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Fibrosis-4 (FIB-4)

Fibrosis-4 (FIB-4) Calculator @ Share

The Fibrosis-4 score helps to estimate the amount of scarring in the liver. Enter the required values to calculate the FIB-4
value. It will appear in the oval on the far right (highlighted in yellow).

Age (years) AST Level (U/L)
55 X 70
FIB-4 = " s telet count (10°/1) =532

90 ALT (U/L)
% 60
Interpretation:

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 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%.

1R F3 22 &% : FIB-4>=3.25
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Acoustic Radiation Force Impulse (ARFI)

FIl > 1.81m/sec

MR Elastography
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Child-Pugh classification
1 2 3
Albumin (g/dL) >3.5 2.8-3.5 <2.8
Bilirubin (mg/dL) <2 2-3 >3
Prothrombin time
(seconds 1-3 4-6 >6
increased)
Ascites Nil Mild >moderate
Encephalopathy Nil mild >moderate
A: 5-6,B: 7-9, C: 10-15




MELD score

3.8 X log, (& 4 % [mg/dL])
+ 11.2 X log (INR, 5% fn B 7 BF F] )
+ 9.6 X log.(creatinine [mg/dL],LE. &F, & = #E)
+ 6.4 X (AFAeibey R E: 0 BaEtE, 1 H4e)

MELD Formula

The MELD score is calculated using the following formula:

MELD Score = 0.957 x Log.(creatinine mg/dL)
+ 0.378 x Log.(bilirubin mg/dL)
+ 1.120 x Log.(INR)
+ 0.643"

Multiply the score by 10 and round to the nearest whole number

HEPATOLOGY 2001;33:464-470

MELD Calculator

http://optn.transplant.hrsa.gov/resources/professionalResources.asp?index=9

MELD Calculator (for ages 12

and older)

Date of Birth (mMm/dd/yyyy)

05/01/1965

Bilirubin {rmgfdl) INR
10 1.5

Hadl dialysis twice, or 24 hours of CWVVHD, within

LG A a week prior to the serum creatinine test?

1.5 O ves @ No

For patients who have had dialysis twice, or 24 hours of CVWHD,
within the last week, the creatinine value will be automatically set to 4
mg/dl.

Calculate _ MELD Score




Baveno IV staging of liver cirrhosis

Compensated

Stage 1: no varices, no ascites
Stage 2: varices, no ascites
Decompensated

Stage 3: ascites * varices

Stage 4: variceal bleeding * ascites

Franchis R. JH 2005;43:167-176

In Baveno |V, a session was devoted to predictive models in portal
hypertension, during which classification stages of cirrhosis were

proposed. Prospective validation of this classification is under way.
JH 2010;53:762-768
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F 42 %€ (lamivudine, Zeffix)

F i & (adefovir, Hepsera)

H # 3% (entecavir, Baraclude)

H 44 %% (telbivudine, Sebivo)

& 31 % (tenofovir, Viread)

# 34% (tenofovir alafenamide, Vemlidy)
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% Child-Pugh scores

MELD scores

ETV-048: Improvement in MELD/CTP Scores

Wk 24 Wk 48

P

arameter ETV ADV ETV ADV
Mean MELD score change
from BL (SE) -2.0 (0.45) -0.9 (0.46) -2.6 (0.62) -1.7 (0.50)
CTP score improvement or 66/100 65/91 61/91
no worsening,* n/N (%) (66) (71) 61/100 (61) (67)
CTP score 2 2 point 32/100 22/91 25/91
reduction,* n/N (%) (32) (24) 35/100 (35) (27)
CTP class improvement,t 25/93 22/81 35/93 29/81
n/N (%) (27) (27) (38) (36)

*Noncompleter = failure.

1CTP class C/B to A only. Liaw YF, et al. Hepatology. 2011;54:91-100.




DAA Improves Child Score in Decompensated Liver Cirrhosis

A B 14
i — Achieving SVR;,
o = Not achieving SVR,
100.0% ] O 75
2
80.0% m Death S p= 04
m Transplant D 5. B
= Withdrawal S
of - "
60.0% No data .E {
= CPTC 8-25' . £
40.0% = CPTB ,.g L ._________,-.---'-‘“"' —
CPTA Y o A,____-'-'-'_’_'_" e S S
20.0% 7 0 10 20 30 40
_ Duration since treatment (week)
0.0% Num. at risk
' Baseline No SVR;, 94 76 52 31 2
Weeks since begmnmg of treatment SVR,, 528 490 463 404 6

El-Sherif O et al, Gastroenterology 2018;154:2111-2121

DAA Improves Child Score in Decompensated Liver Cirrhosis

D
< =1
Assign 1 point to each of the following B 5 BE3A
({3)) ey 4or5
no Enceph = 3
BMI< 25 "\, no Ascites < 2
¢ ©
©
ALTY “ Albumin ¢ o et 0
>60 IU/L >3.5 g/dL 0 o6 12 18 24 30 36

Duration since treatment (wk)

El-Sherif O et al, Gastroenterology 2018;154:2111-2121
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ETV Long term treatment Distribution of Ishak fibrosis
scores at baseline, Year 1 and Years 3—7

I Ishak
fibrosis score

6
55
14
H3
H2

1

10
Missing

L) =

Baseline Week 48 Long-term*

Patients (n)

* Median time of long-term biopsy: 280 weeks (range: 144-316 weeks).
Chang TT et al., HEPATOLOGY 2010;52:886-893




Improvement of hepatic fibrosis after 5-year TDF

Baseline cirrhosis: N=96 p<0-001
N=384
p<0-001
100 l l Ishak score

90 6

5
804

4

707 3

£ 60- . 2

2z 1

g °9] O
£ 40-
30
20
10

0 T T

Baseline Year1 Year §

Marcellin P et al., Lancet 2013; 381: 468-75

Comparison of Liver Fibrosis Stage
in patients of CHC reaching SVR

Fibrosis stage?

Post-treatment

Pretreatment FO F1 F2 F3 F4
FO il 2 0 0 0
F1 14 16 7 0 0
F2 7 23 12 2 0
F3 (0] 5 iz 7 4
F4 0 1 2 6 5
Total (n/N) (%)
(95% CI)

Fibrosis improved in 56%, stable in 32%, Deteriorated in 12%
Regression of cirrhosis in 9/14 patients

Maylin S. et al., GASTROENTEROLOGY 2008;135:821-829
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Cumulative probability of liver-related mortality

in cirrhotic patients

Liver-related mortality: death related to cirrhosis complications and/or HCC

C

Patients at risk
Entecavir cohort

Control cohort

Cumulative probability of liver-related mortality in
cirrhotic patients

0.30
HBV
0201 .
0154
o d T
0.05
_____________ ——Entecavircohort
---- Controlcohort
Logranktest P <0.001
000 T T T T
[ 12 4 % 48 60
Follow-up duration (months)
482 473 383 214 a3 23
69 66 63 61 52 48

Wong GL et al. HEPATOLOGY 2013;58:1537-1547




SVR and Liver-related mortality

Liver-related mortality or liver transplantation

P <.001 HCV

20 st

30

104 -

Liver-Related Mortality or
Liver Transplantation, %

Time, y

No. at risk
Without SVR 405 392 380 358 334 305 277 229 187 146 119
With SVR 192 181 168 162 155 144 125 88 566 40 28

Van der Meer AJ et al., JAMA 2012-;308:2584-2593

SVR improves survival in HCV-LC
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Impact of SVR with DAAs On Mortality in Patients With
Advanced Liver Disease

- All-cause mortality rates and incident HCC rates in 15,059 HCV-infected Veterans with
Veterans Affairs HCV advanced chronic liver disease (FIB-4 >3.25) from the HCV registry through Sept 2016.
Clinical Case Registry

Impact of SVR on Mortality and HCC Outcomes

mNo SVR mSVR regj:{‘i’on
21
p<0.001
20 R
g 79‘%? 84%
) | reduction
>
= 15
c
@ 12.3
= 11.5
a
g 10
2
5]
Q 5
L
195/ 598/
0 1067 13,992

Mortality Incident HCC Mortality in Patients
with HCC Prior to DAA
Patients achieving SVR after DAA treatment had significantly lower all-cause mortality and lower incident HCC rates

than those who did not achieve SVR.
Backus, et al. Hepatology. 2018

Direct-Acting Antiviral Therapy Is Associated With Improved Survival in Patients With a
History of Hepatocellular Carcinoma: A Multicenter North American Cohort Study

Does DAA therapy improve survival in patients with a | Resuits: " =g
history of complete response to HCC treatment? T

DAA Treated:

DAA Therapy 4.6 deaths per 100

person-years follow-up

Complete
response > > Impact on
to HCC survival? DAA Untreated:

19.6 deaths per 100 .
person-years follow-up N

HCV-associated HCC

Risk of death

treatment

0 b 0 ) ] s ©
Time since complete response (in months)

Design:
31 centers in North America including 797 patients with Multivariable analysis DAA th iated with
HCV-associated HCC with complete radiographic response *  Adjusted for site, age, sex erapy;associatea,wi
o : Child Pugh score, AFP, lower mortality:
I » 383 (48.1%) received DAA therapy o bdon st Hea R 0.5t SbE T 0520 50
* 414 (51.9%) untreated treatment modality R R A '

Singal AG et al. Gastroenterology. 2019 Gastroenterology




DAA after successful treatment of early HCC improve survival
in HCV-cirrhotic patients

DAA group vs. No DAA group

HR = 0.39 (p = 0.03) Cabibbo G et al., J Hepatol 2019;71(2):265-273
1.0
e Y
Tt 1 %
0.9 ) "
ke
s
0.8 1 1
S 1
2 1,
(?) 0.7 ] boww- 1 &
......
0.6
- DAA group
0.5 s No DAA group
0 12 24 36
Time (months)
N°® at risk
DAA group 102 88 39 1
No DAA group 102 81 59 34
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Four-year ETV therapy reduces HCC

S 5010 ————- Untreated Taiwan

5 Entecavir

© 40 Log-rank test P<0.0001 After propensity score

ks

8 30

8 —

[} =T

° -

g 20- e

2 o~

5

E 10 7] P ’;"

3 -

O 0 =
T T T T T T T T !
0 1 2 3 4 5 6 7 8

Years of follow-up
Number at risk

Untreated 450 450 414 351 284 243 211 172 143
Entecavir 450 450 443 363 206 69 37 15 1

Su TH et al., Liver International 2016; 36: 1755-1764

Reduction in HCC incidence with ETV in cirrhotic patients

Cirrhosis Japan
50
Control
S 40- Log-rank test: P < 0.001 38.9%
Py
®
o 307
(8]
T
S 201
5
=]
10
g TV
(&)
o -
T T T T T T T
0 1 3 5
Treatment duration (years)
No. at risk
ETV 79 79 72 53 35 17

Control 85 85 76 65 54 47

Hosaka T et al. Hepatology 2013;58:98-107




Cumulative probability of HCC in cirrhotic patients
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E 0.05- ——Entecavircohort

3 ...... ---- Controlcohort

— S Logranktest P=0.036
0.00 T T T 4|8
Patients at risk 2 # * &
Follow-up duration (months)

Entecavir cohort 482 466 365 194 81 20
Control cohort 69 65 60 52 45 M

Wong GL et al. HEPATOLOGY 2013;58:1537-1547

TDF reduced HCC inci

dence in HBV-LC

5 B . .
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NnbacsL it Years of Follow-up Number at rik Years of Follow-up
Untreated 570 12 329 14 184 6 100 0 16 Untreated 66 9 38 1 17 1 9 2 6
TDFweated 576 (1) 411 (5) 225 (3 11 (] 28 TDF wreated 63 (0) 4 | w2 150 )
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C 0.254 . .
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; 0.154 (Log-rank test: 2= .0291)
':f_ 0.104
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e P i Propensity Score—Matched Study
0 2 4 6 8
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Cumulative incidences of HCC in HBV-LC under ETV vs. TDF — No difference

0.150

0,125

Probability of HCC

0.1%0

0.050

0.025

0.000

HR 0,956, 85% CI=0,614~1 488, p=0.8419

propensity score matching

, 16,965)

-
2

12171 (820
8

Entecavir 11471 (8687, 14676)
0 ! 2 3 : 5
Time to HCC (years)
451 433 398 359 259 254
153 408 300 213 147 63
Onog Ertacanr s Tenofonr

Lee SW et al, Gut 2020 in press

No significant difference in the incidences of HCC

0.10

Cumulative incidence of HCC
0.05

0.00

Number at risk

Entecavir 520
Tenofovir 520

0.20

0.15

|

between ETV and TDF cohorts tsuvceta.ac 2020 in press

Including cirrhosis
and non-cirrhosis

Incident HCC between the matched cohorts

Entecavir
_ P=0.51 (log rank test)
Tenofovir
T T T T T T
0 12 24 36 48 60
Months of follow-up
520 456 401 319 247
520 389 303 191 116




SVR decreases incidence of HCC and hepatic

decompensation in HCV-LC

100 1004
—— Non-SVR —— Non-SVR Hepatic
s | == HCC = | == P .
< g0 R g0 decompensation
Q =
%) 85
I P <.001 £ P <.001
o
60 35 60
8 S8
5 -
€ 40 88 40
© =3
2 E:
s oa
E 20 £ 20
3 k)
o
0 04
T T T T T T T T T T T T T T T T T T T T
0 12 24 36 48 60 72 84 96 108 0O 12 24 36 48 60 72 84 96 108
Time (months) Time (months)
Number at risk (events) Number at risk (events)
Non-SVR | 1033 (17) 866 (34) 731 (38) 562 (20) 447 (17) 311 (14) 192 (10) 99 (3) 26 (1) 2 Non-SVR | 1032 (25) 859 (38) 722 (31) 574 (26) 448 (27) 301 (16) 189 (10) 104 (3) 28 (3) 2
SVR 653 (8) 483 (5) 381 (3) 296 (6) 221 (2) 174 (2) 123 (1) 73 (1) 30 (0 3 SVR 645 (14) 474 (5) 373 (2) 292 (4) 223 (2) 173 (1) 124 (1) 75 (0) 31 (0 3

Nahon P et al., Gastroenterology 2017;152:142-156

The incidence of HCC is Reduced in HCV patients After SVR by DAA

10.0%/ Kanwal et al., Gastroenterology 2017;153:996-1005  \/eterans Affairs
Q
S
T 5.0%
o
8 Higher HCC rate in older
c . . .
g 6.0% Log rank patients, African Americans,
3 P-value < 001 No SVR and cirrhotics
$ 4.0%
-t
]
=
€ 209 i HR of developing HCC after
o SVR =0.90, versus 3.45 in
G non-SVR
T 1 L 1 T T
0 5 10 15 20 25
N at risk (N HCC) Months after end of treatment
Achieved SVR 19518 (85) 19372 (68) 14364 (29) 6128 (1) 0 ©) 0
NoSVR 2982 (35) 2453 (36) 1617 (14 636  (3) 5 ) 0




Kaplan-Meier curves of survival free of HCC by cirrhosis and SVR status after
DAA-only antiviral treatment:
SVR is associated with a reduction in HCC risk both among patients with
cirrhosis and those without cirrhosis.

1.00 4
i)
7}
2
&
(@]
o
T
=
e
3 a5 o DAA-induced SVR is
z associated with a 71%
3 reduction in HCC risk.
o —— Cirrhosis with no SVR
o —— Cirrhosis with SVR

—— No cirrhosis with no SVR
0.85 - —— No cirrhosis with SVR

T T T T T T T 1
0 1 2

Years after start of HCV treatment loannou GN et al, JH 2018:68: 25-32

Incidence of HCC of DAA treatment using IPTCW

= 1007 = pane (IPTW weights)

s —— SVR-IFN (IPTW weights) C N

i ——  Non-SVR [IPTW weights) ANRS CO12 CirVir Group

o 80+ compensated biopsy-proven HCV-

- Global P-value: P = .014 associated cirrhosis recruited from 2006
® 60 DAAs versus SVFHFN through 2012 at 35 centers in France

=

[7]

o

2 40 IPTCW: inverse probability of treatment and
‘® censoring

2

© -

5 20

g f/:f/

: p———

o 0 -+ P

0 12 24 36 48 60
Time (months)

Groups Number at risk (events)

DAAs (IPTW weighis) 956 698 384 92 53 43

SVR-IFN (IPTW weights) | 1076 1043 965 849 771 532

Non-SVR (IPTW weights) | 1029 892 760 613 478 357 Nahon et al, Gastroenterology 2018;155:1436-1450




Hepatocellular carcinoma risk following direct-acting antiviral
HCV therapy: A systematic review, meta-analyses,
and meta-regression Waziry et al., JH 2017:67:1204-1212

Reem Waziry'*, Behzad Hajarizadeh', Jason Glebe]y Janaki Amin?, Matthew Law', Mark Danta’,
Jacob George®, Gregory ]. Dore'
"The Kirby Institute, UNSW Sydney, Sydney, Australia; *Faculty of Medicine and Health Sciences, Macquarie University, Sydney, Australia;

3St Vincent's Clinical School, UNSW Sydney, Australia; *Storr Liver Centre, Westmead Millennium Institute and Westmead Hospital,
University of Sydney, Sydney, Australia

Table 3. Meta-regression analysis of factors associated witf hepatocellular carcinoma following HCV cure (Observations = 26).
Variable Univariate analysis Multivariate analysis’
RR 95% (1 p value aRR 95% Cl p value

Treatment

IEN 1.00 - - 1.00 - -
DAA 2.77 1.46-5.25 <0.01 0.68 0.18-2.55

Average follow-up, years 0.88 0.80-0.97 0.01 0.75 0.56-0.99 0.04
Average age 1l 1.03-1.18 <0.01 1.06 0.99-1.14 0.12
Genotype 1 1.01 0.99-1.03 0.14 - - -

All numbers were rounded to two decimal places.
aRR, adjusted rate ratio; Cl, confidence interval; DAA, direct-acting antiviral; IFN, interferon; RR, Rate Ratio.
" Five studies were excluded from the adjusted analysis due to incomplete data on age.
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Antiviral treatment does not completely eliminate
the risk of HCC in HBV-LC (CAMD scores)

The CAMD score stratifies the risks of HCC during continuous
antiviral therapy in patients with chronic hepatitis B

The simple formula of the CAMD score

Variable Risk score
Cirrhosis
No cirrhosis 0
Cirrhosis with age <40 yr 10
Cirrhosis with age 240 yr 6
Age
Age <40 yr 0
Age 40-49 yr 5
Age 50-59 yr 8
Age 60 yr or older 10
Gender
Female sex 0
Male sex 2
Diabetes mellitus
Not diabetic 0
Diabetic 1

Yao-Chun Hsu et al, JH 2018;69:278-285

Cumulative incidence (%)

207

15

104

—— Low risk, <8 points
=== |ntermediate risk, 8-13 points
------ High risk, >13 points

Log-rank p <0.001

-----

.....
o
o~

_____________

Follow-up (months)

Increased Risk for HCC Persists Up to 10 Years After HCV Eradication
in Patients With Baseline Cirrhosis or High FIB-4 Scores

% who developed HCC each year after SVR

Annual HCC Incidence After SVR in Patients with Pre-treatment Cirrhosis According to Treatment Type (DAA vs.

3.5

25

15

0.5 O=cmmas .

IFN) and FIB-4 Score (23.25 vs. <3.25)

Years After SVR

w=@==DAA & FIB-4 2 3.25

——o— |FN & FIB-4 23.25

= &= DAA & FIB-4 <3.25

-«@--|FN & FIB-4 <3.25

loannou GN et al, Gastroenterology 2019;157:1264—-1278




Non-invasive prediction of liver-related events in patients with HCV-associated
compensated advanced chronic liver disease after DAA Pons M et al., J Hepatol 2020 in press

Follow-up non-invasive tests HCC incidence rates

- Transient Albumin blood
; {@} elastography test

220 kPa or
SVR \1 0-20 kPa + albumin <4.4 g/dy

e
r )
G
lHC\'/'I i‘

Transient Albumin blood
therapy elastography test
<10 kPa or

\_10-20 kPa + albumin 24.4 gial )\ <1/100 patient-years )
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Cumulative incidence for hepatocellular carcinoma
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Madified log-rank P<.001
O T T T T T 1
o] 1 2 3 4 5 3]
Follow-up, y
MNo. at risk
Untreated 4051 2897 1685 1080 BET 411 205
Treated 518 248 124 68 40 19 2]

Overall mortality
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]
0
5 L
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2 30 e
2 Untreated .~
k] o
S 204
: -
&) e Treated
10 Vs
V Log-rank P=.002
0 T T T T 1
4] 1 2 3 4 5 3]
Follow-up, v
MNa. at risk
Untreated 4051 3428 25086 17683 177 734 368
Treated 518 289 162 o6 61 3z 11

Wu CY et al. JAMA 2012;308(18):1906-1913

Recurrence of resected HCC in chronic hepatitis C

70 —
Untreated cohort
Treated cohort

p=10.001

60
50
40 —
30 —

PR B R R

20

Cumulative Incidence of recurrent HCC

T
0

Number at risk
Untreated 852
Treated 213

459
139

T
2

219
78

Follow-up year

T
3

116
51

28

23
20

Yao-Chun Hsu et al. HEPATOLOGY 2013;58:150-157
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Early occurrence and recurrence of hepatocellular carcinoma in
HCV-related cirrhosis treated with direct-acting antivirals
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DAAs Do Not Increase the Risk of HCC Recurrence
After Local-Regional Therapy

B ® Retrospective study
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g e ® inverse probability of
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Time since complete response (months)
NODAA  -sseeeeee DAA |
Mumber of patients at risk
Month 0 6 2 18 2
No DAA 59 30 13 3 1
DAA 61 38 23 6 3 Huang AC et al, HEPATOLOGY 2018; 68:449-461




Hepatocellular carcinoma risk following direct-acting antiviral
HCV therapy: A systematic review, meta-analyses,
and meta-regression Waziry et al., JH 2017:67:1204-1212
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Table 4. Meta-regression analysis of factors associated witf hepatocellular carcinoma following HCV cure (Observations = 17).
Variable Univariate analysis Multivariate analysis

RR 95% ClI p value aRR 95% Cl p value

Treatment

IEN 1.00 - - 1.00 - -
DAA 136 049-3.76 0.53 0.62 0.11-3.45

Ow-up, years 0.86 0.70-1.05 0.15 0.79 0.55-1.15 0.19

Average age 111 0.96-1.28 0.12 [l 0.96-1.27 0.14

Genotype 1 1.01 0.97-1.05 049 - - -

All numbers were rounded to two decimal places.
aRR, adjusted rate ratio; Cl, confidence interval; DAA, direct-acting antiviral; IFN, interferon; RR, Rate Ratio.

HCC recurrence rates did not differ between patients who
received IFN-based therapy and DAA therapy

100+
- e §£107
< > 9 8.3%
5 80- ~a 3 8- 7.3% .
e = ~ IFN gr c 74 j ]
g ™ — oo P043 S O]
é 60 g 5 -
= i S 44
g 0 § 3-
2 40 + 8 2 R
el 14
g g ol o 15 G
-
3 20 IFN-SVR IFN-non-SVR ~ DAA-SVR DAA-non-SVR
10 n =57 n =96 n=128 n=12
O T T T T 1 1 1 T T U T T T 1
012 3 456 7 8 9 1011 1213 14
Number at risk Years after the initiation of antiviral therapy

IFNgroup 156 94 60 38 25 14 12 9 5 4 4 4 3 1
DAAgroup 147 82 23

Nishibatake Kinoshita M et al, J Hepatol 2019;70:78-86




Benefit of DAA

LEVEL OF DAA
EVIDENCE BENEFITS

Low-Inconclusive
Level

HCC recurrence
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