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Viral Hepatitis
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2016 LASKER AWARDS:

2016 Lasker~DeBakey Clinical Medical Research Award

Hepatitis C replicon system
and drug development

Ralf F.W. Bartenschlager Charles M. Rice Michael J. Sofia
Heidelberg University Rockefeller University Arbutus Biopharma

Lasker Award 2016

Nobel Prize 2020

HCV Research Timeline

Infectious HCV cell 2009

L ]

culture system ot

2005 <
Functional HCV 2003 ®
pseudoparticle system
®
®
Infectious cDNA clone constructed » Non-infectious
-
HCV serine protease structure (NS3-4A) 1997 . 1999 replicon system

i 1996 % ,o0g oy

® IFN-alpha and ribavirin
® combination thera
1993 = -
E
@  Delineation of HCV genome organization and
® olyprotein processin
1989 . povp #
.

< “ |dentification of

hepatitis C virus

-
1975 » Description of non-A, non-B hepatitis
° Courtesy of Charlie Rice



B RIYDT M191A1Y C DOWOWETT N T N
direct-acting antiviral agents (DAAs)

Receptor binding
and endocytosis

,.;00 Transport
and release

Fusion and
uncoating

Virion
assembly

NS5A inhibitors Nucleos(t)ide

replication and assembly " SOfOTbUV(iI')_d
on-nucleos(t)ide

Dasabuvir

Daclatasvir
Ombitasvir
Ledipasvir
Elbasvir

Adapted from Lindenbach BD, Rice CM. Nature 2005;436(Suppl):933-8
Reprinted by permission from Macmillan Publishers Ltd: Nature Copyright © 2005
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Sustained Virological Response
(SVR) rate (%)

>95%

100+

59-75%
80 =

60 7 42-54%

1990 2000 2011 2020
Years

IFN- Interferon alpha

Peg-IFN- Pegylated interferon alpha
RBV-Ribavirin

DAA- Direct Anti-viral Agents
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100 -
80 -
60 -
40 -
20 A

SVR12/24, % (PP)

SVR12/24, % (PP)

* Integrated Analysis of 12 Clinical Practice Cohorts

100 A
80 -
60 -
40 -
20 A

99 98 99 98 98 96 99 100
335/ 264/ 297/ 53/
342 269 308 53
GT1 GT 2 GT3 GT 4-6/
mixed/unknown
Overall Compensated cirrhosis

98 100 96 98 99
TE Unknown HIV/HCV IVDU* PPluseatBL Age >70 years
fibrosis

High effectiveness of SOF/VEL in diverse patient populations, regardless of
genotype, fibrosis stage, prior treatment or patient characteristics

Mangia M, et al. EASL 2019; Oral #GS-03
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Number of people (million)
0 10 20 30 40 50 60 70

Diagnosed e

® Eastern Mediterranean @ Western Pacific European
Treated || ® Southand East Asia @ African ~ American ® Non-WHO

(Graphic) J. You/Science (Data) WHO estimates, conducted by the Center for Disease Analysis
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- PCR negative

(not detected)

PCR positive

Age (years) x AST (U/L)
FIB-4 =

Platelet Count (10°%L) * +fALT (U/L)

Virtual consultation as

needed (“Back-up”)

DAAs -Direct anti-viral agents,
PP - Primary physician,

FU - Follow-up

DDI- Drug-drug interaction

Sofosbuvir/Ledipasvir (Harvoni) 2 IX Grazoprevir/Elbasvir (Zepatier) 2 DA 7907 [N, 1b 9'0112 KINI (NN IX 12V 9'0IA7 NPT NYXIA) 9'0NAN VIT DN 071N



Non-Alcoholic Fatty Liver Disease
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IE All waitlist registrants

Waitlist Registrations, No.

4000 -

35004

3000

2500+

2000 -

1500 4

1000

500+

“ﬁxhhxhhx
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ALD
NASH

HCV

0

20

14 2015 2016 2017
Year of Registration

2018 2019

Wong JR et al. JAMA Netw Open. 2020;3(2):e1920294
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MAFLD ® NAFLD »

Obesity
ethnicity, sex,
age, genetic
/ predisposition \
Prediabetes 1\ HOMA
@ @ @ b "\\l‘l
Qe
Type 2 diabetes QQ.
mellitus p 4

/

Inflammation "

\

HDL
=~ cholesterol

Triglycerides

/ MAFLD \
\ Blood Gut /
pressure mlcroblota
A
0,‘@ & e

Metabolic (-dysfunction) Associated Fatty Liver Disease

Herbert Tilg, Nat Rev Gastro&Hepatol 2020



Renaming ‘NAFLD’ to ‘MAFLD’

Diagnostic criteria for MAFLD*

[ Hepatic steatosis in adults J

(detected either by imaging techniques, blood biomarkers/scores or by liver histology)

Overweight or obesity Lean/normal weight
(defined as BMI 225 kg/m? in (defined as BMI <25 kg/m? in Caucasians
Caucasians or BMI 223 kg/m? in Asians) or BMI <23 kg/m? in Asians)

If presence of af least two metabolic risk abnormalities:

+ Waist circumference 2102/88 cm in Caucasian men and women (or 280/80 cm in Asian men
and women)

* Blood pressure 2130/85 mmHg or specific drug treatment

* Plasma triglycerides 2150 mg/dl (21.70 mmol/L) or specific drug treatment

+ Plasma HDL-cholesterol <40 mg/dl (<1.0 mmol/L) for men and <50 mg/dl (<1.3 mmoliL) for
women or specific drug treatment

* Prediabetes (i.e., fasting glucose levels 100 to 125 mg/d! [5.6 to 6.9 mmol/L], or 2-hour post-load
glucose levels 140 to 199 mg/dl [7.8 to 11.0 mmol] or HbA1c 5.7% to 6.4% [39 to 47 mmol/mol])

+ Homeostasis model assessment of insulin resistance score 22.5

» Plasma high-sensitivity C-reactive protein level 2 mg/L

MAFLD

(Metaholic dysfunction-associated fatty liver disease)

The criteria are based on evidence of hepatic steatosis, in addition to one of the following three criteria,

overweight/obesity, presence of type 2 diabetes mellitus, or evidence of metabolic dysregulation
*independent of the amount of alcohol consumed
Eslam M, et al. J Hepatol 2020;73:202
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Subjects with fatty liver
(n =765)

'

: @

NoH-GUE apmng \ Non-overlapping
NAFLD MAELD

wssd  Overlapping 24.2% |

in=l) 55.4% (n =185) J

(n=424)

— e

Non-NAFLD/non-MAFLD
5.1% (n = 39)

NAFLD:(a) fatty liver by US, (b) alcohol consumption 30 g/day for men & 20 g/day for women (c) no competing etiologies for fatty liver or
coexisting causes of chronic liver disease

Yamamura S, et al. Liver Int 2020
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Inclusion criteria

+ Overweight/obesity
+ Metabolic dysfunctions

 Type 2 diabetes mellitus ((Signiﬁcant Fibl'OSiS))

TSN itittittitiiiit it 69
wfii‘ﬂi"iiw'iiwﬂ'i‘mé

Fatty Liver

---------------

ol 122 T

Sensitivity:-73.0% EEEEEEEEREEEEERY

------------ oea I

Exclusion criteria

+ Alcoholic liver disease
* Viral hepatitis
- Autoimmune liver disease, etc.

Significant fibrosis was evaluated by FIB-4 index and liver stiffness

Yamamura S, et al. Liver Int 2020 Sep 30



Patients with suspected NAFLD*

Search for other causes
of liver disease
(alcohol, HBV, HCV)

Rule-out/in advanced fibrosis

FIB-4 or NAFLD fibrosis score

Age (years) x AST (U/L)

FIB-4 =

FIB-4 <1.3 FIB-4=1.3
NFS <-1.455 NFS =-1.455

Platelet Count (10°/L) x +/ALT (U/L)

\i \i
towrisk | ["intermediateto |-

‘high risk

2™ line: referral center

Failure (XL probe)

Rule-out/in advanced fibrosis

bR  3.0%—6.7%

Transient elastography

Attempt lifestyle
modifications

and exercise * * Consider MRE, 2D
SWE, or ARFI
v LSM <8 kPa LSM =8 kPa scconding o
local availabili
No further * * ty

assessment, Low risk
repeat evaluation high risk**
at 1 year?

Consider liver
biopsy
I

Attempt lifestyle modifications
and exercise
Vitamin E / pioglitazone?

v v ¥

e

Consider repeat Eligible for Screen for OV and
evaluation (1 year) therapeutic trial? HCC if cirrhosis
Monitoring with
MRE?

Castera et al, Gastroenterology 2019
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LOW RISK
FIB-4<130r

LSM <8kPaor
liver biopsy FO-F1

Management by PCP,
dietician, endocrinologist,
cardiologist, others

INDETERMINATE RISK

FIB-4 1.3 - 2.67 and/or
LSM 8 - 12 kPa and
liver biopsy not available

HIGH RISK'
FIB-4 = 2.67 or

LSM=>12kPaor
liver biopsy F2-F4

Management by hepatologist with multidisciplinary team
(PCP, dietician, endocrinologist, cardiologist, others)

(pioglitazone, GLP-1 RA)

Lifestyle
intervention® Yes Yes Yos
Yes Yes Yes
Weight loss
recommended if | May benefit from structured | Greater need for structured | Strong need for structured
overweight or weight loss programs, weight loss programs, weight loss programs,
obese® anti-obesity medications, anti-obesity medications, anti-obesity medications,
bariatric surgery bariatric surgery bariatric surgery
Pharmacotherapy 4,5 6 4,5,6,7
for NASH MNot recommended Yes Yes
CVD risk reduction® Yes Yes Yes
Prefer medications with Prefer medications with
Diabetes care Standard of care efficacy in NASH efficacy in NASH

(pioglitazone, GLP-1 RA)

Kanwal et al. Gastroenterology 2021 Vol. 161, No. 5
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Aramchol
NDI-010976

Obeticholic acid

Pioglitazone
Elafibranor
Saroglitazar

Hormones
GLP-1 (liraglutide)
FGF-19 (NGM-282)

FGF-21 (BMS-986036 )
GHRH (Tesamorelin)

Fat deposition &
metabolic stress

Sevelamer|
SHP-626

Emricasan
GS-4997

Amlexanox
Cenicriviroc

IMM-124e
FMT
Solithromycin

Pentoxifylline

Bacterial products

Simtuzumab
GR-MD-01

Rotman Y, Sanyal AJ. Gut 2017;66:180-190



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

A Placebo-Controlled Trial of Subcutaneous
Semaglutide in Nonalcoholic Steatohepatitis

P.N. Newsome, K. Buchholtz, K. Cusi, M. Linder, T. Okanoue, V. Ratziu,
AJ. Sanyal, A.-S. Sejling, and S.A. Harrison, for the NN9931-4296 Investigators™*

Semaglutide 0.4 mg

. 18-75

. QIQA; =4 e Semaglutide 0.2 mg

* NASH fibrosis stage 1,2 or 3 o b

« BMI> 25.0 kg/m? 3:1:3:1:311

* HbA, < 10% -

« No chronic liver disease other than NASH Semaglutide 0.1 mg
| | 7 weeks
' ' follow-up

Liver biopsy Liver biopsy

72 weeks treatment



The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

A Placebo-Controlled Trial of Subcutaneous
Semaglutide in Nonalcoholic Steatohepatitis

P.N. Newsome, K. Buchholtz, K. Cusi, M. Linder, T. Okanoue, V. Ratziu,
AJ. Sanyal, A.-S. Sejling, and S.A. Harrison, for the NN9931-4296 Investigators*

A Alanine Aminotransferase A - Body weight
50— & (Al randomized patiants)
55 .,
cod 1104

N S SR

T

=

E)

'ﬁ 40 _‘Ej

35 i

g %_‘\ Semaglutide, 0.1 mg g

£ 30 {__’I\__}_/_{Semagluﬁde, 02mg ]

; 25| ﬁ

Semaglutide, 0.4 m

£ 204 o s @

K]

<L

o T T T T T T T T T T ﬂﬂ -
0 4 12 20 28 36 a4 52 62 72
‘Waeks since Randomization Semaglutide 0.1 mg B0 B0 77 76 75 75 76 ri 76 76
Semaglutide 0.2 mg T8 TE T8 73 T2 T0 T2 TO TO kA

No. of Patients Semaglutide 0.4 g2 81 80 ” ] ek 7% 7 1] 7
Placebo 80 80 79 79 7 78 76 75 76 75 Placeba | B0 B0 £] T
Semaglutide, 0.1 mg 30 30 77 76 76 75 75 77 76 76 T T T T T T T T T
Semaglutide, 0.2 mg 75 76 7% 72 71 70 7 70 70 71 0 4 12 20 28 36 44 52 62 72
Semaglutide, 0.4 mg 82 30 20 77 75 76 76 76 76 77

Time from randomization (weeks)
Semagutice 0.1 mg  ——— Semagiutide 8.2 Mg ——— Semaglutice 8.4 mp Placebo

B Aspartate Aminotransferase

50 B - Glycated hemoglobin
(Patients with type 2 diabetes)

%_ 45
=2
E 40 84
é 35 I'} - _I"-—-___E____{PI‘;CEI:IJ
§ 304 Semaglutide, 0.1 mg
E Semaglutide, 0.2 m
L gl g
Semaglutide, 0.4 mg
20
<
0 T T T T T T T T T T
0 4 12 0 36 44 52 62 72
‘Waeks since Randomization
Semaglutide 0.1 mg 45 49 47 46 46 45 46 46 45 46
No. of Patients Semaglutide 0.2 mg | 51 48 a8 a6 a8 45 46 45 45 a5
Placebo 20 20 79 73 7 78 76 74 75 74 Semaglutide 0.4 mg | 48 49 % i 47 & 47 4 4T a7
Semaglutide, 0.1 mg 80 79 77 75 76 75 75 77 76 74 Placebo | 50 50 48 49 49 48 41 49 48 47
Semaglutide, 0.2 mg 78 76 76 7z 71 70 72 70 70 &9 T T T T T T T T T
Semaglutide, 0.4 mg 82 81 79 76 75 77 76 76 76 77 0 4 12 20 28 38 44 52 62 72

Tirme from randomization (wesks)

—— Semagistide 04 mg  —— Semaglutide 0.2 mg  ——— Semagiutice 0.4 mg Placebo



The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE

A Placebo-Controlled Trial of Subcutaneous
Semaglutide in Nonalcoholic Steatohepatitis

P.N. Newsome, K. Buchholtz, K. Cusi, M. Linder, T. Okanoue, V. Ratziu,
AJ. Sanyal, A.-S. Sejling, and S.A. Harrison, for the NN9931-4296 Investigators*

Percentage of Patients

mprovement in Liver Fibrosis Stage with No Worsening of NASH

I
Wwint}

Odds ratio, 1.96 (95% Cl, 0.86—4.51)

|

Qdds ratio, 1.00 (95% Cl, 0.43—-2.32)
[ |
QOdds ratio, 1.42

(95% Cl, 0.62-3.28)
P=0.48

1

A lution of NASH)with No Worsening of Liver Fibrosis
P point)
Odds ratio, 3.36 (95% Cl, 1.29-8.86)
| | |
Odds ratio, 2.71 (95% Cl, 1.06-7.56)
100 I 1 100
90— Odds ratio, 6.87 Q-
(95% Cl, 2.60-17.63)
80 P<0.001 801
70 g 704
60+ 59 E 60—
50 s 504 49
40 &
40 36 -E 40
30+ § 30+
20 17 20
0 0
Semaglutide, Semaglutide, Semaglutide, Placebo Semaglutide,
0.1 mg 0.2mg 0.4 mg (N=58) 0.1 mg
(N=57) (N=59) (N=56) (N=57)

Semaglutide, Semaglutide,
0.2 mg 0.4 mg (N=58]
(N=59) (N=56)
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Metabolism

O Insulin sensitivity
PPAR(I,&,’Y o HDLc

oTG

Inflammation and Ballooning

NFkB-dependent gene
PPARG,3,y activation
O Inflammasome

O Ballooning

Steatosis

O FA uptake
O FA catabolism

Lipogenesis
O

Fibrosis

0 Stellate cell proliferation
and activation

Collagen and fibronectin
o production




The NEW ENGLAND
JOURNAL of MEDICINE

LANIFIBRANOR ESTABLISHED IN 1812 OCTOBER 21, 2021 VOL. 385 NO. 17

& A Randomized, Controlled Trial of the Pan-PPAR Agonist
1200 mg Lanifibranor in NASH

S.M. Francque, P. Bedossa, V. Ratziu, Q.M. Anstee, E. Bugianesi, AJ. Sanyal, R. Loomba, S.A. Harrison,
R. Balabanska, L. Mateva, N. Lanthier, N. Alkhouri, C. Moreno, .M. Schattenberg, D. Stefanova-Petrova,
L. Vonghia, R. Rouzier, M. Guillaume, A. Hodge, M. Romero-Gémez, P. Huot-Marchand, M. Baudin,
M.-P. Richard, J.-L. Abitbol, P. Broqua, J.-L. Junien, and M.F. Abdelmalek, for the NATIVE Study Group*

End Point Placebo  Lanifibranor Risk Ratio (95% CI) P Value
percent of patients with respense
Primary end peint: reduction of 22 points

in SAF—A' score and no worsening i CRN-F PP (N=194)
of fibrosis !

Lanifibranor, 800 mg 13 43 —-e— 1.45 (L.oo-2.10) 0.07

Lanifibranor, 1200 mg 33 55 —e— 1.69 (1.22-2.34) 0.007

Secondary end point: resolution of NASH IVA33T 1200mg (N=68)

without worsening of fibrosis

i
I
1
|
Lanifibranor, 800 mg 22 39 i —e— 1.70 (1.07-2.71)
I
]
I
I
]

Lanifibranor, 1200 mg 22 49 —s— 2.20 (1.49-3.26)
Secondary end point: improvement in fibrosis [VA337 800mg (N=63) 138, 40%
stage of =1 without worsening of NASH -
Lanifibraner, 800 mg 29 34 —t-e— 1.15 (0.72-1.85)
Lanifibranor, 1200 mg 29 48 i —e— 1.68 (1.15-2.46)
Composite secondary end point: resolution ! _ )
of NASH and improvement in fibrosis ! Placebo (N=62) 18% 3%
stage of =1 '
Lanifibrancr, 800 mg 9 25 i } | 2.57 (1.20-5.51)
Lanifibranor, 1200 m 9 35 X | = | 3.95 (2.03-7.66) - - -
g —— |' : — L | % of patients VWarsening Improving
06 0.8 1.0 20 jo 40 6.0 80100

Placebo Better Lanifibranor Better
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Inter-individual variation in the predominant drivers of MAFLD

Genetic

- predisposition
enetic
predisposition

Patient 1 Patient 2 Patient 3

Eslam M, Sanyal AJ, George J. Gastroenterology 2020 May;158(7):1999
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_T| Percentage change in body weight for all patients®

Changein weight, %

Mean between-group difference at 10 y
from baseline, 17.7% (95% Cl, 16.7%-18.7%);
P<.001

Nonsurgical control

Bariatric surgery

2 4 6 8 10
Time since index date, y

E| Major adverse liver outcomes?

Cumulative incidence of major
adverse liver outcomes, %

Mo. at risk
Nonsurgical control
Bariatric surgery

204
HR, 0.12 (95%Cl, 0.02-0.63);
P=.01
154
104
Nonsurgical control
5
Bariatric surgery J’
i]
0 2 4 6 8 10
Time since index date, y
508 422 376 283 211 146
650 525 463 381 252 153

o

Absolute change in hemoglobin Ay, %

Absolute change in hemoglohin A, for patients with type 2 diabetes®

1.0

0.5

Nonsurgical control

Bariatric surgery

Mean between-group difference at 10 y
from baseline, 1.6% (95% Cl, 1.3%-1.9%);
P=.001

T T T T 1

2 4 6 8 10
Time since index date, ¥

Major adverse cardiovascular events?

Cumulative incidence of major
adverse cardiovascular events, %

204
HR, 0.30 (95% CI, 0.12-0.72);
P=.007
15
Nonsurgical control
104
5
Bariatric surgery
[ Ar—
! : . . : .
0 2 4 6 8 10
Time since index date, y
508 417 370 270 202 136
650 523 455 365 234 141

Among the 650 patients in the
bariatric surgery group, 62
(9.5%) developed major adverse
events within 30 days after
surgery, and 4 patients (0.6%)
died from surgical complications
within 1 year after surgery

Aminian et al, JAMA 2021
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ORIGINAL ARTICLE

Terlipressin plus Albumin for the Treatment
of Type 1 Hepatorenal Syndrome

F. Wong, S.C. Pappas, M.P. Curry, K.R. Reddy, R.A. Rubin, M.K. Porayko, S.A. Gonzalez,
K. Mumtaz, N. Lim, D.A. Simonetto, P. Sharma, AJ. Sanyal, M.J. Mayo,
R.T. Frederick, S. Escalante, and K. Jamil, for the CONFIRM Study Investigators*

Pre-study Active study Follow-up
period period period
| Terlipressin '5"_"_'_.'-_.
/ __Placebo
Albumin Day 4 Déy Day Day Déy
fluid challenge dose <14 30 60 90

22 days decision



ORIGINAL ARTICLE

Terlipressin plus Albumin for the Treatment
of Type 1 Hepatorenal Syndrome

F. Wong, S.C. Pappas, M.P. Curry, K.R. Reddy, R.A. Rubin, M.K. Porayko, S.A. Gonzalez,
K. Mumtaz, N. Lim, D.A. Simonetto, P. Sharma, AJ. Sanyal, M.J. Mayo,
R.T. Frederick, S. Escalante, and K. Jamil, for the CONFIRM Study Investigators*

A: Verified HRS Reversal B: Secondary End Points

P<0.001 P=0.003 P<0.001 P=0.09

P=0.01 01 36.2%
35

29.1%

30

Patients (%)

Patients (%)

17/101 16/101 16/101

n=58/199 n=16,10 0

m Terlipressin (n=199) & Placebo (n=101) HRSR HRSR£:°32RT to HRSRinSIRS patients re\ﬁz:izi:?::ﬁl:c;o

m Terlipressin m Placebo



Overall survival

ORIGINAL ARTICLE

Terlipressin plus Albumin for the Treatment

of Type 1 Hepatorenal Syndrome

F. Wong, S.C. Pappas, M.P. Curry, K.R. Reddy, R.A. Rubin, M.K. Porayko, S.A. Gonzalez,

K. Mumtaz, N. Lim, D.A. Simonetto, P. Sharma, AJ. Sanyal, M.J. Mayo,
R.T. Frederick, S. Escalante, and K. Jamil, for the CONFIRM Study Investigators*

Transplant-free survival survival

1.0
091
084
0.74
064
054
044
0.3
027

Survival Distribution Function

0.14
0.04

Patients
at nsk

Placeha: 101
Terlipressin: 199

Fl
145

10
Survival (Days)

112

~~ =Terlipressm 101 =Terlipressin
—— =Placebo L =Placebo
0.9 ]
E o8 '
i, L
30 I_
g 0.6 L= .
I g P T SPPPY E .
————— 000 2000000 B0 "g 0s -\_LL‘—L-_- .
% .
A 044 T Les.
- g SR
s 03] .
E - e & ﬂak i
f 0.2
0l
0.04
60 %0 [ 14 % P %
Survival (Days)
Patients
3t ik
Placebo: 101 50 " k7] 18
o8 35 Terlipressin: 199 130 £ 61 40
103 69
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Patient admitted to hospital with complication of cirrhosis

Meeats inclusion criteria
Albumin <30g/L at enrolment*
Expected Admission from enrolment to be =5 days
Consent obtained within 72 hours

Patient enrolled & randomised for study

///\

Treatment arm: Control arm:
Daily 20% Human Albumin Solution Standard of Care

! !

Daily 20% HAS infusions with Standard treatment as

clinicians targeting an 4 in 2erum would have been given
albumin to >35g/L throughout should the patient not have
intervention period** been involved in the trial***

Daily measurement of
new infection, organ
dysfunction, serious adverse
events and patient location

k

End of trial intervention period: discharge or 14 days or death

I
Primary Endpoint:
Composite of new infection, renal dysfunction or death

(measured from D3 of inensention period until the day after completion of
intervention period 015 )

Secondary endpoints:
Mortality, Liver Transplantation

(shep | wnwixeu) poped uopueAieju)

ORIGINAL ARTICLE

A Randomized Trial of Albumin Infusions
in Hospitalized Patients with Cirrhosis

Louise China, Ph.D., Nick Freemantle, Ph.D., Ewan Forrest, M.D.,
Yiannis Kallis, Ph.D., Stephen D. Ryder, D.M., Gavin Wright, Ph.D.,
Andrew J. Portal, M.D., Natalia Becares Salles, Ph.D., Derek W. Gilroy, Ph.D.,
and Alastair O'Brien, Ph.D., for the ATTIRE Trial Investigators*

A
60—
c h
E 504 Albumin group
3
e
==
hé-;_. 40—
ER
28 304
<3
g 20
:_
= 10+
8
Standard-care group
04
o 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15
Days of Trial Treatment
B
35+
Albumin group
E
E
2 304
=t
Ed
$% §-ih
c & 25 =_-l-N- 'E'E "E-E-E' -
55 (a-m-E-0-H
2 Standard-care group
=
8 20
0 r— T T T T T T T T T T T T T 1
o0 1 2 3 4 5 6 7 &8 9 10 11 12 13 14 15
Days of Trial Treatment




ORIGINAL ARTICLE

A Randomized Trial of Albumin Infusions
in Hospitalized Patients with Cirrhosis

Louise China, Ph.D., Nick Freemantle, Ph.D., Ewan Forrest, M.D.,
Yiannis Kallis, Ph.D., Stephen D. Ryder, D.M., Gavin Wright, Ph.D.,
Andrew . Portal, M.D., Natalia Becares Salles, Ph.D., Derek W. Gilroy, Ph.D.,
and Alastair O'Brien, Ph.D., for the ATTIRE Trial Investigators*

Table 2. End Points.*

Variable
Composite primary end point— no. (%)

Components of composite primary end point

—no. (%)t
Incidence of new infection
Incidence of kidney dysfunction
Incidence of death
Death at 28 days
Death at 3 mo
Death at 6 mo
Total median albumin infused per patient (IQR) — g

Albumin Group Standard-Care Group Adjusted Odds Ratio
(N=380) (N=397) (95% Cl)§ P value
113 (29.7) 120 (30.2) 0.98 (0.71-1.33) 0.87
79 (20.8) 71 (17.9) 1.22 (0.85-1.75)
40 (10.5) 57 (14.4) 0.68 (0.44-1.11)
30 (7.9) 33 (8.3) 0.95 (0.56-1.59)
53 (14.0) 62 (15.6) 0.86 (0.57-1.30)
92 (24.2) 93 (23.4) 1.05 (0.74-1.48)
132 (34.7) 119 (30.0) 1.27 (0.93-1.73)
200 (140-280) 20 (0-120) 143 (127-158)

*MELD <20 - 0.99(0.63, 1.55)

*MELD 220 —t 1.06(0.68, 1.63)

*Number of organ dysfunctions -1 - 1.00(0.73, 1.37)
*Number of organ dysfunctions 2-4 1.45(0.19,11.20)

*Serum albumin level (g/L) <20 _ 0.81(0.37, 1.80)

*Serum albumin level (g/L) 220 & <26 S 0.96 (0.64, 1.46)

*Serum albumin level /L) 226 & < 30 —+— 1.25(0.68,2.32)

* Antibiotics - 0.93 (0.60, 1.42)

*No Antibiotics C— 108 (0.68, 1.72)

Age <40 126(0.44,367)

Age 240 & <65 —+— 1.00(0.70, 1.43)

Aged 265 e 127(0.51,3.15)

Male _—t 1.23 (0.84, 1.79)

Female ——— 0.59(0.33, 1.04)

01 02 05 1 2 510 20
Oidds Ratio (95% confidence interval)
< >
Banefit Albumin Benefit Control
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