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Chronic Chronic Cirrhosis
infection hepatitis develops
develops in 20%
in 80%
=20 years

Alcohol use, coinfection

Risk of
carcinoma,

1-4%
per year

Georg M. Lauer, M.D., and Bruce D. Walker, M.D. Hepatitis C Virus Infection. N Engl ] Med 2001;345:41-52
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CKD, chronic kidney disease; CVD, cardiovascular disease; HCC, hepatocellular carcinoma; HCV, hepatitis C
virus; T2DM, type 2 diabetes mellitus.

TASL, TADE, and DAROC consensus for the screening and management of hepatitis C in patients with diabetes; Journal of the Formosan Medical Association 122 (2023) 202e220



Sustained virologic response from interferon-based Hepatitis C treatment is associated

with reduced extrahepatic manifestations risk

Reduced risk

—> ' v  Diabetes
& — ‘ v CKD/ESRD
>

HCV treat t
reatmen ¢ Mood & anxiety
— .
disorders

People with
HCV infection B —> ¢

Stroke
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Rossi C et al J Hepatol 2019. https://doi.org/10.1016/j.jhep.2019.07.021
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CKD, chronic kidney disease; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; GLE/PIB, glecaprevir/
pibrentasvir; HbAle, glycosylated hemoglobin; HBV, hepatitis B virus; HCV, hepatitis C virus; SOF/VEL, sofosbuvir/velpatasvir;

SVR12, sustained virological response (at 12 weeks following treatment).
TASL, TADE, and DAROC consensus for the screening and management of hepatitis C in patients with diabetes; Journal of the Formosan Medical Association 122 (2023) 202e220
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Evolution of WHO HCV Guidelines Towards
Simplified HCV Service Delivery

Topic

Who to treat?
Genotyping
Regimens

Age group

Service
Delivery

2014 2016 2018 2022
Treat All Treat All

Yes Yes No No

PEG-IFN+RBV DAAs preferred Pan-genotypic Pan-genotypic
DAAs DAAs

8 options 6 options 3 options 3 options

- PEGIFN+RBV DAAs preferred by GT or SOF/DAC SOF/DAC

- SOF+RBV crrhosts SOF/VEL SOF/VEL

- SIMP or TELAP or G/P G/P

BOCEP /PEGIFN+RBV PEGIFN phase out

Adults 218yrs Adults= 18yrs Adults 218yrsand | Adults, adolescents

adolescents 212 yrs | and childrenz3 yrs

TREATMENT OF CHILDREN AND ADOLESCENTS

8 Good Practice Decentralization
Principles for Integration
Simplified Service Task-shifting

SIMPLIFIED SERVICE DELIVERY

16



Who is Eligible for Who is Excluded from
Simplified HCV Treatment Algorithm Simplified HCV Treatment Algorithm

Adults with chronic HCV infection, including Adults with chronic HCV infection:
persons living with HIV:

Previously received HCV treatment

Hepatitis B surface antigen-positive
+ Have not previously received HCV treatment Compensated cirrhosis (Child-Pugh A) with

+ Without cirrhosis or with compensated cirrhosis end-stage renal disease (eGFR <30 mL/min/m?)

» Infected with any genotype

(Child-Pugh A) as determined by:
— Liver stiffness >12.5 kPa by FibroScan
— FIB-4 >3.25
— Noninvasive serologic test?
— Liver biopsy
— Liver nodularity or splenomegaly on Prior liver transplantation
imaging
— Platelet count <150,000/mm?3

Current or prior decompensated cirrhosis, defined
by Child-Pugh score 27°

Current pregnancy

Known or suspected hepatocellular carcinoma

Figure 3. Inclusion and exclusion criteria for simplified HCV treatment algorithm. Abbreviations: eGFR, estimated glomerular filtration rate; FIB-4, fibrosis-4 index for liver
fibrosis; HCV, hepatitis C virus. 2Noninvasive serologic tests include HCV FibroSure or enhanced liver fibrosis test. "Child—Pugh score based on presence of ascites, hepatic
encephalopathy, total bilirubin >2.0 mg/dL, albumin <3.5 g/dL, or international normalized ratio >1.7.
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A 4

DAA ZiE LY
SOF/VEL1 8 - BH1=® . GLE/PIB3 ¥ - BH 1 & - MBERA -
548 12 1@ H4E 8 #
COVID-19 FiZHAR] :

®  SOF/VEL B f] molnupiravir * nirmatrelvir/ritonavir 2% remdesivir [& & F
®  GLE/PIB O #l molnupiravir 3% remdesivir B A - B4 0/F0
nirmatrelvir/ritonavir [E 5 F

TASL, TADE, and DAROC consensus for the screening and management of hepatitis C in patients with diabetes; Journal of the Formosan Medical Association 122 (2023) 202e220
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MTITTOTTOSUPPTESSIVE TUTcTapPy

Risk level- high (>10%)

HBsAg( +) HBsAg(-)/anti-HBc( +)

* Anti-CD20 monoclonal antibodies: Rituximab,  Anti-CD20 monoclonal antibodies: Rituximab,
Ofatumumab, Obinutuzumab Ofatumumab, Obinutuzumab
«  Hematopoietic stem cell transplantation (both allogeneic | * Allogeneic hematopoietic stem cell transplantation
and autologous)
» Steroid (high dose) 2 20 mg/day for 2 4 weeks
* Anti-TNF agents with higher potency: Adalimumab,
Infliximab, Golimumab, Certolizumab
* Anthracyclines
* DAA for HBV/HCV coinfection, except non-cirrhotics with
HBsAg < 10 IU/ml
* Immune Checkpoint inhibitors (moderate to high risk):
o Anti-PD-1: nivolumab, pembrolizumab
o Anti-PD-L1: atezolizumab
> Anti-CTLA-4: ipilimumab
Tyrosine kinase inhibitors (moderate-to-high):
Imatinib, Nilotinib, Dasatinib, Erlotinib, Gefitinib,
Osimertinib, Afatinib

au et al., Hepatol Int 2021 Oct;15(5):1031-1048 21



Moderate (1-10%)

HBsAg( +) HBsAg(-)/anti-HBc( +)

Cytotoxic chemotherapy (except anthracyclines)
Anti-TNF agents with lower potency: Etanercept
Steroid (median dose): 10-20 mg/day for = 4 weeks
Proteasome inhibitor: Bortezomib Ustekinumab

Anthracyclines

Autologous hematopoietic stem cell transplantation
Anti-TNF agents with higher potency: Adalimumab,
Infliximab, Golimumab, Certolizumab

Proteasome inhibitor: Bortezomib Ustekinumab

Low (< 1%)

HBsAg( +) HBsAg(-)/anti-HBc( +)

Methotrexate

Azathioprine

Steroid (low dose < 10 mg/day)

DAA for HBV/HCV coinfection for non-cirrhotic patients
with HBsAg < 10 IU/ml

Cytotoxic chemotherapy (except anthracyclines)
Steroid (high dose) = 20 mg/day

Anti-TNF agents with lower potency: Etanercept
Tyrosine kinase inhibitors Imatinib, Nilotinib, Dasatinib
DAA for HCV




Evaluation liver fibrosis

Advantages and disadvantages of noninvasive methods to

evaluate liver fibrosis

Transient MR Serum
Parameters PARFI 2D-SWE -
elastography elastography biomarkers
Advantages High accuracy, High accuracy High accuracy High accuracy Availability
rapid results
Reproducibility Reproducibility Reproducibility Reproducibility I Rﬂod&\'bmk
Very easy to learn | Easy to learn Easy to learn, Examination of Bicmarker indices
larger the whale liver (APRI, FIB-4 and
measurement I GPR} are low cost
area than other and easy to
ultrasound I calculate™
techniques L — — —
Conventional Conventional Conventional MR Biomarker indices
ultrasound images = ultrasound images images are also <an be performed
are also obtained are also obtained obtained in real-time
Obesity and Ascites is not Obesity and
ascites are not limiting ascites are not
limiting limiting
Disadvantages Technical Technical Technical Technical Nonspecific (eg,
requirements requirements requirements requirements (MR hyperbilirubinemia,
(elastography (ultrasound (ultrasound imaging hemolysis,
equipment) equipment) equipment) equipment) inflammation)

Intermediate cost

Limited
recognition of
intermediate
stages of fibrosis

Blind selection of
measurement
area

Restricted value in
patients with
obesity or ascites

False positive
values in patients
with acute
hepatitis,
cholestasis, and
heart failure

Intermediate cost

Limited
recognition of
intermediate
stages of fibrosis

Narrow range of
values, small
measurement
area

Quality criteria
not well-defined

Intermediate cost

Limited
recognition of
intermediate
stages of fibrosis

Quality criteria
not well-defined

High cost, time-
consuming

Limited
recognition of
intermediate
stages of fibrosis

Mot applicable in
case of iron
deposition

Potential need for
sedation

Proprietary
biomarker panels
are relatively high
cost

Limited recognition
of intermediate
stages of fibrosis

Results from
proprietary tests
not immediately
available

2D-SWE: two-dimensicnal shear wave elastography; APRI: aspartate aminctransferase to platelet ratio; FIB-4: index
combining three biochemical values (platelet count, alanine aminotransferase, aspartate aminotransferase) and age; GPR:
gamma-glutamyl transpeptidase to platelet ratio; MR: magnetic resonance; pARFI: point-shear wave elastography using
acoustic radiation force impulse.

* For details on these bicmarker indices of fibrosis, refer to UpToDate content on noninvasive assessment of hepatic
fibrosis.
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Fibrosis-4 (FIB-4) Index for Liver Fibrosis
FORMULA

FIB-4 Score = (Age* x AST) / (Platelets x +/(ALT))

*Use with caution in patients <35 or >65 years old, as the score has been shown to be less
reliable in these patients.

old, as the score has been shown to be less
reliable in these patients

AST
Aspartate aminotransferase Norm:15-41 u/L
ALT
Alanine aminotransferase Norm:1-35 u/L

Platelet count
Norm: 150 - 350 x 10°/uL S

24



Age specific use of FIB-4 Score

Suspected NAFLD

’

Age, years

Y

36-64

!

Use existing thresholds

!

!

Alternative fibrosis
assessment

1.3 1.3-2.67 >2.67 <2.0 2.0-2.67 >2.67

1 E 1 .

1 : [

1 [

l e o e i [
Sessnnns frrereenssannssnnsss s s nannan ‘.- --------- s

\ 4 \ 4

Advanced fibrosis* Further Advanced fibrosis*

excluded

investigation

likely

*"Advanced fibrosis" was defined as METAVIR stage F3-F4 (McPherson 2017).
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Copyrights apply

Child-Pugh classification of severity of cirrhosis

Points assigned

Parameter
1 2 3
Ascites Absent Slight Moderate
Bilirubin <2 mg/dL 2 to 3 mg/dL >3 mg/dL
(<34.2 (34.2to 51.3 | (>51.3
micromaol/L) micromaol/L) micromaol/L)
Albumin >3.5g/dL (35 2.8to 3.5 <2.8 g/dL
alL) g/dL (28 to 35 (<28 g/L)
a/L)
Prothrombin <4 4to6 =6
time (seconds
aver control) or
INR <1.7 1.7to 2.3 2.3
Encephalopathy = Mone Grade 1 to 2 Grade 3 toc 4

Modified Child-Pugh classification of the severity of liver disease
according to the degree of ascites, the serum concentrations of
bilirubin and albumin, the prothrombin time, and the degree of
encephalopathy. A total Child-Pugh score of 5 to 6 is considered
Child-Pugh class A (well-compensated disease), 7 to S is class B
(significant functional compromise), and 10 to 15 is class C
(decompensated disease). These classes correlate with one- and
two-year patient survival: class A: 100 and 85%; class B: 80 and
60%; and class C: 45 and 35%.

INR: international normalized ratio.

UpToDate®
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: . . Sofosbuvir/ .
4.3 Prior treatment Sofosbuvir/ Glecaprevir/ : Grazoprevir|
Type of treatment | Genotype Cirrhoss status experince velpatasi pibrentasyi velpatasvir il
voxilaprevir
Treatment-naive
Smplied reatmen, No cirhosis Treatment-
no genotype/subtype | All genotypes SATETET -
detorminatind? Compensated Treatment-naive
(Child-Pugh A) Treatment-
cirrhosis) experienced

Recommendations for simplified, genotyping/subtyping-free treatment of HCV-monoinfected or HCV-HIV coinfected adult (218 years) and
adolescent (12-17 years) patients with chronic hepatitis C without cirrhosis or with compensated (Child-Pugh A) cirrhosis, including treatment-
naive patients (defined as patients who have never been treated for their HCV infection) and treatment-experienced patients (defined as patients
who were previously treated with pegylated IFN-a and ribavirin; pegylated IFN-a, ribavirin and sofosbuvir; or sofosbuvir and ribavirin).
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Year of study enrollment

1.
2.
3.

20161 40.1%
2016 -2018 2 37.4%
2018 — 20193 58.8%

Liu, Chen-Hua, et al. Alimentary pharmacology & therapeutics 48.11-12 (2018): 1290-1300.
Liu, Chun-Jen, et al. Journal of the Formosan Medical Association 119.5 (2020): 933-940.
Kuo, Meng Hsuan, et al. Journal of the Formosan Medical Association 121(2022):58-65

Prevalence of comorbidity
38.7%
43.9%
72.1%

35.2%
36.7%
50.8%
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Interaction Charts Site Updates Interaction Query Service About Us Pharmacology Resources  Contact Us Support Us

Having trouble viewing the interactions? Click here for the Interaction Checker Lite

HEP Drugs Co-medications Drug Interactions

Switch to table view

4 ator

Reset Checker
O Az ) Trade 0 4z

Potential Interaction

idine (HBV)

Atorvastatin

Ledipasvir/Sofosbuvir Ledipasvir/Sofosbuwvr

Atorvastatin

Atorvastatin

Summary:
oadministration has not been studied
DUl May IncCrease atorvastaur
oncentrations due to inhibition of P
gp and/or BCRP by ledipasvir, A dose

reduction of atorvastatin may be

ed, monitor lipid levels and CK
and increased side effects of

atorvastatin such as muscle pain

Description:

(See Summary)



B & e s ZDAASEDM
7w A\ & FHZEY 2 E/IDDIs:

O: No clinically significant interaction expected.
V: Potential weak interaction.

U: Potential clinically significant interaction.

X: These drugs should not be co-administered.

References: Yu ML, et al. J Formos Med Assoc. 2023;122:202-20.

Thiazolidinediones (TZDs)

Frael/ s gt SOF/VEL GLE/PIB
a-glucosidase inhibitor (AGI) Acarbose
Biguanide Metformin
Alogliptin
Dipeptidyl peptidase-4 (DPP- Llnagll_ptl_n
o Saxagliptin
4) inhibitors oL
Sitagliptin
Vildagliptin
i Nateglinide
CUIRIRES Repaglinide
Dulaglutide
Glucagon-like peptide-1 Liraglutide
(GLP-1) receptor agonists Lixisenatide
Semaglutide
Hormone Insulin
: Canagliflozin
Sodium-glucose Danaaliflozin
cotransporter-2 (SGLT?2) pagiiriozl
N Empagliflozin
inhibitors et
Ertugliflozin
Glibenclamide
Sulfonylureas (SUs) Gliclazide
Glimepiride
Pioglitazone

/

Rosiglitazone




BPau /s gz SOF/VEL  GLE/PIB

B & e e ZDAASEDM Benazepril
7w A & FHZEY 2 E/IDDIs:

Captopril
Enalapril
Fosinopril
Lisinopril
Perindopril
Quinapril
Ramipril
Trandolapril

Angiotensin-converting enzyme
(ACE) inhibitors

Aldosterone antagonist Spironolactone

—3
= Candesartan

\ Angiotensin Il receptor blockers Losartan
\! (ARBS) Olmesartan
Telmisartan

al-adrenergic antagonist Doxazosin
Acebutolol

- o . Atenolol
O: No clinically significant interaction expected. .
V: Potential weak interaction. B-adrenergic antagonists BISOpF9|O|
U: Potential clinically significant interaction. Carvedilol
X: These drugs should not be co-administered. Metoprolol

Propranolol
Amiloride
Bumetanide
Diuretics Furosemide
Metolazone
Torsemide

References: Yu ML, et al. J Formos Med Assoc. 2023;122:202-20.




B & e E= 2 DAASEDM
m A & HZEY 2 E/IDDIs:

O: No clinically significant interaction expected.
V: Potential weak interaction.

U: Potential clinically significant interaction.

X: These drugs should not be co-administered.

References: Yu ML, et al. J Formos Med Assoc. 2023;122:202-20.

Fpgy /B g%
Bezafibrate
Fibrates Fenofibrate

Gemfibrozil

HMG-CoA reductase inhibitors

Atorvastatin
Fluvastatin
Lovastatin
Pitavastatin
Pravastatin

Rosuvastatin
Simvastatin

Selective cholesterol absorption inhibitor

Ezetimibe

SOF/VEL

GLE/PIB




B & e E= 2 DAASEDM
m A & HZEY 2 E/IDDIs:

O: No clinically significant interaction expected.
V: Potential weak interaction.

U: Potential clinically significant interaction.

X: These drugs should not be co-administered.

1. Yu ML, et al. J Formos Med Assoc. 2023;122:202-20.
2. THE UNIVERSITY OF LIVERPOOL. Interaction Summary Tables

Frgu /e

gt

Antiarrhythmics

Amiodarone
Digoxin
Flecainide

Calcium channel blockers

Amlodipine
Diltiazem
Nifedipine

Antiplatelets and
anticoagulants

Clopidogrel
Dabigatran
Ticagrelor
Rivaroxaban
Apixaban
Edoxaban
Warfarin

SOF/VEL

GLE/PIB




COVID-19

« SOF/VEL ¥ £ molnupiravir, nitmatrelvir/ritonavir, remdesivir, & *

 GLE/PIB* £ molnupiravir, remdesivir; % ¥ £ nitmatrelvir/ritonavir & #
° X O C OVA( E n S i tre I V i r) COVIDI;i:;:g is not listed below it canno;:tj:::tci::)ynl:e assumed it is safe to coadminister.

Drug Interactions

Check COVID/COVID drug interactions

Ensitrelvir sofo

Reset Checker

A-Z Class Trade A-Z Class Trade Switch to table view Results Key

Ensitrelvir Glecaprevir/Pibrentasvir
Ensitrelvir Sofosbuvir/Velpatasvir Ensitrelvir
Isoflurane Glecaprevir/Pibrentasvir

More Info v

Ledipasvir/Sofosbuvir

Propofol
Sofosbuvir Ensitrelvir
Sofosbuvir/Velpatasvir Sofosbuvir/Velpatasvir

More Info v
Sofosbuvir/Velpatasvir/

9



HCV reinfection and surveillance

o Studies In Taiwan estimate an annual HCV reinfection rate of 5.8-9.8% among

people living with HIV (PLWH) after completing anti-HCV treatment
 Preventing reinfections among high-risk individuals becomes crucial for the

long-term success of the elimination program

PRVAV

20
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| Prevalence of HCV viremia (%) -

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Figure 3. The evolution of the incidence and prevalence of HCV viremia during 2011-2021 among people living with HIV. PYFU,
person-years of follow-up.

Figure 4. Cases of incident HCV viremia and the proportions of HCV reinfection during 2011-2021.

el Il

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

42

Chen GJ, et al. Hepatitis C microelimination among people living with HIV in Taiwan. Emerg Microbes Infect. 2022;11(1):1664-1671.
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HCV Infection and PWID In Prisons

* PWID are the primary risk group for HCV infection and transmission.

« HCV viremia prevalence reduction in PWID Prisoners
« anti-HCV prevalence in PWID prisoners decreased from 91% in 2014 to 34.8% in

2019 7
* > 90% of HCV-infected prisoners were still PWID
52.5
46.4 48.3
33.5 34.8 319
20.2
. 10'6
Anti-HCV prevalence (%) HCV RNA prevalence (%)
mEFL2019 w2019 m 592021 F2762021 mW32F2024 43

Tai CM, Yu ML. Hepatitis C virus micro-elimination in people who inject drugs: Challenges and chance in Taiwan and worldwide. Kaohsiung J Med Sci. 2024;40(2):112-118.
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Baseline characteristics

Comorbidities< <
Diabetes Mellitus <« 2(2.11)
Hyperlipidemia< 3(3.16)«
Hypertension< 20(21.05)<
Chronic kidney disease< 0«
Cardiovascular disease< 4(4.21)

Characteristics« Overall
Mean = SD or N (%)<
Age (years), mean (range)’ 48(44-54)« AST, IUL< 31(24-47)
Age 265y, n (%)< 4(4.21) ALT, IU/Le 43(24-71)
Male, n (%) 95(100)< Platelet count, x103 U/L< 225(173-275)«
HCV RNA, log1o IU/mL, median Albumin, g/dL< 4.5(4.3-4.7)
6.301(5.579-6.681)<
(range)- Total bilirubin, mg/dL¢’ 0.55(0.44-0.74)<
HCV RNA > 1,000,000 IU/ml, n (%)< 57(60.00) Creatinine, mg/dL< 0.92(0.83-1.01)¢
HCV genotype FIB-4¢ 1.13(0.83-1.56)<
1al1b, n (%)< 12/13(26.32) HBV, n (%) 56(58.95)°
2, n (%)< 10(10.53)¢
3.1 (%) 12(12.63)° HBsAg+, n(%)< 8(8.42)
4/5, 0 (%) e HBV DNA > 101U« 3(3.16)«
6, n (%)< 47(49.47) HIV, n (%)< 3(3.16)~
Mixed/ Unclassified, n (%)< 1(1.05)« PWID, n (%)< 92(96.84)<
Treatment-naive, n (%)< 82(86.32) Sleep disorder, n (%)< 23(24.21)
Re-infection, n (%)< 13(13.68)- Schizophrenia, n (%) 2(2.11)¢
Non cirrhosis, n (%)< 92(96.84)
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DAA

HCC Hx Yes HBV DNA or
HBsAg Tve -ve

Adv Fibrosi
Cirrhosis

=Ve
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§ CIHE AL 123
e Eﬁ"ﬁ B -~ CBJF—:}%_%. olﬁorﬂ;]‘é\; : fected

with
Hular
eos(t)

i v ant SRS L = e AT

virals (DAAS).

Istory o cpatoceliular carcinoma,

Fibrosis advanced liver- fibrosis, US ultrasonography, 7" Markers: ides, HBsAg hepatitis B virus surface antigen, anti-HBc ant-hepatitis
a-fetoprotein (AFP), lens culinaris agglutinin (LCA)-reactive AFP B virus core Hﬂlide}’, HBVr HBV reactivation and/or HBV DNA
isoform (AFP-L3) and/or des-y-carboxy prothrombin (DCP) reappearance, +ve positive, -ve negative

APASL HCV guidelines of virus-eradicated patients by DAA on how to monitor HCC occurrence and HBV reactivation; Hepatology International (2019) 13:649-661



Conclusion

e HCV i & j5f P » 23k i * il A FIA| B hoT
« SOF/VEL (400/100% & - 13f » = p 1= » ¥ §123%)
« GLE/PIB (100/40% 5. » 3% » & p 1= » 5B JR* > 4§ 8i%)
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Conclusion

* fed Fof 4 HCV § 7 ;; M PR EEITREBIRE
¢« B b G i;*f@# ﬂ %% HCV RNA t %

*§ HCV 5 ¢ £ 5 DAA SR £ e > Jls 4 3Fey 3 L3

*BRYGOEEHSILT A ﬂﬂ PWID
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