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NOI DUNG

, Téng quan vé HBV.

|, Chan doan viém gan siéu vi B.

11, Diéu tri viém gan siéu vi B.
IV, Vai trd ctiia TAF trong diéu tri viém gan siéu vi B.
V, Két luan.



International Agency for Research on Cancer

|, TOng quan vé HBV. ) o
1, Tinh hinh ung thw tai Viét Nam. Viet Nam

Source: Globocan 2018

: Number of new cases in 2018, males, all ages
Number of new cases in 2018, both sexes, all ages
Viet Nam

Source: Globocan 2018

Incidence, Mortality and Prevalence by cancer site

New cases Deaths S-year prevalence (all ages)
Cancer Number Rank (%) Cum.risk Number Rank (%) Cum.risk Number Prop.
Liver 25335 1 16.45 2.59 25404 1 2348 2,59 21055 21.82
Lung 23 667 2 1537 257 20710 2 1914 227 22 564 23.38
Stomach 17527 3 1138 1.86 15 065 3 139 1.52 21839 22,63
Breast 15229 4 9.89 293 6103 4 5.64 1.24 42188 86.56
Rectum 8815 5 5.72 093 4673 6 432 0.44 20184 20.92
Nasopharynx 6212 6 4.03 0.64 4232 7 39 047 16290 16.88
Leukaemia 6144 7 3.9 0.52 4923 5 4.55 043 16 565 1717
Colon 5457 8 3.54 0.60 3183 8 294 0.31 11662 12.09
Thuraid S 418 qQ ELY) 0 45 SR 2 n4q, .. 00S | ... 1ARA7 17 51

Ti 1€ mac va tir vong do ung thu gan la gan tuong ducng
Cho thay mirc d6 nguy hiém cua ung thu gan.

https://gco.iarc.fr/today/data/factsheets/populations/704-viet-nam-fact-sheets. pdf



Trend of leading cancer incidence in Vietham,
2000 to 2018.

Leading cancer in Vietnam 2000-2018 (Males) Leading cancer in Vietnam 2000-2018 (Females)
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—e—Lung 6,905 14,652 16,722 —a—Breast 5,538 12,533 15,229
—o—Liver 5,787 9,372 19,568 —e—Colorectum 2,566 6,110 7,126
—e—Stomach 5,711 10,384 11,161 —a—Lung 2,001 5,709 6,945
—a=(olorectum 2,878 7,568 7,607 - Stomach 3,418 4728 6,366
—a—Nasopharynx 2,006 2,992 4,559 == iver 1,861 2,319 5,767
== ervix 5,260 5,664 4,177

Pham et al . Cancer Control Volume 26 - 2019: 1-14



TINH HINH HBV & HCC O’ BENH NHAN VIET NAM.

- HBV LA NGUYEN NHAN CHU YEU GAY HCC.
- DA SO PHAT HIEN BIEN CHUNG HCC RAT TRE.

Nhdm bénh nhan HCC méi phat hién : 80.52% c6 lién quan dén nhiém
virus viém gan.

KIEM SOAT TOT BENH VIEM GAN SIEU VI B SE
GIUP GIAM CAC BIEN CHUNG CHET NGUOT

DO BENH GAN GAY RA.

15371 benh nhan HCC mai phat hien.
43.09 % da qua chi dinh diéu tri.

Nhom bénh nhan HCC mdi phat hién nhung da qua chi dinh dieu tri:
75.57% c0 lién quan dén nhiém virus viém gan.
HBV: 57.06%.
HCV: 16.58%.
HBV & HCV: 1.93%.
Nguyén Dinh Song Huy — BV Chg Réy.



2, Global Impact of HBV

World population 7.6 billion'

CHB, chronic hepatitis B.

2 billion with
evidence of HBV

infection?
887,000
s HBV-related deaths
i P in 20153

~257 million
with chronic HBY
infection3

1. U.S. and World Population Clock. Population Clock. Web. 5 March 2020.

2. World Health Organization. Guidelines for the Prevention, Care and Treatment of Persons with Chronic Hepatitis B Infection, March 2015
http://apps.who.int/iris/bitstream/handle/10665/154590/9789241549059_eng.pdf;jsessionid=A5C1DODE1BAC8E2B053E139071630B01?sequence=1
3. World Health Organization. Hepatitis B. Fact Sheet http://www.who.int/news-room/fact-sheets/detail/hepatitis-b. Accessed May, 18 2018.



Geographical Distribution

Prevalence of HBV infection (HBsAg) in the general population, by WHO region, 2015
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3, Course of Chronic Hepatitis B Infection

Anti-HBe
HBY DNA
.""‘.
R~
ALT CE I W
ot CERC AT
Immune i i -
Immune clearance : . Reactivation :
\ tolerant (HBeAg+ CHB) Low Replicative (HBeAg- CHE) Resolution )
» This phase occurs in « High or fluctuating « Low or undetectable HBY « Some patients may have « After many years, some
patients with perinatally HBV DNA levels DNA levels reactivation of HBV patients
acquired infection « Persistent or intermittent « Normal ALT levels replication may enter a resolution phase
« Minimal or no fluctuation in ALT levels « Mild hepatitis, minimal « Usually older patients with « Not considered a “cure” as
inflammation « Active inflammation and fibrosis, but cirrhosis more advanced liver disease intra-cellular HBV DNA is still
« May last 1 to 4 decades liver damage may be present from « Fluctuating levels of ALT and  present
previous liver damage HBV DNA

CHB follows a nonlinear clinical course; not all patients will go through each phase

Keeffe EB et al. Gastroenterol Hepatol. 2008;6:1315-1341.
Yim HJ, Lok ASF. Hepatology. 2006;43:5173-5181.
Martin P, et al. Clin Gastroenterol Hepatol. 2015 July 15.



CHB Is Associated With Severe Burden of Disease

Five Year Cumulative Incident Rates of Development of CHB Complications

0.1%-3%’

HCC

10%-17%'

Acute N Chronic [IRAEGEN Cirrhosis Liver
Infection B Infection.2 Transplantation

15%'

..
(Decompensation) 70%-85%'

3Patient is chronically infected if HBsAg+ for > 6 months.

Figure adapted with permission from Fattovich G, et al. In: Marcellin P, 1. Fattovich G, et al. J Hepatol. 2008;48:335-352.
ed. Management of Patients With Viral Hepatitis. Paris: APMAHB; 2004. 2. Lok ASF, McMahon BJ. Hepatology. 2009;50:1-36.



Il, Chan doan viém gan siéu vi B.

Cac diu an ( Marker) chan doan siéu vi viém gan B.

- C6 nhiéu nhéat cac ddu 8n chan doan trong cac tac nhan gay bénh.
- Kinh dién & hién tai & vai noi: 5 HBV.

- Nhiéu dau &n khac nhau gilp cho chan doan chinh xac c6 bénh; giai
doan bénh; theo doi diéu tri bénh & tién lugng dugc bénh.

- Cac xét nghiém cu thé han: Dinh tinh, dinh lugng.
- NguGi Thay thu6c phai ndm ro y nghia
cua cac dau an va su dung hgp ly, dung

trong thuc hanh hang ngay.




Xet nghiem sieu vi B giw vali tro then

DY

chot trong chan doan, diéu tri va tién
g bé

Hepatitis B Virus

+ Partially dsDNA




III, Diéu tri viéEm gan si€u vi B.
Goals of Therapy for HBV.

Liver histology Serum HBV DNA declines

improves ’o\

Prevention
of cirrhosis,
HCC, and
death

N\,

7 ALT

Seroconversion normalization

(HBeAg loss, anti-HBe production, HBsAg
loss)



DINH NGHIA PIEU TRl KHOI HBV

= 1. Diéu tri khai virus hoan toan:khéng phat hién
HBsAg va HBV DNA/ huyét thanh va cccDNA
trong gan.

= 3. Diéu tri khéi mét phan: HBsAg van phat hién
va HBV DNA khéng phat hién trong huyét thanh
kéo dal.

EASL 2018



viém gan B dang thay doi hang ngay.

Theo thoi gian, diéu tri HBV da phat trién dé dap trng nhu
cau thay doi cua bénh nhan.

TDF

ADV (tenofovir
S (adefovir disoproxil VemlidyF’
2 dipivoxil) fumarate) tenofovir alafenamide &z
(G)

2002 2005 2006 2008
‘_5:% VEMLIDY dua tenofovir téi
—; dich, gidi phap méi cho
- LAM ETV LdT hém nay va twong lai.
<§ (lamivudine) (entecavir) (telbivudine)
l‘)% Pegylated interferon

Dates provided are based on US approval dates.
Vietnam/VEM/072020/001.



FDA Approved Therapies for CHB

Date
Generic Name Trade Name Manufacturer Approved
for CHB
Interferons
Interferon alfa-2b, ® Schering
recombinant e & Corporation 1392
Roche
i - ®
Peginterferon alfa-2a Pegasys Laboratories 2005
Nucleosides/Nucleotides
Lamivudine Epivir-HBV® GlaxoSmithKline 1998
Adefovir dipivoxil Hepsera® Gilead Sciences 2002
: Bristol-Myers
®
Entecavir Baraclude Squibb 2005
Telbivudine Tyzeka® LelEil a_nd 2006
Novartis
Tenofovir DF Viread® Gilead Sciences 2008

Tenofovir alafenamide Vemlidy® Gilead Sciences 2016

U.S. Food and Drug Administration (FDA)
https://www.fda.gov/forpatients/illness/hepatitisbc/ucm408658.htm Accessed May 18, 2018



TAF la liéu phap diéu tri dau tay dworc khuyén céo
b&i cac hwéng dan quoc te & Bo Y Te Viét Nam.

2015

EASL
2017

APASL
2015

Liéu phap diéu tri

TDF, ETV, PEG-IFN | TAF!

TDF, ETV?

TDF, ETV| TAF,|PEG-IFN3

TDF, ETV, ADV, LdT, LAM, PEG-IFN*

TAF: Tenofovir alafenamide; TDF: Tenofovir disoproxyl fumarate; ETV: entecavir; PEG-IFN: pegylated
interferon; ADV: Adefovir disoproxil; LdT: Telbivudine; LAM: Lamivudine

3310/Qb-BYT - 7/2019

\J
Tac dung phu

Tén thudc Liéu ngwoiYoh ¥ * Liéu tré em
- 300 mg/ngay
Tenofovir - Déivei ngudicosuy L A A
; x 5 4 = 121udi va cdn ndng = 35 kg: liéu
disoproxil than: didu chinh liéu theo 0 4

fumarate™ (TDF)

Entecavir (ETV)

§ Bénh than, hdi chirng Fanconi, hdi chikng
A bl Irong nhwe nguw i lén lo@ing xwang, nhiém toan lactic
mukc loc cau thdn (Phu

luc 4)

Tré =2 tudi: tinh liéu theo can ning:
-10-11 kg: 0,15 mg (3 mL)
-0.5maingay (1 MONGAY _ . 1114 kg 0,2 mg (4 mL_
néu ngudi bénh tirng st 9-0.2mg ( )
dung lamivudine hodc c6 - > 14-17 kg: 0,25 mg (5 mL)
xor gan mat bu) ->17-20 kg: 0,3 mg (6 mL)
-Doivoingudicosuy = 20.23 kg: 0,35 mg (7 mL)
théan: diéu chinh liéu theo .
mec loc cAu than (Phy - > 23-26kg: 0,4 mg (8 mlL)
luc 4) - = 26-30 kg: 0,45 mg (9 mL)
- = 30kg: 0,5 mg (10 mL dung dich
uong hoac 1 vién 0,5 mg)

Nhiém toan lactic

Tenofovir
alafenamide™”
(TAF)

¥ =1 VY

Nhiém toan lactic, khong chi dinh cho fredng
hop xo gan mat ba
- 25 mg/ngay
| Khong can giam liéu déi & 2 12 tudi- lidu nher ngueéi l6m*
V& céc tredng hop suy
thén nhe, vira va ndng,
hoéc chay than.

e T T

P

(nguwei lén)
IFN-a-2b (tré em)

e =
e-tridu-ehtng-git-etmmmatmei-raHoen
am than, gidm bach cau, r6i loan mién dich

Tré = 1 tudi: 6 tridu don vilm? x 3 £ an, | oLt .
Anfua & nguwedri Ién, chan &n va sut cén

180 pgltuan EVED)

Vietham/VEM/072020/001



Key Points of the APASL Guidelines

— Cumulative incidence of antiviral resistance -
in long-term studies of NA therapy!':

Year1 Year2 Year3 Year4 Year5 VYear6 VYear8 -

72

Weeks

LAM

ADV

LdT

TDF 0% 0%° 0%* 0% 0% 0% 0%

<1% <1% 1.2% 1.2% 1.2%  1.2%°

(Naive)

(LAM-R)

Recommendations: treatment failure to therapy and
its management in chronic HBV infection (Only A1)':

The best strategy for drug resistance is prevention through
patient education on compliance and selection of an agent
with high potency and high barrier to resistance (entecavir
and tenofovir) (A1).

Regular monitoring for viral breakthrough should be
performed in patients receiving an agent with low barrier to
resistance (lamivudine, telbivudine and adefovir) (A1).

For patients who develop drug resistance while on LAM or
LdT, switching to TDF is indicated (A1).

For patients who develop drug resistance while on ADV
therapy, without prior lamivudine exposure, switching to
either ETV or TDF monotherapy is indicated (A1).

ADV: Adefovir disoproxil; ETV: entecavir; IFN: Interferon; LAM: Lamivudine; LdT: Telbivudine; NA: nucleos(t)ide analogues; TDF: Tenofovir disoproxyl fumarate

1, Sarin SK et al. Asian-Pacific clinical practice guidelines on the management of hepatitis B: a 2015 update. Hepatol Int (2016) 10:1-98.
2, Tenney DJ et al. Long-Term Monitoring Shows Hepatitis B Virus Resistance to Entecavir in Nucleoside-Naive Patients Is Rare Through 5 Years of Therapy. Hepatology 2009;49:1503-1514.



IV, Vai tro cua TAF trong
dieu tri viem gan sieu vi B.




1, Antiviral Activity of Tenofovir Alafenamide Against
Drug-Resistant HBV Isolates

In vitro activity of TAF against ADV-R, LAM-R, and ETV-R HBYV isolates

4 TAF 4 TFV
B ADV-R

LAM-R

Bm ETV-R

W
]
W
]

Fold Change
- N
Fold Change
-I‘l- N

)
R~ A
S NS
O D>
FF

-The majority of drug resistant isolates remain sensitive to TAF (FC < 2)
. rtA181V+rtN236T demonstrated reduced susceptibility (FC = 3.7).
-Drug susceptibility fold change values observed with TAF are similar to

those previously observed with TFV

o .
Indicates stop codon in HBsAg. Liu Y, et al. Antiviral Res. 2017; 139:25-31.



2, THE CHB POPULATION IS AGING

Multicenter, retrospective cohort study of comorbidities in 2734 CHB patients
over 15 years in the United States (San Francisco Bay Area Cohort)’

80 Age of CHB Patients

P<0.001

» 60
5 I

HBeAg+, % 26.4 20.9 15.8 <0.001 2 40 ‘
) 1 4
(@)

HBV DNA 4.22.6 3.7+2.4 3323 <0.001 < 20

(logyo IU/mL)

e . . . 0
* HBeAg positivity and viral load declined over time 2000-20052006-20102011-2015

*  Patients presented at increasingly older ages

- A study of >44,000 US CHB patients also reported that median age increased significantly
from 2006-2015; by 2015, >50% of all commercial- and Medicaid-insured patients were >50
years old?

1. Liu A, et al. Clin Transl Gastroenterol. 2018;9(3):141. doi: 10.1038/s41424-018-0007-6.
2. Nguyen, EASL 2017, Poster SAT-132.



Ti 1é nhiém HBYV theo tudi va gi&i

25_00% S ———

20.00% e
00 15.000/0 . -~ N — —— ot e
<C .
B ‘ :
T 10.00% e -
Q
= .
S 500% g
0.00% 04| 59| 10-] 15-[ 20-] 25-] 30- 35-[ 40-[ 45-] 50-[ 55-[ 60-| 65-[ 70-[ 75| 80-[ o,
14 (19 | 24 |29 |34 |39 |44 | 49 | 54 | 59 [ 64 | 69 | 74 | 79 | 84
wen Malos  |1.99]2.36(3.50(4.61(7.05/12.5(19.3]165(166(14.9(11.8/9.61(5.05/5.54/6.10|5.24|3.66|2.55
Females|1.97[1.99]|257(3.18]4.95|889[136(11.7|119|10.9|8.96|6.62|3.44|3.39|3.60|3.74|3.70|2.76
e Overall [1.98[2.193.05/3.91]6.02[10.7]{165|14.1[143[12.9(10.4(8.04[4.18[4.32|4.59|4 29[3.68(2.70

Nguyén Thu Anh- Vietnam Viral Hepatitis Alliance- July 2017.



Ti I& nhiém HBV c6 xo gan tang theo tudi

4 59 10- 15- 20- 25 30 35 40 45 50- 55 60 65 70 75 8O- 85+
14 19 24 29 34 39 44 49 54 59 64 69 74 19 B84

Nguyén Thu Anh- Vietnam Viral Hepatitis Alliance- July 2017.



GFR GENERALLY DECLINES WITH AGE

. The estimated rate of decline in eGFR is L mL/min/1.73 m?2per year in both men and
women after 20 to 30 years of age; this decline is accelerated in older adults

Percentiles of eGFR Regressed on Age (NHANES IlI)

eGFR
(mL/min/1.73 m2)
o0 200
Y
180 "....... 95t percentile 190
150 Pkl e
o Median ......lllllllllll
0 llllllllllllllllll.. 120
90 .....;tz.....t.'l.......... 90
60 percentiie "oo..ooooooooooooo 00
30 LN N ) 30
0 0
" 40 60 80 90

Age (years)

GFR, glomerular filtration rate.

National Kidney Foundation. Am J Kidney Dis. 2002;39:S1-S266.



BONE-RELATED MORBIDITY IS COMMON
AND INCREASES WITH AGE

« Worldwide, and
aged >50 years will experience
osteoporotic fracturesi2:3 Normal age-related changes in BMD¢
. — Slow loss of cortical bone mass (
- of h||_3, forearm, ) begins around age 40 in both genders
e_md_verte_bral fractL_lre (equwalgnt to the — In addition, women generally experience
lifetime risk of cardiovascular disease)* accelerated bone loss around menopause

* The 44 million people in the US with
osteoporosis or low bone mass represent

1. Melton LJ, et al. J Bone Miner Res. 1998;13:1915. 2. Melton LJ, et al. J Bone Miner Res. 1992;7:1005. 3. Kanis JA, et al.
Osteoporos Int. 2000;11:669. 4. Kanis JA. Lancet. 2002;359:1929. 5. www.nof.org. 2011. 6. Germain-Lee EL. Geriatric Rehabilitation
Manual. London, England: Churchill Livingstone; 2007.



PREVALENCE OF BONE AND RENAL COMORBIDITIES
IS HIGHER AMONG US CHB PATIENTS VS NON-CHB
MATCHED CONTROLS

NHU CAU THU'C SU’ CAN THIET CUA THUOC

PIEU TRI HBV LAU DA
KHONG CO ANH HUONG LEN THAN & XUONG.

s
5 E 10% | 7% 5% “
0
0
0%

2006 2015 2006 2015 2006 2015
2006 2015 2006

Prevalenc

2006 2015

Medicare

2015
Medicaid

Commercial Medicaid Medicare

Commercial

The prevalence of osteoporosis, fracture, and renal impairmenta among CHB patients
increased from 2006 to 2015, and was significantly higher than matched non-CHB
controls across all time periods and all types of insurance.

’Renal impairment: CKD stages I-1V, unspecified CKD, ESRD, chronic pyelonephritis, glomerulonephritis, nephrolithiasis, nephropathy, renal osteodystrophy, or proteinuria.

Nguyen, EASL 2017, SAT-132.



Mechanism of Action

TAF — A Novel Prodrug of Tenofovir

GI TRACT TUBULAR -TFV .-

CELL C A

. 4 TFV
Ho’zl:/o tT f PLASMA ° ) hy .
DIANION e e C HEPATOCYTE
f TDF
(tenofovir
A JL°A° 6\/ disoproxil short plasma
S fumarate) half-ifet
ESTER 300 mg

TFV->TF

NH, longer plasma half-life T - greater plasma stability
o]
W oS TAF
W, § NN (tenofowr R

PO
S ]) alafenamide) ~90% LOWER e
@ 25 mg PLASMA TFV T
AMIDATE

RENAL |
TUBULAR

CELL e

tT,,, based on in vitro plasma data - TDF = 0.4 minutes, TAF = 90 minutes.

Lee W et. Antimicr Agents Chemo 2005;49(5):1898-1906. Birkus G et al. Antimicr Agents Chemo 2007;51(2):543-550. Babusis D, et al. Mol Pharm 2013;10(2):459-66.

Ruane P, et al. J Acquir Immune Defic Syndr 2013; 63:449-5. Sax P, et al. JAIDS 2014. 2014 Sep 1;67(1):52-8. Sax P, et al. Lancet 2015. Jun 27;385(9987):2606-15. Agarwal K et al. J Hepatology 2015; 62: 533-540;
Buti EASL 2016, Oral GS06; Chan, EASL 2016, Oral GS12



U.S. Food and Drug Administration Approves Gilead’s Vemlidy® (Tenofovir Alafenamide) for the Treatment of
Chronic Hepatitis B Virus Infection

November 10. 2016 1:07 PM ET

— Vemlidy is a Once-Daily Treatment that Demonstrated Similar Efficacy with Improved Renal and Bone Laboratory
Safety Parameters Compared fo Viread —

FOSTER CITY. Calif --(BUSINESS WIRE)--Nov. 10. 2016-- Gilead Sciences. Inc. (Nasdaq: GILD) today announced that

the U.S. Food and Drug Administration (FDA) has approved Vemlidy® (tenofovir alafenamide. TAF) 25mg. a once-daily
treatment for adults with chronic hepatitis B virus (HBV) infection with compensated liver disease.

Vemlidy has a boxed warning in its product label regarding the risks of lactic acidosis/severe hepatomegaly with steatosis
and post-treatment severe acute exacerbation of hepatitis B. See below for important safety information.

w TCO%e23011 WU

[
. Vemlidy*
tenofovir alafenami&!
2 tablets, 25 mg
e
it W et

@\

http://www.gilead.com/news/press-releases/2016/11/us-food-and-drug-administration-approves-gileads-vemlidy-
tenofovir-alafenamide-for-the-treatment-of-chronic-hepatitis-b-virus-infection



Clinical Practice Guidelines

CroosMark

&2 JOURNAL OF
S EASL | HEPATOLOGY

EASL 2017 Clinical Practice Guidelines on the management
of hepatitis B virus infection™

European Association for the Study of the Liver ™

Clinical Practice Guidelines

Table 5. Indications for selecting ETV or TAF over TDF.’

1. Age =60 years
2. Bone disease
Chronic steroid use or use of other medications that worsen bone
density
History of fragility fracture
Osteoporosis
3. Renal alteration”
eGFR <60 ml/min/1.73 m?
Albuminuria >30 mg/24 h or moderate dipstick proteinuria
Low phosphate (<2.5 mg/dl)
Hemodialysis

Dialysis and renal transplant patients
Recommendations

" TAF should be preferred to ETV in patients with previous exposure to
nucleoside analogues.

" ETV dose needs to be adjusted if eGFR <50 ml/min; no dose adjustment of
TAF is required in adults or adolescents (aged at least 12 years and of at least 35
kg body weight) with estimated creatinine clearance (CrCl) =15 ml/min or in
patients with CrQ <15 ml/min who are receiving haemodialysis.

All dialysis and renal transplant recipients should be
screened for HBV markers (Evidence level 1I-2, grade
of recommendation 1).

HBsAg-positive dialysis patients who require treatment
should receive ETV or TAF (Evidence level II-2, grade of
recommendation 1).

All HBsAg-positive renal transplant recipients should
receive ETV or TAF as prophylaxis or treatment (Evi-
dence level 11-2, grade of recommendation 1).

HBsAg-negative, anti-HBc positive subjects should be
monitored for HBV infection after renal transplantation
(Evidence level III, grade of recommendation 1).

EASL 2017 Clinical Practice Guidelines on the management of hepatitis B virus infectionq

Journal of Hepatology 2017 vol. 67 j 370-398




TAF Phase 1b in CHB.

28 day safety, and antiviral activity of tenofovir
alafenamide for treatment of chronic hepatitis B

Viral Suppression Creatinine Clearance

ar g o
E TAF 8 mg (n=10)
= . = TAF25mg(n=10) —
> + TAF 40 mg (n=11) s _ 3
= < TAF 120 mg (n=10) g':g’
g =+ TDF 300 mg (n=10) L3
g -1 5§ &
> = b
P L“I; § /
T
= SE —-
o "2 £ gl
=2] (SIY) -
& £ G
S 2 0= TAF 25 mg (n=10)
g =31 A12- == TDF 300 mg (n=10)
g
@
=

4t 15

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 3 6 9 12 15 18 21 24 27 30
Study Day Study Day

¢ TAF 25mg antiviral activity was similar to TDF 300mg.
¢ eGFR (CL.,) declined less with TAF vs TDF.

Agarwal K et al. J Hepatology 2015;62:533-40



Study 108 and 110: Phase 3 CHB Studies: TAF vs TDF

TAF HBV Phase 3 Studies

Two phase 3, randomized, double-blind studies'-8:2

— The efficacy and safety of YEMLIDY in the treatment of adults with chronic HBV infection with compensated liver
disease are based on data from 2 randomized, double-blind, active-controlled, noninferiority studies.

o=>Studies are ongoing =
STUDIES 108 & 110

DB TAF (n=433)

LR 5 - TAF 25 mg (n=866)
patients | OL TAF (n=360)
(HBeAg- g OL TAF 25 mg
mg (n=
HBeAg+) e g OL TAF (n=180)
Study 108 Double-blind Open-label
HBeAg-  EEEE——— ———————— e L LA LR R R R AR Y
(n=415)
Baseline Week 48 Week 96b Week 144 Week 384

Study 110
HBeAg: Primary endpoint
(n=873) HBY DNA < 29 IU/mL

* The original study design for Studies 108 and 110 was amended to extend the double-blind phase from 96 to 144 weeks and the open-label phase to Week 384,
Prior to the amendment to the double-blind phase, 540 patients had already entered the open-label phase at Week 96; 360 patients remained on TAF and 180
patients switched from TDF to TAF at Week 96.

b The numbers of patients listed after Week 96 refer to those who entered the open-label phase or remained in the double-blind phase, and exclude patients
who prematurely discontinued double-blind study treatment by Week 96.

Efficacy endpoints evaluated at
Week 48, Week 96, and Week
144 for both studies include the
proportion of patients with HBV
DNA < 29 lU/mL, ALT
normalization, and HBsAg loss
and seroconversion. HBeAg loss
and seroconversion were also
assessed in Study 110.

Key inclusion criteria: HBY DNA
> 20,000 IU/mL; ALT > 60 U/L
(males), > 38 U/L (females) and
< 10x ULN by central laboratory

range.

1. Vemlidy EU SmPC, Gilead Inc, April 2018; 2. Buti M et al. Lancet G&H 2016; doi: 10.1016/52468-1253(16)30107-8; 3.Chan HLY et al. Lancet G&H 2016; doi: /10.1016/52468-1253(16)30024-3;
4. Agarwal K, et al. J Hepatol. 2018;68:672-681. 5. Chan HLY, et al. AASLD 2018; November 9-13, 2018; San Francisco, CA. Poster 381.; 6. Seto WK, et al., AASLD 2018; November 9-13, 2018;
San Francisco, CA. Poster 404. 7. AASLD. Posters (Abstracts 301-2389). Hepatology. 2018;68:5184-51353; 8. Data on file. Gilead Sciences, Inc.



Study 108 and 110: Phase 3 CHB Studies: TAF vs TDF
Antiviral Efficacy of TAF and TDF Through Week 144

Viral Suppression (ITT; M=F) HBV DNA < 29 IU/mLa -

Study 108 (HBeAg- patients) Study 110 (HBeAg+ patients)®
B TDF B TDF
100 - 93 91 100 -
85

80 - 80 75 7 No resistance was
o 67 detected through
X R
-+ - — [ Week 144
£ 60 1 £ 60
G G
- B Similar HBV DNA
& 40 A & 40 1 suppression rates

for TAF compared
20 - 20 A to TDF through
Week 144
0 268/285 RELLLIY 257/285 RPI/ALL) 248/285 0 371/581 REPE)) 423/581 PALIPL)] 428/581
Weelk 48 Week 96 Week 144 Week 48 Week 96 Week 144

Week 48 treatment difference: +1.8% (95% Cl: -3.6%, +7.2%) Week 48 treatment difference: -3.6% (95% CI: -9.8%, +2.6%)

Week 96 treatment difference: -0.6% (95% Cl: -7.0%, +5.8%) Week 96 treatment difference: -2.2% (95% CI: -8.3%, +3.9%)

Week 144 treatment difference: +1.7% (95% Cl: -8.1%, +11.4%) Week 144 treatment difference: +2.0% (95% Cl: -5.6%, +9.6%)

“ Patient populations analyzed included all patients who were randomized into the study and received at least 1 dose of study drug; a missing=failure approach was used. The Week 144 analysis
did not include the 180 patients (HBeAg-: 66 patients; HBeAg#: 114 patients) who had rolled over from double-blind TDF to open-label VEMLIDY at Week 96 prior to the study amendment.”
® Mean baseline plasma HBY DIA: 5.8 log; IU/mL in Study 108 (HBeAg—); 7.6 logy, IU/mL in Study 110 (HBeAg#).'

1, Vemlidy EU SmPC, Gilead Inc, April 2018; 2. Buti M et al. Lancet G&H 2016; doi: 10.1016/52468-1253(16)30107-8; 3.Chan HLY et al. Lancet G&H 2016; doi: /10.1016/52468-1253(16)30024-3;
4. Agarwal K, et al. J Hepatol. 2018;68:672-681. 5. Chan HLY, et al. AASLD 2018; November 9-13, 2018; San Francisco, CA. Poster 381; 6. AASLD. Posters (Abstracts 301-2389). Hepatology.
2018;68:5184-51353; 7. Gilead, Data on File; 8. Chan HLY, et al. Poster presented at: AASLD 2018; November 9-13, 2018; San Francisco, CA. Poster 386.




Study 108 and 110: Phase 3 CHB Studies: TAF vs TDF

ALT Normalization of TAF and TDF Through Week 144

ALT normalization (2016 AASLD criteria)?®: 1-7

Study 108 (HBeAg- patients) Study 110 (HBeAg+ patients)
W TDF B TDF
100 1 100 -
80 - 30 - Improved rates of ALT
normalization in
treatment-naive and
60 60 - treatment-
48 experienced patients
40 4 43 with compensated

40 - 3 40 - 36 liver disease
20 1 20 1

0 137/276 LIS 139/276 B37AELS 165/276 0 257/572 ROEypEL) 299/572 WralpEl] 313/572 WETAN)

Week 48 Week 96 Week 144 Week 48 Week 96 Week 144

? The population used for analysis of ALT normalization included only patients with ALT = ULN per the 2016 AASLD criteria (> 30 U/L for males and > 19 U/L for females) at baseline.
" Patient populations analyzed included all patients who were randomized into the study and received at least 1 dose of study drug; a missing=failure approach was used. The Week 144 analysis did not include the 180
patients (HBeAg-: 66 patients; HBeAg+: 114 patients) who had rolled over from double-blind TDF to open-label VEMLIDY at Week 96 prior to the study amendment.’

1, Vemlidy EU SmPC, Gilead Inc, April 2018; 2. Buti M et al. Lancet G&H 2016; doi: 10.1016/52468-1253(16)30107-8; 3.Chan HLY et al. Lancet G&H 2016; doi: /10.1016/52468-1253(16)30024-
3; 4. Agarwal K, et al. J Hepatol. 2018;68:672-681. 5. Chan HLY, et al. AASLD 2018; November 9-13, 2018; San Francisco, CA. Poster 381; 6. AASLD. Posters (Abstracts 301-2389). Hepatology.
2018;68:5184-51353; 7. Gilead, Data on File



Study 108 and 110: Phase 3 CHB Studies: TAF vs TDF.

No Resistance to TAF and TDF detected
Through Week 144

— Week 144 virology resistance surveillance':
Sequencing'

iret e ening — HBV polymerase/reverse transcriptase (pol/RT) sequencing

of HBV pol/RT) conducted for patients with HBY DNA 2 69 IU/mL at Week
144 and at early discontinuation if HBY DNA 2 69 1U/mL
l — In vitro phenotyping performed for patients with!':

— Changes at conserved sites in HBY pol/RT

Phenotyping — Changes at polymorphic sites if seenin > 1 patient

In vitro analysis — Virologic breakthrough while on study drug

No resistance to TAF and TDF was detected through Week 1441

TLimit of sequencing assay = 69 IU/mL, consensus level results are reported (15% cutoff)
T Virologic breakthrough: HBV DNA increase 1 log,, IU/mL above nadir or DNA = 69 IU/mL after being < 69 IU/mL for 2 consecutive visits.
1, Natap. Chan HLY, et al. http://www.natap.org/2018/AASLD/AASLD_235.htm. Accessed in May 2019.



Study 108 and 110
Phase 3 CHB Studies: Week 96 to Week 144 Open-label Safety Data

Renal Laboratory Parameters in CHB
Patients Treated with TAF or TDF

Change in eGFR; from Baselinel:2

0 —e— TDF TDF—
£ 8 Median change in
g4 | eGFR_; from Week 96
§ 2 - | I ] T to Week 120
g 2 \.\+ l | " 1.0 — Patients who remained
e | | + | on TAF: -0.6 mL/min
%,}i | | | | J | = — Patients who switched
g-u i from TDF to TAF:

1
B

0 2 48 7 9% Do 4 +1.8 mL/min

Open-label phase

360 360 355 3
TDE (n) 180 180 177 175 170

@ The graph shows changes in eGFR.; from baseline for the subset population of patients who entered the open-label phase at Week
96.

Improvement in eGFR.; at Week 144 in patients who switched from TDF to TAF at Week 96

eGFR., estimated glomerular filtration rate as measured by the Cockcroft-Gault equation

1. Gilead, Data on File; 2. Vemlidy EU SmPC, Gilead Inc, April 2018.



Study 108 and 110
Phase 3 CHB Studies: Week 96 to Week 144 Open-label Safety Data

Changes in BMD in CHB Patients Treated with
TAF or TDF

Change in BMD from Baseline?

Improvement in spine and

Lumber spine BMD Total hip BMD hip BMD at week 144 in
Change from baseline? Change from baseline’* patients who switched
—o— TOF TDF— from TDF to TAF at Week
4 - 4 961
3 2 T -4 : - T :
;. : o1 | Mean percentage change in lumbar
on on T ) I S | .
& 8| g , spine BMD from Week 96 to Week
v] 1.3 5 ot 47 2
- : *\T\ ; 120
f - =t —  Patients who remained on TAF: +0.6%
g g B L —  Patients who switched from TDF to
TAF: +1.7%
-8 ' -8 '
0 24 48 72 9% 120 144 0 24 48 72 9% 120 W4 . .
ol ok Mean percentage change in total hip
Open-label phase Open-label phase BMD from Week 96 to Week 1202
S S E® e ~  Patients who remained on TAF: 0%

- Patients who switched from TDF to
TAF: +0.6%

@ The graph shows changes in eGFR. from baseline for the subset population of patients who entered the open-label phase at Week 96.

1. Gilead, Data on File; 2. Vemlidy EU SmPC, Gilead Inc, April 2018.



Study 108 and 110
Phase 3 CHB Studies: Week 96 to Week 144 Open-label Safety Data

Adverse Reactions in CHB Patients Treated
with TAF or TDF

Adverse Event Profilel

— The proportion of patients who discontinued

~ The safety profile of TAF in patients who remained on TAF in the open-label
treatment due to adverse reactions of any

phase through Week 144 was similar to that in patients who switched from TDF

severity is shown in the graph below: to TAF at Week 96
B TOF - Differences were observed between TAF and TDF in certain lipid parameters
X 1.6 — Mean changes in fasting LDL-C and triglycerides from baseline to Week 96 were
°\m. 2 0.9 +7/ mg/dL and +13 mg/dL, respectively, for TAF vs =10 mg/dL and -7 mg/dL for
£ ' TDF
s n=866 n=866 ~ At Week 144: +8 mg/dL and +18 mg/dL for TAF and -8 mg/dL and -2 mg/dL for
0 ' TOF
Week 96 Week 144 ~ Fasting LDL-C > 190 mg/dL was observed at Week 96 in 6. of patients receiving
- Based on the Week 96 and 144 analyses, the most TR Tait TDF_‘ ' B o
common adverse reactions (all grades) reported in - At Week 144: 7% of patients receiving TAF vs 1% with TDF
at least 5% of patients in the TAF group were: ~ The mean change in total cholesterol to HDL-C ratio at Weeks 96 and 144 from
~ Week 96: Headache, abdominal pain, cough, back pain, baseline vias 0 for both TAF and TDF
fatigue, nausea, arthralgia, diarrhea, and dyspepsia — In the open-label phase, lipid parameters at Week 144 in patients who remained
— Week 144: Headache, upper respiratory tract infection, on TAF were similar to those at Week 96
cough, back pain, arthralgia, fatigue, nausea, diarrhea, ~ In patients who switched from TDF to TAF, the mean change from Week 96 to
dyspepsia, abdominal pain, and pyrexia

Week 144 in total cholesterol was 23 mg/dL, HDL-C was 3 mg/dL, LDL-C was 16

mg/dL, triglycerides was 28 mg/dL, and total cholesterol to HDL-C ratio was 0
mg/dL

1. Data on File, Gilead Sciences;



Study 4018: Phase 3 CHB TDF to TAF Switch Study: 48 Week Analysis

Study Design

Phase 3, randomized, double-blind, active-controlled study
Primary
Endpoint

Week 0 Wk 48 Wk 96
L .

Virologically Open-label

suppressed HBV ~ N=243 Switch to TAF 25mg
patients on TDF I — TAF 25 mg
AN EPA S Continue on TDF 300mg

2 50mL/min

Study Objective:

= To evaluate the efficacy and safety of switching to TAF from TDF compared with
continued TDF treatment in virologically suppressed patients with chronic HBV

Primary Endpoint:
= HBV DNA 220 IU/mL at Week 48

Lampertico, EASL, 2019, FRI-183



Study 4018: Phase 3 CHB TDF to TAF Switch Study: 48 Week Analysis

Efficacy Analysis at Week 48

100

o]
o

A
()

Outcome Parameter, %
o
o

N
o

Virologic Outcomes at Week 48*

96 96

234/ 236/
243 245

Success

mTAF
m TDF
0.4 0.4 3 3
e I
Failure No Data

ALT normalization, %

100

80

60

40

20

ALT Normalization at Week 48
AASLD 2018 Criteria

50

TAF

p=0.014

26

14/

TDF

Switching to TAF was noninferior to continuing TDF at Week 48
No resistance was detected in either group

*Noninferiority to TDF (4% margin; 95% confidence interval [Cl] approach) by US Food and Drug administration modified snapshot algorithm
ULN for AASLD criteria: 35 and 25 U/L in men and women, respectively; ALT normalization results are missing=failure.

Lampertico, EASL, 2019, FRI-183



Study 4018: Phase 3 CHB TDF to TAF Switch Study: 48 Week Analysis

Renal and Bone Safety at Week 48

Renal Safety
o Spine AR
‘ p- 6 m TDF
value -
=)
eGFR,, change, 0.94 (-4.47,  -2.74 (- <6k 24 ]
mL/min 6.24) 7.89, 1.88) ' 3; .
= i)
Grade >1 e 2 +1 .74—|
proteinuria, n/n 33/242 (14)  54/243 (22) 0.01 @
p<0.001
("6) £
2
>1-stage i 0 — ~*-0.11 J
worsening in CKD 15/234 (6) 32/237 (14) 2
stage' £ | L
<©0.000 9 -2
21-stage Py A
improvement in 28/112 (25) 9/116 (8) = .
CKD stage! -4
0 24 48
Week

TChronic kidney disease (CKD) stages: 290 mL/min (Stage 1), 260—<90 mL/min (Stage 2), 230—<60
mL/min (Stage 3), and <30 mL/min (Stage 4); worsening or improvement in CKD stage at Week 48 relative to baseline stage.

Lampertico, EASL, 2019, FRI-183



Study 4018: Phase 3 CHB TDF to TAF Switch Study: 48 Week Analysis

Safety Through Week 48

AE 126 (52) 118 (48)
Grade 3-4 AE 8 (3) 4(2)
Serious AE 11 (5) Sl
Adverse Events Serious AE related to study drug 0 0
D/C due to AE 2= 0
HCC 1 (<1) 1 (<1)
Death 0 0
Grade 3-4 23/242 (10) 18/243 (7)
Creatine kinase 1 (<1) 311
Laboratory Hyperglycemia (fasting) 3(1) 1 (<1)
Abnormalities,
>1% LDL cholesterol 9 (4) 4 (2)
Urine erythrocytes 2/179 (1) 3/177 (2)
Urine glucose 3 (1] 912)

Switching to TAF from TDF was safe and well tolerated

Lampertico, EASL, 2019, FRI-183



Study 4018: Phase 3 CHB TDF to TAF Switch Study: 48 Week Analysis

Efficacy and Safety Overview at Week 48

ES
P mTAF
- 100
E i m TDF
a
g 60
S
5 40
° W 034/ 236/
243 245 0.4 0.4 3 3
0
Success Failure No Data
3
2 P<0.001

0.94

Median eGFR¢g change, mL/min

ALT normalization, %

Mean Change From Baseline, % (SD)

100

80

P=0.014

60 50
40

20

6 _

" _

) i+1.74 B
P<0.001

0 -0.11

2 ] )

4 24 48

Week

*Noninferiority to TDF (4% margin; 95% confidence interval [Cl] approach) by US Food and Drug administration modified snapshot algorithm
ULN for AASLD criteria: 35 and 25 U/L in men and women, respectively; ALT normalization results are missing=failure.

Lampertico, EASL, 2019, FRI-183



Thanh phan & dang bao ché.

Vemlidy® 25 mg vién nén bao phim.

«M®i vién nén bao phim chitva: 28,04 mg tenofovir

V;::.,d: " alafenamide fumarate twong dwong voi 25mg

nofovir alafenamid?
tablets 25 mg

tenofovir alafenamide (TAF).

Vién thuéc mau vang, tron, dang vién nén bao phim.

M6t chai gom 30 vién.
Vemlldy® Pl Viét Nam

oY Thuo'c co tinh an toan cao.

—‘\./’
v

Buén n6n 6% Nhac dau 12% Mét méi 6%

Liu Y, et al. Antiviral Res. 2017; 139:25-31
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Khéng can chinh liéu trén 1 s6 doi twong
bénh nhan dac biét.

Nguwoi cao tudi.
Khéng can diéu chinh liéu dung cho bé&nh nhan tr 65 tudi tré 1én.

Suy Than.
Khéng can diéu chinh liéu ding trén bénh nhan c6 do thanh thai creatinine
(CrCl) = 15 mL/phut hoac & bénh nhan cé CrCl < 15 mL/phut dang diéu tri bang

tham tach mau.
Vao nhirng ngay thdm tach mau, bénh nhan nén dung Vemlidy sau khi hoan thanh diéu tri bang
thadm tach mau.
Khong cé khuyén céo liéu dung cho cac bénh nhan cé CrCl < 15 mL/phut khéng diéu tri bang thdm
tach mau.

Khuyén céo cho tré em.
Chuwa xéac dinh dwoc tinh an toan va hiéu qua cta Vemlidy & tré em duwdi 12 tudi
hoac c6 can nang < 35 kg

Suy gan.

Khéng can diéu chinh liéu dung.

o0 ©©

Vemlidy® Pl Viét Nam Vietnam/VEM/072020/001
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Két luan o

)
) I
= Bé€nh viém gan siéu vi B van con la mo6t thach thwee Ion. 7/? 2 N
Nhiéu tién bd trong chan doan bénh.

Nguy co bién chirng van con du bénh da dwoc kiém soat tot.
= Diéu tri kho khan, lau dai, tdn kém va phai chap nhan céac tac
dung phu cuta thudc.

TAF: Mot buwdc tién bd méi trong kiém soat bénh hiéu qua va
it tac dung phu trong diéu tri lau dai.

TAF hién nay la thudc uéng dwoc chon lwa dau tay cho diéu
tri viém gan B vi kha nang (rc ché virus cao, khéng khang thudc,
an toan cho xwong va than, dac biét dung an toan cho nguoi lon
tudi, nguwdi co tién st bé&nh xwong va ngwdi cd chirc ndng than
yéu.

Trong ché cac thé hé thudc mai: Diéu tri hét bénh ?2?7?

= Tiém ngra: Van la chia khoa quan trong trong cudc chién chdng
lai HBV.
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