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Introduction
	— Hepatitis B virus (HBV) infection affects approximately 296 million 

individuals globally and is associated with cirrhosis, hepatic 
decompensation, and hepatocellular carcinoma (HCC)1,2

	— Tenofovir alafenamide (TAF):
•	 A novel tenofovir (TFV) prodrug 

with greater plasma stability, 
enhanced hepatic delivery of 
active drug (TFV-diphosphate) to 
hepatocytes, and lower circulating levels of TFV compared with 
tenofovir disoproxil fumarate (TDF)3-6

•	 In comparative trials, TAF demonstrated noninferior antiviral 
efficacy and improved renal and bone safety compared with 
TDF at weeks 48 and 96 among viremic and virally suppressed 
hepatitis B e antigen (HBeAg)-negative and HBeAg-positive 
patients7-9

	— Patients from these trials were eligible to receive open-
label (OL) TAF, and favorable renal and bone safety were 
observed during a 5-year interim analysis10

Key Findings
	— Through 8 years of treatment, no new safety 

signals were identified for TAF
	— Increases in fasting lipids and body weight were 

observed, which plateaued after year 5
	— Minimal declines in eGFRCG and in hip and 

spine BMD occurred among patients treated 
with TAF over 8 years

	— Among those treated with DB TDF, the early 
declines in renal function and BMD steadily 
improved after switching to TAF

Conclusions
Over 8 years, treatment with TAF was safe 
and well tolerated by patients with chronic 
HBV; switching from TDF to TAF after 2 or 3 
years resulted in improvements in renal and 
bone safety parameters

These results provide further support for use 
of TAF as a preferred treatment for chronic 
HBV infection
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Objective
	— To evaluate safety outcomes at year 8 (week 384) in patients with HBeAg-negative 

and HBeAg-positive chronic HBV treated with TAF (double blind [DB] and OL) or TDF 
(DB) followed by TAF (OL)

Methods
Study Design

TAF 25 mg qd

TDF 300 mg qd

1440 38448Week 96a

N = 866

N = 432

240

OL TAF 25 mg

• HBV DNA ≥20,000 IU/mL

• ALT >60 (males) and 
>38 U/L (females)

• With/without 
compensated cirrhosis

• eGFRCG ≥50 mL/min

• Treatment naïve or 
treatment experienced

Key inclusion criteria

OL5y
n = 225b

OL6y
n = 207b

Final interim 
analysis

aAmendment 3 enacted to extend DB to week 144 and OL to week 384 (year 8). Shaded areas represent patients who rolled over to OL TAF at week 96 (OL6y) or week 144 (OL5y) based 
upon the timing of the amendment. bPatients who received DB TDF and switched to TAF. ALT, alanine aminotransferase; eGFRCG, estimated glomerular filtration rate by Cockcroft-Gault; qd, 
once daily.

	— Two Phase 3, randomized, DB, active-controlled trials
•	 Study 108 (NCT01940341; N = 425 originally randomized and treated): HBeAg-

negative patients
•	 Study 110 (NCT01940471; N = 873 originally randomized and treated): HBeAg-

positive patients
•	 Methods for Studies 108 and 110 are described elsewhere8,9

	— After completion of the DB phase, all patients were eligible to receive OL TAF through 
year 8

	— Safety endpoints:
•	 Cumulative adverse events (AEs), serious AEs, and graded laboratory 

abnormalities during the OL phase
•	 Bone: changes in hip and spine bone mineral density (BMD) by dual energy X-ray 

absorptiometry and serum markers of bone turnover 
•	 Renal: changes in estimated glomerular filtration rate by Cockcroft-Gault (eGFRCG) 

and quantitative urinary markers of tubular proteinuria—ratio of retinol-binding 
protein (RBP) to creatinine (Cr) and ratio of β2-microglobulin (β2M) to Cr

•	 Metabolic parameters: changes in fasting lipids, including total cholesterol (TC), 
high-density lipoprotein cholesterol (HDL), low-density lipoprotein cholesterol (LDL), 
triglycerides (TG), and TC/HDL ratio; change in body weight

Results
Patient Disposition 

Received DB TDF 
n = 432

Completed DB phase and 
entered OL phase 

n = 382, 88%

Completed OL TAF 
n = 327, 76%

Completed DB phase and 
entered OL phase 

n = 775, 89%

Completed OL TAF 
n = 647, 75%

Received DB TAF 
n = 866

Randomized and treated: N = 1298

N = 128 Discontinued OL TAF N = 55
65 Withdrew consent 27
19 Lost to follow-up 9
12 Investigator’s discretion 5
8 Adverse events 3
7 Protocol-specified criteria for withdrawal 3
6 Pregnancy 1
4 HBsAg seroconversion 4
3 Noncompliance with study drug 3
2 Lack of efficacy 0
1 Death 0
1 Progressive diseasea 0

N = 89 Discontinued DB TAF or TDF N = 49
30 Withdrew consent 21
14 Lost to follow-up 6
8 Investigator’s discretion 8

13 Adverse events 4
9 Pregnancy 2
6 Noncompliance with study drug 3
3 Protocol-specified criteria for withdrawal 1
1 Death 2
4 HBsAg seroconversion 0
1 Lack of efficacy 1
0 Protocol violation 1

aMetastatic HCC. HBsAg, hepatitis B surface antigen.

	— 974 of 1298 (75%) patients completed the OL phase
	— Overall excellent patient retention with very few patients (n = 11; <1%) discontinuing 

OL TAF due to an AE

Baseline Demographics and Disease Characteristicsa

TAF
n = 866

TDF→TAF
n = 432

Age, y, mean (SD)  40 (11.8) 41 (12.3)
Male, n (%) 544 (63) 275 (64)
Asian, n (%) 687 (79) 333 (77)
White, n (%) 167 (19) 87 (21)
Black or African American, n (%) 7 (1) 6 (1)
Other race, n (%) 5 (1) 6 (1)
BMI, kg/m2, median (Q1, Q3) 24 (21, 27) 24 (22, 27)
Body weight, kg, median (Q1, Q3) 67 (57, 76) 66 (58, 78)
HBeAg positive, n (%) 569 (66) 290 (67)
ALT, U/L, median (Q1, Q3) 80 (56, 123) 80 (53, 130)
FibroTest score ≥0.75, n/N (%)b 76/846 (9) 42/421 (10)
eGFRCG

 
, mL/min, median (Q1, Q3) 106 (91, 125) 105 (90, 124)

Osteoporosis by spine BMD T-score, n (%)c 57 (7) 29 (7)
Osteoporosis by hip BMD T-score, n (%)c 12 (1) 2 (<1)
Diabetes mellitus, n (%) 57 (7) 29 (7)
Hypertension, n (%)   99 (11) 62 (14)
Hyperlipidemia, n (%) 76 (9) 44 (10)

aAmong all patients who were randomized and treated with DB TAF or TDF (Safety Analysis Set); bSuggestive of cirrhosis (ie, Metavir F4; BioPredictive S.A.S, Paris, France); cT-score <−2.5. 
ALT, alanine aminotransferase; BMI, body mass index; Q, quartile.

Open-Label Safety: Adverse Eventsa

Patients, n or n/n (%)
TAF 

n = 775
TDF→TAF

n = 382
Any AE 525 (68) 271 (71)
Grade 3 or 4 AE 60 (8) 27 (7)
Grade 3 or 4 AE related to study drug
     AE (1 patient each)

2 (<1)
cerebrovascular accident; renal neoplasm

0

Serious AE 97 (13) 49 (13)
Serious AE related to study drug
     AE (1 patient each)

4 (1)
cerebrovascular accident; renal neoplasm; ALT increase; osteonecrosis 

0

D/C due to AE
     AE (1 patient each)

9 (1)
cardiopulmonary failure; myelodysplastic syndrome; HCC; pancreatic 

carcinoma; cerebrovascular accident; 
gamma-glutamyltransferase increased; osteonecrosis; osteoporosis; 

proteinuria

3 (1)
tuberculosis; ascites; 

pemphigoid 

Deathb 1 (<1) 0
HCCc 8 (1) 6 (2)
Adverse events occurring in ≥5% of patients
     Headache
     Upper respiratory tract infection
     Nasopharyngitis
     Hypertension
     Arthralgia
     Cough
     Back pain

59 (8)
55 (7)
52 (7)
37 (5)
41 (5)
28 (4)
34 (4)

30 (8)
27 (7)
23 (6)
26 (7)
23 (6)
27 (7)
23 (6)

aAmong patients in the OL safety analysis who received ≥1 dose of OL study drug (OL Safety Analysis Set); bTreatment-emergent death. There were 6 deaths in total (5 DB and 1 OL; TAF 3, 
TDF 3); cA total of 14 HCC cases occurred during the OL phase, while overall, 21 patients developed HCC during the DB and OL phases of the study. D/C, discontinuation.

Grade 3 or 4 Laboratory Abnormalities Occurring in ≥ 2% of Patientsa

Patients, n or n/n (%)
TAF 

n = 775
TDF→TAF

n = 382
Maximum postbaseline toxicity grade 185/772 (24) 93/378 (25)

     Amylase 15/772 (2) 10/377 (3)

     Creatine kinase 11/772 (1) 8/377 (2)

     Fasting cholesterolb 11/767 (1) 11/373 (3)

     Fasting LDL cholesterolb 45/760 (6) 30/373 (8)

     Increased fasting glucoseb 12/767 (2) 7/373 (2)

     Fasting triglycerides 5/767 (1) 7/373 (2)

     Urine occult bloodb 26/772 (3) 12/377 (3)
aAmong patients in the OL safety analysis who received ≥1 dose of OL study drug; bGrade 3 abnormalities only (no Grade 4 events reported). 

	— Through 8 years of treatment, no new safety signals have been identified for TAF

Median Change in Fasting Lipids and Body Weight Over 8 Years
TAF TDF→TAF OL6y TDF→TAF OL5y
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	— Among patients receiving TAF, small median increases in TC, LDL, and TG and a small 
median decrease in HDL were observed

	— Among TDF→TAF patients, modest decreases in TC, HDL, LDL, and TG were observed 
during DB TDF treatment, consistent with the known lipid-lowering effect of TDF11,12

•	 Following the switch from TDF to TAF, levels of TC, HDL, LDL, and TG stabilized to 
levels observed in the TAF-only treatment group

	— Notably, TC:HDL ratio, a marker of cardiovascular risk, increased minimally (≤0.5 fold) 
over 8 years in all groups

	— Small (≤2.0 kg) median increases in body weight were seen after 8 years of treatment 
across study groups 

Mean % Change in Hip and Spine BMD Over 8 Years
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	— Among patients receiving TAF, decreases in hip and spine BMD were minimal at year 
8 (<2% and <1%, respectively), consistent with the rates of BMD decline seen with 
advancing age13

	— Switching from TDF to TAF at year 2 (week 96) or year 3 (week 144) was associated 
with increases in BMD, indicating that TDF-induced bone loss can be reversible

Median % Change in Bone Biomarkers Over 8 Years
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CTX, C-terminal telopeptide of type 1 collagen; P1NP, N-terminal propeptide of type 1 procollagen.  

Changes in Renal Parameters Over 8 Years
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	— Among patients receiving TAF, median eGFRCG decreased by ~5 mL/min over 8 years, 
consistent with declines with normal aging14

•	 After switching from TDF to TAF, median eGFRCG increased to levels similar to the 
TAF group, showing reversibility in early TDF-associated declines

	— Over 8 years of TAF treatment, median % increases in ꞵ2M:Cr were small (11%) and 
remained relatively stable; tubular proteinuria increased during DB TDF treatment and 
then markedly improved after switching from TDF to TAF (similar findings were seen 
with RBP:Cr, data not shown)

Additional data from this study describing the efficacy of TAF at year 8 will be presented in presentation OS-067
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