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Disclaimer

Healthcare professionals are expected to take NICE clinical guidelines fully into account when
exercising their clinical judgement. However, the guidance does not override the responsibility of
healthcare professionals to make decisions appropriate to the circumstances of each patient, in
consultation with the patient and/or their guardian or carer.
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E.1 Patient Information

Study type/  Number
Study of
quality patients

Quasi- N=60
experimental

study (pre-

test post-test

method)

Patients
were
randomly
assigned into
two groups.

Study
quality:
Indirect
population
(<40% hep B
patients)

Population

Setting: Hepatitis
centre, Iran

Method: sampling
was non-randomised
and based on sample
characteristics (see
inclusion)

Inclusion: age 18-60
years, absence of
other infections and
chronic diseases, first
time treatment for
Interferon alpha
therapy and absence
of cirrhosis

Exclusion: -

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Appendix E: Clinical evidence tables

Group 1
(cases)

Education sessions + pamphlets

Classes were held once a week
and in each class educational
pamphlets were distributed
among the cases. Each education
session (45 minute each) had a
maximum of 6 patients and 6
accompanying persons. These
accompanying persons had a
supportive care role.

1st session

The nature of their disease,
transmission routes, the diagnosis
and treatment of their disease
were explained and pamphlets
were distributed to the patients.
2nd session

The effect of IFN therapy on their
disease, the frequent side effects
after injection, methods of
protecting themselves and

controlling these side effects were

explained and pamphlets were

Length
of
Group 2 follow-
(controls) up
After the 12
study, weeks
educational Educati
pamphlets on
were session:
distributed one
to the month
control
group for
ethical

reasons and
the correct
method of
injection of
interferon
was also
taught to
them.

(n=30)

Page 6 of 803

Outcome measures

Self-reported Quality
of life (QolL) at the
time of entering the
study and 12 weeks
after therapy — QoL
questionnaire for
patients with chronic
liver disease (CLDQ) —
includes fatigue,
activity, emotional
symptoms, abdominal
symptoms, systemic
symptoms and worry.
Score are graded from
1to 7 for each
category making the
minimum possible
scores 29 and the
maximum 203
(validated) (the higher
score the better)

Follow up of patients

Source of
funding

Tehran
University
of
Medical
Sciences
and
Bagiyatall
ah
Research
center for
gastroent
erology
and liver
disease.
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distributed.

3rd session

The method of the self-injection
of IFN was explained and the
patients’ questions were
answered.

4th session

The injection by IFN by the
patient was observed and their

problemes, if any, were corrected.

(n=30)
Baseline characteristics
Cases Controls P value
(n=30) (n=30)
Age 40.3+14.9 37.2+9.5 0.33
Sex, M/F n(%) 22 (73.3)/ 8 (26.7) 24 (80)/ 6 (20) 0.381
Level of education
Illiterate 3 (10) 0 0.19
Primary and guidance school 16 (53.3) 15 (50)
Diploma and higher 11 (36.7) 15 (15)
Marital status
Single 13 (43.3) 15 (50) 0.398
Married 17 (56.6) 15 (50)
Number of children
3 or less 23 (76.7) 28 (93.3) 0.145
>3 7 (23.3) 2 (6.7)
Occupation
Worker 4(13.3) 7 (23.3) 0.076

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Page 7 of 803

was done as self —
reporting with in-
person attendance
every month
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P Employee 6 (20) 4 (13.3)
- c Housekeeper 4(13.3) 4(13.3)
E_' < Student 6 (20) 0
) - Retired 10 (33.3) 15 (50)
E E Duration of disease
bl 1-3y 21 (70) 22(73.3) 1.0
G 3-6y 5(16.7) 4 (13.3)
ﬂ >6y 4 (13.3) 4 (13.3)
. Hospitalisation
None 30 (100) 28 (93.3) 0.492
Once 0 2 (6.72)
Hepatitis type
HBV 6 (20) 10 (33.3) 0.243
HCV 24 (80) 20 (66.7)

No significant difference was found between the two groups
Results (before and after 12 weeks follow up)
Quiality of life before and after 12 weeks (3 months) within groups

Cases Controls
Before After P Before After P
(Wilcoxon test) (Wilcc

Score (min-max) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Abdominal symptoms (3-21) 17.7 (3.1) 19.5 (3.2) 0.00 15.9 (5.3) 15.9 (5.6) 0.48
Activity (3-21) 20(1.9) 18 (3.6) <0.001 19.8 (1.9) 18.7 (2.7) 0.01
Fatigue (5-35) 26.3 (6.3) 26 (6.9) 0.08 23.4 (8) 23(7.2) 0.68
Systemic symptoms (5-35) 29.9 (4.1) 29.1 (5.1) 0.29 28.5(5.2) 26.4 (6.6) 0.03
Emotional (8-56) 40.1 (9.2) 46.5 (10.6) <0.001 33.3(9.9) 33(9.2) 0.03
Worry (5-35) 24.1(5.3) 30.2 (6.3) <0.001 22.3 (6.8) 21.9 (7.4) 0.21
Total (29-203) 158.6 (21.4) 170 (23.6) 154.5 (28.5) 136.9 (30.6)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Quiality of life before and after 12 weeks (3 months) between the two groups

Before intervention After intervention
Cases Controls P Cases Controls P
(Mann-Whitney (Mani
test) test)
Score (min-max) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Abdominal symptoms (3-21) 17.7 (3.1) 15.9 (5.3) 0.43 19.5 (3.2) 15.9 (5.6) 0.94
Activity (3-21) 20 (1.9) 19.8 (1.9) 0.8 18 (3.6) 18.7 (2.7) 0.08
Fatigue (5-35) 26.3 (6.3) 23.4(8) 0.26 26 (6.9) 23(7.2) 0.84
Systemic symptoms (5-35) 29.9 (4.1) 28.5(5.2) 0.35 29.1(5.1) 26.4 (6.6) 0.04
Emotional (8-56) 40.1(9.2) 33.3(9.9) 0.006 46.5 (10.6) 33(9.2) 0.8
Worry (5-35) 24.1 (5.3) 22.3 (6.8) 0.06 30.2 (6.3) 21.9(7.4) 0.64
Total (29-203) 158.6 (21.4) 154.5 (28.5) 170 (23.6) 136.9 (30.6)

The quality of life score in the cases showed a significant increase after 12 weeks compared to the controls.

Study limitations: mixed population; different treatment regimens in hepatitis B and C (IFN alpha + Ribavirin in hep C and IFN alpha in hep B) and this has not been

taken into account in this study.

Authors’ conclusion: This study showed that continuous education and follow up in chronic hepatitis B and C patients under IFN alpha treatment could greatly increase
their adherence to IFN treatment and decrease the side effects, ultimately resulting in a better quality of life.

Reference

HoAand TanT.
Pregnant women
and their
willingness to be
treated for
hepatitis B during
pregnancy. AASLD

Study type/
Study quality

Number of
patients

N=60

75 patients were
asked to
participate in the
study, 60

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Population

Setting: an Asian population; USA

Length of follow-

up

Not applicable

Methods: a translated questionnaire
was given to pregnant women in waiting
rooms at various obsterics/ gynecology
clinics with a large Asian population

Outcome measures

% people that would

take hepatitis B
medication during

Page 9 of 803

pregnancy
% people who planned
on breastfeeding

Source of
funding

Not stated
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abstracts. 2011: Su  Study completed were targeted because of the high
1003 quality: guestionnaires. incidence of hepatitis B in that group.
Very low

The questionnaire obtained information
on demographic characteristics,
obstetric history, family history of HBV,
personal history of HBV, perceptions of
treatment and risks, including
breastfeeding.

Population characteristics
Mean age 32 years (range 21-44)
55 (91%) were of Asian ethnicity

93% of patients were born outside of
the USA.

57% of patients were born outside of
the US had been in the US <10 years.

>79% patients had at least a college
degree.

Average number of pregnancies was 2

Average week of gestation was 29
weeks

Results

67% (95% Cl 55-79%) reported they would take hepatitis B medication while pregnant.

All respondents (100%) planned on breastfeeding, but 58% (95%Cl 46-70%) stated that they would not breastfeed if they knew they had hepatitis B.
>97% stated their reason was that they would be afraid to transmit hepatitis B to their baby.

Conclusion: Most women were interested in taking antiviral therapy for hepatitis B while pregnant, likely motivated by a desire to reduce perinatal transmission.

Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 10 of 803
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Patients still perceive a high risk of HBV transmission via breastfeeding despite current recommendations further supporting the need for patient education.
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a

: Study type/ Length of Source of
E Reference Study quality = Number of patients Patient characteristics follow-up Outcome measures  funding

-E Smith Retrospective  Initial N=2698 Recruitment/setting: St Mary’s Hospital, Imperial Not applicable Proportion (%) of Not stated
- 2010 (abstract) College Healthcare NHS Trust, London UK patients attended at

¢ Final N=1094 least one hepatology

clinic (or referred to

Inclusion: Patients found to be HBsAg positive by 2\
specialist care)

Study quality:  puplicate requests both prim.ary care and .hospijcal clinicians (HBsAg
data obtained by the virological department at St

Inadequate (including from ; i )
s T within hepatology), Mary’s Hospital over a 3 year period from Jan
on indeterminate (n=18) 2007 to Dec 2009).

recruitment
Source of data: primary care, hospital out-patient,
in-patient, Accident and Emergency or ante-natal

Untraceable

No baseline confidential hospital it
table numbers used by the  clinic.
sexual health clinic

No.excluded ~ (N=459)
do not add up Exclusion: Duplicate tests, equivocal serology and

unidentifiable patients were excluded.
Baseline characteristics — information not given
Results

Patients tested in primary care were less likely to be referred to specialist care.
In-hospital referral rates are better.

_g Request site n/N (%) did not reach hepatology clinic (specialist care)

® Hospital 81/912 (9%)

>

% Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 12 of 803
(%]
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Primary care ‘ 151/182 (83%)

Additional results: Antenatal patients were the commonest group tested in the hospital setting who failed to be referred to specialist care (n=22).

Potential study limitations: cannot exclude the possibility that some patients may have been attending hepatology clinics outside St Mary’s Hospital, this information
was not documented in notes.

Study type/ Length of Source of
Reference Study quality = Number of patients Patient characteristics follow-up Outcome measures funding
Taylor Cross- N=45 Recruitment/setting: Department of Not applicable GP knowledge Not stated
2010 sectional Gastroenterology, Queen Elizabeth Hospital,

SN 45/161 London, UK Proportion (%) of

(abstract) questionnaires were those who knew how

completed and Aim: to assess GP knowledge on HBV. to correctly screen

Study quality:  returned. for HBV

Inadequate Source of data: A survey containing 32 questions

information was sent to GPs within the catchment area. Another Proportion (%) of

on guestionnaire was sent again if there was no those who would

recruitment response after several months. refer patients to a

specialist
Poor response Exclusion: Not stated.

rate (28%)

Baseline characteristics
Small sample

size

Mean age, years 46
Duration worked at GP, 14 (1-35)
years (range)

Practice contains >5,000 96%
patients, %

Results
90% (n=41/45) of respondents would attend an education session on viral hepatitis.
36% (n=16/45) of GPs thought all patients with CHB should be managed in secondary care

Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 13 of 803
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Outcome n/N (%)

Proportion of GPs who knew how to correctly 8/45 (17%)
screen for HBV

Two scenarios for HBV were presented:
A pregnant woman found to be HBsAg positive on screening;
A Nigerian man known to be HBsAg positive, who had an ALT 4 x ULN

Scenarios Proportion of those who would refer patients to a specialist, n/N (%)

A pregnant woman found to be HBsAg positive 24/45 (53%)
on screening

A Nigerian man known to be HBsAg positive, who | 16/45 (36%)
had an ALT 4 x ULN

Author’s conclusion: Without a basic understanding of chronic viral hepatitis, including when to refer, a significant proportion of patients will not receive appropriate
treatment. Improved training and education are required for GPs and hospitals should provide clear management guidelines to local GPs.

Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 14 of 803
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E- " Study type/  Number
3 ¢ Bibliographic Study of
! é reference quality patients
b Chu 2007 Prospective  N=133
b follow up

§ tud

g study

:

<

Results:

s92Ipuaddy

Patient characteristics

Prognostic
factor(s)

HBeAg positive patients with normal ALT level (0-36 Maximal ALT
U/L), no evidence of cirrhosis based on clinical during HBeAg

grounds and liver ultrasonography and no

positive phase

concomitant infection with hepatitis C or delta atthe  (immune
baseline and no antiviral therapy before entry or clearance
during follow up who had documented

seroconversion from HBeAg to anti-HBe.

Baseline characteristics

phase)

Total
(n=133)

Men
(n=75)

Women
(n=58)

Mean age
on entry in
years (SD)

28.2 (6.9)

28.3 (6.4)

28.2 (7.5)

Genotype
-B
-C

108 (81%)
25 (19%)

64(85%)
11(15%)

44(76%)
14(24%)

Interval
from entry
to HbeAg
seroconver
sion (years)

4.6 (3.7)

4.6 (4.0)

4.5(3.3)

Follow up
duration
following
HbeAg
seroconver
sion (years)

5.8 (4.2)

5.9 (4.3)

5.7 (4.1)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Length of
follow-up

For a
minimum
of 1 year
following
HBeAg
seroconve
rsion

Outcome
measures

Reactivation of
hepatitis B defined
as raise to more
than twice the ULN
of ALT levels,
accompanied by
positive serum HBV
DNA (>1.4 X 105
copies/ml) by
hybridization
assays.

Source of
funding

By a grant
from
National
Science of
Council of
Taiwan.
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The annual rate of reactivation of hepatitis B was 3.3%.
The cumulative probabilities of reactivation of hepatitis B were 15.1%, 29.8% and 32.8% respectively after 5, 10 and 15 years of follow up.

Predictive models for reactivation of hepatitis B following HbeAg seroconversion

Univariate analysis*

Multivariable analysis*=

Prognostic factors Hazard ratio (95% C.I) P value Hazard ratio (95% C.I) P value
Maximal ALT during HbeAg
positive (immuno clearance)
phase
<2xULN 0.17 1 0.08
2-5 x ULN 1 0.029 (0.89-8.47) 0.02
>5 xULN (0.72-6.16) 3.57 (1.22-10.46)

3.01 (1.12-8.08)

* Cox proportional hazards regression models.
= Multivariable analysis included the following predictive factors: age on entry, gender, genotype, interval from entry to HbeAg seroconverion (in years) and age at

HbeAg seroconversion.

The authors concluded that ALT levels>5 x ULN during the HbeAg positive phase was correlated significantly with reactivation of hepatitis B after HbeAg

seroconversion.

Bibliographic Study type/
reference Study quality
Lai 2007A Retrospective

Number
of
patients

N=192 Recruitment/setting: screened the charts of all
patients seen in the Beth Israel Deaconess Medical
Center Liver Center (USA) between Jan 2000 and

Initial N=

593 April 2005.

401 Inclusion: HBsAg positive, HBV DNA 210,000
selels) copies/mlL, a liver biopsy or clinical cirrhosis.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Length

of
Prognostic follow-
factor(s) up
Based on pre- N/A
biopsy ALT

values, patients
were classified
into 1 of the 3
categories*:
1.Persistently

Page 16 of 803

Outcome
measures
Significant fibrosis
or inflammation
(by METAVIR
scoring)

Significant fibrosis
(stage 2-4)

Source of
funding

Not stated
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Exclusion: patients with hepatocellular carcinoma,
immunosuppression, HIV, history of positive HCV
RNA, hemachromatosis or other chronic liver
disease or treatment with oral antiviral
nucleos(t)ides therapy prior to biopsy, but included
if their therapy was limited to IFN more than 1 year
prior to biopsy.
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Baseline characteristics

Normal 1-1.5xULN | >1.5xUL
ALT N
Sex M/F, n 24 (41)/35 16 (62)/10 | 89
(%) (59) (38) (83)/18
(17)
Prior 2 (3) 1(4) 5(5)
treatment
with IFN, n
(%)
Race
White 4(7) 3(12) 29 (27)
Black 6 (10) 3(12) 10 (9)
Asian 49 (84) 20 (77) 66 (62)
Hispanic - - 2(2)
HBeAg (+), | 56 38 63
(%)
Mean age, | 37(33-40) | 39(35-44) | 40 (37-
95% ClI 43)
Mean 64.3 (60.1- | 67.3(61.8- | 72.5
weight 68.5) 72.7) (69.1-
(kg), 95% 75.9)
Cl

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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normal ALT
(n=59)
2.ALT 1-1.5x
ULN

(n=26)
3.ALT>1.5xULN
(n=107)

*maximal ALT
level over >
min. 6 months
determined the
group selection.

Normal ALT —
defined as
having at least 2
ALT values
<40lU/L at least
6 months apart
and no elevated
ALT at any time
point prior to
biopsy, for both
men and
women

Page 17 of 803

No significant

fibrosis (stage 0-1)

Significant
inflammation
(grade 2-3)
No significant
inflammation
(stage 0-1)
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Results:

Mean log 6.3 (5.9- 6.1 (5.5- 6.6 (6.4-

viral load, 6.8) 6.7) 6.9)

95% Cl

Mean

(95%Cl)

Stage 0.7 (0.4- 1.4 (0.8- 2.1(1.8-
1.0) 1.9) 2.4)

Grade 1.3 (1.2- 1.5(1.3- 2.0 (1.8-
1.5) 1.8) 2.1)

Overall 37% patients in the normal ALT group had either significant inflammation or fibrosis.

Stage of fibrosis or grade of inflammation by ALT

Significant fibrosis (F2-4) Significant inflammation (A2-3)
Normal ALT 18% 34%
1-1.5xULN 34% 54%
>1.5xULN 62% 78%

Patients with persistently normal ALT levels were further categorised as low normal (0-25 1U/L) (n=20) and high normal (26-40 1U/L) (n=39).

Overall 20% of patients with low normal ALT had either significant inflammation or fibrosis.

Stage of fibrosis or grade of inflammation by normal ALT subgroups

Significant fibrosis (F2-4)

Significant inflammation (A2-3)

Low normal (0-25)

5%

20%

High normal (26-40)

25%

41%

ALT groups were stratified into subgroups: <1x, >1x, >1.5x, >2x, >3x and >5x ULN; the distribution of stage and grade was not statistically significantly different between

the different high ALT groups.

Prediction of significant fibrosis and inflammation results, based on multivariable logistic regression controlling for all covariates, including race, sex, prior treatment

with IFN, viral load, weight, age, eAg positivity

Sig. fibrosis

Adjusted OR (95% Cl)

P values

Age

0.0005

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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<40 1.0

>40 1.08 (1.03-1.13)

ALT group

Normal ALT 1.0

High ALT (=1xULN) 1.58 (1.03-2.44) <0.0001
Sig. inflammation

ALT group

Normal ALT 1.0

High ALT (=1xULN) 2.01 (1.29-3.15) 0.002

Prediction of significant fibrosis and inflammation results stratified by HBeAg status, based on multivariable logistic regression controlling for all covariates, including

race, sex, prior treatment with IFN, viral load, weight, age, eAg positivity

Sig. fibrosis Adjusted OR (95% Cl) P values
Age HBeAg (+) (N=

<40 1.0

>40 1.07 (1.01-1.14) 0.017

HBeAg (-)

<40 1.0

>40 1.10 (1.02-1.18) 0.0165
ALT group HBeAg (+)

Normal ALT 1.0

High ALT (>1xULN) 1.77 (1.02-3.07) 0.04

HBeAg (-)

Normal ALT -

High ALT (21xULN)

Sig. inflammation
ALT group HBeAg (+)

Normal ALT 1.0

High ALT (>1xULN) 1.89 (1.08-3.29) 0.026

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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HBeAg (-)
Normal ALT -

High ALT (=1xULN)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Increasing ALT was not a predictor of significant fibrosis and inflammation in HBeAg (-) patients (data not shown).
Study limitations: inability to characterise the upper limit of viral replications in all subjects. The PCR assays used in this study did not dilute serum to quantify the upper

end and so the range stopped at >200,000 copies/mL for many patients

Only patients with HBV DNA >10,000 copies/mL were biopsied so cannot comment on patients with even lower HBV DNA levels.

Referral bias — cannot exclude that only the sicker population was being referred.

Author’s conclusion: results suggest that clinicians need to evaluate all patients with HBV DNA >10,000 copies/mL carefully for liver fibrosis and inflammation and that

age >40y and an ALT >25 (high normal) may trigger evaluation with a liver biopsy.

Number
Bibliographic Study type/  of
reference Study quality patients Patient characteristics
Chen 2010B Retrospective N=228 Recruitment/setting: patients from the centre of

Chinese infections diseases, West China were screen
patients  between Aug 2006 and Jan 2008

Inclusion: HBsAg positive for at least 6 months prior
to liver biopsy; no present or past evidence of any
symptoms related to liver disease; no prior

treatment with an anti-viral agent such as IFN and
NUCs.
Exclusion: Co-infection with HCV, HEV, or HIV; any
rising of ALT that is more than 2xULN
Baseline characteristics
All Normal >1.xULN
ALT
N 228 141 87

Prognostic
factor(s)
ALT groups
1.Normal ALT
(<1xULN)
2.Slightly
elevated ALT
(>1xULN but
<2xULN)
HBV DNA
groups
1.<100,000
copies/mL
2.2100,000
copies/mL

Page 20 of 803

Length
of
follow-
up

N/A

Outcome Source of
measures funding

Significant fibrosis  Not stated
(stage 22) or

inflammation

(grade 22) (by

Scheuer scoring)

A professional
pathologist
assessed all biopsy
samples.
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bE Male, n (%) | 128 (56.1) | 82 (58.2) | 46 (52.9)
£ Age 32.5¢9.6 | 33:10.1 | 31.7#8.7
b (meanzSD)
Lc
) 6 BMI
EE (meantSD) | 21.7+2.8 | 21.5+2.7 | 21.9+2.8
)
b Positive 144 (63.4) | 91 (64.5) | 54(62.1)
-E family
z history (%)
¢
HBVDNA >100,000
<100,000
N 109 119
Male, n (%) | 69 (63.3) 59 (49.6)
Age 34.6+9.9 30.619
(mean+SD)
BMI
(meantSD) | 21.6+2.6 21.742.6
Positive 69 (63.3) 76 (63.9)
family
history (%)
HBeAg (+) HBeAg (-)
N 104 124
Male, n (%) | 54 (51.9) 74 (59.7)
Age 33.9+9.7 30.9+9.3
(meanzSD)
BMI
(meantSD) | 21.9+2.7 21.342.9
Positive
family 80 (64.5) 65 (62.5)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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| history (%) | |

Results:
Stage of fibrosis or grade of inflammation by ALT levels
Significant fibrosis (stage Significant inflammation (grade
22) 22)
Normal ALT (<1xULN)
(n=141) 47 (33.3%) 67 (47.5%)
Slightly elevated ALT (>1xULN
but <2xULN)
(n=187) 77 (41.4%) 97 (51.7%)

The frequency of inflammation and fibrosis was similar in these two groups (p=0.586 and 0.22, respectively)
Stage of fibrosis or grade of inflammation according to HBV DNA levels

Significant fibrosis (stage Significant inflammation (grade
22) 22)

<100,000 copies/mL (n=109) | 56 (51.4%) 46 (42.2%)

>100,000 copies/mL (n=119) 56 (47.1%) 37 (31.1%)

The frequency of inflammation and fibrosis was similar in these two groups (p=0.515 and 0.082, respectively)
Stage of fibrosis or grade of inflammation according to age

Age Significant fibrosis (stage Significant inflammation (grade
>2) 22}

<29y (n=88) 18.2% 34.1%

30-40y (n=88) 39.8% 46.6%

>40y (n=52) 61.5% 78.8%

Significant trend for fibrosis to be more common in older patients (p<0.001).
Prediction of significant fibrosis and inflammation results, based on multivariable logistic regression controlling for all covariates, including age, ALT, HBeAg status, HBV
DNA, family history)

Sig. inflammation Adjusted OR (95% Cl) P values
Age
Less advanced
More advanced 0.51 (0.34-0.76) 0.001
Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 22 of 803
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ALT group

0.88 (0.48-1.60) 0.669
Sig. fibrosis
Age
Less advanced
More advanced 0.48 (0.32-0.73) 0.001
ALT group 0.64 (0.34-1.21) 0.172

Author’s conclusion: many Chinese patients with CHB and ALT<2xULN have histologically significant liver damage, and that the incidence of significant inflammation
and fibrosis was greater in older patients. Liver biopsy is needed in these patients to assess the need for anti-viral treatment.

Study type/
Study quality

Bibliographic
reference

Nakazawa 2011 Prospective

Number
of
patients
N=104
Initial N
=136

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Recruitment/setting: consecutively enrolled at the
asymptomatic CHB carrier clinic between Feb 1995
and June 2007; Japan

Inclusion: (HBsAg positive) HBeAg negative, HBeAb
positive patients with normal ALT level (<401U/L) for
at least 6 months as confirmed by >2 exams before
enrolment; did not habitually drink alcohol; no
previous or ongoing antiviral treatment for
seroconversion; negative for antibodies for HCV and
HIV; no findings of fatty liver or liver cancer

Exclusion: as above.
Baseline characteristics (N=104)

49+11 (22-74)
56/48

Age (years)

N male/female

Prognostic
factor(s)

ALT

HBV DNA

Page 23 of 803

Length
of
follow-
up
Mean
6.4+3.4
years (1-
14.3)

Outcome
measures

Hepatic
reactivation
(=601U/L) (at least
>1.5 x ULN)*

*definition used in
this study was
slightly lower than
that used in
previous studies as
patients who
habitually drank
alcohol and those
with fatty liver
were excluded.

Source of
funding

Health and
Labour
Sciences
Research
Grants for
research on
intractable
diseases
from
Ministry of
Health,
Labour and
Welfare of
Japan
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Results:

Family history (%) 43 (41)

ALT (1U/L) 21+8 (8-39)

Platelet (104/mm3) 20.7+5.3 (10.1-
45.8)

HBV DNA, log10

copies/mL, n (%)

<2.6 26

2.6-<3 9

3-<4 30

4-<5 28

5-<6 7

26 4

Genotype, n

A 4

B 24

C 74

Precore mutant, n 77

During follow up, hepatitis reactivation occurred in 14 patients (13.5%).

The mean time from enrolment to hepatitis reactivation was 1.9+1.5 years.

The cumulative rates of hepatitis reactivation were 13.7% at 5 years and 15.5% at 10 years.

Predictive value of ALT and HBV DNA for future hepatitis reactivation

Hazard ratio (95%Cl) P value
ALT (IU/L)
<20 (n=60) 1.0
21-40 (n=44) 18.43 (2.38-142.7) <0.005
HBV DNA (log10 copies/mL)
<5 (n=93) 1.0
>5 (n=11) 3.43(1.14-10.31) 0.028

s92Ipuaddy
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The 10y cumulative rate of future hepatitis reactivation was 49.1% among carriers with HBV DNA >5 log10 copies/mL, when compared with 11.2% among those with

lower levels.

The 10y cumulative rate of future hepatitis reactivation was 35.8% among carriers with ALT 20-<40 IU/L, when compared with 1.9% among those with lower levels.

Author’s conclusion: an HBV DNA level of >5log10 copies/mL predicts subsequent hepatitis reactivation in HBeAg negative carrier with persistently normal ALT. As the

baseline HBV DNA reflects the future level, appropriate clinical management according to the viral level is expected to decrease future risk.

Number
Study type/  of
Study quality patients
N=1387
HBeAg
(+)
N=603

Bibliographic
reference

Kumar 2008 Prospective

HBeAg (-
)
N=784

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Recruitment/setting: liver clinic, dep, of gastroenterology,
G.B. Pant Hospital India between Jan 1996 and June 2005.
HBsAg positivity detected through blood donation
screening, routine check up, family screening.

Inclusion: asymptomatic HBsAg positive patients for at least
6 months; no present or past evidence of any symptoms
related to liver disease; at least 2 visits and follow up of 212
months; 2 or more ALT values

Exclusion: HCV, HDV, HIV, decompensated liver disease,
evidence of liver disease because of other aetiology, use of
hepatotoxic drugs

Baseline characteristics

HBeAg (+)
<40IU/L >401U/L
Persistently Persistently or
normal ALT intermittently
(N=73) high ALT
(N=530)
Male, n (%) 63 (86.3) 456 (86)

Page 25 of 803

Prognostic
factor(s)

ALT groups
1.Persistently
normal ALT
(=401U/L)
(n=189)
2.Persistently
*or
intermittently
** elevated
ALT (>401U/L)
(n=1198)

*all 3 ALT
values had
remained
>40IU/L until
start of
treatment/las
t follow up

**at least 1
>40IU/L in

Length
of
follow-
up
21 year

Source of
funding

Not stated

Outcome
measures
Significant
fibrosis or
inflammation
(by Knodell
index)
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Age (y), meantSD 27.7+15.3 31.4+15.6
BMI, meantSD
>25, n (%)
>30, n (%) 12 (16.4) 100 (18.9)
10 (13.7) 58 (10.9)
Histological grade*,
median (range)
5(1-11) 5(1-16)
HAI >3, n (%) 46 (63) 400 (78.7)
Histologic stage,
median *(range) 1 (0-4) 2 (0-4)

Distribution of
fibrosis stage:
0/1/2/3/4*

17.8/42.5/26/
11/2.7

5.3/29.5/41.7/
16.6/6.9

Baseline HBV DNA¥*,
log copies/ml,
median (range)

5.23(2.78- 6.19 (2.82-11.81)
9.27)
Genotype*, (%)
A 8.2 30
c 0 2.5
D 83.6 62.3
A+D 8.2 52
*p=<0.01
HBeAg (-)
<401U/L >401U/L
Persistently Persistently or
normal ALT intermittently

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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previous 1
year prior to
baseline
biopsy or
anytime until
start of
treatment/las
t follow up.
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(N=116) high ALT
(N=668)
Male, n (%) 79 (68.1) 535 (80.1)
Age (y), meantSD 34.6+£14.5 33.6114.2
BMI, meantSD
>25, n (%)
>30, n (%) 21(18.1) 155 (23.2)
14 (12.1) 85 (12.7)
Histological grade*,
median (range) 7 (1-15)
3(1-10)
HAI >3%*, n (%) 23 (39.7) 512 (80.8)
Histologic stage*,
median (range)
1(0-3) 2 (0-4)

Distribution of
fibrosis stage:
0/1/2/3/4

39.7/46.6/8.6/
5.2/0

6.3/29.8/43.5/
14.2/6.2

Baseline HBV DNA¥*,
log copies/ml,
median (range)

4.29 (2.78-9.2)

5.78 (2.78-9.41)

Genotype, (%)
A

C

D

A+D

30.2

60.3
9.5

35.1
11
56.2
7.6

Precore mutant, m

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Results:

Baseline HBV DNA levels

| (%)

| 44(37.9)

| 268 (40.1) |

*p=<0.001

Distribution of HBV DNA in HBeAg (+) patients

Persisten® normal ALT (<40 Persistently/intermittently P value Persistently normal ALT, according to the
1U/L) elevated ALT (>40IU/L) updated AASLD cut-off criteria
(Men 301U/L
Women 191U/L)
Median HBV DNA (log
copies), range 5.23 (2.78-9.27) 6.19 (2.82-11.81) 0.013 5.29 (2.83-9.26)
HBV DNA
>100,000 copies/mL, n (%) 44 (60.3) 391 (73.8) 0.018 18 (66.7)
10,000-<100,000 14 (19) 122 (23) 0.001
1000-<10,000 10 (14) 14 (3) 0.001
<1000 5(7) 3(1) 0.001
Distribution of HBV DNA in HBeAg (-) patients
Persistently normal ALT (<40 | Persistently/intermittently P value Persistently normal ALT, according to the
1U/L) elevated ALT (>401U/L) updated AASLD cut-off criteria
(Men 30I1U/L
Women 191U/L)
Median HBV DNA (log
copies), range 4.29 (2.78-9.2) 5.78 (2.78-9.41) <0.001 4.38 (2.78-9.2)
HBV DNA
>100,000 copies/mL, n (%) 41 (35.3) 508 (76) <0.001 19 (41.3)
10,000-<100,000 23 (20) 98 (15) 0.001
1000-<10,000 23 (20) 24 (4) 0.001

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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| <1000 | 29 (25) | 38(6) 0.001
Distribution of fibrosis stages in HBeAg positive and negative patients
HBeAg (+) Persistently normal ALT (<40 | Persistently/intermittently P value Persistently normal ALT, according to the
U/L) elevated ALT (>40IU/L) updated AASLD cut-off criteria
(n=73) (n=508) (Men 301U/L
Women 191U/L)
Median HAI, range
5(1-11) 5 (1-16) 0.009 5(2-11)
Median fibrosis score, range 1 (0-4) 2.0 (0-4) <0.001 1 (0-4)
F>2 29 (39.7) 331 (65.1) Not given
F<2 44 (60.3) 177 (34.9) <0.001
HBeAg (-) (n=58) (n=634) (n=26)
Median HAI, range 3 (1-10) 7 (1-15) <0.001 3 (1-81)
Median fibrosis score, range 1(0-3) 2 (0-4) <0.001 1(0-2)
F>2 8(13.8) 405 (63.9) <0.001 5(19.2)
F<2 50 (86.2) 229 (36.1) 9+12= 21 (80.8)

Multiple logistic regression for prediction of significant fibrosis (Adjustment factors not given by paper)

Sig. fibrosis (F>2) Adjusted OR (95% Cl) P values
Baseline HBV DNA

<10,000 copies 1.0

210,000 copies 1.859 (1.18-2.92) 0.007
ALT group

<40I1U/L persistently normal

>40IU/L persistently/ 1.0

intermittently elevated 4.3 (2.87-6.45) <0.001

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Age,y
<30
30-39
40-49
>50

1
0.93 (0.698-1.25)
1.13 (0.82-1.57)
1.66 (1.13-2.45)

0.64
0.447
0.01

Subgroup analysis

Frequency of fibrosis according to HBV DNA level in HBeAg negative patients with persistently normal ALT and persistently normal ALT (updated definitions)

HBeAg (-) HBV DNA <5 log copies HBV DNA <4 log copies
<401U/L M: <301U/L <40I1U/L M: <30IU/L
F: <19I1U/L F: <191U/L
n with liver biopsy 29 12 4
Any fibrosis, n (%) 15 (51.7) 8 (66.7) 6 (66.7) 2 (50)
Inactive liver disease (HAI <3 | 23 (79.3) 9 (75) 7(77.8 3 (75)
and fibrosis stage <1), n (%)
Active liver disease (HAI 23 6(20.7) 3 (25) 2(22.2) 1(25)
and fibrosis stage >2), n (%)

Author’s conclusion: A fair proportion of CHB patients with persistently normal ALT have HBV DNA >5log copies/mL and significant fibrosis. Use of ALT and HBV DNA
levels without resorting to liver biopsy to define “inactive carrier state” in HBeAg (-) persistently normal ALT patients may miss histologically significant disease in a

proportion of patients.

Bibliograph  Study type/
ic reference  Study quality
Chu 2010 Retrospective

Number of
patients

N=250

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Recruitment/setting: asymptomatic adults who
were identified incidentally (consecutively) as

Prognostic
factor(s)

HBV DNA
(COBAS

Page 30 of 803

Length
of
follow-
up

N/A

Outcome
measures

Active hepatitis
(HBsAg positive,

Source of
funding

Not stated
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Hepatitis B (chronic): Appendices E-G Final (June 2013)

HBsAg carriers during blood donation or health
checkups received regular clinic follow up
evaluation at the carrier clinic between Jan 2007
and Dec 2007, Taiwan

Inclusion: asymptomatic CHB patients: HBsAg
positive, HBeAg negative, anti-HBe positive,
persistently normal ALT (<36 U/L) at least once
every 6-12 months for at least 10 years until the
last visit; no evidence of cirrhosis or hepatocellular
carcinoma based on clinical assessment and liver
ultasonographic findings; no concomitant infection
with HCV or HDV; no antiviral or
immunomodulatory therapy before enrolment.

Exclusion: asymptomatic CHB: patients who
underwent HBsAg seroclearance during the follow
up period.

Baseline characteristics — inactive carriers

Overall (N=250)

M/F ratio 84:166
Age at baseline, y 34.4+8.8
(meanzSD)

Duration of

persistently normal 16.1+4.7

ALT levels before
enrolment, y
(meanzSD)

No. of ALT 28.4+8.9
determinations before

amplicator
HBV monitor
test, Roche
diagnostics)

Lowest limit of
detection =
200 copies/mL

Page 31 of 803

HBeAg negative,
anti-HBe positive,
persistently
abnormal ALT
2xULN, HBV
DNA>104
copies/mL)
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enrolment

Maximal ALT levels
before enrolment, U/L

<19

20-30 26(10)

30-36 159(64)
65(26)

Age at enrolment, y 50.619.6

ALT levels were sig. higher in male carriers than
female carriers. A total of 52 male carriers and 23
female carriers had persistently normal ALT levels
according to the strict criteria of ALT of 30U/L or
less in males and 19U/L or less in females.

Results:
HBV DNA levels in inactive carriers with persistently normal ALT levels
Subset of patients with
ALT <30U/L and <19U/L
in men and women,
Overall (<£36U/L) respectively
HBV DNA (log10 copies/mL) n/250 (%) n/75 (%)
<2.3 (undetectable) 43 (17) 9(12)
2.3-2.99 28 (11) 8(7)
3-3.99 89 (36) 26 (35)
4-4.99 65 (26) 24 (32)
5-5.99 25 (10) 8(11)
Median (range) 3.7 (<2.3-5.98) 3.81 <2.3-5.45)

No significant difference in HBV DNA between males and females.
Predictive factors for active infection in anti-HBe positive carriers with HBV DNA>104 copies/mL (multiple logistic regression)
Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 32 of 803
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N=90 OR (95%Cl) P value

HBV DNA

104-105 copies/mL 1.0

>105 copies/mL 21.5 (8.4-55.4) <0.0001
Sex

Female 1.0

Male 8.2 (3.4-20.0)_ <0.001

Study limitations: no stored serum available for testing HBV DNA levels at baseline/before enrolment. No histological exam or fibroscan to exclude significant liver
disease in the inactive carrier population.
Author’s conclusion: Nearly 40% of inactive carriers had HBV DNA levels of 104 copies/mL or greater. Female sex, HBV DNA levels of 104 to 105 copies/mL, correlated

with inactive carrier state.

Study type/
Bibliographic Study
reference quality
Papatheodoridi  Retrospectiv
s 2008A e

Number of
patients
N=434

399 with
elevated
ALT on 22
occasions
and any
level of
detectable
HBV DNA
35 inactive
carrier with
persistently
normal ALT

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics
Recruitment/setting: Sept 2001 and Dec 2007, Greece

Inclusion: treatment naive HBeAg negative CHB patients who
underwent liver biopsy at two hospitals. HBsAg positive and HBeAg
negative for at least 6 months and detectable HBV DNA. The
inclusion of patients with elevated ALT and normal ALT ended in
Aug 2007 and Dec 2007. No patient received antiviral or
immunosuppressive therapy during the study period.

Exclusion: HDV, HCV, HIV coinfection; those with decompensated
liver disease and/or hepatocellular carcinoma at presentation.

Baseline characteristics
Group A = DNA >200,000 IU/mL
Page 33 of 803

Length
of
Prognostic follow-
factor(s) up
HBV DNA N/A
using PCR
assay
(Roche)
(lowest limit

of detection

400copies/
mL)

Outcome
measures

Histologica
|
indication
for
treatment
= grading
score 27
and/or
stage 22,
according
to the
Ishak
scoring
system.

Source
of
funding

Not
stated
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and HBV
DNA 2000
and
200001U/mL

Group B = DNA 20,000-<200,000 IU/mL
Group C = DNA 2,000-<20,000 IU/mL
Group D = DNA 80-<2,000 IU/mL

Group A Group B Group C Group D
N=203 N=91 N=63 N=42
Age, years | 49+13 51+14 48+15 43+15
Male, (%) 156 (77) 71 (78) 48 (76) 35 (83)
BMI, kg/m2
264 264 2543 2615
Alcohol
abuse 15 (7) 6 (7) 4 (6) 0
ALT, U/L 121 (12- 75 (14- 61 (12- 52 (13-
784) 656) 387) 565)
Normal ALT | 18 (9) 14 (15) 15 (24) 12 (29)
AST, U/L 78 (18- 66 (20- 41 (15- 38 (16-
592) 449) 222) 242)
Fibrosis 3.3+1.5 3.44#1.9 2.8+1.7 2.241.71
No/mild (0- | 23 (11) 17 (19) 16 (25) 7 (40)
1)
Moderate | 99 (49) 29 (32) 24(38) 17(40)
(2-3)
Severe (4) | 5g(14) 12 (13) 10(16) 3(7)
235":;05'5 53 (26) 33 (36) 13(21) 5(12)

Inactive carriers

HBV DNA 2,000-<20,000 1U/mL

N=35

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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All liver
biopsies
were
evaluated
by a single
liver
histopatho
logist who
was blind
to the ALT
values and
serum
HBV DNA
levels.
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Results:

Age, years 43113
Male, (%) 22(63)
BMI, kg/m2 | 2543
Alcohol 2(7)
abuse

ALT, U/L 28(13-39)
Normal ALT | 35(100)
AST, U/L 23(16-40)
Fibrosis 1+0.6
No/mild (0- | 29(83)

1)

Moderate 6(17)
(2-3)

Severe (4) |
Cirrhosis 0

(5-6)

Proportion of patients with histological indication for treatment (n, %)

HBV DNA (1U/mL)

HBeAg negative patients (with elevated ALT
>2 occasions, any level of detectable HBV
DNA)

Inactive carriers
(persistently normal ALT for
>12mo and HBV DNA

(n=399) <20,0001U/mL) (n=35)
>200,000 203 (50.9) --
20,000-<200,000 91 (22.8) -

2,000-<20,000

29/35 (82.9)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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63 (15.8)

<2,000

42 (10.5)

Risk factors associate with prese

nce of histological indication for treatment (Ishak grading score =7 and/or stage >2), based on multivariable logistic regression analysis

OR(95%Cl); p value

All patients (HBeAg negative +
inactive carriers)

HBeAg negative patients
(N=399)

(N=434)
On liver biopsy
Normal ALT 1.0 1.0
Abnormal ALT 3.7 (2.0-6.6); p=<0.001 2.1(1.1-4.2); p=0.037
Age, years
<30 1.0 (p for trend = <0.001) 1.0 (p for trend=<0.001)
30-44 2.7 (1.3-5.9); p=0.01 2.9 (1.3-6.4); p=0.008
45-59 8.0 (3.4 (18.4); p=<0.001 10.5 (4.3-25.8); p=<0.001
>60 15.6 (5.6-43.5); p=<0.001 20.5 (6.6-63.4); p=<0.01

Serum HBV DNA, IU/mL
80-<2000
2000-<20,000
20,000-<200,000
>200,000

1.0 (p for trend =<0.001)
1.7 (0.7-4.2); p=0.266
2.2 (0.9-5.5); p=0.08

5.5 (2.4-13.0); p=<0.001

1.0
1.6
2.2
4.9

p for trend = <0.001)
0.6-4.2); p=0.30
0.9-5.4); p=0.098
2.0-11.6);@=<0.001

P

Author’s conclusion: HBeAg negative CHB patients with persistently or transiently increased ALT and HBV DNA >20,0001U/mL almost always require therapeutic
intervention, but histological indications for treatment are also present in the majority of such cases with HBV DNA<20,000 and even <2000 IU/mL. Minimal histological
lesions are observed in the majority of HBeAg negative patients with persistently normal ALT and HBV DNA >2000 IU/mL, who may not require immediate liver biopsy

and treatment but only close follow up.

Number
Bibliographic Study type/  of
reference Study quality patients Patient characteristics

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Lin 2007A

Prospective

N=414

Recruitment/setting: patients were consecutively

enrolled; Taiwan

Inclusion: HBeAg negative/anti-HBe-positive carriers
with persistently normal ALT for at least 2 years in
periodic biochemical exams before enrolment.

Exclusion: coinfections with HCV, HDV, HIV; antiviral
treatment before and during follow up period

Baseline characteristics

Overall Low High
normal normal
(n=414) (n=176) (n=238)
Age (years, 39110 37+10 41110
meantSD)*
Sex M/F, n (%) | 229(55.3) | 94(53.4)/ | 135(56.7
/ 82(46.6) )/
185(44.7) 103(43.3
)
ALT* 2018 13+4 2516
HBV DNA
Detectable 353(85.3) | 153(86.9) | 200(84)
Undetectable | 61(14.7) 23(13.1) 38(16)
Log10 copies* | 4.7+1.5 4.3+1.4 5+1.5
<4
4-5 122(34.6) | 70(45.8) 52(26)
5-6 100(28.3) | 38(24.8) 62(31)
6-7 74(21) 28(18.3) 46(23)
27 37(10.5) 14(9.2) 23(11.5)
20(5.7) 3(2) 17(8.5)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

HBV DNA

-real time PCR
(detection limit
=100
copies/mL)
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up
N/A

High normal ALT
(0.5-1xULN)

(ULN =401U/L and

30 IU/L for men
and women)

Grant from
the Taipei
City
Hospital
and the
Department
of Health
and the
National
Science
Council
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Results:

Genotype
B
C

276(78.2) | 120(78.4) | 156(78)
77(21.8) | 33(m.6) | 44(22)

Precore
mutant

252(71.4) | 104(68) | 148(74)

*p=<0.001

37.2% of HBeAg negative carriers with persistently normal ALT had an HBV DNA >105 copies/mL.
Multiple logistic regression analysis of factors associated with high-normal ALT level

OR (95%ClI) P value
HBV DNA level
<4logl0 1.0
>4log10 1.83 (1.07-3.13) 0.62
Age, years
<30 1.0 0.016
30-39 2.43(1.18-5.03) <0.001
40-49 4.22(1.99-8.93) 0.002
250 4.06(1.69-9.78) 0.027
Sex
Female 1.0
Male 1.82 (1.10-3.01) 0.019

Author’s conclusion: HBeAg negative patients with persistently normal ALT are not a homogeneous group, and those with high-normal ALT share some of the
characteristics that have been associated with adverse long-term outcomes.

Bibliographic Study type/ Number Patient characteristics Prognostic Length Outcome Source of

Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 38 of 803
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reference

Montazeri 2010

Study quality

Prospective

of
patients

N=132

Recruitment/setting: Iran

Inclusion: asymptomatic HBsAg carriers with
persistently normal ALT (<401U/L) for 12 months;
age between 16-70y, HBeAg negative, anti-HBe

positive

Exclusion: co-infection with HCV, HDV, HIV; chronic
liver disease due to other causes.

Baseline characteristics

Normal 1-1.5xULN | >1.5xUL
ALT N
Sex M/F,n | 24 (41)/35 | 16 (62)/10 | 89
(%) (59) (38) (83)/18
(17)
Prior 2 (3) 1(4) 5(5)
treatment
with IFN, n
(%)
Race
White 4(7) 3(12) 29 (27)
Black 6 (10) 3(12) 10 (9)
Asian 49 (84) 20 (77) 66 (62)
Hispanic - - 2(2)
HBeAg (+), 56 38 63
(%)
Mean age, | 37 (33-40) | 39(35-44) | 40 (37-
95% Cl 43)
Mean 64.3 (60.1- | 67.3 (61.8- | 72.5

Hepatitis B (chronic): Appendices E-G Final (June 2013)

factor(s)

HBV DNA
(real time PCR

with the lowest

limit of
detection of
5.81U/mL).

ALT
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of
follow-
up
Followed
each 3
months
after
baseline
liver
biopsy.
61
patients
agreed
to have
the
second
liver
biopsy.

measures

Histological
disease — total HAI
score (=5), fibrosis
stage (22), necro-
inflammatory
grade (>4),
according to the
Knodell scoring
system.

All liver biopsies
were reviewed by
a single
pathologist who
was blinded to the
clinical data.

funding

Grant from
the
Digestive
Disease
Research
Centre,
Tehran
University
of Medical
Sciences,
Iran
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Results:

weight 68.5) 72.7) (69.1-

(kg), 95% 75.9)

cl

Meanlog | 6.3(5.9- 6.1 (5.5- 6.6 (6.4-

viral load, 6.8) 6.7) 6.9)

95% Cl

Mean

(95%Cl)

Stage 0.7 (0.4- 1.4 (0.8- 2.1(1.8-
1.0) 1.9) 2.4)

Grade 1.3 (1.2- 1.5 (1.3- 2.0 (1.8-
1.5) 1.8) 2.1)

Multivariable binary regression analysis of effect of factors on histological disease (based on the Knodell scoring system)

Multivariable OR (unless specified) (95%Cl)*

Total score (HAI) 25

Necroinflammation (grade

Fibrosis (stage>2)

>4)

HBV DNA (log10 IU/mL)

1.0
<2.9 (4467 copies) 1.0 1.0 4.23(1.81-9.85); p=<0.0001
22.9 5.43 (2.4-12.3); p=<0.0001 3.47 (1.58-7.47); p=0.02
ALT (1U/L) Univariate Univariate Univariate
<23 1.0 1.0 1.0
>23 1.10(0.8-2.2); p=0.86 1.03(0.51-2.08); p=1.00 1.95(0.91-4.14); p=0.09
Gender
Female 1.0 1.0 1.0
Male 2.2(0.98-4.93); p=0.055 2.47(1.13-5.4); p=0.02 1.35(0.60-3.02);p=0.46
Age (years)
<36 1.0 1.0 1.0
>36 1.98(0.89-4.38); p=0.09 2.201.03-4.86); p=0.04 1.52(0.62-3.4);p=0.30

*median values were chosen as cut off values.

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Author’s conclusion: HBeAg negative CHB infection with persistently normal ALT is not a silent disease.

Number
Bibliographic Study type/  of
reference Study quality patients
Seo 2005 Retrospective N=64

Inclusion: Patients with chronic HBV infection seen

Patient characteristics

Recruitment/setting: Japan

between 1989 and 2002

Exclusion: none stated.

Baseline characteristics

Normal ALT Elevated ALT
HBeAg (+) “Group C”: 12 “Group A”: 18
or(-) persistently persistent
normal ALT elevation (9
(HBeAg HBeAg + and 9
negative HBeAg-);
carriers) + “Group B”: 24
“Group D”: 10 intermittent
persistently elevation (7
normal ALT HBeAg + and
(seroconversion | 17 HBeAg-)
)
Sex M/F,n | Group C5 male, | Group A: 12

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Prognostic
factor(s)

HBV DNA

(Amplicot HBV
Monitor Test
with the lowest
limit of
detection of 2.6
log copies/mL
and highest
7.6log copies).

Page 41 of 803

Length
of
follow-
up

Mean
51.5
months
(range 5-
157
months)

Outcome Source of
measures funding
Not stated how not stated

patients classified
into groups
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(%) 7 female; group | male, 6
D 6 male 4 female; group
female B 14 male, 10
female
Mean (SD) | C:45.3(15.5); | A:42.5(10.9);
age (yr) D: 37.0 (14.1) B: 42.9 (8.7)
Weight not stated not stated
Mean (SD) | C:3.5(1.1); D: A:5.9(1.7); B:
log 3.7 (1.0) 5.5 (1.6)
copies/mL
viral load
Results:
Phase Group A (persistent Group B (intermittent Group C (HBeAg- and Group D (sustained HBeAg Total
elevation ALT) elevation ALT Normal ALT) seroconversion and normal ALT)
Immune tolerant (HBeAg +) - - - - -
Immune active (HBeAg +) 9 7 16
Inactive carrier (HBeAg -) - - 12 10 22
Reactivation (HBeAg -) 9 17 - - 26
Total 18 24 12 10 64

The study compared HBV-DNA levels between HBeAg - inactive carriers (n=22) and HBeAg — “chronic hepatitis” (i.e. reactivation) patients (n=26)

For a one-off measure of HBV-DNA level: Mean (SD) 3.6 (1.0) log copies/mlL for Inactive carriers (HBeAg-) and 4.8 (1.5) for Reactivation (HBeAg-) p<0.005

Percentage of patients with HBV-DNA above this cut-off score: Inactive carrier (HBeAg-) n=22 Reactivation (HBeAg-) n=26
>3.0 68% 96%
>4.0 32% 50%
>4.5 23% 50%
>5.0 18% 45%

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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>5.5 9% 32%
>6.0 0 14%
>6.5 0 13%
>7.0 0 12%

For HBV-DNA measured twice (in a subset of 24 patients): Mean (SD) 3.2 (0.9) for Inactive carriers (HBeAg-) vs. 5.5 (1.3) log copies/mL Reactivation (HBeAg -), p<0.001

Percentage of patients with HBV-DNA above this cut-off score: Inactive carrier (HBeAg-) n=10 Reactivation (HBeAg-) n=14
>4.5 20% 71.4%
>5.0 10% 71.4%
>5.5 0 57.1%
>6.0 0 35.7%

If testing is performed twice with a 4-month interval, the cut-off value of 10° copies/mL would misclassify 10% of inactive carriers and 28.6% of patients with

reactivation.

Author’s conclusion: It is not possible to define a single cut-off for differentiating inactive carriers from patients with reactivated chronic hepatitis B; however, a cut off

of 10° copies/mL is appropriate.

Number
Bibliographic Study type/  of Prognostic
reference Study quality patients Patient characteristics factor(s)
Lee 2011 Retrospective N=136 Recruitment/setting: Taiwan HBV DNA
(Cobas
Inclusion: Treatment-naive patients (none received ~ Amplicor HBV
Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 43 of 803

Length
of
follow-
up

Liver
biopsy at
same

Outcome
measures

Significant fibrosis
(defined as 22 on
Ishak scoring

Source of
funding

National
Science
Council,
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anti-viral treatment [nucleoside/nucleotide Monitor Test time as system Taipei
analogues or interferon] before liver biopsy) with with the lowest  biochem Veterans
chronic HBV infection (HBsAg +); negative for HBeAg  limit of istry Significant General
for at least 6 months; elevated serum ALT (240U/L, 1  detection of iETrrErien Hospital,
x ULN) recorded at least 1 month apart, HBV DNA 121U/mL). (Ishak grade >7) Taipei,
>2000 IU/mL Taiwan
ALT (systemic
Exclusion: HCV, hepatitis D or HIV co-infection; anti-  multi-auto-
nuclear antibody titre >1:160; positive test for anti- analyzer)
smooth muscle antibody or anti-mitochondrial
antibody; use of hepatotoxic drugs or Chinese herb;
alcoholic liver disease; radiologic evidence
(ultrasound, CT or MRI) of hepato-cellular
carcinoma.
Baseline characteristics: see table below
Baseline characteristics:
No significant Significant fibrosis p value No sig. inflammEon Significant inflammation | p value
fibrosis n=72 n=64 (grade <7) n=101 (grade 27) n=35
Mean (SD) age (yr) 48.1 (11.6) 54.0 (12.6) p=0.003 48.8 (12.2) 56.8 (11.1) p=0.001
Sex (% male) 55/72 (76.4%) male | 44/64 (68.8%) male | NS 74/101 (73.3%) male 25/35 (71.4%) male NS
BMI kg/mz) 24.75 (2.92) 25.35(3.11) NS 24.77 (3.15) 25.79 (2.46) NS
Type 2 diabetes 4/72 (5.6%) 13/64 (20.3%) p=0.019 10/101 (9.9%) 7/35 (20%) NS
ALT (U/L) 114 (18-1434) 150 (43-2390) p=0.017 111 (18-1510) 189 (72-2390) p<0.001
AST (U/L) 63 (16-1084) 92 (19-1400) p=0.004 62 (16-1160) 140 (39-1400) p<0.001
Total bilirubin (mg/dL) 0.73 (0.19 to 1.9) 0.7 (0.17-10) NS 0.7 (0.17 to 1.9) 0.84 (0.32-10) NS
Prothrombin time (INR) 1.006 (0.066) 1.045 (0.074) p=0.003 1.010 (0.653) 1.067 (0.077) p<0.001
WBC (/cumm) 5934 (1485) 5935 (1682) NS 6132 (1492) 5365 (1688) p=0.007
Hb (g/dL) 14.32 (1.47) 13.91 (1.72) NS 14.22 (1.62) 13.86 (1.51) NS
Platelet (x 10°/L) 203 (59.86) 168 (43.27) p<0.001 198 (55.22) 154 (41.60) p<0.001
Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 44 of 803
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Creatinine (mg/dL) 0.922 (0.239) 0.899 (0.232) NS 0.90 (0.230) 0.92 (0.252) NS
HBV DNA (IU/mL) 1.08 x 10° (2014- 1.09 x 10° (2500- NS 6.03 x 10° (2014-6.56 x | 3.4 x 10° (2500-4.98 x p=0.016
6.56 x 10°) 1.38x 10°) 10°) 10°)
Results:

Factors associated with hepatic fibrosis and necro-inflammation by multivariate analysis

Variable p value Odds ratio 95% Confidence interval

Hepatic fibrosis (Ishak stage 22)

BMI 225kg/m’ 0.001 3.758 1.665 —8.483
AST >40U/I 0.001 9.172 2.388 —35.226
HBV DNA >20,000 IU/mL 0.012 4.596 1.392 -15.172
Platelet <150 x 109/L 0.026 2.839 1.131-7.126
Hepatic necro-inflammation

BMI >23kg/m’ 0.005 7.359 1.841-29.420
ALT >80U/I 0.033 9.920 1.205-81.634
HBV DNA >10° IU/mL 0.014 3.212 1.263 -8.168
Platelet <150 x 10°/L 0.005 3.881 1.497 — 10.062

Author’s conclusion: BMI and HBV viral loads may have synergistic effects on disease progression in HBeAg-negative CHB. Both controlling body weight and anti-viral
therapy are important in the management of CHB.

Length
Number of
Bibliographic Study type/  of Prognostic follow- Outcome Source of
reference Study quality patients Patient characteristics factor(s) up measures funding
Malik 2011 Cross- N=140 Recruitment/setting: UK HBV DNA Liver Significant fibrosis  none stated

Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 45 of 803
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sectional (copies/mL biopsy at  (modified Ishak
Inclusion: Adult treatment-naive patients with measured by LIS scoring system:i0s
chronic HBV infection (HBsAg + for >6 months) ABBOTT real- timeas 2 defined as mild
Exclusion: none stated time biochem disease, 3-4
quantitative istry moderate disease,
. e PCR and ABI 5-6 severe disease)
Baseline characteristics: PRISM).
Significant
n 140 ALT (method inflammation
Mean (SD) age (years) 39.5(13.4) not stated) (Ishak grade >3; 0-
Male 84 (60%) 3 defined as mild
inflammation)
HBeAG positive 56 (40%)
HBeAg negative 84 (60%)
Caucasian 76 (54%)
Asian 45 (32%)
Afro-Caribbean 19 (14%)
Serum ALT (1U/L) 86.6 (53)
Platelet count Normal (245 +/-23)
Serum bilirubin Normal (15umol/L)
INR Normal (1)
Albumin Normal (40g/L)
Liver biopsy length 3.4(1.1)
(cm)
Ishak necro- 4.0 (2)
inflammatory score
Fibrosis score 2.8 (1.8)
Results:
65 HBeAG + patients 84 HBeAG - patients
ALT Total HBV DNA Necro- Mild Moderate/ | Total no. | HBV DNA Necro- Mild Moderate/
category number of | copies/mL: | inflammat | fibrosis severe of copies/mL: inflammat | fibrosis severe
Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 46 of 803
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patients no. of ory score (no. of fibrosis patients no. of ory score (no. of fibrosis
patients patients) (no. of patients patients) (no. of
patients) patients)
<20 8 >6 log: 8 1(1.5) 8 0 1 <3 log: 1 pt 1 1 0
<3-6log: 0
>6 log: 0
20-30 6 >6 log: 6 2.4(2.1) 4 2 13 <3 log: 12 3.0 (1) 10 3
<3-6log: 1
>6 log: 0
31-40 11 >6log: 11 | 3.7 (2.3) 6 5 15 <3 log: 12 3.5(1.5) 8 7
<3-6 log: 3
>6 log: 0
41-80 16 >6log:16 | 4 (2.5) 8 8 37 <3 log: 18 3.8(2.5) 14 23
<3-6 log: 11
>6 log: 8
>80 15 >6 log: 15 5 (2.5) 5 10 18 <3 log: 5 5.5 (1.5) 6 12
<3-6 log: 3
>6 log: 10

Multivariate analysis: factors associated with moderate/severe liver fibrosis

Variable Univariate analysis: significant at p<0.05? Multivariate analysis: significant at p<0.05?
Age >45 Years Yes Yes (p=0.045)
Gender Male No No
Ethnic grop Asian/Afro-Caribbean Yes Yes (p=0.02)
Viral load HBV DNA level >6 log Yes No
Serum ALT ALT >40 No No
Hepatic inflammation Necro-inflammatory score >3 Yes No

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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»or
[
;oc Author’s conclusion: HBeAg status, age, ethnic group with longitudinal assessment of LFTs and viral load should be studies in patients with “normal ALT” at the upper
i ; end of the normal range (20-40 IU/L) to appropriately classify patients and identify patients for liver fibrosis assessment to inform treatment decisions.
»
'oa
P2
) €
bt
FoU
<
q
<
; Length
< Number of
Bibliographic Study type/ of Prognostic follow- Outcome Source of
reference Study quality patients Patient characteristics factor(s) up measures funding
Gobel 2011 Retrospective N=253 Recruitment/setting: Germany ALT (method Liver Significant fibrosis  none stated
not stated; biopsy at (Desmet/Scheuer
Inclusion: Adult treatment-naive patients with normal range same score 2F2)
chronic HBV infection (HBsAg + for >6 months) <23 liJéLUmLaIes E.mehas
Exclusion: Acute hepatitis B, coinfection with HCV, ?n | / PIOCNEM  gignificant
HDV or HIV emales) B inflammation
(grade >G2)
Baseline characteristics:
Both on routine
diagnostic biops
n 253 g psy
Mean (SD) age (years) 40 (14)
Male 184/253 (73%)
HBeAG positive 103/253 (41%)
HBeAg negative 150 (59%)
Caucasian 208/253 (82%)
Asian/African 45 (18%)
Serum ALT (1U/L) 80 (154)
Duration of diagnosis of HBV | 6 (8)
_g prior to biopsy (yr)
§ AST (U/L) 46 (70)
a . . . .
& Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 48 of 803
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Results:

bt GGT (U/L) 46 (59)
" HBV DNA (log IU/mL) 7.39 (7.98)
:_ E No viraemia (no. of patients) | 46/253 (18%)
§ § HBV genotype:
b A 52/154 (34%)
by B 5/154 (3%)
: C 15/154 (10%)
5 D 76/154 (49%)
other 6/154 (4%)
Mean (SD) histological stage | 1.9 (1.3)

Significant liver fibrosis

134/253 (53%)

Liver cirrhosis

51/253 (20%)

Histologic grade (mean +/-
range)

1.7 (0.7)

Significant liver
inflammation

114/253 (55%)

ALT < ULN (n=39) ALT 1-2 ULN (n=86) ALT >2 ULN (n=128) | p value
Significant liver fibrosis 14/39 (36%) 44/86 (51%) 76/128 (59%) 0.02
Significant liver inflammation (grade only available for 208 patients) 8/30 (27%) 37/73 (51%) 69/105 (66%) 0.002

s92Ipuaddy

<40 years 240 years p value
Significant liver fibrosis:
All patients 51/130 (39%) 83/123 (67%) <0.001
Elevated ALT 45/110 (41%) 75/104 (72%) <0.001
Normal ALT 6/20 (30%) 8/19 (42%) NS
Significant liver inflammation:
All patients 52/112 (46%) 62/96 (65%) 0.009

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Page 49 of 803

aulapInD g siyieday :(o1uouyd) g siyredsy

O-3 sa2ipuaddy :|eul



0§

TIn1IM

B ettt st Tl H

natnnade 1A avaa Al

s9olpuaddy

Elevated ALT
Normal ALT

49/98 (50%) 57/80 (71%) 0.004
3/14 (21%) 5/16 (31%) NS

Main focus of paper was uni- and multivariate analysis of factors associated with cirrhosis (which was not associated with ALT level).

Author’s conclusion: In a European setting, patients with chronic hepatitis B and normal transaminases often have significant liver fibrosis or cirrhosis. Therefore, liver
biopsy or liver stiffness measurement should be performed in these patients to determine the stage of liver fibrosis.

Bibliographic
reference

Zheng 2012

Study type/
Study quality

Cross-
sectional

Number
of
patients

N=13637
people
without
risk
factors
for liver
disease
(derivati
on
cohort
for new
definitio
n of ULN
ALT)

Same

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Length
of
Prognostic follow-
Patient characteristics factor(s) up
Recruitment/setting: China ALT (Hitachi Diagnosi
7600 automatic s of CHB
Inclusion: 13637 people without risk factors for liver ~ @nalyzer) known
disease (derivation cohort for new definition of ULN CIEEETIIE
ALT at 95" percentile in this population) aged 19-44 WIiEEE
years Plochem
istry

Same 13637 people without risk factors for liver
disease plus 3523 people with chronic hepatitis B
plus 5598 with non-alcoholic fatty liver disease
(NAFLD) to look at sensitivity/specificity of new cut-
off

Exclusion: People drinking alcohol >40g/day for men
and >20g/day for women; those taking any of 168
listed medications or 50 herbs known to be
associated with hepatotoxicity; overweight

Page 50 of 803

Outcome
measures

Prediction of
chronic hepatitis B
status

Source of
funding

National
Science and
Technology
Major
Project of
China,
Scientific
Research
Foundation
of
Wenzhou,
Zhejiang
Province,
China,
Health
Bureau of
Zhejiang
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with
chronic
hepatitis
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5598
with
non-
alcoholic
fatty
liver
disease
(NAFLD)
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Hepatitis B (chronic): Appendices E-G Final (June 2013)

(>25kg/m2 for both genders); missing fasting
laboratory data; hypertriglyceridaemia
(=1.7mmol/L), low HDL-C (<1.03mmol/L for men and
<1.29 mmol/L for women), impaired fasting plasma
glucose (FPG; >5.6mmol/L) elevated blood pressure
(2130/85mmHg) or hyperuricaemia (>420umol/L for
men and >360umol/L for women). The normal group
also had to have absence of fatty liver by ultrasound,
absence of known chronic liver disease and normal
laboratory values (biochemistry, HBsAg negative,
HCV antibody negative, HIV antibody negative)

Baseline characteristics:

13637 people Men Women
without risk factors | (n=4765) (n=8872)
for liver disease
Mean (95% Cl) age | 33.3(33.1- 34.4 (34.2-
(years) 33.4) 34.5)
Mean (95% CI) BMI | 21.13 20.39
kg/m’ (21.08- (20.35-
21.19) 20.43)
Mean (95% Cl) 109.8 104.1
systolic BP mmHg (109.7- (103.9-
110.1) 104.3)
Mean (95% Cl) 73.4 (73.3- 69.6 (69.4-
diastolic BP mmHg | 73.6) 69.7)
Mean (95% Cl) 4.55 (4.51- 4.56 (4.53-
total cholesterol 4.60) 4.59)
mmol/L
Mean (95% Cl) 0.96 (0.95- | 0.73 (0.72-
triglycerides 0.97) 0.74)
mmol/L
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Province,
Research
Foundation
ofEducation
Bureau of
Zhejiang
Province
and Project
of New
Century 551
Talent
Nurturing in
Wenzhou.
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Results:

Mean (95% Cl) 1.48 (1.39- 1.89 (1.64-
HDL-C mmol/L 1.59) 2.23)
Mean (95% CI) LDL- | 2.83 (2.77- 2.57 (2.55-
C mmol/L 2.92) 2.60)
Mean (95% Cl) | 5.10 (5.08- | 5.04 (5.03-
fasting plasma 5.11) 5.05)
glucose (FPG)
mmol/L
Mean (95% Cl) uric | 360.6 263.8
acid mmol/L (358.3- (262.6-
362.8) 265.1)
Mean (95% CI) ALT | 16.5 (16.1- | 12.2 (12.0-
IU/L 16.8) 12.5)

Defining the new upper limit of normal in the group (n=13637) without risk factors for liver disease: 95" percentile of ALT 35.2 U/L in men and 23.4 U/L in women.
These values used as the new upper limits of normal in the next part of the study.

both men and women)

Proportion of patients with chronic Sensitivity (95% Cl) Specificity
hepatitis B with “raised” ALT using
different cut off values for the upper
limit of the normal range
Men Women Men Women Men Women
Using old cut-off value (55 1U/L for 844/2278 (37.1%) | 143/1245 (11.5%) | 15.84 (14.2-17.7) | 6.61 (5.3-8.2) 98.68 (98.3-99.0) | 99.39 (99.2-99.5)

Using newly defined cut off value
(35.2 U/Lin men and 23.4 U/L in
women)

1055/2278
(46.3%)

444/1245 (35.7%)

39.35 (37.0-41.7)

35.27 (32.6-38.0)

94.84 (94.2-95.4)

94.61 (94.1-95.1)

Concordance statistics for detection of liver disease in HBV: 0.873 (95% Cl 0.865-0.881) in men and 0.857 (95% Cl 0.850-0.864) for women

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Author’s conclusion: The previous ULN for ALT is set too high to reliably detect chronic liver disease in China. The updated upper limit of ALT of 35 U/L for men and 23
U/L for women in Chinese Han population allows greater sensitivity in diagnosing early liver disease.

Length
Number of
Bibliographic Study type/  of Prognostic follow-  Outcome Source of
reference Study quality patients Patient characteristics factor(s) up measures funding
Park 2012B Prospective N=104 Recruitment/setting: Korea HBV DNA by Median Reactivation of Korea
real-time PCR 39 HBV replication Healthcare
Inclusion: Adult treatment-naive patients with . (range Technology
chronic HBV infection (HBsAg + for >6 months); COBAS TagMan  36-42) R&P
HBeAg negative/anti-HBe positive, HBV genotype ¢, 48 analyzer months project,
normal ALT (<40 IU/mL) for 212 months, HBV viral with a detection Ministry of
loads <2000 1U/mL for 212 months limit of 12 Health and
IU/mL Welfare,

Exclusion: Coinfection with HCV, HDV or HIV,

underlying decompensated cirrhosis, or EEI:Ub“C el
hepatocellular carcinoma Serum HBsAg orea
using
Baseline characteristics: ARCHITECT
' HBsAg QT
immunoassay
n 104
Median (range) age (years) 49 (23-75)
ale 65 (62.5%)
HBeAg positive 0
HBeAg negative 104
Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 53 of 803
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Results:

Median (range) HBV DNA 2.25(1.08-3.33)
(log IU/mL)

Median (range) serum ALT 25 (8-40)

(1U/L)

Median (range) AST (U/L) 22 (13-40)
Median (range) total 0.9 (0.4-3.7)
bilirubin (mg/dL)

Median (range) alkaline 66 (35-171)

phosphatase (1U/L)

Median (range) platelet
count 106/uL

189 (49-591)

Median (range) prothrombin
time (INR)

1.00 (0.82-1.78)

Median (range) HBsAg

1043.90 (0.56-

(lU/mL) 32200)
Median (range) HBsAg (log 1o | 3.02 (-0.25 to
IU/mL) +4.51)

Cirrhosis

34 (32.7%)

Fibroscan (kPa) (meaningful
cirrhosis value on Fibroscan
=>10.1kPa)

7.95 (3.20-39.70)

Genotype C

104 (100%)

At the end of follow up, patients were classified into: inactive carriers (consistently had HBV DNA levels <2000 IU/mL and ALT < 40 IU/mL during follow up, n=73; and
HBeAg negative chronic hepatitis (reactivation) whose HBV DNA or ALT levels had ever exceeded the previous standards, n=31.

Variables (median [range] or n | Inactive carriers (n=73) | HBeAg negative chronic p value Multivariate analysis p value
[%]) unless stated otherwise hepatitis (reactivation) n=31

Age (years) 49 (23-75) 47 (27-66) 0.768

Gender (male) 44 (60.3%) 21 (67.7%) 0.472

HBV DNA (log 10 IU/mL) 1.89 (1.08-3.33) 3.12 (1.42-3.29) p<0.001 OR 14.902 (95% Cl 5.001-44.408) p<0.001

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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ALT (1U/L) 24 (8-40) 25 (11-40) 0.752
AST (IU/L) 22 (13-40) 29 (14-39) 0.368
Total bilirubin (mg/dL) 0.9 (0.4-3.7) 0.8 (0.4-1.5) 0.598
Platelet count 10°/uL 198 (49-591) 172 (74-350) 0.355
Alkaline phosphatase (1U/L) 62 (35-171) 71 (40-142) 0.279
Prothrombin time (INR) 1.00 (0.82-1.78) 1.00 (0.90-1.12 0.427
HBsAg (log 1, 1U/mL) 2.78 (-0.25 to + 4.51) 3.28 (2.25-4.35) p=0.001 OR 5.512 (95% CI 1.615-18.806) p=0.006
Cirrhosis 20 (27.4%) 14 (45.2%) 0.077
Fibroscan (kPa) 7.95 (4.10-39.70) 7.90 (3.20-26.30) 0.658
Follow up period (months) 39 (36-42) 39 (38-40) 0.174

Prediction of hepatitis B reactivation

HBsAg >850 IU/mL HBsAg >850 IU/mL and HBV DNA > 850 IU/mL | HBV DNA > 850 IU/mL
Sensitivity (%) 83.9 64.5 74.2
Specificity (%) 54.8 93.2 84.9
Positive predictive value (%) 44.1 80.0 67.6
Negative predictive value (%) 88.9 86.1 88.6
Diagnostic accuracy (%) 63.5 84.6 81.7

Author’s conclusion: Although it is inferior ot other genotypes and to serum HBV DNA alone, single point HBsAg level has a favourable diagnostic accuracy in genotype

C HBeAg negative HBV carriers and is expected to provide additional information for managing chronic hepatitis B.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Page 55 of 803

auldpino g siizeday :(d1uodyd) g sieday

O-3 sa2ipuaddy :|eul



99

E.4 Diagnostics

TIn1IM

B ettt st Tl H

Number of
patients/
number
excluded
from
analysis (if
applicable)

175

Consecutiv
| e patients

natnnade 1A avaa Al

Autho
r, year

Zhu
2011

Study
type
Cross-
sectiona

3 patients
(1.7%)
excluded
because
LSM was
not
successful
duetoa
high BMI
(>30) in
two
patients, a
narrow
inter-costal
space in
one

s921puaddy

Patient characteristics

Recruitment/setting/Country: West China
hospital

Inclusion: adult patients with clinically
diagnosed chronic HBV infection (HBeAg
positive and negative) who underwent
percutaneous liver biopsy from March 2009 to
April 2010.

Exclusion: chronic liver disease due to other
causes, e.g. coinfection with HIV, HCV, HDV;
alcohol intake >40g/day, non-alcoholic
steatohepatitis, autoimmune hepatitis, primary
biliary cirrhosis, and decompensated liver
cirrhosis. Patients with ALT >2xULN

Baseline characteristics

| Male, n (%) | 137(78.3)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

- how is it
measured?
-index test time
-threshold?

Liver stiffness
measurement
(LSM) using
transient
elastography
(Fibroscan)

All patients
underwent 2
sets of LSM
within 24 hour
of liver biopsy.

LSMs were
assessed by two
independent,
trained
operators who
were blinded to
each other’s
results and to
other

Other
index tests

- how is it
measured?
- index test
time
-threshold?
APRI

Patients
received
comprehen
sive clinical
and lab
assessment
s within 7
days of
liver biopsy

Calculation

[(AST/ULN)
/ platelet
count
(109/L)] x
100
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Reference
standard

- how is it
measured?
- ref
standard
time
-threshold?
Liver biopsy

Performed
using a 16-
gauge
needle using
the standard
Menghini
technique.

Liver
histology
was assessed
by a
pathologist
blinded to
other data.

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

Specimen
s were
graded
for
fibrosis
according
to
METAVIR
classificat
ion

Significan
t liver
fibrosis,
defined
as fibrosis
score 2-3

Liver
cirrhosis,
defined
as fibrosis

Outcome
S

Sensitivity

Specifivity

PPV

NPV,
using cut
offs
according
to original
studies

AUC

Optimal
cut off
values
were
chosen
based on

Source
of
fundin
g

The
Nation
al Key
Techn
ologie
S
Resear
ch and
Develo
pment
Progra
m of
China,
nation
al S&T
Major
projec
t for
infecti
ous
diseas
es
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Platelet x 109/L

132.4 £ 52.8 (30-353)

with a success
rate of <60%

HBeAg

were deemed
(+) 85 (48.6) as failures and
() 90(51.4) the median LSM
METAVIR stage (%) with IQR >30%
FO-1 96 (54.9) median values
F2-3 50 (28.6) were exclud.ed
F4 29 (16.6) from analysis.

The final LSM
value was the
average of the
median LSM
values obtained
by 2 operators.

L L patient. Age (years), mean 5D | 36.5 +9.4 (17-69) measurements score 4 a max. contro
i (range) sum of l,
Pl Biochemical >10 valid LSM sensitivity nation
E' ; parameters, mean +SD valugs were jg:ciﬁcity Zlasic
E > (range) acqwred-for resear
¥ o/ 10121867103 angreoion” ch
a . 36.1+£17.1(12-53) | SM was progra
: Albumin (g/L) 45.9+43(26-73)  calculated. ) @5
¢ Albumin/globulin 1.6 +0.3 (0.7-2.4) China
WBC x 109/L 5.5+1.5(2.9-10.8) Measurements
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Results

Significant fibrosis (F2-3)* Cirrhosis (F4)**
LSM | APRI LSM APRI
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Optimal cut off value

AUC (95% CI)

Sensitivity (%)

Specificity (%)

Positive predictive value (%)

Negative predictive value (%)

>7.9 kPa >0.5

0.95 (0.91-0.98) 0.81 (0.74-0.87)
88 82

90.6 83.3

83 71.9

93.5 89.9

>13.8 kPa

0.98 (0.96-0.99)
93.1

91.1

67.5

98.5

>1.0
0.83 (0.77-0.90)
75.9
69.2
32.8
93.5

*compared to fibrosis score FO-1
**compared to fibrosis score FO-3

2x2 table

Significant fibrosis

Index tests

Reference standard (liver biopsy)

Sig. fibrosis (F2-3) (n=50)

No sig. fibrosis (FO-1) (n=96)

LSM (fibroscan)

7.9-13.8 kPa (n=53) 44 9

<7.9 kPa (n=93) 6 87

APRI

0.5-1.0 (n=57) 41 16

<0.5 (n=89) 9 80
Cirrhosis

Index tests Reference standard (liver biopsy)

Cirrhosis (F4) (n=29)

No cirrhosis (FO-3) (n=146)

LSM (fibroscan)

>13.8 kPa (n=40) 27 13
<13.8 kPa (n=135) 2 133
APRI

21.0 (n=67) 22 45
<1.0 (n=108) 7 101

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Author,
year

Study Number

type of
patients/
no.
excluded
from
analysis
(if
applicabl
e)

Cross- 202

sectiona consecuti

| cohort ve
patients

Marecelli
n 2009A

15 (7.4%)
had a
non-
interpreta
ble LB; 14
(6.9%)
had an
LSM
considere
das

s9olpuaddy

Patient characteristics

Recruitment/setting/Country: France, 5

difference hospitals

Inclusion: HBsAg positive, HBV DNA >105
copies/mL and liver histology compatible

with chronic hepatitis.

Exclusion: patients with chronic alcohol
intake or HCV coinfection and patients

with ascites.

Baseline characteristics

Male, n (%)

115 (66.5)

Age (years), mean £SD

40.1+£12.8

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

- how is it
measured?
-index test time
-threshold?

Liver stiffness
measurement
(LSM) using
transient
elastography
(Fibroscan)

LSM was
performed within
3 months of the
liver biopsy.

Several successful

acquisitions were
performed on
each patient.

LSM (Fibroscan) has the higher performance for detection of significant fibrosis or cirrhosis, compared to APRI.

Reference
standard

- how is it
measured?
- ref
standard
time
-threshold?

Liver biopsy

All biopsy
specimens
were
analysed by
two
experienced
pathologists
blinded to
the results of
LSM and
clinical data.

Liver
biopsies that

Page 59 of 803

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR
and Ishak
score

Significant
fibrosis: F2-
4 vs. FO-1

Severe
fibrosis: F3-
4 vs. FO-2

Cirrhosis:
F4 vs. FO-3

Author’s conclusion: TE is a reliable predictor of significant fibrosis and cirrhosis in Western Chinese patients with chronic HBV infection, and is superior to APRI, FS cut
off values could be considered as clinical reference for detecting significant fibrosis and cirrhosis.

Outcomes Source
of

funding

AUC and its
95% Cl
(Mann-
Whitney)

Not
stated

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio
according to
optimal cut
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(9 of
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a BMI
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in the
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Biochemical
parameters, median
(range)

ALT (IU/L)

AST (1U/L)

Albumin (g/L)

Platelet x 103/mm3
Prothrombin time (% of

54 (30-85)
35 (25-54)
44.5 (42-47.4)
207 (156-235)

90 (81-98)
normal)
Total bilirubin (uM/L) 11 (8-14)
Gamma-globulin (g/L) 13.8 (11-16.7)
Mean BMI (kg/m2) + 24.5 +4.0
SD
METAVIR stage (%)
0 16 (9.2)
1 70 (40.5)
2 44 (25.4)
3 29 (16.8)
4 14 (8.1)
Ishak
0 14 (8.1)
1 41 (23.7)
2 39 (22.5)
3 34 (19.7)
4 17 (9.8)
5 14 (8.1)
6 14 (8.1)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Success rate was
calculated as the
ratio of the no. of
successful
acquisitions over
the total no. of
acquisitions.

Median value
was kept as
representative of
the liver elastic
modulus. Only
results of LSM
obtained with >7
successful
acquisitions and
success rate of
>50% were
considered
reliable.

Blood parameters
were evaluated
on the same day
that LSM was
performed.

contained
<10 portal
tracts
(except for
cirrhosis)
were
excluded
from the
histological
analysis.

Fibrosis
stage was
assessed
independent
ly on each
histological
section by
both
pathologists.
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offs.

Optimal cut
off values
were defined
using
different
criteria:

1)
Maximising
the sum of
sensitivity
and
specificity
2)
maximising
the
diagnostic
accuracy (%
patients
diagnosed
correctly)
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E Results

E TE

S

: Significant fibrosis Severe fibrosis Cirrhosis

y (F2-4 vs. FO-1) (F3-4 vs. F0-2) (F4 vs. FO-3)

-E AUC (95% Cl) 0.81 (0.73-0.86) 0.93 (0.88-0.96) 0.93 (0.82-0.98)

é

Optimal cut off values according to different optimum criteria

Maximum of sensitivity + specificity Significant fibrosis Severe fibrosis Cirrhosis
Optimal cut off (kPa) 7.2 8.1 11
Sensitivity 70 86 93
Specifivity 83 85 87
PPV 80 65 38
NPV 73 95 99
Likelihood ratio 4.0 5.6 7.0
Diagnostic accuracy 76 85 87
Maximum of diagnostic accuracy
Optimal cut off (kPa) 7.2 10.5 18.2
Sensitivity 70 72 57
Specifivity 83 95 97
PPV 80 84 67
NPV 73 91 96
Likelihood ratio 4.0 15.6 22.7
Diagnostic accuracy 76 90 94

Additional results: no significant difference was observed between smaller and larger LBs (keeping the breakdown of the population according to fibrosis
stage) for AUCs. No significant difference was observed between the two pathologists for AUCs.

Author’s conclusion: LSM (Fibroscan) appears to be reliable for detection of significant fibrosis or cirrhosis in HBV patients and cut off values are only slightly

Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 61 of 803

s92Ipuaddy

O-3 sa2ipuaddy :|eul

aulapInD g siyieday :(o1uouyd) g siyredsy




9

TIn1IM

B ettt st Tl H

natnnade 1A avaa Al

s9olpuaddy

different from those observed in HCV patients.

Notes: 173 patients were included in the analysis, of whom 8 had daily alcohol intake 240g, 2 had HDV coinfection and 11 had HIV coinfection.

Most (93%) of the 173 patients included in the analysis had LB and LSM within the same day or the day after (mean delay: 219 days; success rate was 90

1+14%.

LSM was not recordable in 6.9% (mainly due to overweight), comparable to the % patients with non-interpretable LB (7.4%).

Autho Study

r,year type

Myers  Retros

2003 pective
and
Cross-
section
al

Number
of
patients
/ no.
exclude
from
analysis
(if
applicab
le)

209

223
patients
met the
inclusion
criteria;
14 were
excluded
due to
immuno
suppress
ion,
concomi

Patient characteristics

Recruitment/setting/Country: France

Inclusion: HIV negative patients with CHB

Exclusion: Concomitant liver diseases

(except HDV) and immunosuppression.

Baseline characteristics (all patients*)

Male, n (%) 147 (70)
Age (years), median 39 (32-50)
(1QR)

African (%) 129 (62)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

-how is it
measured?
-index test
time
-threshold?

Fibrotest

(including total
bilirubin, GGT,
o2-
macroglobulin,
apolipoprotein
Al,
haptoglobin,
corrected for
age and
gender)

Retrospective

Page 62 of 803

Other index
tests

- how is it
measured?
- index test
time
-threshold?
Actitest

(also
including
ALT) for
activity

Higher
scores
indicates a
greater
chance of
significant
lesions

Reference
standard

- how is it
measured?
- ref
standard
time
-threshold?
Liver biopsy

Single
blinded
pathologist
analysed
the biopsies
using
METAVIR
classificatio
n

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR

Fibrosis: F2-
4 vs. FO-1

Necoinflam
matory
activity

1 A2-3 vs.
AO0-1

AO no
activity

Outcomes

Loss to
follow up

AUC and
its 95% Cl
(Mann-

Whitney)

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio

Source
of
funding

The
Canadian
association
for the
study of the
liver,
Schering
Canada, the
Royal
College of
Physicians
and
Surgeons of
Canada,
Canadian
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Asian 47 (23)
Caucasian 33 (16)
HBV status (%)

HBeAg (+) 35 (17)
HBV DNA (+) 145 (69)
HDV coinfection 19 (9)
Biochemical

parameters, median

(1QR)

ALT (IU/L) 41 (27-70)
AST (IU/L) 32 (25-48)
GGT (g/1) 26 (17-52)

a2-macroglobulin (g/l)
apolipoprotein A1 (g/I)
haptoglobin (g/l)

Total bilirubin (uM/L)

2.01 (1.64-2.54)
1.38 (1.18-1.57)

0.79 (0.42-1.15)
9 (7-13)

Fibrosis stage (%)

FO (no fibrosis) 76 (36)
F1 72 934)
F2 32 (15)
F3 10 (5)
F4 (cirrhosis) 19 (9)
Necroinflammatory

activity (%)

AO (none) 83 (40)
Al 85 (41)
A2 36 (17)
A3 (severe) 5(2)

*Differences between retrospective group
and cross-sectional group were not

Hepatitis B (chronic): Appendices E-G Final (June 2013)

group: patients
biopsied
between 1997
and 2001 with
serum
collected
within 6
months of the
biopsy.

Cross-sectional
group: patients
biopsied
between 1997
and 2002;
assays were
performed on
fresh serum.

Median
interval
between
serum sample
collection and
liver biopsy: 1
day (range: 110
days before to
181 days
after). 95% of
samples were
within 3
months of the
biopsy; 81%
within 1
month; 78%

Page 63 of 803

(range 0-1)

Al mild
activity
A2
moderate
activity
A3 severe
activity

A priori
sensitivity
analyses
according
to
ethnicity
(African
VvSs. non
African),
HBV DNA
positivity,
HDV
coinfectio
n

Institutes
for Health
Research,
the Alberta
heritage
foundation
for Medical
research,
the
association
pour la
Recherche
sur le
Cancer and
the
association
de
Recherche
sur les
Maladies
Hepatiques
Virales.
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statistically significant, except for % HBV within 10 days.

DNA (+) patients was slightly higher in the
cross-sectional group (p=0.04).

Results
AUC of Actitest for prediction of necroinflammatory activity (A2-3 vs. A0-1) = 0.82 + 0.04

Sensitivity analyses showed that ethnicity, HBV DNA positivity, and HDV coinfection did not affect its accuracy. However, AUC tends to be lower in HBeAg (+) patients
(but this is not statistically significant, p=0.21):

AUC for HBeAg (+) (n=35): 0.71+0.09

AUC for HBeAg (-) (n=174): 0.84+0.05

AUC of Fibrotest for prediction of fibrosis (F2-4 vs. FO-1)= 0.78 + 0.04

Sensitivity analyses showed that HBV DNA positivity, and HDV coinfection did not affect its accuracy. However, AUC tends to be lower in HBeAg (-) patients (p=0.07):
AUC for HBeAg (+) (n=35): 0.89+0.06

AUC for HBeAg (-) (n=174): 0.760.05

Diagnostic values of Fibrotest for predicting F2-4 fibrosis*

Fibrosis (F2-4 vs. FO-1)
Cut off values 0.20 0.40 0.60 0.80 0.90
Sensitivity 89 54 34 18 8
Specifivity 52 80 93 99 100
PPV 43 53 68 92 100
NPV 92 81 78 75 73
Positive likelihood ratio 1.85 2.76 5.1 26.7 -

Hepatitis B (chronic): Appendices E-G Final (June 2013)

*Prevalence of F2-4 fibrosis, 29% (61/209). Sensitivity and PPV refer to values above the cut-off, specificity and NPV refer to values less than or equal to the cut-off.

If LB was restricted to patients with intermediate Fibrotest scores (>0.20 and <0.80), the index could have prevented 46% (96/209) of biopsies, while maintaining 92%

Page 64 of 803

aulapInD g siyieday :(o1uouyd) g siyredsy

O-3 sa2ipuaddy :|eul



59

TIn1IM

B ettt st Tl H

natnnade 1A avaa Al

accuracy (88/96)

Using this strategy, 7/84 patients with a Fibrotest <0.20 would have been misclassified as having FO-1 fibrosis (all had F2 fibrosis). Conversely, 1/12 patients with
Fibrotest scores >0.80 would have been misclassified as having F2-4 fibrosis.

Author’s conclusion: Fibrotest appears useful for the identification of HBV related fibrosis, and Actitest appears useful for excluding significant necroinflammation.

Notes:

Patients were not studied consecutively but according to individual physician practice because these markers were not routinely assessed. This could have introduced
selection bias (the retrospective population was selected predominantly on the basis of the availability of stored serum rather than clinical characteristics.

Because baseline characteristics did not differ significantly between the retrospective and the cross-sectional group, they were analysed together as one group of
patients.

Fibrotest and Actitest were also compared to AST and ALT alone, this data are not extracted (tests not included in the protocol).

Other potential study limitations: majority of the population were African and HBeAg (-) — results may not be applicable to other countries with a different population.

Time interval between serum sample and LB could be up to 6 months (although 95% of samples were within 3 months of the biopsy; 81% within 1 month; 78% within

10 days), this may have introduced bias due to spontaneous changes in HBV-related histological lesions.

Reference
Index test 1 i
ndex tes Otherindex  standard Target
tests condition
- how is it -howisit  (s)
measured? . how is it measured?
-i.ndex test measured? - ref Stage of
Number time - index test standard fibrosis Outcomes Source
Author,  Study of Patient characteristics -threshold? time time and/or of
year type patients -threshold? -threshold? cirrhosis funding
Lesman  Cross- 117 Recruitment/setting/Country: 2 hospitals in Liver APRI Liver biopsy METAVIR AUC* and
a 2011 sectional  consecu Indonesia stiffness its 95% Cl
t|v§ MEASUreMen | FT was Performed  Significant
Sample patients ,cjysion: CHB patients intending to initiate t usm.g performed by senior fibrosis: F2- *AUC was
size treatment. transient by an pathologist, 4 vs. FO-1 adjusted

s9olpuaddy

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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calculatio
n
provided

Exclusion: ALT levels >5xULN (ALT flares) or
patients with acute exacerbation.

Baseline characteristics
FO-1 F2-4
(n=44) (n=73)
Age (years), 41.5+11.17 | 40.1+10.9
mean +SD
Male (%) 63 (53.8)
Biochemical
parameters,
meanzSD
ALT (U/L)* 31.9+419.5 | 57.1#41.7
AST (U/L)* 28+13.2 45.2429.9
Albumin (g/dl) | 444034 | 4.3+0.34
Platelet x 257.5+ 252.5+
109/ml 68.3 62.5
Total bilirubin | 484036 | 0.8+0.45
(mg/dL)
HBV DNA (logl0 | 5.2¢1.96 | 6.5+2.03
copies/ml)*
Mean BMI 23.243.54 | 23.243.42
(kg/m2) £ SD
HBeAg status
Positive (%)* 13(29.5) | 42(57.5)
Negative (%) 31 (70.5) 31 (42.5)

Fibrosis stage
(%)
0

All patients (n=117)

3(2.6)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

elastrograph

y (TE)
(Fibroscan)

Measuremen
ts were
performed
on the same
day with liver
biopsy.

10 successful
measuremen
ts performed
on each
patient.
Success rate
= no.
validated
measuremen
ts/ total no.
measuremen
ts. Median
value of
successful
measuremen
ts was taken
(IQR<30% of
median and
success rate
>60%)

automated
blood
analyser

Unclear
when blood
markers
were taken

OR

Combination
of TF and
APRI
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blinded to
patient’s Severe
clinical fibrosis: F3-

history. 4 vs. FO-2
Adequate

specimens,
215mm
long and
contains 5
portal
systems.

(due to
skewed
data)
according
to the
prevalence
of fibrosis
stages
using the
difference
between
advanced
and non-
advanced
fibrosis

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio

Cut off
values
selected by
maximising
the sum of
sensitivity
and
specificity.
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1 41 (35)
2 45 (38.5)
3 24 (20.5)
4 4(3.4)
*p value<0.005
Results
Significant fibrosis (F2-4 vs. FO-1) Severe fibrosis (F3-4 vs. FO-2)
TE APRI TE + APRI TE APRI TE +APRI
Cut off 5.85 kPa 0.235 7 kPa 0.27
Sensitivity (%) 60.3 64.4 67.1 65.5 72.4 72.4
Specificity (%) 63.6 70.5 61.4 80.7 71.6 71.6
PPV 73.3 78.3 74.2 52.8 45.7 45.7
NPV 49.1 54.4 52.9 87.7 88.7 88.7
LR + 1.66 2.18 1.74 3.39 2.55 2.55
LR - 0.62 0.51 0.54 0.43 0.39 0.39
Accuracy (%) 61.5 66.7 65 76.9 71.8 71.8
Adjusted AUC 0.719 0.798 0.805 0.867 0.86 0.895
Observed AUC (95%Cl) | 0.614 (0.512-0.716) 0.693 (0.595-0.79) 0.7 (0.604-0.797) 0.762 (0.656-0.869) 0.755 (0.647-0.864) 0.79 (0.647-0.

Author’s conclusion: APRI alone was superior to TE alone in detecting >F2. APRI alone is good in detecting both F2 and >F3. TE was good in detecting >F3. The
combination of TE and APRI could increase diagnostic accuracy by <5%. The combination did not add much benefit in detecting F2 or F3 and greater.

Notes: % of cirrhotic patients was small as patients with cirrhosis who already had clinical or biological signs of cirrhosis were not included. The low number of patients

in the F4 category may skew data distribution and probably contribute to the low cut off points of TE.
As a result of the small sample size, ROC analyses were not performed for F4.

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Author
, year

Vigano
2011A

Study
type

2
cohorts

Cross-
sectional

Number of
patients/
no.
excluded
from
analysis and
reasons (if
applicable)

254
consecutive
patients

Training:
128

Validation:
96

4 patients
(2%) needed
a second
passage to
compensate
d for the 1st
specimen
which was
not
adequate
(<2cmiin
length). 7
(3%) were
overweight

Patient characteristics

Recruitment/setting/Country: patients
referred for liver biopsy to the Liver centre,

Italy

Inclusion: treatment naive with CHB, with
persistently or intermittently abnormal ALT
and serum HBV DNA (>3 log10 Ul/mL for >6

months.

Exclusion: Patients with HCV, HDV and HIV co-
infections, other concomitant liver diseases,
current or previous liver decompensation,
current or previous antiviral treatment and/or
an absolute contraindication to LB (platelets

<60 x 109/I, INR >1.35)

Baseline characteristics

Male, n (%) 154 (71)
Age (years) * 47 (18-68)
Biochemical

parameters*

ALT (1U/L) 69 (11-855)
AST (1U/L) 46 (16-559)
Albumin (g/L) 4.3 (3.6-5.2)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

- how is it
measured?
-index test time
-threshold?

Transient
elastography
(Fibroscan)

Assessment
performed by 3
experienced
hepatologists who
were blinded to
clinical,
biochemical and
histological data.

10 successful
acquisitions were
performed on each
patient. Success
rate was
calculated. Median
value was taken.

Reference
standard

- how is it
measured?

- ref standard
time
-threshold?
Liver biopsy

All patients
underwent
ultrasonic
guided LB,
carried out by
2 experienced
hepatologists.

Liver
specimens
were
considered as
adequate size
if longer than
2cm.

Liver
specimens
results were
read by a liver
pathologist
blind to TE
and clinical
data.
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Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR

Significant
fibrosis: F2-
4

Cirrhosis: F4

Outcomes

Loss to follow
up

AUC and its
95% ClI
(Mann-
Whitney)

Sensitivity

Specificity

PPV, NPV

Confirmatory
thresholds
were
identified
with
specificity
>90% and LR+
>10; exclusion
threshold,
with
sensitivity
>90% and LR-
<0.1torulein
or rule out
sig. fibrosis

Source
of
funding

Not
stated
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(BMI Platelet x 109/L 185 (97-304) and cirrhosis.
>2h5'<dg/ m2), | Total bilirubin (UM/L) | 0.7 (0.1-2.8) Each sample
7 ha i
b HBV DNA, log10 6.3 (1.3-9) included >12
Sl lelel2 copies/mL* portal tracts
TE results (3 (range 24-44)
in training Alcohol (%) 13 (6)
set, 4 in >60g/d for men,
validation >40g/day for women
set) HBeAg (-) (%) 169 (78)
BMI >25 (%) 63 (29)
Final N=217
METAVIR stage (%)
0,1 89 (41)
2,3 84 (39)
4 44 (20)
TE values, kPa*
8.1(3.4-62)
Results
The diagnosis of significant fibrosis by TE
Overall accuracy for fibrosis: 85% (95% CI=77-91%)
Single cut off 8.7kPa
Sig. fibrosis No sig. fibrosis
>8.7kPa 96/125 (77%) (TP) 5/59 (8%) (FP)
<8.7kPa (FN) (TN)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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ror
[
s Overall accuracy for cirrhosis: 94% (95% CI=90-98%)
i
L C
) [
'oa
P2 Overall cohort (N=217)
) C
L. Significant fibrosis Cirrhosis
<
a Cut off Sen: 6.2 Sen:<9.4
é Spec:>9.4 Spec:>13.1
Sensitivity to exclude (%) 94 98
Specificity to confirm (%) 96 95
LR+ 14 14
LR- 0.1 0.02
Overall accuracy to exclude and 91 94
confirm

Additional results: results according to different ALT levels

Author’s conclusion: A dual cut off algorithm allowed for correctly classified both significant fibrosis, and cirrhosis in the majority of the patients with CHB, independent
of ALT levels, thus reducing the need for liver biopsy investigation.

Notes:
Number
of Indextestl Otherindex Reference Target
patients tests standard condition Outcomes Source
.g Author,  Study / no. Patient characteristics - how is it (s) of
E year type exclude measured? - how is it - how is it funding
a s . . :
& Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 70 of 803
(%]
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Poynard
2009

Retrospec
tive (from
a RCT)

from
analysis
(if
applicab
le)

695

Final N =
462

233
excluded

142
Serum/
biopsy
not
available
30
duration
between
serum
and
biopsy
was
>180day
S,

62 a
high risk
profile
of FP/FN

Hepatitis B (chronic): Appendices E-G Final (June 2013)

-index test
time
-threshold?
Recruitment/setting/Country: enrolled into Fibrotest
RCT, Greece
Inclusion: Patients with CHB (HeAg + and -) Blindly
randomised in 2 trials of ADV vs. placebo, assessed
with available paired liver biopsies and according
adequate fibrotest-actitest at baseline and to
after 48 weeks of treatment. Time interval recommend
between serum and biopsy was <180days. er
procedures.
Exclusion:

Baseline characteristics

HBeAg+ HBeAg-
N=349 N=184
Male (%) 71 87
Age (years), mean 36(11.2) | 46(9.8)
(SD)
Race (%)
White 36 71
Asian 59 24
Black 3 5
Other 2 0
HBVDNA x 106 (SD) | 8.2 (0.9) | 7.1(0.8)
Knodell 7.7 (2.8) 7.8 (2.6)
necroinflammatory

measured?
- index test
time

-threshold?

Actitest

Serum
markers in
Fibrotest +
ALT

Page 71 of 803

measured?
- ref
standard
time
-threshold?

Liver biopsy

Knodell/
Ishak
scoring
system
converted
to METAVIR
scoring
system

LB
specimens
evaluated
by
independen
t
histopathol
ogist who
was blinded
to patients;
treatment
assignment
s or the
timing of LB

Ishak FOF1=
METAVIR FO

Stage of
fibrosis
and/or
cirrhosis

METAVIR

Significant
fibrosis:
F2-4

Advanced
necro-
inflammat
ory
activity:
A2-3

AUC* and its
95% Cl

*AUC was
expressed
with
standardisati
on according
to the
prevalence of
fibrosis
stages
defining
advanced and
nonadvanced
fibrosis to
prevent
spectrum
bias

Sensitivity

Specificity

PPV

NPV

Researc
h grants
from
ARECA,
Associati
on pour
la
Recherc
he sur
les
Maladie
s
Hepatiq
ues
Virales
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(FT-AT)
was
suspecte
d at the
1st of
2nd
sample.

Results

Both at baseline and after treatment

score

Knodell fibrosis 1.8(1.1)
score

19(1.2)

IshakF2=
METAVIR F1

Ishak
F3=METAVI
R F2

Ishak F4=
METAVIR F3

Ishak F5F6=
METAVIR F4

Fibrotest Advanced fibrosis Cirrhosis
Observed AUC (95% ClI) Adjusted AUC (95% Cl) Adjusted AUC (95%Cl)

Overall 0.76 (0.73-0.80) 0.81 (0.79-0.83) 0.82 (0.77-0.86)

Sensitivity analyses

HBeAg (+) 0.78 0.82 --

HBeAg (-) 0.74 0.77

Duration between serum and LB --

>60days 0.51 0.56

<60days 0.77 0.81

Sample --

Baseline 0.75 0.79

After treatment (48 weeks) 0.77 0.81

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Advanced necroinflammatory activity

Actitest 0.81 (0.78-0.83)

Impact of ADV on fibrosis estimated using biopsy or Fibrotest:
Fibrotest and biopsy found similar results for most of the comparisons, e.g. fibrosis decrease was greater in patients with advanced fibrosis at baseline and in patients
with virological response.

Predictive values of fibrotest-actitest assuming liver biopsy had no failure:

If Fibrotest was used for treating patients with >F2 at baseline

Cut off 0.48 n

Sensitivity 66% 112/170
Specificity 69% 202/292
Positive predictive value 55% 112/202
Negative predictive value 78% 202/260

2x2 table (calculated from results reported by the paper)

Test >F2 (fibrosis) <F2 (no fibrosis) total
>0.48 112 (TP) 58 (FP) 170
<0.48 90 (FN) 202 (TN) 292
Total 202 260 462

If Actitest was used for treating patients with A2 at baseline:

Cut off 0.52 n
Sensitivity 70% 261/374
Specificity 60% 53/88
Positive predictive value 88% 261/296
Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 73 of 803

aulapInD g siyieday :(o1uouyd) g siyredsy

O-3 sa2ipuaddy :|eul



VL

TIn1IM

B ettt st Tl H

natnnade 1A avaa Al

s9olpuaddy

| Negative predictive value

| 32%

| 53/166

2x2 table (calculated from results reported by the paper)

Test >F2 (fibrosis) <F2 (no fibrosis) total
>0.52 261 (TP) 113 (FP) 374
<0.52 35 (FN) 53 (TN) 88

Total 296 166 462

Additional results: sensitivity analyses according to race, gender, age and biopsy length.
Analysis of discordant cases assuming that biopsy could have failures (not extracted).

Author’s conclusion: Fibrotest-Actitest provides a quantitative estimate of liver fibrosis and necroinflammatory activity in patients with CHB and may be alternative to
reduce the need for liver biopsy.

Notes:

Author, Study
year type
Sokucu Cross-
2010 sectional

Number
of
patients

25
consecut
ive

Patient characteristics

Recruitment/setting/Country: Istanbul

Medical School, Turkey

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

-how is it
measured?
-index test
time
-threshold?

Fibrotest

Other index
tests

- how is it
measured?
- index test
time
-threshold?
Actitest
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Reference
standard

-how is it
measured?
- ref
standard
time
-threshold?
Liver biopsy

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

Outcomes

AUC and its
95% ClI

Ishak score

Source
of
funding
Schering

-Plough
Corporat
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Inclusion: Children with CHB underwent
percutaneous liver biopsy; the infection had
been vertically transmitted in all; all patients
had circulating HBV DNA and compensated

chronic HBV infection.

Exclusion: Any other cause of chronic liver
disease, co-infection with HCV or HIV, and
co-morbidities that could confound the
results of the non-invasive markers (e.g.
haemolysis, Gilbert’s syndrome,

haematological causes of thrombocytopenia.

Baseline characteristics
Male, n (%) 19(76)
Age (years), median 9 (3-18)
(min-max)

ALT (IU/L), mean (min-
max)

134.7 (63-292)

Fibrotest score*

0.11 (0.02-0.58)

ActiTest score*

0.48 (0.06-0.79)

Fibrosis stage(%)

Insig (FO-2) 16 (64)
Sig (F3-6) 9 (36)
Activity stage (%)

Insig (AO-1) 21 (84)
Sig (A2-4) 4 (16)
ActiTest stage (cut off

0.37) (%)

Insig 6 (24)
Sig 19 (76)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Numerical
guantitative
estimate
0.00-1.00

Indices
corrected
for age and
gender

Cut off:
<0.31in
Fibrotest
correspond
to
insignificant
fibrosis

Serum
markers in
Fibrotest +
ALT

Numerical
guantitative
estimate
0.00-1.00

Cut off
values:

<0.37
correspond
to
insignificant
activity
(from
Poynard
2004)

Page 75 of 803

Obtained
with an 18-
G
Menghini-
type needle

Analysed by
a single-
blinded
pathologist

All samples
were
adequate
and
included >5
portal
areas,
regardless

of their size.

Significant
fibrosis: F3-
F6

Insignificant
fibrosis: FO-
F2

Significant
necroinflam
matory
activity:
A0-1

Insignificant
necroinflam
matory
activity:
A2-4

Sensitivity

Specificity

PPV, NPV

ion,
Turkey
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FibroTest stage(cut off
0.31)(%)

Insig
Sig

23 (92)
2(8)

*median (min-max)

Results

Fibrotest
Test >F3-6 (sig. fibrosis) <F0-2 (insig. fibrosis) | total
>0.31 0(TP) 9 (FP) 9
<0.31 2 (FN) 14 (TN) 16
Total 2 23 25

PPV=0%

NPV=61%

ActiTest
Test >A2-4 (sig. activity) <A0-1 (insig. activity) total
>0.36 4 (TP) 0 (FP) 4
<0.36 15 (FN) 6 (TN) 21
Total 19 6 25

PPV=21%

NPV=100%

Author’s conclusion: Fibrotest and ActiTest does not appear ready for use in detecting either the stage of fibrosis or activity in children with CHB. Due to the small
number of patients in the study, study findings need to be confirmed by further studies with larger sample sizes.

Notes:

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Author,
year

Chen
2012

Study
type
Cross-

sectiona
I

Number
of
patients/
no.
excluded
from
analysis
(if
applicable
)

389

Training
set: 155

Validating
set: 155

Final N =
315

61
excluded
due to
inadequat
elB
sample
size
(<1.5cm)
and/or
<10 portal
tracts,

Patient characteristics

Recruitment/setting/Country: Nanfang
hospital, China. Patients were randomly
enrolled in a training set and validation set.

Inclusion: treatment naive patients with
CHB. All patients were given percutaneous
liver biopsies and routine lab tests.

Exclusion: autoimmune liver disease,
alcoholic fatty liver disease or non alcoholic
steatohepatitis, co-infection with other hep
viruses and other hepatobiliary diseases.
BMI >26 were also excluded to ensure
successful TE.

Baseline characteristics

Male, n (%) 254 (80.6)

Age (years)* 31.248.9

Biochemical
parameters*

ALT (U/L)

93 (8-1390)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

-how is it
measured?
-index test
time
-threshold?

Transient
elastograph

y
(Fibroscan)

Performed
by 3 trained
operators
trained
within one
week of
liver biopsy

At least 10
successful
measureme
nts (success
rate of
>60% and
IQR/
median
ratio <30%
were
considered

Other index
tests

- how is it
measured?
- index test
time
-threshold?
APRI

Routine lab
tests were
performed
within 3
days of TE,
including,
ALT, AST,
albumin,
bilirubin
and
prothrombi
n time

Page 77 of 803

Reference
standard

- how is it
measured?
- ref
standard
time
-threshold?

Liver biopsy

Only
specimens
of 21.5cm
length
containing
>10 portal
tracts were
included.

All biopsies
were read
by a single
liver
pathologist
without
knowledge
of liver
stiffness.

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR
score

Cirrhosis:
F4 vs. FO-3

Outcomes

AUC and its
95% ClI
(Mann-
Whitney)

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio

Optimal cut

off values for

TE were
chosen to
obtain LR+
>10 for
confirming

diagnosis and

LR- <0.1 for

Source
of
funding

Not
stated
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Results

except for
METAVIR
F4 (n=56)
or
unreliable
liver
stiffness
(n=5). 13
decompe
nsated
patients
with CPS
>7

Albumin (g/L)
Platelet x 109/I
Prothrombin time (s)
Total bilirubin (mg/L)

41.95 (29.8-64.9)
181 (38-492)
12.7 (10-18.3)

0.78 (0.22-2.74)

HBeAg (+) (%) 191 (60.6)

Liver stiffness (kPa)* 12.247.8

Fibrosis stage (%)

FO 7(2.2)

F1 65 (20.6)

F2 99 (31.4)

F3 70 (22.2)

F4 74 (23.5)
*meanSD

**median (range)

AUC (95% Cl)

F4 cirrhosis vs. FO-3

TE

0.88 (0.84-0.92)

APRI

0.68 (0.61-0.75

Liver stiffness cutoffs for discriminating liver cirrhosis in CHB patients

reliable).
Median
values were
taken.

Excluding cirrhosis

Confirming cirrhosis

Cut off 10.4 223
Accuracy 0.759 0.819
Sensitivity 0.932 0.297
NPV 0.977 0.822
LR- 0.09 0.72

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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excluding
diagnosis.
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Specificity 0.705 0.971
PPV 0.493 0.793
LR+ 3.0 10.2

Additional results: AUC for liver stiffness-spleen diameter to platelet ratio index (not extracted). Predictive value of TE according to ALT levels and bilirubin.

Author’s conclusion: Transient elastography is a reliable non-invasive method for cirrhosis in patients with compensated CHB.

Notes:

Author,
year

Wai
2006

Study
type
Retrospe
ctive

Number of
patients/
no.
excluded
from
analysis (if
applicable
)

377

Consecutiv
e patients

141 in the
training

set

77 in the

Patient characteristics

Recruitment/setting/Country: University hospital,
Singapore

Inclusion: treatment naive CHB patients who
underwent percutaneous liver biopsy

Exclusion: other causes of liver disease such as CHC,
coinfection with HDV, hepatocellular carcinoma, prior
liver transplantation, prior therapy with either IFN or

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

- how is it
measured?
-index test
time
-threshold?

APRI

Lab results
performed
within 4
months
before the
liver biopsy
were used
for the
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Reference
standard

- how is it
measured?
- ref
standard
time
-threshold?
Liver biopsy

Reviewed by
one
pathologist,
blinded to
the clinical
characteristi
c of the
patients

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

Ishak score

Significant
fibrosis:
>3

Cirrhosis: 5-
6

Outcomes

AUC and its
95% ClI

Source
of
funding

Not
stated
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validation
set

Final N =
218

159
excluded
because of
prior or
concurrent
antiviral
treatment.

NUC, immunosuppressive therapy, coinfection with study. If

HIV, insufficient liver tissue for staging of fibrosis, or

significant alcohol intake of >40g/week

more than 1 No LB

set of lab speciment
results were  \ya< deemed

The population were randomly divided into 2 cohorts: available, insufficient
65% in the training set and 35% in the validation set. the results
closest to
the time of
biopsy were
Baseline characteristics used.
Training set | Validation
(n=141) set (n=77)
Male, n (%) 113 (80) 67 (87)
Age (years), mean +SD 3541, 34(18- | 34+1, 33(16-
70) 70)
ALT (xULN) 2.81 £0.22 3.4310.41
AST (XULN) 1.98+0.14 2.44+0.34
Albumin (g/L) 40.2+0.4 40.8+0.4
Platelet x 109/I 20545 21046
Prothrombin time (s) 13.1£0.1 12.10.1
Total bilirubin (LM) 13.5+0.5 13.90.8
Chinese by ethnicity 121 (86) 66 (86)
(%)
HBeAg positive (%) 105 (76) 66 (86)
Length of LB (cm) 1.62+0.07, 1.56+0.09,
No. of portal tract on 1.50 (03-4.5) | 1.50(0.4-
biopsy 3.7)
Ishak fibrosis score 2.3440.213, 2.2210.22 2
2(0-6) (0-6)
Sig fibrosis (%) 68(48) 35 (46)
Cirrhosis (%) 26 (18) 15 (20)
Time of blood tests 18+1, 16(0- 23+2,19 (1-

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Lo before LB, days 90) 68)
= c (mean+SEM, median)
s
L
] ; Results
P2 Overall (N=218)
4
Pos APRI AUC (95%Cl)
T . . .
g Significant fibrosis 0.63 (0.55-0.71)
; Cirrhosis 0.64 (0.54-0.71)
<

Additional results: AUC for platelet count alone, AST alone, ALT/AST ratio (not extracted)

Author’s conclusion: Models with non-invasive markers in predicting histology from CHC patients were unsuitable for CHB patients. No variables consisting of simple
and readily available markers were able to predict cirrhosis accurately in patients with CHB.

Notes:

Author, Study
year type
Gaia Cross-
2011A sectional

s92Ipuaddy

Number of
patients/
no.
excluded
from
analysis (if
applicable
)

70 Recruitment/setting/Country: Italy
consecutiv
e patients

Patient characteristics

Inclusion: Patients with viral or metabolic

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Reference
Index test 1 standard
-how is it - how is it
measured? measured?

-index test time - ref standard

-threshold? time
-threshold?
Liver stiffness Liver biopsy

measurement by
Transient All
elastography using
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Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR
score

Outcomes

AUC and its
95% ClI

Source
of
funding

Not
stated
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21/290
(8%)
unsuccessf
ulLSM
(<10
successful
measurem
ents or
success
rate <60%)
due to
obesity/thi
ckness of
thoracic
wall; 10 LB
specimens
<20mm; 3
diagnosis
uncertain.

s92Ipuaddy

chronic liver disease who underwent liver

biopsy at the Hepatology Unit were enrolled.

Treatment naive.

Exclusion: Patients with alcoholic liver
disease (alcohol intake >40g/day) and
patients with acute viral hepatitis.

Baseline characteristics

Male/female 50/20

Age (years), median 44 (18-61)
(range)

median (range)

ALT (IU/L) 70 (13-464)

AST (1U/L) 46 (16-237)
Platelet x 109/I 196 (52-232)
GGT (UI/L) 55 (34-99)

BMI (kg/m2), median 24.3 (16.7-33.1)
(range)

Fibrosis (%)

0 1(1.4)

1 32 (45.7)
2 11 (15.7)
3 4(5.7)

4 22 (31.4)
Steatosis (%)

SO 38 (54.2)
S1 31 (44.3)
S2 2 (2.8)
S3 0

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Fibroscan

Performed within 6
months of liver
biopsy and before
any therapeutic
approach, including
diet and antiviral
therapy.

Performed by
trained operators,
blind to liver
histology but had
access to medical
records of the
patients.

Inadequate TE

measurements were

automatically
rejected by the
software. Success

rate was calculated.

Median value of at
least 10 successful

measurements was
taken.

<5kPa: absence of
fibrosis (FO)
5.1-9kPa: mild
fibrosis (F1)

9.1-11kPa: moderate

speciments
were analysed
by an expert
pathologist
blinded to the
results of LSM
but not to the
clinical and
biochemical
data.

Patients with
liver
specimens
<20mm in
length were
excluded.

Page 82 of 803

Mild
Fibrosis: F1

Moderate
fibrosis: F2

Severe
fibrosis: F3

Cirrhosis: F4

Sensitivity

Specificity

PPV, NPV

Optimal cut
off values for
liver stiffness
were chosen
to maximise
sensitivity,
specificity,
and
diagnostic
accuracy (%
patients
diagnosed
correctly)
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Results

Median LSM values: 7.6 (3.7-30.7) kPa

fibrosis (F2)
11.1-14.5kPa: severe
fibrosis (F3)

>14.5: cirrhosis (F4)

F1-4 vs. FO* F2-4 vs. F 0-1 Severe fibrosis Cirrhosis
(F3-4 vs. FO-2) (F4 vs.FO-3)
Cut off (kPa) -- 7.2 8.9 10.6
Sensitivity (%) -- 61 64 48
Specificity (%) - 72 84 87
PPA (%) - 71 70 63
NPA (%) -- 62 80 79
Diagnostic accuracy (%) -- 60 76 75

AUC (95% Cl); SE (p value)

0.59 (0.471-0.708);

0.674 (0.544-0.805; 0.066 | 0.83 (0.728-0.931); 0.052

0.763 (0.643-0.883);

0.06 (p=0.76) (p=0.014) (p=<0.001) 0.061 (p=0.001)
*F0, n=1 patient only (median LSM=7.1kPa)
Misdiagnosis of the fibrotic stage when assessed by TE in CHB patients
FO F1 F2 F3 F4
n patients 32 11 4 22
Correct diagnosis (%) 53 9 25 45
Underestimation (%) 0 73 0 54
Overestimation (%) 100 47 18 75 0

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Number
Author, of Patient characteristics
year Study type patients
Yilmaz Retrospect 207
2011 ive care setting in Turkey

Recruitment/setting/Country: Tietiary health

Inclusion: patients underwent liver biopsy

Exclusion: other forms of viral hepatitis and
HIV. Other conditions known to cause liver

dysfunction

Baseline characteristics

M/F 70/137
Age (years), mean +SD 43.4 £12.2
Median (IQR)*

AST (U/L) 37 (25)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

s9olpuaddy

Index test 1

- how is it
measured?
-index test time
-threshold?

APRI

(serum markers
data from routine
test)

Unclear about time
interval between
serum collection
(calculation) and
LB.

1or Additional results: --
e
i
L ¢
- cautiously in CHB patients, where host or disease-related factors may modify its accuracy.
=
] ¢ Notes: quality — steatosis; severe fat infiltration was diagnosed in 3% CHB; no info on co-infection, HBeAg status; time interval
F T
q
<
q
<

Reference
standard

- how is it
measured?

- ref standard
time
-threshold?
Liver biopsy

Specimens
were
reviewed by
one
pathologist
who was
blinded to
patients
details and
clinical data

Page 84 of 803

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR
score

Fibrosis vs.
no fibrosis
(F1-4 vs. FO)

Outcomes

AUC and its
95% ClI

Sensitivity

Specificity

Author’s conclusion: This study confirms that TE can be considered a valid support to detect fibrosis in chronic liver disease related to HCV but it should be interpreted

Source
of
funding

Not
stated
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Platelet (no/mm3) 224714162542
GGT (U/L) 42 (42)

Mean BMI (kg/m2) = 26.9+3.8
SD

Fibrosis score

Median (IQR)* 1(2)
Mean £SEM 1.14+0.09
APRI
Median (IQR)* 0.46 (0.38)
*difference between 75th percentile and 25th
percentile
Results
F1-4 vs. FO
Optimal cut off >0.36
Sensitivity (%) 55
Specificity (%) 75.4
AUC (95% Cl); SE (p value) 0.541 (0.457-0.622);0.047 (p=0.622)

Additional results:

Author’s conclusion: The APRI shows an acceptable accuracy for the assessment of liver fibrosis in patients with CHC and NAFLD, but not in those with CHB.

Notes: paper also reported results on other populations — HCV and NAFLD.

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Number
of
patients
/ no.
exclude
from
analysis
(if
applicabl
Study type e)
264
consecut
ive
patients
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Author,
year

Shin Retrospect
2008 ive

173 in
the
estimati
on set

91 in the
validatio
n set

73
excluded

Biopsy

specime
ns had <
6 portal

s9olpuaddy

Patient characteristics

Recruitment/setting/Country: Korea

Inclusion: CHB patients with percutaneous

liver biopsy

Exclusion: additional causes of chronic liver
diseases such as HCV or coinfection with HDV,
clinically overt cirrhosis on the biasis of

ultrasonography and or

esophasgogastroduodenoscopy, antiviral
treatments before liver biopsy, alcohol intake
>20g/day in men and >10g/day in women, HIV

infection.

Baseline characteristics

median (range)
AST (1U/L)

Male, n (%) 230 (87.1)
Age (years), mean +SD 27.6 £9.1
ALT (1U/L)

meanz* SD 237.1 £298.7

144.5 (9-3186)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

- how is it
measured?
-index test time
-threshold?

APRI

Time interval
between test and
ref standard — not
given

Reference
standard

-how is it
measured?

- ref standard
time
-threshold?

Liver biopsy

Reviewed by
a single
blinded
pathologist

Page 86 of 803

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR

and Ishak
score

Significant
fibrosis: F2-
4 vs. FO-1

Outcomes Source
of
funding
Not
stated

AUC and its
95% Cl *

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio

*AUC of 0.85-
0.95 regarded
as a useful
indirect
marker of sig.
fibrosis in this
study

aulapInD g siyieday :(o1uouyd) g siyredsy

O-3 sa2ipuaddy :|eul



L8

TIn1IM

B ettt st Tl H

natnnade 1A avaa Al

s92Ipuaddy

Results

fields

meanzt SD 138.3+150.9
median (range) 95.5 (15-1586)
Platelet x 109/I

meanzt SD 192.9454.5
median (range) 188(76-387)
Length of biopsy core 16.9£3.4
(mean £SD), mm

METAVIR stage (%)

0 15 (5.7)

1 108 (40.9)

2 63 (23.9)

3 69 (26.1)

4 9 (3.4)

No significant differences of the baseline data
between the estimation and validation group.

Diagnostic value of APRI in predicting significant fibrosis (F>2 vs. FO-1)

All patients Estimation set Validation set
AUC (95% Cl) 0.86 (0.82-0.91) 0.87 (0.82-0.92) 0.85 (0.77-0.93)
P value* <0.0001 <0.0001 <0.0001

*P<0.05 vs. AUC 0.5

Diagnostic value of APRI in predicting significant fibrosis (F>2 vs. FO-1) - overall sample (estimation + validation sets)

Cut off value

0.5 (n=218)

1 (n=164)

1.4 (n=132)

1.5 (n=126)

2 (n=97)

Sensitivity (%)

97

87

79

75

59

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Specificity (%) 34 66 83 83 89
PPV (%) 63 74 84 83 86
NPV (%) 91 81 77 74 65

Additional results: 33% patients (86/264) had APRI between 0.5-1.4 (indeterminate category). None of the patients who had APRI <0.5 was classified as having cirrhosis
(APRI ranged 1.94-14.7 in F4), and none showed APRI 21.4 in patients with FO (APRI ranged from 0.19-1.07 in FO).

Author’s conclusion: Of simple markers already developed in CHC, APRI may be the most accurate and simple marker for predicting significant fibrosis in CHB.

Notes: Other index tests: API, AAR, 1/platelet count

Author,  Study
year type
Chan Cross-
2009 sectional

Number of

patients/
no.
excluded
from
analysis (if
applicable
)

186

Final
N=161

Patient characteristics

Recruitment/setting/Country: Hospital in

Hong Kong, China

Inclusion: CHB patients who underwent liver

biopsy between July 2006 and March 2008. No
treatment was given during the 4 week period
between liver biopsy exam and the LSM.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

- how is it
measured?
-index test time
-threshold?

Liver stiffness
measurement
(LSM) using
transient
elastography
(Fibroscan)

Reference
standard

- how is it
measured?

- ref standard
time
-threshold?
Liver biopsy

Liver histology
was assessed
by two
pathologists
specialised in
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Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR
score

No fibrosis:
FO

Outcomes

AUC and its
95% ClI

Sensitivity

Specificity

Source
of
funding

Not
stated
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Exclusion: patients who regularly consumed

>20g/day alcohol weekly or had

decompensated liver disease, complications of
liver cirrhosis, previous liver surgery or liver

transplantation.

Baseline characteristics (N=161)

(copies/mL)

Male, n (%) 122 (76)

Age (years), mean £SD 45111

Biochemical

parameters, meanSD

ALT (1U/L)

Alkaline phosphatase 93+78

(/L) 8039

Albumin (g/L)

Total bilirubin (umol/L) 4345

1543

Mean BMI (kg/m2) + 24 +4.0

SD

HBeAg (%)

+ 69 (43)

- 92 (57)
Logl0 [HBV DNA] 6.51£1.7

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Performed within 4
weeks from the
liver biopsy exam.

3 trained operators
who had
performed at least
50 measurements
prior to the study
were responsible
for carrying out the
LSM.

Ten successful
measurements
were performed on
each patient.
Success rate was
calculated. Median
value was taken.
LSM considered
reliable if 10
successful
asquisitions were
obtained and
success rate was
>60%.

liver diseases
blinded to
clinical data

Bridging
fibrosis: >F3

Cirrhosis: F4
Sample
considered
adequate if it
was longer
than 15mm
and contained
> 6 portal
tracts.

Page 89 of 803

PPV, NPV

Likelihood
ratio

Optimal cut
off for LSM
were chosen
either to
obtain at least
90%
sensitivity, at
least 90%
specificity, a
max. sum of
sen and spec
and a max.
diagnostic
accuracy (sum
of true + and
true — over
the total no.
of patients)
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Results

AUC (95%Cl)

No fibrosis Bridging fibrosis Cirrhosis

FO vs.F1-4 FO-2 vs. F3-4 FO-3 vs. F4
AUC (95%Cl) 0.80 (0.68-0.92) 0.87 (0.82-0.93) 0.93 (0.89-0.97)
P value 0.002 <0.001 <0.001

Optimal cut off values for different degrees of liver fibrosis with respect to different ALT levels

No fibrosis (FO vs. F1-4) (95%Cl)

Cut off* Sen: 5kPa Sen + Spec: Spec: 9kPa Diagnostic
6.8kPa accuracy: 8.4

Sensitivity (%) 92(89-97) 72 (64-79) 46 (38-54) 98 (94-99)
Specificity (%) 40 (14-73) 80 (44-96) 100 (66-100) 20 (4-56)
PPV (%) 96 (91-98) 98 (93-100) 100 (93-100) 95 (90-98)
NPV (%) 25 (8-53) 16 (7-30) 11 (5-20) 40 (7-83)
LR+ 1.5 (1-2.6) 3.6 (1-12.5) Infinite 1.2 (0.9-1.7)
LR- 0.2 (0.09-0.46) 0.35 (0.26-0.47) 0.54 (0.47-0.63) 0.1 (0.02-0.67)
Diagnostic 89 (86-94) 73 (65-79) 49 (41-65) 93 (90-95)
accuracy (%)

Bridging fibrosis (FO-2 vs. F3-4) (95%Cl)

Cut off* Sen: 6kPa Sen + Spec: 8.4 kPa | Spec: 11.3kPa Diagnostic accuracy:
8.4

Sensitivity (%) 96 (88-99) 84 (74-91) 55 (43-66) 84 (74-91)

Specificity (%) 37 (27-48) 76 (65-85) 95 (88-98) 76 (65-85)

PPV (%) 58 (49-67) 77 (66-85) 91 (78-97) 77 (66-85)

Hepatitis B (chronic):

Appendices E-G Final (June 2013)
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accuracy (%)

NPV (%) 91 (75-98) 84 (74-91) 70 (60-78) 84 (74-91)

LR+ 1.5 (1.3-1.8) 3.5 (2.4-5.3) 11.5 (4.3-30.4) 3.5(2.4-5.3)

LR- 0.11(0.03-0.33) | 0.20 (0.12-0.35) 0.47 (0.37-0.61) 0.20 (0.12-0.35)
Diagnostic 65 (56-74) 80 (10-89) 76 (66-85) 80 (10-89)

Cirrhosis (F4 vs. FO-3) (95%Cl)

accuracy (%)

Cut off* Sen: 8.4kPa Sen + Spec: 9kPa Spec: 13.4kPa Diagnostic accuracy:
134

Sensitivity (%) 98 (85-100) 98 (85-100) 60 (43-75) 60 (43-75)

Specificity (%) 62 (53-71) 75 (66-82) 93 (87-97) 93 (87-97)

PPV (%) 46 (35-57) 57 (44-68) 75 (56-88) 75 (56-88)

NPV (%) 99 (92-100) 98 (93-100) 88 (80-93) 88 (80-93)

LR+ 2.6 (2-3.2) 1.0 (0.93-1.0) 9.1 (4.4-18.6) 9.1 (4.4-18.6)

LR- 0.04 (0.01-0.28) 0.01 (0-0.07) 0.43 (0.29-0.63) 0.43 (0.29-0.63)

Diagnostic 71 (62-77) 81 (70-86) 85 (74-95) 85 (74-95)

*Sensitivity, at least 90% sensitivity; sensitivity + specificity, a max. sum of sensitivity and specificity; specificity, at least 90% specificity; DA, a maximum diagnostic

accuracy.

Additional results: Diagnostic value of LSM by ALT levels (subgroup analysis) — not extracted

Author’s conclusion: Transient elastography is a reasonable noninvasive tool to substitute liver biopsy among the lowest and highest risk patients for the assessment of

liver fibrosis.
Notes:
Author, Study

Number

Patient characteristics

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

Other index
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Reference Target Outcomes Source
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1or year type of tests standard condition of
P e patients - how is it (s) funding
s measured? - how is it - how is it
E' ,c. -index test measured? measured?  Stage of
E : time -indextest  -ref fibrosis
) ¢ -threshold? time standard and/or
kg -threshold?  time cirrhosis
¢ -threshold?
Q Castera  Cross- 329 Recruitment/setting/Country: France Transient Fibrotest Liver biopsy METAVIR AUCandits Not
2011 sectional Consecu elastograph score 95% Cl stated
tive Inclusion: HBeAg negative CHB patients y (fibroscan) Performed
patients  (201/329 Inactive carriers, 61%) who by senior Significant  Sensitivity
underwent TE, Fibrotest, and APRI the Ten APRI operators. fibrosis:
same day (June 2003-June 2009) successful All biopsy F2-4 Specificity
measureme Th specimens
: : . ts € were
Inactive carrier (n=201), defined as n
. performed parameters analysed by . . PPV, NPV
persistently normal ALT and AST and HBV allowing Cirrhosis:
DNA <105 copies/mL (<200001U/mL) onat ~ ©" (leach calculation of thg S 4 -
least 2 determinations during the past 6 patient fibrotest and trained L'k?l'hOOd
T pathologist ratio
APRI were . Necro-
Success rate blinded to
determined inflammat
G ) the results
Exclusion: Patients with other viral infection in the same ory
calculated of non-
(11 HIV, 7 HCV, 5 HDV) and other causes of lab on blood S activity
liver disease (17), unsuccessful LSM (43) (nu.mber samples at . AO none
validated e e @ :
measureme ¢ Al mild
nts + total A2
Baseline characteristics (n=329) number of moderate
Male, (%) 62% measureme ;:Ut offs used A3 severe
nts). or )
Age (years), mean £SD | 39 £14 Vieer d.lag.n.osmg
Biochemical e TES s.|gn|f|.cant
parameters, G, fl.bI‘OSIS. and
ALT (IU/L) (n<50) 46+70 cirrhosis were
those from
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AST (IU/L) (n<50) 37141
Platelet x 109/I 22772
Mean BMI (kg/m2) 24.5 +4.0

SD

HBV DNA (IU/mL)

2.7£17.1x 106

Inactive carriers

Male, (%) 54%

Age (years), mean +SD 36 £12

Biochemical

parameters,

ALT (1U/L) (n<50) 75106

AST (IU/L) (n<50) 2748

Platelet x 109/I 237+67

Mean BMI (kg/m2) + 23.7+3.8

SD

HBV DNA (IU/mL) 1.5+2.7 103
HBeAg (-) patients

Male, (%) 76%

Age (years), mean +SD | 44 +16

Biochemical

parameters,

ALT (1U/L) (n<50) 75106

AST (IU/L) (n<50) 55461

Platelet x 109/I 213+79

Mean BMI (kg/m2) = 24.4+4.1

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Unsuccessfu
| results,
defined as
either
failure (no
valid
measureme
nt) or
unreliable
results (<10
valid
measureme
nts or <60%
success rate
or IQR >30%
median)

Cut-offs
used for
diagnosing
significant
fibrosis
(>7.2kPa)
and
cirrhosis
(>11.0kPa)
were those
proposed
by Marcellin
et al.

original

publications :

Fibrotest

Sig. fibrosis
>0.48

Cirrhosis
>0.74

APRI
Sig. fibrosis
>0.5

Or >1.5 and
<l or 22
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b L SD

i' g HBV DNA (IU/mL) 7.4+£27.9x 106

L

V& Results

|

- Diagnostic performance of TE, Fibrotest and APRI in the 60 patients with a liver biopsy

g Transient elastography Sig. fibrosis F>2 Cirrhosis (F4) Cirrhosis (F4)

Cut offs >7.1kPa >9.6kPa >11kPa
Sensitivity (%) 68 87 73
Specificity (%) 63 80 87
PPV (%) 83 59 65
NPV (%) 42 95 91
LR+ 1.84 4.35 5.31
LR- 0.51 0.16 0.31
AUC (95%Cl) 0.76 (0.63-0.90) 0.89(0.80-0.98) 0.89(0.80-0.98)
Correctly classified (%) 67 82 83
Fibrotest Sig. fibrosis F>2 Cirrhosis (F4)
Cut offs >0.48 >0.74
Sensitivity (%) 61 47
Specificity (%) 81 91
PPV (%) 90 67
NPV (%) 43 84
LR+ 3.21 5.20
LR- 0.48 0.58
AUC(95%Cl) 0.71 (0.58-0.85) 0.74 (0.58-0.90)
Correctly classified (%) 67 80

s92Ipuaddy
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APRI Sig. fibrosis F>2 Cirrhosis (F4)
Cut offs <0.5 21.5 <1.0 22.0
Sensitivity (%) 62 14 47 13
Specificity (%) 64 100 80 9
PPV (%) 38 100 44 50
NPV (%) 64 30 82 76
LR+ 1.72 Infinite 2.35 3.25
LR- 0.59 0.86 0.66 0.9
AUC(95%Cl) 0.66 (0.50-0.82) - 0.79 (0.67-0.91) -
Correctly classified (%) -- 27 -- 63
Additional results:
Author’s conclusion:
Notes:
Reference
Index test 1 Other standard Target
index tests e
-how is it -howisit  (s)
measured? -howisit  measured?
-index test measured? . ref Stage of
time -indextest standard e Outcomes
Author, Study Patient characteristics -threshold? time time and/or
year type -threshold? -threshold? cirrhosis

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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newly
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patients
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liver
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Recruitment/setting/Country: Hong Kong
China (training group — same pop as Chan
2009)

APRI Transient

elastograph

Cut off values VY
(Fibroscan)

of the best
Inclusion: Treatment naive performing
serum test Performed
Exclusion: ALT>1-5 times ULN, coinfection formula, within 1
with HCV, other liver diseases, defined asthe  week from
decompensated liver cirrhosis or formula with the LB
hepatocellular carcinoma. the highest éxam.
AUC curve,
based on
>90% sen to
Baseline characteristics exclude and
Training Validation >90%
N 156 82 specificity to
confirm
Male, n (%) 119 (76) 71 (87) R
Age (years), mean | 45 +11 42+12 fibrosis in the
+SD training and
ALT (|U/L) (%)* validation sets.
Normal 58 (37) 5 (6)
>1-5xULN 98 (63) 77 (94)
AST (IU/L) 54+39 75442
Albumin (g/L)* 4315 4343
Platelet x 109/I 210156 209145
Total bilirubin 15413 1618
(umol/L)
Gamma-globulin 3746 3744
(s/L)*
Mean BMI 24 £3 24 £4
(kg/m2) £ SD
No. portal tracts* | 10+5 1618

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Liver biopsy

Each liver
specimen
was
assessed
independe
ntly by two
histopathol
ogists,
blinded to
patients’
clinical
data.

Adequate if
>15mm

and
contains 6
portal
tracts

METAVIR
score

Advanced
fibrosis: F3-
4

Cirrhosis:
F4 vs. FO-3

AUC and its
95% ClI

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio

The
Control
of
Infectio
us
Diseases
grant
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Results

20+4

Length of LB (mm) | 19+4
METAVIR fibrosis

score

FO 10 (6)
F1 29 (19)
F2 43 (27)
F3 34 (22)
F4 40 (26)

5 (6)
29 (35)
27 (33)
5 (6)
16 (20)

*P<0.05, statistically significant

Diagnostic performance of different tests and liver stiffness measurement for the presence of advanced fibrosis in the training and validation cohorts (%)

APRI* Training cohort Validation cohort

Cut off Exclusion strategy Confirmatory strategy Exclusion strategy Confirmatory strategy
Sensitivity 96 60 100 81

Specificity 8 62 3 25

PPV 52 62 26 27

NPV 97 60 100 79

TE (Fibroscan)

AUC (95%Cl)

0.88 (0.85-0.91) (p<0.001)

0.80 (0.68-0.92 (p<0.001)

Cut off

Exclusion strategy
<6kPa for normal ALT
<7.5 for elevated ALT

Confirmatory strategy
>9kPa for normal ALT
>12kPa for elevated ALT

Exclusion strategy
<6kPa for normal ALT
<7.5 for elevated ALT

Confirmatory strategy
>9kPa for normal ALT
>12kPa for elevated ALT

Sensitivity

95

54

81

43

s92Ipuaddy
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Specificity 58 99 61 87
PPV 70 98 71 53
NPV 92 67 61 82
LR + 23 54 2.1 3.3
LR - 0.1 0.5 0.3 0.7
No. biopsy correctly avoided (%) 44/82 (54) 43/74 (58) 37/61 (61) 9/21 (43)
No. incorrect diagnosis (%) 4/82 (5) 1/74 (1) 4/61 (7) 8/21 (38)
*exclusion strategy=>90% sensitivity
**confirmatory strategy=>90% specificity
Additional results:
Author’s conclusion:
Notes:
Reference
Index test 1 standard I:;gd?:ion
(s)
-how is it - how is it
measured? measured? Stage of
Number -index test time -ref standard  fibrosis Outcomes Source
Author, of Patient characteristics -threshold? time and/or of
year Study type patients -threshold? cirrhosis funding
Wu Retrospect 78 Recruitment/setting/Country: Zhongshan APRI Liver biopsy METAVIR AUCandits  Grant for
2010A ive consecut  Hospital, Fudan University, China [AST(/ULN)/PLT scoring 95% ClI Master
ive (109/L)1x100 system (also Degree

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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patients

Inclusion: patients with CHB based on HBsAg

and fluctuated

ALT underwent liver biopsy

Exclusion: chronic liver disease due to other
causes or coinfection with HDV, clinically overt
cirrhosis, previous or concomitant anti-HBV
therapy, alcohol consumption exceeding 20g/d
in men and exceeding 10g/d in women.

Baseline characteristics

(5)

Male, n (%) 66 (84.6)
Age (years), mean 32.6+12.3
+SD

CHB family history, n 29 (37.2)

ALT (median, IQR),
u/L)

115 (55-241)

Log HBV DNA (mean
+SD)

6+1.9

AST (median, IQR),
u/L)

67.5 (38-121)

GGT, (median, IQR), 52.5(27-76)
u/L)

HBeAg positive, n (%) | 55 (70.5)
Liver specimen length

(mean £SD, mm) 18.2+3.4
METAVIR activity

score

A0 4(5.1)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Liver biopsy was
performed and
blood serum was
obtained at
admission.

No information on
blinding of results
or patients clinical
characteristics.
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No details on
LB
measurement
and blinding
status of
investigators.

Significant
fibrosis:
F>2

Severe
fibrosis:

F>3

adjusted for ~ Students
observed of Fudan
AUC Universit
developed y

by Poynard

2007,2008)

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio

Using cut
offs
according to
original
studies (no
reference
given)
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Results

Al 41 (52.5)
A2 32 (41.1)
A3 1(1.3)
METAVIR fibrosis

score

FO 13 (16.7)
F1 33 (42.3)
F2 13 (16.7)
F3 10 (12.8)
F4 9 (11.5)

Diagnostic value of APRI according to different cut offs for the diagnosis of significant and severe fibrosis

Significant fibrosis (>2) Severe fibrosis (23)

Cut off values <0.50 >1.50 Not reported Not reported
Sensitivity 0.84 0.47 Not reported Not reported
Specificity 0.35 0.80 Not reported Not reported
PPV 0.47 0.62 Not reported Not reported
NPV 0.76 0.69 Not reported Not reported
LR + 1.29 2.35 Not reported Not reported
LR - 0.46 0.66 Not reported Not reported
AUC (95%Cl) 0.71 (0.59-0.83) 0.80 (0.67-0.92)

Adjusted AUC 0.75 --

Percentage of classifiable subjects, correct prediction, diagnostic accuracy and biopsies that could be avoided, n (%)

APRI Cut offs Classifiable subjects (%) Correct prediction Diagnostic accuracy (%) Biopsy avoided (%)
(%)
<0.50 21 (27) 16 (76) 67 31 (40)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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>1.50

| 25(32) | 15 (62)

Additional results:

Author’s conclusion:

Notes: Also included other index tests or non-invasive liver fibrosis models such as Hepascore and Fibrometer. Selective reporting (severe fibrosis)?

Author, Study
year type
Myers Cross-
20108 sectional

Number of
patients/
no.
excluded
from
analysis (if
applicable)

68

9 patients
excluded
n=2,
inadequat
e biopsies
for
histologica
I
interpretat
ion; n=7,
LSM
failures
(due to
overweigh
t/obese)

Patient characteristics

Recruitment/setting/Country: 4 Canadian
hepatology centres (3 academic centres and 1
community based hepatology clinic)

Inclusion: North American patients with chronic
liver disease (HBV, HCV or non-alcoholic fatty
liver disease) who had undergone or were
scheduled to undergo percutaneous liver biopsy
within 6 months of LSM; treatment naive or had
discontinued antiviral therapy for at least 3
months before LSM and liver biopsy.

Exclusion: contraindications to LSM (e.g.
pregnancy, ascites, implantable cardiac
devices); active extrahepatic infections or
inflammatory disorders or malignancy,
significant alcohol consumption (20g/d or more

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

- how is it
measured?
-index test time
-threshold?

Transient
elastography using
Fibroscan

Operators who
performed LSMs
had previously
completed at least
50 TE examinations

At least 10 valid
measurements
were taken. Exams
that yielded no
successful
measurements
after at least 10

Page 101 of 803

Reference
standard

- how is it
measured?

- ref standard
time
-threshold?
Liver biopsy

Local
pathologists
at the centres
analysed the
LB specimens
without
knowledge of

the TE results.

Total length
of LB
specimens
was recorded
as a measure
of the quality

Target
condition (s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR
scoring
system

Significant
fibrosis:
F>2

Bridging
fibrosis:
F>3

Cirrhosis:
F4

Outcomes Source
of

funding

AUC and its Not
95% ClI stated.

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio

Optimal

LSM cut off
values were
determined
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for women, 30g/d or more for men); BMI
>40kg/m2; overt cirrhosis based on routine

clinical and radiographic features.

Baseline characteristics (overall cohort, N=251)

Success rate, %

IQR/median
stiffness

Female, n (%) 34 (85)
Age (years), 49 (42-55)
median (IQR)

ALT (U/L) 61 (39-92)
AST (U/L) 44 (32-68)
BMI (kg/m2)*, 26 (23-30)
median (IQR)

Race (%)

Caucasian 60 (150)
Asian 30 (76)
Other/unknown 10 (25)
METAVIR fibrosis

score

FO 14 (36)

F1 33 (82)

F2 33(82)

F3 9(23)

F4 11 (28)
Biopsy length, 2.4 (1.7-2.8)
cm**

Liver stiffness, kPa | 7.7 (5.3-11.6)

100 (91-100)
0.16 (0.10-0.24)

* data missing in 1 patient

Hepatitis B (chronic): Appendices E-G Final (June 2013)

attempts were
considered to be
failures of TE.
Success rate was
calculated. Median
liver stiffness value
was taken. An SR
of <60% and/or an
IQR/M of >30%
was considered to
be unreliable.

Median interval
between LB and
LSM was 18 days
(0-183 days).
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of the ref std
for staging
liver fibrosis.

(maximised
the sum of
sen and
spec).
results also
compared
with cut off
established
in previous
studies (only
for the
overall
group, not
only HepB).
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**data missing in 5 patients

87% biopsies were at least 1.5cm long.

Results
Significant fibrosis (2F2) (n=31) Bridging fibrosis (2F3) (n=8) Cirrhosis (F4) (n=3)

Cut off >7.7kPa 210.3kPa 211.1kPa
Sensitivity (%) (95%Cl) 61 (42-78) 75 (35-97) 100 (29-100)
Specificity (%) (95%Cl) 78 (62-90) 90 (79-96) 92 (83-97)
PPV (%) (95%Cl) 70 (50-86) 50 (21-79) 38 (9-76)
NPV (%) (95%Cl) 71 (54-84) 96 (88-100) 100 (94-100)
AUC (95%Cl) 0.75 (0.63-0.87) 0.92 (0.84-0.99) 0.97 (0.92-1.00)
Accuracy (%)(%) (95%Cl) 71 (58-81) 88 (78-95) 93 (84-98)

Additional results: analyses according to ALT levels (overall cohort only). Comparison between TE and APRI (overall cohort only).

Author’s conclusion: The major role of TE is the exclusion of bridging fibrosis and cirrhosis. However, TE cannot replace biopsy for the diagnosis of significant fibrosis.

Notes: Subgroup analysis (population also included HCV and NAFLD); study quoted that an AUC exceeding 0.80 are considered to be clinically useful in terms of a
diagnostic test (Jaeschke et al. 1994). Baseline table for overall cohort, not only hep B. Sample size underpowered. TE examinations were performed by relatively

novice operators. However, performance of TE was similar between the first and latter one-half of the study (data not shown).

Author, Number Patient characteristics

year Study type of

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

Reference
standard
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Target
condition

Outcomes

Source
of
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Recruitment/setting/Country: tertiary medical
centre, U.S.; using inpatient/outpatient hospital
databases for ICD, 9th version, and records
obtained from the clinical lab for all paediatric
patients with a positive result for Hep B or C

McGoog Retrospect 36
an 2010 ive

natnnade 1A avaa Al

Inclusion: children 0-20 years old with chronic
Hep B or C presenting at a tertiary medical
centre

Exclusion: incomplete data or if they were
recent liver transplant recipients

Baseline characteristics

Male, n (%) 18 (50%)
Average age 11.6 (1-20)
(range)
HBV (%) 11/36 (31)
HCV (%) 25/36 (69)
Median fibrosis 2(1,2)
score
Median APRI (IQR)

0.44 (0.24-0.97)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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- how is it
measured?
-index test time
-threshold?

APRI

Lab data within 4
months of liver
biopsy was used
for the calculations

Pre-specified cut
offs of 0.5 and 1.5.
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- how is it
measured?

- ref standard
time
-threshold?
Liver biopsy

6 patients had
a dictated
pathology
report that
did not assign
a METAVIR
score, In
those cases,
one
investigator
blinded to the
patients’
historical
data, used the
elements of
the report to
assign a
METAVIR
score range.

Analysis was
limited to the
first reported
biopsy results
of the patient.

(s)

Stage of
fibrosis
and/or
cirrhosis

METAFIR
scoring
system

Fibrosis:
F2 or 3

Cirrhosis:
F4

funding

AUC and its Not
95% Cl stated

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio
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Vast majority of the patients were treatment
naive at the time of biopsy.

TIn1IM

On average, children with vertical transmission
were younger than those with transfusion
transmission (8 vs. 14.9y) and had lower fibrosis
scores (1.1 vs. 1.6).

Median fibrosis score and median APRI in HBV
and HCV were not significant.

B ettt st Tl H

natnnade 1A avaa Al

Results

AUC for APRI in Hep B patients

O-3 sa2ipuaddy :|eul
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Fibrosis (F2-3) Cirrhosis (F4)

AUC (95%Cl) 0.64 (0.28-1.00) Not applicable

Diagnostic value of APRI for prediction of fibrosis and cirrhosis in mixed hep B and C patients

Fibrosis Cirrhosis

Cut off >0.5 >1.5 >0.5 >1.5
Sensitivity 47 18 33 0
Specificity 90 100 73 91
PPV 80 100 10 0
NPV 65 58 92 91
LR+ 4.5 N/A 1.2 0
LR- 0.6 0.8 0.9 1.1

Additional results:

Author’s conclusion: APRI performed better in HCV patients compared to HBV patients.

Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 105 of 803
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Notes: small sample size, retrospective design, analysis of patients from a single centre, indirect population. Given the duration of 16years of patient records, the study
is also limited by intra-interobserver variability of pathologists examining biopsy samples. No consideration of inflammatory activity. Uncertain whether HCV and HBV
patient characteristics were different (Details of baseline characteristics inadequate). Results need to be interpreted with caution.

Author,
year

Zhang
2008

Study type

Retrospect
ive

Number
of
patients

137
consecut
ive
patients

Patient characteristics

Recruitment/setting/Country: public health

clinical centre, China

Inclusion: CHB patients who underwent
percutaneous liver biopsy. All patients were
positive for HBV DNA and had no chronic liver

disease.

Exclusion: antiviral treatment before liver
biopsy, alcohol intake >40g/d.

Baseline characteristics

ALT=2ULN ALT <2ULN
N 78 59
Male(%) 70.5 69.5
Age (years), 35.2 (7) 38.7 (7.4)
mean (SD)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

- how is it
measured?
-index test time
-threshold?

APRI

Serum samples in
all patients within
2 weeks after liver
biopsy were
routinely
determined.

Prespecified cut
offs: 21.5 and <1.5

Page 106 of 803

Reference
standard

-how is it
measured?

- ref standard
time
-threshold?
Liver biopsy

Obtained by
either blind or
ultrasound
guided
techniques.
Length of
biopsy
samples was
longer than
1.5cm.

All biopsies
were read by
a pathologist
who had no
clinical info on
the patients.

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR
scoring
system

Moderate to
severe
fibrosis/
cirrhosis:
F2-4

No to mild
fibrosis/
cirrhosis:
FO-1

Outcomes

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio

Source
of
funding

Not
stated
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METAVIR
fibrosis score

FO +1 33 (42.3) 24 (40.7)
F2 26 (33.3) 20 (33.9)
F3 13 (16.7) 9(15.2)

F4 6(7.7) 6 (10.1)
Sig. fibrosis 45 (57.3) 35 (59.3)
(>F4)

APRI (SD)

FO +1 0.55(0.82) | 0.48(0.33)
F2 1.44 (1.79) 1.21(1.57)
F3 1.98 (2.34) 1.69 (1.62)
F4 2.11(1.81) 1.97 (1.73)
Sig. fibrosis 1.84 (1.38) 1.62 (1.45)
(>F4)

Biopsy
specimens
with >4 portal
fields were
considered
representativ
e and scored
by a
pathologist
unaware of
the lab
results.

Results
Moderate to severe fibrosis/cirrhosis (>F2) No to mild fibrosis (<F2)

Cut off 21.5 <1.5
Sensitivity 44.7 35.3
Specificity 84.3 81.6
PPV 41.3 41.3
NPV 84.7 82.2
LR+ 2.8 1.9

LR- 0.66 0.79

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Additional results: APRI with different hyaluronic acid cut off points

Author’s conclusion:

Author,
year

Liu 2011

Study type

Retrospect
ive

Number
of
patients

623

Patient characteristics

Recruitment/setting/Country: university
hospital, China

Inclusion: CHB patients with a liver biopsy and
with records in the histology lab database.

Exclusion: other causes of liver disease such as
HCV, HFV etc; hepatocellular carcinoma, prior
liver transplantation; insufficient liver tissue for
staging of liver fibrosis; insufficient data on
complete blood count or serum markers;
patients without routine and serum markers
prior to drug treatment; patients accepted
antiviral therapy for >3 months.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

-how is it
measured?
-index test time
-threshold?

APRI

Serum markers
were measured
and recorded
within a week of
liver biopsy. If
more than one set
of lab results were
available, the set
of results closes to
the time of biopsy
were used.
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Reference
standard

- how is it
measured?

- ref standard
time
-threshold?

Liver biopsy

Samples at
least 10mm
long and 1mm
wide.

A single
pathologist
who had no
clinical info of
patients
evaluated all
biopsy results.

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR
scoring
system

Significant
fibrosis: F2-
F4

Outcomes

AUC and its

95% CI

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio

Source
of
funding

Grant
from
Liaoning
Provincia
| Natural
Science
Foundati
on
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Baseline characteristics (at the time of biopsy)

FO-1 F2-4
N 408 215
Male/Fema | 267/141 79/136
le, n
Age 45 £11 42+12
(years),
mean £SD
ALT (U/L) 95.3+110.3 161.5+£189.8
AST (U/L) 53.85+61.35 108.3+119.1
Platelet x 181.34+£50.93 150.8+£49.35
109/1
APRI 0.321£0.41 0.76%0.78
HBeAg +/- 249/135 (65%) | 91/112 (45%)
LoglO HBV | 4.97+1.41 5.84£1.95
DNA
(copies/mL
)
Length of 19413 20+11
LB (mm)
METAVIR
fibrosis
score 226 (36.3)
FO 182 (29.2)
F1 102 (16.4)
F2 78 (12.5)
F3 35 (5.6)
F4

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Results

Diagnostic value of APRI for prediction on significant fibrosis

Significant fibrosis (>F2)
Cut off 0.3
Sensitivity (%) 69.3
Specificity (%) 71.7
PPV (%) 56.4
NPV (%) 81.6
AUC (95%Cl) 0.764 (0.726-0.803)

Additional results: Subgroupl — patients with known duration of HBsAg positive (<35 vs. >35y)

Author’s conclusion:

Notes: 252 with known HBsAg positivity duration

Author,

year Study type
Seto Retrospect
2011 ive (from a

trial)

Number
of
patients

129

Patient characteristics

Recruitment/setting/Country: Hong Kong

Inclusion: treatment naive CHB patients (58.4%

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1
-how is it
measured?

-index test time
-threshold?

APRI

Lab parameters
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Reference
standard

- how is it
measured?

- ref standard
time
-threshold?
Liver biopsy

An 18G

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

Knodell HAI  AUC and its
and Ishak 95% ClI
fibrosis

Outcomes

Source
of
funding

None
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HBeAg positive) who had undergone liver biopsy
were randomly divided into training group
(n=108) and validation group (n=129). HBV DNA
>20001U/mL, serum ALT <10xULN prior to
recruitment.

TIn1IM

B ettt st Tl H

Exclusion: decompensated cirrhosis or
concomitant liver disease, HCV, HDV, primary
biliary cirrhosis, autoimmune hepatitis, Wilson’s
disease, alcohol intake >20g/d for women and
>30g/d for men.

natnnade 1A avaa Al

Baseline characteristics

Validation
N 129
Male, n (%) 87 (67.4)
Age (years), 40 (18-61)
median (range)
ALT (U/L) (%)
Normal 15 (11.6)
>1-2xULN 55 (42.6)
>2xULN 59 (45.7)
AST (U/L)* 55 (18-304)
Albumin (g/L)* 45 (36-53)
Platelet x 109/1* 198 (93-334)
bilirubin 12 (3-31)
*(umol/L)
HBeAg positive 56 (43.4)
HBV DNA log 6.76 (2.7-14)
IU/mL)*

Hepatitis B (chronic): Appendices E-G Final (June 2013)

s92Ipuaddy

were recorded at

the time of liver
biopsy
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sheathed
cutting needle
was used in
33 patients, a
min. length of
17G core
aspiration
needle was
used for the
remaining
patients.

Minimum
length of
biopsy
sample: 2cm

A single
histopathologi
st blinded to
patients’ lab
data.

score

Significant
fibrosis (at
least
bridging
fibrosis):
Ishak >3

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio

Optimal cut
off
determined
using value
with the
highest
sensitivity
and
specificity.
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Fibrosis score (%)
FO
F1 12 (9.3)
F2 39 (30.2)
F3 31(24)
F4 25 (19.4)
F5 12 (9.3)
F6 8(6.2)
Patients with 2(1.6)
fibrosis score >3

47 (36.4)

*median (range)

Results

Diagnostic value of APRI for prediction of significant fibrosis (validation cohort, n=129)

Significant fibrosis (Ishak >3)
AUC (95%Cl) 0.708 (0.625-0.800)
Optimal cut off 0.5 1.5
Sensitivity 89.6 29.9
Specificity 40.6 88.1
PPV 42.1 54.8
NPV 89 72.3
LR+ 1.509 2.516
LR- 0.256 0.86

Additional results: AUC of the validation cohort using APRI for significant fibrosis in patients with ALT<2xULN = 0.727 (95%CI 0.636-0.818).

Author’s conclusion:

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Notes: different techniques were used in some patients when undergoing LB. main study objective was to derive and validate a new model (not investigating APRI).
67.6% of patients had limited fibrosis, the study would be biasd towards having a high negative predictive value. Due to the small number of patients with histologic
cirrhosis, diagnostic accuracy was not investigated in this group of patients.

Author,
year

Kim
2010A

Study type

Cross-
sectional

Number
of
patients

521
consecut
ive
patients

Patient characteristics

Recruitment/setting/Country: Severance
Hospital in Yonsei University, Korea between
Dec 2006 and Jan 2009

Inclusion: CHB patients who underwent liver
biopsy.

Exclusion: other causes of chronic liver disease,
e.g. liver cancer, coinfection with HCV, HDV or
HIV (n=14); comorbidities associated with CHB
(non-alcoholic steatohepatitis, primary
sclerosing cholangitis, or primary biliary
cirrhosis (n=7); alcohol intake >40g/day for
more than 5 years (n=7); antiviral therapy
before liver biopsy; previous liver resection
surgery or liver transplantation (n=13); cardiac
failure (n=1); liver biopsy unsuitable for fibrosis
staging (n=1)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

-how is it
measured?
-index test time
-threshold?

APRI

All patients
systematically
underwent
complete
biochemical
workups,
ultrasonagraphy
and liver biopsy
within 1 day.

All lab data were
obtained on the
same day as the
ultrasonagraphic
exam.
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Reference
standard

-how is it
measured?

- ref standard
time
-threshold?

Liver biopsy

Fibrosis stage
was assessed
according to
the METAVIR
scoring
system by a
single
pathologist
who was
unaware of
the patients’
histories.

Specimens
that were

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR

Outcomes

AUC and its
95% ClI

FO=no
fibrosis

Fl=portal
fibrosis
without
septa

F2=few
septa

F3=Numero
us septa
without
cirrhosis

Source
of
funding

Liver
cirrhosis
clinical
research
centre,
in part
by a
grant
from the
Brain
Korea 21
Project
for
medical
science
and a
grant
from
Ministry
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Lor shorted than of
o 15mm and Fa=cirrhosis Health,
E_' é Baseline characteristics Eﬁgsidered 37 ;l\r/:jlfare
g é Male:female, n 317:204 pathologists Family
E c Age (years), mean 41.1+14.7 to be Affairs
P 1SD unsuitable for
5 Mmean+SD fibrosis
; ALT (1U/L) 69+23 jvs;e:sme”t
¢ AST (IU/L) 50427 excluded.
Albumin (g/dL) 4.18+0.56
Platelet x 109/I 180+66
Total bilirubin 0.840.5
(mg/dL)
Mean BMI (kg/m2) 23.3%3.24
+SD
Median no. portal 12 (11-14)
tracts (range)
Length of LB (mm), | 21.5+5.2
meanzSD
METAVIR fibrosis
score (%)
FO 5(0.96)
F1 86 (16.51)
F2 164 (31.48)
F3 63 (12.09)
F4 203 (38.96)
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Results

AUC of APRI for predicting cirrhosis
Cirrhosis (F4)
Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Author,
year

Kim Cross-
sectional

20108

s9olpuaddy

Study type

Number
of
patients

330
consecut
ive
patients

Patient characteristics

Recruitment/setting/Country: Severance
hospital, Yonsei University, Korea; enrolled
between July 2008 and Aug 2009

Inclusion: CHB patients who had undergone
both liver biopsy and LSM (liver stiffness
measurement) on the same day.

Exclusion: other causes for chronic liver disease,
including liver cancer, coninfection with
HCV,HDV, HIV (n=9); comorbidities associated
with CHB (non-alcoholic steatohepatitis,
primary sclerosing cholangitis or primary biliary
cirrhosis (n=10); alcohol intake >40g/day for >5y
(n=5); antiviral therapy before LB (n=18);
previous liver resection surgery or liver
transplantation (n=9); unreliable LSM (n=5);
cardiac failure (n=2); liver biopsy unsuitable for
fibrosis staging (n=3).

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

- how is it
measured?
-index test time
-threshold?

Transient
elastography using
FibroScan

Performed by one
trained technician.
<8 successful
acquisitions or a
success rate of
<60% were
considered
reliable.

All the patients
systematically
underwent
complete
biochemical
assessment, LSMs
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Additional results: P2/MS and other non-invasive tests that are not included in the review protocol (not extracted).

Reference
standard

-how is it
measured?

- ref standard
time
-threshold?

Liver biopsy

All liver tissue
samples were
evaluated by
a single
hepatopathol
ogist with 15y
experience,
who was
blinded to
patients’
clinical
histories and
LSM values.

Specimens
shorted than

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR

Outcomes

AUC and its
95% ClI
FO=no

fibrosis

Fl=portal

fibrosis

F2=portal

fibrosis with

few septa

F3=numero

us septa

without

cirrhosis

F4=cirrhosis

Source
of
funding

Liver
cirrhosis
clinical
research
centre,
in part
by a
grant
from the
Brain
Korea 21
Project
for
medical
science
and a
grant
from
Ministry
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Baseline characteristics

Male:female, n 179:151
Age (years), mean +SD | 43.7 13.2
LSM, kPa 14.8+12.6
ALT (IU/L) 77+28.49
AST (IU/L) 55.18+17.26
Albumin (g/L)* 42.3+5.9
Platelet x 109/I 174.6+66
Total bilirubin (umol/L) | 17.34+5.44
Mean BMI (kg/m2) + 23.4 £3.19
SD

Necro-inflammatory

grades (%)

Al 208 (63)
A2 93 (28.2)
A3 29 (8.8)
METAVIR fibrosis score
(%)
FO 1(0.3)
F1 36 (10.9)
F2 90 (27.3)
F3 24 (7.3)
F4 179 (54.2)

Results

AUC of transient elastography for predicting cirrhosis

Hepatitis B (chronic): Appendices E-G Final (June 2013)

and liver biopsy

within 2 days.
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15mm and
considered by
the
pathologists
to be
unsuitable for
fibrosis
staging were
excluded.

of
Health,
Welfare
and
Family
Affairs
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Cirrhosis (F4)

AUC (95%Cl)

0.92 (0.89-0.95)

Additional results: LSM-spleen diameter to platelet ratio index (not included in the review protocol — not extracted).

Author,

year Study type
Kim Cross-
2009 sectional

Number
of
patients

130
consecut
ive

Patient characteristics

Recruitment/setting/Country: Severance
Hospital in Yonsei University, Korea; between
Jan 2006 and June 2007

Inclusion: treatment naive CHB patients who
underwent liver biopsy and LSM (liver stiffness
measurement).

Exclusion: evidence of decompensated liver
cirrhosis, such as history of variceal bleeding,
severe ascites, hepatic encephalopathy, or Child
pugh class B/C at the time of LB and LSM. Other
causes of chronic liver disease, including liver
cancer, coinfection with HCV, HIV. Antiviral
treatment before LB, alcohol intake >40g/day
for >5 years, any other cause of splenomegaly.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

- how is it
measured?
-index test time
-threshold?

Transient
elastography using
FibroScan

Was measured on
the same day as
liver biopsy.

10 validated
measurements
were performed on
each patient.
Success rate was
calculated. Median
value was taken.
Only procedures
with 10 validated
measurements and
a success rate of
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Reference
standard

-how is it
measured?

- ref standard
time
-threshold?

Liver biopsy

All liver tissue
samples were
evaluated by
an
experienced
hepatopathol
ogist who was
blinded to
patients’
clinical
history.

Liver
specimens
were of any
adequate size

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR

FO=no
fibrosis
Fl=portal
fibrosis
without
septa
F2=portal
fibrosis with
few septa
F3=numero
us septa
without
cirrhosis

F4=cirrhosis

Outcomes

AUC and its

95% Cl

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio

Source
of
funding

Not
stated.
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Baseline characteristics

Male/female, n
(%)

103 (79.2)/27 (20.8)

copies/mL) (%)

Age (years), mean | 42.5+13.2
+SD

ALT (IU/L) 45.1+23.4
AST (IU/L) 37+15.4
Albumin (mg/dL) 4.3+0.5
Platelet x 109/I 169462
Total bilirubin 0.84+0.32
(mg/dL)

HBV DNA (=105 65 (46.2)

Liver stiffness
score, IQR (ka)

13.1 £10.7/1.9£2.0

Mean BMI 25.3+1.3
(kg/m2) £ SD

HBeAg positivity 76 (58.5)
(%)

Stage of activity

A0 54(41.5)
Al 40 (30.8)
A2 24 (18.5)
A3 12 (9.2)
METAVIR fibrosis

score

Fo 0(0)

F1 10 (7.7)
F2 37 (28.5)
F3 16 (12.3)
F4 67 (51.5)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

260% were
considered
reliable.

Also combination
of TE and APRI

Optimal cut off
values were
chosen to
maximise the sum
of sensitivity and
specificity

Page 118 of 803

and quality,
and 26 portal
tracts were
assessed.
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Results
AUC (95%Cl) Cirrhosis (F4)
LSM 0.84 (0.77-0.91)
LSM + APRI 0.85 (0.78-0.91)

Diagnostic value of LSM in predicting cirrhosis

Cirrhosis (F4)
Cut off 10.1kPa
Classified cases, n (%) 51/67 (80.9)
Sensitivity (%) 76.1
Specificity (%) 81
Positive predictive value (%) 76.1
Negative predictive value (%) 80.9

Additional results: APRI results, replaced by Kim 2010A.

Number
Author, of
year Study type patients

Patient characteristics

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1 Reference
standard

-how is it

measured? - how is it

-index test time measured?

-threshold? - ref standard
time

Page 119 of 803

Target
condition

(s)

Stage of Outcomes

fibrosis
and/or

Source
of
funding
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analysis
(14
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and 5
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Recruitment/setting/Country: France (single
centre)

Inclusion: treatment naive CHB patients with
compensated HBV infection, consecutively
admitted between 2006 and 2008.

Exclusion: excessive alcohol intake, co-infection

with HIV and/or HDV, other causes of liver
disease, decompensated liver disease or
hepatocellular carcinoma, and previous liver
surgery or liver transplantation.

Baseline characteristics

Male (%) 80

Age (years), mean | 41 (11)

+SD

Origin (%)

Caucasian 21

Asiatic 26

other 53

ALT x ULN (IU/L), | 2.1(0.9-2.0)

median (IQR)

Albumin (g/dL)

Platelet x 109/I 4.4 (0.5)
206 (62)

HBV DNA (log 4.9 (1.90)

Ul/ml, mean (SD)

Mean BMI 24.2 (3.4)

(kg/m2) £ SD

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Transient
elastography using
FibroScan

Was measured
prior to liver biopsy
on the same day of
the procedure and
by a single
experienced
operator.
Measurements
were performed by
using the standard
technique.

Patients with at
least 10 valid
measurements
(with IQR <30% of
the median
stiffness, and with
at least 60%
success rate) were
included in the
analysis.

Pre-specified cut
off values:

7.2kPa for F>2
8.1kPa for >F3
11kPa for F4

Page 120 of 803

cirrhosis

METAVIR

-threshold?

Liver biopsy AUC and its

95% ClI
F2-4=
significant
fibrosis
F3-4=
advanced
fibrosis

Performed
under
ultrasound
guidance
using the
Menghini
technique
with
disposable 16-
gauge
diameter
needles.

Sensitivity

Specificity

PPV, NPV
F4= cirrhosis

Likelihood
ratio

A single
experienced
pathologist
who was
unaware of
the clinical
data
evaluated all
samples.

The length of
each liver
fragment and
the number of
portal tracts
were
recorded and
only patients
with liver

Not
stated.
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Results

Mean biopsy length 19.7 (SD 6.4) mm, with a median of 20mm (IQR=17-22mm).

Obesity (%) 7
HBeAg positivity 24

(%)

Stage of activity

AO 53 (26)
Al 103 (51)
A2 42 (21)
A3 4(2)
METAVIR fibrosis

score

FO 28 (14)
F1 89 (44)
F2 51 (25)
F3 18 (9)
F4 16 (8)
Median of TE

(kPa)

FO 5.1

F1 5.3

F2 7.8

F3 10.8
F4 14.5

The median number of portal tracts = 12 (IQR=10-20)

Cut off values

adjusted according

to ALT levels

Normal ALT:

6.0kPa for F>2
9.0kPa for >F3
12.0kPa for F4

ALT 1-5xULN:
7.5kPa for F>2

12.0kPa for >2F3

13.4kPa for F4

biopsy length
215mm
and/or at
least 6 portal
tracts were
included.

F>2 F>3

F4

AUC (SE)

0.867 (0.026) 0.902 (0.029)

0.935 (0.024)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Diagnostic value of LSM in predicting significant fibrosis, advanced fibrosis and cirrhosis

F>2 F>3 F4
Cut off 7.2 kPa 8.1kPa 11kPa
Sensitivity (%) 74 88 75
Specificity (%) 88 81 90
Postive predictive value (%) 82 48 39
Negative predictive value (%) 82 97 98
Positive likelihood ratio 6.2 4.63 7.34
Negative likelihood ratio 0.30 0.15 0.28
Overall accuracy (%) 82 82 89

Comparison of diagnostic accuracy of TE in predicting significant fibrosis according to ALT levels (different thresholds applied) (N=186)

Normal ALT <1xULN 1-5xULN Normal ALT <1xULN 1-5xULN

Cut off Marcellin 7.2 kPa 7.2 kPa Chan 6.0kPa 7.5kPa
Sensitivity (%) 61 74 78 70
Specificity (%) 92 86 69 88
Positive predictive value (%) 73 83 48 84
Negative predictive value (%) 87 78 89 76
Posi#e likelihood ratio 7.49 5.34 2.54 5.78
Negative likelihood ratio 0.42 0.31 0.32 0.34
Overall accuracy (%) 84 80 72 79

Comparison of diagnostic accuracy o

f TE in predicting advanced fibrosis according

to ALT levels (different thresholds applied) (N=186)

Normal ALT <1xULN 1-5xULN Normal ALT <1xULN 1-5xULN
Cut off Marcellin 8.1kPa 8.1kPa Chan 9.0kPa 12kPa
Sensitivity (%) 86 90 71 53
Specificity (%) 93 76 95 96

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Positive predictive value (%) 60 44 63 71
Negative predictive value (%) 98 97 97 91
Positive likelihood ratio 12.86 3.74 14.29 12.11
Negative likelihood ratio 0.15 0.14 0.30 0.5
Overall accuracy (%) 93 78 93 88

Comparison of diagnostic accuracy of TE in predicting cirrhosis

according to ALT levels (different thresholds applied) (N=186)

Normal ALT <1xULN 1-5xULN
Cut off Marcellin 11kPa 11kPa Chan 12kPa 13.4kPa
Sensitivity (%) 67 73 67 55
Specificity (%) 97 88 98 96
Positive predictive value (%) 50 40 67 60
Negative predictive value (%) 98 97 98 95
Positive likelihood ratio 21.33 6.06 42.67 13.64
Negative likelihood ratio 0.34 0.31 0.34 0.47
Overall accuracy (%) 96 87 97 92

Additional results:

Author’s conclusion: TE measurement accurately predicts the absence or presence of significant fibrosis, advanced fibrosis or cirrhosis. The use of TE cut off values
adjusted to ALT level did not improve performances for estimating liver fibrosis in HBV patients and needs to be validated.

Number
Author, of Patient characteristics
year Study type patients

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1 Reference Target

standard condition Outcomes Source
- how is it (s) of
measured? - how is it funding

Page 123 of 803
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Verveer  Retrospect
2012 ive

125

Recruitment/setting/Country: outpatient clinic,
the Netherlands

Inclusion: CHB patients who had liver biopsy
and transient elastography (TE) during the same
session (from Jan 2005 to May 2008), in which
the TE preceded the liver biopsy (16 patients a
second biopsy and a second TE assessment
were obtained at least 1 year later).

Exclusion: coexistence of a second liver disease,
co-infection with HIV, HCC and conditions
known to cause a low success rate of TE such as
ascites, obesity or narrow intercostal margins,
which hamper proper placement of the TE
probe.

*Antiviral treatment was not an exclusion
criteria. 6 patients a biopsy was performed
during antiviral therapy.

Baseline characteristics

Male/female, n 92/33

Age (years), mean | 36.5(13.0)
+SD

Race

Caucasian 61 (48.8)
Asian 41 (32.8)
African 23 (18.4)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

-index test time
-threshold?

Transient
elastography using
FibroScan

Was measured on
the same day as
liver biopsy.

TE was considered
to be reliable with
8 or more
successful
acquisitions and a
success rate of
>60%.
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measured?

- ref standard
time
-threshold?
Liver biopsy

Adequate
liver biopsy
length was at
least 25mm.

Two
experienced
hepatologists
performed
the liver
biopsies. In
some
patients, two
liver biopsies
were required
for obtaining
an adequate
sample size.

Two
hepatologists
scored the
specimens
independentl
y. In case of
disagreement,
a consensus
was reached

Stage of
fibrosis
and/or
cirrhosis

METAVIR

FO=no
fibrosis
Fl=portal
fibrosis
without
septa
F2=portal
fibrosis with
few septa
F3=numero
us septa
without
cirrhosis
F4=cirrhosis

For the
assessment
of necro-
inflammatio
n the
modified
histology
activity
index (HAI)
was used.

AUC Not

stated.

The cut off
values with
the best
discriminati
ve ability
between
different
fibrosis
stages were
determined
by the
maximum of
the Youden
index, but
with the
criteria of a
min. of 90%
sensitivity of
a true high
fibrosis
score. The
stiffness
data are
presented
on a log
scale
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ALT (1U/L) 88.3 in a combined
Platelet (g/L) 205 session.
Mean BMI 25
(kg/m2)
HBeAg positivity 49/67 (40.8)
(%)
Genotype
A 27
B 13
C 25
D 40
E 9
METAVIR fibrosis
score
FO 8(5.7)
F1 57 (40.7)
F2 36 (25.7)
F3 30 (21.4)
F4 9 (6.4)
Results
F>2 F>3
AUC 0.85 0.91

*AUC for F4 (cirrhosis) was reported based on a mixed population of hep B and C patients (not extracted)

Author, Study Number Otherindex Reference
year type of Patient characteristics Index test1 tests standard
Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 125 of 803

because of
the skewed
distribution.
Target
condition Outcomes
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patients/
no.
excluded
from
analysis
(if
applicable
)

194

TIn1IM

B ettt st Tl H

Cross-
sectiona
I

Kim
2012B

natnnade 1A avaa Al
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Recruitment/setting/Country: Severance
hospital, Korea

Inclusion: Consecutive Asian CHB patients
who underwent liver biopsies along with
fibrotest and transient elastography on the
same day (prior to treatment) between July
2008 and June 2010. Liver biopsy was
performed to assess the severity of fibrosis
and inflammation prior to treatment

Exclusion: previous history of antiviral
therapy, history of hepatocellular carcinoma
treatment at the time of liver biopsy,
diagnosis of malignancy other than HCC
during the follow up, liver biopsy specimen
shorter than 20mm, coinfection with HIV,
invalid liver stiffness values with <10
successful acquisitions, success rate <60% or
IQR/median value ratio >0.3, alcohol intake
>40g/day for more than 5 years or ride
sided heart failure.

Baseline characteristics

| Male, n (%) | 119 (61.3)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

-how is it
measured?
-index test
time
-threshold?

Transient
elastograph

y
(Fibroscan)

TE was
performed
by one
well-trained
technician
on the
same day
as Fibrotest
and liver
biopsy.

The TE
operator
was blinded
to patients;
clinical and
laboratory
data.

-how is it
measured?
- index test
time
-threshold?

FibroTest

All
laboratory
data
required for
calculating
fibrotest
score were
obtained
the same
day as TE
and liver
biopsy.
FibroTest
score was
computed
on the
BioPredictiv
e website
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-how is it
measured?
-ref
standard
time
-threshold?

Liver biopsy

Only
specimens
of 21.5cm
length
containing
>10 portal
tracts were
included.

All biopsies
were read
by a single
liver
pathologist
without
knowledge
of liver
stiffness.

(s)

Stage of
fibrosis
and/or
cirrhosis

Batts and
Ludwig
system

Significant
fibrosis: >F2

Advanced
fibrosis:

>F3

Cirrhosis:
F4

AUC and its
95% Cl

Sensitivity

Specificity

PPV, NPV

of
funding

Not
stated
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Results

Age (years)* 46.7 (14.7)
Biochemical

parameters*

ALT (U/L) 58.4 (27.1)
Albumin (g/dL) 4.75 (1.37)
Platelet x 109/I 179.3 (71.2)
Prothrombin time (%) | 93.1 (13.3)
Total bilirubin

(mg/dL) 1.16 (0.9)
BMI (kg/m2) 23.4 (2.8)
HBeAg (+) (%) Not reported
Biopsy length (mm) 21.3(0.7)
FibroTest 0.53 (0.29)
Liver stiffness (kPa), 14.2 (9.5)
mean (SD)

Fibrosis stage (%)

FO 0(0)

F1 30 (15.5)
F2 50 (25.7)
F3 39 (20.1)
F4 75 (38.7)

Diagnostic performances of liver stiffness and their suggested cut off values

F>2 F>3 F4
Cut off 8.8kPa 10.2kPa 14.1kPa
AUC (95% Cl) 0.873 (0.802-0.944) 0.897 (0.846-0.949) 0.91 (0.867-0.953)
Sensitivity 78 86.3 84

s92Ipuaddy

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Specificity 86.7 90.4 84.9
PPV 97 90.4 77.8
NPV 41.9 86.3 89.4
Diagnostic performances of fibrotest and their suggested cut off values

F>2 F>3 F4
Cut off 0.32 0.52 0.68
AUC (95% CI) 0.903 (0.838-0.968) 0.907 (0.862-0.952) 0.866 (0.815-0.918)
Sensitivity 79.3 86 80
Specificity 93.3 90 84
PPV 98.5 92.5 75.9
NPV 45.2 81.8 87

Diagnostic performances using combination of liver stiffness and fibrotest (LS + FT) and their suggested optimal cut off values

F>2 F>3 F4
Cut off 8.2 10.7 16.8
AUC (95% Cl) 0.885 (0.816-0.953) 0.905 (0.856-0.955) 0.915 (0.874-0.956)
Sensitivity 84.8 93 76
Specificity 83.3 87.5 94.1
PPV 96.5 91.4 89.1
NPV 50 89.7 86.2

Diagnostic performances using another combination formula multiplying liver stiffn

ess by fibrotest (LS x FT)

and their suggested optimal cut off values

F>2 F>3 F4
Cut off 23 4.7 9.8
AUC (95% Cl) 0.841 (0.908-0.975) 0.931 (0.889-0.974) 0.929 (0.894-0.965)
Sensitivity 82.9 92.1 80

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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to liver biopsy, especially when used in combination with liver stiffness measurement.

Notes:

Author, Study
year type
Sebastia  Retrosp
ni G et ective
al. 2011

s9olpuaddy

Number
of
patients/
no.
excluded
from
analysis
(if
applicable
)

253

Patient characteristics

Recruitment/setting/Country: Europe (9
centres)

Inclusion: consecutive treatment naive
patients admitted between Jan 2003 and
Dec 2008. A diagnosis of well-compensated
chronic liver disease of any aetiology;
availability of both liver biopsy and relevant

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

-how is it
measured?
-index test
time
-threshold?

FibroTest/Fi
brosure

Values
were
obtained
through
Biopredictiv

Other index
tests

- how is it
measured?
- index test
time
-threshold?
APRI

Tests
performed
on the
same day
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Reference
standard

-how is it
measured?
- ref
standard
time
-threshold?

Liver biopsy

Analysed by
each centre
by the local
pathologist
who was

unaware of

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR

Significant
fibrosis: >F2

Advanced
fibrosis:

2F3

Outcomes

AUC* and its

95% Cl

Sensitivity

Specificity

PPV, NPV

boE Specificity 96.7 87.5 92.4
" PPV 99.3 91.3 87
;_ : NPV 50.9 88.6 88
b oa
|
: 'c; Additional results:
¢
é Author’s conclusion: Fibrotest provides good fibrosis prediction, with comparable outcomes to liver stiffness in Asian CHB patients. Fibrotest substantially reduces need

Source
of
funding

Not
stated
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r parameters for the assessment of non- e or by clinical
g invasive biomarkers performed on the same  courtesy of data. Cirrhosis: Likelihood
- day. Professor Fa ratio
¢ Poynard
g Exclusion: decompensated liver cirrhosis, co AUC was
¢ morbidities that could confound the standardised
Y ?nterp.retation of n(?n-in.vasiv:a biomarkers, / adjusted
g including haemolysis, Gilbert’s syndrome, using the
: thrombocytopenia not liver-related, history DANA
< or evidence at entry of HCC, liver (difference
transplantation. between
advanced
Baseline characteristics and non-
Male, n (%) 184 (72.7) advanced
fibrosis)
Age (years)* 43.7 (14.7) method
Biochemical
parameters*
ALT (U/L) 74.6 (50.3)
Platelet x 103/mm3 180.2 (49.2)
BMI (kg/m2) 24.2 (3.5)
HBeAg (+) (%) 46 (18.2)

Coinfected with HDV | 13 (5.1)
Fibrosis stage (%)

FO 26 (10.3)
F1 81 (32)
F2 74 (29.2)
F3 27 (10.7)
F4 45 (17.8)
Results

>

©

©

S
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Diagnostic performances of APRI

F>2 F4
Cut off 1.5 2.0
Accuracy 65.3 69.7

Observed AUC (95%Cl)

0.64 (0.58-0.70)

0.61 (0.55-0.66)

Adjusted AUC (95% Cl)

0.69 (0.63-0.76)

0.66 (0.60-0.71)

Sensitivity

36.9

20.6

Specificity 98 83.6
PPV 93.7 16.7
NPV 50 77.9
LR+ 18.5 1.26
LR- 0.64 0.94
Diagnostic performances of FibroTest/Fibrosure
F>2 FA
Cut off 0.48 0.75
Accuracy 64 80.9

Observed AUC (95%Cl)

0.69 (0.63-0.75)

0.68 (0.63-0.73)

Adjusted AUC (95% Cl)

0.74 (0.68-0.80)

0.73 (0.68-0.78)

Sensitivity

54.2

421

Specificity 83.3 91.4
PPV 89 76

NPV 52.6 86.4
LR+ 3.25 4.89
LR- 0.55 0.63

Author’s conclusion:

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Notes: lack of evaluation by a single pathologist (did not have a central pathologist for the interpretation of liver histology).

Author,
year
Raftopo

ulos
2012

Study type

Prospectiv
ely
collected
database
and
retrospecti
Ve review
of records
when data
incomplet
e

Number
of
patients

179

Patient characteristics

Recruitment/setting/Country: 4 tertiary referral
centres (3 in Australia and 1 in France)

Inclusion: CHB patients with detectable HBsAg
and ALT <10 times upper limit of normal,
without a documented recent severe flare, who
had undergone a liver biopsy.

Exclusion: haemochromatosis; al-antitrypsin
deficiency; Wilson disease and autoimmune or
cholestatic liver disease; HIV; HCV or HDV co-
infection; liver transplantation.

81 patients were excluded, 38 because sera not
taken within 6 months of biopsy; 21 because of
inadequate liver biopsy for staging and 5 for
incomplete data.

All patients were treatment naive at the time of
biopsy

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Index test 1

- how is it
measured?
-index test time
-threshold?

APRI, FibroTest

Serum markers
were conducted at
the time of liver
biopsy.
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Reference
standard

-how is it
measured?

- ref standard
time
-threshold?

Liver biopsy

Samples at
least 10mm
long.

Interpreted
by the
institutions’
expert
histopathologi
sts, blinded

to the results
of the serum
marker
results.

Target
condition

(s)

Stage of
fibrosis
and/or
cirrhosis

METAVIR
scoring
system

Significant
fibrosis: F2-
F4
Advanced
fibrosis F3-
F4

Cirrhosis F4

Outcomes

AUC and its

95% Cl

Sensitivity

Specificity

PPV, NPV

Likelihood
ratio

Source
of
funding

Grant
from
Seeding
Research
to
Universit
y of
W.Austr
alia,
which
has
licencing
agreeme
nt with
Quest
Diagnost
ics
regardin
g
Hepasco
re. Also
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Baseline characteristics (at the time of biopsy)

N 179

Male/Female, n 127/52

Age (years), 41.9 +12.7

mean £SD

ALT (U/L) 88.6+73.3 (n=153)
AST (U/L) 64.8453.3 (n=146)
Bilirubin (umol/l) | 15.4+31.0 (n=179)
HBeAg +/- 24/41 (n=68)

Log10 HBV DNA
(copies/mL)

5.7+2.0 (n=68)

Length of LB
(mm)

21.049.7; range 10-
70

Mean portal tract | 9.3 4.7
number

METAVIR fibrosis | No (%)
score

FO 27 (15.1)
F1 77 (43.0)
F2 35 (19.6)
F3 25 (14.0)
F4 15 (8.4)
Histological (n=178)
activity Mean (SD)
(METAVIR)

A0-1 131 (73.6)
A2 30 (16.)
A3 17 (9.6)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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clinical
research
grant
from
Bristol
Meyers
Squibb,
Australia
Pvt Lrd
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Results

Diagnostic value of APRI for prediction of significant fibrosis and cirrhosis (n=146/179)

Significant fibrosis (>F2) Advanced fibrosis (F3-F4) Cirrhosis (F4)
Cut off Highest Youden | >0.5 >1.5 Not reported Highest Youden >1.0
index index
>0.55 >0.81
Proportion of 47 53 13 NR 29.5 22.6
population (%)
Sensitivity (%) 71 79 28 . 75 67
Specificity (%) 71 65 98 o 75 81
PPV (%) 63 62 89 21 24
NR
NPV (%) 77 81 65 97 97
NR
LR + 2.40 2.23 11.6 2.95 3.57
NR
LR - 0.42 0.33 0.74 o 0.34 0.41

AUC (95%Cl)
All patients

Near-normal (<60 1U/I)
ALT levels (n=71)

0.78 (95%Cl 0.71 to 0.86)
0.72 (95%Cl 0.56 to 0.84)

0.82 (95%CI 0.74 to 0.91)
0.77 (95%CI 0.63 to 0.92)

0.84 (95%Cl 0.72 to 0.97)
0.70 (95%Cl 0.44 to 0.96)

Diagnostic value of Fibrotest for prediction of significant fibrosis and cirrhosis (n=145/179)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Significant fibrosis (>F2)

Advanced fibrosis (F3-F4)

Cirrhosis (F4)

Cut off Highest Youden >0.48 Not reported Highest Youden index >0.73
index >0.37 >0.63

Proportion of 48 33 NR 22.1 15.2

population (%)

Sensitivity (%) 67 54 = 78 78

Specificity (%) 66 82 e 82 89

PPV (%) 56 66 22 32
NR

NPV (%) 75 74 98 98
NR

LR + 1.96 3.00 4.23 7.07
NR

LR - 0.51 0.56 0.27 0.25
NR

AUC (95%Cl)
All patients

Near-normal (<60 IU/I)
ALT levels (n=71)

0.72 (95%Cl 0.65 to 0.82)
0.62 (95%Cl 0.44 to 0.79)

0.78 (95%Cl 0.68 to 0.87)
0.70 (95%Cl 0.50 to 0.90)

0.92 (95%Cl 0.85 to 0.99)
0.93 (95%Cl 0.85 t0 0.1.0)

Additional results: Subgroupl — patients with known duration of HBsAg positive (<35 vs. >35y)

Author’s conclusion:

Notes: 252 with known HBsAg positivity duration

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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E.5 Genotype testing

E.5.1

Reference

Lau et al,
2005;
Peginterfer
on a-2a,
lamivudine
and the
combinatio
n for
HBeAg
positive
chronic
hepatitis B.
N Engl J
Med 352;
26: 2682-
2695.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Study
type
RCT -
Partially
double
blind.

Patients receiving peg interferon

Number of
patients

n=814

271 patients
received 100
mg
lamivudine
once daily
for 48
weeks, 271
received
peginterfero
n o-2a +
lamivudine
and 272
received

180 pg of
peginterfero
n o-2a once
weekly+ oral
placebo once
daily for 48
weeks.

Patient characteristics Comparison of

genotypes

Patients with HBeAg-positive chronic hepatitis B. Genotype B

Incluson: adults were eligible if they had been positive for versus C

hepatitis B surface antigen (HBsAg) for at least 6 months,
were negative for antibodies to HBsAg and positive for
HBeAg, had an HBV DNA level of more than 500,000 copies
per millilitre, had a serum alanine aminotransferase level that
was greater than 1 but less than or equal to 10 times the
upper limit of the normal range, and had had findings on a
liver biopsy within the previous 12 months that were
consistent with the presence of chronic hepatitis B.

(numbers were
too small for the
genotypes A, D to
allow analysis)

No multivariable
analysis

Setting: Multi centre (67 sites in 16 countries in Asia,
Australia, Europe, and North and South America)

Exclusion criteria: decompensated liver disease, a co-existing
serious medical or psychiatrist illness, a neutrophil count of
less than 1500 per cubic millilitre, a platelet count of less than
90,000 per cubic millilitre, a serum creatinine level that was
more than 1.5 times the upper limit of the normal range, a
history of alcohol or drug abuse within one year before entry,
and co-infection with hepatitis C or D virus or IV virus.
Previous treatment fro chronic hepatitis B was permitted, but
not within the 6 months before the study.

Baseline characteristics

Characteristic Lamivudine Peg IFN a-2a + | PegIFN a
(n=272) placebo lamivudir
(n=271) (n=271)

Page 136 of 803

Length of
follow-up

Week 48
(end of
treatmen
t) and
week 72
(end of
24 weeks
follow-

up)

Outcome
measures

HBeAg
seroconversion
(HBeAg loss and
presence of
anti-Hbe
antibodies)

Source
of
funding
Roche,
Basel,
Switzerl
and.
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Male sex- no 215 (79) 214 (79) 208 (77)
(%)

Age (yr) 31.6+9.7 32.519.6 31.7+10.:
meanzSD

Alanine 102.3t78.4 114.6+£114.3 114.9+94
aminotransfer

ase-1U/litre

meanzSD

HBV DNA-log

copies/ml 10.1+2.0 9.9+2.1 10.1+1.9
meanzSD

Bridging 47 (17) 49 (18) 40 (15)
fibrosis or

cirrhosis- no

(%)

Previous use 32 (12) 30 (11) 32 (12)
of

conventional

interferon

alpha- no (%)

Previous use 42 (15) 31 (11) 24 (9)
of lamivudine-

no (%)

Genotypes

-A 15 (6) 23 (8) 18 (7)

-B 73 (27) 76 (28) 82 (30)
-C 162 (60) 162 (60) 156 (58)
-D 17 (6) 9(3) 11 (4)
-E,ForH 4(1) 0 3(1)
-Mixed 1(<1) 1(<1) 1(<1)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Results:

HBeAg seroconversion at 72 Genotype A Genotype B Genotype C Genotype D

weeks

On Peg IFN a-2a + placebo 12/23 23/76 50/162 2/9

treatment (N=271)

On Peg IFN a-2a + lamivudine | 4/18 24/82 43/156 2/11

treatment (N=271)

On lamivudine treatment 3/15 17/73 29/162 3/17

(N=272)
Authors’ conclusion:
Nothing was related to genotypes in the study.

Study Numberof  Patient characteristics Comparison of Length of Outcome

Reference type patients genotypes follow-up measures
Janssen RCT N=307 (152 Setting: 42 centres in 15 countries in Europe, East Genotypes A vs B Sustained
HLA, van double  and 155 Asia, North America. vs Cvs D. 78 weeks  response defined
Zonneveld blinded. patients (26 as serum HBeAg
M, Senturk Wl ) Inclusion: Aged 16 or older; Positive for HBsAg > 6 Multivariable weeks loss at the end of
H, Zeuzem randomised 5 nths; positive for HBeAg on at least 2 occasions analysis conducted ~ Post Rx follow up (78
>, Akarca topega-2b  ithin 8 weeks before randomisation; at least 2 based on full set of ~cessation  weeks)
Us, + lamivudine episodes of raised ALT (2x ULN) within the 8 weeks baseline ).
Cak.aloglu and peg prior to randomisation. characteristics;
\S(, S_Il_rl;n/I(I)(n C, aIIphabe + method of

o , placebo . :
e © respectively Exclusion: Hep C, Hep D or HIV antibodies; antiviral or regression analysis
de Man R' for 52 immunosuppressive therapy in the last 6 months; not stated
Niesters ' weeks). 266 ~ Pregnancy or inadequate contraception; substance

abuse within last 2 years; other causes of liver disease;

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Source
of
funding

Schering-
Plough
International

GlaxoSmithK
line. Each
centre run
by an
independent
company.
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HGM,
Zondervan
P, Hansen
B, Schalm
SW.
Pegylated
interferon
alfa-2b
alone orin
combinati
on with
lamivudine
for HBeAg-
positive
chronic
hepatitis
B: a
randomise
d trial. The
Lancet
2005; 365:
123-129.

patients
were
included in
the final
analysis.

co-existing serious mental illness; uncontrolled thyroid
disease; low leucocyte (<3x109/L), granulocyte
(<1.8x109/L) or platelet (<100 x109/1) counts; liver ca;
advanced liver disease with prothrombin time
prolonged > 3 secs, serum albumi <35 g/L, bilirubin
>35 micromol/L, or a history of ascites, variceal
bleeding, or hepatic encephalopathy.

Baseline characteristics: Characteristics described as

“similar”:
Pegalpha 2b + | Pegalpha 2b
LAM (n=130) | (n=136)
Mean age (sd) 34(12) 36(14)
Mean weight (sd), | 74(16) 72(13)
kg
Sex (% men) 75% 79%
Mean serum HBV 9.1(1) 9.1(0.8)
DNA (sd), log10
copies/ml
Mean serum ALT 4.4(3.9) 4.3(3.1)
(sd), U/L
Previous interferon | 27/130 28/136
therapy
Previous LAM 17/130 16/136
therapy
Previous cirrhosis 13 (12%) 11 (10%)
Ethnicity
white 95/130 101/136
asian 24/130 29/136
other/mixed 11/130 6/136

Genotypes

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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-A 43 (33%) 47 (35%)

-B 11 (9%) 12 (9%)

€ 18 (14%) 21 (15%)

-D 52 (40%) 51 (38%)

-Other 6 (4%) 5 (4%)

Results:
Genotype A Genotype B Genotype C Genotype D

Sustained response (at the 42/90 (47%) 10/23 (44%) 11/39 (28%) 26/103 (25%)
end of 26 weeks follow up)*
(N=266)

The authors reported that because HBeAg loss (sustained response) at the end of follow up was similar between the two groups (35% and 36% for the combined and
monotherapy groups respectively, they presented the analysis of the genotypes for the whole sample.

Multivariable analysis:

For sustained response at week 26 post-treatment (n=89 events), the analysis included about 17 predictors - age, gender, weight, ethnicity (White, Asian,
Other/mixed), HBV transmission (vertical, sexual/parenteral, unknown), ALT, HBV DNA, HBV genotype (A, B, C, D, other), history of cirrhosis, history of previous
interferon therapy, previous lamivudine therapy ; i.e. events/covariate = 5.2. Results were:

e Genotype A versus C: OR 3.6 (95%Cl 1.4 to 8.9); p=0.006; 11/39 (28%) response rate for Genotype C
e Genotype A versus D: OR 2.4 (95%Cl 1.3 to 4.6); p=0.01; 26/103 (25%) response rate for Genotype D
e Genotype B versus C: OR 2.2 (95%Cl 0.7 to 7.0); p=0.18; 11/39 (28%) response rate for Genotype C
e Low viral load (not defined): OR 1.6 (95%Cl 1.3 to 1.8); p=0.009

e High ALT levels (not defined): OR 1.1 (95%CI 1.0 to 1.2); p=0.02

e Absence of previous interferon therapy: OR 2.2 (95% 1.1 to 4.5); p=0.04

Authors’ conclusion:.HBV genotype is an important predictor of response to treatment.
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Reference

Sonneveld
MJ,
Rijckborst
V, Zeuzem
S,
Heathcote
EJ, Simon
K, ,Senturk
H, Pas SD, ,
Hansen B,
Janssen
HLA,
Presence
of precore
and core
promoter
mutants
limits the
probability
of
response
to
peginterfe
ronin
hepatitis B
e antigen-
positive
chronic
hepatitis
B.
Hepatolog
y 2012

Study
type
RCT
double
blinded
(Janssen
2005).

Number of
patients

N= 307 (152
and 155
patients
were
randomised
to peg a-2b
+ lamivudine
and peg
alpha 2b +
placebo
respectively
for 52
weeks). 266
patients
were
included in
the final
analysis for
the Janssen
study and of
these, 214
had a
baseline
serum
sample for
precore and
basal core
promoter
mutant
assessment

Patient characteristics

Setting: 42 centres in 15 countries in Europe, East

Asia, North America.

Inclusion: Aged 16 or older; Positive for HBsAg > 6
months; positive for HBeAg on at least 2 occasions
within 8 weeks before randomisation; at least 2
episodes of raised ALT (2x ULN) within the 8 weeks

prior to randomisation.

Exclusion: Hep C, Hep D or HIV antibodies; antiviral or

immunosuppressive therapy in the last 6 months;
pregnancy or inadequate contraception; substance

abuse within last 2 years; other causes of liver disease;
co-existing serious mental illness; uncontrolled thyroid

disease; low leucocyte (<3x109/L), granulocyte

(<1.8x109/L) or platelet (<100 x109/1) counts; liver ca;

advanced liver disease with prothrombin time
prolonged > 3 secs, serum albumi <35 g/L, bilirubin
>35 micromol/L, or a history of ascites, variceal
bleeding, or hepatic encephalopathy.

Baseline characteristics:

Characteristics described as

“similar”:
Peg alpha 2b + | Peg alpha 2b
LAM (n=130) (n=136)
Mean age (sd) 34(12) 36(14)
Mean weight (sd), 74(16) 72(13)
kg
Sex (% men) 75% 79%

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Comparison of
genotypes

Genotypes A vs B
vs Cvs D.

Multivariable
analysis conducted
based on full set of
baseline
characteristics;
method of
regression analysis
not stated

Page 141 of 803

Length of
follow-up

78 weeks
(26
weeks
post
treatmen
t
cessation

).

Outcome
measures

Composite
response defined
as serum HBeAg
loss and HBV DNA
level <10,000
copies per ml at
the end of follow
up (78 weeks)

Source
of
funding

Schering-
Plough
International

GlaxoSmithK
line. Each
centre run
by an
independent
company.
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.online Mean serum HBV 9.1(1) 9.1(0.8)
ISSUE. DNA (sd), log10
copies/ml
Mean serum ALT 4.4(3.9) 4.3(3.1)
(sd), U/L
Previous interferon | 27/130 28/136
therapy
Previous LAM 17/130 16/136
therapy
Previous cirrhosis 13 (12%) 11 (10%)
Ethnicity
white 95/130 101/136
asian 24/130 29/136
other/mixed 11/130 6/136
Genotypes
-A 43 (33%) 47 (35%)
-B 11 (9%) 12 (9%)
-C 18 (14%) 21 (15%)
D 52 (40%) 51 (38%)
-Other 6 (4%) 5 (4%)
Results:

The authors reported that because HBeAg loss (sustained response) at the end of follow up was similar between the two groups (35% and 36% for the combined and
monotherapy groups respectively, they presented the analysis of the genotypes for the whole sample.

Multivariable analysis:

For composite response at week 26 post-treatment (n=41 events), the analysis included predictors determined previously plus wild type status: ALT, HBV DNA, HBV
genotype (A, B, C, D), age, presence of wild type (wild type virus versus non-WT (detectable PC and/or BCP mutants) ; i.e. events/covariate = 5.9. Results were:

e Genotype B versus A: OR 0.56 (95%Cl 0.14 to 2.21); number of events for each genotype not stated
e Genotype Cversus A: OR 0.11 (95%Cl 0.02 to 0.59)
e Genotype D versus A: OR 0.35 (95%Cl 0.11 to 1.14)
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e  WT versus non WT: OR 2.90 (95%CI 1.15 to 7.31); p=0.023

e HBV DNA: OR 0.58 (95%Cl 0.35 to 0.97) per log10 copies/ml; p=0.038
e ALT: OR 1.10 (95%Cl 0.95 to 1.26) per1xULN; p=0.210

o Age 1.04 (95%Cl 1.01 to 1.08) per year; p=0.014
e Absence of previous interferon therapy: OR 5.20 (95% 1.55 to 17.4); p=0.003

Authors’ conclusion:.HBV genotype is an important predictor of response to treatment.

Reference

Flink 2006.
Treatment
with Peg-
Interferon a-
2b for HBeAg
positive
Chronic
Hepatitis B:
HbsAg loss is
associated
with HBV
Genotype.
American
Journal of
Gastroenterol
ogy 2006;
297-303.

There was no

Study
type
RCT
double
blinded
(Janssen
2005)

Number of
patients

N= 307
(152 and
155
patients
were
randomise
d to peg a-
2b +
lamivudine
and peg
alpha 2b +
placebo
respectivel
y for 52
weeks).
266
patients
were

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Setting: 42 centres in 15 countries in Europe, East Asia, North
America.

Inclusion: Aged 16 or older; Positive for HBsAg > 6 months;
positive for HBeAg on at least 2 occasions within 8 weeks
before randomisation; at least 2 episodes of raised ALT (2x
ULN) within the 8 weeks prior to randomisation.

Exclusion: Hep C, Hep D or HIV antibodies; antiviral or
immunosuppressive therapy in the last 6 months; pregnancy or
inadequate contraception; substance abuse within last 2 years;
other causes of liver disease; co-existing serious mental illness;
uncontrolled thyroid disease; low leucocyte (<3x109/L),
granulocyte (<1.8x109/L) or platelet (<100 x109/1) counts; liver
ca; advanced liver disease with prothrombin time prolonged >
3 secs, serum albumi <35 g/L, bilirubin >35 micromol/L, or a
history of ascites, variceal bleeding, or hepatic encephalopathy.

Page 143 of 803

Comparison of Length of

genotypes

Genotypes A
vs Bvs Cvs D.

No
multivariable
analysis

follow-up

78 weeks
(26 weeks
post Rx

cessation).

Outcome
measures

1)Loss of
HBeAg
without loss
of HbsAg at
the end of
follow up
(78 weeks)
2)Loss of
both HBeAg
and HbsAg
at the end
of follow up
(78 weeks)

Source
of
funding

By the
foundati
on for
Liver
Research
(SLO),
Rotterda
m, The
Netherla
nds.
Financial
support
and
study
medicati
on was
provided
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multivariable
analysis

included in
the final
analysis
(same
patients as
those
included in
the study
by Janssen
2005)

Baseline characteristics

Characteristi | Genotype Genotype Genotype Genol
C A (n=90) B (n=23) C (n=39) D (n=;
Age (yr) 43+14.1 338.1 35410 29+1(
meanzSD

Weight (kgr) | 77£12.8 64+10.1 68+11.8 74+1¢
ALT (xULN) 4.2+2.6 4.2+2.2 3.9+2.8 4.614
Log HBV 9.1+0.8 8.3+1.4 8.310.9 9.5+0
DNA

Histology

-Fibrosis 3(0-6) 3(0-6) 3(0-6) 3(0-6
Necroinflam | 6 (2-10) 6 (3-8) 5 (2-10) 4(1-1
mation

Race (%)

-Caucasian 87 (97%) 1 (4%) 2 (5%) 98 (9t
-Asian/ 1(1%) 18 (78%) 31 (80%) 0
Mongoloid

-Others 2 (2%) 4 (17%) 6 (15%) 5 (5%
Area of

enrollment

(%)

North&West | oo c100) | 7(30%) 12 (31%) | 24 (2=
Europe

-Eastern . .
Europe 28 (31%) 0 0 2 (2%
Mediteraran

ean 5 (6%) 0 0 77 (7F

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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by
Schering-
Plough
Internati
onal,
Kenilowr
th, NJ,
USA and
GlaxoSmi
thKline,
Research
and
Develop
ment,
Greenfor
d, UK.
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-East Asia

-North 0 11 (48%) 17 (44%)

America 2 (2%) 5 (22%) 10 (26%)

Results:
Genotype A Genotype B Genotype C Genotype D

HBeAg loss but not HbsAg loss | 42/90 (47%) 10/23 (44%) 11/39 (28%) 26/103 (25%)
(at the end of 26 weeks follow
up)* (this was defined as
sustained respose in the study
by Janssen et al, 2005)
(N=266)
HBeAg and HbsAg loss (at the | 13/90 (14%) 2/23 (9%) 1/39 (3%) 2/103 (2%)

end of 26 weeks follow up)*

(N=266)

The authors reported that because HBeAg loss (sustained response) at the end of follow up and HbsAg loss were similar between the two groups (HBeAg loss: 35% and
36% for the combined and monotherapy groups respectively, 7% of both groups experienced HbsAg loss at the end of follow up) they presented the analysis of the

genotypes for the whole sample.

Authors’ conclusion: The authors concluded that their study indicated that treatment with peg-interferon a-2b is the best therapy to achieve HbsAg clearance in

patients with genotype A.

Study Number of
Reference type patients
Buster 2008A. Long N= 307
Sustained term (152 and
HBeAg and followup 155
HbsAg Loss from a patients

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Setting: 42 centres in 15 countries in Europe,
East Asia, North America.

Inclusion: Aged 16 or older; Positive for HBsAg >

Length of

Comparison of genotypes  follow-up

Genotypes Avs Bvs Cvs D Mean
only for initial responders follow up
(achieved HBeAg loss at 3+/-0.8

Page 145 of 803

the end of 78 week at the years

Outcome
measures

HBeAg loss

HBV DNA<400
copies/ml

Source
of
funding
None

mention
ed
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ogy 2008; 135:

double
blinded
RCT
(Janssen
2005)

were
initially
randomise
d to peg a-
2b +
lamivudine
and peg
alpha 2b +
placebo
respectivel
y for 52
weeks).
266
patients
were
included in
the final
analysis
(same
patients as
those
included in
the study
by Janssen
2005).

172/266
(65%)
patients
participate
d in this
follow up
study.
Patients
did not
enrol in
this follow

Hepatitis B (chronic): Appendices E-G Final (June 2013)

6 months; positive for HBeAg on at least 2
occasions within 8 weeks before randomisation;
at least 2 episodes of raised ALT (2x ULN) within
the 8 weeks prior to randomisation.

Exclusion: Hep C, Hep D or HIV antibodies;
antiviral or immunosuppressive therapy in the
last 6 months; pregnancy or inadequate
contraception; substance abuse within last 2
years; other causes of liver disease; co-existing
serious mental illness; uncontrolled thyroid
disease; low leucocyte (<3x109/L), granulocyte
(<1.8x109/L) or platelet (<100 x109/1) counts;
liver ca; advanced liver disease with prothrombin
time prolonged > 3 secs, serum albumi <35 g/L,
bilirubin >35 micromol/L, or a history of ascites,
variceal bleeding, or hepatic encephalopathy.

Baseline characteristics

Characteristic Initial study Present follow
(n=266) up study
(Janssen, (n=172)
2005)

Start of the treatment

Peg-IFN 136 (51%) 91 (53%)

monotherapy

Age (yr) 35+12.9 35.5+13.3

meanzSD

Male, n (%) 207 (78%) 137 (80%)

Ethnicity

-White 196 (74%) 124 (72%)

-Asian 53 (20%) 35 (20%)

-Other 17 (6%) 13 (8%)

study by Janssen et al, (range 1.6-

2005) 5 years)

Statistical analysis: the after the
end of

study conducted a Cox
regression analysis and initial
identified baseline factors ~ study
associated with an

increased risk of HBeAg

relapse after the initial

study. Baseline factors

(univariate analysis)

associated with this were:

1. Younger age: HR 0.93

(95%Cl 0.87 to 0.99) per

year age

2. HBV genotype non-A

versus A: HR 11.84 (95%ClI

1.50 to 93.7)

3. Elevated ALT (assumed
continuous): HR 5.10 (95ClI
1.53 to 17.03)

4. High HBV DNA level: HR
1.57 (95%Cl 1.21 to 2.04)
per 1 logl0 increase
Multivariable analysis was
stated to be not possible
due to the small number of
events for sustained HBeAg
seroconversion (n=53)
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up study as ALT (XULN) 43435 4.744.0
the local Log HBVDNA | 9.1+0.9 9.040.9
study site
did not for Genotypes
several -A 90 (34%) 53 (31%)
reasons 23 (9%) 13 (8%)
(n=52) or B 39 (15%) 32 (19%)
feywen | e 103 (39%) | 66 (38%)
lost to o o
follow up -D 11 (4%) 8 (5%)
(n=23) -Other
Necroinflammat | 5 (1-10) 5(1-10)
ion (median)
Fibrosis 3 (0-6) 3 (0-6)
26 weeks post treatment (end of initial study)
HBeAg loss 95 (36%) 64 (37%)
HBeAg 77 (29%) 53 (31%)
seroconversion
HBV DNA<400 21 (8%) 14 (8%)
copies/ml
ALT 92 (37%) 61 (36%)
normalization
HbsAg loss 18 (7%) 12 (7%)
HbsAg 16 (6%) 11 (6%)

Results:

seroconversion

Genotype A (n=26)

Genotype B (n=7)

Genotype C (n=9)

Genotype D (n=17)

HBeAg loss at the end of long
term follow up (N=172)

25/26 (96%)

6/7 (86%)

6/9 (67%)

13/17 (76%)

HBV DNA<400 copies/ml at
the end of long term follow

17/26 (65%)

2/7 (29%)

3/9 (33%)

4/17 (24%)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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up (N=172)

HbsAg loss at the end of long

term follow up (N=172)

15/26 (58%)

1/7 (14%)

0/9 (0%)

1/17 (6%)

Authors’ conclusion: HBeAg loss after treatment with Peg-IFN a-2b alone or in combination with lamivudine is sustained in the majority of patients and is associated
with a high likelihood of HbsAg loss, particularly in genotype A-infected patients.

Reference

Flink 2005.
Flares in
chronic
hepatitis B
induced by
the host or
the virus?
Relation to
treatment
response
during Peg-
interferon a-
2b therapy.
Gut 2005: 54;
1604-1609.

Study type
RCT double
blinded
(Janssen
2005)-

Number
of
patients

N= 307
(152 and
155
patients
were
randomis
ed to peg
o-2b +
lamivudin
e and peg
alpha 2b
+ placebo
respectiv
ely for 52
weeks).
Among
the 266
patients
analyzed
(same
patients
as those

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Setting: 42 centres in 15 countries in Europe,
East Asia, North America.

Inclusion: Aged 16 or older; Positive for HBsAg >
6 months; positive for HBeAg on at least 2
occasions within 8 weeks before randomisation;
at least 2 episodes of raised ALT (2x ULN) within
the 8 weeks prior to randomisation.

Exclusion: Hep C, Hep D or HIV antibodies;
antiviral or immunosuppressive therapy in the
last 6 months; pregnancy or inadequate
contraception; substance abuse within last 2
years; other causes of liver disease; co-existing
serious mental illness; uncontrolled thyroid
disease; low leucocyte (<3x109/L), granulocyte
(<1.8x109/L) or platelet (<100 x109/1) counts;
liver ca; advanced liver disease with prothrombin
time prolonged > 3 secs, serum albumi <35 g/L,
bilirubin >35 micromol/L, or a history of ascites,
variceal bleeding, or hepatic encephalopathy.

Comparison of genotypes

Genotypes Avs Bvs Cvs D
only for patients with flares
(defined as a threefold
increase in serum ALT
compared with baseline
levels- the time point of
the flare was defined as
the time of the peak level
of serum ALT).

HBV genotype was
assessed by Inno-Lipa
assay.

Statistical analysis: for the
outcome response to
treatment in the flare
population (20/67 events,
10 each for monotherapy
and combination therapy),
multivariable Cox
regression analysis was
conducted. Variables
significant on univariate

Page 148 of 803

Length of
follow-up

78 weeks
(26 weeks
post Rx

cessation).

Outcome
measures

Response to
treatment was
defined as
serum HBeAg
loss at the end
of follow up.

Source
of
funding

By the
foundati
on for
Liver
Research
(SLO),
Rotterda
m, The
Netherla
nds.
Financial
support
and
study
medicati
on was
provided
by
Schering-
Plough
Internati
onal,
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included
in the
study by
Janssen
2005) 75
flares
were
recorded
in 67
patients
and were
the focus
of this
study.

Baseline characteristics of patients who had a
flare, according to therapy

analysis (p<0.15) were
included in the analysis:
results not stated and

Characteristics

Peg-IFN
placebo (n=32
(48%))

Peg-IFN

lamivudine
(n=35 (52%),

Male sex- no (%) | 24 (75%) 28(80%)
Age (yr) 36 (13.1) 33 (10.8)
Mean (SD)

Race

-Caucasian 21 (66%) 26 (74%)
-Asian/ 7 (22%) 6 (17%)
Mongoloid

ALT (x ULN) 2.9 (1.3) 2.9 (1.5)
Mean (Sd)

Log HBV DNA 8.9 (1.3) 9.2 (0.9)
Mean (SD)

Genotype (%)

-A 9 (28%) 10 (29%)
-B 2 (6%) 5 (14%)
< 7 (22%) 4 (11%)
-D 11 (34%) 15 (43%)
Pre existing 5 (16%) 5 (14%)
cirrhosis (%)

Discontinuation | 4 (13%) 5(14%)
of treatment (%)

Flares during 20 (63%) 14 (40%)
treatment

Time of flare 36 (4-78) 60 (4-78)
Median (range)

Response (%) 10 (31%) 10 (29%)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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unclear which variables
were entered

Kenilowr
th, NJ,
USA and
GlaxoSmi
thKline,
Research
and
Develop
ment,
Greenfor
d, UK.
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Results :

Flares were observed in similar proportions of patients who
received monotherapy (48%) and combination therapy (52%)

Genotype A (n=19)

Genotype B (n=7)

Genotype C (n=11)

Genotype D (n=26)

9/19 (47%)

2/7 (28%)

2/11 (18%)

5/26 (19%)

Response to treatment
(HBeAg loss at the end of

follow up) (N=67)

Authors’ conclusion: In addition to the timing of flares, response to treatment was dependent on HBV genotype and the magnitude of the flare.

Study
Reference type
Sonneveld Long
2012B. term
Durable follow
hepatitis B up from
surface a
antigen double
decline in blinded
hepatitis B e RCT
antigen- (Jansse
positive n 2005)
chronic and a
hepatitis B subsequ
patients ent
treated withh  folllow
pegylated up

Number of
patients

N=307 (152
and 155
patients
were initially
randomised
to peg a-2b +
lamivudine
and peg
alpha 2b +
placebo
respectively
for 52
weeks). 266
patients
were

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Setting: 42 centres in 15 countries in Europe,
East Asia, North America.

Inclusion criteria for the initial RCT (Janssen
2005): Aged 16 or older; Positive for HBsAg > 6
months; positive for HBeAg on at least 2
occasions within 8 weeks before randomisation;
at least 2 episodes of raised ALT (2x ULN) within
the 8 weeks prior to randomisation.

Further inclusion criteria for this study:
completion of the 26 week follow up phase of
the main study and availability of a baseline
serum sample for HbsAg quantification.

Comparison of
genotypes

Genotypes A vs B vs
CvsD.

HBV genotype was
assessed by Inno-
Lipa assay.
Statistical Analysis:
multivariable
analysis not
conducted

Page 150 of 803

Length of Outcome
follow-up measures

Mean Response to
duration treatment was
was 3 assessed at week
years. 78 in all patients.

Compine response
was defined as
HBeAg loss and
HBV DNA<10,000
copies/ml.
HBeAg response
was defined as
HBeAg loss but
failure to achieve
HBV DNA<10,000
copies/ml

Source
of
funding

By the
foundation
for Liver
Research
(SLO),
Rotterdam,
The
Netherland
s.
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interferon-
a2b: relation
to response
and HBV
genotype.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

study
(Buster
2008).

included in
the final
analysis
(same
patients as in
Janssen 2005
study). 221
completed
the 26 week
follow up of
the main
phase and
had available
baseline
serum
sample for
HbsAg
guantificatio
n and were
included for
this study. Of
these
patients

142
participated
in the
associated
long term
follow up
study (Buster
2008) and
had available
samples for
HbsAg
guantificatio
n.

Exclusion: Hep C, Hep D or HIV antibodies;
antiviral or immunosuppressive therapy in the
last 6 months; pregnancy or inadequate
contraception; substance abuse within last 2
years; other causes of liver disease; co-existing
serious mental illness; uncontrolled thyroid
disease; low leucocyte (<3x109/L), granulocyte
(<1.8x109/L) or platelet (<100 x109/1) counts;
liver ca; advanced liver disease with prothrombin
time prolonged > 3 secs, serum albumi <35 g/L,
bilirubin >35 micromol/L, or a history of ascites,
variceal bleeding, or hepatic encephalopathy.

Baseline characteristics

Characteristic | Main study Follow up
population study
(n=221) population

(n=142)

Male sex- no 173 (78%) 115 (81%)

(%)

Age (yr) 34112 34112

meanzSD

Monotherapy | 111 (50%) 75 (50%)

Race

-Caucasian 160 (72%) 99 (70%)

-Asian/ 44 (20%) 30 (21%)

Mongoloid

-Other 17 (8%) 13 (9%)

ALT (x ULN)

Mean (SD) 4.2 (3.0) 4.6 (3.4)

Log HBV DNA

Mean (SD) 9.1 (0.89) 9.1 (0.80)
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Results:

HbsAg, log

1U/ml 4.4 (0.64) 4.3 (0.69)

Mean (SD)

Genotype (%)

-A

-B 74 (34%) 41 (29%)

-C 20 (9%) 12 (9%)

-D 32 (15%) 27 (19%)

-Other/mixed 87 (39%) 56 (39%)
8 (4%) 6 (4%)

Response at

week 78

-combined 43 (19%) 24 (17%)

response

- HBeAg loss, n 84 (38%) 49 (35%)

(%)

i;,?SAg loss, n 19 (9%) 10 (7%)

Genotype A (n=41)

Genotype B (n=12)

Genotype C (n=27)

Genotype D (n=56)

Combined response to 28 (68%) 5 (42%) 3 (11%) 6 (11%)
treatment (HBeAg loss and

HBV DNA<10,000 copies/ml)

(N=43)

HBeAg response to treatment | 9 (22%) 5(42%) 5(19%) 18 (32%)

(HBeAg loss but not HBV
DNA<10,000 copies/ml)
(N=41)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Authors’ conclusion: patients with a combined response to Peg IFN therapy for HBeAg positive CHB depends upon HBV genotype, which is sustained through 3 years off

treatment follow up.

Number
of Patient characteristics Comparison of
Reference Study type patients genotypes
Cooksley Open label Adults (>=18 years of age) with HBeAg-positive chronic  Genotypes B
2003. multicentr  N=194 hepatitis B who had not previously treated with versus C.
Peginterferon e phasell conventional interefon, HbsAg positive for more than 6  Multivariable
0-2a (40kDa):  study months, HBV DNA> 500,000 copies/ml, elevated serum  analysis was not
an advancein  comparing ALT value 2-10 times the upper limit of normal (ULN), a  conducted
the treatment  the liver biopsy demonstarating liver disease consistent
of hepatitis B efficacy with CHB, and negative urine or serum pregnancy test.
e antigen- and safety In addition, all fertile men with partners of childbearing
positive of three age and premenopausal woment were required to use
chronic different reliable contraception during the study and for 3
hepatitis B. dosages of months after treatment completion. Patients with
Journal of peginterfer cirrhosis or transition to cirrhosis on liver biopsy must
Viral Hepatitis on a-2a also have had a liver imaging study to rule out hepatic
2003:10; 298-  with that carcinoma.
305. of
el Setting: 18 centeres in Australia, New Zealand, Taiwan,
al Thailand, and China.
interferon
a-2a.
T Exclusion criteria: nucleoside or nucleotide analogue
was use for longer than 6 months and/or within 5 months
provided of study entry; other systemic antiviral therapy;
for 24 positive test at screening for anti-HAV IgM, HCV RNA or
weeks. anti-HCV, anti-HDV or anti-HIV; an increased risk of
metabolic liver disease other than viral hepatitis;
pregnancy or breast-feeding; alcohol or drug abuse
within 1 year of entry; history of severe psychiatric
Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 153 of 803

Length of
follow-up

24 weeks
after the end
of treatment

Source
Outcome of
measures funding
Combined None
response was mentioned
defined as
HBeAg loss,
suppression of
HBV DNA
<500,000

copies/ml and
normalization of
ALT.
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disease or immunologically mediated disease; bleeding
from esophageal varices or other conditions consistent
with decompensated liver disease; severe cardiac or
chronic pulmonary disease; severe seizure disorder or
current anticonvulsant use; active or suspected cancer
or a history of malignancy where the risk of recurrence
is >=20% within 2 years; history of antineoplastic or
immunomodulatory treatment including systemic
corticosteroids; major organ transplantation; thyroid

disease; severe retinopathy and a history

of other severe illnesses or conditions.

Baseline characteristics

(copies/ml), mean

Characteristic Interferon Peginterferon c
(n=51) 2a (all groups)

(n=143)

Male sex- @ (%) 38 (75%) 105 (73.4%)

Age (yr) 30.6 (19-53) | 18-69)

Mean (range)

Race

-Asian -48 (94%) -93 (65%)

-Other -3 (6%) -50 (35%)

Family history of HBV

infection, n(%)

-Yes -19 (37%) -48 (34%)

-No -17 (33%) -53 (37%)

-Unknown -15 (29%) -42 (29%)

Cirrhosis, n(%) 4 (8%) 13 (9%)

Log10 HBeAg 2.57 (0.19) 2.70

(PEIU/mI), mean (SE)

Log10 HBV DNA 9.2 (0.19) 9.3

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Results:

(SE)

ALT (U/L), mean (SE) 114.5 (9.8) 139.3

Genotype B (n=125)

Genotype C (n=61)

interferon treatment (N=51)

Combined response to Peg 41 (33%) 13 (21%)
interferon treatment (N=143)
Combined response to 31 (25%) 4 (6%)

Authors’ conclusion: none related to genotypes.

Reference Study type
Chen 2011. Follow up
Hepatitis B study.
virus genotype

B results in

better

immediate, lat
and sustained
responses to
peginterferon-
alphain
hepatitis B e
antigen
positive
patients.
Journal of
Gastroenterol

Number
of
patients

N=88

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Patients with HBeAg-positive chronic hepatitis B, who (as
part of the study) received peginterferon a-2a (180ug)
weekly for 6 months, after which they were followed for
24 weeks 48/88 (55%) were genotype B

Inclusion: seropositivity for HbsAg for at least 6 months
prior to entry, seropositivity for HBeAg and HBV
DNA>105 copies/ml and elevation of serum alanine
aminotransferase (ALT) levels two times above the upper
limit of normal (40 U/L) before therapy.

Setting: Taiwan

Exclusion criteria: any sign of autoimmune hepatitis,
markers of HCV, HDV, or HIV, previous oral antiviral drug
treatment for CHB in the last six months.

Comparison of
genotypes

Genotypes B
versus C

Statistical
analysis:
Multivariable
logistic
regression for
all baseline
characteristics
was
conducted for
HBeAg
clearance at24
weeks post
treatment (34
events); and

Page 155 of 803

Length of
follow-up

24 weeks
after the
end of
peginterfer
on
treatment

Outcome
measures

HBeAg clearance
was defined as the
loss of HBeAg with
or without anti-
HBe

on at least two
consecutive follow
up visits 4 weeks
apart.

HBeAg
seroconversion
was as HBeAg loss
with anti-HBe as
above

Combined

Source
of

funding
By a
grant
CMRPG
880011
from
Chang
Gung
Memoria
I
Hospital.
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ogy and
Hepatology
2011: 26; 461-
468.

Results:

Baseline (pre-treatment) characteristics

for HBeAg
seroconversio

Characteristic

Total sample (N=88) n (32 events).

(Cut-off from ROC curve)

Male:female 69:19

Age (yr) 35.1(8.4)

meanzSD

ALT (U/L): <=200 34 (38%)
>200 54 (62%)

(Cut-off from ROC curve)

HBV DNA (copies/ml)

<=108 52 (59%)

>108 36 (41%)

Genotype B (n=48)

Genotype C (n=40)

HBeAg loss (N=34)

25 (52%) 9 (23%)

Combined response (N=25)

20 (42%) 5(13%)

The authors also reported that univariate analysis revealed that genotype B was important factor for delayed HBeAg seroconversion (P-0.012) after 24 week post

treatment.
Multivariable analysis:

For HBeAg clearance at week 24 post-treatment (n=34 events), the analysis included 9 predictors - age, gender, ALT <200, T-bilirubin, HBeAg pretreatment sample:

response was
defined as serum
HBV DNA level
below 105
copies/ml, HBeAg
seroconversion,
and normal ALT
level at 24 weeks
post treatment.

cutoff ratio <200, HBV DNA< 8 log10 copies, genotype B vs C, T1846 mutation, A1896 mutation; i.e. events/covariate = 3.8. Results were significant for:
e Genotype B versus C: OR 4.4 (95%Cl 1.2 to 16.1); 9/40 (23%) response rate for Genotype C

e HBeAg S/Co ratio <200 versus >200: OR 20.4 (95%Cl 5.2 to 83.3)

e ALT > 200 versus <200 U/I: OR 3.7 (95%Cl 1.04 to 13.4)
e T1846 mutation at baseline: OR 4.2 (95% 1.01 to 17.5)

For HBeAg seroconversion at week 24 post treatment (n=32 events), multivariable significant predictors were HBeAg S/Co ratio <200 versus >200 and T1846 mutation,

i.e. Genotype was not a significant predictor (but no data)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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For the combined response at week 24 post treatment (n=25 events; ratio events:covariates =2.8), multivariable significant predictors were:
e Genotype B versus genotype C: OR 7.2 (95%Cl 2.1 to 25)
e HBeAg S/Co ratio <200 versus >200: OR 8.6 (95%Cl 2.7 to 27)

Authors’ conclusion: HBV genotype B was a significant factor to predict both HBeAg clearance and combined response for patients treated with peginterferon a-2a.

Reference

Fan HB, Guo
YB, Zhu YF,
Chen AS, Zhou
MX, Li Z, Xu
LT, MA XJ, Yan
FM. HepatitisB
virus genotype
B and high
expression of
interferon
alpha receptor
B subunit are
associated
with better
response to
pegylated
interferon
alpha 2ain
Chinese
patients with
chronic
hepatitis B

Study type

Follow up
study.

Number
of
patients

N=65 but
5 people
did not
complete
treatment
because
of severe
adverse
events

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Outpatients with HBeAg-positive or negative chronic
hepatitis B received peginterferon a-2a (180ug) weekly
for 6 months, after which they were followed for 24
weeks. 33/60 (55%) were genotype B

Inclusion: “Chronic hepatitis B infection”. Exclusion:
patients with infections caused by other viruses,
including hepatitis C, D, A and E; HIV; autoimmune
hepatitis, patients with liver cirrhosis, decompensated
liver disease, current/past history of alcohol abuse,
psychiatric conditions, previous liver transplantation,
evidence of HCC and patients who were taking antiviral
drugs or interferon before biopsy..

Setting: China
Baseline (pre-treatment) characteristics
Characteristic Total sample (N=52)
Male:female 33:19
Age (yr) 31.5(8)
meanzSD

Comparison of Length of

genotypes follow-up

Genotypes B 24 weeks

versus C after the
end of

Statistical peginterfer

analysis: o

Multivariable treatment

forward

stepwise

logistic

regression,

including all

factors that
had a p-value
of <0.05 in
univariate
analysis (n=30
events)

Page 157 of 803

Outcome
measures

Sustained
composite viral
response defined
as continued
response after
cessation of
treatment for
normalisation of
ALT and HBV DNA
loss.

Source
of
funding
Stated to

be “none
declared

”
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infection.
Hepat. Mon.
2012:12; 333-
8.

Results:

HBeAg positivity

Genotype B: 20 (60.6%),
Genotype C: 14 (73.7%)

Genotype distribution

B 33 (55.0%)

C 19 (31.7%)

B+C 3 (5.0%)

D 3 (5.0%)

ALT (U/L) Genotype B: 163.5 (SD

97.5); C134.0 (SD 59.6)

HBV DNA (log10 copies/ml)

9.3 (SD 2)

Genotype B (n=33)

Genotype C (n=19)

Sustained combined response
(N=30)

22 (66.7%) 5 (26.3%)

Multivariable analysis:

For composite sustained response at week 24 post-treatment (n=30 events), the analysis included 6 predictors — IFNAR2 expression in the liver, ALT level, ,age,
gender,, HBeAg status, Genotype, HBV DNA level; i.e. events/covariate = 5 Results were significant for:

e IFNAR2 expression in the liver: OR 3.80 (95%Cl 2.54 to 5.7); p<0.05

e ALT level: OR 1.05 (95%Cl 1.03 to 1.08) per U/L; p<0.05
e HBV DNA level <5 log10 copies/ml versus > 5 log10: OR 1.75 (95%Cl 1.14 to 2.56); p< 0.05

e Genotype B versus C: not significant

Authors’ conclusion: HBV genotype B and high expression of IFNAR2 in the liver are closely associated with better response to Peg-IFN- a-2a therapy among Chinese
patients with chronic hepatitis B.

Reference Study type

Number

of

Patient characteristics

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Comparison of
genotypes
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Length of
follow-up

Outcome
measures

Source
of
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patients
Bonino 2007. Roll over N=537 Patients with HBeAg-negative chronic hepatitis B Genotypes A versus B 1year after Post treatment
Predicting long term analyzed who participated in a trial comparing versus C versus D. theend of  combined
response to observatio  in the peginterferon a-2a monotherapy versus The authors treatment  response was
peginterferon  nal study original peginterferon a-2a plus lamivudine versus conducted several defined as both
a-2a, RCT lamivudine monotherapy for 48 weeks multivariable ALT normalization
lamivudine (Marcellin ~ (Marcellin, 2004). analyses. In each case and an HBV DNA
and the two ,2004). a full analysis was level of <20,000
combined for For the Inclusion: positivity for HBsAg and anti-HBe carried out, using pre- copies/ml, 24
HBeAg analysis  5htibody but negative for HBeAg, HBV DNA defined covariates and weeks post
negative of this level> 100,000 copies/ml and an ALT level>1 without step-up or treatment,
chronic study times but <=10 times the upper limit of normal step-down
hepatitis B. only (ULN; 30 1U/I in this study). All patients included  elimination. Ethnicity
Gut 2007: 56; those of 11,4 CHB status confirmed by liver biopsy within ~ Was later excluded
639-705. Asian o.r 12 months prior to randomisation. Previous because of high

Ca.u.ca5|an treatment for CHB was allowed, but not within correlation with

originand  the 6 months prior to the study. genotype.

singularly

infected

with HBV Exclusion criteria: none mentioned (linked to

genotype Marcellin 2004 study)

A, B, Cor

D were

included

(N=518).
Results:

Genotype A Genotype B Genotype C Genotype D
Combined response to 3/11 19/43 31/63 9/55

o-2a (N=63/172)

given genotype

treatment with peginterferon

Proportion of all patients with

11/172 (6%)

19/172 (11%)

63/172 (37%)

55/172 (32%)

Combined response to

2/10

9/41

38/69

20/54

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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funding
By a
research
grant
from
Roche,
Basel,
Switzerla
nd.
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treatment with peginterferon
a-2a treatment and
lamivudine (N=68/174)

Combined response to 1/8 19/49 15/57 7/63

treatment with lamivudine

(N=42/177)

Proportion with each 29/523 (5.5%) 133/523 (25.4%) 189/523 (360%) 172/523 (32.9%)
genotype

Multivariable analysis:

For combined response at week 24 post-treatment in all patients across all treatments (n=173 events; n=518 patients), the analysis included 14 predictors - age,
gender, genotype (4 categories), ethnicity, body weight, HAI score, serum ALT (screening and baseline), serum HBV DNA (baseline). Three treatment arms were also
included and interaction terms were investigated. i.e. events/covariate >10. The results for genotype, adjusted for treatment were:

e Genotype A versus B: OR 0.42 (95%Cl 0.1 to 1.2); p=0.097

e Genotype A versus C: OR 0.33 (95%Cl 0.1 to 0.9); p=0.03

e Genotype A versus D: OR 0.97 (95%Cl 0.3 to 2.7); p=0.958

e Genotype B versus C: OR 0.79 (95%CI 0.5 to 1.3); p=0.344

e Genotype B versus D: OR 2.31 (95%Cl 1.3 to 4.2); p=0.006

e Genotype C versus D: OR 2.9 (95%Cl 1.7 to 5.0); p<0.001

e  For PEG interferon versus PEG IF + lamivudine: OR 1.19 (0.8 to1.9; p=0.460

e However, there was an interaction between treatment arm and genotype (p=0.018), suggesting patterns of response to the 3 study drugs differed according to
genotype and the response to treatment was not uniform across the 4 genotypes

For combined response at week 24 post-treatment in the subset of patients receiving PEG interferon monotherapy or lamivudine, the interaction between treatment
and genotype was no longer significant (p=0.637) indicating response for PEG interferon versus lamivudine was higher for the former, regardless of genotype.

For combined response at week 24 post-treatment in the subset of patients receiving PEG interferon monotherapy or PEG interferon + lamivudine, the interaction term
was again significant (p=0.027). The authors attributed this to differing responses for the two treatments for genotypes B and D.

In this subset of patients (n=131 events), after adjusting for age, gender, body weight, screening ALT, baseline ALT and baseline HBV DNA, the comparison of PEG IF +
Lamivudine versus PEG interferon monotherapy gave the following results on multivariable analysis:

e Ingenotype B: OR 3.5 (95%Cl 1.3 to 9.1); control group risk 19/43 (44%)
e Ingenotype D: OR 0.4 (95%Cl 0.1 to 1.2); control group risk 9/55 (16%)

Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 160 of 803
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For combined response at 24 weeks post-treatment in the subset of patients given PEG interferon with or without lamivudine (N=294 patients; n=139 events),

multivariable analysis gave the following results:

e Genotype C versus genotype D: OR 3.3 (95%Cl 1.7 to 6.5); control group risk 21%

e Age (more likely in younger patients: OR 1.3 (95%Cl 1.0 to 1.7) per 10 year decrease

e HBV DNA levels at the end of treatment: OR 2.9 (95%Cl 1.1 to 7.7) per 1 logl0 decrease
HBV DNA levels at baseline: OR 1.2 (95%CI 1.0 to 1.4) per 1 log 10 decrease

Authors’ conclusion: infecting HBV genotype significantly influenced combined response at 24 weeks post-treatment, in patients treated with peginterferon a-2a

and/or lamivudine.

Reference Study type

Zhao 2007. Multicente
Genotype B r open
and Younger label
Patient Age parallel
Associated RCT.
with Better

Response to

Low-Dose

Therapy: A

Trial with

Pegylated/No

n pegylated

Interferon a-

2b for

Hepatitis B

Number
of
patients

N=230
(equal
numbers
of
patients
randomiz
ed to
pegylated
IFN a-2b
and IFN
a-2b.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Patients with HBeAg-positive chronic hepatitis B
(defined as the presence of HBsAg for at least 6
months prior to enrolment) randomized to receive
pegylated IFN a-2b or IFN a-2b.

Inclusion: aged 18-70 years, serum HBV DNA> 105
copies/ml, and ALT within a range of 2-10 times
the upper limit of normal (ULN), WBC cound >3 x
109 platelets/L.

Setting: 6 clinical centers in China.

Exclusion criteria: patients with any cause of liver
disease other than CHB, pregnant and/or breast

Comparison of Length of

genotypes follow-up
Genotypes B 24 weeks after
versus C the end of
Statistical treatment.
analysis:

multivariable

analysis was

conducted

(n=29 events);
treatment was
also included
(but not
significant) no
further details

Page 161 of 803

Outcome measures

Sustained combined
response was
defined as serum
HBV DNA level<10°
copies/ml, HBeAg
loss and normal ALT
levels at the end of
24 weeks follow up.

Source
of
funding
None

mention
ed.
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r Antigen- feeding women, use of immune regulators during
c Positive the previous 6 months, or individuals who have
. Patients with received antiviral treatment (nucleoside analogue
¢ Chronic and IFN) during the previous 3 months of the start
é Hepatitis in of the study.
: China. Clinical
P Infectious Baseline characteristics
5 Diseases 2007: "
< 44; 541-8. Characteristic Peg IFN a-2 IFN a-2
; (n=115) (n=115)
<
Male, no (%) 93 (80.9%) 96 (83.5%)
Age (yr) 31 (18-53) 31 (18-66)
Median (range)
IFN experience 20 (17.4%) 10 (8.7%)
ALT (x ULN), mean | 4.2 (2.0) 3.8(2.0)
(SD)
HBV DNA (log 8.1(0.8) 8.0(1.0)
copies/ml),
mean 8D)
Genotypes
-B 31 (27%) 29 (25.2%)
-C 84 (73%) 86 (74.8%)
Results:
Genotype B (n=60) Genotype C (n=170)
Sustained combined response (fEl | 16 (31.7%) 13 (7.7%)
both Peg IFN a-2b and IFN a-2b*)
(N=29)
Proportion with given genotype 60/230 (26%) 170/230 (74%)

* the authors reported that there was no difference in the experience of sustained combined response between those received IFN a-2b and peg IFN a-2b (OR 1.727
(0.72-4.13), P=0.22).
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Multivariable analysis:
For composite response at week 24 post-treatment (n=29 events), the analysis included 6 predictors - age, gender, genotype (C versus B), baseline ALT level, HBV DNA
(baseline) and treatment. i.e. events/covariate 4.8. The results were:

Genotype C versus genotype B: OR 0.189 (95%Cl 0.078 to 0.457); 16/60 (32%) for genotype B
Age >25 years versus <25 years: OR 0.385 (95%CI 0.161 to 0.921)

PEG interferon versus IFN: OR 1.727 (95%Cl 0.721 to 4.137)

Gender — male versus female: OR 0.593 (95%CI 0.220 to 1.597)

Baseline ALT level 23.4 versus <3.4 ULN: OR 1.226 (95%Cl 0.514 to 2.923)

Baseline HBV DNA level > 8.1 log10 copies/ml versus <8.1 log10 copies/ml : OR 0.527 (95%Cl| 0.217 to 1.280)
Thus, although the analysis included treatment, this was not significant — this may have been because there were relatively few events

Authors’ conclusion: Results of the multivariate analysis revealed that HBV genotype B was independent factor associated with sustained combined response.

E.5.2 Patients treated with lamivudine

Number
Study of

Reference type patients
Akuta Followup n=213
2003A. The study
influence of
hepatitis B
virus

genotype on

the

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Patients positive for hepatitis B surface antigen (HBsAg)
received lamivudine monotherapy (100 mg) for more than 1
year.

Inclusion: AST and ALT levels were abnormal before the
commencement of the treatment, liver biopsies have been
performed during the evaluation process before the onset of

Comparison of
genotypes

Genotype A
versus B versus
C

No
multivariable
analysis

Page 163 of 803

Length of
follow-up

Lamivudien
treatment
ranged
between
the three
HBV
genotypes

Outcome
measures
Lamivudine
resistance
(end of
treatment)

Source
of
funding

None
reported
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clinical disease and another biopsy was performed after

symptoms had subsided; both confirming the presence of
chronic hepatitis without decompensated cirrhosis and HCC.

Setting: Japan

Exclusion criteria: decompensated liver disease, and co-
infection with hepatitis A, C or D virus, TT- virus,
cytomegalovirus, Epstein-Barr, herpes simplex virus, and HIV,
lifetime cumulative alcohol intake<500 kgr, no history of other
liver diseases, such as autoimmune hepatitis, alcoholic liver
disease, or metabolic disease.

Baseline characteristics:

Lamivudine resistance was not detected in any of the
pretreatment serum samples from patients infected with HBV

genotype A, B and C.

Median (range)

Characteristic Genotype A | Genotype B Genotype (
(n=8) (n=20) (n=185)

Male: female 8:0 19:0 150:35

Age (yr) 44 (25-49) 50 (24-66) 44 (22-71)

Median (range)

HBeAg positive 5 (62.5%) 3 (15%) 100 (54.1%

HBV DNA

(Meg/ml) 120 (<0.7- 8.4 (<0.7- 13.0 (<0.7-

Median (range) 3800<) 3800<) 3800<)

Cirrhosis- no (%) | 1(12.5%) 2 (10%) 26 (14.1%)

Total bilirubin 0.5(0.3-7.4) | 0.7 (0.4-10.5) | 0.8(0.2-16

(mg/dl)

Median (range)

ALT (1U/ml) 63 (27-2928) | 93 (16-1404) 110 (16-22

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Albumin (g/dl) 3.9(3.1-4.5) | 4.1(3.4-4.5) 3.9 (2.6-4.¢
Median (range)
Results:

Both HBeAg positive and Genotype A Genotype B Genotype C

negative

Lamivudine resistance at the 12.5% 0 14.3%

end of 1 year

Lamivudine resistance at the 27.1% 16.9% 27.3%

end of 2 years

Lamivudine resistance at the 27.1% 16.9% 31.9%

end of 3 years

HBeAg positive Genotype B Genotype C

Lamivudine resistance at the 0 18.8%

end of 1 year

Lamivudine resistance at the 0 39.9%

end of 2 years

Lamivudine resistance at the 16.9% 39.9%

end of 3 years

Both HBeAg positive and Genotype B Genotype C

negative

Lamivudine resistance at the 0 9.4%

end of 1 year

Lamivudine resistance at the 0 13.8%

end of 2 years

Lamivudine resistance at the 19.1% 26.1%

end of 3 years

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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ror
P =
;oc Authors’ conclusion: Results suggested that lamivudine resistance in HBV does not seem to depend on the genotype. Lamivudine resistance according to HBeAg state
i ; might be different between HBV/B and HBV/C.
¥
'oa
i 2
) C
-
. _c: Source
£ Study Number of Patient characteristics Comparison of Length of Outcome of
. Reference type patients genotypes follow-up measures funding
Yuen 2004. n=154 Patients with HBeAg-positive chronic hepatitis B on long term  Genotype B Rangedin 1) Virological The
Long-term lamivudine (participated in three trials NUCB2009, versus C the study. breakthrough trials
Follow-Up NUCB3018, NUCB4003). with YMDD were
Study of Inclusion: patients> =16 years old, positive for hepatitis B (numbers were mutations sponsor
Chlﬁese surface antigen (HBsAg) for at least 6 months, positive for too small for the (restlstance) ed by
Pajtlents HBeAg, had an HBV DNA level of >0.7x106 copies/ml, had ALT  genotypes A, D to defined as the _GIaXQSm
with YMDD levels between 1.3 and 10 times the upper limit of the normal  ajlow analysis) reappearance of ithKline
Mutations; range. HBV DNA for at  Researc
Significanc ) least two h
e of Exclusion criteria: none mentioned o el consecutive Laborato
Hepatitis B ’ analysis was follow-ups and ries.
Virus .report.ed, the presence of
Genotypes Baseline characteristics including YMDD
and Characteristic All patients Patients with genotyg)e (I-?BV mutations.
Characteris (n=154) virological \Isel\lr:uls ,I ALT 2) Biochemical
tics of breatkthrough and level S flares in
Biochemic YMDD mutations( evels on . patients with
al Flares. n=43) presentation YMDD
Tenmel @ (n=43 events). tati
p—— Male: female 117:41 30:13 mutations
Inica defined as
Microbiolo Age ('yr) 31.8 (16.1-54.4) 32.4 (16.3-47.3) Only p-values increases in ALT
gy 2004: Median (range) reported (0.95 for vEles e
3932-3936. ALT-U/litre 56 (9-838) 56 (9-269) Genotype B the ULN from
Median (range) VEersus C) the normal ALT
HBV DNA-106 | 1,786 (11-20000) | 1.222 (15-11000) levelin the
preceding

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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copies/ml
Median (range)

Median follow
up in months

51.7 (28.7-71.5)

(range)

Genotypes

-B 39 (25%)

-C 114

Results:
Genotype B Genotype C P value

Virological breakthrough with | 11/39 32/114 0.95
YMDD mutations (n=43)*
Biochemical flares (n=43) 481 (88-854) 417 (71-1906) 0.78
Median (range)

follow up.

*the authors also reported the results of a cox regression analysis by including the variables of HBV genotypes, HBV DNA, ALT levels on presentation and there was still
no significant difference in the cumulative risk of virological breakthroughs with YMDD mutations between patients with genotypes B and C (P =0.95)

Authors’ conclusion: the chances of YMDD mutations with virological breakthroughs and biochemical flares were similar in patients with genotypes B and C

Number
Study of Patient characteristics
Reference type patients
Chan 2003. Follow n=35

Hepatitis B up
virus genotype study
has no impact

on hepatitis B e

antigen

Patients with HBeAg-positive chronic hepatitis B who received

lamivudine 100 mg daily for 12 (10-18) months.

Incluson: positive for hepatitis B surface antigen (HBsAg) for
at least 6 months, were negative for antibodies to HBsAg and

positive for HBeAg, had an HBV DNA >1,000,000 copies per

millilitre.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Comparison of

(range 6-34)
months after

performed by
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Outcome
measures

HBeAg
seroconversion
at 6 months
follow up
defined as loss
of HBeAg,

Source
of
funding
None

mention
ed.
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value)

seroconversion restriction appearance of
after Setting: Prince of Wales Hospital, Hong Kong. fragment antibodies to
lamivudine length HBeAg and
treatment . L . . . . . polymorphism normalization of
Exclusion criteria: evidence of liver cirrhosis complications,
i : . i o ALT at the end
hepatocellular carcinoma or co-infection with hepatitis C or £ anti-viral
HIV virus Adjusted o antra
’ logistic treatment and
, . regression the response
Baseline characteristics analysis sustained for at
Characteristic Lamivudine (n=35) reported, but least 6 months
Male sex- no (%) 25 (71%) only 4 events el e
of treatment
Age (yr) 38 (22-47) until the last
Median (range) follow up.
Initial ALT (1U/ml) 135 (36-1122)
Median (range)
Follow up months 27 (18-46)
Genotype
-B 14 (40%)
-C 21 (69%)
Results:
Genotype B Genotype C Unadjusted analysis (P Adjusted analysis for

age, gender, initial ALT
levels and follow up
duration (P value)

HBeAg seroconversion (n=35)

2/14

2/21

1.00

0.51

Authors’ conclusion: HBeAg seroconversion after treatment by lamivudine was not influenced by the HBV genotype.

Reference  Study

Number of

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Comparison of
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Length of

Outcome

Source
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type patients genotypes follow-up
Yuen 2003. n= 82 Patients with chronic hepatitis B with no further information Genotype versus Week 48
Hepatitis B on the inclusion criteria. (end of
Genotypes (numbers were treatmen
iHn Chr?f'icB Setting: Hong Kong too small for the t)
eg)atltls Exclusion criteria: no information genotypes A, D to
an allow analysis)
Lamivudin N ltivariabl
e Therapy Baseline characteristics: 0 rlnu. el
analysis
Characteristic Genotype B Genotype C y
(n=21) (n=61)
Male sex- no (%) 15 (71%) 47(77%)
Age (yr) 23.4 (16-42.6) 31.3 (16.4-4¢
Median (range)
Initial ALT (IU/ml) 36 (11-398) 60 (14-506)
Median (range)
HBV DNA, x 106 2,310 (5.8-48,400) 1,010
copies/ml (1.8-528,000
Median (range)
Follow up period, 33 (26.3-66.2) 38.9 (25.4-6(
months
Median (range)
Results:
Genotype B Genotype C P value
ALT normalization at 24 and 7/8 27/37 0.66
52 weeks of lamivudine
treatment*
HBeAg seroconversion at 1 2/21 7/61 1.0
year after lamivudine

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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measures

1) ALT
normalization
2) HBeAg
seroconversion

3) YMDD
mutations

of
funding
Not

mention
ed.
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treatment

YMDD mutations at 1 year

after lamivudine treatment

3/21

12/61 0.75

*8 patients with Genotype B and 37 patients with Genotype C had elevated ALT at baseline.

Authors’ conclusion: there was no influence of HBV genotypes on the development of long-term complications and lamivudine therapy in Hong-Kong.

Reference  Study type

Tseng
2008. A
higher
alanine
aminotran
sferase
level
correlates
with
earlier
hepatitis B
antigen
seroconver
sion in
lamivudine
-treated
chronic
hepatitis B
patients.
Liver
Internation

Retrospectiv
e analysis

Number
of
patients

n= 253,
but 104
selected
for
analysis
(availabl
e data)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Patients with HBeAg-positive chronic hepatitis B and positive
for hepatitis B surface antigen (HBsAg) for at least 6 months
who had pretherapy serum ALT level over five times ULN.
Patients received lamivudine for 12-18 months.

Setting: Taiwan.

Exclusion criteria: evidence of autoimmune liver disease or
inheritable disorders such as haemochromatosis or Wilson’s
disease and a history of alcoholism and co-infection with
hepatitis C or D virus or HIV virus.

Baseline characteristics

Characteristic All sample (N=253)

Sex (female/male)

64 (25.3%)/189 (74.7%)

Age (yr) [meanzSD] 36.2 £11.0
Pretherapy ALT level (U/L) 525.4+346.8
[meanSD]

Log HBV DNA (copies/ml) 7.45 +1.87

Comparison of
genotypes

Genotype B
versus C

Multivariable
analysis of HBeAg
seroconversion 6
months post-
therapy) (n=29)
reported but few
details or results
given

Page 170 of 803

Length of
follow-up

Week 48
(end of
treatmen
t) (n=and
6 months
off
therapy

Source
Outcome of
measures funding
HBeAg

seroconversion
at the end of
lamivudine
treatment and
at 6 months
follow up.
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244 (96.4%)/9 (3.6%)

156 (61.7%)/97 (38.3%)

8.07 (2.57-15.43)

73 (70.2%)/ 31 (29.8%)

99 (95.2%)/ 5 (4.8%)

al: 1478- [meantSD]
3223. Liver cirrhosis (no/yes)
Treatment duration (months) 16.1+2.9
[meanSD]
Previous lamivudine use (no/yes)
Duration of previous use of
lamivudine (months) [median
(range)]
HBV Genotype (B/C) (n=104)
Detectable lamivudine-resistant
strains (no/yes) (n=104)
Results:
Genotype B Genotype C
HBeAg seroconversion (at the 10/31
end of treatment) (n=39)
HBeAg seroconversion (at 6 8/31

months follow up) (n=29)

Multivariable analysis for 6 months post treatment results for HBeAg seroconversion (few details) (n=29): authors reported that there were “no significant differences”
for the following: age, gender, pre-therapy ALT levels, treatment duration, additional therapy after HBeAg seroconversion, viral load and genotypes B versus C; previous
lamivudine usage was stated as “tended to be associated with relapse (p=0.062). This suggests 8 covariates, i.e. ratio of events/covariate = 3.6

Authors’ conclusion: No significant difference was found in terms of pretherapy serum ALT values, viral load and genotypes between seroconverters and non

seroconverters.

Reference  Study Number of

Patient characteristics

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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bt type patients of genotypes follow-up measures of
;oc funding
:_ E Inoue Followup n=28 Patients with chronic hepatitis B who were treated with Median 47 1) By Grant-in-
! : 2011. study. lamivudine and adefovir for more than 6 months. All patients months undetectable Aid for Young
E 2 Four-year developed virological breakthrough (>1 log copies/ml (range 9- HBV DNA<2.6  Scientists (B)
) < study of increase in the HBV DNA) and adefovir was added. 75) log copies/mll from
Fd lamivudine Setting: Japan. 2) ALT Ministry of
¢ and normalization ~ Education,
H fovi I
g ade o_\nr . Exclusion criteria: co-infection with hepatitis C nor had a Culture,
combinatio . . . Sports,
history of other liver diseases. .
n therapy Science, and
in Technology
lamivudine Baseline characteristics of Japan and
resistant Characteristic Genotype B (n=7) Genotype C by grants
hepatitis B (n=20) from
i Male sex- no (%) 5 (71.4%) 14 (70%) Ministry of
influence - Health, Labor
of hepatitis Age (yr) [median 51 (18-70) 53.5 (35-68) v W
B virus (range)] of Japan.
genotype Patients with cirrhosis, | 1 (14.3%) 7 (35%)
and n (%)
resistance Patients with HCC, n 0 7 (35%)
mutation (%)
pattern. . . . )
Journal of HBeAg positive, n (%) 3 (42.9%) 13 (65%)
Viral HBV DNA-log copies/ml | 7.2 (5.3->7.6) 7.6 (4.3->7.6
Hepatitis [median (range)]
18: 206- ALT levels, IU/L 314 (47-760) 78.5 (29-102
215. [median (range)]
Results:
Genotype B Genotype C
Early virological response (HBV 5/7 5/20
DNA <2.6 log copies/ml at 6

Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 172 of 803
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| months)

The authors also reported that the cumulative probability of undetectable HBV DNA was significantly higher in genotype B than in genotype C (P=0.0496) whereas there
was no significant difference in that of ALT normalization.

Authors’ conclusion: none related to genotype.

Reference

Hsieh 2009.
Hepatitis B
virus genotype
B has an
earlier
emergence of
lamivudine
resistance
than
Genotype C.
Antiviral
Therapy 14;
1157-1163.

Study type

Retrospecti
ve analysis

Number
of
patients

N=40

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Patients with chronic hepatitis B who developed
lamivudine resistance during lamivudine monotherapy
(100mg daily) were retrospectively screened and
consecutively enrolled from the gastroenterology
clinics. Among them, 11 patients received interferon
based therapy prior to enrollment and the rest were
naive to nucleoside/nucleotide treatment.

Inclusion: positive for HbsAg for at least 6 months
before enrollment and negative for antibodies against
hepatitis C virus, D and HIV infection.

Setting: National Taiwan University Hospital

Baseline characteristics

Characteristic Genotype B Genotype C
(n=24) (n=16)

Male/female 21/3 14/2

Age (yr) 39.2+2.6 35+3.3

Comparison of Length of
genotypes follow-up

Genotype B No
versus C

Multivariable
linear
regression on
time to
resistance —
appears to
have been
analysed on
the
continuous
variable time,
despite Kaplan
Meier plot

Page 173 of 803

Outcome
measures

Time to lamivudine
resistance (3TC-R
HBV).

Early emergence of
lamivudine
resistance was
define as a
detectable
mutation strain
within 12 months
of treatment.

The detection of
lamivudine
resistant strains
was performed
whenevever a
biochemical
breakthrough
occurred (increase
in serum ALT level
above the upper
limit of normal

Source
of
funding

By grants
from the
National
Taiwan
University
Hospital,
Departmen
t of Health
and the
National
Science
Council,
Executive
Yuan,
Taiwan,
National
Helath
Research
Institutes,
and Liver
Disease
Prevention
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meantSD after achieving
ALT, 1U/L 399.3t74.5 | 288.5:99.5 noitElEE ),
HBeAg 14 (58.3%)/10 | 12 (75%)/4

(positive:negat | (41.7%) (25%)

ive), n(%)

HBV DNA 8.0417.56 7.8617.48

log10 IU/ml

Time to first 17.2+2.2 (7- 23.3+2.4 (10-

resistant 47) 48)

strain, months

(range)

HBeAg 12 (50%)/12 11 (69%)/5

(positive/nega | (50%) (41%)

tive), n(%)

Results:
Genotype B patients tended to have shorter interval to develop lamivudine resistance than Genotype C patients (17.2 versus 23.3 months) (P=0.06)

and
Treatment
Research

Foundation.

13/24 in genotype B group and 2/16 in the genotype C group experienced early emergence of lamivudine resistance. By multivariable linear regression on time to
resistance analysis (including age, gender, genotype, pretreatment HBV DNA, HBeAg status and ALT levels), genotype B was one of the independent factors associated

with earlier detection of lamivudine resistance (occurred within the first 12 months of treatment) (P=0.04)

In terms of early lamivudine resistance, genotype B was significantly associated with development of lamivudine resistance within the first 12 months (P=0.004)

compared to Genotype C with an odds ratio (OR) of 8.27.1t is unclear whether this was a multivariable analysis.
Lamivudine resistance pattern (YIDD or YVDD) were not associated with HBV genotype.

Authors’ conclusion: Compared with Genotype C, genotype B appears to have an earlier biochemical resistance to lamivudine.

Patient characteristics Length of Outcome

follow-up measures

Comparison of
genotypes

Patients positive for hepatitis B surface antigen (HBsAg) and Genotype B Week 48 HBeAg
Page 174 of 803

Study Number of
Reference  type patients

Suzuki Cohort n=234

Source
of
funding

None
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study

HBV DNA over 3 months prior to commencement of
lamivudine therapy and were negative for hepatitis C
serological markers. All patients had an elevated serum ALT

for 3 months before the commencement of therapy. None of
the patients had hepatocellular carcinoma at the start of
therapy. Lamivudine was administered orally at 100, 150 or

300 mg/day. 47% of patients were HBeAg positive

Setting:

Baseline characteristics

Characteristic N=234
Femakes/males 46/188
Age (yr) 44 (22-70)

Family history of liver disease

147 (64.5%)

Cirrhosis

31 (13.2%)

Median duration of treatment,
months (range)

25 (12-83)

ALT, IU/litre

110 (16-2,928)

Serum HBV DNA (Meg/ml)

16.5 (0.5-4,000)

HBeAg positive
Per genotypes

111 (47.4%)

-A 6/8

-B 4/21

-C 100/203
-other 1/2
Genotypes

-A 8

-B 21

-C 203

Hepatitis B (chronic): Appendices E-G Final (June 2013)

(end of
treatmen
t)

versus C

(numbers were
too small for the
HBeAg positive
group allow
analysis)

Multivariable Cox
regression
analysis was
conducted across
both HBeAg
positive and
HBeAg negative
groups for the
emergence of
mutation of the
YMDD motif. All
factors that were
at least
marginally
associated
(p<0.1) with
emergence were
tested in the
multivariable
model
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seroconversion mention
was defined as ed.
undetectable

HBeAg and

detectable anti-

Hbe.

Emergence of
lamivudine
resistance
(mutation of the
YMDD motif)
(n=60 events)
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‘ -other ‘ 2
Results:
‘ Genotype A (n=8) ‘ Genotype B (n=21) ‘ Genotype C (n=203)
ALT normalization during the first year of lamivudine therapy
HBeAg positive (n=4) 5/8 4/4 82/98
HBeAg negative (n=17) 17/17 89/102
ALT normalization during the second year of lamivudine therapy
HBeAg positive (n=4) 4/5 2/2 44/52
HBeAg negative (n=4) 10/11 40/50
Undetectable HBV DNA (<0.7 X 106 genomics equivalents/ml) during the first year of lamivudine therapy
HBeAg positive (n=4) 6/8 3/3 78/95
HBeAg negative (n=4) 14/15 95/101
Undetectable HBV DNA (<0.7 X 106 genomics equivalents/ml) during the second year of lamivudine therapy
HBeAg positive (n=4) 2/5 2/2 39/51
HBeAg negative (n=4) 10/11 46/49

Multivariable analysis:
For emergence of resistance during treatment, (n=60 events), the analysis included 3 predictors - HBV DNA level, HBeAg (positive versus negative) and stage of
hepatitis.
e Genotype A, B and C were not statistically significant on univariate analyses (no details given) and were not entered into the multivariable model; however,
genotype C dominated the distribution of genotypes (203/232 — 96%)

A second multivariable analysis in patients who were genotype C only (n=52 events) with the same covariates showed
e HBeAg positive versus negative: HR 2.06 (95%Cl 1.06 to 3.98); p=0.0327
e HBV DNA level was also significant

Authors’ conclusion: Rates of ALT normalization and non-detection of HBV DNA were higher among patients with genotype B than genotype C disease.
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n=82

Study
type
Cohort
study

Reference

Chien
2003.
Determina
nts for
Sustained
HBeAg
Response
to
Lamivudin
e Therapy.
Hepatolog
y 38:1267-
1273.
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Patient characteristics

Patients with HBeAg-positive chronic hepatitis B and HBV
DNA for 6 months. They were treated with lamivudine for a
mean period of 16 months (range 3-55) and achieved

complete response.

Setting:

Exclusion criteria: co-infection with hepatitis C or D virus or IV
virus. Previous treatment fro chronic hepatitis B was
permitted, but not within the 6 months before the study.

Baseline characteristics

copies/ml meantSD

1,478.8+2,575.5

Characteristic Genotype B Genotype C
(n=62; 76% of all) | (n=20)

Male/female 47/15 16/4

Age (yr) 30.4+9.0 34.9£10.3

meanzSD

ALT-U/litre

meanSD 474.3+457.0 568.7+£540.5

>=180 U/L 43 (69%) 18 (90%)

HBV DNA-log

1,068.8+2,130.4

Fibrosis scores

1.6+1.2

24+1.4

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Comparison of Length of
genotypes follow-up
Genotype B Al
versus C patients
were
Statistical followed
analysis: for the up for at
outcome least 12
sustained months
response to after end
treatment after of
12 months therapy.
(43/82),

multivariable
logistic regression
analysis was
conducted.
Variables
significant on
univariate
analysis (p<0.10)
were included in
the analysis, with
stepwise
elimination.
Patients with
missing values
were not
included (number

Page 177 of 803

Outcome
measures

Complete
response was
defined as
normalization of
serum ALT level,
loss of serum
HBV DNA by
hybrid capture
assay and
seroconversion
of HBeAg to its
antibody (anti-
Hbe). Patients
with complete
response
sustained for 12
months after
the end of
lamivudine
therapy were
classified as
sustained
responders.

Source
of
funding
None

mention
ed.
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Precore stop codon 14/36 2/7 not stated)
mutation
Core promoter 12/51 10/18
mutation
Results:
Genotype B Genotype C OR (95% Cl) P value
Sustained HBeAg response 38/62 5/20 5.922 (1.611-21.768) 0.009

Multivariable analysis:

For sustained response during treatment, (n=43 events), the analysis included 5 predictors — age, ALT level, genotype B versus C, additional treatment time after
seroconversion and total treatment time; i.e ratio events/covariates = 8.6.

e Genotype B versus C: OR 5.922 (95%Cl 1.611 to 21.768); p=0.007
e Age: OR 0.943 (95%CI 0.891 to 0.97); p=0.040 (assumed per year)
e Additional treatment: OR 1.097 (95%Cl 1.028 to 1.171); p=0.005

Authors’ conclusion: Genotype was one of the independent factors to predict sustained HBeAg response; patients with genotype B have higher sustained response to

lamivudine treatment.

Study Number
Reference  type patients

Kobayashi  Cohort n=502
2006. study

Response

to Long-

Term

Lamivudin

e

Treatment

of Patient characteristics

Patients persistently infected with HBV and diagnosed with

chronic liver disease received oral lamivudine 100 mg/day for

longer than 1 year. Chronic hepatitis (84.9%) was diagnosed
by liver biopsies performed under laparoscopy, and cirrhosis
(14.5%) by liver biopsy and/or ultrasonographic images plus
laparoscopic findings. They were given lamivudine for a

median of 6.9 years (range 1-10.2 years). 264/502 (53%) were

HBeAg positive; 3%, 8% and 89% were genotypes A, B and C

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Comparison of
genotypes

Genotype A
versus B versus C

Statistical
analysis: for the
outcome
emergence of
resistance (YMDD
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Length of
follow-up

For a
median of
6.9 years
(0.1-
31.2).

Outcome
measures

Lamivudine
resistance
(emergence of
YMDD
mutants);
breakthrough
hepatitis
(unclear how

Source
of
funding
None

mention
ed.
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defined)

Lo in Patients respectively. mutants)
i— < Infected (208/502)), and
g sl Baseline characteristics ol el
L C Hepatitis . of breakthrough
] § Virus Characteristic Ge_notype A Ge_notype B Ge_notype hepatitis (unclear
] : Genotypes (n=15) (n=38) (n=449) number of
i : A, Band C. Male sex- no 14 (93%) 34 (91%) 359 (80% events, but about
T Journal of (%) 176),
g Medical Age (yr) 37 (24-49) 47 (24-67) 44 (18-73 multivariable Cox
” Virology proportional
¢ T 2.7(1.2-5.2 2.3(1.0-5.7 6 (1.0-
78:1276- reatment (1.2-52) 3(1.0-5.7) 36(1.0-9 hazard regression
duration )
1283. - analysis was
i conducted.
Chronic 13 (87%) 33 (87%) 383 (85% \/ariables
hepatitis significant on
Cirrhosis 2 (13%) 5 (13%) 66 (15%) univariate
HBV DNA 8.6(6.1-87) |6.5(<3.7-8.7) | 6.5 (<3.7- analysis (p<0.05)
were included in
- (LGE/ml) e
3 the analysis, with
HBeAg status 11 (73%) 8(21%) 245 (56% stepwise
positive elimination
*patients with genotype A were significantly younger, had
higher levels of HBV DNA and HBeAg positive more frequently
than those with genotype B or C.
Results:
Genotype A Genotype B Genotype C P value
Lamivudine resistance during
follow up
HBeAg positive 9/11 (82%) 2/8 (25%) 117/245 (48%) 0.037
HBeAg negative 3/4 (75%) 9/30 (30%) 68/204 (33%) 0.003
Proportion with given 15/502 (3%) 38/502 (8%) 449/502 (89%)
genotype

s92Ipuaddy
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E.5.3

Multivariable analysis:

For emergence of resistance during treatment, (n=208 events), the predictors included in the analysis was unclear. Significant predictors were:
e Genotype A versus B: HR 2.78 (95%Cl 1.08 to 7.12); p=0.034; it is noted that the proportion of both genotypes A and B are very low (3% and 8%)
e Genotype Cversus B: HR 1.23 (95%Cl 0.62 to 2.42); p=0.56; it is noted that the proportion of genotype B is low 8%
e HBeAg positive versus negative: HR 2.11 (95%Cl 1.53 to 2.92); p<0.001

For the development of breakthrough hepatitis during treatment, (n=about 176 events), the predictors included in the analysis was unclear. Significant predictors were:
e ALT levels <500 versus 2500 U/I: HR 2.56 (95%Cl 1.82 to 5.56); p=0.018
e Cirrhosis versus chronic hepatitis: HR 1.92 (95%Cl 1.24 to 2.97); p=0.004
e HBeAg positive versus negative: HR 2.11 (95%Cl 1.40 to 3.16); p<0.001
e HBV DNA >8 log10 copies/ml: HR 1,57 (95%Cl 1.04 to 2.36); p=0.03
e There was no significant effect of genotype

Authors’ conclusion: HBV genotypes help in predicting response to long-term lamivudine treatment and development of YMDD mutants in patients with chronic

hepatitis B.

Patients receiving adefovir treatment

Reference

Zeng 2008.
Hepatitis B
Virus
Genotype-
Associated
Variability in
Antiviral
Response to
Adefovir

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Study type

Retrospecti
ve analysis
of
prospectiv
e RCTs
adefovir
arms only

Number
of
patients

N=183

Patient characteristics

Patients with HBeAg-positive chronic hepatitis B who
had been treated with adefovir (10mg daily) (phase IlI
trials) for 48 weeks at the outpatient and inpatient
department of the first affiliated hospital of
Chongquing Medical University.

Inclusion: aged between 18-70 years, HbsAg positive in
serum for at least 6 months, presence of HBeAg and
HBV DNA in serum and elevation of serum ALT levels at

Comparison of Length of
genotypes follow-up

Genotypes B No
versus C

Statistical
analysis: for
the outcome
initial
virological
response

Page 180 of 803

Outcome
measures

-Initial virological
response defined
as HBV DNA
levels decreased
to less than 104
copies/ml after
24 weeks of
adefovir therapy.

-HBeAg loss (at

Source
of
funding

By a
grant
from the
National
Basic
Research
Program.
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Dipivoxil
Therapy in
Chinese Han
Population.

Tohoku J. Exp.

Med 2008:

216; 205-211.

least 2 times higher than the normal value.

Exclusion criteria: chronic liver diseases other than HBV
DNA had been excluded by appropriate clinical and
laboratory evaluations. History of malignancy, HIV
infection, liver cirrhosis on ultrasonography, evidence
of decompensated liver disease, prior use of antiviral
treatment or immunomodulatory agents within 6
months that could influence treatment outcomes,
pregnant women.

Baseline characteristics

(57/183),
multivariable
regression
analysis was
conducted.
Variables
significant on
univariate
analysis
(p<0.05) were
included in the
analysis.

18T

Characteristic Genotype B Genotype C Pv
(n=98) (n=75)

Male/female 78/20 61/14 0.4

Age (yr) 31.618.6 33.1+9.8 0.2

meanzSD

Mean ALT 166.1+105.2 171492.3 0.0

(U/L)

Mean serum 7.7£1.5 7.911.7 0.3

HBV DNA

(log10

copies/ml)

Results:
Genotype B (n=98) Genotype C (n=75) P value

Early virological response (HBV 34 (34.7%) 23 (30.7%) 0.172
DNA <104 copies/ml after 24
weeks of adefovir therapy)
HBeAg loss (end of 48 weeks 31 (31.6%) 23 (28.8%) 0.152
treatment)
HBeAg seroconversion (end of 48 | 22 (22.4%) 15 (18.8%) 0.376

s92Ipuaddy
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week 48-end of
treatment)
-HBeAg
seroconversion(a
t week 48-end of
treatment)

-ALT
normalization (at
week 48-end of
treatment)
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weeks treatment)

ALT normalization (end of 48
weeks treatment)

81 (82.7%)

60 (80%)

0.226

Multivariable analysis:
For initial virological response after 24 weeks, (n=57 events), the analysis included 3 predictors — age, ALT levels and HBV DNA level; i.e. ratio of events/covariates of 19

e Genotype B versus C was not statistically significant on univariate analyses and was not entered into the multivariable model
e Age: OR 1.06 (95%Cl 0.92 to 1.37); p=0.038 (as reported by authors; Cl incorrect?)
e Elevated pre-treatment ALT level: OR 0.097 (95%Cl 0.013 to 0.710); p=0.017

e Decrease in pre-treatment HBV DNA level: OR 1.11(95%CI 0.97 to 1.25); p=0.031(as reported by authors; Cl incorrect?)

Authors’ conclusion: There were no statistically significant differences between genotypes B and C in terms of HBeAg loss, HBeAg seroconversion and ALT

normalization.

Reference

Westland
2003.
Hepatitis B
Virus
Genotypes
and Virological
Response in
694 Patients
in Phase llI
Studies of
Adefovir
Dipivoxi.
Gastroenterol
ogy 2003; 125:
107-116.

Study type

Retrospecti
ve analysis

Number
of
patients

N= 694.

Patient characteristics

Patients with chronic hepatitis B who took part in
1 of 2 randomized double blinded placebo
controlled phase Ill trial of adefovir dipivoxil (GS-
98-437 and GS-98-438and who received

adefovir.

Entry criteria and baseline characteristics

Characteristic GS-98-437 GS-98-438
Entry criteria

-HBeAg status Positive Negative
-HBV DNA >=6 >=5
(log10copies/ml)

-ALT (x ULN) 1.2-10.0 1.5-15.0

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Comparison of genotypes

Genotypes A,B,C,D,E,F,G

Statistical analysis:
Multivariable analysis of
variance analyses were
conducted, adjusting for
baseline ALT and serum
HBV DNA levels to
determine the effect of
different genotypes (n=269
events); few details
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Length
of
follow-

up
No

Outcome
measures

Antiviral
response
defined as
reduction in
serum HBV
DNA (log10
copies/ml)

Source
of
funding

None

mentioned.
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Results:

(min-max) ‘

Baseline characteristics

ITT patients (n) 511 184

Male/female 74%/26% 83%/17%
Genotypes

-A 29% 6%

-B 20% 17%

-C 36% 13%

-D 11% 62%

-E <1% 2%

-F 1% <1%

-G 2% 0%

Race

-Asian 59% 30%

-Caucasian 36% 66%

-Black 3% 3%

-Other 1% 0%

Mean age (SD) 35+11.3 46 £10

Mean ALT (x ULN) | 3.3+3.2 3.5+3.6

+SD

Mean HBV DNA 8.2+0.9 6.9 0.9

(log10 copies/ml)

+SD

For HBeAg positive patients, analysis of baseline serum HBV DNA levels revealed significant differences between genotypes (P<0.001); within the genotypes (A-D),
genotype C was associated with significantly lower levels of serum HBV DNA than genotypes A, B and D (P<0.001). Genotype B was associated with signficantly lower
levels of serum HBV DNA than genotype A (P<0.01).
For HBeAg negative patients, there were significant differences in baseline serum HBV DNA levels between the genotypes (P=0.001); genotype D patients had higher
mean levels of serum HBV DNA than genotypes A,B, C (P<0.01). No other differences were significant.

‘ Genotype A (n=43)

‘ Genotype B (n=52)

Genotype C (n=71) Genotype D (n=96)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Mean (SD)

Reduction in HBV DNA (log
copies/ml at 6 months)

-3.58 (1.95)

-3.42 (1.33)

-3.65 (1.35)

-3.68 (1.28)

Multivariable analysis:
For virological response after 48 weeks, (n=269 events), the analysis included 3 predictors — age, ALT levels and HBV DNA level plus genotypes A to G; i.e. ratio of
events/covariates > 10. No odds ratios were reported, but the authors stated that there were no significant differences in antiviral response among the genotypes
(P=0.931). The analysis did not appear to allow for HBeAg seropositivity, but stated that there was equal antiviral efficacy in patients who were HBeAg positive and
negative (p=0.503)

Authors’ conclusion: Forty-eight weeks of adefovir therapy resulted in significant decreases in serum HBV DNA levels in patients regardless of HBV genotype, HBeAg

status or race.

Reference

Buti 2007.
Viral genotype
and baseline
load predict
the response
to adefovir
treatment in
lamivudine-
resistant
chronic
hepatitis B
patients.
Journal of
Hepatology
47:366-372.

Number
of
patients

N=54

Study type

Retrospecti
ve analysis
(collected
from
consecutiv
e patients
files and
virological
records)

Patient characteristics

HBeAg-positive and negative patients with
chronic hepatitis B and with lamivudine
resistance confirmed by detection of mutations
in the YMDD motif of the RNA dependent DNA
polymerase gene of the virus (genotypic
resistance), elevated serum HBV DNA levels (at
least 4 logs and/or more than 1 log elevation
from the LAM on treatment nadir) and/or
elevated serum HBV DNA levels (at least 4 logs
and or more than 1 log elevation from the LAM
on treatment nadir) and/or elevated ALT levels
(>401U/L). Patients were treated with adefovir
either as monotherapy (10mg/day) or in
combination with ongoing lamivudine (100

mg/day).

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Length of
follow-up

Comparison of
genotypes

Genotype AversusD no

Multivariable Cox
proportional hazards
analysis conducted
using 10 fixed
covariates (n=38
events for virological
response).

Only 6 patients had
HBeAg loss. No
further details given
about the analyses
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Outcome measures

-Virological response
defined as serum
HBV DNA <104
copies/ml within the
first 12 months of
treatment as well as
during the on
treatment follow up
period.

-HBeAg loss

Source
of
funding
None

mentione
d.
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Results:

Setting:Department of Hepatology of the Vall
d’Hebron University Hospital, Barcelona.

Exclusion criteria: decompensated liver cirrhosis,
hepatocellular carcinoma, liver transplant,
received immunotsuppressive medication or if
they had co-infections (HIV, HCV, HDV) or other

concomitant liver diseases.

Baseline characteristics of the study population

Characteristic N=54
Male sex- no (%) 44 (81.5%)
Age (yr) 51.1#12.1
meanzSD

BMI 25.613.4
Lamivudine treatment 32.6122.7
duration (months)

ALT (1U/L) 113467.2
HBV DNA (log10 6.98+1.28
copies/ml)

HBeAg positive (%) 25 (46.3%
Genotype A/D/other) 23/29/2
Cirrhosis 20 (37%)

Treatment group
-adefovir
-adefovir +lamivudine

28 (51.8%)
26 (48.2%)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Multivariable analysis:

For virological response after 12 months, (n=38 events), the analysis included 10 predictors — age, BMI, duration of Lamividune therapy, baseline serum ALT levels and
HBV DNA levels, gender, HBV genotype, HBeAg status, cirrhosis, treatment group (ADV monotherapy or ADV+Lam combination); i.e. ratio of events/covariates of 3.8

e Genotype A versus D was not statistically significant on multivariable analysis; on univariate analysis HR 0.65 (95%Cl 0.33 to 1.27); p=0.20
e Gender male versus female: HR 0.20 (95%Cl 0.05 to 0.76); p=0.018

HBeAg positive versus negative: HR 0.37 (95%Cl 0.14 to 0.96); p=0.040

HBV DNA level: HR 0.65 (95%Cl 0.45 to 0.95) per 1 logl0 increase

For HBeAg loss, there were only 6 events, which gives <<10 events/covariate and results are therefore to be disregarded.

Authors’ conclusion: Genotype D HBV infection independently predict HBeAg loss.

Number Source
of Patient characteristics Comparison of  Length of Outcome of
Reference Study type patients genotypes follow-up measures funding
Hass 2009. Retrospecti N=66 Patients with chronic hepatitis B and elevated serum alanine  Genotype A, D No Biochemical None
Rapid HBV ve analysis transaminase (ALT) on at least two occasions, detectable and E response at mentioned.
DNA decrease baseline HBV DNA level (>= 2,000 Ul/ml) and without the end of
(week 12) is decompensated liver chirrhosis as well as no prior antiviral No treatment
an important or immunomodulatory treatment for CHB received adefovir |\ itivariable (96 weeks)
prognostic (10mg daily) for 96 weeks. 69.7% were HBeAg negative. analysis
factor for first- aeEluE)
line treatment Baseline characteristics
with adefovir .
depivoxil for Characteristic Genotype A Genotype D Genotyj
chronic (n=18) (n=44) (n=4)
hepatitis B. J Gender (male 63.1% 61.7% 25%
Gastroenterol %)
44:871-877. Age (yr) 44.5+11.9 40.9+13.7 38+2
Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 186 of 803
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E.6

E.6.1

E.6.1.1

meanxSD

ALT (U/L) 83156 1734268 53+12
Baseline viral 5.04x107 2.27x107 2.01x10
load (I.E/ml) (+x10.8 x107) (+6.83 x107) (3.8 x1
Evidence of 16.6% 11.3% 25%
cirrhosis

HBeAg 72.2% 68.2% 75%
negative

Results:
Genotype A (n=18) Genotype D (n=44) Genotype E (n=4) P value
Biochemical response (at the end | 77.7% 47.7% 75% 0.1
of 96 weeks of adefovir
treatment)
Authors’ conclusion: none related to genotype.
Antiviral treatment
Pharmacological therapies
Monotherapies for HBeAg positive treatment-naive adults with CHB infection
Adefovir vs placebo
Number Compariso Length of Outcome
Reference Study type of Patient characteristics Intervention n follow-up  measures

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Marcellin
2003

RCT

Central
randomisat
ion.
Stratified
according
to seven
geographic
regions.
Permuted
blocks
(with a
block size
of 6) were
used in
each
stratum.

Double
blind.

patients

n=338
(10mg vs
placebo
arms
only)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patients with chronic hepatitis B who were
positive for hepatitis B e antigen (HBeAg +ve)
Setting: Multi centre (78 centres in North
America, Europe, Australia and South-East Asia)

Inclusion:

Male and female patients 16 to 65 years of age
who had hepatitis B e antigen-positive chronic
hepatitis B and compensated liver disease were
eligible for the study. Chronic hepatitis B was
defined by the presence of serum hepatitis B
surface antigen for at least 6 months, a serum
HBV DNA level of at least 1 million copies per
millilitre, and a serum alanine aminotransferase
level that was 1.2 to 10 times the upper limit of
the normal range. Patients were required to
have a prothrombin time that was no more than
one second above the normal range, a serum
albumin level of at least3g per decilitre, a total
bilirubin level of no more than 2.5 mg per
decilitre, a serum creatinine level of no more
than 1.5 mg per decilitre, and an adequate blood
count. Women of childbearing potential were
eligible if they had a negative pregnancy test and
were using effective contraception.

Exclusion:

Co-existing serious medical or psychiatric illness;
immune globulin, interferon, or other immune-
or cytokine based therapies with possible activity
against HBV disease within 6 months before
screening; organ or bone marrow

Adefovir
dipivoxil 10
mg for 48
weeks
(n=172
randomised;
171 baseline
data; 168
had final
histological
data)

Third arm:
Adefovir
dipivoxil 30
mg for 48
weeks
(n=173
randomised;
173 baseline
data; 165
final
histological
data) — not
statndard
dose so not
data
extracted

Page 188 of 803

Week 48
(end of
treatment)

Placebo for
48 weeks
(n=170
randomise
d; 167
baseline
data; 161
final
histological
data)

of

funding
Log reduction  Gilead
of serum HBV  sciences

DNA levels.

Proportion of
patients with
undetectable
levels of HBV
DNA (lower
limit of
detection 400
copies/mL)

change in ALT
and %
patients with
ALT
normalisation

% patients
with loss or
seroconversio
n of HBeAg

% patients
with histologic
improvement
(defined as a
reduction of
at least two
points in the
Knodell
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corticosteroids, immunosuppressants, or
chemotherapeutic agents ; a serum alpha-
fetoprotein level of at least 50ng per millilitre;
evidence of a hepatic mass; liver disease that
was not due to hepatitis B; prior therapy for
more than 12 weeks with a nucleoside or
nucleotide analogue with activity against HBV;
and seropositivity for HIV or hepatitis C or D
virus.
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Baseline characteristics

Characteristic Placebo Adefovir
(n=167) 10 mg
(n=171)
Age-yr (mean 37£11.8 | 34£11.2
+SD)
Male sex- n (%) 119 (71) 130 (76)
Alanine 139+131 | 1394154

aminotransferas
e (mean SD)

U/litre

HBV DNA-log 8.12+0.8 | 8.25+0.9
copies/ml (mean | 9 0

+SD)

Total Knodell 9.65+3.4 | 9.01+3.3
score (mean 5 3

+SD)

Knodell 7.83+2.8 | 7.37t2.7
necroinflammat | 9 5

ory score (mean

+SD)

Knodell fibrosis 1.83+1.1 | 1.64+1.0
score (mean 2 9

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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transplantation; recent treatment with systemic
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necroinflamm
atory score
with no
concurrent
worsening of
the Knodell
necrosis score
48 weeks after
baseline)
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| £5D)
Effect size (week 48)*

Adefovir 10 mg Placebo

n=171 n=167
Change in serum HBV DNA —log copies/ml -3.57£1.64 p<0.001 vs. placebo -0.98£1.32
meanSD
Patients with undetectable HBV DNA (<400 36/171 (21%) 0 (0%)
copies/mL) — n (%)
HBeAg seroconversion**- n /total n (%). 20/171 (12), p<0.049 vs. placebo | 9/161 (6)
HBeAg loss- n/total n.(%) 41/171 (24), p<0.001 vs. palcebo | 17/161 (11)
Normalisation of ALT - n/total n (%) 81/168 (48), p<0.001 vs. placebo | 26/164 (16)
Histologic improvement — n (%) 89/168 (53) 41/161 (25)
Resistance 0 0
Discontinuation of the study prematurely due 2% <1%
to adverse events (%)***

*the number of patients is the number with assessable liver-biopsy specimens at baseline and week 48.

**seroconversion was defined as loss of HBeAg and concurrent gain of antibody against HBeAg at 48 weeks.

***these events included increased alanine aminotransferase or aspartate aminotransferase levels, weight loss, and rash in the 10 mg group; nausea, abdominal pain,
headache, Fanconi-like syndrome, amblyopia and myocardial infarction in the 30 mg group; and nausea in the placebo group.

Authors’ conclusion:

In patients with HBeAg-positive chronic hepatitis B, 48 weeks of 10 mg or 30 mg of adefovir dipivoxil per day resulted in histologic liver improvement, reduced serum
HBV DNA and alanine aminotransferase levels, and increased the rates of HBeAg seroconversion. The 10 mg dose has a favourable risk-benefit profile for long-term
treatment. No adefovir-associated resistance mutations were identified in the HBV DNA polymerase gene.

NOTE: Treatment naive and previously treated with IFN (24% patients; percentage in each group not stated).

Sample size calculation: the study was designed to enrol 166 patients per group, with 90% power to detect an absolute different of 20% (50% vs. 30%) between the
group given 10mg of ADV and the placebo group, assuming that 25% of patients would have missing biopsy specimens that would be considered treatment failures and
that 8% of patients would have missing baseline biopsy specimens, on the basis of a 2-sided type | error rate of 0.05.

The study had 79% power to detect an absolute difference of 10% (16% vs 6%) in seroconversion rate between the groups, assuming that 10% patients would have
missing values (which were counted as treatment failures).

Patients with missing or unassessable data at 48 weeks were considered not to have had responses.

Hepatitis B (chronic): Appendices E-G Final (June 2013) Page 190 of 803

aulapInD g siyieday :(o1uouyd) g siyredsy

O-3 sa2ipuaddy :|eul



T6T

TIn1IM

B ettt st Tl H

natnnade 1A avaa Al

s92Ipuaddy

Reference

Tseng 2009a.
HBV DNA level
asan
important
determinant
of E antigen
seroconversio
n of CHB
during
adefovir
dipivoxil
therapy.

Study type
RCT

Phase llI
randomised
controlled trial

Randomisation
: centrally
randomised
1:1:1

Retrospective
analysis of a
small subset of
patients from a
RCT (Marcellin,
2003)

Numbe
r of
patient
S

52

Patient characteristics

HBeAg positive

Inclusion: male and female, 16 to 65 years old
with HBsAg for at least 6 months, HBeAg

positive, serum HBV DNA >10° copies/mL, ALT

levels around 1.2 to 10 times ULN

Setting: Taiwan

Exclusion: Coinfection with Hep C or D virus
or HIV infection; prior therapy for more than
12 weeks with a nucleos(t)ide analogue;
recent treatment with IFN, systemic steroid,
immunosuppressants, or chemotherapeutic
agents; a serum alpha-fetoprotein level of at
least 50ng/ml; evidence of liver mass; and/or
decompensated liver disease

Baseline characteristics

Interventio  Compariso  Length of
n n follow-up
Adefovir Placebo Post
10mg/day (n=19) treatmen
or tatl
30mg/day* Tl year
(n=33) duration of

treatment:
Total 1year
duration of
treatment:
1 year
*two ADV
groups have
been
pooled into
a single ADV
group

ADV Placeb | Pvalue
(n=33 | o
) (n=19)
Mean age 30.61 | 33.45 NS
(SD) (8.33) | (9.56)
Mean BMI 23.42 | 22.33 NS

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Source
of
fundin
Outcome measures g
HBV DNA (<10’ Not
copies/ml) HBV DNA  stated

was quantified by
PCR assay using
Roche Amplicor HBV
Monitor PCR assay
with a lower limit of
detection of 400
copies/mL

HBeAg
seroconversion
(HBeAg clearance
and anti-HBe
development)HBsAg
, HBeAg and anti-
HbE were detected
by using a
commercial kit
(Abott laboratories)
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(SD) (3.33) | (2.09)
Male/female | 26/7 8/11 p=0.00
;N 7
Mean serum | 8.13 7.87 NS
HBV DNA (0.75) | (0.80)

(SD), logso

copies/ml

Mean serum | 3.45 2.92 NS
ALT (SD), (5.01) | (2.52)

ULN

Genotype 18/15 | 8/11 NS
B/C, n

Mean HAI 6.24 6.89 NS
grade (SD) (3.45) | (3.02)

Mean HAI 1.55 1.68 NS
fibrosis (SD) (1.18) | (1.06)
Cirrhosis, 2/31 1/18 NS
yes/no

Effect size

Notes: This is a retrospective analysis of a small subgroup of patients from a RCT (Marcellin 2003). Baseline factors such as HBV DNA, ALT, gender, age, etc were explored
as explanatory variables using multivariate logistic regression. Factors which have been well characterised as independent determinants for the prognosis of CHB
infection were treated as potential confounders. The authors report univariate and multivariate analyses predicting the endpoints of a) HBeAg seroconversion and b)
HBV DNA < 10° copies/mL. However, as they only analysed 52 patients of the original 388 (not stated why they did not use the entire sample; all results should be
interpreted with caution due to potential bias introduced by only using 13% of the potential data), there was no significant difference in outcome between the
treatment and control groups used here (HBeAg seroconversion 21.2% adefovir and 26.3% placebo).

Factors which significantly predicted HBeAg seroconversion in multivariate analysis: baseline HBV DNA (log copies/mL): OR 0.04 (95% CI 0.01 to 0.44), p=0.010.

Factors which significantly predicted HBV DNA < 10° copies/mL in multivariate analysis: baseline HBV DNA (log copies/mL): OR 0.12 (0.03 to 0.50), p=0.004; treatment
(yes vs. no): OR 90.03 (6.47 to 1252.38 [note very wide Cl]), p=0.001

Authors’ conclusion: Low pre-treatment HBV DNA level is predictive of HBeAg seroconversion in patients treated with Adefovir or placebo. Adefovir may provide
additional benefits for HBeAg seroconversion in patients with pre-treatment HBV DNA levels between 10’ and 10° copies/ml. Profound early HBV DNA reduction may
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contribute to HBeAg seroconversion.

Lamivudine vs placebo

Reference

Dienstag
1999

Study type

Double
blinded
multicentre
RCT

Randomisatio
n and
allocation
concealment
not reported.

Patient characteristics

Previously untreated HBeAg positive patients with
chronic hepatitis B

Inclusion: Patients over 18 years of age with
detectable serum hepatitis B surface antigen (HBsAg)
for at least 6 months, serum hepatitis B e antigen
(HBeAg) for at least one month, and serum alanine
aminotransferase levels that were 1.3 to 10 times the
upper limit of the normal range for at least 3 months.
Patients also had to have evidence of chronic
hepatitis on liver biopsy and detectable levels of
serum HBV DNA according to a hybridisation -assay
(limit of detection was approximately 1.6pg per
millilitre).

Setting: 34 U.S. centres

Exclusion: Pregnant/breastfeeding women, patients
with previous antiviral treatment for hepatitis B;
treatment with antiviral agents, immunomodulatory
drugs, or corticosteroids within 6 months before the
study began; bilirubin level >2.5mg/dL, prothrombin
>3s longer than normal, albumin <3.5g/dL, history of
ascities, variceal haemorrhage, hepatic
encephalopathy, coninfection with hepatitis C, D or
HIV, nuclear antibody titre >1:160, creatinine
>1.5mg/dL, Hb <11g/dL, white cell count

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Intervention

Lamivudine
100 mg once

daily orally for

52 weeks.
(n=66)

No losses to
follow up.

Comparison

Placebo once
daily for 52
weeks (n=71)

No losses to
follow up.

Page 193 of 803

Length of
follow-up

52 weeks
treatment
+16
weeks
follow up

Outcome
measures

% of patients
with
undetectable
HBV DNA (by
Abbot assay-
threshold not
reported)

HBeAg
seroconversion

HBeAg loss

ALT
normalization

HBsAg loss

Adverse events

Primary:
Histologic

Source
of
funding

Glaxo
Wellcome,
the
Hepatitis
Research
Fund of
Massachuse
tts General
hospital
and a
Clinical
Research
Center
grant from
the
National
Institutes of
Health.
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<3000/mm>, neutrophils <1500/mm>, platelets
<100,000/mm® or the presence of confounding
medical illness or other types of liver disease.

Baseline characteristics

Characteristic Lamivudine Placebo
(n=66) (n=71)

Age (yr) median 40 38

Male sex (%) 86 80

White 59% 56%

Asian 24% 17%

Black 15% 18%

Other/unknown 2% 9%

Histologic Activity 10 (0-15) 11 (3-17)

Index score median

(range)

Serum HBV DNA 102.2 (0.8- 56.5 (0.8-

(pg/ml) median 1753) 653)

(range)*

Serum alanine 125 (46-401) | 135 (33-

aminotransferase 592)

level (U/litre)

*serum levels of HBV DNA were higher in the
lamivudine group at baseline.

improvement
(reduction of at
least 2 points on

the Histologic
Activity Index;

range 0 [normal]

to 22 [most
severe

abnormalities])

Incidence of

genotypic YMDD

mutation

Effect size
Outcomes Lamivudine group Placebo group p-value
(n=66) (n=71)

Outcomes (end of 52 week treatment)
% of patients with undetectable HBV DNA 28/63 (44%) 11/69 (16%) p<0.001
HBe Ag seroconversion 11/63 (17%) 4/69 (6%) P=0.04
Loss of serum HBeAg 21/66 (32%) 8/71 (11%) P=0.003
Histologic improvement (no. of patients with reduction of at least 2 points in the Histologic 34/66 (52%) 16/71 (23%) P<0.001

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Activity Index)

Normalization of ALT levels 27/66 (41%) 5/68 (7%) p<0.001
Incidence of genotypic YMDD mutation 14/44 (32) not tested

Outcomes (16 week follow up)

HBe Ag seroconversion 11/63 (17%) 6/69 (9%) not reported
Loss of serum HBe Ag 19/66 (29%) 11/71 (15%) not reported
Loss of serum HBsAg 1/66 (2%) 0/71 (0%) not reported

Undetectable HBV DNA ((1.6pg/mL)

17/52 (33%)

16/53 (30%)

not reported

Authors’ conclusion:

In US patients with previously untreated chronic hepatitis B, one year of lamivudine therapy had favourable effects on histologic, virologic and biochemical features of
the disease and was well tolerated. HBeAg responses were usually sustained after treatment.

Numb
er of
patien

Reference  Study type ts

Yao 1999, Multicentre N=429

Yao 2000, double blind-

Yao 2002, RCT for 12

Yao 2004 weeks, then

(same all

patients) participants in

lamivudine for
104 weeks.

randomization
method;
unclear

- blinding;
unclear

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Inclusion: HBeAg positive, HbsAg positive and HBV
DNA positive patients in the 6 months before
screening aged 16-65 years who had ALT
concentrations <10 x normal ULN.

Setting: China

Exclusion: decompensated liver disease (bilirubin >2.5
x ULN, prothrombin time prolonged >3s, albumin <
reference range, history of ascites, variceal
haemorrhage and hepatic encephalopathy),
coinfection with hep C, delta or HIV, use of antiviral or
cytotoxic or corticosteroids or immunomodulators
within the last 6 months, evidence of autoimmune or
hereditary liver disease, bone marrow suppression,
creatinine >1.5 x ULN, serious concurrent illness,
alcoholism, drug abuse, history of hypersensitivity to
nucleoside analogues, pregnant/lactating women,

Intervention Comparison
Lamivudine Placebo
(100mg/day) (n=107)
(n=322)

Total. T |
durationof 4, ation of
treatment: treatment:
12 weeks 12 weeks
Loss to lEEsE
follow follow
up/reasons: up/reasons:
9 (loss to 2 (loss to
follow up or follow up or
personal personal

Page 195 of 803

Length
of
follow-
up
Differen
t follow
upsin
Yao
2000,
2002,
2004

Source
Outcome of
measures funding
1) % with GlaxoW
undetectable ellcome
HBV DNA China
(<1.6pg/ml —

the lower limit
of detection
measured by
Genostics
assay)

2)% with ALT
normalisation
(threshold)

3)% with HBeAg
seroconversion

4) loss of
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concealment; contraceptive measure. none dueto  none due to 5) Adverse
unclear Baseline characteristics adverse adverse events
Lamivudine | Placebo S| S
(n=322) (n=107)
Age 32.2 (10.3) 30.8
(mean(SD)) (9.1)
in years
Sex (% men) | 239/322 74/107
(74%) (69%)
Serum HBV 96.9 (109.5) | 91.9
DNA (mean (116.5)
(SD)), pg/ml
Serum ALT 1.7 (2) 1.5 (1.3)
(mean (SD)),
x ULN
Effect size
Post-treatment (end of 12 weeks) Lamivudine (100mg/day) (n=293) Placebo p value
(n=99)
% with undetectable HBV DNA 270/293 (92.2%) 14/99 (14.1%) P<0.001
Incidence of resistance Not reported Not reported
% with ALT normalisation 91/151 (60.3%) 14/51 (27.5%) p<0.01
HBeAg loss 23/284 (8.1%) 5/94 (5/3%) NS
% with HBeAg seroconversion 29/284 (10.2%) 6/94 (6.4%) NS
% with HBsAg seroconversion 15/293 (5.3%) 4/99 (4.3%) not stated
Quality of life measures (EQ-5, SF-35, liver | Not reported Not reported --
disease specific)
% withdrawn due to adverse events None
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Authors’ conclusion: Lamivudine 100mg daily is very effective in the inhibition of HBV replication indicated by the rapid loss of serum HBV DNA and often accompanied
by a decrease of serum ALT levels. Lamivudine is well tolerated without severe adverse events during treatment.
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Reference

Lai 1998

Study type  Numbe
r of
patient
s

RCT- N=358

double

blinded

Randomis

ation

details not

reported.

Allocation

concealme

nt unclear.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

HBeAg (+) Chinese patients with chronic hepatitis B.

Inclusion: Males and females 16 to 70 years old, with
detectable HBsAg and HBeAg in serum at the time of
screening and for at least the previous 6 months, serum
HBV DNA levels of at least 5pg per millilitre, and alanine
aminotransferase levels that were less than 10 times the
upper limit of normal at screening and for at least the
previous 3 months.

Exclusion: Patients were excluded if they had hepatitis C
or D or HIV infection; decompensated liver disease; or
evidence of autoimmune hepatitis (defined as an anti-
nuclear titre higher than 1:160). Patients were also
excluded if they had received an investigational drug
within 30 days before enrolment; any systemic antiviral
therapy, immunomodaulators, cytotoxic agents, or
corticosteroid within 6 months; or lamivudine within 3
months.

Baseline characteristics

Characteristic Placebo Lamivudin | Lamivudin
(n=72) e25mg e 100 mg
(n=142) (n=143)
Age (yr) median | 29 33 31
Male sex (%) 72 73 74
Abnormal 50 (69) 98 (69) 95 (66)

Interventio
n

100 mg of
lamivudine
orally once
daily 12
months
(n=143)

25 mg of
lamivudine
orally once
daily for
12 months
(n=142) -
not
standard
dose

No losses
to follow

up.

Page 197 of 803

Compariso
n

Placebo
orally once
daily for
12 months
(n=73)

1 patient
wasfound
to be
ineligible..

Length
of
follow-
up

52 weeks
of
treatmen
t

Outcome
measures

% of patients
with
undetectable
HBV DNA
(Abbott
solution-
hybridization
assay; lower
limit of
detection
1.6pg/mL)

HBeAg
seroconversio
n

Normalizatio
n of ALT
levels

Resistance
(genotypic
mutation)
YMDD

Source
of
funding

Supported
by Glaxo
Wellcome
Research
and
Developme
nt
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r alanine Histologic
E aminotransfera improvement
z se levels —no
< (%)
g Positive for 71(99) | 142 (100) | 143 (100)
c HBeAg- no (%)
'C: Positive for 72 (100) 142 (100) 143 (100)
< HbsAg-no (%)
q Positive for HBV | 70 (97) | 135(95) | 140 (98)
DNA- no (%)
Serum HBV 1.85+0.6 | 1.67£0.62 | 1.80+0.54
DNA —pg/ml 3 p=0.04 vs.
(meanzSD), placebo
logl10
Effect size
Outcomes (end of 52 week treatment) Placebo (N=72) Lamivudine 25 mg Lamivudine 100 mg | p-value
(N=142) (N=143)
Not standard dose Standard dose
% of patients with undetectable HBV DNA 23% (16/70) 73% (98/135) 96% (134/140) P<0.001 for both comparisons
(<1.6pg/ml) on at least one occasion during
treatment
HBeAg seroconversion and undetectable HBV | 3/70 (4) 17/135 (13) 22/140 (16) P=0.02 for comparison between 100mg and
DNA placebo
Normalization of ALT levels — no (%) 12/50 (24%) 64/98 (65%) 68/95 (72%) P<0.001 for either dose of lamivudine as
compared with placebo.
Histologic improvement — no (%) 18/72 (25) 70/142 (49) 80/143 (56) P<0.001 for either dose of lamivudine as
compared with placebo.
Incidence of genotypic YMDD mutation that 0(0) 40 (14)
confer a reduced sensitivity to lamivudine —
> no (%)
©
©
g
o . . . .
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Genotypic mutations

Analysis of HBV mutations during lamivudine therapy was undertaken with serum samples obtained from 335 patients at week 52. The incidence of genotypic mutations
in the YMDD locus that confer a reduced sensitivity to lamivudine was 14% in both lamivudine groups (mixed wild-type and mutant HBV, 9%; mutant HBV alone, 5%).
These mutations were not detected in any patients in the placebo group. In the patients with YMDD mutations, HBV DNA and alanine aminotransferase levels did begin
to rise but did not reach baseline levels by week 52. YMDD mutations were not associated with a decreased histologic response.

Notes: Baseline HBV DNA higher in placebo group than lamivudine 25mg group (p=0.04) but inclusion of baseline HBV DNA levels in logistic reression analysis of
histologic responses did not affect results.

Authors’ conclusion:

In a one-year study, lamivudine was associated with substantial histologic improvement in many patients with chronic hepatitis B. A daily dose of 100 mg was more
effective than a daily dose of 25 mg.

Reference

Schiff
2003

Study type
RCT

Multi centre,
multinational
(62 centres in
11 countries)

Computer
generated
randomisatio
n.

Partially
blinded (all
blinded until

Numbe
r of
patient
s

N=238

Patient characteristics

In adult patients with hepatitis B e antigen
(HBeAg) positive chronic hepatitis B who
had failed interferon therapy previously
Inclusion: Eligible patients 216 years, had
HBsAg > 6 months, HBeAg, hybridisation-
assay detectable HBV DNA, ALT >1.3 x the
upper limit of normal, histologic chronic
hepatitis, and previous treatment with
>240 million units of IFN; IFN must have
been completed > 6 months earlier, and
patients must have failed IFN for lack of
efficacy, not intolerance. Other inclusion
and exclusion criteriawere identical to
those in previous western lamivudine trials
(referenced to Dienstag 1999 and Schalm
2000)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Intervention

Lamivudine
100 mg/day
orally for 52
weeks
(LAM:n=119;
110
completed:
withdrawals
due to AE: 1,
lost to follow
up: 2, lack of
efficacy: 2,
other
reasons: 4)

Third arm

Compariso
n

Placebo
orally once
daily for 52
weeks
(n=56; 46
completed
withdrawal
s due to
AE: 4, lost
to follow
up: 3, lack
of efficacy:
1, other
reasons: 2)

Page 199 of 803

Length of
follow-up

Week 52
(end of
treatment)
plus 16 week
post-
treatment
follow up
(those who
had HBeAg
seroconversio
n stopped
treatment at
week 52;
those who
had not in the
LAM group

Outcome
measures

Primary:
histological
improvement (>2
point reduction
in HAI)

HBV DNA
(measured by
solution
hybridisation
assay, Abbott,
lower limit of
detection
1.6pg/mLin US
labs and
3.0pg/mLin

Source
of
funding

Hepatitis
Research
Fund of the
Massachuset
ts General
Hospital;
Clinical
Research
Centre grant
from the
National
Institutes of
Health;
Mildred
Gabron
Research
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week 8; IFN
was open
label;
Lamivudine
vs. placebo
remained
blinded
throughout)

Baseline characteristics

Characteristi | LAM Placeb | Lam +
c (n=119 | o IFN

) (n=56) | (n=63

)

Age 37(15- | 35 (18- | 37
(median, 70) 64) (19-
years) 76)
(range)
Gender 83 88 71
(male %)
Ethnicity (%)
White
Asian 78 88 83
Other 9 5 8

13 7 10
Median 111 80 92
(range) HBV | (UD*- | (UD- (UD-
DNA (pg/ml) | 1668) | 1150) | 711)
HBeAg 116 54 (96) | 63
positive n (98) (100)
(%)
HBsAg 119 56 63
positive n (100) (100) (100)
(%)
Median 2.8 2.2 2.3
(range) (0.9- (0.8- (1.0-
ALT/ULN** 23.4) 14.4) 17.3)
HAI 10 (1- 10 (3- 10 (2-
score*** 17) 16) 16)
Cirrhosis 19 22 17
(%)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

comparing
lamivudine
100mg daily
for 24 weeks:
1% 8 weeks
alone then
adding
interferon a
2b 10MU
subcutaneous
ly three times
a week for 16
weeks (n=63;

53 completed;

withdrawals
due to AE: 1,
lost to follow
up: 5, lack of
efficacy: 0,
other
reasons: 4)
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were re-
randomised
to continue
LAM or
switch to
placebo;
those who
had not
seroconverte
din the
placebo
group
continued
placebo) Only
data to week
52 usable
here

European labs)

Improvement in
necroinflammato
ry activity

Worsening of
fibrosis

HBeAg loss

HBsAg loss

HBeAg
seroconversion
(defined as loss
of HBeAg, loss of
detectable HBV
DNA, and
acquisition of
anti-HBe)

HBsAg
seroconversion

ALT responses

(normal at 2 visits

>7 days apart)

YMDD variant

Safety

Fund; Betty
and Newell
Hale
Research
Fund of the
Massachuset
ts General
Hospital.
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v I *Undetectable assessments

;oc **Upper limit of normal

:_ : ***Histologic Activity Index

b g

I )

] : Effect size

)

i Y Outcomes (week 52) Lamivudine+IFN (n=63) | Lamivudine (n=119) Placebo (n=56) p-value
g Histological response (>2 point reduction in HAI) 20/63 (32%) 62/119 (52%), 14/56 (25%) p=0.002 LAM vs, placebo p=0.01
¢:-| LAM + IFN vs. LAM only, NS LAM
<

IFN vs. placebo

Improvement in necroinflammatory activity

21/63 (33%)

63/119 (53%)

16/56 (29%)

P=0.01 for both comparisons

Worsening of fibrosis

8/63 (13%)

4/119 (3%)

3/56 (5%)

P=ns for lamivudine vs. placebo
and p=0.017 for lamivudine vs.
Lamivudine+IFN

HBeAg seroconversion

7/57 (12%)

19/108 (18%)

7/53 (13%)

NS

HBeAg loss

13/63 (21%)

38/116 (33%)

7/54 (13%)

P=0.01 for lamivudine vs. placeb

HBV response during treatment (undetectable HBV DNA in
hybridisation assay at 2 visits 27 days apart)

56/57 (98%)

102/110 (93%)

23/54 (43%)

Sustained HBV DNA responses (as above and maintained
subsequently with no two consecutive detectable HBV DNA
and undetectable HBV DNA at 52 weeks)

13/57 (23%)

60/110 (55%)

9/54 (17%)

P<0.001 for lamivudine vs.
placebo and p=0.002 for
lamivudine vs. Lamivudine+IFN

Undetectable HBV DNA by PCR

26/48 (54%) (week 24)

34/99 (34%) at 52
weeks

8/47 (17%) at 52
weeks

Not reported

stated)

(denominator
not stated)

HBsAg loss 4/63 (6%) 2/119 (2%) Not reported not reported

Sustained ALT responses through week 52 11/62 (18%) 51/115 (44%) 8/54 (15%) P<0.001 for lamivudine vs. placel
and p=0.005 for lamivudine vs.
Lamivudine+IFN

YMDD variant virus none (denominator not | 27/99 (27%) none not stated

Adverse events :

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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The safety profile of lamivudine was similar to that of placebo. The proportion of patients experiencing adverse events was greatest in Lamivudine+IFN, reflecting
interferon side effects.
45 serious adverse events were reported in 24 patients; 32/45 (71%) were judged by investigators as unrelated/unlikely to be related to study treatment. Among events
considered attributable/possibly attributable to study medication, no difference in pattern occurred between lamivudine and placebo recipients.

Authors’ conclusion:

Lamivudine for 52 weeks is as effective in interferon nonresponders as in previously reported treatment naive patients; however, a combination of lamivudine for 24
weeks and interferon for 16 weeks was not effective in this population.

Lamivudine vs placebo (advanced fibrosis or cirrhosis but not decompensation)

Referenc
e

Liaw
2004

Number
of
Study type patients
RCT N= 651

Randomisatio
n method:
unclear

Blinding:
Partially
double blind
(see Notes
section)

Allocation
concealment:
centrally

Patient characteristics

Largely HBeAg (+) (58%) patients with
histologically confirmed cirrhosis or advanced
fibrosis (98% Asian) (without evidence of liver
decompensation)

Inclusion: over 16y with CHB with at least 6
months HBeAg positivity; HBeAg positive or
negative with detectable HBV DNA at screening,
had had a liver biopsy showing an Ishak fibrosis
score of at least 4 at screening or during the
previous 2 years.

Setting: multicentre international (41 sites)

Exclusion: evidence of HCC (suspicious foci on

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Intervention
LAM
(100mg/day)
(n=436)

Median
duration of
treatment:
32.4 months*

*71% patients
had received
study
medication
for at least 30
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Comparison

Placebo

(n=215)

Median
duration of
treatment:
32.4
months*

Did not
specify no.

Length of
follow-up

24-30
months
post
treatment

* Study
was
terminated
after a
median
duration of
treatment
of 32.4

Outcome
measures

Time to
disease
progression
(decompensat
ion,
hepatocellular
carcinoma
(HCC),
spontaneous
bacterial
peritonitis,
bleeding
gastro-
oesophageal
varices, death
related to

Source
of
funding

GSK (Data
were
collected
by the
investigat
ors and
analysed
by GSK)

aulapInD g siyieday :(o1uouyd) g siyredsy

O-3 sa2ipuaddy :|eul



€0¢

TIn1IM

B ettt st Tl H

natnnade 1A avaa Al

s92Ipuaddy

randomised

Sample size
calculation
reported: 240
endpoints
required to
detect a
difference
from 20% to
13.3% in the
annual rate of
disease
progression
for 90%
power with
2:1
assignment
and a 25%
drop out rate
over 5 years
giving a
sample size of
600

ITT analysis

hepatic ultrasonography at screening or a rising
serum level of alpha-fetoprotein), serum ALT >10
x ULN, any evidence of liver decompensation,
autoimmune hepatitis, coinfection with HCV or
HDV or HIV, other serious concurrent illness,
pancreatic amylase or lipase levels >2 x ULN,
elevated serum creatinine level, a haemoglobin
level of <8g/dL, WBC count <1500 per cubic mm,
a platelet count of <50,000 per cubic mm,
treatment with immunomodulatory or chronic AV
therapy within the 6 months before screening,
treatment with any investigational drug within
the 30 days before study began, or any previous
treatment with LAM; pregnant women.

Baseline characteristics
LAM (n=436) | Placebo
(n=215)

Median age, 43 (17-74) 44 (22-71)
years (range)
Male, n (%) 370 (85) 182 (85)
Asian, n (%) 426 (98) 210 (98)
Median HBV 11.7 (<0.7- | 21.5 (<0.7-
DNA (mEg/ml) 109,800) 4234)
(range)
Median ALT 70 (14-959) | 68 (7-821)
(U/L) (range)
HBeAg positive,
n (%) 252 (58) 124 (58)
Child- Pugh
score, n (%)
5

Hepatitis B (chronic): Appendices E-G Final (June 2013)

months when
the study was
terminated.

Lost to follow
up/ reasons:

Not stated

The evidence
for each end
point was
reviewed and
confirmed by
a blinded
clinical end-
points
committee
composed of
3
internationall
y recognised

hepatologists.
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of patients
in placebo
group
received
open-label
LAM.

months
duetoa
sig.
difference
between
treatment
groups in
the
number of
end points
reached.

liver disease)

Mortality

2 2 points

increase in
Child-Pugh
score

Incidence of
resistance
(YMDD
mutation)
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27 341 (78) 156 (73)
75(17) 41 (19)
20 (5) 18 (8)

Ishak fibrosis

score, n (%)

4 176 (40) 76 (35)

5 127 (29) 55 (26)

6 133 (31) 84 (39)

Median alpha- 8.6 (0.7-600) | 9.8 (1.2-298)

fetoprotein

(ng/l) (range)

ALT >1 x ULN, n 338 (78) 171 (80)

(%)

Effect size (ITT analysis)

Outcomes assessed at end of follow up LAM (n=436) Placebo (n=215)
Increase in the Child-Pugh score, n (%) 15/436 (3.4) 19/215 (8.8)
Incidence of HCC, n/N (%) 17 (3.9) 16 (7.4)
Mortality (during double blind phase*), n 2 unclear (4 died but unclear
(%) when)
Resistance (YMDD mutations), n (%) 209/430 (49) 11/214 (5)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

*9 patients died while they were receiving LAM, 7 during open-label treatment with LAM, and 7 died during follow up after treatment.Two patients in LAM died during
double blind therapy (1 died from pre-existing lymphoma; 1 died after a Ml). 14 deaths were attributed to HCC (8 patients) and an increased Child-Pugh Score (6
patients).

Authors’ conclusion:. Continuous treatment with lamivudine delays clinical progression in patients with CHB and advanced fibrosis or cirrhosis by significantly reducing
the incidence of hepatic decompensation and the risk of hepatocellular carcinoma.

Notes: The double-blind phase of the study was terminated at the 2nd interim analysis, because results had crossed the predefined boundary for showing efficacy.
Page 204 of 803
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During the double-blind phase, treatment was stopped for patients who reached a clinically confirmed end point (disease progression) or had HBeAg seroconversion.

Patients who reached an end point were offered open-label lamivudine for one year and patients who had HBeAg seroconversion were followed up after therapy and
had the option to receive LAM as an open-label treatment in the event of serologic relapse. If the trial was terminated according to predeclined criteria, patients were
to be offered open-label treatment for one year.

Other outcomes reported: 72 patients reached clinical end points (overall disease progression): 34/436 (7.8%) in LAM group and 38/215 (17.7%) in placebo group
(HR=0.45, 95% Cl 0.28-0.73) (p=0.001). Kaplan-Meier curves of the % patients with disease progression during double-blind treatment and follow up at 3 years after
treatment (shown in graphs only).

Incidence of clinical end points according to YMDD mutation status (not extracted).

Entecavir vs placebo

Reference
Yao, 2007

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Study type
RCT
Double
blinded

placebo-
controlled

Lamivudine
- refractory
patients
(HBeAg
positive or
negative)
Sample size
calculation

Number
of
patients

145

Patient characteristics

Inclusion: men and women at least 16y, HBsAg +ve for at
least 6 months, HBV DNA >10° copies/ml by PCR, ALT in
the range of normal to <10 x ULN, history of prior
lamivudine therapy, evidence of lamivudine refractory
status (persistent HBV DNA >7MEqg/mL by branched chain
DNA assay or 105 copies/mL by PCR assay after at least 36
weeks of lamivudine or breakthrough viraemia after
achieving undetectable HBV DNA following at least 24
weeks of lamivudine or recurrence of viraemia after
discontinuing lamivudine after achieving undetectable
HBV DNA and HBeAg negative after at least 36 weeks of
lamivuidine or YMDD mutation and HBV viraemia);
patients must have discontinued lamivudine at least 12

Intervention

Entecavir
(ETV)

1mg daily for
12 weeks
N=116
Followed by
36 weeks of
open label
ETV
treatment

(ratio: 4:1)

Page 205 of 803

Comparison

Placebo for
12 weeks
N=29
Followed by
36 weeks of
open-label
ETV
treatment

Lengt
h of
follo
w-up
Outc
omes
at
week
12
(end
of
rando
mise

treat
ment
perio

Source
Outcome of
measures funding
Mean log Bristol-
reduction of  Myers
HBV DNA Squibb
from Compan
baseline by y
PCR assay
(limit of
detection
300
copies/mL)
% with

undetectable
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reported
No details
of
randomisat
ion method
or
allocation
concealme
nt

Hepatitis B (chronic): Appendices E-G Final (June 2013)

weeks prior to enrolment, required to have compensated
liver function, with prothrombin international normalized
ratio <1.5, serum albumin >3.5g/dI, total serum bilirubin
<2.5 mg/dl; HBeAg +ve or —ve, or had HBeAb (+) disease
were eligible.

Setting: 5 centres, China

Exclusion: coinfection with HIV, hepatitis C or D virus;
other forms of liver disease; 12 or more weeks of therapy
with a nucleos(t)ide analogue other than lamivudine;
therapy with an immunomodulator or nucleos(t)ide
analogue (other than lamivudine) with activity against HBV
within 24 weeks of randomisation.

Baseline characteristics

ETV (n=116) | Placebo (n=29)
Mean age (range) | 34 (16-66) 38 (19-57)
HBeAg (+) (%) 106 (91) 25 (86)

Sex (% men) 87 (75) 22 (79)

Mean serum HBV 8.84 (0.88) 8.60 (0.8)

DNA (SD), log1o
copies/ml
Range HBV DNA 4.89-10.78 6.39-9.79
log,o copies/ml
Mean ALT (SD), 85.04 (96.6) | 104.24 (91.5)
u/L

Range ALT U/L 10-760 15-350
>1 x ULN (%) 59 (51) 16 (55)
Documented 48 (41) 13 (45)
lamivudine

resistance

mutations (%)
HBV genotype (%)

Total
treatment
duration =
48 weeks
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d);
result
at
week
48
also
prese
nted.
No
follo
w up

HBV % (<300
copies/ml by
Roche PCR
assay)

% with
serum ALT
normalisatio
n (<1 x ULN)
% HBeAg
seroconversi
on

Incidence of
resistance
(among
those with
viral
breakthroug
h)

Adverse
events
*outcomes
measured at
week12 (ETV
vs. placebo),
and week 48
(open-label)
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r B 37 (32) 6 (21)

< C 78 (67) 22 (76)

P D 1(<1) 0

c

: Indeterminate 0 1(3)

E Prior IFN-alfa 17 (15) 6(21)

; treatment (%)

<

q

<

; Effect size

¢ Post-treatment (at week 12) Entecavir (n=116) Placebo (n=29) p value
Mean reduction of HBV DNA from 4.3(0.11) 0.15 (0.20) <0.0001
baseline (SE) (logyq copies/mL)
% with undetectable HBV DNA (<300 9/116 (8%) 0/29 (0%) NS
copies/ml)
% with ALT normalisation 40/59 (68) 1/16 (6) <0.0001
No. withdrawn from trial due to adverse 0(0) 1(3.4) not stated
events, n (%)
Resistance — genotypic mutation 0 0

Notes: also reported results at 48 weeks (open label study — both groups received ETV).
Resistance

Thirteen patients demonstrated virologic breakthrough during 48 weeks of ETV treatment and no genotypic mutation (substitution) was found, suggesting that the
observed virologic breakthroughs were not due to the emergence of genotypic resistance to ETV.

Authors’ conclusion: Lamivudine-refractory CHB patients treated with entecavir demonstrated marked HBV DNA reduction and normalisation of ALT in most cases.
Entecavir treatment for 48 weeks was well tolerated.
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Interferon a vs. no treatment

Number Source
of Patient characteristics Compariso Length of Outcome of
Reference patients Intervention n follow-up  measures funding
Mazella 1999 N=64 HBeAg positive chronic hepatitis B Interferona No Treatment Complete Drug
Inclusion: HBeAg positive, HBsAg positive, HBV (5MU/m’ treatment 6 months;  response: supplied
Long term DNA positive; ALT raised and histological intramuscula  (n=31) follow up clearance of by Glaxo-
follow up of evidence of chronic active or persistent hepatitis ~ rly three mean 86.4 HBV DNA (PCR  Wellcom
Saracco 1989 by live biopsy; HBcAg (core) in heptaocytes at times weekly (6.96) assay, lower e
biopsy for 6 months limit of Verona,
Exclusion: Patients younger than 18 years or months, (treated detc?ctlon 100 Italy; no
older than 65 years, pregnant women, n=33) group) and  copies/mL, othe.r
histologically proven liver cirrhosis, HDV or HIV 79.7 (6.8) clearance of funding
antibodies, history of drug abuse months HBeAg, stated
control seroconversio
) o group (NS)  nto anti-HBs,
Baseline characteristics: e
Interferon a No treatment of ALT
(n=33) (n=31)
Gender m/f 25/8 25/6
Median 36.3 (18-64) 40.6 (18=65)
(range) age
(years)
Median ALT 106 (51) 144 (90),
(U/L p=0.02
Effect size
At end of follow up mean 86.4 (6.96) months (treated group) and 79.7 (6.8) months control group Interferon a (n=33) | No treatment (n=31) | p value
unless stated otherwise
Undetectable HBV DNA 26/33 (78.8%) 18/31 (58.1%) p=0.106

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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HBeAg loss 30/33 (90.1%) 19/31 (61.3%) p=0.007
HBeAg seroconversion (developed anti-HBeAg) 20/33 (60.6%) 18/31 (58.1%) NS
HBsAg loss and seroconversion (developed anti-HBsAg) 12/33 (36.4%) 3/31 (9.7%) p=0.017
ALT normalisation 22/33 (67%) 11/31 (35.5%) p=0.025
Cirrhosis-free after 18 months of follow up 29/33 (87.9%) 29/31 (87.1%)
Notes:
Authors’ conclusion: Chronic HBV patients responding to interferon had a faster, more complete and sustained clearance of viral markers than controls.
Entecavir vs entecavir + tenofovir
Number Source
of Patient characteristics Compariso Length of Outcome of
Reference Study type patients Intervention n follow-up  measures funding
Lok 2012 RCT 379 Nucleos(t)ide naive patients with hepatitis B (e Entecavir Entecavir 100 weeks  Primary: HBV
antigen positive or negative) 0.5mg plus 0.5mg daily treatment, DNA
Open label 69 centres from 13 countries tenofovir for 100 then 24 <50|U/ml_
Multicentr Inclusion: male or female, aged 16 years or older, 300mg daily  weeks weeks (aro.und 300
e HBeAG + or — CHB (HBsAg at screening and for for 100 (n=186 } fo.IIow up copies/mL) at
el 224 weeks before, or HBsAg <24 weeks plus weeks randomise  with week 96
rElicEs: negative immunoglobulin M core antibody), (n=198 ) d; 182 treatment  (measured by
Iorleantia compensated liver function (INR <1.5, albumin randomised, treated) e Roche Cobas
- >3g/dL, bilirubin <2.5mg/dL, HBV DNA >172,000 197 treated) discretion  TagMan HPS
TR IU/mL (around 10° copies/mL) if HBeAg + or 12 (6.5%) F’f ) aTssfa\y — lower
sl >17,200 (around 10° copies/mL) if HBeAg -, ALT 23 (11.6%) discontinue investigato limit O]_c
response >1.3 x ULN and <10 x ULN at screening and at discontinued  d before r detection
system; least once 212 weeks before. before week  week 96, 1O|U/";L58
T No further exclusion criteria stated. 96 (including  NSvs. ETV [aro.un
st 6 lost to +TDF copies/mL])

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Page 209 of 803

aulapInD g siyieday :(o1uouyd) g siyredsy

O-3 sa2ipuaddy :|eul



0T¢

TIn1IM

B ettt st Tl H

natnnade 1A avaa Al

s92Ipuaddy

Effect size

HBeAg
status

Baseline characteristics: follow up; 5

ETV + TDF ETV (n=182) | AF)
(n=197)

Mean (SE) 39 (1.0) 40 (1.1)

age (yr)

Male n (%) 146 (74.1) 116 (63.7)

Asian 102 (51.8) 84 (46.2)

White 87 (44.2) 83 (45.6)

Black 4(2.0) 10 (5.5)

Native 1(0.5) 1(0.5)

Hawaiian/Pac

ific Islander

Other 3(1.5) 4(2.2)

HBeAg + 138 (70.1) 126 (69.2)

HBeAg - 59 (29.9) 56 (30.8)

Mean log 10 | 7.5(0.10) 7.5(0.11)

IU/mL HBV

DNA

Genotype:

A 36 (18.3) 38 (20.9)

B 35 (17.8) 38 (20.9)

C 53 (26.9) 35(19.2)

D 57 (28.9) 55 (30.2)

Other 16 (8.1) 12 (6.6)

Missing 0 4(3.2)

Mean (SE) 158 (13.1) 127 (7.3)

ALT (U/L)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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group
(including 7
lost to
follow up;
2 AE)

Secondary:
HBV DNA
<50IU/mL at
week 48 and
<50IU/mL at
week 48 and
96 by HBeAg
status, ALT
normalisation
(<1 x ULN).
HBeAg loss,
HBeAg
seroconversio
n, HBsAg loss,
virological
breakthrough,
drug
resistance,
adverse
events
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log 10 IU/mL

ETV + TDF (n=197) ETV (n=182)
Week 48 Week 96 Week 48 Week 96
HBV DNA <50I1U/mL 158/197 (80.2%) 164/197 (83.2%) 128/182 (70.3%) p=0.026 139/182 (76.4%) p=0.088
Mean (SE) HBV DNA mean change from baseline -5.99 (0.10) -5.96 (0.12) -5.57 (0.10) -5.77 (0.11) p=0.25

ALT normalisation

143/197 (72.6%)

136/197 (69.0%)

151/182 (83.0%)

149/182 (81.9%) p=0.004

HBeAg loss (among those HBeAg + at baseline)

27/138 (19.6%)

41/138 (29.7%)

32/126 (25.4%)

49/126 (38.9%)

HBeAG seroconversion (among those HBeAg + at
baseline)

25/138 (18.1%)

30/138 (21.7%)

28/126 (22.2%)

41/126 (32.5%)

HBsAg loss

2/197 (1.0%)

7/197 (3.6%)

4/182 (2.2%)

5/182 (2.7%)

HBsAg seroconversion

1/197 (0.5%)

4/197 (2.0%)

1/182 (0.5%)

2/182 (1.1%)

Virological breakthrough 7 (3.6%) 2 (1%)
Resistance mutations 0 0
Discontinued due to adverse events 5 2

Notes: samples size of 384 estimated to provide >80% power to show superiority of ETV + TDF over ETV alone assuming a response rate (noncompleters considered
failures) of 85% for combination therapy and 70% for monotherapy among HBeAg + patients and 95% for combination and 90% for monotherapy among HBeAg —

paitents (70% of patients HBeAg+ and 30% HBeAg-)

Authors’ conclusion: The antiviral efficacy of ETV monotherapy is comparable to that of ETV plus TDF in a mixed population of nucleos(t)ide naive patients with chronic
hepatitis B (70% HBeAg positive). The combination therapy could provide an incremental benefit to HBeAg-positive patients with baseline levels of HBV DNA >10°

IU/mL.

Numb
Referen er of
ce Study type patien

Patient characteristics

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Lamivudine vs peg IFN; peg IFN + placebo vs peg IFN + lamivudine; peg IFN + lamivudine vs lamivudine

Interventi Compariso
on n
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Length Source
of Outcome of
follow- measures funding
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Lau
2005

RCT -
Partially
double blind
(blinded in the
lamivudine
versus
placebo part
in the two
peginterferon
arms)
Randomisatio
n was
centralised
and stratified
according to
geographic
region and
alanine
aminotransfer
ase level.
Allocation
concealment
not reported.

ts
n=814

Patients with HBeAg-positive chronic hepatitis B.
Inclusion:

Adults were eligible if they had been positive for hepatitis
B surface antigen (HBsAg) for at least 6 months, were
negative for antibodies to HBsAg and positive for HBeAg,
had an HBV DNA level of more than 500,000 copies per
millilitre, had a serum alanine aminotransferase level that
was greater than 1 but less than or equal to 10 times the
upper limit of the normal range, and had had findings on a
liver biopsy within the previous 12 months that were
consistent with the presence of chronic hepatitis B.
Setting: Multi centre (67 sites in 16 countries in Asia,
Australia, Europe, and North and South America)
Exclusion criteria: decompensated liver disease, a co-
existing serious medical or psychiatrist illness, a neutrophil
count of less than 1500 per cubic millilitre, a platelet count
of less than 90,000 per cubic millilitre, a serum creatinine
level that was more than 1.5 times the upper limit of the
normal range, a history of alcohol or drug abuse within
one year before entry, and co-infection with hepatitis C or
D virus or HIV virus. Previous treatment for chronic
hepatitis B was permitted, but not within the 6 months
before the study.

Baseline characteristics

100 mg
lamivudin
e once
daily for
48 weeks.
(n=271)
42 |ost to
follow up.
n=230in
lamivudin
e
completed
treatment

Characteristic Lamivudi | Peginterfer | Peginterfer
ne on alfa-2a on alfa-2a
(n=272) + placebo +
(n=271) lamivudine
(n=271)
Male sex- no 215 (79) 214 (79) 208 (77)
(%)
Age (yr) 31.619.7 | 32.549.6 31.7+10.3
meanzSD

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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180 pg of
peginterfer
on alfa-2a
once
weekly+
oral
placebo
once daily
for 48
weeks
(n=272)

28 lost to
follow up.
n=243
peginterfer
on alfa-2a
completed
treatment

Third arm:
180 pg of
peginterfer
on alfa-2a
once
weekly+
oral
lamivudine
(n=271); 25
dropped
out; 246
completed

up
Week 48
(end of
treatme
nt) and
week 72
(end of
24
weeks
follow-

up)

Primary: Roche,
HBeAg Basel,
seroconversi  Switzerla
on ; % of nd.
patients with

HBV DNA

(<100,000

copies per

millilitre)

Secondary:
combined
response
(HBeAg
seroconversi
on,
normalisatio
n of ALT,
HBV DNA <
100,000
copies/mL)

HBeAg loss

HBV DNA
reduction

% of patients
with HBV
DNA (<400
copies per
millilitre)
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Effect size

White 32 (12) 24 (9) 23 (8)
Asian 232 (85) 237 (87) 236 (87)
Black 3(1) 4(1) 4(1)
Other 5(2) 6(2) 8(3)
Alanine 102.3+78 | 114.6£114. | 114.9+94.1
aminotransfera | .4 3

se-l1U/litre

meanzSD

HBV DNA-log 10.1+£1.9
copies/ml 10.1¥2.0 | 9.9+2.1

meantSD

Bridging 47 (17) 49 (18) 40 (15)
fibrosis or

cirrhosis- no

(%)

Previous use of | 32 (12) 30 (11) 32 (12)
conventional

interferon alfa-

no (%)

Previous use of | 42 (15) 31 (11) 24 (9)
lamivudine- no

(%)

Genotype

A 15 (6) 23 (8) 18 (7)

B 73 (27) 76 (28) 82 (30)
C 162 (60) 162 (60) 156 (58)
D 17 (6) 9 (3) 11 (4)
E,ForH 4(1) 0 3(1)
Mixed 1(<1) 1(<1) 1(<1)

HBsAg
seroconversi
on

% of patients
with ALT
normalizatio
n

Histologic
improvemen
t

Resistance
(YMDD
genotypic
mutation)

Adverse
events

‘ Outcomes- end of treatment (week ‘ peginterferon alfa-2a ‘ peginterferon alfa-2a +

‘ Lamivudine (n=272)

Diffference between groups

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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(%)

48) + placebo lamivudine (n=271)
(n=271)

HBeAg seroconversion no (%) 72/243 64/246 55/230 p=0.003 for the overall test of
treatment effect, and p=0.23 for
the comparison between
peginterferon alfa-2a plus
placebo and peginterferon alfa-
2a plus lamivudine

HBeAg loss — no (%) 81/243 73/246 59/230 not stated

No (%) of patients with HBV DNA 142/243 233/246 169/230 p=0.007 for the overall test of

<100,000 copies/ml) treatment effect, and p=0.65 for
the comparison between
peginterferon alfa-2a plus
placebo and peginterferon alfa-
2a plus lamivudine

Patients — no (%) HBV DNA< 400 68/243 186/246 108/230 not stated

copies/ml (assumed lower limit of

detection but not stated)

Mean change in HBV DNA log -4.5 (-4.1 to -4.9) -7.2 (-6.9 to -7.5) n=249 -5.8 (-5.4 to -6.1) n=249

copies/ml n=248

Patients — no (%) Normalisation of ALT | 105/243 126/246 168/230 not stated

Resistance — YMDD mutation (%) not tested 69/254 (27) 9/256 (4) p<0.001

Discontinuation for safety reasons —no | 8/243 12/246 2 /230 p=0.03 for the overall test of

treatment effect. P=0.06 for the
comparison between
peginterferon alfa-2a plus
placebo and lamivudine alone,
and p=0.01 for the comparison
between peginterferon alfa-2a
plus lamivudine and lamivudine
alone

Outcomes- end of follow-up (week

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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copies/ml

72)
Patients — no (%) HBeAg 87/243 74/246 52/230 p<0.001 peginterferon alfa-2a +
seroconversion placebo vs. lamivudine; p=0.02
peginterferon alfa-2a +
lamivudine vs. lamivudine
Patients — no (%) HBeAg loss 91 /243 77/246 57/230 p<0.001 peginterferon alfa-2a +
placebo vs. lamivudine; p=0.04
peginterferon alfa-2a +
lamivudine vs. lamivudine
Patients — no (%) with HBV DNA 86/243 91/246 60/230 p=0.01 peginterferon alfa-2a +
(<100,000 copies/ml) placebo vs. lamivudine; p=0.003
peginterferon alfa-2a +
lamivudine vs. lamivudine
Patients — no (%) HBV DNA < 400 39/243 37/246 14/230 p<0.001 peginterferon alfa-2a +

placebo vs. lamivudine; p<0.001
peginterferon alfa-2a +
lamivudine vs. lamivudine

Mean change in HBV DNA log
copies/ml

-2.4(-2.0to -2.8)
n=248

-2.7 (-2.2 t0 -3.1) n=254

-1.9 (-1.5 to -2.3) n=241

with paired biopsy samples)

Patients — no (%) Normalisation of ALT | 111/243 106/246 76/230 p=0.002 peginterferon alfa-2a +
placebo vs. lamivudine; p=0.006
peginterferon alfa-2a +
lamivudine vs. lamivudine
Histologic improvement (among those | 102/207 112/215 93/184 not stated

Notes life threatening hepatic encephalopathy developed in one patient who died, which was considered by the investigator to be related to discontinuation of

lamivudine treatment.

Sample size of 231 patients per treatment arm provided at least 80% power at 0.0125 level with a two-sided test to detect a difference in HBeAg seroconversion rates
of 20% vs. 34% or HBV DNA suppression <100,000 copies/mL of 30% vs. 45%; the sample size was increased to 250 to allow for withdrawals. Patients with missing
values at week 72 were classified as having missing values.

Authors’ conclusion:
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In patients with HBeAg-positive chronic hepatitis B, peginterferon alfa-2a offers superior efficacy over lamivudine, on the basis of HBeAg seroconversion, HBV DNA

suppression, and HBsAg seroconversion.

Telbivudine vs adefovir

Referenc
e

Chan
HLY,
Heathcot
e EJ,
Marcellin
P et al.
2007

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Study type
RCT
Centralised
computer
generated
process.
Allocation
concealment
implicit in the
process.

“Brittle nature
of the
adefovir
tablets
precluded
treatment
blinding by
routine
overencapsula
tion”.
Investigators
blinded to
HBV serologic
data from
baseline to

Number
of
patients

N=136

Patient characteristics

HBeAg positive patients

Inclusion: HBeAg/ HBsAg +ve; CHB; 18-70 yrs; no Hx or
signs of hepatic decompensation; ALT between 1.0
and 1.3 and 10 times ULN; serum HBV DNA > 6 log;,
copies/mlL.

Setting: 16 outpatient clinics in Hong Kong, Australia,
Canada, France, Korea, Singapore, Taiwan, Thailand
and US. Predominantly Asian ethnicity.

Exclusion: Pregnant; breastfeeding; co-infection with
Hep C/D or HIV; other causes of liver disease; Hx or
signs of pancreatitis or liver carcinoma; potentially
confounding medical conditions; previous treatment
with nucleoside or nucleoside analogues, or had
received interferon or other immunomodulatory
agents within 12months of screening; alcohol/illicit
drug use within past 2 yrs; elevated serum creatinine
levels; Hb<110 g/L (men ) or <100 g/L (women);
absolute neutrophil count of <2x10° cells/L, platelets <
1x 1011, alpha fetoprotein levels > 50 microg/L; serum
amylase or lipase >1.5 x ULN; prothrombin time
prolonged by > 3 secs above ULN; albumin <34g/L;
bilirubin 2 x ULN.

Baseline characteristics: Reported to be well matched.

Intervention

Telbivudine
600mg/day
(Group A:
n=45)

Total
duration of
treatment:
52 weeks
Loss to
follow
up/reasons:
ALL received
Rx, but 2
discontinued
at >24
weeks
(pregnancy
and
investigator
request).

45
analysedwee
k 24 and 43
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Comparison

Adefovir 10
mg/day
(Group B:
n=45)

Total
duration of
treatment:
52 weeks
Loss to
follow
up/reasons:
44/45
received Rx
(1 withdrew
consent),
and 2
discontinued
(1 at <24
and 1 at >24
weeks, both
due to non
adherence).

43

Length
of
follow-
up

At week
24
primary
treatme
nt
compari
son was
telbivud
ine
(group
A)
versus
pooled
adefovir
(groups
B and
C). Also
group A
Vs.
Group B
Vs.
Group C
at 52
weeks.
No

Outcome
measures

Log reduction
of HBV DNA

% with
undetectable
HBV DNA (<300
copies/mL)
measured by
PCR assay

Incidence of
resistance
(genotypic
mutation and
viral
breakthrough)

% with ALT
normalisation

% with HBeAg
loss and/or
seroconversion

Source
of
funding

Idenix
pharma
ceutical
sand
Novartis
Pharma
ceutical
s
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week 52.

Staff from 3rd

analysed at
week 52.

analysedwee follow
k 24 and 42 up.
analysed at

week 52.

% with HBsAg
loss and/or
seroconversion

party agency
collected and
analysed data,
but not stated
if they were
blinded to
group status
of samples.

B it st Tl H

natnnade 1A avaa Al

Target sample
size 120
provided 98%
power to
detect a
difference of
1.5 logg
copies/mL in
HBV DNA
reduction at
week 24

TEL ADE Adefovi
n=45 n=44 r then
telbivu
dine
n=46
Mean age 34 (18- | 30(19- | 33 (18-
(range) 60) 47) 53)
Mean weight 68 (2) 69 (1.8) | 63 (1.7)
(se), kg
Sex (n % men) 35 40 27 (59)
(78%) (91%)
Mean serum 9.57 9.98 9.47
HBV DNA (se), (0.26) (0.23) (0.29)
log,o copies/ml
Median serum 133 144 110
ALT (range), (47- (43- (50-
u/L 750) 854) 455)
Asian 42 (93) | 39(89) | 43 (94)
White 3(7) 1(2) 1(2)
Other 0 4 (9) 2 (4)

Third group
received
10mg
adefovir for
24 weeks
followed by
600mg
telbivudine
for 28 weeks
(Group C:
n=46) No
discontinuati
ons and all
46 analysed.

Adverse events

Effect size
Post treatment (52 weeks) TEL (600 mg/day) ADE (10 mg/day) Adefovir followed by | p value telbivudine
(n=43) (n=42) telbivudine n=46 versus adefovir
Log reduction of HBV DNA 6.56 5.99 6.44 p=0.012
% with undetectable HBV DNA 60% (26/43) 40% (17/42) 54% (25/46) 1.89 (0.72, 4.94) NS
Viral breakthrough (>1 log,, above the 3 4 0
nadir value), n
Incidence of resistance (telbivudine 3/43 0/42 Not reported Not reported

s92Ipuaddy
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genotypic mutation)

Incidence of resistance (codon A181V/Tor | O 0 Not reported

N236T signature resistance mutations in

ADV recipients) with viral breakthrough

% with ALT normalisation 79% (34/43) 85% (36/42) 85% (39/46) NS
% with HBeAg loss 30% (13/43) 21% (9/42) 26% (12/46) NS
% with HBeAg seroconversion 28% (12/43) 19% (8/42) 24% (11/46) NS
% with HBsAg loss and/or seroconversion none none none

Quality of life measures (EQ-5, SF-35, liver
disease specific)

Not reported

Not reported

Not reported

% withdrawn due to adverse events

Authors’ conclusion:Telbivudine demonstrated greater and more consistent HBV DNA suppression than adefovir after 24 weeks of treatment. After 52 weeks, HBV DNA
suppression was greater in patients who had received continuous telbivudine or were switched to telbivudine after 24 weeks than those who received continuous

adefovir.

Notes: Used a difference of 1.5log,o copies/mL in HBV DNA reduction at week 24 for sample size calculation. These are based on previous study results, not MIDS,
however. Switching from adefovir to telbivudine was also reported in the paper, not covered in this review.

Entecavir vs lamivudine

Number
of
Reference Study type patients
Chang 2006  RCT N=715
Treatment
assignments
allocated
centrally on

Patient characteristics

Patients with HBe antigen (HBeAg) positive chronic

hepatitis B.

Setting: Multicentre (137 centres worldwide
including 41 centres in Europe, 40 in N. America,
26 in Asia, 12 in Australia and 18 South America).

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Interventio
n

Entecavir
0.5 mg
once daily
fora
minimum
of 52
weeks
(n=357)
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Compariso
n

Lamivudine
100 mg
once daily
fora
minimum
of 52
weeks.
(n=358)

Length of
follow-up
At week 48
of
treatment

Outcome
measures

Primary:
Histologic
improvement
(at least 2
point
improvement
in Knodell
necroinflamm

Source
of
funding
Bristol-
Myers
Squibb
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the basis of
permuted
block sizes of
four that
were
assigned
within each
centre.

Double
blind.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

354
Inclusion: received

Patients were 16 years of age or older and had treatment

HBeAg-positive chronic hepatitis B and

compensated liver function (a total serum bilirubin 340

level of 2.5 mg per decilitre [42.8 umol per litre] or  patients
less; a prothrombin time not more than 3 seconds  assigned to
longer than normal or an international normalised  the

ratio not greater than 1.5; a serum albumin level entecavir
of at least 3g per decilitre; and no history of group
variceal bleeding or hepatic encephalopathy). (95%)
Eligible patients also had detectable hepatitis B completed
surface antigen (HBsAg) for at least 24 weeks 52 weeks
before screening, evidence of chronic hepatitis on of
a baseline liver biopsy specimen obtained within treatment.
52 weeks before randomisation, evidence of HBV
DNA by any commercial assay at least 4 weeks 1
before screening, an HBV DNA level of at least 3 e
MEq per millilitre by the branched chain DNA 2 ae e
assay at screening and a serum alanine A
aminotransferase level 1.3 to 10 times the upper events; 3
limit of normal at screening. e
follow up

Exclusion:

Co-infection with hepatitis C, hepatitis D, or HIV;
the presence of other forms of liver disease; use of
interferon alfa, thymosin alpha or antiviral agents
with activity against hepatitis B within 24 weeks
before randomisation; prior lamivudine therapy
lasting more than 12 weeks; an alpha fetoprotein
level greater than 100 ng per millilitre; a history of
ascites requiring diuretics or paracentesis; and
previous treatment with entecavir.

Baseline characteristics

Page 219 of 803

355
received
treatment

321
patients
assigned to
the
lamivudine
group
(90%)
completed
52 weeks
of
treatment.

9
discontinue
d due to
adverse
events; 8
lost to
follow up

atory score
with no
worsening in
fibrosis score)
at week 48

Secondary:
Log reduction
in HBV DNA
level

% patients
with
undetectable
HBV DNA
(<300copies/
ml; lower limit
of detection),
as measured
by the Roche
COBAS
Amplicor PCR
assay

% HBeAg loss

% HBeAg
seroconversio
n

% HBsAg loss

Normalisation
of alanine
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Characteristic Entecavir Lamivudine
(n=354) (n=355)

Age (yr) 35£13 35£13

Male sex-no 274 (77) 261 (74)

(%)

Knodell 7.8£2.98 7.7£2.99

necroinflamma

tory score

Ishak fibrosis 2.31£1.27 2.3+1.29

score

Mean HBV 2.56+1.05 2.61+1.03

DNA level

By branched

chain DNA

assay-MEa/ml | g 019 01 9.69+1.99

By PCR assay-

log copies/ml

HBeAg 348 (98) 351 (99)

positive- no (%)

HBeAg 342 (97) 346 (97)

antibody-

negative- no

(%)

Alanine 140.5+114.3 146.3£132.3

aminotransfera

se-1U/litre

Asian 204 (58) 202 (57)

White 140 (40) 141 (40)

Black 8(2) 8(2)

Other 2 (<1) 4(1)

Genotype:

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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aminotransfer
ase level.

Resistance
(viral
breakthrough)

Resistance
(YMDD
genotypic
mutation)

Adverse
events
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Tee

b L A 94 (27) 100 (28)
;e B 68 (19) 77 (22)
¥ C 111 (31) 90 (25)
c
) D 37 (10) 49 (14)
P2 F 20 (6) 12 (3)
< Other 24 (7) 27 (8)
g Prior 46 (13) 46 (13)
: interferon n
¢ (%)
Prior 10 (3) 10 (3)
lamivudine n
(%)
Effect size (available case analysis)
Outcomes — at week 48 Entecavir (n=340)# Lamivudine (n=321)# Difference p-value
estimate (95% Cl)
HBV DNA <300 copies/ml by PCR assay- no (%) 236/340 129/321 p<0.001
HBV DNA <0.7 MEg/ml by branched chain DNA | 322/340 232/321 p<0.001
assay- no (%)
Mean change in HBV DNA from baseline by PCR | -6.9+2.0 -5.4+2.6 -1.52 (-1.78 to - <0.001
assay- log copies/ml 1.27)
Histologic improvement — no* 226/292 195/269 9.9(2.6t017.2) 0.009
Mean Knodell necroinflammatory score** 4.4 4.6 Not reported Not reported
Improved Ishak fibrosis score -% 39% 35% Not reported 0.41
ALT normalisation (€1 x ULN)- no. (%) 242/340 213/321 8.4 (1.3to 15.4) 0.02
Loss of HBeAg- no. (%) 78 (22) 70 (20) 2.3(-3.7t0 8.3) 0.45
HBeAg seroconversion- no. (%) 74 (21) 64 (18) 2.9(-2.9t08.7) 0.33
HBsAg loss —no. (%) 6(2) 4(1) 0.6 (-1.2 to 2.3) 0.52
Viral breakthrough — no (%) 6(2) 63 (18)

s92Ipuaddy
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Resistance (YMDD mutation) in patients with 0/6 45/63 (71)

viral breakthrough — no (%)

Discontinuation due to adverse event 1(<1) 9 (3) Not reported 0.02
ALT >2 x baseline and >10x ULN 12 (3) 23 (6) 0.08
ALT >2 x baseline and >5 x ULN 37 (10) 59 (17) 0.02

#There were 340 patients in ETV group and 324 patients in the LAM group with paired baseline and week 48 HBV DNA measurements

Authors’ conclusion: Among patients with HBeAg-positive chronic hepatitis B, the rates of histologic, virologic and biochemical improvement are significantly higher

with entecavir than lamivudine.

Follow up studies (of the included RCTs)

Reference Study type
Chang TT, RCT. 2 year follow up to Chang
2009 2006

No mention of randomisation
method or allocation
concealment (although this
may be described in Chang
2006).

52 week blinded RX phase,
followed by an extended

No. patients

709 patients
randomised to
entecavir (n=354)
or lamivudine
(n=355).

Those eligible to
continue to the
second phase (post
52 weeks) were the
virological
responders from
each group only

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Inclusion and
Exclusion: Described in
Chang 2006

Baseline
characteristics. Not
given. Likely to be in
Chang 2006.

Intervention

Entecavir (ETV)
0.5 mg/day.
For 52 weeks,
then an
additional 44
for virological
responders

Loss of 14
from ETV by
week 52
(reasons not
given). A
further loss of
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Comparison

Lamivudine
(LMV)
100mg/day..

For 52 weeks,

then an

additional 44
for virological

responders

Loss of 29
from LMV at
week 52
(reasons not
given). A

Length
of
follow-

up

2 years

Outcome
measures

Serum
HBV-DNA

HBeAg
status

Serum ALT.

Histologic
improveme
nt after 48

Sourc
e

of
fundi
ng
not
stated
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blinded treatment phase for (ETV n=247, LMV 4 from the ETV  further loss of weeks of
up to 44 additional weeks (96 n=165). group 1 from the treatment,
in total). Only those deemed occurred LMV group defined as
to have a “virological during the occurred a >2 point
response” [partial response to second phase.  during the improveme
treatment] continued to this second phase. ntin the
phase. These patients had an An ITT Knodell
HI.3V—DNA of <0.7 MEq/mL but approach necroinfla
without loss of HBeAg. In TaEE] s mmatory
contrast complete responders missing data score with
(Those with HBV-DNA of <0.7 imputed as a no
MEqg/mL AND loss of HBeAg) . worsening
were withdrawn from in the
treatment and monitored for Knodell
24 weeks. Non-responders (a fibrosis
HBV-DNA of >0.7 MEq/) were score.
also withdrawn and given
alternative treatment.
Results: ALL ITT, with no data classed as treatment failures.
Outcome ETV LMV p
FIRST PHASE (YR 1 RESULTS) — ALL SUBJECTS
Reduction in HBV-DNA (log10 copies/mL) week 48 -6.9 (no variance given | -5.4 (no variance <0.0001
but can estimate sds given but can
based on p value of estimate sds based
0.0001) on p value of 0.0001)
HBV-DNA <300 copies/mL week 48 67% (237/354) 36% (128 /355) <0.0001
Serum ALT level < 1 x ULN week 48 68%( 241/354) 60%(213 /355) 0.02
Histologic improvement - defined as a >2 point improvement in the Knodell 72% ( /354) 62% ( /355) 0.0085
necroinflammatory score with no worsening in the Knodell fibrosis score.
Week 48
HBeAg loss week 48 22%( 78/354) 20%( 71/355) 0.45

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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HBeAg seroconversion week 48 21%(74 /354) 18%(64 /355) 0.33
HBsAg loss week 48 2%( 7/354) 1%(4 /355) 0.52
SECOND PHASE (YR 2 RESULTS)- VIROLOGIC RESPONDERS ONLY UNLESS STATED
HBV-DNA <300 copies/mL week 48 64% (156/243) 40% (66/164)
HBV-DNA <300 copies/mL at end of dosing (EOD) 74% (180/243) 37% (60/164)
ALT normalisation week 48 66% (161/243) 71% (116/164)
ALT normalisation at EOD 79% (183/243) 68% (112/164)
HBe seroconversion at EOD 11% (26/243) 12% (20/164)
[as pts with HBeAg loss at the end of yrl discontinued reatment, this variable is
incremental to that reported in yri1].
Cumulative proportions of ALL patients achieving HBV-DNA <300 copies/mL 80% ( 283/354) 39%( 138/355)
Cumulative proportions of ALL patients achieving ALT normalisation 87%(308 /354) 79%( 280/355)
Cumulative proportions of ALL patients achieving HBeAg seroconversion 31%( 110/354) 25%( 89/355)
Cumulative proportions of ALL patients achieving HBsAg loss 5%( 18/354) 3%( 11/355)
Cumulative proportions of ALL patients achieving HBsAg seroconversion 2%( 7/354) 2%( 7/355)
Discontinuation due to adverse events 1/354 9/355
NOTES:
Prev Rx or naive: unclear
Duration: 52 weeks for all, then an additional 44 weeks for virological responders
No co-infections
Setting: Single centre study in Taiwan.
Predominant genotype: not stated
Length
of Sourc
Patient characteristics Interventio Comparis follow-  Outcome e
Reference Study type No. pts on up measures of

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Shouval D,
2009

RCT. (Follow up to Lai et al. N
Eng J Med 2006; 345: 1011-
1020).

Double blind multicentre trial.
No mention of randomisation
method or allocation
concealment (although this
may be described in Lai 2006).

52 week initial RX phase,
followed by an extended
treatment phase for up to 44
additional weeks (96 in total).
Only those deemed to have a
“virological response” [partial
response to treatment]
continued to this phase. These
patients had an HBV-DNA of
<0.7 MEg/mL but without ALT
<1.25 x ULN. In contrast
complete responders (Those
with HBV-DNA of <0.7
MEg/mL AND ALT <1.25 x ULN)
were eligible to be withdrawn
from treatment and monitored
for 24 weeks. Non-responders
(a HBV-DNA of >0.7 MEq/)
were also eligible to be
withdrawn and given
alternative treatment.

N=638

Those eligible to
continue to the second
phase (post 52 weeks)
were the virological
responders from each
group only (ETV n=26,
LMV n=28). A further
loss of 8 from the ETV
group and 6 from the
LMV group occurred
prior to beginning the
second phase (but
after the first phase).
In addition, there were
reports of further
withdrawal from
therapy for 2 ETV and
8 LMV patients.
Reasons were: loss to
FU: ETV 1, LMV 1; lack
of efficacy ETV 0 LMV
6; no longer met study
criteria: ETV 1 LMV 1.

An ITT approach used
(though for the
specific yr 2 results
this does not
encompass those lost
just before the second
phase).

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Inclusion and Exclusion:
>16 yrs of age;
compensated liver
function; detectable HBsAg
for at least 24 weeks prior
to screening; evidence of
CHB by liver biopsy at
baseline; HBV-DNA > 0.7
MEg/mL and ALT of 1.3-10
x ULN

Baseline characteristics.
Most provided in Lai 2006.

Baseline characteristics of
the two Yr 2 virological
responders groups:

ETV LMV

HBV-
DNA
(log10
copies/
mL)

7.66 7.52

ALT 157.1
(/L)

139.5

Entecavir
(ETV) 0.5
mg/day

(n=325)

For 52
weeks,
then an
additional
44 for
virological
responders

Loss of 13
from ETV
by week 52
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Lamivudin
e (LMV)
100mg/da
y

(n=313)

For 52
weeks,
then an
additional
44 for
virological
responder
s

Loss of 16
from LMV
at week
52
(reasons
not given)

52
weeks,
up to 96
weeks

Proportion
of
complete
responders
by 52
weeks

Sustenance
of total
response

Proportion
of
virological
responders
achieving
<300
copies/mL
in the 2nd
year

Proportion
of
virological
responders
achieving
ALT
normalisati
on in the
2nd year

Resistance

fundi
ng
not
stated
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analysis

Results:
Outcome ETV LMV
Proportion with a full response (HBV-DNA of <0.7 MEg/mL AND ALT <1.25 x ULN) by | 275/325 245/313
48 weeks
Proportion of those with full response who had ALSO got HBV-DNA <300 copies/mL | 257/275 201/245

at week 48

Proportion of those with all 3 measures of response (HBV-DNA of <0.7 MEg/mL AND
ALT <1.25 x ULN AND HBV-DNA <300 copies/mL) who maintained <300 copies/mL
through the 24 weeks of non-Rx monitoring

7/257 (3%)

10/201 (5%)

Proportion of those with full response who had ALSO got ALT < 1x ULN at week 48 249/275 216/245
Proportion of those with both measures of response (HBV-DNA of <0.7 MEq/mL 121/249 (49%) 84/216 (39%)
AND ALT <1.00 x ULN) who maintained < 1x ULN through the 24 weeks of non-Rx

monitoring

2ND YR RESULTS

Achievement of HBV-DNA <300 copies/mL by week 48 in virological responders 26/26 (100%) 18/28 (64%)

Maintenance of <300 copies/mL by EOD

22/26 (85%)

[Of the 4 not maintaining <300
copies, 3 had missing data and
were therefore imputed failures]

16/28 (57%)

[Of the 12 not maintaining <300
copies, 5 had missing data and
were therefore imputed
failures]

[this patient had resistance to ETV
but not explicitly stated (s)he was
in the ETV group]

Proportion of virological responders achieving ALT < 1 x ULN by EOD 7/26 (27%) 6/28 (21%)
Proportion of virological responders achieving HBsAg loss 0 0
virological breakthrough and resistance

emergence of resistance in patients: 1/26 0/28

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Virological breakthrough (> 1 log10 increase in HBV-DNA level above nadir, 8/325 36/313
determined by 2 sequential measurements) occurring throughout the 96 weeks [genotype analysis failed to show

evidence of ETV resistant

substitutions in these patients]
Discontinuation due to adverse effects 6/325 (2%) 9/313 (3%)

NOTES:
Prev Rx or naive: unclear

Duration: 52 weeks for all, then an additional 44 weeks for virological responders

No co-infections

Setting: International multicentre study.

Predominant genotype: not stated

Reference Study type
Ren 2007 RCT

Details of
randomisat
ion,
allocation
concealme
nt not
reported.

Blinding

Number
of
patients

N=42

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Hepatitis B e antigen (HBeAg)-positive chronic
hepatitis B patients (groups A and B) who had not
received a nucleoside analogue (and a third group
[C] who had failed in lamivudine therapy).

Inclusion:

Patients aged between 19 and 68 years and had
HBeAg-positive chronic hepatitis B and
compensated liver function: a total serum bilirubin
level of 2.5 mg decilitre or less; a prothrombin
time not more than three seconds longer than
normal or a ratio not greater than 1.5; a serum

Interventio
n

Entecavir
0.5 mg/day
(group B)
for 48
weeks.
(n=21)
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Compariso  Length of
n follow-up
Lamivudine At week
100mg/d 48.
(group A)

for 48

weeks.

(n=21)

1 withdrew
from trial

Outcome
measures

Log reduction
of HBV DNA -
analysis
measured by
PCR analysis

% patients
with
undetectable
HBV DNA (by
PCR, lower
limit of

Source
of
funding

None
reported

3|
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not
reported.

ITT analysis

China

Hepatitis B (chronic): Appendices E-G Final (June 2013)

albumin level of at least 3.0 g per decilitre; and no
history of variceal bleeding or hepatic
encephalopathy. Eligible patients also had
detectable hepatitis B surface antigen (HBsAg) for
at least 24 weeks before screening, evidence of
HBV DNA by any commercial assay at least 4 week
before screening, and a serum alanine
aminotransferase level 1.3 -10.00 times that of the
upper limit of normal at screening.

Exclusion: Co-infection with hepatitis C, D, or the
HIV virus, the presence of other liver diseases; use
of interferon, thymosin, antiviral agents with
activity against hepatitis B within 24 week before
randomisation; prior lamivudine therapy lasting
more than 12 week; an alpha fetoprotein level
greater than 100mg/ml; a history of ascites
requiring diuretics or paracentesis; and previous
treatment with entecavir and adefovir.

Baseline characteristics

Character | Lamivudin Entecavir Entecavir :

istic e 100 0.5 mg/d mg/d
mg/d (group B) (group C)
(group A) (n=21) (n=19
(n=21)

Age (yr) | 31212 3310 3111

Sex (M/F) | 11/10 12/9 11/8

HBV DNA | 8.49+1.10 8.52+1.02 8.60+0.90

(log

copies/

ml)

ALT 201.6+£178. | 211.2+144. | 198.9+169

(IU/L) 2 7 5

Page 228 of 803

at 32
weeks

detection not
stated)

Normalisation
of ALT

% HBeAg loss
and
seroconversio
n

Adverse
events
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Effect size (ITT analysis)

Entecavir 0.5 mg/d Lamivudine 100 mg/d p-value
(n=21) (Group B) (n=21) (Group A)
Outcomes — at week 48
Undetectable HBV DNA levels by PCR, (%) 15/21 8/21 P <0.0001
Mean reduction in the serum HBV DNA levels 5.9 4.2 <0.001
(log copies/ml)
Rate of HBeAg seroconversion, % 3 (15) 4 (18) Not reported
Normalisation of ALT levels % 18 (85.7) 16 (76.2) Not reported

Authors’ conclusion:

Entecavir had a significantly higher response rate than lamivudine in patients with HBeAg positive chronic hepatitis B patients who had not previously received a
nucleoside analogue; entecavir can effectively inhibit the replication of HBV DNA and normalise the levels of ALT in refractory chronic hepatitis B patients treated with
lamivudine; and entecavir is safe in clinical application.

Note: did not define undetectable HBV DNA and ALT normalisation. Study also included group C — switching from LAM to ETV (non-randomised).

Number

of Patient characteristics

Reference Study type patients
Shindo 2009A  RCT (phase N=137

Hepatitis B e antigen (HBeAg)-positive or negative
1) chronic hepatitis B patients who had not received

a nucleoside analogue

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Interventio Compariso
n n

Entecavir Lamivudine
0.5 mg/day 100mg/d
for 24 for 24

Page 229 of 803

Outcome
measures

Primary:
Change from
baseline in

Source
of
funding

None
reported

aulapInD g siyieday :(o1uouyd) g siyredsy

O-3 sa2ipuaddy :|eul



0€¢

TIn1IM

B ettt st Tl H

natnnade 1A avaa Al

s9olpuaddy

Details of
randomisat
ion not
reported
(except
stratified
by HBeAg
status);
allocation
concealme
nt not
reported

Double
Blind

ITT analysis

Multicentr
e Japan

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Inclusion:

Patients aged between 20 and 75 years, men and
women, hepatitis B surface antigen (HBsAg) for at
least 24 weeks or IgM HBcAb-negative with
biopsy-confirmed CHB; Hepatitis B e antigen
(HBeAg)-positive or negative for 12 weeks or
more; HBV DNA >40MEg/mL measured 2 weeks or
more before screening and at screening; serum
ALT 1.25-10 times ULN; well-compensated liver
disease: a prothrombin time not more than three
seconds longer than normal or a ratio not greater
than 1.5; a serum albumin level of at least 3.0 g
per decilitre; a total serum bilirubin level of 2.5 mg
decilitre or less

Exclusion: Pregnant women; latients with liver
cirrhosis; history or evidence of variceal bleeding,
hepatic encephalopathy or ascites requiring
diuretics, or paracentesis, other liver diseases;
serum creatinine >1.5 x ULN, Hb <10g/dL, platelet
count <7O,000/mm3, granulocyte count
<1,500/mm3 or plasma alpha fetoprotein level
greater than 100mg/ml; allergy induced by
nucleoside analog, recent (within 24 weeks)
history of immunosuppressives or interferon-o/p
or current treatment of CHB

Baseline characteristics

Characterist | Entecavir 0.5 Lamivudine 100
ic mg/d (n=34) mg/d (n=34)
Age (yr) 39.8 (10.4) 42.3 (12.6)
mean (SD)

Sex n (%) 23 (67.6) 28 (82.4)

weeks
(n=34)

2
discontinue
d: 1 for
non-
compliance
and 1
adverse
event

Also two
other doses
of
entecavir
(0.01 and
0.1mg
daily; not
standard
doses so
not data
extracted)
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weeks
(n=34)

1
discontinue
d for
adverse
event

mean serum
HBV DNA -
analysis
measured by
PCR

Secondary:
reduction of
HBV DNA of 2
log10
copies/mL or
more or HBV
DNA level
below the
limit of
detection (400
copies/mL by
PCR assay;
2.5pg/mL or
0.7MEg/mL by
bDNA assay);
HBeAg loss
and
seroconversio
n;
normalisation
of ALT; drug
resistance

Adverse
events
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male

HBV DNA 8.39 (0.73) 7.94 (0.83)
(log 10

copies/ ml)

HBeAg 30 (88.2) 31(91.2)
positive n

(%)

ALT (1U/L) 142.4 (82.2) 185.0 (130.8)
Genotype:

A 1(2.94) 2 (5.88)

B 1(2.94) 2 (5.88)

C 32 (94.1) 30 (88.2)

F 0 0

Previous 0 0
interferon

Effect size (ITT analysis)

Entecavir 0.5 mg/d (n=32)

Lamivudine 100 mg/d (n=33)

p-value

Outcomes — at week 22

HBV DNA levels <0.7MEq (2.5pg/mL) by
Quantiplex assay n (%)

32/32 (100)

32/33 (97.0)

not reported

Mean (SE) reduction in the serum HBV DNA -5.16 (0.13) -4.29 (0.18) p=0.007
levels (logyo copies/ml)

HBeAg loss n (%) 1/28 (3.6) 1/30(3.3) NS

Rate of HBeAg seroconversion n % 1/28 (3.6) 1/30(3.3) NS
Normalisation of ALT levels n % 24/30 (80.0) 25/32 (78.1) NS
Genotypic resistance 0 0

Discontinuation due to adverse event 1(2.9) 2 (5.9) not reported

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Page 231 of 803

aulapInD g siyieday :(o1uouyd) g siyredsy

O-3 sa2ipuaddy :|eul



TIn1IM

B ettt st Tl H

natnnade 1A avaa Al

(474

s9olpuaddy

Authors’ conclusion: Entecavir is well tolerated and produces a dose-dependent reduction in viral load in nucleoside-naive Japanese patients with CHB. Compared with
lamivudine, entecavir 0.5mg was superior in this population.

Referenc
e

Yao 2007

Number

of
Study type patients
RCT (phase N=519

1)

Randomisatio
n was
performed
centrally and
stratified by
HBeAg status
and
investigative
site.

Double blind

Target sample
size 225 per
group to
provide 90%
power to
demonstrate
superiority of
entecavir over
lamivudine
(not stated

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Nucleoside naive Chinese patients (majority HBeAg
positive)
Setting: China (26 sites)

Inclusion: At least 16 years and had a documented
history of chronic HBV infection (HBsAg positive for >6
months) and compensated liver disease (total bilirubin
<2.5mg/dL, INR £1.5, albumin >3.0g/dL, no current
evidence or history of variceal bleeding, hepatic
encephalopathy, or ascites requiring diuretics or
paracentesis). Eligible patients also had a HBVDNA >3
MEg/ml by branched chain DNA assay at screening
and evidence of HBV DNA by any commercial assay
>12 weeks prior to screening, and had ALT 1.3-10 x
ULN and at least once 212 months prior to screening.

Exclusion: Co-infection with HCV, HDV or HIV; other
forms of liver disease, more than 12 wk of therapy
with nucleos(t)ide analogue with activity against HBV;
therapy with any anti-HBV drug within 24 wk prior to
randomisation. Patients were not allowed to use
traditional Chinese medicine and other herbal
medicines intended to improve or protect liver
function, or improve or prevent fibrosis, during the
study.

Intervention

Entecavir,
0.5mg/day
(n=258)
HBeAg (+):
n=225
HBeAg (-):
n=33

Total
duration of
treatment:
52 weeks
and
continue up
to 96 weeks
if complete
response
was not
achieved at
week 48

Loss to
follow up: 0;

Page 232 of 803

Comparison

Lamivudine,
100mg/day
(n=261)
HBeAg (+):
n=221
HBeAg (-):
n=40

Total
duration of
treatment:
52 weeks
and
continue up
to 96 weeks
if complete
response
was not
achieved at
week 48

Loss to
follow up: 4;

Length
of
follow-
up
Week
48 of
treatme
nt

Source
Outcome of
measures funding
Primary: HBV None
DNA reporte

<0.7MEq/mL d
(lower limit of
detection) by
bDNA assay and
ALT <1.25 x
ULN.
Secondary:

Log reduction
of HBV DNA by
PCR assay

% with
undetectable
HBV DNA (<300
copies/ml); %
with HBeAg loss
and/or
seroconversion;
% with ALT
normalisation
(<1 x ULN)
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what
comparison
was)

4 0 withdrew
Baseline characteristics el e
- _ (withdrew adverse

ETV (n=258) EARHNS20% consent); 1 event; 6
Mean age (SD) 30 (9) 30(9) adverse other
HBeAg (+) (%) 225 (87) 221(85)  event;2 reasons
Male (%) 211 (82) 217 (83) other

reasons

Mean serum HBV
DNA by PCR (SD),
log,, copies/ml
Overall 8.64 (0.99) 8.48 (1.12)
HBeAg (+) 8.77 (0.86) 8.65 (1.0)
HBeAg (-) 7.70 (1.28) 7.59 (1.33)
Mean serum ALT
(SD), U/L
Overall 196 (140) 198 (180)
HBeAg (+) 191 (135) 204 (192)
HBeAg (-) 225 (169) 164 (83)
Prior IFN-alpha 37 (14) 42 (16)

treatment (%)

Effect size * (No reporting of any intention to treat analysis, but data reporting suggests ITT was done.)

HBeAg (+) patients

HBeAg (+) patients ETV (0.5 mg/day) LAM (100 mg/day)
Week 48 (treatment duration: 52 weeks) (n=225) (n=221)

Mean Log reduction of HBV DNA, log 10 -6.00 (0.072) -4.3 (0.134)
copies/ml (SE)

% with undetectable HBV DNA (<300 166/225 83/221

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Response to
therapy was
initially
assessed at
week 52, based
on results
obtained at
wee k 48.

Adverse events
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1o copies/ml) (%)
;e Incidence of resistance Not reported Not reported
:_ E % with ALT normalisation (<1 x ULN) 200 (89) 172 (78)
; a % with HBeAg loss and/or seroconversion | 41 (18) 44 (20)
P>
E p % with HBeAg seroconversion 33 (15) 39 (18)
;* g % with HBsAg loss and/o<1 x ULN)r Not reported Not reported
¢ seroconversion
é Quality of life measures (EQ-5, SF-35, liver | Not reported Not reported
disease specific)
% withdrawn due to adverse events 1(<1) 3(1)
(overall, HBeAg (+) and (-)) (%)

HBeAg (-) patients

HBeAg (-) patients
Week 48 (treatment duration (52 weeks)

ETV (0.5 mg/day)
(n=33)

LAM (100 mg/day)
(n=40)

copies/ml) (%)

Mean Log reduction of HBV DNA, log 10 -5.22 (0.23) -4.5 (0.282)
copies/ml (SE)
% with undetectable HBV DNA (<300 31/33 29/40

Incidence of resistance

Not reported

Not reported

% with ALT normalisation

31 (94)

31 (78)

% with HBsAg loss and/or seroconversion

Not reported

Not reported

Quality of life measures (EQ-5, SF-35, liver
disease specific)

Not reported

Not reported

% withdrawn due to adverse events

(overall, HBeAg (+) and (-))

1(<1)

3(1)
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*For all analyses with the exception of mean reduction of HBV DNA, patients with a missing value for an endpoint were considered nonresponders for that end point.

Authors’ conclusion: For nucleoside naive Chinese patients with CHB, ETV achieves superior virological and biochemical benefit over lamivudine, with a comparable
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safety profile.

Notes: Yao 2008 (Follow up study)

Telbivudine vs entecavir

Reference
Suh 2010

Number
of

Study type patients

RCT N=44

Multi
centre
internation
al study

Open label

Parallel
group

No details
of
randomisat
ion and
allocation
concealme
nt.

Patient characteristics

Adults with HBeAg-positive compensated
chronic hepatitis B (CHB)

Inclusion:

Aged >18 years and had HBeAg-positive CHB
with a clinically confirmed diagnosis of
compensated liver function (a total serum
bilirubin level of <2.5 mg/dI, a prothrombin
time <3 secs longer than normal or an
international normalised ratio of <1.5, a
serum albumin level of 23g/dl, and no history
of variceal bleeding or hepatic
encephalopathy).

Eligible patients also had detectable hepatitis
B surface antigen (HBsAg) for >24 weeks prior
to screening. Other inclusion criteria at
screening were serum HBV DNA levels of >7
log 1o copies/ml, as determined by a Cobas
Amplicor DNA-PCR based assay, a serum
alanine aminotransferase level 1.3xto 10.0x
the upper limit of normal (ULN), and evidence
of chronic liver inflammation documented

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Intervention

Telbivudine 600
mg/day for 12
weeks

(n=23)

All randomised
patients
completed
treatment, and
there were no
treatment
discontinuation
s.

Page 235 of 803

Compariso
n

Entecavir
0.5 mg/day
for 12
weeks

(n=21)

All
randomise
d patients
completed
treatment,
and there
were no
treatment
discontinua
tions.

Length of
follow-up

Week 12
(end of
treatment)

Outcome
measures

Mean log
reduction of
HBV DNA
levels

Adverse
events

Source

of

funding
Novartis

Pharma
AG
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ITT used

upon previous liver biopsy within 24 months
of the study or by a history of elevated serum
ALT levels on 22 occasions within a 6 month
period.

Exclusion:

Exclusion criteria included co-infection with
hepatitis C virus, hepatitis delta virus, or HIV
virus; the use of interferon or other
immunomodulatory agents within 12 months
of screening or any previous treatment with
oral NA agents; and conditions requiring the
frequent, chronic, or prolonged use of
systemic corticosteroids or hepatotoxic or
nephrotoxic medications.

Baseline characteristics

Telbivudine Entecavir
(n=23) (n=21)

Mean age 36.2 (9.62) 33.4 (8.82)
(yr) (mean
SD)

Male (no) 18 (78.3) 12 (57.1)
(%)

Female (no) 5(21.7) 9(42.9)
(%)

No (%) of 23 (100) 21 (100)
patients with
Asian and
South
Korean race
and ethnicity

Time since

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Effect size

diagnosis of
CHB:

Within past 6
months
<lyrbut>6
months

0(0.0)

2(8.7)

>1 yrs ago
e 21 (91.3)

0(0.0)

1(4.8)
20(95.2)

Baseline HBV | 10.29 (1.6)
DNA level
Mean (SD)
log,gcopies/
mL

9.72 (1.7)

Baseline AL | 163.1(125.2)
level

(1U/litre)
Mean (SD)

170.2 (152.7

Outcomes (from baseline to week 12)

Telbivudine (N=23)

Entecavir (1.5n=21)

p-value

Mean reduction in HBV DNA levels
(logigcopies/ml) (SD)

6.6 £1.6

6.5+1.5

Not reported

Mean reduction in ALT (1U/L)

108.0 (147.87)

116.3 (162.81)

Authors’ conclusion:

During the first 12 weeks of treatment, telbivudine and entecavir demonstrated similar antiviral potencies, resulting in a rapid and profound suppression of serum
hepatitis B virus DNA and reduction of alanine aminotransferase levels. No differences in the effects of these agents on early viral kinetics were observed. Both

medications were well tolerated.

Notes: study also reported mean reduction in ALT and total drug-related adverse events.

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Reference
Zheng 2010

Number
of

Study type patients

RCT N=131

Parallel
group

open label

Randomisa
tion by
random
number
table.

No details
of
allocation
concealme
nt.

Patient characteristics

Adult Chinese patients with previously
untreated HBeAg-positive HBV.

Inclusion: Patients age 18 to 65 years, had
HBeAg positive chronic HBV infection and
compensated liver disease with a serum ALT
value 22 times the upper limit of normal
(ULN), and had never received treatment with
nucleosides or nucleotides for HBV. Patients
were required have a serum HBV-DNA
concentration >6 log 10 copies/ml at
screening.

Exclusion:

Patients were excluded if they had evidences
of infection with HIV, or hepatitis C or D
viruses. Other exclusion criteria included
pregnancy, breast feeding, alcohol abuse,
other forms of liver disease, and impaired
renal function. In addition, patients with
muscular diseases or baseline serum
creatinine phosphokinase (CPK) >190 U/L
were also excluded.

Baseline characteristics

Characteristi | Telbivudine Entecavir
C (n=65) (n=66)
Age , mean 31.6 (8.7) 33.5(9.1)
(SD) yr

Male, no (%) | 49 (75.4) 42 (63.6)
Female, 16 (24.6) 24 (36.4)
no(%)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Intervention

Telbivudine 600
mg once daily
for 24 weeks.

(n=65)

Loss to follow
up/ reason: 64
completed 24
weeks of
treatment;
reason(s):
premature
discontinuation,
left study area

Page 238 of 803

Compariso
n

Entecavir
0.5 mg
once daily
for 24
weeks.

(n=66)

Loss to
follow
up/reason:
63
completed
24 weeks
of
treatment;
reason(s):
premature
discontinua
tion; left
study area

Length of
follow-up

Week 24

Outcome
measures

Mean log
reduction
from baseline
in serum HBV
DNA
concentration

% patients
with

continuous
detectable
serum HBV
DNA (=500
copies/mL)

% HBeAg loss

% HBeAg
seroconversio
n

Normalisation
of serum ALT
(<1 x ULN)

*All outcomes
were assessed
at the end of
treatment
(week 24)

Source
of
funding
Scientific
Research
Foundati
on of
Wenzhou

Zhejiang
Province,
China.
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ALT , mean
(SD), U/L

167.3 (100.4)
160.3 (89.8)

HBV DNA,
concentratio
n mean (SD),
log 10
copies/ml

7.45 (0.69)

Effect size
Outcomes Telbivuidne (n=65) Entecavir (n=66) p-
24 weeks
Reduction in serum H® DNA concentration, 6.00 (2.07) 5.80 (2.16) 0.:
mean (SD), log 10 copies/ml
Proportion of patients with continuous 32.3(21/65) 42.4 (28/66) 0.;

detectable HBV DNA concentration (=500
copies/mL), % (n/N)

ALT normalisation (< 1 x ULN), % (n/N)

78.5B1/65)

74.2 (49/66)

HBeAg loss, % (n/N)

36.9 (24/65)

28.8 (19/66)

HBeAg seroconversion, % (n/N)

24.6 (16/65)

13.6 (9/66)

Patients withdrawn due to adverse events

0

0

Authors’ conclusion:
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In this study of ethnic Han Chinese adults with previously untreated HBeAg-positive HBV infection, there were no statistically significant differences in effectiveness or
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Lamivudine vs Telbivudine

Number
of
patients

N=104

Study type

RCT (phase
2b)
Randomisatio
n: Central T
randomisation
scheme
(stratified by
serum ALT
above or
below 2.5 x
ULN) using an
interactive
voice
response
system, with
the system
linked to the
study drug
supply vendor
for dispensing
of blinded
study
medications
to the study
sites

analysis

Patient characteristics

HBeAg positive patients

International study, with patients from Hong
Kong, Singapore, US, Canada and France.
Inclusion: male or female; aged 18-65 years;
history of CHB, HBsAg seropositive for 26
months; HBeAg positive, serum HBV DNA level >
6 log10 copies/mL; ALT 1.3-10 times ULN;
Exclusion: prior treatment with anti-HBV
nucleosides or nucleotides; interferon
treatment within preceding 12 months; co-
infection with HIV, Hep C or delta; history or
signs of hepatic decompensation; history of
pancreatitis; confounding medical problems;
history of alcohol/illicit substance abuse within
2 yrs; Hb <11g/dL (men) or <10g/dL (women);
platelets <8x10* /mma; serum creatine level
>1.5 mg/dL; bilirubin > 2 mg/dL; albumin <3.4
g/dL; prothrombin time >3 secs despite vitamin
K administration.

Baseline characteristics: Differences reported as
NS.

Tel 600
n=22

Tel 600 +
lam n=20

Lam
n=19

Hepatitis B (chronic): Appendices E-G Final (June 2013)

tolerability between telbivudine 600 mg and entecavir 0.5 mg at the end of 24 weeks of treatment.

Intervention/
Comparisons

Lamivudine 100mg/day for 52
weeks (n=19)

Telbivudine 400mg/day for 52
weeks(n=22)(non-standard dose)
Telbivudine 600mg /day for 52
weeks(n=22)

Telbivudine 400mg/day +
lamivudine 100mg/day for 52
weeks (n=21) (non-standard dose)
Telbivudine 600mg/day +
lamivudine 100mg/day for 52
weeks (n=20)

Loss to follow up/reasons: Of the
107 randomised in total, 3
withdrew before baseline, but
group assignment not given. Then,
of the 104 who received at least
one dose of treatment, 5
discontinued (1 noncompliance, 2
pregnancy, 1 raised creatine
kinase, 1 lost to follow up), but
again group assignment not given.
ITT analysis of the 104 patients
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Length
of
follow-
up

52
weeks
of
treatme
nt, no
follow
up

Notes: To detect a different of 0.5 log 10 copies/mL in the mean reduction from baseline of serum HBV DNA conc at week 24 between telbivudine treated and
entecavir treated groups, with an SD of 1 within each group, a 2-sided sig. level of 0.05, 80% power, and an expected drop out rate of 5%, >=65 patients per treatment
group were needed. Study also reported results at 12 weeks (during treatment).

Source
Outcome of
measures funding
Log reduction
of HBV DNA Idenix

Pharma
% with ceutical
undetectable sInc

HBV DNA (<200
copies / mL
[lower limit of
detection])

Incidence of
resistance (viral
breakthrough;
resistance
mutations)

% with ALT
normalisation

% with HBeAg
loss and/or
seroconversion
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Double blind

Median | 34(18- | 40(19- 33 (21- receiving at least one dose was
age 61) 60) 53) done.
(range)

Sex (% 74% 82% 100%
men)

Median | 9.3 9 (6.3- 9.7 (6.4-
serum (6.6- 13.3) 13.2)
HBV 12.9)

DNA

(range),

log1o

copies/

ml

Median | 122 130 (61- 132 (32-
serum (62- 325) 1657)
ALT 309)

(range),

u/L

Prior 5 0 5

use of

interfer

on alfa

(%)

Effect size at 52 weeks (assessed at week 48) ITT results only given.

NB No variances given for Log reduction of HBV DNA for un-pooled analysis.

% with HBsAg
loss and/or
seroconversion

Post-treatment

Lamivudine 100mg/day n=19

Telbivudine 600mg/day n=22

Telbivudine 600mg/day + Lamivudine
100mg/day n=20

Log reduction of HBV DNA (mean — no 4.57 5.49 5.94

SD given)

Undetectable HBV DNA 6/19 (32%) not stated not stated
HBsAg loss 0 0 0

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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HBsAg seroconversion

0 0

0

% with ALT normalisation

63% (12/19) 82% (18/22)

74% (15/20)

Authors’ conclusion: Patients with CHB treated with telbivudine exhibited significantly greater virologic and biochemical responses compared with lamivudine. Results
with the combination regimens were similar to those obtained with telbivudine alone.

Notes: Treatment naive population

Sample size calculation reported: it was estimated that with a total of 100 patients (20 per treatment group), the study allowed detection of a 0.33 log ,, difference in
reduction of HBV DNA levels between treatment types (LAM vs. TEL vs. combination) and detection of a 0.5 log 4, difference in reduction of HBV DNA levels between
individual treatment groups, with 80% power at a 2-sided sig. level of alpha = 0.05.

Entecavir vs adefovir

Reference
Zhao 2011A

Study type

Meta-
analysis

All studies
randomise
d
controlled
with
description
of
withdrawal
s and drop-
outs.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Number
of
patients

6 studies
(1in
English —
Leung
20009 -
and 5in
Chinese).
Leung
n=69;
open-
label
treatmen
t; no
other
outcomes
reported

Patient characteristics Compariso
Intervention n

Nucleos(t)ide-naive Asian patients with chronic Entecavir 0.5 Adefovir

hepatitis B. mg/d for48  10mg/d for
weeks 48 weeks

Inclusion: study design: randomised controlled
trial

Study population: HBeAg positive nucleos(t)ide-
naive Asian patients with chronic hepatitis B
Intervention: the doses of entecavir and adefovir
were respectively 0.5 mg/d and 10mg/d, with
the duration lasting 48 weeks.

Exclusion:

Non-human studies, co-infection with hepatitis
A, C, D, E, Epstein Barr virus, cytomegalovirus or
HIV, co-existence of any other liver diseases such
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Length of
follow-up

48 weeks

Source
Outcome of
measures funding
Rates of None
virological reported
response
(Defined as

attainment of
undetectable
levels of
serum HBV
DNA)

Rates of
biochemical
response
(defined as
normalisation
of serum ALT)
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in study

as autoimmune hepatitis, alcoholic liver disease,
drug hepatitis or Wilson’s disease, liver
transplantation, past or current hepatocellular

carcinomas; abstracts only.

Baseline characteristics

literature

Patient
races

Study design

Ding 2005

Asian

randomised trial
with description of
withdrawals and
drop-outs.

Zhang 2009

Asian

randomised trial
with description of
withdrawals and
drop-outs.

Lueng 2009

88%
Asian

randomised trial
with description of
withdrawals and
drop-outs.

Yang 2010

Asian

randomised trial
with description of
withdrawals and
drop-outs.

Zou 2010

Asian

randomised trial
with description of
withdrawals and
drop-outs.

Huang 2010

Asian

randomised trial
with description of
withdrawals and
drop-outs.

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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HBeAg
clearance
(defined as
HBeAg
disappearance

)

HBeAg
seroconversio
n (defined as
anti-HBeAg
appearance)
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P L Effect size
7 5 outcomes- week 48 Entecavir Adefovir RR (95% Cl), p-value
:_ E_ Virological response — undectable levels of HBV | 105/161 54/148 1.73 (95%Cl 1.38 to 2.17), p<0.00001; heterogeneity p=0.21, 1°=32.99
- DNA (from analysis of 4 studies)
: §
E 'c' Biochemical response (ALT normalisation; from | 93/131 76/136 1.25 (95%Cl 1.06 to 1.49), p=0.009
b analysis of 4 studies)
T
¢ HBeAg clearance (from analysis of 5 studies) 17/152 21/154 0.77 (95%Cl 0.44 to 1.35), p=0.36
é HBeAg seroconversion (from analysis of 3 6/101 8/106 0.74 (0.28 to 1.94), p=0.53
studies)

Authors’ conclusion:

Enetcavir is superior to adefovir in decreasing serum HBV DNA and normalising ALT but similar with adefovir in clearing HBeAg and encouraging HBeAg seroconversion
for the HBeAg-positive nucleos(t)ide-naive Asian patients with chronic hepatitis B. Adefovir can be still used for first-line therapy in these patients.

E.6.1.3 Monotherapies for HBeAg negative people with CHB

Adefovir vs placebo

Number
of Patient characteristics
Reference Study type patients
Hadziyannis RCT N=185 Patients with chronic hepatitis B who were
2003 Central negative for hepatitis B e antigen (HBeAg -ve).
randomisat Setting: Multicentre at 32 sites (in Canada,
ion was Greece, Israel, France, Italy, Australia, Taiwan,

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Source
Compariso Length of Outcome of
Intervention n follow-up  measures funding
Adefovir Placebo At week 48 Log reduction  Supporte
dipivoxil 10 once daily (end of of serum HBV  d by
mg orally for 48 treatment) DNA levels. Gilead
once daily weeks. [serum HBV sciences

Page 244 of 803

aulapInD g siyieday :(o1uouyd) g siyredsy

O-3 sa2ipuaddy :|eul



5144

TIn1IM

B ettt st Tl H

natnnade 1A avaa Al

s9olpuaddy

stratified
according
to five
geographic
regions.
Permuted
blocks
(with a
block size
of 6) were
used in
each
stratum.

Double
blind (ratio
ADV vs.
placebo =
2:1)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

and Singapore)

Inclusion: male and female patients 16 to 65
years of age who had HBeAg-negative chronic
hepatitis B and compensated liver disease were
eligible. Chronic hepatitis was defined by the
presence of detectable HBsAg for at least 6
months, undetectable HBeAg, detectable anti-
HBe, a serum HBV DNA level of at least 10°
copies per millilitre, and an alanine
aminotransferase level between 1.5 and 15
times the upper limit of the normal range.
Patients had to have a total bilirubin level of no
more than 2.5 mg per decilitre, a prothrombin
time that was no more than one second above
the normal range, a serum albumin level that
was at least 3g per decilitre, a serum creatinine
level of no more than 1.5mg per decilitre and an
adequate blood count.

Exclusion:

Criteria for exclusion included a coexisting
serious medical or psychiatric illness; immune
globulin, interferon, or other immune or
cytokine-based therapies with possible activity
against HBV disease within 6 months before
screening; organ or bone marrow
transplantation; recent treatment with systemic
corticosteroids, immunosuppressant or
chemotherapeutic agents, a serum alpha-
fetoprotein level of at least 50 ng per millilitre;
evidence of a hepatic mass; liver disease that
was not due to hepatitis B; prior therapy for
more than 12 weeks with a nucleoside analogue
with activity against HBV; and seropositivity for
HIV or hepatitis C or D virus.

for 48
weeks.

(n=123)
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(n=62*)

*One
patient
who was
assigned to
receive
placebo
never
received
treatment
and was
excluded
from all
analyses.

DNA was
measured by
the Roche
Amplicor
polymerase-
chain reaction
(PCR) assay;
lower limit of
detection 400
copies/nL)

% with
undetectable
HBV DNA
(<400
copies/mL)
Serum alanine
aminotransfer
ase
normalisation
HBsAg
seroconversio
n

Primary:
Histologic
improvement
[defined as a
reduction of
at least 2
points in the
Knodell
necroinflamm
atory score,
with no
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Baseline characteristics

Characteristic Adefovir Placebo
dipivoxil (n=61)
(n=123)
Age (yr) mean 4619.8 45+10.4
+SD
Male - no (%) 102 (83) 50 (82)
Alanine amino 143.5+125. | 1494195.2
transferase level 3
—mean £SD-
U/litre
White 82 (67) 40 (66)
Black 5 (4) 1(2)
Asian 36 (29) 20 (33)
HBV DNA-log 6.9+0.9 6.9+1.0
copies/ml
mean £SD
Knodell score
(meanzSD)
Total 9.6%3.3 8.943.4
Necroinflammato | 7.7+2.7 7.142.7
ry activityFibrosis
1.9+1.2 1.8+1.1
Cirrhosis- no (%) 14 (11) 6 (10)
Prior HBV
medications — n
(%)
Interferon 48 (39) 28 (46)
Lamivudine 10 (8) 4(7)
Famciclovir 7 (6) 7 (11)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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concurrent
worsening of
the Knodell
fibrosis score.
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Effect size
Outcomes- at week 48 Adefovir dipivoxil (n=123) Placebo (n=61) p-value
Reduction in serum HBV DNA levels- median 3.91 log copies/ml 1.35 log copies/ml <0.001
Patients with undetectable HBV DNA (<400 copies/mL) 63/123 (51%) 0/61 (0%)
Histologic improvement (%) 77/121 (64) 19/57 (33) p<0.001
Normalised alanine aminotransferase level 84/116 (72%) 17/59 (29%) <0.001
Mean (SD) change in Knodell scores baseline to week 48 among patients with assessable
liver biopsy specimens (adefovir n=112; placebo n=55): total -3.7(3.1) 0.4 (3.7) <0.001
necroinflammatory -3.4(2.9) 0.3(3.2) <0.001
fibrosis -0.3(0.7) 0.1(0.9) 0.005
Resistance 0 0

Authors’ conclusion:

In patients with HBeAg-negative chronic hepatitis B, 48 weeks of adefovir dipivoxil treatment resulted in significant histologic, virologic, and biochemical improvement,
with an adverse event profile similar to that of placebo. There was no evidence of the emergence of adefovir-resistant HBV polymerase mutations.

Notes: Treatment naive and previous treated with IFN-alpha (41% patients)

Lamivudine vs placebo

Reference

Tassopoul
0s 1999

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Study type

Double
blind RCT

randomizati

Number
of
patients

N=125

Patient characteristics

Intervention Comparison
Inclusion: Lamivudine Placebo
HBeAg negative patients (at screening and for at least 100 mg (n=65
6 months before); men and women 16-70 years old; orallyonce  randomised;
with detectable HbsAg and detectable HbeAb for at daily (h=60) 64 analysed
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Length
of
follow-
up

26
weeks

double
blind

Outcome
measures
Primary:
“complete
responders”:
undetectable

Source
of
funding
Glaxo
Wellco

me
Researc
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on method;
adequate
(computer
generated
codes)
-allocation
concealment
: unclear

- blinding:
double
blinded for
the first 26
weeks, then
unblinded
=> at week
24 patients
were
analyzed for
DNA=>
based on
results:

- HBV DNA>
2.5 pg/mL;
patients in
both groups
were
withdrawn
- HBV DNA<
2.5 pg/mL;
in the LAM
group
continued
on
treatment
and in

Hepatitis B (chronic): Appendices E-G Final (June 2013)

least 6 months, HBV DNA concentration >2.5 pg/mL at
screening and HBV DNA present in serum for at least 3
months before; ALT concentration 21.5 and less than
10 times the upper limit of normal (ULN) at screening
and at least once 23 months before, previously
treated with other antiviral drugs but not within 30
days of the start of the trial.Multinational.

Exclusion: coinfected with Hepatitis C or D, HIV,
decompensated liver disease (bilirubin >2.5 times
ULN, prothrombin time prolonged >3s, albumin
<3g/dL, history of ascites, variceal hemorrhage or
hepatic encephalopathy) or evidence of autoimmune
hepatitis (antinuclear antibody titre >1:160).

Baseline characteristics

Lamivudine | Placebo
(n=60) (n=64)
Median age 42 (24-65) | 44 (17-63)
(range)
Sex (% men) 83% 77%
Median HBV 255 (1.3- 95.5 (1.3-
DNA (range), 18000) 3900)
pg/mL
Median serum | 3.2 (0.6- 3.3 (0.7-
ALT (range), x 16.4) 12.5)
ULN
n (%) of 63 (98%) 59 (98%)
patients with
HBeAg
(negative)
Number (%) of | 8 (14%) 10 (18%)
patients with
evidence of

26-week
double blind
phase; total
duration of
treatment:
up to 52
weeks

Loss to
follow
up/reasons:
53/60
completed
52 weeks (5
withdrawn
at week 26
following
protocol [i.e.
if HBV DNA
positive at
week 24], 1
due to
adverse
events, 1
due to
protocol
violation)
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as 1 patient
did not have
evidence of
chronic Hep
B)

26-week
double blind
phase; total
duration of
treatment:
26 weeks

Loss to
follow
up/reasons:
60/64
completed
the 26
weeks;
43/64
withdrawn
at week 26
following
protocol,
15/64
completed
the follow
up until 52
weeks.

treatme
nt (plus
follow
up at
week 52
after
some
patient
had
stopped
and
some
continu
ed
therapy
)

HBV DNA (<2.5 hand
pg/mL by Develop
Chiron ment,
Quantiplex Greenfo
bDNA assay) rd, UK
plus ALT

normalisation;

“partial

responders”:

HBV DNA

<2.5pg/mL but

not normal ALT;
nonresponders:

HBV DNA

>2.5pg/mL

% with HBsAg
loss and/or
seroconversion

Histologic
improvement
(week 52)

Incidence of
resistance
(genotypic
YMDD mutation
at week 52)

Adverse events
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placebo cirrhosis

stopped
treatment
and followed

up

Effect size (of the 54 patients in each group with elevated ALT and HBV DNA >2.5pg/mlL at baseline)

Post-treatment (end of week 24) Lamivudine (100mg/day) (n=54) | Placebo (n=54) p value
Complete responders: undetectable HBV DNA (<2.5 pg/mL) plus ALT normalisation 34/54 (63%) 3/54 (6%) p<0.001
Partial responders: undetectable HBV DNA (<2.5 pg/mL) without ALT normalisation 15/54 (28%) 11/54 (20%)

Total undetectable HBV DNA (<2.5pg/mL) 49/54 (91%) 14/54 (26%)

Log reduction of HBV DNA

Not reported

Not reported

% with ALT normalisation

Not reported

Not reported

% with HBeAg loss and/or seroconversion

Not reported

Not reported

% with HBsAg loss 0% 1/54 Not reported
Quality of life measures (EQ-5, SF-35, liver disease specific) Not reported Not reported -
% withdrawn due to adverse events 1/54 1/54

Notes: Sample size calculation - yes; the study was powered to detect a difference in complete response between lamivudine and placebo; the planned sample size of
102 patients provided 80% power to detect a 20% difference (considered to be the mimimum clinically relevant difference) in complete response (HBV DNA loss plus

ALT normalization).

Authors’ conclusion: Lamivudine treatment results in a significant virological and biochemical improvement compared with placebo, indces an improvement or no
change in histology in most paitns and is well tolerated The response to lamivudine therapy in HBeAg-negative patients is similar to teh response reported in previous

studies of patiens with HBeAg-positive chronic hepatitis B.

Number Patient characteristics
Reference  Study type of

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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Length  Outcome Source
Intervention Comparison  of

measures of
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Chan
2007c;
Two-year
lamivudine
treatment
for
hepatitis B
e antigen-
negative
chronic
hepatitis
B: a
double-
blind,
placebo-
controlled
trial

patients

Multicentre, N=139
double

blind,

placebo-

controlled

RCT

randomizati
on method;
centralized
and
stratified by
geographical
region

- blinding:
double blind
-allocation
concealment
: not stated

Inclusion: HBeAg-negative (for at least 6 months prior
to study) treatment naive patients (over 18 years old)
with chronic hepatitis B (positive for HBsAg for at least
6 months), HBV DNA detectable by a non-PCR based
assay or >100,000 copies/mL by TagMan real-time
PCR assay, significantly increased ALT (1.5-10 x ULN on
>2 occasions within previous 6 months and at
screening, or ALT above ULN with >1 biochemical
flare-up [ALT >200IU/L] in past 12 months); liver
biopsy within 12 months showing evidence of active
hepatitis.

8 sites in Hong Kong and China.

Exclusion: hepatocellular carcinoma, ALT > 10 x ULN,
decompensated liver disease, complications of liver
cirrhosis, coinfection with hepatitis C or D or HIV,
serious medical or psychiatric illnesses, use of
immunosuppressive or immunomodulatory therapy
within the last 6 months, treatment with antiviral
agent in last 6 months, history of hypersensitivity to
nucleoside analogues, serum creatinine >1.5 x ULN,
antinuclear antibody titre >1:160, serum amylase or
lipase level >2 x ULN, Hb <11g/dL, white cell count <3
X 109/L, platelet count <100 x 109/L, pregnant or
lactating women.

Baseline characteristics

Lamivudine
(100mg/day)
(n=89)

Total

duration of
treatment:
24 months

Loss to
follow
up/reasons:
16 drop outs
and 4 with
data missing
until the end
of treatment
, another 15
drop outs
and 1 with
data missing
untile the
end of 6
months
follow up

Lamivudine | Placebo
(n=89) (n=47)
Median age 40 (18-58) 41 (17-63)
(range)
Median BMI 23.0 (16.3- 23.8 (18.8-
(range), kg/m2 | 39.8) 30.1)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Page 250 of 803

Placebo
(n=47)

Total

duration of
treatment:
24 months

Loss to
follow
up/reasons:
9 drop outs
and 3 with
data missing
until the end
of treatment
, another 4
drop outs
and 1 with
data missing
untile the
end of 6
months
follow up

follow-
up

24
months
of
treatme
nt plus
6
months
follow

up

funding

Primary: GlaxoS
“Complete mithKlin
response”: HBV e

DNA

undetectable

(either by

NAXCOR cross-

linking assay,

limit of

detection

0.5MEq/mL or

HBV DNA

<10,000

copies/mL by

PCR-based

assay) plus ALT
normalisation

at month 24

% with
undetectable
HBV DNA
(<10,000
copies/ml, by
TagMan real
time PCR assay)

Incidence of
resistance
(genotypic and
phenotypic)
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I Sex (% men) 75 (84%) 39 (83%) % with ALT
" € Median serum | 6.1(2.0-8.4) | 5.8 (2.0-8.0) normalisation
:_ P HBV DNA
) < (range), logso % with HBsAg
E ? copies/ml loss
;< Median serum | 1.6 (0.2- 1.8 (0.4-
' -'g ALT x ULN 11.4) 13.0) Histologic
£ (range) improvement
g HBeAg 84 (94%) 44 (94%) .(22 points .
negative n (%) improvement in
A——— necroinflammat
Cirrhosis n (%) 16 (31) 6 (21) ory and fibrosis
HBV genotype scores)
n (%): negative | 3 (3) 0(0)
B 32 (36) 12 (26) Adverse events
B+C 2(2) 3(6)
c 51(57) 31 (66)
D 1(1) 1(2)
Effect size
Week 24 Lamivudine (100mg/day) Placebo (n=35) Differen@ between groups

(n=70)

Complete response (undetectable HBV
DNA and ALT normalisation) n (%)

50 (56% of originally
randomised 89 patients)

5 (11% of originally
randomised 47 patients)

Absolute difference 46%, 95% Cl 30-55%, p<0.001; after
adjustment for baseline HBV DNA and ALT levels, OR:
10.8, 95% Cl 3.8-30.2, p<0.001

Median log reduction of HBV DNA (range)

3.21 log copies/ml (-3.96
to +6.36)

0.47 log copies/ml (-4.85
to +4.91)

Absolute difference: 2.21 (95% ClI 1.19 to 3.28), P<0.001

% with undetectable HBV DNA

52 (58% of 89)

9 (19% of 47)

Absolute difference 39%, 95% Cl 22-52%, p<0.0001

% with ALT normalisation

66 (74% of 89)

17 (36% of 47)

Absolute difference 38%, 95% Cl 22-55%, p<0.001)

% with HBeAg loss and/or seroconversion

Not reported

Not reported

% with HBsAg loss and/or seroconversion

0

0

Quality of life measures (EQ-5, SF-35, liver

Not reported

Not reported

s92Ipuaddy
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disease specific)

Histologic improvement*

14/18 with paired biopsy
data (78%)

2/8 with paired biopsy
data (25%)

Absolute difference 53%, 95% Cl 12-77%, p=0.034

% withdrawn due to adverse events

Not reported

Not reported

Genotypic resistance (detection of 22/70 (31) 1/35 Not stated

mutations)

Phenotypic resistance (=1 log increased 16/70 (23) 0/35 NotRtated

HBV DNA from previous levels)

Follow up (6 months) Lamivudine (100mg/day) (n=54) Placebo (n=30) Difference between groups

Log reduction of HBV DNA

Not reported

Not reported

% with undetectable HBV DNA

29 (33% of original 89 patients)

12 (26% of original 47)

Absolute difference 7%, 95% CI -9 to
+21, p=0.39

% with ALT normalisation

53 (60% of 89)

18 (38% of 47)

Absolute difference 21%, 95% Cl 4-39,
p=0.02

% with HBeAg loss and/or seroconversion

Not reported

Not reported

% with HBsAg loss

1/54

0/30

Quality of life measures (EQ-5, SF-35, liver
disease specific)

Not reported

Not reported

% withdrawn due to adverse events

Not reported

*The second liver biopsy was an optional examination and 26 patients had paired biopsy. Unclear when the second liver biopsy was done.

Notes: -HCC was detected in 3 patients in lamivudine group and 1 patient in placebo group.

Authors’ conclusion: Two-year lamivudine treatment was effective in HBeAg-negative chronic hepatitis B. However, the response is not sustained after treatment

cessation.
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Study type

RCT-double
blinded (for
the
lamivudine
group,
double
blinded until
week 8,
single
blinded from
8-52 weeks;
other groups
remained
blinded)

- Computer
generated
randomisatio
n sequence
but
incomplete
allocation

concealment.

Results of
HBV serology
kept blinded
during
treatment
and follow

up.

No. pts

N=230
randomise
d; 226
analysed
asITT
population

Patient characteristics

Inclusion: male and female; 16-70 years;
detectable HBsAg and HBeAg in serum at
time of screening and for at least 6 and 3
months respectively before study entry;
serum HBV DNA levels of at least 5 pg/ml at
screening; inflammation shown by histology
or raised ALT (1.3 — 10 x ULN) at screening
and at least 3 months prior to screening.

Setting: Multicenter (51 centres in 15
countries).

Exclusion: Previous treatment with
interferon or had received antiviral therapy
in last 6 months; co-infection with Hep C, D
or HIV; decompensated liver disease (serum
bilirubin >2.5 x ULN, prothrombin time
prolonged >3s, albumin < lower limit of
normal, history of ascites, variceal
haemorrhage or hepatic encephalopathy);
liver disease of other aetiology;
contraindications to interferon.

Baseline characteristics. Described as well
matched.

Lam + | IFN Lam
IFN (n=69 | (n=82)
(n=75 | )

)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Intervention

Combination
therapy:
lamivudine
100mg daily
for 8 weeks
then 16 weeks
of lamivudine
100mg daily +
interferon a
10 million
units three
times weekly
subcutaneousl
y (n=75; 2
withdrawn for
AE, 5 lost to
follow up, 6
other
withdrawal,
n=62 at week
52, 1 more
lost to follow
up by week
64, n=61)

Interferon
monotherapy
group:

Interferon vs. Lamivudine; lamivudine + interferon versus lamivudine; lamivudine + interferon versus interferon

Comparison

Page 253 of 803

Length of
follow-up

All patients
followed to
week 64: 52
weeks of
treatment +
12 weeks
follow up
for the
lamivudine
monotherap
y group and
24 weeks
treatmetn +
40 weeks
follow up
for other 2
groups

Outcome
measures

Primary:
HBeAg
seroconversio
n and HBeAg
loss and
undetectable
HBV DNA at
week 52

Secondary:
Histological
response (=2
point
reduction in
HAI at week
52), HBV DNA
loss (solution
hybridisation
assay, lower
limit of
detection
3pg/mL) at
week 52 and
ALT
normalisation
at week 52

Source
of
funding

Glaxo
Wellcome

aulapInD g siyieday :(o1uouyd) g siyredsy

O-3 sa2ipuaddy :|eul



1474

TIn1IM

B ettt st Tl H

natnnade 1A avaa Al

s92Ipuaddy

Median 31 32 30 (16-
(range) (25- (16- 69)
age 60) 70)

% Male 71 81 71
Median 72 71 68.5
(range) (42- (45- (45-
wt (kg) 115) 115) 118)
Caucasia | 59 65 65

n % 31 28 29
Asian-

Oriental

%

Mean 3.2 3.1 3.3
(SD) ALT | (3.4) (2.1) (2.8)
(x ULN)

Median 2.2 2.4 2.6
(range) (0.8- (0.8- (0.8-
ALT 26.1) 10.1) 19.2)
ALT<1x | 4(5) |3(4) |4(5)
ULN n

(%)

Mean 1.74 1.78 2.04
logo(SD) | (0.75) | (0.77) | (0.66)
HBV DNA

(pg/ml)

Median 94.0 109.0 | 136.0
(range) (1.5- (1.5- (1.5-
HBV DNA | 786) 1322) | 2264)
(pg/ml)

HBV DNA | 4 (5) 9(13) | 2(2)
<3 pg/ml

n (%)

HBeAg 72 68 81 (99)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Placebo once
daily for 8
weeks, then
placebo once
daily plus
interferon
(107 units
subcutaneousl|
y 3 x weekly)
for 16 weeks.
(n=69; 9 were
lost prior to
52 weeks (0
due to
adverse
events; 5 lost
to follow up, 4
other reasons)
so n=60 at
week 52 and a
further 2 lost
to follow up
prior to week
64; final n=58)
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Incidence of
resistance
(YMDD
mutation) at
week 52 and
week 64

Adverse
events

aulapInD g siyieday :(o1uouyd) g siyredsy

O-3 sa2ipuaddy :|eul



GS¢

TIn1IM

B ettt st Tl H

natnnade 1A avaa Al

s92Ipuaddy

+ve n (%) | (96) (99)

HBV DNA | 68 64 80 (98)
and (91) (93)

HBeAg

+ve n(%)

Median 4 (0- 4 (0- 4(0-12)
(range) 14) 13)

Knodell

HAI

score

HAI<2n |8(11) | 6(9) | 11(5)
(%)

Cirrhosis | 3 (4) 8(12) | 5(6)

n (%)

Results:

Outcome LAM + IFN (n=68) | IFN (n=64) Lam (n=80) Combination vs. | Combination vs.
IFN Lam

% of patients with HBeAg seroconversion at week 52 20/68 (29%) 12/64 (19%) 14/80 (18%) OR 1.9 (95% ClI OR 2.0 (0.9 to
0.8 to 4.4), 4.7), p=0.10
p=0.12

% of patients with HBeAg seroconversion at week 64 17/68 (25%) 14/64 (22%) 16/80 (20%) not stated not stated

Histological response (22 point reduction in HAI) at wik 52 21/57 (37%) 25/54 (46%) 31/63 (49%) not stated not stated

% of patients with HBeAg loss (52 weeks) 19/55 (35%) 13/56 (23%) 14/60 (23%) not stated not stated

% of patients with HBeAg loss (64 weeks) 18/55 (33%) 14/48 (29%) 13/62 (21%) not stated not stated

% of patients with undetectable HBV DNA (< 3 pg/ml = approx | 20/55 (36%) 16/55 (29%) 36/60 (60%) not stated not stated

8 x 10° copies/ml) at 52 weeks

% of patients with undetectable HBV DNA (< 3 pg/ml) at 64 17/55 (31%) 14/49 (29%) 20/63 (32%) not stated not stated

weeks

% of patients with ALT normalisation (<1xULN) at 52 weeks 21/55 (38%) 16/55 (29%) 33/58 (57%) not stated not stated

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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% of patients with ALT normalisation (<1xULN) at 64 weeks 18/50 (36%) 16/50 (32%) 13/63 (21%) not stated not stated
Incidence of YMDD variant HBV 52 weeks 0 0 19/61 (31%) not stated not stated
Incidence of YMDD variant HBV 64 weeks 0 0 12/57 (21%)

Patients with adverse events leading to withdrawal 2 0 3 not stated not stated

Notes: sample size calculation: Based on an estimated HBeAg seroconversion rate of 40% for interferon and lamivudine monotherapy and 65% for combination therapy,
sample size of 210 patients had 80% powerto detect a significant difference in seroconversion rates between combination therapy and either of the two monotherapies

(not powered for comparison between the monotherapies).
Interferon treatment naive

Duration: 52 weeks for LMV monotherapy, 24 for other treatments

No co-infections
Setting: International multicentre study.

Adverse events were more common in the combination and interferon groups than the lamivusdine monotherapy group.

Authors’ conclusion: HBeAg seroconversion rates at one year were similar for lamivudine monotherapy and a standard course of interferon. Combination therapy may

be more effective than either monotherapy.

Telbivudine vs. lamivudine — POSITIVE AND NEGATIVE

Reference Study type  No.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics

Interventio Comparison
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Lai 2007

(same study as
Liaw 2009)

RCT

Double
blind.

Treatment
assignment
s were
according
to HBeAg
status
(positive or
negative)
and a
serum
alanine
aminotrans
ferase level
>2.50r<2.5
times the
upper limit
of normal.
Within each
stratum
patients
were
randomly
assigned in
block sizes
of four.

patie
nts

1370
(921
HBeA

positi
and
446
HBeA

negati
ve)

Hepatitis B (chronic): Appendices E-G Final (June 2013)

HBeAg positive and negative patients

Inclusion:

Men and women between 16 and 70 years of age who had
HBeAg positive or HBeAg-negative chronic hepatitis B were
eligible to participate in the study. Chronic hepatitis was
defined by detectable serum hepatitis B surface antigen,
serum alanine aminotransferase level 1.3 to 10 times the
upper limit of normal, a serum HBV DNA level greater than 6
log 10 copies per millilitre, and compatible pre-treatment
liver histologic findings.

Exclusion:

Co-infection hepatitis C, hepatitis D, or the HIV virus;
evidence of hepatic decompensation, pancreatitis, or
hepatocellular carcinoma; previous treatment for hepatitis B
with nucleoside or nucleotide analogues or both; treatment
with interferon or other immunomodulators within the
previous 12 months; other forms of liver disease; a serum
creatinine level greater than 1.5 mg per decilitre; a serum
amylase or lipase level greater than 1.5 times the upper
limit of normal ; a prothrombin time prolonged by more
than 3 seconds; a serum albumin level less than 3.3 g per
decilitre; and a bilirubin level greater than 2.0 mg per
decilitre. Eligible patients with a serum alpha fetoprotein
level greater than 50 ng per millilitre required exclusion of
underlying hepatocellular carcinoma.

Baseline characteristics

HBe HBe HBe HBe Ag-
Ag- Ag- Ag- negative
positiv | positiv | negat | lamivudin

600 mg of
telbivudine
once daily
n=458
HBeAg (+)

n=222
HBeAg (-)

18 patients
withdrew
before
week 52,
of which 2
discontinu
ed
treatment
because of
adverse
events,
clinical
disease
progressio
n or lack of
efficacy.

Page 257 of 803

th of
follo
w-up
Wee
k 52

100 mg of
lamivudine
once daily
n=463
HBeAg (+)

n=224
HBeAg (-)

32 patients
withdrew
before week
52, of which
8
discontinued
treatment
because of
adverse
events,
clinical
disease
progression
or lack of
efficacy.

measures

Change in
the serum
HBV DNA
level

Patients
with
undetecta
ble HBV
DNA by
PCR (lower
limit of
detection
300
copies/mL

)

HBeAg and
HBsAg loss
and
seroconve
rsion.

Normalisat
ion of
serum ALT
level.

Incidence
of

of
funding

Idenix
pharmace
uticals and
Novartis
pharmace
uticals
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e e ive e (n=224)

Telbivu | (=463 | Telbi

dine ) vudin

(n=458 e

) (n=22

2)

Age (yrs) 32 (16- | 33(16- | 43 43 (18-
mean 63) 67) (27- 68)
(range) 68)
Male- no 333 351 174 177 (79)
(%) (73) (76) (78)
Serum 146.4+ | 158.9+ | 137.0 | 143.718.7
alanine 5.37 6.30 16.94 | 4
aminotransf
erase level
—|U/litre
(mean)
Serum HBV | 9.5%0. 9.5+0. | 7.7¢0
DNA —log 09 09 12 7.4+0.10
10
copies/ml
(mean)
Mean total 8.9 9.0 9.0 9.6
Knodell
histologic
activity
index score
Mean 7.4 7.3 7.3 7.6
Knodell
necroinflam
matory
score
Mean Ishak | 2.1 2.2 2.3 2.5
fibrosis

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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resistance
(viral
breakthro
ugh with
treatment
emerging
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score
Chinese 265 265 116 102
(57.9) (57.2) | (52.3 | (45.5)
non- 115 106 ) 42 (18.8)
Chinese (25.1) | (229) |29 56 (25.0)
Asian 52 55 (13.1 | 313
White (11.4) | (11.9) |) 4(18)
4(0.9) | 7(1.5) |46 4(1.8)
T 2(0.4) | 4(0.9) ;20-7
Latino 8(1.7) | 7(15) | 13 (5.8)
Middle (1.4)
Easter/India | 12 19 )
2. 4.1
n 26) | @1 |,
Other 6
(2.7)
20
(9.0)
Effect size
Outcomes- at week 52 HBe Ag-positive HBe Ag-positive | Difference p-value HBe Ag- HBe Ag- Difference p-value
Telbivudine (n=458) Lamivudine (95% Cl) negative negative (95% CI)
(n=463) Telbivudine | lamivudine
(n=222) (n=224)
Serum HBV DNA level -6.45 -5.54 -0.91 (-1.20 <0.001 -5.23 -4.40 -0.83 (-1.20 | <0.001
(mean change log 10 to-0.61) to -0.45)
copies/ml from baseline
Patients with 60% (275/458) 40.4% <0.001 88.3% 71.4% 16.9 (9.6 to | <0.001
undetectable HBV DNA by (187/463) (196/222) (160/224) 24.1)
PCR (%)
ALT normalisation (%) 354 (77.2) 347 (74.9) 2.3(-3.3to 0.42 165 (74.4) 178 (79.3) -4.9 (-13.0 0.24
7.9) t0 3.2)

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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HBeAg loss (%) 118 (25.7) 108 (23.3) 2.4(-3.2to 0.40 - - - -
8.1)

HBeAg seroconversion (%) | 103 (22.5) 100 (21.5) 1.0(-4.5to 0.73 - - - -
6.4)

Histologic response (%) 296 (64.7) 261 (56.3) 8.4(2.0to 0.01 148 (66.6) 148 (66.0) 0.6(-8.3to | 0.90
14.7) 9.5)

Incidence of resistance (%) | 23 (5) 51 (11) -6.0 (-9.5to - | <0.001 5(2.2) 24 (10.7) -8.5(-12.9 <0.001
2.5) to -4.0)

Authors’ conclusion:

Among patients with HBeAg positive chronic hepatitis B, the rates of therapeutic and histologic response at 1 year were significantly higher in patients treated with
telbivudine than in patients treated with lamivudine. In both HBeAg-negative and the HBeAg —positive groups, telbivudine demonstrated greater HBV DNA suppression
with less resistance than did lamivudine.

Reference

No.
pts

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Patient characteristics
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Liaw YF, Gane
E, Leung N et
al. 2009

Same study as
Lai 2007

RCT

Double
blind phase
3 trial

Computer
generated
randomisati
on, via
central
telephone
(which
suggests
allocation
concealme
nt).
Analysis
stratified
according
to +ve or —
ve HBeAg
status and
serum ALT
level (> or <
2.5 times
the ULN).

1370
patien
ts

ITT
analys
is

All
discon
tinued
patien
ts
were
imput
ed
using
“last
obser
vation
carrie
d
forwa
rd”
for
contin
uous
variab
les or
treate
d
missin
g
dichot
omou
s data
asa
failure

HBeAg positive and negative patients

Inclusion: 16-70 yrs; HBeAg +ve or —ve CHB; compensated
liver disease; serum ALT level 1.3-10 x ULN; serum HBV

DNA level >6 log10 copies/mL
Setting: 112 centres in 20 countries.

Exclusion: prior Rx with anti HBV nucleosides or

nucleotides.

Baseline characteristics. Reported as well-matched.

HBeAg +ve HBeAg -ve

TBV LMV TBV LMV
n 458 463 222 224
Mean age 32(16 | 33(16 | 43(17- | 43(18
(range) -63) -67 68) -68)
Male% 73 76 78 79
Mean wt 66(38 | 68(38 | 72(42- | 71(45
(range) -126) | -150) | 123) -148)
Chinese(%) 58 57 52 46
HBV
genotype (n)
A 24 31 12 14
B 129 113 59 59
c 259 (258 |89 86
D 42 54 57 64
OTHER 3 7 5 1
Serum ALT 146.2 | 158.9 | 137(6.9 | 143.7
(IU/L) mean (5.4) (6.3) ) (8.7)
(se)
Serum ALT 295 293 130 125
level > 2 x
ULN (n)
Serum HBV 9.5(0. | 9.5(0. | 7.7(0.1) | 7.4(0.
DNA level 1) 1) 1)
(log10copies
/mL) mean
(se)

Telbividine
(TBV) 600mg
once daily
AND dummy
lamivudine
(LMV).

N=683

HBeAg (+) =
45

HBeAg (-) =
222

2 year
treatment
duration (104
weeks)

Loss to follow
up:
Immediate
loss of 3 prior
to baseline
measures
from TBV
group. At
week 104,
further loss of
56 (non
compliance 8,
adverse
events 5, lack
of efficacy 6,
patient/invest
igator request
33, pregnancy
4)

Lamivudine

100mg once
daily AND
dummy TBV.
N=687
HBeAg (+) =
463

HBeAg (-) =
224

2 year
treatment
duration.

(104 weeks)

Loss to
follow up:

At week 104,
88 lost to
F/U (non
compliance
6, adverse
events 10,
clinical
disease
progression
2, lack of
efficacy 16,
death 1,
patient/inves
tigator
request 48,
pregnancy
1).

104
wee
ks.
Prim
ary
anal
ysis
at 52
wee
ks.

Serum not stated
HBV DNA

changes

from

baseline.

% patients
with HBV
DNA non
detectable
by PCR
assay
(=300
copies/mL

)

HBeAg loss
and
seroconev
ersion

Normalisat
ion of
serum ALT
level

Hep B
surface
antigen
(HBsAg)
loss and
seroconve
rsion.

Incidence
of
resistance
(viral
resistance,
defined as
viral
breakthro
ugh with
the
emergenc
eofa
treatment
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Results: %s given. All ITT.

HBeAg +ve p HBeAg -ve
Outcome TBV (n=458) LMV (n=463) TBV (n=222) LMV (n=224)
Patients with undetectable HBV DNA by PCR assay (<300 | 255 (55.6) 178 (38.5) <0.001 182 (82) 127 (56.7)
copies/mL). Week 104
HBV DNA <5 log 10 week 104 78.4%( 359/458) 61.5%( 285/463) <0.0001 93.3%(207 /222) 86.8%(194 /224)
ALT normalisation week 104 69.5%( 318/458) 61.7%( 286/463) <0.05 77.8%(173/222) 70.1%( 157/224)
HBeAg loss week 104 35.2%(161 /458) 29.2%(135 /463) 0.056 NA NA
HBeAg seroconversion week 104 29.6%( 136/458) 24.7%(114 /463) 0.095 NA NA
HBsAg loss week 104 1.3%(6 /458) 1.3%( 6/463) 0.993 0.5%(1 /222) 0.9%( 2/224)
HBsAg seroconversion week 104 0.4%( 2/458) 0.7%(3 /463) 0.661 0.5%( 1/222) 0.4%( 1/224)
Viral resistance week 104 25.1%( 115/458) 39.5%( 183/463) <0.001 10.8%( 24/222) 25.9%( 58/224)
Adverse events leading to discontinuation: 10 in LMV
group and 5 in TBV group (overall — HBeAg positive and
negative)
NOTES:
Nucleoside NAIVE
Duration: 104 weeks
No co-infections
Setting: International multicentre study.
Predominant genotype: not stated
Number Source
of Patient characteristics Compariso  Length of Outcome of
Reference Study type patients Intervention n follow-up measures funding
Hou 2008A Randomise  N=332 Patients with compensated hepatitis B e antigen 600 mg of 100 mg No follow Mean Idenix
d phase lll (290 (HBeAg)-positive or HBeAg-negative chronic telbivudine lamivudine  up. reduction in Pharmac

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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trial HBeAg +
Multi and 42

centre. HBeAg -)

Centralised
randomisat
ion.

At
randomisat
ion
patients
were
stratified
by HBeAg
status
(positive or
negative)
and serum
alanine
aminotrans
ferase
(ALT)
level[<2.5
or 2.5
times the
upper limit
of normal]

Double
blind.

Study
powered
for
treatment
differences

Hepatitis B (chronic): Appendices E-G Final (June 2013)

hepatitis B.

Inclusion: Eligible patients were Chinese males or
females, 16 to 70 years of age, with a clinical
history compatible with chronic hepatitis B and
active viral replication, documented by positive
serum HBsAg, HBeAg-positive or HBeAg-
negative, serum HBV DNA >6 log ;o copies/ml,
serum ALT levels 21.3 times upper normal limit
but <10 times upper normal limit at the
screening visit, and a liver biopsy compatible
with chronic hepatitis B obtained within 12
months prior to randomisation.

Exclusion:

History of evidence of decompensated liver
disease; pregnancy or breast feeding,
unwillingness to use a double barrier method of
contraception; co-infection with hepatitis C virus,
hepatitis D virus, or HIV virus; previous
treatment for HBV wit nucleoside analogues;
treatment with interferon or other
immunomodulators in the 12 months prior to
screening; abuse of alcohol or illicit drugs within
the past 2 years; frequent or prolonged use of
systemic corticosteroids, acyclovir or famciclovir;
hepatocellular carcinoma or other malignancy
requiring treatment; other serious medical
conditions that might confound efficacy or safety
assessments; use of anticoagulants; and a
history of clinical pancreatitis. Laboratory
exclusion criteria included haemoglobin <11g/dlI
for men and <10g/dl for women; neutrophil
count <1500/mm3; platelet count <75,000/mm3;
serum creatinine 21.5 mg/dl; serum amylase and
lipase levels 21.5 times upper normal limit;
serum albumin <3.3 g/dl; prothrombin time
prolonged by >3 seconds over the upper limit of

once daily
for 104
weeks

n=167

147 HBeAg
(+)

22 HBeAg (-)

4 patients in
the
telbivudine
withdrew
from the
study before
week 52, of
which one
(0.6%) was
discontinued
for adverse
events,
clinical
disease
progression
or lack of
efficacy.
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once daily
for 104
weeks

n=165

143 HBeAg
(+)

22 HBeAg
()

5in the
lamivudine
group
withdrew
from the
study
before
week 52, of
which one
(0.6%) was
discontinue
d for
adverse
events,
clinical
disease
progressio
n or lack of
efficacy.

Outcomes
were
measured
at 52
weeks

serum HBV euticals

DNA at week and

52 of Novartis

treatment. Pharmac
euticals

Proportions of
patients with
serum HBV
DNA
reduction to <
5 log 10
copies/ml on
2 successive
visits.

% patients
with
detectable
HBV DNA

ALT
normalisation

HBeAg loss
and
seroconversio
n

Incidence of
resistance
(viral
breakthrough
with
treatment
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on primary
endpoint
at 1 year
(HBV DNA
reduction)
in the
overall
(HBeAG +
and -)
population
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adequately
powered
for HBeAg
subgroup
only (but
not for
much
smaller
HBeAg
negative
subgroup)
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the reference value; and total bilirubin 22.0
mg/dl. Patients with serum alpha-fetoprotein
>50ng/mL required exclusion of underlying
hepatocellular carcinoma prior to randomisation.

Baseline characteristics

Charact | HBeA | HBeAg HBeAg HBeAg
eristic | g positiv | Negativ | Negativ
positi | e e e

ve Lamivu | Telbivu | Lamivu
Telbiv | dine dine dine
udine | (n=143) | (n=20) | (n=22)
(n=14
7)
Age 28 29 (15- | 38 (20- | 36(19-
mean (16- 63) 56) 58)
range 64)
(yrs)
Gender | 80 75 85 86
-male
(%)
HBV 9.3 9.7 7.8 7.6
DNA: (0.12 | (0.133) | (0.389) | (0.346)
mean 3)
log10
copies/
ml (SE)
ALT: 156 157 162 177
mean (9.6) (12.6) (23.9) (75.2)
1U/1 (SE)
Genoty
pe (%):
C 60 64 65 82
B 40 36 30 18

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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emerging
resistance
mutation)
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patients

b L
i' E Effect size
E_. E Outcomes - HBeAg positive Telbivudine (n=147) Lamivudine (n=143) Difference (95% Cl) p-value
; : patients
j - Serum HBV DNA (mean log 1o 6.3 -5.5 -0.84 (-1.3 to -0.4) <0.001
Er E reduction from baseline)
-E Patients with undetectable HBV 98/147 (67) 54/143 (38) 29 (18.0 to 39.8) <0.001
z DNA by PCR assay (%)
2 ALT normalisation (%) 128 (87) 107 (75) 12.6 (3.5t0 21.7) 0.007
HBeAg loss (%) 46 (31) 29 (20) 10.2 (0.1 to 20.3) 0.047
HBeAg seroconversion (%) 37 (25) 26 (18) 7.3 (-2.3t0 16.9) 0.14
Viral breakthrough n (%) 11 (7.5) 20 (17.5) -10.0 (-17.5 to -2.5) 0.009
Viral resistance 11 (7.5) 21 (14.7) -7.2 (-14.4 to 0) 0.06
HBsAg loss 0 0
HBsAg seroconversion 0 0
Outcomes - HBeAg negative Telbivudine (n=20) Lamivudine (n=22)

Serum HBV DNA (mean log 10 -5.5 -4.8 Not reported Not reported
reduction from baseline)

Patients with undetectable HBV 17 (85) 17/22 (77) Not reported Not reported
DNA by PCR assay (%)

ALT normalisation (%) 147 (100) 112 (78) Not reported Not reported
Viral breakthrough 0 1

Viral resistance 0 0

HBsAg loss 0 0

HBsAg seroconversion 0 0
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Authors’ conclusion:
In Chinese patients with chronic hepatitis B, telbivudine treatment for 52 weeks provided greater antiviral and clinical efficacy than lamivudine, with less resistance.
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Tenofovir vs. adefovir

Referenc
e Study type

Marcellin ~ RCT.

P, Randomisatio

Heathcot n method not

e EJ, Buti reported, but

M, et al. permuted

2008 groups of 6
used for
group
balance. 2:1
randomisation
ratio
(Tenofovir:
Adefovir)
Allocation
concealment
implicit in the
use of a
centralised

Number
of
patients

641:
Study
102
(HBeAg
negativ
e): 375
and
Study
103
(HBeAg
positive
): 266

Patient characteristics

International study, with patients from 15
countries in 106 clinical sites: North America (31
sites), Europe (60 sites), Asia Pacific (15 sites).
Ethnicity predominantly White and Asian.
Inclusion: male or female; aged 18-69 years; Hx of
CHB, HBeAg seropositive or negative — these were
recruited in two separate studies but the results
are reported together in this article; compensated
liver disease; Knodell necroinflammatory score of 3
or more; all HBsAg positive for 6 months or more
prior to screening.

For HBeAg (-) patients: serum HBV DNA level > 5
log,, copies/mL; ALT 1-10 times ULN; had received
< 12 weeks of treatment with any nucleoside or
nucleotide OR had received lamivudine or
emtricitabine for at least 12 weeks.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Intervention

Tenofovir
300mg/day
for 48 weeks

176 HBeAg (+)
250 HBeAg (-)

Loss to follow
up/reasons:
Seronegative:
6 withdrew
before 48
weeks. 5 of
these
withdrew due
to adverse
events and

one lost to FU.

Seropositive:

Page 266 of 803

Comparisons

Adefovir
10mg/day for
48 weeks

90 HBeAg (+)
125 HBeAg (-)
Loss to follow
up/reasons:
Seronegative:
4 withdrew
before 48
weeks. No
reasons given
Seropositive:
5 withdrew
before 48
weeks. No

reasons given.

Length
of
follow-
up

48
weeks
on
treatme
nt

Source
Outcome of
measures funding
% with HBV Gilead
DNA <400 Science

copies/mL by s
PCR (lower limit

of detection

169 copies/mL)

Incidence of
resistance

% with ALT
normalisation
(threshold)

% with HBeAg
loss and/or
seroconversion
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method. Also
stratified
according to
geographic
region
(Europe,
North
America,
Oceania).
Double
blinded.

This article
consisted of
reports from 2
closely related
studies, that
differed in the
HBeAg +vity
or —vity of its
patients. The
study results
will be
reported
together in
this
extraction,
and will be
clearly
marked as
seropositive
and
seronegative.

Seropositive:

For HBeAg (+) patients: serum HBV DNA level > 6
log10 copies/mL; ALT 2-10 times ULN; had received
< 12 weeks of treatment with any nucleoside or
nucleotide

Exclusion: co-infection with HIV, Hep C or delta;
history or signs of hepatic carcinoma; creatinine

10 withdrew
before 48
weeks. All of
these
withdrew due
withdrawal of

clearance level of < 70 ml/min; Hb < 8g/dL, consent or
neurophils < 1000/mm?®, liver decompensation or ~ 105s to FU.
failure. None lost due
Baseline characteristics: Differences reported as to adverse
well-balanced ARNBOTEES
of efficacy.
HBeAg (+) study | HBeAg (-)study
Ten Ade Ten Ade
Median 34(11) 34(12 | 44(10 | 43(10)
age (sd) ) .6)
Sex (% 68% 71% 77% 78%
men)
Mean 8.64(1. | 8.88 6.86 6.98
serum HBV | 076) (0.93 | (1.32) | (1.27)
DNA (sd), 0)
log10
copies/ml
Mean 142 155 127.5 | 163.6(14
serum ALT | (102.81 | (121. | (101. | 6.02)
(sd), IU/mL | ) 49) 21)
Prior use of | 17% 14% 17% 18%
interferon
alfa (%)
Prev Rx 5% 1% 17% 18%
with
lamivudine
or
emtricitabi

Hepatitis B (chronic): Appendices E-G Final (June 2013)
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NB:
supplementar
y material
contains more
details plus
info on those
lost after
randomisation
but prior to
Rx.

% with HBsAg
loss and/or
seroconversion

Histologic
improvement
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1or Stratified by ne
e ALT levels (< White 52% 51% | 64% | 65%
¥ o 2 ULt Asian 36% | 36% | 25% | 24%
; P ) Black 7% 6% 3% 3%
i 2 seronegative: Other 4% 8% | 7% | 8%
) ¢ stratified by
b B Mean 8.3 83 |78 |7.9(218)
g treatment Knodell (2.14) | (2.27) | (2.44)
H it necroinfla
q
< lamivudine or mmatory
emtricitabine HdoInE
(<or=12 Genotype
weeks) (%)
A 24 20 12 11
B 14 11 9 14
C 25 30 12 10
D 32 35 64 63
E,F,G,H 5 3 2
Other 2 2 0
Effect size at 48 weeks
HBeAg (+) study HBeAg (-) patient study
Tenofovir Adefovir Tenofovir Adefovir
% with HBV DNA <400 copies - ITT 134/176 12/90 233/250 79/125
% with HBV DNA <400 copies — observed | 133/160 12/84 233/241 79/117
data

Incidence of resistance

Adefovir: rtN236T mutation developed in 1 patient, and rtA181T mutation developed in 3 patients

Tenofovir:No DNA changes leading to decreased susceptibility were detected. No genotypic
substitutions in polymerase-reverse transcriptase associated with decreased sensitivity to

aulapInD g siyieday :(o1uouyd) g siyredsy
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tenofocir were detected at week 48.

% histologic improvement (%) 131/176 (74) | 61/90 (68) | 181/250 (72) | 86/125 (69)
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% with ALT normalisation (<34 IU /mLin | 115/169 (68%) 49/90 (54%) 180/236 (76%) 91/118 (77%)
women and <43 IU/mL in men)

% with HBeAg seroconversion 32/153 (21%) 14/80 (18%) NA NA

% with HBsAg loss 5/158 (3.2%) 0/82 (0%) 0/250 (0) 0/125 (0)

liver disease specific)

Quality of life measures (EQ-5, SF-35,

Not reported

% withdrawn due to adverse events

0/176

No data reported
for seropositive
alone, but 3/215
overall for Adefovir

No data reported for
seronegative alone.

Authors’ conclusion:.Among patients with chronic HBV infection, tenofovir (300mg/day) had superior antiviral efficacy with a similar safety profile as compared with
adefovir (10mg daily) through week 48.

Entecavir vs lamivudine

Number
of
Reference Study type patients
Lai 2006 RCT (phase N=638
1))
No details
of

Patient characteristics

Patients with HBeAg-negative chronic hepatitis B
who had not previously been treated with a
nucleoside analogue.

Setting: Multicentre-146 centres worldwide
(including Europe and middle East (68 centres),

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Intervention

0.5 mg of
entecavir
once a day
fora
minimum of
52 weeks.
(n=325)
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Compariso Length of
n follow-up

100 mg of At week 48
lamivudine

once a day

fora

minimum

of 52

weeks.

Outcome
measures

Log reduction
in the HBV
DNA level
from baseline

% patients

Source
of
funding
Bristol-
Myers
Squibb
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randomisat
ion and
allocation
concealme
nt.

Double
blind.

Hepatitis B (chronic): Appendices E-G Final (June 2013)

Asia (25), Australia (11), North America (30), and
South America (12).

Inclusion:

Eligible patients were 16 years of age older and
had HBeAg-negative chronic hepatitis B and
compensated liver function ( a total serum
bilirubin level of 2.5 mg per decilitre (42.8 umol
per litre) or less, a prothrombin time not more
than three seconds longer than normal or an
international normalised ratio not greater than
1.5, a serum albumin level of at least 3.0 g per
decilitre, and no history variceal bleeding or
hepatic encephalopathy). Eligible patients also
had detectable HBsAg for at least 24 weeks
before screening, evidence of chronic hepatitis
on a liver biopsy specimen obtained within 52
weeks before randomisation, evidence of HBV
DNA by any commercial assay at least 2 weeks
before screening, undetectable HBeAg,
detectable anti-HBe, a serum HBV DNA level of
at least 0.7 MEq per millilitre according to the
branched chain DNA assay at screening, and
serum alanine aminotransferase level 1.3 to 10
times the upper limit of normal at screening.

Exclusion:

Co infection with hepatitis C, hepatitis D, or HIV;
the presence of other forms of liver disease; use
of interferon alpha, thymosin alpha, or antiviral
agents with activity against hepatitis B within 24
weeks before randomisation; previous
lamivudine therapy lasting more than 12 weeks;
an alpha fetoprotein level greater