCC development differed between low-risk and high-risk groups for the combined strategy (0.7% vs 4.7% at year 8; 
0.87 vs 6.23 events per 1000 person‑years; P <.0001)
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Methods
•	 Patients in this pooled analysis were enrolled in two Phase 3 trials (global and China cohorts) with 

similar designs
	— Study 108: hepatitis B e antigen (HBeAg)-negative patients (NCT01940341 and NCT02836236)9-11

	— Study 110: HBeAg-positive patients (NCT01940471 and NCT02836249)10-12

•	 Patients were randomized 2:1 to the following treatment groups:
	— TAF 25 mg once daily (QD) for up to 144 weeks (3 years) followed by open-label (OL) TAF
	— TDF 300 mg QD for up to 144 weeks (3 years) followed by OL TAF 

•	 All patients then received OL TAF 25 mg QD through up to 384 weeks (8 years)
•	 The presence of HCC was assessed by local standards of care; beginning at week 96, hepatic ultrasonography  

was introduced via a protocol amendment to be performed every 6 months to enrich HCC surveillance

•	 HCC risk was evaluated using the validated PAGE-B prediction model. PAGE-B scores were calculated at 
baseline for all patients with available data

	— Patients were assigned to low-risk (≤9 points), intermediate-risk (10–17 points), and high-risk (≥18 points) 
groups based on previously reported cutoffs8

•	 Fibrosis status at baseline was assessed by FibroTest (BioPredictive, Paris, France)
	— Patients were classified as having no to mild fibrosis (≤0.48), moderate to severe fibrosis (0.49–0.74), or 

cirrhosis (≥0.75) based on previously reported cutoffs13

•	 A combined risk stratification approach was evaluated, defining low risk as a PAGE-B score ≤9 and/or 
FibroTest value ≤0.48. All remaining patients were classified as having high risk

•	 The Kaplan-Meier method was used to estimate cumulative HCC incidence at year 8


