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Abstract

Real-world data are limited on tenofovir alafenamide (TAF). We aimed to study
TAF real-world outcomes with other first-line regimens for chronic hepatitis B
(CHB). We enrolled patients with CHB from 10 centers retrospectively and
followed them for 36 months prospectively. We analyzed switching patterns of
antiviral therapy and treatment outcomes of TAF, tenofovir disoproxil fumarate
(TDF), and entecavir therapy. For efficacy and safety, we analyzed a subset
of patients with complete data at 24 months after switching to TAF or remain-
ing on TDF or entecavir. Among 1037 enrollees, 889 patients were analyzed.
The mean age was 52%, and 72% were hepatitis B e antigen—negative. After
enrollment, shifts in therapies were mostly in reduced use of TDF from 63%
to 30% due to switching to TAF. Clinical parameters were compared at enroll-
ment or initiation to measures at 24 months for patients remaining on TAF
(187), TDF (229), or entecavir (181). At 24 months, a significantly higher por-
tion of patients on TAF achieved hepatitis B virus (HBV) DNA <201U/ml (93%
vs. 86%; p = 0.012) and normalized alanine aminotransferase (ALT) (66%
vs. 56%; p = 0.031) with stable estimated glomerular filtration rates (eGFRs).
However, a higher percentage of the patient with eGFR <60 ml/mi/1.7 m? was
observed in the TDF-treated group (9% vs. 4%; p = 0.010). In patients who re-
mained on entecavir or TDF for 24 months, ALT and HBV-DNA results did not
differ significantly from baseline. Treatment of CHB in the United States has
significantly shifted from TDF to TAF. Our data suggest that switching from
TDF or entecavir to TAF may result in increased frequency of ALT normaliza-
tion and potential clearance of viremia at the 24-month time point.
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REAL-WORLD EXPERIENCE WITH TAF AND OTHER ANTIVIRAL THERAPY FOR HBV

INTRODUCTION

It is estimated that 1.4 to 3 million people in the United
States live with chronic hepatitis B (CHB),!" which is
associated with a higher risk of progressing to liver
cirrhosis and developing hepatocellular carcinoma
(HCC).”! The goal of treatment for CHB is to improve
survival by preventing disease progression to cirrho-
sis, liver failure, and HCC.B* On treatment, virological
suppression has been associated with histological im-
provement and regression of cirrhosis, as well as re-
duced risk of hepatic decompensation and HCC and
can be achieved by long-term treatment with antiviral
agents.[3'4] Current international guidelines recommend
entecavir (ETV), tenofovir alafenamide (TAF), and
tenofovir disoproxil fumarate (TDF) as the first-line oral
antiviral for CHB.B*! Although randomized controlled
trials (RCTs) have reported the aforementioned antivi-
rals’ efficacy and safety profiles,®~® real-world data are
very important in terms of providing a more complete
picture of clinical outcomes in highly diverse patients
encountered in routine practice and capturing uncom-
mon adverse events underreported by RCTs.[101
Several, but not all, real-world studies on TDF and
ETV reported results in line with these clinical trials. In
a study in Turkey on 355 treatment-naive patients with
CHB, Idilman et al. observed that ETV and TDF had
similar efficacy and comparable safety profiles during
a 4-year treatment.'? Subsequently, larger studies in
France and Germany showed that the outcomes of
TDF in the real-world setting were consistent with re-
sults from pivotal trials.'®" In addition, several real-
world studies in Asia reported similar outcomes of ETV
or TDF therapy in Asian patients when compared with
those in pivotal trials.'>~'°! Another real-world study
by Wong et al. in the United States suggested that the
treatment outcomes of ETV and TDF were also compa-
rable with those in pivotal trials.[?®) However, in a recent
report on 658 patients treated with ETV in the United
States for a median duration of 4 years, Ahn et al. found
that the alanine aminotransferase (ALT) normalization
and hepatitis B virus (HBV) DNA suppression rates
were lower than previously reported in pivotal trials.[2]
While many real-world studies have examined the
efficacy and safety of ETV versus TDF, few have as-
sessed the actual treatment patterns of the regimen
used in the United States, especially since the availabil-
ity of TAF, which was approved by the Food and Drug
Administration in November 2016. Awareness of actual
treatment patterns in the United States is particularly
important for improving the quality of care for these
patients because a recent study showed the inconsis-
tency of practice patterns leading to different outcomes
in the United States.?? Furthermore, given the shorter
time frame of TAF availability relative to other HBV
therapies, data are limited on the real-world outcomes
of TAF and the alternative options. With that in mind,

we established the TRIO HBV registry and conducted
a retrospective and prospective national cohort study
in the United States between November 2016 and
January 2020. We aimed to describe the antiviral treat-
ment landscapes for CHB in the United States. In ad-
dition, the treatment outcomes on the first-line antiviral
therapies were also compared. As the U.S. Department
of Health and Human Services is developing the next
National Strategic Plan: A Roadmap to Elimination for
the United States, 2021-2025,%® we believe that our
study could provide evidence to potentially address
the gap in the care for patients with CHB and import-
ant data of antiviral outcomes in the real-world setting,
which are critical steps to reduce hepatitis B burdens in
the United States.

METHODS

Study patient selections and data
collection

This is a multicenter, observational, retrospective, and
prospective study in the United States that enrolled 1037
adult patients with CHB (age above 18years old) from
November 2016, the approval date of TAF, to January
2017 with the intent of capturing clinical and treatment
data at each office visit for 3years after enrollment up
to January 2020 (Figure S1). An additional 5months
following the observation period, through June 2020,
was allowed for data entry by the provider. Patients with
CHB on oral antiviral agents (including those patients
who were treatment-naive and initiating therapy) were
eligible to be enrolled at the index visit. The exclusion
criteria were as follows: patients with documented radi-
ological or histological HCC, serum AFP >500ng/ml at
enrollment, unlikely to survive at least 2years, inability
to participate in the follow-up for at least 2 years, or co-
infected with human immunodeficiency virus. Patients
were also excluded from the current study if they had
undergone solid organ transplantation, received chem-
otherapy, were treated with other immunosuppressive
therapy, or were enrolled in other clinical trials. For
the qualification of being included in the final analysis
data set, patients were required to have HBV virologi-
cal testing at the baseline and completed a minimum
follow-up of 24 months following enroliment. For the
safety and efficacy data, the subset of patients who
had complete virological data at baseline and month 24
were included. The data reported here were limited to
889 patients with known hepatitis B e antigen (HBeAg)
status at enrolliment and completed at least 2years of
follow-up (max and mean follow-up durations were 39
and 35 months, respectively).

Data were obtained from six academic and four
community-based centers across the nation, serving
17 U.S. states. As visit times varied among practices,
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patient assessments after the enrollment were as-
signed a nominal visit month every 6+ 1month (e.g.,
6 months, 12 months) from the enroliment. Treatment
details and laboratory measures were collected retro-
spectively at enrollment and limited to data no more
than 180days before enroliment. Prospective data
were collected from the enroliment to the last visit
within the observation period. Patient data were cap-
tured using an electronic case report form. Prompted
data fields included patient demographics, CHB treat-
ment at enroliment, treatment during the observation
period, the reason for therapy change, adherence to
therapy, and comorbidities such as anxiety, depres-
sion, hyperlipidemia, hypertension, diabetes mellitus,
osteopenia, osteoporosis, hemodialysis, and chronic
kidney disease. Outcome data including liver trans-
plant or development of HCC were also recorded.
Laboratory data and other test results were collected,
which included the complete blood count, aspartate
aminotransferase (AST), ALT, alkaline phosphatase,
bilirubin, albumin, total protein, serum creatinine,
alpha-fetoprotein (AFP), bone density T-scores, and
HBYV virological test results. The study was approved
by the Western Institutional Review Board (IRB) and
the IRB at each participating study site. The afore-
mentioned central IRB was used for centers or pri-
vate practices that did not have their own institutional
IRB. All patients provided consent before entering the
study.

Assessments and endpoints

Our primary objective was to evaluate the practice pat-
terns in terms of therapy selection and switching ther-
apy during the study period. To assess the frequency of
treatment change, the study population was distributed
by the number of different regimens received during
the entire observation period. To visualize the shifts in
treatment preferences over time, the study population
was classified by the treatment received at enroliment
and entry into each subsequent 6-month period. To as-
sess changes in laboratory measures or HBeAg status
over time, assessments were conducted using either
an index date of enrollment or an index date of the
treatment start date, depending on the analysis. Index
dates were compared with the first values observed in
month 24 or after.

The secondary assessments were efficacy and
safety of the first-line antiviral therapies on study
patients. Patients were stratified into three sub-
groups who received ETV, TDF, or TAF for further
comparison. The efficacy assessments included the
percentage of patients who had HBV DNA <201U/
ml and normalization of ALT during the 24-month
prospective follow-up period, respectively. All data
evaluated were at the 24 +1-month time point, which

was determined as the study endpoint for efficacy
and safety. The safety analyses included several
important parameters for disease progression and
laboratory adverse events such as albumin <3.4 g/
dl, platelet count <150 x9log10/L, and the estimated
glomerular filtration rates (€GFR) <60 ml/min/1.73 m2.
We also assessed the percentage of patients who
had Fibrosis-4 index (FIB-4)>3.25, HBeAg positivity,
or Reach-B=10 at the end of the study as the explor-
atory endpoints in the three groups.

Standard of care and laboratory testing

All study sites prospectively assessed patients’ clini-
cal progress every 3 to 6 months (window + 1 month) as
per local standard of care. All laboratory testing was
performed at the respective local laboratories for each
center. For HBV-DNA detection, the lower limit of quan-
titation was 20 1U/ml. For measures, FIB-4 scores were
calculated per Sterling et al.*!! The eGFR was calcu-
lated using the CKD-EPI Creatinine Equation.?®! The
risk of HCC was estimated by REACH-B scores per
Yang et al.?® |n the current study, completed viral sup-
pression was considered when the local laboratories
reported the serum HBV DNA <20IU/ml. The normali-
zation of ALT was defined for males as <31IU/L and
females <191U/L, and impaired renal status was con-
sidered as eGFR <60ml/min/1.73m?. An independent
data monitor from Trio Health performed the data qual-
ity control by reviewing the submitted electronic case
report forms for data completeness and accuracy.

Statistical analyses

Statistical analyses were conducted using the statisti-
cal software package of IBM SPSS Statistics 24 (IBM
SPSS, New York, NY, USA) or R-3.6.2 software (The
R Foundation, Wien, Austria). Categorical variable
comparisons were via chi-square analysis with subse-
quent z-tests of column proportions or by the McNemar
test. Bonferroni correction was applied for repeated
measures. For continuous variables, comparisons be-
tween groups were made using the Mann-Whitney U
test for independent samples. The treatment pattern
analyses were performed for the entire cohort and
also separately for the subgroup of patients recruited
at community-based centers and those recruited at
university-based centers. In addition, a subgroup anal-
ysis of treatment patterns was evaluated based on the
HBeAg status. For the efficacy and safety of each an-
tiviral treatment, analyses were performed on patients
with test results available at specific time intervals from
each treatment group, and variables at baseline were
compared among the three groups. Statistical signifi-
cance was set at the 0.05 level.
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RESULTS

Study population characteristics at
enrollment

The current study analyzed 889 of 1037 patients who
had completed data, whereas 14% (148 of 1037) of
enrollees who missed follow-ups or lacked data dur-
ing the study were not included. The patient enroliment
and treatment status during the study is presented
in Figure 1. The characteristics of study patients and
subgroups at enrollment are given in Table 1. Most of
the patients (87%) were Asian, 6% African or African-
American, 5% White, and 2% were of other races or
unknown. The mean (SD) age was 52 (+13) years with
43% <50vyears old. At enrollment, 28% (250 of 889)
were HBeAg-positive and 72% (639 of 889) were
HBeAg-negative. The most common comorbidities in-
cluded hypertension (23%), hyperlipidemia (13%), and
diabetes mellitus (10%). Almost all patients (98%) were
on treatment at baseline: 63% (561 of 889) TDF, 25%
(223 of 889) ETV, 4% (32 of 889) TDF plus emtricit-
abine, 3% (28 of 889) lamivudine, 1% (12 of 889) initi-
ated TAF, and 1% (9 of 889) adefovir dipivoxil. Baseline
mean (SD) ALT was 31 (£36) U/L and 17% (148 of 889)
of patients had detectable levels of serum HBV DNA.
Impaired renal function (measured by eGFR <60ml/
min/1.73m?) was recorded for 7% (58 of 886). Bone
density scans were only available for 3% (26 of 889)
of the study population precluding further analysis.
Disease stages were assessed at baseline in 825 of
889 patients with FIB-4 scores, which showed 30%
(247 of 825) with evidence of FIB-4 scores between

1.45 and 3.25, and 5% (42 of 825) with cirrhosis (FIB-4
scores >3.25). The mean (SD) REACH-B score was
6.6 (£2.5).

When patients were stratified by HBeAg status for
the comparison of baseline variables, the HBeAg posi-
tive group was younger (mean of 48years vs. 53 years,
p<0.001), had a lower mean FIB-4 score (1.2 vs. 1.7,
p<0.001), a higher proportion of patients with detect-
able HBV DNA (31% vs. 11%, p<0.001), elevated ALT
(51% vs. 42%, p = 0.013), and higher REACH-B (7.8
vs. 6.1, p<0.001). In addition, treatment regimens at
enroliment were significantly different between the two
groups, most notably for a significantly higher percent-
age of HBeAg-positive patients on TDF (69% vs. 61%;
p<0.001), whereas ETV was selected frequently in
HBeAg-negative patients when compared to those with
HBeAg-positive (28% vs. 18%; p<0.001). However,
HBeAg groups were not significantly different for gen-
der, body mass index (BMI), race, region of origin,
payer type, or site of care (academic vs. community).

Most patients received care in sites classified as ac-
ademic (62%, n = 550 of 889). Populations by site type
differed in race, the region of origin, and primary payer
type but not by gender, age, BMI, or proportions with
detectable levels of serum HBV DNA or elevated ALT
(Table 1). When compared with community sites, the
academic practices had a lower fraction of patients with
platelets <150 x 10%/L (20% [67 of 335] vs. 13% [69 of
546]; p = 0.005), higher prevalence of anxiety (1% vs.
4%; p = 0.014), and higher frequency of depression (1%
vs. 5%; p = 0.013). In academic practices at enroliment,
a significantly higher percentage of patients received
ETV (28% vs. 20%; p<0.001), and a significantly lower

Enrolled patients
N=1037

A

Excluded due to missing data
N=148

Analysis Subset
N=889

4

On therapy at Enrollment
N=867
4 v A 4 v
TOF ETV TAF Other
N=561 N=223 N=12 N=71
— —|
Stayed on Stayed on Stayed on
> TDF > ETV > Other
N=229 N=181 N=44
Switched to Switched to Switched to
Lo> TAF > TAF > TAF
N=321 N=31 N=14
Switched to Switched to Switched to
» Non-TAF »| Non-TAF > Non-TAF
N=11 N=11 N=13
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v
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A 4 ; A 4 h 4

Started Started Started Started
TDF ETV TAF Other
N=5 N=5 N=11 N=1

Stayed on Stayed on Switched to
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Enrollment and treatment status of the study patients. ETV, entecavir; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil
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percentage of patients were treated with TDF (58% vs.
72%; p<0.001) compared with community practices.

Antiviral treatment patterns after
TAF approval

Of 889 patients, 867 (98%) were on therapy at enroll-
ment, and the remaining 22 (2%) initiated treatment
during the observation period (Figure 1). The propor-
tion of patients remaining on their enroliment treatment
throughout the observation window was 52% (463)
and was not significantly different (p = 0.58) between
HBeAg-negative (51%, 328 of 639) and HBeAg-positive
(54%, 135 of 250) (Table S1). However, the proportion
of patients on the same therapy throughout the study
in academic sites significantly differed from that in
the community practices (63% [349 of 550] vs. 34%
[114 of 339]; p<0.001). After enroliment shifts in treat-
ments were mostly in reduced use of TDF from 63%
to 30% and increased use of TAF from 2% to 38% in
24 months. The use of entecavir decreased from 25%
to 22% (Figure 2A) during the same period. When the
subgroup analyses were performed for TAF use at the
24-month time point, we found that the use of TAF was
similar (Figure 2B,C) between the HBeAg-positive and
HBeAg-negative subgroups (36% [91 of 250] versus
39% [251 of 639]; p = 0.473). However, there was a sig-
nificantly higher proportion of patients treated with TAF
in the community practices (Figure 2D,E) compared
with academic settings (62% [209 of 339] vs. 25% [139
of 550]; p<0.001).

Patients switched to TAF versus those
remaining on TDF or ETV

Among 389 patients who initiated TAF during the study
period, 6% (23 of 389) initiated TAF at enrollment, 4%
(14 of 389) switched from second-line therapies, 83%
(321 of 389) switched from TDF, and 8% (31 of 389)
switched from ETV. The reason for the switch to TAF
was assessed by the principal investigators at the time
of switch and is given in Table S1. Most of the switches
to TAF were listed for either safety (TDF, 63%; ETV,
77%) or physician preference. To better understand the
clinical profile of patients who switched to TAF from
TDF or ETV compared with those who remained on
these enrollment therapies during the study period,
we examined the characteristics at enrollment for four
subgroups (Table 2): (A) switched to TAF from TDF
(n = 321), (B) remaining on TDF (n = 229), (C) switched
to TAF from ETV (n = 31), and (D) remaining on ETV
(n = 181). In the subgroup assessment, among pa-
tients who switched to TAF therapy (group A, n = 321)
from TDF, 58% (186/321) of them were from commu-
nity practices. In contrast, 76% (175 of 229) of patients

remaining on TDF were in care at academic sites
(group B). Similarly, for patients switching to TAF from
ETV (group C, n = 31), 55% (17 of 31) of patients who
switched to TAF came from community sites, whereas
73% (133 of 181) of patients remaining on ETV (group
D) were from academic sites. In the academic sites,
the number of patients who remained on TDF or ETV
was significantly higher than that to be treated with TAF
(p<0.001 TDF and p = 0.003 ETV).

At enrollment, a significantly lower portion of pa-
tients in group A (TDF-TAF) was HBeAg-positive (25%
vs. 37%, p = 0.005) and receiving care in the academic
practices (42% vs. 76%, p<0.001) compared with
group B (remaining on TDF), whereas in the compar-
ison between group C (from ETV to TAF) and group D
(remaining on ETV), a significantly lower percentage of
patients in group C were treated at academic sites (45%
vs. 73%, p = 0.003). To assess the independence of
association with switching treatment from TDF or ETV
to TAF, we examined demographic, payer, and clinical
data at enroliment. Using logistic regression with back-
ward selection (Table S1), the following variables at
enroliment were independent predictors for switching
therapy from TDF to TAF: being HBeAg-positive (OR:
0.60 [95% CI: 0.39-0.93], p = 0.023) or receiving care
in community practices (OR: 5.24 [95% CI: 3.53-7.90],
p<0.001). The independent predictors for increased
likelihood of switching from ETV to TAF were being
treated in community practices (OR: 6.57 [95% CI:
2.47-19.12], p<0.001), BMI (OR: 0.86 [95% CI: 0.75-
0.98], p = 0.030), and hyperlipidemia (OR: 0.23 [95%
Cl1 0.04, 0.83], p = 0.043). Among 229 patients who re-
mained on TDF therapy through 24 months of study,
we identified 67 of 229 (29%) patients who had met the
criteria to be switched to TAF or ETV based on the rec-
ommendation from European Association for the Study
of the Liver guidelines in 2017.2" These patients had at
least one of the following indications: age over 60years
(n = 63), eGFR <60 ml/min/1.73m? (n = 10), or osteopo-
rosis (n = 6). The percentage of patients who continued
on TDF with risk factors was similar between academic
and community sites (30% [52 of 175] vs. 28% [15 of
54]; p = 0.870).

Real-world experience with TAF and other
first-line regimens

Of the patients initiating TAF at enrollment or during the
observation period (n = 389), 91% (355 of 389) were
on TAF at the date of censure, and 9% (34 of 389) had
discontinued. Among patients on TAF, 48% (187 of
389) received therapy for 224 months. These patients
(n=187) were included in the efficacy and safety analy-
ses and were compared with patients who remained
on TDF (n = 229) or ETV (n = 181) during the study
period of 24 months (Table S1). In patients with TAF



REAL-WORLD EXPERIENCE WITH TAF AND OTHER ANTIVIRAL THERAPY FOR HBV

1886 |

8¢L0

N

100°0>

100°0>

G0S°0
€0€0

LG50
5870
5290

100°0>

(@) 'sa
(o) d

(%¥1) 8¥

(%01) €
(%e1) ¥
(%02) 89
(%29) v61

(%8) 82
(%0) 0
(%06) ¥0€
(%2) £

(%2) g
(%2) 8
(%) 1
(%z6) Lie

(%6) 62
(%G€) 811
(%€9) 181

(%€) L1

(¥) 5¢
(%91) €
(%EY) Lyl
(%zg) 801
(%6) 1e

(z1) 25
(%29) v61
(0¢) L've

(6e€ = u)
Ayunwwo) (a)

(%81) 001

(%6) 8%
(%21) 26
(%6) 6%
(%99) 19¢

(%€1) #£6 10 89
(%2) veg o €l
(%18) ¥€G Jo e€¥
(%) #€5 40 02

(%) 61
(%2) 8¢
(%2) 9¢
(%€8) L6v

(%L1) 09
(%t€) 881
(%09) 2.2

(%8) g2

() g2
(%.1) 26
(%6€) viz
(%t€) G81
(%l1) 65

(€)1
(%69) vze
(62) 'se

(0s5 =u)
a1wapedy (9)

100°0>

G010
6090

YeY'0

8¥8°0

1080
0/¥°0

V4

_100°0>
100°0>
6150

1590

(a) 'sa (v) d

(%1€) 22

(%l1) 82
(%L1) L
(%¥)) v€
(%¥9) Lol

(%€9) 851

(%11) 9¥2 40 92
(%2) 9rzj0 G
(%98) 9tz Jo Lig
(%2) 9vz jo ¥

(%2) ¥
(%8) zL
(%8) 2L

(%68) 0zz

(%01) 92
(%ze) 18
(%29) 1EL
(%9) zL

(v) g2
(%6) ¢
(%8¢€) 96
(%9¢) 68
(%21) €¥

(e1) v
(%29) zvlL
(672) L'se

(ogz =u)
+ByogH (g)

(%11) 12

(%8) 5
(%)) 801
(%€l) €8
(%29) v6€

(%19) z6€

(%11) L2940 0L
(%2) L2940 01
(%¥8) L29 Jo 25
(%) L2910 €2

(%2) 2L
(%8) v¢e
(%9) 6¢
(%28) 8vS

(%01) €9
(%€) G2z
(%15) Lee

(%) v2

() 52
(%61) €21
(%1¥) 592
(%zg) ¥02

(%2) v

(e1) eg

(%69) 9.¢€

(92) z'se

(6£9 = u) -ByegH (v)

juawjolud je sdnoibgns AqQ pue ||elaAo soljsLisoeleyd jualied

(%21) 8L

(%6) 28
(%S1) g€l
(%€1) LLL
(%29) 655

(%29) 055

(%11) €28 40 96
(%2) €2840 Gl
(%8) €28 40 Ge/
(%€) €840 12

(%2) 9L
(%8) ov
(%9) 15
(%28) 89/

(%01) 68
(%¥€) 90€
(%2S) 85 ¥

(%) 9¢

(v) g2
(%91) G¥L
(%l¥) 19€
(%¢¢) €62

(%01) 06

(e1) s

(%89) 815
(L2) vse
(688 = u) |e301

|w/N10C< VNA AgH

Alojeloge]
umouun 1o JayjQ
aIeoIpa
presipsiy
[e1oJaWWwo)
JaAed Alewlid
2JED JO 9IS dlWapedy
seollawy
adoing
elsy
ol
uib1io jo uoibay
umouun 1o Jayj0
SHUM
3oelg
ueisy
aoey
+0€
6'62—0°5¢C
6'72—9'8l
S'gl>
dnoub |INg
(a@s) uesw ‘INg
+G9
¥9-08
6—G€
7€-8l
sieak ‘dnoib aby
(as) uesw ‘aby
SleN

(as) ueaw ‘dn-moj|o} JO SYIUO\

pajou ssajun (%) "ON

I 379Vl



| 1887

'S|9A8| OM} UBY} 810W Y}IM SB|qeLIBA 10} 1$8)-Z AQ Jualapip Ajjueoyiubis ale jey) suoljiodold uwnjod sa)eodlpul z ‘ssa| 10 GO'0 = d Je @oualayip uesiubis sajeolpul,

"auUIPNAIGIe) AGL ‘SNUIA g stieday

‘AGH ‘Xapul #-s1soiqi4 ‘p-g|4 ‘eel uonedy|l Jejniawo|b pajewnss ‘Y49e xapul ssew Apoq ‘||Ng ‘9selajsueiioulwe ajeliedse ‘| Sy ‘9SeiajSuUBIjoulWe suluee ‘1Y ‘JIAojepe ‘AQY ‘BulpnAlwe| ‘D] € iSuolelAaIqqy

HEPATOLOGY COMMUNICATIONS

z (%2L) eve
(%2) L
(%0) 0
(%0) 0
(%€) 11
z (%02) 69
(%)
z (%0) 0
(%2) L

_100°0>
6810 (%S2) 98
8120 (%S1) 06
680°0 (%€L) €F
£100 (%1) g
7100 (%) ¥
7€6°0 lze=u(e2) 99
0S¥°0 6ec=U(621) 0’16
900 lee=u(L1) L1
26L°0 (zo) 12
1880 (g¥) 1€
5000 (%02) 6€€ 40 29
6150 (%9) 6£€ 40 02
(%) 1e€ 40 22
(%1€) LeE 4o ¥OL
(%29) L€€ 40 G0Z

0510
0680 (%) 051
6.5°0 (%9%) GS1
(@) 'sa (6ce =)
(0)d Ayunwwo (a)

(%89) 81
(%) g
(%0) 1
(%0) L

(%) 12

(%82) ¥S1

(%) L
(%S) 82
(%€) g1

(%22) 8Ll
(%zl) 59
(%86) 6
(%3) 92
(%) 22

G6r=u(9'2) 99
1¥S=Uu('02) 026
ey =u(gL) 'l
(e1) L2

(62) 1€

(%€1) 9¥G 40 69
(%2) LS Jo 8¢
(%) ¥6¥ 40 02
(%62) v61 40 €V
(%19) v6¥ Jo LEE

(%S¥) L¥C
(%¥) 1wz

(0g5 =u)
a1wapedy (9)

z

100°0>
1000
6EL°0
¥50°0
2€0°0
T

100°0>
§€0°0
100°0>
882°0
¥200
100°0>
0L€°0

z

z

z

100°0>
1000
£100

(a) 'sA (v) d

(%69) zL1
(%) €
(%0) 0
(%0) 0

(%8) Lz
(%81) 9v
(%0) 1
(%l) 2
(%2) §

(%91) 6€
(%91) 6€
(%2) 8L
(%9) ¥1
(%) 6

62z=U(re) 8L
05z =U ('61) 8'€6
gez=u(l)zl
(ez2) 622

(€29) 6'9¢

(88) 2z

(%S) 05z/EL

(%€) g€2/9

(%61) 5€2/SY
(%82) G€T 40 ¥81

(%9¢€) 06
(%15) 8zl

(osz =u)
+ByogH (g)

(%19) 68¢
(%l) 6
(%0) 1
(%0) 1

(%2) 11

(%82) 211

(%) 8
(%) 92
(%€) 21

(%92) 991
(%21) 92
(%z1) vL

(%€) L1
(%€) 21

6eg=U(€2) 19
9€9=U (¥'61) 8°06
065 =u(91) L1
(G¥1) €92

(g'92) 62

(821 ¥LL

(%2) 9€9 40 G
(%9) 066 0 9¢
(%t€) 065 J0 202
(%09) 066 J0 25€

(%8%) 20€
(%) 892

(6£9 = u) -ByegH (v)

(%€9) 195
(%) 2L
(%0) 1
(%0) L
(%) ¢
(%52) €22
(%l) 6
(%€) 82
(%2) 22

(%€2) ¥0z
(%€L) GLL
(%01) 26
(%€) 1e
(%€) 92

zze=u(g2) 99
988 =U(¥'6l) 9’16
Gz8=Uu(g'1) gL
(L21) L9z
(gge)z'ie

(%G1) 9€1

(%) 988 40 8
(%S) Ge8/zy
(%0€) G28 40 L¥2
(%G9) Gz8 40 9€5

(%St) 26€
(%St) 96¢

(688 = u) |e301

44aL
dvL
NGl
N4l
Ol14/4al
AL3
AQY
ol¢
juswijeas} uo JoN
juswieal|
uoisualiadAH
ejwapidijiadAH
se8jeqelq
uoissaideq
Ayoixuy
safjipiglowoy
(a@s) uesw ‘'g-Hov3Y
(@s) uesw "y499
(as) uesw ‘y-gi4
(@s) uesw ‘18v
(as) uesw ‘v
/0L x0S1 > sia|9leld
LJUEL LUIW/WO9> H4D®
gZ'e<
GTe-G¥'L
Sv'L>
¥-d14
1Iv<1SvY
17V pejeAs|q

pajou ssajun (%) "ON



1888

REAL-WORLD EXPERIENCE WITH TAF AND OTHER ANTIVIRAL THERAPY FOR HBV

80%
70%

60%

80%

70%

60%

10%

0%

80%

70%

60%

50%

40%

30%

20%

10%

0%

80%

70%

60%

50%

40%

30%

20%

10%

0%

(A) Study Sample, n=889

63%
TAF, 38%
TDF, 30%
2% ETV, 22%
8% P—— Other, 7%
29 G Not on therapy, 2%
enroliment 6 months 12 months 18 months 24 months
(n=889) (n=889) (n=889) (n=889) (n=889)
(B) HBeAg negative, n=639
61%
TAF, 39%
28% ; TDF, 28%
/ 2%
7% [ Other, 6%
3% G Not on therapy, 3%
enroliment 6 months 12 months 18 months 24 months
(n=639) (n=639) (n=639) (n=639) (n=639)
(C) HBeAg positive, n=250
69%
[ TDF, 37%
TAF, 36%
18%
ETV, 15%
10% // Other, 10%
1% Not on therapy, 2%
enroliment 6 months 12 months 18 months 24 months
(n=250) (n=250) (n=250) (n=250) (n=250)
(D) Academic Site of Care, n=550
58%
TDF, 37%
e ETV, 26%
/’_’— ~TAF, 25%
e / Other, 10%
1% S Not on therapy, 1%
enroliment 6 months 12 months 18 months 24 months
(n=550) (n=550) (n=550) (n=550) (n=550)
(E) Community Site of Care, n=339
72%
TAF, 62%
20% TDF, 19%
// FTv 5%
9% = g Other, 2%
“ Not on therapy, 1%
enrollment 6 months 12 months 18 months 24 months
(n=339) (n=339) (n=339) (n=339) (n=339)

FIGURE 2 Treatment patterns and landscape in the United States following TAF availability: overall (A), hepatitis B e antigen (HBeAg)—
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treatment for 2years or longer, the comparison of key
measurements at 24 months (Table 3) to those at the
time of TAF initiation (limited to patients with measures
at both time points) revealed a significant decrease in
the number of patients with elevated ALT (44% [79 of
181] vs. 34% [62 of 181]; p = 0.031) and a significant
increase in HBV-DNA suppression (86% [155 of 180]
vs. 93% [168 of 180]; p = 0.012). The proportions of
patients with eGFR <60ml/min/1.73m?, FIB-4>3.25,
platelets <150 x9log10/L, or REACH-B=10 were not
significantly different between the time points of initiat-
ing TAF and at 24 months.

Of the 561 patients on TDF at enrollment, 41%
(229/561) did not switch therapy and completed the 24-
month follow-up. Comparisons of variables for efficacy
and safety were made between the data obtained at
enroliment and at/after 24 months (limited to patients

with measures at both time points), which showed that
HBV-DNA suppression to the levels of <201U/ml was
achieved in a significantly higher percentage of pa-
tients at the end of 24 months (80% [173 of 215] vs.
87% [187 of 215]; p = 0.014). In addition, the percentage
of patients with eGFR <60ml/min/1.73m? increased
significantly at/after 24 months (4% [8 of 196] vs. 9%
[18 of 196]; p = 0.010). However, the percentages of pa-
tients who had albumin <3.4 g/dl, elevated ALT levels,
AST>33U/L, FIB-4>3.25, HBeAg positivity, platelets
<150 x%9log10/L, or Reach-B=10 were not significantly
different between the two time points (Table 3).
Among 223 patients on ETV at enroliment, 81%
(181 of 223) did not switch therapy and completed the
24-month follow-up. When compared with the base-
line efficacy and safety parameters at enrollment (lim-
ited to patients with measures at both time points), we

TABLE 3 Changes in laboratory variables from treatment initiation (TAF) or enrollment (TDF, ETV) to month 24 of therapy

Treatment initiation/

Variables assessment at

enroliment month 24
Laboratory variables Treatment n? % 95% CI % 95% ClI P
Albumin <3.4 g/dl ETV 154 4% (1.4-8.3) 2% (0.4-5.6) 0.371
TAF 155 1% (0.2-4.6) 2% (0.4-5.6) >0.99
TDF 193 4% (1.8-8.0) 4% (1.8-8.0) >0.99
Elevated ALT ETV 177 38% (30.7-45.4) 36% (28.6—43.1) 0.635
TAF 181 44% (36.3-51.2) 34% (27.4-41.7) 0.031
TDF 216 47% (40.0-53.6) 43% (36.4-49.9) 0.302
AST >33U/L ETV 177 11% (7.0-16.9) 11% (7.0-16.9) >0.99
TAF 181 11% (6.9-16.5) 7% (3.9-12.0) 0.169
TDF 215 14% (10.0-19.8) 13% (8.8-18.3) 0.677
eGFR <60ml/min/1.73 m? ETV 161 8% (4.4-13.4) 9% (5.3-14.9) 0.683
TAF 178 6% (3.1-10.8) 7% (3.9-12.2) 0.683
TDF 196 4% (1.4-7.2) 9% (5.5-14.1) 0.010
FIB-4>3.25 ETV 153 5% (1.9-9.2) 8% (4.6-14.1) 0.041
TAF 166 5% (21-9.3) 4% (1.3-7.7) 0.617
TDF 193 8% (4.8-13.1) 10% (6.0-14.9) 0.248
HBeAg+ ETV 64 28% (17.6-40.8) 22% (12.5-34.0) 0.289
TAF 116 29% (21.2-38.5) 25% (17.4-33.9) 0.182
TDF 104 51% (41.0-60.9) 48% (38.2-58.1) 0.579
HBV DNA <201U/ml ETV 173 86% (80.1-90.9) 91% (85.4-94.6) 0.099
TAF 180 86% (80.2-90.8) 93% (88.6-96.5) 0.012
TDF 215 80% (74.5-85.5) 87% (81.7-91.2) 0.014
Platelets <150 x 10%/L ETV 165 17% (11.6-23.6) 16% (11.1-22.9) >0.99
TAF 173 16% (11.0-22.5) 18% (12.5-24.5) 0.546
TDF 215 16% (11.6-21.9) 14% (10.0-19.8) 0.221
Reach-B=10 ETV 157 8% (4.5-13.7) 5% (2.2-9.8) 0.131
TAF 172 6% (2.8-10.4) 3% (1.3-7.4) 0.134
TDF 194 8% (4.4-12.4) 7% (4.0-11.8) >0.99

#The number of patients who completed 24 months of follow-up in TAF, TDF, and ETV were 187, 229 and 181, respectively. The number of patients who had
data captured for each variable with both time points is presented in this column. p-values were generated using the McNemar test.



1892 |

REAL-WORLD EXPERIENCE WITH TAF AND OTHER ANTIVIRAL THERAPY FOR HBV

observed a significant high portion of patients with
FIB-4>3.25 at/after 24 months of ETV therapy (5% [7
of 153] vs. 8% [13 of 153]; p = 0.041). However, other
outcome parameters did not significantly differ between
the two time points, which included the percentages of
patients who had albumin <3.4 g/dl, normalized ALT
levels, HBV DNA below the levels of detection, AST
>33U/L, eGFR <60ml/min/1.73m?, HBeAg positivity,
platelets <150 x 9log10/L, or Reach-B=10 (Table 3).

DISCUSSION

In this U.S. patient registry of predominantly Asian,
over-50-year-old patients with HBeAg-negative CHB,
we observed treatment shifting significantly from TDF
as a dominant regimen (63% of all therapies) in 2017
to TAF (38%) at the start of 2020. Adoption of TAF
was similar between HBeAg-positive and HBeAg-
negative subgroups, although considerably greater
in populations treated in the community (62% of pa-
tients at 24 months) compared with academic (25%
of patients at 24 months) practices. TAF adoption for
treatment of HBeAg-negative disease was anticipated,
given the renal safety profile of TAF and long-term
therapy required to achieve a functional cure in this
population.[3'4*28] The rapid uptakes of TAF observed
in HBeAg-positive patients and community settings
were expected, because HBeAg-positive cases had
a higher frequency of viremia and elevation of ALT on
other regimens, and patients in the community often
had comorbidity and compensated disease (TAF was
off-label for decompensated disease during the study
period).[7'8'29'3°] The most common reason given for
switching to TAF was patient safety, but interestingly,
a significant number of patients (n = 63) who met the
criteria for a switch with renal disease, older age, or
diabetes were not switched over the study duration.
Although a few real-world studies on TAF (primarily
in Asia) have been published, data are limited to the TAF
effects on ETV-treated patients with a relatively small
sample size (ranging from 100-300 patients).°~33 To
our knowledge, the current study is by far the largest one
to assess real-world outcomes of all first-line regimens.
We found that patients who switched from TDF or ETV
to TAF had a significantly higher frequency of clear-
ing their viremia and/or normalizing ALT at 24 months,
whereas patients who continued ETV did not achieve
those outcomes, and patients who continued on TDF
only improved viremia but not the frequency of ALT nor-
malization at 24 months. In the initial registration stud-
ies comparing TAF to TDF, a higher frequency of ALT
normalization was also seen on TAF.[":8l Many studies
have shown that low-level viremia or persistent abnor-
mal ALT while on antivirals increases the risk of dis-
ease progression and HCC.®*~3"1 Our data suggested
that switching ETV or TDF therapy to TAF may be a

more favorable option for patients with persistent vire-
mia and/or abnormal ALT, which further enhances our
understanding of the efficacy of TAF treatment (pivotal
RCTs only showed that TAF was superior to TDF on
ALT normalization).’®2% |n terms of safety, signifi-
cantly more patients on TDF therapy had worsening
eGFR from baseline after 24 months of therapy. In con-
trast, there were no safety concerns for patients with
TAF or ETV. These outcomes were consistent with the
findings in pivotal trials.[*=82% The reasons for more pa-
tients with FIB-4>3.25 at/after 24 months of ETV ther-
apy compared with baseline were not fully understood,
due to the limitation of the study design and the small
number of patients. We believe that failure to achieve
outcomes on both viremic control and ALT normaliza-
tion may contribute to the worsening of FIB-4 scores in
this group.[34]

There are several study limitations primarily associ-
ated with the non-randomized design and loss to fol-
low-up, although this is a small proportion of patients
in a real-world setting. The efficacy data are interest-
ing but should be interpreted with the caveats that they
do not represent the entire patient population, even
though the subset analyzed was well matched at base-
line. When comparing baseline profiles between the
TAF and ETV groups, the TAF group had a significantly
higher portion of patients with elevation of ALT, which
could potentially underestimate the TAF effects on ALT.
In addition, patients treated with ETV were older and
often associated with HBeAg negativity, high BMI, or
hyperlipidemia. These factors, including metabolic syn-
drome, may reduce the generality of these findings,
particularly on ALT normalization. Finally, our findings
may not be fully applicable to the non-Asian popula-
tions, as they are underrepresented in our study.

In conclusion, we found a significant shift in the
treatment paradigm from TDF to TAF in this U.S. regis-
try cohort and identified gaps in managing patients with
CHB, including deviations from the standard of care.
In comparison, of the first-line antiviral therapies, our
data suggest that TAF is a good first option for patients
with CHB in the United States, and within the limita-
tions of this real-world study may also be considered
for populations with abnormal ALT or viremia on other
therapies.
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