First line therapy of
hepatitis B : interferon or
analogues

P Mathurin
Hopital Claude Huriez
Lillle

aW Lille 2
m Université du Droit

el de la Santé




Clinical case

1 A 58-year old man is referred for therapeutic evaluation of
Hepatitis B
d Employee in a bank

[ Screening of Ag HBs was performed in 1989 during his
military service. No specific treatment was proposed due to
the lack of molecules with antiviral efficacy at that time

 He was lost of follow-up until 2013
(d He does not drink alcohol and there is no other comorbidities
1 He disclose overweight (BMI 28)



Biological features

O White cell count 9,200/mm3, Hemoglobin 14.5 g/dL, MCV 88 fl, Platelet count 295,000/mm3
QINR1
U Serum creatinine 0.8 mg/dL, glycemia 0.9g/dl, Bilirubin 3 mg/dL, Albumin 3. g/dL

O AST 100 IU/L (ULN: 40 1U/L), ALT 120 (ULN: 40 IU/L), GGT 70 IU/L (ULN:55 1U/L), ALP 157 IU/L
(ULN: 240 1U/L)

Q Alpha-fetoprotein, ferritin and serum iron within the normal ranges
U Screening negative for HIV, HCV and HDV

U HBsAg +, HbeAg +, anti-Hbe —

U HBV DNA at 750 000 IU/ml

U Abdominal ultrasonography was normal

U Liver Stiffness : 9 kPa

U Fibrotest 0.56

O Liver biopsy was performed. Result= A2F2



‘ % What treatment do you recommend ?
— @

'EEPegIFN for 48 weeks

'E_EEntecavir or Tenofovir

'E_EOr Combined therapy PegIFN + Entevavir or PeglFN + Tenofovir
'Eﬁlzamivudine

#No treatment
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Combined therapy PEGIFN + Analogues is not
Inefficient

12 Treatment

Cruivi Anllho corncnnviorcinn

100 g/week pegylated interferon alfa-2b + placebo vs 100 g/week pegylated interferon alfa-2b and 100 mg/day lamivudine

307 randomly assigned
treatment
l | i End of therapy End of follow-up
155 assigned 152 assigned Combined Monotherapy p Combined Monotherapy p
monotherapy combination therapy the rapy l:l"l=136} therapy (I'I=136:l
(n=130) (n=130)
19 withdrawn 22 withdrawn
3 did not start treatment| 4 did not start treatment VITOIOQICEIJ response in serum
HBeAg- 6 HBeAg- i " .
Henorvement ¢ | et neament HBeAg loss 57 (44%) 40(29%) 001 46(35%) 49(36%) 091
12 in centre withdrawn 12 in centre withdrawn HBeAqg seroconversion 33 (25%) 30 (22%) 052 38 (29%) 39 (29%) 092
formisconduct formiscondud HBV DNA <200 000 copies/mL 96 (74%) 40 (29%) 00001 41(32%) 37 (27%) 0-44
- ‘d{ - - Dd'f ; HBV DNA <400 copiesfmL 43 (33%) 13 (10%) <0.0001 12 (9%) 9 (7%) 0-43
intent!on—lo—treat inlentl_un—to—treat HBSAg loss g l:?%} 7 {5%} 0-54 g l:?"m) 9 (?%] 092
analysls analysis HBsAg seroconversion 8 (6%) 6 (4%) 053 9 (7%) 7 (5%) 0.54
Biochemical response in serum
11 discontinued therapy early 13 discontinued therapy early
because of adverse events | L, 12 because of adverse events ALT returned to normal b6 (5 1%) 46 {34%} 0-005 46 (35%}' 4 (32%) 0-60
7 lost to follow-up 1 for ather reasons
I follow-
e Table 2: Response at the end of treatment and the end of follow-up
h.4 v
118 completed 114 completed
treatment treatment
and follow-up and follow-up

Janssen H, Lancet 2005
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*diminution in log10de la CV from baseline values



1-Year results of antiviral therapy in AgHBe patients

AgHbe Seroconversion

30%
22%  22%26% 540,

12%

< Roalal ) AR\

Undetectable DNA

67% [ad
o
60%

39%

25% B 519,

\?\&?@c’ W pot gt (S of

Normal ALT

77%
66%  68% [ 69%

48%

39%




5-Year results of antiviral therapy in AgHBe patients

Undetectable DNA
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ETV1 LdT2 LAM1,2 PEGIFN3

LINT(copies/ml)

ETV 300
LdT 300
LVD 300
Peg IFN 400
ADV 400
CLv
TDF 400
%
219
ADV4

Technique
Cobas Amplicor® HBV PCR
Cobas Amplicor® HBV PCR
Cobas Amplicor® HBV PCR
Cobas Amplicor® HBV PCR
Cobas Tagman® HBV PCR
300 Cobas Amplicor® HBV PCR
Cobas Tagman® HBV PCR
flimite de détection

TDF5

1. Chang et al. N Engl J Med 2006. Han et al. Hepatology 2008. 2. Lai et al. N Engl J Med 2007. Liaw et al. Gastroenterology 2009. 3. Lau et al. N
Engl J Med 2005. 4. Marcellin et al. N Engl J Med 2003. 5. Heathcote et al. Hepatology 2007. Heathcote et al. J Hepatol 2008. Heathcote et al.

Hepatology 2009.



5-Year results of antiviral therapy in AgHBe patients
AgHBe Seroconversion

50%
. 40%
<
5 30%
.g 20%
a 10%
0%

ETV1  LdT2 LAM1,2 PEG IFN3 ADV4  TDF5 annees
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HBV resistance development to analogues
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4. Colonno et al. Hepatology 2006. 5. Shiffman et al. Hepatology 2004. 6. Chung. Hepatology 2006. 7. Heathcote et al Hepatology 2007.



AgHBs seroconversion after AgHBe seroconversion

Incidence cumulative de

séroconversion HBs

SVR = Hbe seroconversion HBe + undetectable DNA

0,8

0,6

0,4

0,2

SVR (+)
55 %
p < 0,0001
SVR (-)
18 %
0 5 10 15 20
97 97 80 32 5

ans

Moucari et al. J Hepatol 2009



AgHBs loss with TDF

O Etude 103 suivi aprés 4 ans de traitement par ténofovir disoproxil :

0,12
0,11
0,10
0,09
0,08
0,07

0,05
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0,03
0,02
0,01
0,00

Cumulative probability function estimate

0,06

Switch to open label TDF

10,8%

*Kaplan on study

0

r ®  TDF-TDF
ADV-TDF
..... \l
12 24 36 48 64 80 96 108 120 132 144 156 168 180 192  Weeks on study

* Cumulative probability of seroconversion to anti-HBs: 7.7% TDF-TDF and 7.3% ADV-TDF

* 18/23 patients discontinued treatment for HBsAg loss; 3 patients regained HBsAg off treatment (1 patient
was lost to follow up, 1 patient restarted therapy and subsequently lost HBsAg, and 1 patient remained off
treatment based on HBsAg negative local laboratory results)

Heathcote et al. AASLD 2010.



AgHBs loss with ETV

HBsAg loss in HBeAg-postive patients*:
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Patients
at risk 72 70 65 54 48 41 35 28 19 8 3

*Kaplan-Meier estimates Adapté de Lampertico et al. AASLD 2010.



Long-term ETV therapy and fibrosis regression
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Chang TT, Hepatology



Long-term ETV therapy and fibrosis regression

Extensive fibrosis (Ishak
24)

B Cirrhosis (Ishak =5)

' 0

Baseline Long Term

Chang TT, Hepatology



Long-term TDF therapy and fibrosis regression

(n=10) (n=126) (n=79) (n=37) (n=19) (n=77)

Year 5 Response

Improvement
No Change
Worsening

. 3 4 5 6

Baseline Ishak Fibrosis Score
L 96% of patients (335/348) disclosed improvement (= 1 unit of fibrosis score) or no

change in Fibrosis stage at 5 years

Marcellin P, Lancet 2012



Long-term TDF therapy and fibrosis regression

Ishak Fibrosis Score

Baseline Year 1 Year 5

* 344/ 348 patients had histological analysis at baseline, 1 and 5 years
Marcellin P, Lancet 2012




Question 2

Among the following sentences, which they are correct?

A/ At baseline, there is no predictive variables of response
to Peg IFN

B/ Age, High ALT and elevated DNA level are predictive
factors of response to IFN

C/ Definition of response to therapy is similar for PeglFN
therapy or analogues

D/ PeglFN induces AgHBe serconversion in 40 % of cases
in Patients with ALT> 2

E/ Efficacy of analogues is reduced in patients with high
viral load (2108 Ul/ml)

F/ Combined treatment with ETV plus TDF results in a higher

proportion than ETV or TDF alone in patients with high viral
load (2108 Ul/ml)



Responses to Question 2

Among the following sentences, which they are correct?

B/ Age, High ALT and elevated DNA level are predictive
factors of response to IFN

D/ PeglFN induces AgHBe serconversion in 40 % of cases
in Patients with ALT> 2

E/ Efficacy of analogues is reduced in patients with high
viral load (=108 Ul/ml)

F/ Combined treatment with ETV plus TDF results in a higher
proportion than ETV or TDF alone in patients with high viral
load (=108 Ul/ml)



HBeAg Seroconversion in patients treated with
PeglFN

542 AgHBe + treated with Peg-IFNa2a + LAM during 48 weeks

Ul
o
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] 39 %

_ 28 %
30 25 % °

20 -

10 A

n=185 n=232

% Ag HBessroconversion HBe after 24
weeks of treatment-free follow-up

o

<2N 2-5N >5N ALAT
34 % 43 % 23 %

Lau et al. NEJM 2005.



HBeAg Seroconversion in patients treated with
PeglFN

1 542 AgHBe + treated with Peg-IFNa2a + LAM during 48 weeks

45 %

Ul
o

40 |

. 28 %

- 19 %

10 A

weeks of treatment-free follow-up

n =285 n=131

% Ag HBessroconversion HBe after 24

<9log 9-10 log > 10 log ADN VHB

Lau et al. NEJM 2005.



Combined Ananalog: incremental benefit in AgHBe+
ETV vs ETV + TDF (BE-LOW study)

Dosing x 100 weeks

ETV 0.5 mg, once daily |
(N=182)* Further anti-HBV

therapy at discretion
of investigator —
up to 24 weeks

ETV 0.5 mg + TDF 300 mg, once daily (N=197)* follow-up

Baseline Week 96
Primary endpoint

Randomized, open-label, Phase llIb trial
NA-naive CHB, HBeAg(-) patients capped at 30%

Lok AS, Gastroenterology 2011



Combined Ananalog: incremental benefit in AgHBe+

ETV vs ETV + TDF (BE-LOW study)
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Difference 10.6%
(85% Cl10.2, 210)

P=.018 P = .046
[ o
80.4
74.
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Week 48 Week 96
n 7 103 88 111
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Week 48 Week 96
21 99 21 23
56 59 56 59

Lok AS, Gastroenterology 2011



Question 3

Among the following sentences, which are correct?
A/ Efficacy of PeglFN varies according to HVB genotype
B/ IL-28 genotype predicts response to Peg IFN

C/ Genotype A is associated with the highest rate of
response to therapy and Genotype D with the lowest

D/ Kinetic of AgHBe quantification is not useful to predict
AgHBe serconversion in AgHBe + patients

E/ Kinetic of DNA is not useful to predict AgHBe
serconversion in AgHBe + patients



Responses to question 3

Among the following sentences, which are correct?
A/ Efficacy of PeglFN varies according to HVB genotype
B/ IL-28 genotype predicts response to Peg IFN

C/ Genotype A is associated with the highest rate of
response to therapy and Genotype D with the lowest

D/ Kinetic of AgHBe quantification is not useful to predict
AgHBe serconversion in AgHBe + patients

E/ Kinetic of DNA is not useful to predict AgHBe
serconversion in AgHBe + patients



HBeAg Seroconversion in patients treated with
PeglFN
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IL28B and AgHBe seroconversion after PegIFN

[ 205 patients AgHBe + traités par Peg-IFN + LAM
- IL28B facteur prédictif indépendant

80

CC genotype

CT/TT genotype
20+

Cumulative probability of HBeAg seroconversion (%)
&

T T T T T T T T
0 48 96 144 192 240 288 336

Time (weeks)

Sonneveld et al. Gastroenterology 2012.



IL28B , HBV genotype predict response to PegIFN

80 -

70 -

Percentage of patients

Genotype A Genotype B Genotype C Genotype D
(n=26) (n=41) (n=986) (n=27)

Sonneveld et al. Gastroenterology 2012.



DNA at week 12 predicts AgHbe seroconversion

n =265

< 3log*

* copie/ml

o
>

49 %

29 %

[
»

Fried et al. Hepatology 2008.




AgHBe at week 12 predicts AgHbe seroconversion

AgHBe a S24 Séroconversion
(PE Ul/ml) AgHBe a S72

<10

52 %
(71/137)

Tous les
patients
(n=263)

21 % 20 %
(n = 54) (11/54)

>100 27 % NPV = 96 % 4 %
(n=72) (3/72)

Fried et al. Hepatology 2008.




AgHBe/DNA at week 12 predict AgHbe

seroconversion
eAg seroconversion at wk 48 & 72 (non-responders) n=171 —i— —8
eAg seroconversion at wk 48 but with it at 72 (late responders) n=28 —{— —
12 -3
10 % : 2.0
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Fried et al. Hepatology 2008.



Finally what | will choose



EASL Guidelines :
Antiviral therapy in HBV patients

Base!ine ALT > 2-5 ULN
predictors of HBe METAVIR > A2

seroconversion

W12

W24

HBeAg +

HBV DNA <2 x 108 IU/ml

Genotype A/B

RN

HBV DNA > 20000 IU/ml HBV DNA < 20 000 IU/ml
HBs Ag > 20 000 IU/ml HBs Ag < 1500 IU/ml

or no decline

Continue

Stop

EASL Clinical Practice Guidelines:

HBe Ag > 100 IU/ml
Management of chronic hepatitis B.
Stop J Hepatol 2012.




PeglFN HBV Treatment index

Sustained Response
clearance of AgHBe and HBV DNA < 2 000 Ul/ml after 24 weeks of
treatment-free follow-up traitement

- v 4 . = =
0 1o 30 30 40 €0 B0 0 B0 S0 10w Paints S L T T R RS Polnts per variobix:

- — e —

For example,

a genotype C—infected woman (62 points), age 25 (67 points),
with serum ALT level of 2.7 ULN (25 points), and serum HBV-
DNA level of 9.2 log10 copies/mL (40 points) has a total score of
194 points, which converts to a probability of sustained
response of 37%.

'.--—;-.-\.--.---— -
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"
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Buster EH. Gastroenterology 2009.



PeglFN

Analysis in Intention to treat using the same criterion of

efficacy than Analogues

n=26
11 % population

1004 96%
90— BE%:
80 76% n=16

70 67% 85% ) 6,8% population
60— 8%

Not included in
— LTFU study
50 (63)

-Center not participating (35
404 participating (35)

Proportion of initial responders (%)

-Patient not reached (16)
33% -Not willing to participate (2)
30— -Non-liver related death (2)
D48 -Death (unknown cause) (1)
-Data incomplete (2)
204 1A% -Unknown (5)
10— Eo% 'reateg .
0% ‘wee
0 (67)
HBeAg HBV DNA HBsAg e
negative < 400 copies/mL negative sfovir (8)
yerimental (1)
! B GenotypeAin=26 ] GenotypeBine=7) [ Genotype Cin=9) [] Genotype Din=17)

Buster EHCJ, Gastroenterology



Potential Impact of Long-Term Nucleoside Therapy on

the Mortality and Morbidity in
— Hepatitis B-a modeling approach
A 50%

40%
30% Global Cohort

20%

death

10%

0%
2005 2010 2015 2020 2025

year

—4—NH —8— HPD —&— SRx LPD

NH=Natural History = HPD=High Resistance Profile drug

SRX= Salvage Therapy LPD=High Resistance Profile drug



Potential Impact of Long-Term Nucleoside
Therapy on the Mortality and Morbidity in

Hepatitis B: a modeling approach

Cumul Cumulative number of liver transplants 2005-2025
EF 1500

1000

500

number of cases
number of cases

0
NH HPD SRx LPD

scenarios

NH=Natural History ¥ HPD=High Resistance Profile drug

SRX= Salvage Therapy LPD=Low Resistance Profile drug



Estimated proportions of 1st line therapy in

Estimated proportions of 15t line therapy in CHB
patients in European countries




| will choose ETV or TDF
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