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8 Key Factors for Achieving HCV Elimination: A Conceptual Framework
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* EEIRARLE ALT level in Anti-HCV(+) Patients . B
FFIhRE B (ALT > 40 U/L) 4k EZEEMES

=H

m persistently normal ALT

- EEELTG—RREB -~ C
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® minimally raised ALT values

m persistently abnormal ALT

1.Puoti, Claudio. "HCV ¢ s with persistently normal aminotransferase levels: normal does not always mean healthy." Journal of hepatology 38.4 (2003): 529-532.
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JHEESAR! ALTIEES
80% 60%

S R T A A T4, & ¥ I L HCY RNA (+) B P .
B B4 35 10 B TR 55 20 1 60% T Ty B 5 Wi 2 IF 355 HCV EifiiTm Kb

* A RIALTIE R _EFRAE < 40 U/L

ALT, alanine aminotransferase; HCV, hepatitis C virus.

1. Smith BD, et al. MMWR Recomm Rep 2012;61 (RR—4) : 1-32; 2B K I RCATIECEAT4E P.67.; 3. World Health Organization. Hepatitis C. https://ww. who. int/news—room/fact—sheets/detail/hepatitis—c
Accessed on October 7, 2021: 4. CDC. What is hepatitis C https://ww. cde. gov/hepatitis/hev/hevfag. htmiell Accessed on November 3, 2021; 5. Kuo Y-H , PLOS ONE |
DOT:10. 1371/ journal. pone. 0126031 May 13, 2015
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1. Lee, Mei-Hsuan, et al. The Journal of infectious diseases 206.4 (2012): 469-477.
2. Lee, Mei-Hsuan, et al. "Hepatitis C virus infection and increased risk of cerebrovascular disease." Stroke 41.12 (2010): 2894-2900.
3. Galossi, Alessandra, et al. Journal of Gastrointestinal and Liver Diseases 16.1 (2007): 65-73. Cacoub P, et al. Ther Adv Infect Dis. 2016; 3(1):3-14.
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1. TH Hu et al. Changhua-Integrated Program to Stop Hepatitis C Infection (CHIPS-C) of Taiwan. 2021 EASL Abstract n°2103 References: ™w Changhua elimination data ana/ysis
2. Petta, Salvatore. "Hepatitis C virus and cardiovascular: A review." Journal of advanced research 8.2 (2017): 161-168.
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Meta-analysis:
7 longitudinal studies including 890,560 individuals to investigate the association between anti-HCV(+) and reduced eGFR

-
N

Increased risk of eGFR <60

i o
Author, year (country) AdJUStegIF\)’R (95%0

mML/Min/1.73 m?2

Tsui J, et al. 2007 (Taiwan) 474,369 2.80 (2.43-3.23)
Moe S, et al. 2008 (US) 7,038 1.02 (0.90-1.15)
Asrani S, et al. 2010 (US) 88,822 0.92 (0.79-1.08) 6
Butt A, et al. 2011 (US) 43,139 1.30 (1.23-1.37) 7 O%
Hofmann J, et al. 2011 (Sweden) 223,536 4.6 (3.7-5.8)
for HCV seropositive vs HCV
Su F et al. 2012 (Taiwan) 37,746 1.53(1.17-2.01) seronegative subjects
(adjusted RR 1.70 [95% CI =
Chen Y. et al, 2013 (Taiwan) 15,910 1.75 (1.25-2.43) 1.20-2.39], p=0.002)
Total 890,560

RR = relative risk.
Fabrizi F, et al. New J Sci 2014; do0i:10.1155/2014/180203.
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HCV is associated with disturbances to the metabolic role of the liver, possibly leading to insulin resistance and type 2
diabetes mellitus3

Insulin resistance parameters are higher in patients with HCV than healthy controls*!
Insulin C-peptide

12 — p=0.002 1000 — p<0.001

800 —

600 —

400 —

200 —

C-Peptide (pmol/L)
|

HCV Control HCV Control
(n=121) (n=137) (n=121) (n=137)

*Colored bars Indicate the mean; error bars Indlcate standard devlatlon.
1. Hul IM. et al. Gastroenterology. 2003:125:1695-704:

2.Younossi ZM, et al. Aliment Pharmacol Ther. 2013;37:647-52
3. Antonelll A, et al. Wworld J Diabetes. 2014;5:586—600,
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Forest plot of pre- and post-DAA HbA1lc values in diabetic patients

Post-DAA Pre-DAA Mean Difference Mean Difference
Study or Subgroup _ Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ciancio 2017 64 27 101 68 36 101 27% -0.50(138,0.38] —_—t
Alem 2017 B4 11 B85 69 11 B5 108% -0.50(088,-0.12]
Stine 2017 71 03 26 74 03 26 242% -0.30}046,-0.14] -
Hum 2017 B8 13 2180 7.2 1.5 2180 306% -040[0.48,-0.32 - O
Dawood 2017 75 04 378 81 05 378 31.7% -060-0.66,-0.54] = . O
Total (95% CI) 2750 2750 100.0% -0.45[0.60, -0.30] - _
Heterogeneity. Tau® = 0.02; Chi*= 20,49, df= 4 (P = 0.0004); = 80% E + 3 } 7 . mean HbAlcoreductlon
Testfor overall effect Z= 5.88 (P < 0.00001) ReRaadHATE Wirsient HBATE (95% CI-0.60 to —0.30%), Z=5.88, P<0.001

Forest plot of pre- and post-DAA EPG values in diabetic patients

Post-DAA Pre-DAA Mean Difference Mean Difference
Stuchy or Subgroup  Mean  SD_Total Mean SD Total Weight I, Random, 95% Cl IV, Random, 95% Cl
Clancio 2017 1343 413 101 1524 564 101 30.7% -18.10[31.73,-4.47] —
Alem 2017 103 18.2 1] 113 303 65 33.7% -1000[F18.59,-1.41) —
Dawood 2017 1467 243 378 1835 268 378 356% -36.80 [40.45 -33.15) - 2 2 . 03 mg/dL
Total (95% CI) 544 544 100.0% -22.03[-41.61,-2.44] e )
Heterogeneity: Tau® = 277.00; Chi* = 35.82, df = 2 (P < 0.00001); = 94% g ; - g— FPG levels reduction
Testfor overall effect; Z= 2.20 (P = 0.03) Reduced FPG Increased FPG (95% CI—-41.61 to —2.44 mg/dL),

Z=2.20, P=0.03
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3,385 patients 1dentified from the Scottish HCV clinical database categorized by SVR status and evaluated for liver-
related and extrahepatic events (follow-up: 7.5 years)

Liver All-cause  Severe liver

mortality mortality mortality Cv
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ANSLD/IDSA BE 51 TN JEIFFRE( Lot A (4 HE R 05 A PR e

© LM ERESE RIS ~ JaR T B RO & SVRETEHE
O IEREBANRTN JEFELHE A B REMEELEA

7 A DA T RHEEN A 728 B s b SR

O FHfroE W E L METRE(L (Child-Turcotte-Pugh (CTP) score >7 )%
(F87K, FFHERSRSER, total bilirubin >2.0 mg/dL, albumin <3.5 g/dL, or INR >1.7)

o B2 i HCV BHF

G S HET THT RS

HIV or HBsAg positive

O CHIEEEEA I ER

O KHIBY%ES (ie, eGFR <30mL/min/m?2)
Q iz

000

AASLD, American Association for the Study of Liver Diseases; CcC, compensated cirrhotic; eGFR,
estimated glomerularfiltr ation rate; HBsAg, hepatitis B vi surface antigen; HIV, human
fi

Socie! ty of America; INR, t national normalized rate; NC, rrhotic
152 N treatn x_nr naiy

H cd virclocic re
1. AASLD a dIDSAHCVGd ecmm ndatio thgM aging, and Treating Hepatitis
C. Nov 2019. www.hcvauidelines.ora (Accessed Julv 2020).



Content

p
1. CHTEftR— (A

\<W@_§%ffﬁﬁ+ reflex testing> FESEIE GER A

2. CHeZEmmE#E
<HIETHT Bk s L2 S > JEFIEML -> 22260

[3. CHF4%% & DDI
<R R T T >




HCV antibody test

CHPrig i i
G HCV RNA test
18 B HH CHF 478 CHFL B Bk P
anti-HCV() anti-HCV(+)
Not detected
CHIAN R &) I 13 & P
0 HCV RNA(+
R EFHCV (+)
H A EEHCV
H B & L HCV

fiE RS ARG » 7EMIBIHCY RNAT B3 28
HCV Genotype (CAHREZEARL) > DUN HAVPNEZK AR e
MPEE A eTeA4AHEEFEDAA CIRCEFSEY) - PR

Centers for Disease Control and Prevention. MMWR. 2013;62:362-5.
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i 98 - R RteEmEEgE L2

.« iBEIFRRE BB (Fibroscan)

FRE - — SN N TR SIS ) S )

~ FoRF4 ENFREH® - FORE |
FERE omernmi sessee ’ . ‘
F2~F3 » RFCEP - BEFME
e FMRIEEF®L - IERH gL 127414

- FBARFI (Acoustic Radiation
Force Impulse) EShearwave

astography SFFEEILEER | RIGEEIMETAVIRMEF SR A L2 2R « SER - il

il :iﬁﬁ"; s | VFEIC ARFONFI2F22F3 FAYER
i . Am/sec a |
B@@E  (Shearwave Elastography) & FO : IERBFHEIE (RIBIEL )
T TRTHREF0EIF4 - - F1: BRI (R (CRRENIRED + RAIM -)
 SEURSENTORRBERS | ). omae (OHRERERREREENRS  BOBMA )

BT yr—— RS L AUE T TS SO SRR UL

M ERGHRAIEH (ALT * AST) F4: REWEL (tHREESCEREREN B8 - ITEHAR
BEHE  MIVESERBEEL EAL H@iLT )
I EtR R LR R -

Ref: CHT- & Tt



o] 48 FEHEFIB-4.7 484 https://www.hepatitisc.uw.edu/page/clinical-calculators/fib-4

FIB-45%) ( Fibrosis 4 Score )& Sterling R.K. ZJjeie ity —IR = AtErF e AR 84
B4 LRy S —TE 7% - BIEJTIAEEE TALT ~ AST - Plateletfl & # %I B VTS
o JFEEa g AERER -

FIB-448% = ¢ 4E X AST (U/L) ) + C I/ (1000/ o L) X ALT (U/L) BIFHR D

ANIERI I 32 EFIB-4+5 85 FEVEE FEZEAE - (KIBERIVETS IS EBAYRT 32 8iCHAY
T R HIFIB-44E - ST R4 (RO © <1.3

AFéBdE{LFL - 1.3~2.0

A48 (RE2 - 2.1~3.24
AfégdfE{bF3 - 3.25~6.4
FFIE(EF4 © =265

1. Richard K Sterling et al. Hepatology. 2006 Jun;43(6):1317-25. 2. f@#{fVPN CIH i % & 8% R 4%
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Fibrosis-4 (FIB-4) Calculator Xishare |

The Fibrosis-4 score helps to estimate the amount of scarring in the liver. Enter the required values to calculate the FIB-4 value.

@ :..=°=.= 008,80 . @ It will appear in the oval on the far right (highlighted in yellow).
.... L

-
--.:l *
: 0.0... L] 44 ¢
o *%8 *elene Age (years) AST Level (U/L)
Se 80°08 8o
L1 - SRS &

: X

FIB-4 = 4

Platelet Count (10°/L)
ALT (U/L)
X
Interpretation:

Fi brosis_4 (F I B_4) Using a lower cutoff value of 1.45, a FIB-4 score <1.45 had a negative predictive value of 90% for advanced fibrosis

(Ishak fibrosis score 4-6 which includes early bridging fibrosis to cirrhosis). In contrast, a FIB-4 >3.25 would have a

cal culato r 97% specificity and a positive predictive value of 65% for advanced fibrosis. In the patient cohort in which this
formula was first validated, at least 70% patients had values <1.45 or >3.25. Authors argued that these individuals
could potentially have avoided liver biopsy with an overall accuracy of 86%.

L
* 8 S000 28 0 L
L . & ... L L
LA L L L L * LL AR *

https://www.hepatitisc.uw.edu/page/clinical-calculators/fib-4

Sources
Sterling RK, Lissen E, Clumeck N, et. al. Development of a simple noninvasive index to predict significant fibrosis patients with HIV/HCV co-infection. Hepatology 2006;43:1317-1325.
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Test Simple- f{CHREz

AASLD/ IDSA+HER JaR ARG ER
FriE L/ BLETE: TTRISRRAR T - R A

IVINVETE £ PRINEP 1R Et o e T i o [EER A AE—T7 AR R R R
HEAEEATEEAL -

FIB-4 >3.25 Platelet count <150,000/mm? Fibroscan’™ stiffness >

¥

e = FF FH BT R P EE YIS B/ E
{5 FHAASLD/IDSA {55! =i Liverpool ZE%{E ] Z472
JEREAIRE:

AIG(E F NHICBC, FFD) SERATE—HIR: Anti- N
BE(ZMEAl%, B RSl HCV, HCV RNAGE & e
EE), B aEE  /(genotype), HBsAg

BhEb A B S TR REE
CH e AT E T RinE
» FBRRSEIARIEE T BRI RITIEHE

JEIREEY)

H AT W S SERAERT I B FE 2 o o I B 5 AU e

AASLD, American Association for the Study of Liver Diseases; APRI, AST-to-platelet ratio index; CBC,
complete blood count; DDI, drug-drug interaction; eGFR, estimated glomerular filtration rate; FIB-4,
Fibrosis-4;

HBsAg, hepatitis B virus surface antigen; HIV, human immunodeficiency virus; IDSA, Infectious
Diseases Society of America; NC, non-cirrhotic; TN, treatment-naive.

1. AASLD and IDSA. HCV Guidance: Recommendations for Testing, Managing, and Treating Hepatitis
C. Nov 2019. www.hcvguidelines.org (Accessed July 2020).

2. University of Liverpool. www.hep-druginteractions.org. (Accessed July 2020).
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i PRVPN CHHR SR 8% R

1 WBC

2.Neutrophils (FEBR)
3.Hb

4. Platelet

5.PT

6. NR

7.GOT/AST
8.GPT/ALT

9. Total-Bilirubin

R EYRT L2 T2

e 10.Direct-Bilirubin

e 11 AFP
12.BUN (FEE)

e 13.Creatinine

e 14. Albumin

e 15.HBsAg
16. Anti-HBsAb (FEAER)
17. Anti-HBcAb (FEAER)

o 18. FTAR&E(LIRI (FO~F4)

FIB-4 =p /\FEtE
Fibroscan = F 28
Biopsy g AT ¥l] 5



GOT/AST
GPT/ALT
Total Bilirubin

Direct Bilirubin

fELEVPN CHT I 2 2 8% R 41

JaRREE R (EOT)

GOT/AST
GPT/ALT
Total Bilirubin

Direct Bilirubin
HCV RNA

JEREEE R 1R 1248 (SVR12)

WBC

Neutrophils (FEDAEE)

Hb
Platelet
PT

NR
GOT/AST
GPT/ALT
Total-Bilirubin

Direct-Bilirubin
AFP

BUN (FELEE)
Creatinine
Albumin

HCV RNA
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HCV aEMNEZHRE 8RR
- BIEBIR $SEMRERE

(sustained virological response =
SVR)

SVR12

AR RE1E - M
SVR12 -

— EASL recommendations on treatment of hepatitis C 2020

SVR

EEmABRTHRE—REBR 58
#H AZJHCV RNA -

CHmREZSVRI2IMNOJEASCHE



£ ARB 1 CRIF IR

1€ J
A

BB INEEFI(SVR12)

{2 R [ A C A i 28255 78 Ak X
ARAIELBI(SVR12) oK 52 P R LT E )

/
~ / b3 = == . .
ARG 12BRS RRAER! B EES
100.0% 100% N=815 N=3,195
87% BI% o oo 00%  85% 8.8%
98.0% 97.4% 8.0%
o N=6,844
96.9% E —
96.0% :g% 6.0% N=936
M 4.8% N=1,898
= 50% .
= 41%
94.0% = 40%
I8 30%
K 3
92.0% 2.0%
1.0%
90.0% 0.0%
20174 2018% 20194 2020% &t 20174 20185 20194 2020  @&st
12020F 1SR EHE A SO N7 K 1A REAGAREAEZ mRRAREARE mREE®

WHAEAEFE R SO HRCAT A = E




CHT-Hrée HUACHT iResime 2 68 H

I RS B2 HPR FRIN —TOETE
2017 2018 2019 2020 2021
Jan24 May1l5 Augl Janl Augl Janl Aprl2 Junl Janl Janl Junl
® @ @ @ @ @ @ @ @ @ @
FERA GT1 GT1,4 GT1,2,4,5,6 GT1-6
AR 12,2478 12,16,2438 12,16,2438 8,12,16,2474 8,12,167
v Dual,PrODr Zepatierfr  Harvonitr,Sovaldi+r ~ Maviret Epclusatr HEEYH
r=ribavirin

FIHFRCAT A = https://www. mohw. gov. tw/cp-4465-62953-1. html




How NS5A & NS5B 1nhibitor work

E .
ntry into Release from

Hepatocyte @ Hepatocyte

Uncoating @

Virion
Assembly

- (+)RNA = ER lumen
@w"‘h NS Velpatasvir
s N
f(ERIumen o i i
ﬂ g 0oof
- PRI W
R ti |
RS Ll T
S I ) G Sofosbuvi

NUC NS5B inhibitors

Gane E et el, American Journal of Transplantation. 2014;14(5) :994-1002.



e e E S|
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ﬂ
a Protease inhibitor-containing regimens are contraindicated in patients with
E A s L decompensated cirrhosis and in patients with compensated cirrhosis with

previous episodes of decompensation (Al)

The Home of Hepatology EASL CPG https://doi. org/10. 1016/3. jhep. 2020. 08. 018HCV. J Hepatol 2020

Several other important considerations should be taken account when selecting
A AS LD a DAA regimen for these patients. Protease inhibitors should be avoided in the
AMERICAN ASSOCIATION FOR presence of moderate to severe liver dysfunction (i.e., Child-Pugh B or C).
THE STUDY OF LIVER DISEASES

AASLD PRACTICE GUIDANCE |Hepatology, VOL .71, NO. 2, 2020

Ref:

2020 EASL recommendations on treatment of hepatitis C: Final update of the series.

2019 Hepatitis C Guidance 2019 Update: American Association for the Study of Liver Diseases — Infectious Diseases Society of America
Recommendations for Testing,

Managing, and Treating Hepatitis C Virus Infection



DAAERS)

Treatment-naive Treatment-experience Decompensate
(PRS*) FFIERIE
FH(E FHE(E FHE(E
FHEL  Crpay  FPEE (CTP-B/C)
GT12456 GT12456
8 1278
GLE/PIB e X

GT3
1638

SOF/VEL GT1-6

Epclusa® 12:8

Hig + ribavirin

*PRS=Peg-Interferon + ribavirin and/or sofosbuvir
Ref: Maviret= &/} B, Epclusats &5 B

Stage 1-5
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https://www.hep-druginteractions.org/checker

Interaction Checker —2

Liverpool HEP iChart =9

Liverpool Drug Interactions Group
Designed for iPad

Vv UNIVERSITY OF

‘,96 HEP Drug Interactions » LIVERPOOL

Apps

Free About Us Interaction Checkers Prescribing Resources Videos Site News Contact Us Support Us

New Indication and Primary Drug: Bulevirtide for Hepatitis D

Looking for interactions with COVID-19 therapies? Click here for covid19-druginteractions.org

HEP Drugs Co-medications Drug Interactions

Check HEP/HEP drug interactions

Search HEP drugs... Q Search co-medications... Q
Switch to table view

O Az Indication Trade O Az Class Reset Checker
~ a
Elbasvir/Grazoprevir Paracetamol
(Acetaminophen)
Entecavir _ Glecaprevir/Pibrentasvir
Abacavir
Glecaprevir/Pibrentasvir ) Paracetamol (Acetaminophen)
Abiraterone
Lamivudine (HBV) More Info v

Acalabrutinib



Liverpool #2432 G {E FH & 5812

https://www.hep-druginteractions.org/checker

i Al EAEEE - BEDPRIMInteraction Checker [EZ 2l B A TR EEHDDINZE mBI A {RIGER

2 = Interaction Report from www.hep-druginteractions.org Pagelofl
= == i Interaction Checker -3 (}" Interaction Checker =3
v Uui :
.,;:'1 HEP Drug Interactions % LIVERPOOI 91 HEP Drug Interactions i ) i
! sl Appe w Apps v
Interaction Report
About U Interaction Chacker Prescribing Fesaurce Vides Site News Cantact Us Support Lk

About Us Interaction Checkers Prescribing Resources Videos Sita News Contact Us Suppart Us o i TRRCIRIIG Ssauces siee ohiried - 2UPpo

Report ID:
New Inc 1 and Primary Drug: Bulevirtide for Hepatitis D Date Produced: 30 Novambar 2001
Mew Indication and Primary Drug; Bulevirtide for Hepatitis D
Looking for interactions with COVID-19 therapies? Click hers for covid 19-druginteractions.org Hepatitis Treatment Co-medications

Glecaprevir/Pibrentasvir Paracetamol (Acetaminophen)

HER Drugs Co-medications Drug Interactions

Interaction Checker

This report lists the summaries of potential interactions (i.e. "red”, "amber" and "yellow" classifications) for the drugs in the
table above.

Interactions with a "green” or "grey” classification (i.e. no clinically significant interaction or no clear data) have been checked
and are listed at the end of this report, but summaries are not shown. Please note that some co-medications with a green
classification may require dose adjustment due to hepatic impairment

O az I 0 &z Revel Cheche For full details of all interactions, see www.hep-druginteractions.org .
Description of the interactions
Glecaprevir/Pibrentaswi Pas T T
[Acer Na Interaction Expected | No clinically signi i + di )
. o T Glece pravit/FAbpngs Glecaprevi/Pibrentasvir Glecaprevir/Pibrentasvir + Paracetamol (Acetaminophen)
Educational Prescribing Twitter

Videos  Resources W ' ESE =LY —ErorfdEH - LiE
TAEADDIRYANES - tbPDFt ol T & (L B R X

2%

MABEEN || BEDDIMAL AR
iy FH 2 B8 A Al {3 BR 24

Generate a personalised report in PDF format

R THODIEMELER  c UBFERE T - HiE
2hi¥Download PDF °
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DDIs between HCV DAAs and lipid-lowering drugs DDIs between HCV DAAs and cardiovascular drugs

CV drugs “ SOF/VEL SOF/VEL/VOX

Digoxin

CV drugs

SOF/VEL

SOF/VEL/VOX
Atorvastatin

Bezafibrate

. Antiarrhythmics

Ezetimibe Vernakalant
Fenofibrate

Flecainide
Fluvastatin

Atenolol
Gemfibrozil
Lovastatin el

Beta-blockers

Pitavastatin Carvedilol

Pravastatin Propranolol
Rosuvastatin Amlodipine
Simvastatin Calcium channel Diltiazem
blockers
1 No ciicaly signifcant nteraction expected. Nifedipine
ial i i i i i Losartan
Plotentla! |n'tera<;tlon \{Vthh may requm? ‘? doTage a‘dju'stment, Hypertension
altered timing of administration or additional monitoring. e e | Earerndls
. These drugs should not be co-administered. agents X
Enalapril

Note: Some drugs may require dose modifications dependent on hepatic function. Please refer to the product label for individual drugs for dosing advice.
CV, cardiovascular; DAA, direct-acting antiviral; DDIs, drug-drug interactions; SOF, sofosbuvir; VEL, velpatasvir; VOX, voxilaprevir.
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Treat Simple
- {5 T R R R DAASEY ) SR ACAE 1255 L L ICHT BB

2 B NAI S

{50 F7Z R RI Y 2]

Q.Q ACERECHFR A or

.'.

8-16 weeks

G/P, glecaprevir/pibrentasvir; SOF, sofosbuvir; VEL, velpatasvir.

* SOFVEL + RBV 12 weeks for decompensation patients ; SOF/VEL+RBV 24 weeks for NS5A treatment experience patients.
DAA, direct-acting antiviral agent; WHO, World Health Organization.
AASLD and IDSA. HCV Guidance: Recommendations for Testing, Managing, and Treating Hepatitis C. Nov 2019. www.hcvguidelines.org (Accessed July 2020).
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Care of Patients With Liver Disease During
The COVID-19 Pandemic
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