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Phases* Serologic marker ALT HBV-DNA Histologic activity" ‘

OpM B%ﬂ%',l HALS7| HBeAg (+) Persistently normal Very high levels of viral replication None/Minimal
(CHB, immune Tolerant phase): Anti-HBe (-) (HBV DNA levels 210,000,000 1U/mL)

HBeAg &4 Bt BH7IH| HASS Y| HBeAg (+) Elevated High levels of viral replication Moderate/severe

(HBeAg-positive CHB, immune may develop anti-HBe (persistently or intermittently) ~ (HBY DNA levels 220,000 [U/mL)
active phase)

O Bt [ 27| HBeAg (-) Persistently normal Low or undetectable HBV DNA Minimal
(CHB, immune inactive phase) Anti-HBe (+) (HBV DNA levels €2,000 IU/mL)
HBeAg =4 T BZIE| He&s| HBeAg (-) Elevated Moderate to high levels of HBV replication  Moderate/severe

(HBeAg-negative CHB, immune Anti-HBe (+/-) (persistently or intermittently) (HBV DNA levels 22,000 IU/mL)
active phase)

HBsAg A47|(HBsAg loss phase) HBsAg (-) Normal Not detected -
Anti-HBc (+)
Anti-HBs (+/-)
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HBsAg+ > 6 months

Assess

- Liver disease severity (include fibrosis assessment)
- Clinical phase (include HBeAg/anti-HBe, HBV DNA, AST/ALT)

Chronic hepatitis

» Treat if immune active phase
* Monitor if immune tolerant or immune inactive phase

Immune tolerant

- HBeAg+

- Very high HBV DNA"

- ALT <ULN*

- No significant fibrosis
or inflammation on
non-invasive tests or
liver biopsy

Immune active

- HBeAg+ or HBeAg-

- Elevated HBV DNA!

- ALT 2 2XULN or
significant fibrosis or
inflammation on non-
invasive tests or liver
biopsy

Immune inactive

- HBeAg-/anti-HBe+

- Low-level HBV DNA
(<2,000 1U/mL)

- ALT <ULN

- No significant fibrosis or
inflammation on non-
invasive tests or liver
biopsy

Compensated
cirrhosis

* Treat if serum
HBV DNA is
elevated (22,000
U/ ml)

* Consider
treatment even if
serum HBV DNA
shows low-level
viremia (<2,000
1U/ml)

Decompen-
sated cirrhosis

* Treat if serum
HBV DNA is
detected

* Consider liver
transplantation

Monitor

Monitor




Defining Normal ALT levels



VIRAL HEPATITIS WILEY Liver

INTERNATIOMAL

Serum alanine aminotransferase level and liver-related

mortality in patients with chronic hepatitis B: A large national
cohort study

Health Examination Cohort of National Health
Insurance Service (NHIS), 2002-2003

(n = 514 866)
Patients with CHB
(n =22 987)
Excluded dueto
1. Alcoholic liver disease or chronic hepatitis C
(n =5388)

2. Liver cirrhosis, liver cancer, or other chronic
liver diseases (n = 3890)
3. Missing ALT value (n = 1223)

Y

Enrolled patients with CHB
(n =12 486)

Liver International. 2018;38:1751-1759.



Estimation of the best cut-off ALT level for risk liver-related death

A SGPT_ALT B SGPT_ALT
male female
100 |- 100 |-
80 - 80 -
} Sensitivity: 69.6 | 1 "
= 60} Specificity: 64.7 = 60} gzzz:tﬁ?tz/ %ﬁ
:3 - Criterion : >34 E i Criterion : >30
‘» - 7 i -
S 40} $ 40 -
20 |- 20 k=
= AUROC = 0.691 i AUROC = 0.783
0 111'111'111'111'111'_ 0 "'I"'I"'I"'I"'L
0 20 40 60 80 100 0 20 40 60 80 100
100-Specificity 100-Specificity

Liver International. 2018;38:1751-1759.
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M/35

CHB

HBeAg/anti-HBe (+/-)
LFT : AST/ALT 27/32 U/L

HBV-DNA : 3x 107 IU/mL

Abd U/S : N-S
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HBeAg 0| X|HEHL2 2 F ALTAE E0|= HAWUEY|= XN &E 0| &[X| E=Cf (B1)

1. HBeAg ¥H0|H, @ HBV DNA 2107 IlU/mLeZ O =1, X[EHHMoZ YA ALTE 20|H, 2
HHNM ST X A2/t gle HAHEY(9| 32 2H0[HAH Q| X|= Cia0| & X| =Lt

|:|07<|:|‘I'I'2 HA - L—- 11— O

2. HBeAg 0|0, X|£X O 2 F& ALTE HO|H2te, A2 0| 30-40M O] 20| 7{Lt, && HBV DNA
<107 IU/mLO[ AL, H|ESH YR FLHOE 7O|ot 7t
7

- o
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M/35

CHB

HBeAg/anti-HBe (+/-)
AST/ALT 113/152 U/L

HBV-DNA : 2 x 10° IU/mL

Abd U/S : N-S
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F8HZE in 2018 O 2FCR] O] =21l

H 0 AE
1. &3 HBV DNA 22,000 1U/mLe! CHef ZHEHE] Z420]= ALTO| 2AI10]
lHI0[2|A X2 S AIRRICE (A1)

2. & HBV DNA <2,000 IU/mLO|H2t: €™ HBV DNAYL AEE= ey 2t8
HE52| 0= ALTO| 2A|G0] 2HI0|2HA X|=E 12fiC}. (B1) <-(Cl1)

1. HICHMN ZHABZSO| A 34X HBV DNAZL AZEE™, ALTR 2A|Q10] A71E &
HIO[H AN X2 S Zt0|A1S 12{aHOf St (A1)



Hepatocellular Carcinoma Risk in Chronic Hepatitis B
Virus—-Infected Compensated Cirrhosis Patients With
Low Viral Load

Baseline: Baseline:
Undetectable (< 12 IU/mL) 12 ~ 1,999 IU/mL
(n =117, 30%) (n = 268, 70%)

118 (44%)

71 (61%) 38 (32%)

Follow-up: Follow-up: Follow-up:
Undetectable Remained low Experienced elevation
(n =71, 18%) (n = 188, 49%, (n = 126, 33%)

71 (100% 175 (93%) 13 (7%) 62 (49%) \ 64 (51%)

No AVT No AVT Mo AVT Started AVT
(n = 71, 18%) {n = 175, 46%) (n = 62, 16%) {n =77, 20%)

HEPATOLOGY 2015;62:694-1701



Risk of HCC as a function of HBV-DNA levels during follow-up and AVT

057
04
0.3

0.2
Elevation

I—f i
o1 rl J’"J AvT

Undetectable

Cumulative incidence of hepatocellular carcinoma

0.0 T r r T r :
0 1 2 3 4 5 6 7
No. at risk Follow-up duration (year)
Elevation 62 62 54 46 41 35 28 18
Low 175 175 165 141 118 95 66 36
Undetectable 71 71 68 63 50 43 30 18
AVT 77 77 73 66 60 52 44

SHEPATOLOGY 2015:62:694-701
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| Eflc 2] OfDF B = THIOAF, AT HI 017} QUCH. (A1)




Mechanism of Action: TAF a Novel Innovation

GITRACT

> TFV

DIARION (tenofovir)
2

/Lwiw“wgvﬁw)
o O

/LOJLo) (tenofovir
disoproxil

fumarate)
ESTER

[}

/Lojjwo ¢ l;j

N
o
/
é TAF
(tenofovir
alafenamide)
AMIDATE

25 mg

Renal °° 17’

‘TFV
tubular cell ° . A

b

PLASMA . . °#

short plasma
half-lifet

longer plasma half-life T - greater plasma stability
o

~90% LOWER , oo
PLASMA TFV T
Renal !

tubular cell TFV

HEPATOCYTE

TFV—=>TFV-DP




PK Comparison of TAF and TDF

~90% less TFV ~Tx more TFV-DP ~5%x more TFV-DP in
in plasma in PBMCs hepatocytes
120 - 81
1600
7 - .
100 - 8
s 6 - 2 %
,g S = 1200
E E 80 g 5 . g
& 0 TAF
o B ] 4 - 5x
EE o A ¢ g 800 & TDF
B 404 Mo A
(-} o] - >I
S = 2 £ 4001
20 - g 11 o ﬁ
0 i 0 '._!_\ 0’4 ‘* 4’ T T I ‘
TDF TAF 0 4 8 12 16 20 24
TDF TAF
(300 m( (25 mg) (300 mg) (25 mg) Time (h)

Ruane PJ, et al. ] Acquir Inmune Defic Syndr. 2013;63(4):449-455.



Indications for selecting ETV, TAF, BSV over TDF in 2018 CHottet |

Bone disease Renal alteration

» Estimated Glomerular Filtration Rate

e Chronic steroid use
< 60 min/mL/1.73 m?2

* Use of medication that worsen bone

 Dipstick proteinuria or
urine albumin/creatinine >30 mg/g
* Low serum phosphate (<2.5 mg/dL)

density
« Osteoporosis or osteopenia

v

Treatment Naive?

Yes No*

Entecavirt
Tenofovir AFt Tenofovir AFt

Besifovir ¢




M/56
CHB : 1037 zeffixE 2'd 7t S &5ICH7| Y22 FTHAMCE.
HBeAg/anti-HBe (-/+)
AST/ALT : 42/83

BUN/Cr : 21/1.83 (GFR : 40.2)

HBV-DNA : 123,290 IU/mL

Abd U/S : Chronic hepatitis ¢ splenomegaly
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WSS 20184 18 2
= M/41
= 3™ CHB £t -> ETV 0.5mg gd for 14 month

* ALT 35 IU/mL, HBeAg(+), HBV-DNA 1,200 IU/mL

Next plan?



2018 CHet7Iste] B8 FHO|H AN Xz & &2 2SS0 Clish thA

H{O[2AK| Xz & F= HIO|HA Bhs 2it= 4N =SS HEo| =

278
010} B (A1)

OF ot

ol oX
@ 004'

5= Hi0[=14 BiS 2E0A L HH0| 2 RIS Akg 52 ER0= 1At 0]

t
311 LA RH0| &2 QM| 2 TESITE, (A1) <- (B1)

| 2 HO[2A BHS BXIOIN Lk HH0| 52 UHIS ABSHE 32 3-671Y 2t
O2 Hiol2iA ¥ISS BUEZGIRA XI2S K4S 4 ULk (B1) B, AE7H[Of
= 51T Y AQ0= E|LTH0I2 MBS T2fst 4 iC (A2)

- BIIUEHE 312 K, HBoAg B4 £71S] 2 24 HBsAg HEIAI7E 20000
IU/mL O|ot2 ZtAotX| 42 [, HBeAg 84 &AM = X|= A[EF 1231
HBsAg KEX|| ZtA7} 91Ol HBV DNAS| ZtAZ} 2 log,, 0|20l AL X/
H120| 912 2102 GIAISIO] X|2 STHS D3It (B2)



Compliance : ¥ 2 & trend to deline HBV-DNA
Continuous therapy

At 27 month for ETV,
ALT 31 IU/mL, HBeAg(+), HBV-DNA 24,000 IU/mL

Next plan?



= LA AA} : mutation (-)

. 87E HO0IHAN Xz & F= HI0|2A 2hs 2hl= | =35 HEol 22

. |2 IET)

Switch to TDF

—

otO40F SfCt. (A1)

Iﬂf0I31 S 2N g 30| R2 IS AME S ERU= WAt LHFO0)
G g HHHO| =2 AMZ MeSITt (A1) <- (B1)

S HI0[2AA HHS BIRIOIA LY BHO| 52 %NS AIgSls F2 3-671E 22
O HO[2AA HSS BLIEIZGIHM XIBE X4 4 UCL (B1) B, AE7HH|0
= AMZBHT QU= HRO Bli-TH|0]2 X

= X
IU/mL O|5t= 3.’:.*_+_6f | %= [, HBeAg .:.3 2J?(HHIJH— IIE AI” 12"HH
HBsAg MZFX|0| ZtA7} 2O HA HBV DNAZ| ZtAT 2 log,, 0|20l A X|2
HI30| G2 AO =2 0| &5tH x|z ZHS 2ot} (B2)



ETV - PVR . . . . . . ‘IR
Switching to tenofovir vs continuing entecavir for hepatitis B

virus with partial virologic response to entecavir: a randomized
controlled trial

Virologic Response Rate after 12 months

A (1] o
(U) (%) 20 /0 55 /0 PP analysis
B
2 100—
g P =022
2 50 | [ ETV
% . o
=]
2
s ]
ETV TDF P-value
VR (n, %) 4 (20.0) 11 (55.0) .022*
Total patients (n) 20 20
(B)
i) (%) ImT ly
=
o 100
2 0 0
-] 1 ZP/Q 020 50%
S o @ ETV
_g’ W TDF
£
=
I
ETV TDF P-value
VR (n, %) 4(17.4) 11 (50.0) .020 *

Total patients (n) 23 22 J Viral Hepat. 2018 Nov;25(11):1321-1330




TDF - PVR

Clinical Course of Partial Virologic Response with Prolonged
Tenofovir Therapy in Nuclos(t)ides-Naive Patients with Chronic
Hepatitis B

In Du Jeong' + Seok Won Jung' * Bo Ryung Park” - Byung Uk Lee' -
Jae Ho Park' - Byung Gyu Kim' + Sung-Jo Bang' - Jung Woo Shin' -
Neung Hwa Park'

Cumulative probability rates of virologic response during continuous TDF

Cumulative rate of virologic response (%)

100 —

o)
o
]

o))
<)
|

N
==
|

)
o
]

=)
l

in patients with partial virologic response

Months %
12 42.4
24 79.7
36 90.2
1 1 I 1
0 12 24 36

Treatment duration (months)

Dig Dis Sci. 2017 Oct;62(10):2908-2914



Management of CHB in Special patient groups

" Immunosuppressive therapy or chemotherapy

" Pregnancy
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Tenofovir disoproxil Z1H|
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Ho! OfF| K| S EeISIE R X2 BHA}

Risk of Immunosuppressive therapies
reactivation

HBsAg(+)
High risk =B cell depleting agent (rituximab, ofatumumab, natalizumab, alemtuzumab, ibritumomab)
(>10%) »High-dose corticosteroids (prednisone 220 mg/day, =24 weeks)
= Anthracyclines (doxorubicin and epirubicin)
"More potent TNFa inhibitors (infliximab, adalimumab, certolizumab and golimumb)
nL,ocal therapy for HCC (transcatheter arterial chemoembolization)
Mod risk sSystemic chemotherapy
(1-10%) "Moderate-dose corticosteroids (prednisone 10-20 mg/day, =24 weeks)
nLess potent TNFa inhibitors (etanercept)
sCK-based therapies (abatacept, ustekinumab, mogamulizumab, natalizumab, vedolizumab)
sImmunophilin inhibitors (cyclosporine)
sTyrosine-kinase inhibitors (imatinib and nilotinib)
"Proteasome inhibitors (bortezomib)
sHistone deacetylase inhibitors
Low risk = Antimetabolites, azathioprine, 6-mercaptopurine, methotrexate
(<1%) =]Jow-dose corticosteroids (prednisone <10 mg/day)

s[ntra-articular steroid injections (extremely low risk)



" F/14

= p.I:4AM7|8HX} 2018.4E HBVE YR .> SLE 220 A RICHE]

18.4.23 18.10.1 18.10.15
AST/ALT 37/24 108/145 593/136
HBV-DNA 98 IU/mL 1,789,014 IU/mL
(>6.1 X 108 Copies/mL)

1

PRS 5mg




Mo AH|N| E= TSIt X2 2HX} in 2018 CHSHZIEHS| M AL

[

1. HBV Z% Of %7} SHoIE|x| 942 AL WO /&t esist ey A% M HBsAg X anti—HBcS ZANHL, S
= it 0|4 2401 A EH HBV DNAS ZAFEHCH (A1)

2. HBsAg Z40|7{Lt HBV DNA 7t Z{&E/= 9 B ofF/Sretsistey A% 87 2 A% Foj oy

StHfo|2{ A X| 28 AIRHBICE (A1) SHHIO| AR = S& HBV DNA, B OiF|/&usIstaw ol 2 U J|7t, &

HX S0 S8 Sex o= nefsto] HYsis, £7] HY HBY DNAZ} 271Ut 7|7be] X 27} of 4 A2 Bl

EH|O| i AE|FHIOE SME 2 ALSSICE (B1)

3. HBsAg 24 3l HBV DNA EZ50| 1 anti—HBo7t %48l F DRI oA = ©1of oxl/gatsietay] &)
2 0| 24 HBsAgZ} HBV DNAE RLIE{Z5HH, HBV M B4 517 a3 B2 SHHto|2A X 28 AR BiCt

(A1) S5, ritiximab@ ALB 3t 2 20l= OF F0i9t EA0] HHIO|2A KRS AlE 4 UL} (B1) <~B2

4. Ol SHHIO[2 AH| B

=z =2 = A A 67 X|£6t10 (BT <—C1)
rituximabs At&st= 74—?—

= HY of/Fets e
N = G

5. 0| YA SHo|HA X B2 S H X[E F €3 HBV DNASE F7|H2Z ZLEHEetCt. (A1)
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SUMMARY

" Proper AVT - improvement of liver function
- improvement of fibrosis and HCC
- improvement of quality of life

= Although AVT improves the liver outcome,

it would be difficult to eliminate of liver complication & induce the complete viral
eradication.

" Need to select the AVT according to patient’s underlying condition




Thank you for your attention!!



