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A Randomized Trial of Albumin Infusions in Hospitalized Patients with Cirrhosis
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Ascites in adults with cirrhosis: Initial therapy

Large-volume paracentesis — If the patient has tense ascites or if the patient or the clinician is in a hurry to decompress the abdomen, a
4 to 5 L paracentesis is more rapid than diuretic therapy. Removal of less than 5 liters of fluid does not appear to have hemodynamic or
hormonal consequences, and post-paracentesis colloid infusion does not appear to be necessary [52]. For larger paracenteses, albumin (6
to 8 g/L of fluid removed) can be administered [6,53]. A meta-analysis demonstrated a survival advantage with albumin infusion after
paracentesis involving mean volumes of 5.5 to 15.9 liters [54]. (See "Ascites in adults with cirrhosis: Diuretic-resistant ascites", section on
'Therapeutic paracentesis'.)

Other treatments — Other potential treatments include:

® Chronic albumin therapy - For patients with decompensated cirrhosis, long-term administration of albumin has been studied in
Europe, although chronic albumin therapy is not standard practice [55,56]. In a randomized, open-label trial including 440 patients
with cirrhosis and uncomplicated ascites, transplant-free survival rates at 18 months were higher in patients given albumin infusions
(40 grams twice weekly for two weeks, then weekly) in addition to standard care (diuretics and large volume paracentesis, as needed)
compared with patients receiving standard care alone (77 versus 66 percent; HR 0.62, 95% 0.40-0.95) [55]. Additional trials in the
United States are needed to determine if albumin infusion should be incorporated into clinical practice and if the potential benefits
outweigh the risks and barriers to its use (eg, availability, cost).




Ascites in adults with cirrhosis: Diuretic-resistant ascites

The optimal dose of albumin solution has not been well studied. Typically, patients are given 6 to 8 g of albumin for every liter of fluid

removed. The only dose-finding study compared 4 g/L of fluid removed with 8 g/L found no difference in plasma renin or renal function at
six days and no survival difference at six months [50].
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Role of Terlipressin and Albumin for Hepatorenal Syndrome in Liver
Transplantation.

Sharma P, Moore K, Ganger D, Grewal P, Brown RS Jr.

Liver Transpl. 2020 Oct;26(10):1328-1336. doi: 10.1002/1t.25834. Epub 2020 Aug 9.

PMID: 32574418 Review.

Liver transplantation (LT) is the most successful therapeutic option for patients with HRS. However, not
all the LT candidates with HRS are able to receive a deceased donor allograft in a timely manner because

it is a scarce resource and patients may need alternative best ...

A Randomized Trial of Albumin Infusions in Hospitalized Patients with Cirrhosis.
China L, Freemantle N, Forrest E, Kallis Y, Ryder SD, Wright G, Portal AJ, Becares Salles N, Gilroy DW,
O'Brien A; ATTIRE Trial Investigators.

N Engl J Med. 2021 Mar 4;384(9):808-817. doi: 10.1056/NEJM0a2022166.

PMID: 33657293 Clinical Trial.

METHODS: We conducted a randomized, multicenter, open-label, parallel-group trial involving
hospitalized patients with decompensated cirrhosis who had a serum albumin level of less than 30 g

per liter at enrollment. ..More severe or life-threatening serious adverse ...

< I

albumin and cirrhosis#
F+—J— Rz, RCTizgn,
PubMed ci#%.

Esxhbw .



|‘ ORIGINAL ARTICLE ‘|

A Randomized Trial of Albumin Infusions
in Hospitalized Patients with Cirrhosis
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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®

N Engl J Med. 2021 Mar 4;384(9):808-817.
PMID: 33657293



Backgiound

o EENEZRE (L, BAEDILTI(CENDIBRIYE(C/EDHLN.

N Am J Gastroenterol 2017;112: 588-96/Gastroenterology 2013; 144: 1426-37.
® FHEZRRIVIE CARRUCERICHUNT,
'f—EEAI b;}%rg(i, §Et IJ ZOODJ:E C‘:_ Eﬁf@jé . Hepatology 2012; 56: 2328-35.

o [MBAIbEE=3.0g9/dLz=B1Z(C UIZAIbI5 (T,
FEEEHERZ EE (CIMRIEERZEIZ5 U, 538 MERNIMEEIR R AN DRREYIE T
AR UTCAHEZRE T, Bt DOFEE T’a‘:ﬂfﬁ_l:é’dé

Gastroenterology 2019;157: 149-62/Clin Gastroenterol Hepatol 2020; 18(4): 963-973.e14.

o FTBIEIREINDAILRAIZHIZITAL, HOSWBIREICKDILTEIET (&
IRSTIEWNEWNWD AT 72 A0, REREKRERDILTE(CH T,
ADbRFI EMIEESERIT, ZIRULEVNWD AT T7FTUSXHD.
Cochrane Database Syst Rev 2019; 9: CD013103/Cochrane Database Syst Rev 2019; 6:CD004039.
ABBEDRBRIAE, BiEERES, SETCDFEICHITS ’—
AIbDERMERNT 3 AMUBRRETE. > A Studytifs

1







8 b4 LA
AStudyoPICO Ei
P : IR EEFEEOAMSHES ZSHENZ18EBMU LDES

b2, A&7 25E M AICIBAIbIRE<3.09/dLT,
EAESC, ARMIESEM LEFEETNES

I : mEAIbIEE23.0g/dLEBIEE UZAIbRFIIS 5
C : REaRE

TSAIU—I RKA >~
O : jamBata%3~15 A DS, SELE=EINE, EEDES
MR : HEPBEECEDEOT, TAEHIIC & B2

XBEWEREDIEE | MBETL 7F AN EIESEIEXD,
THAHAU-TIORKRAL> b 50%L £ EF°48KFEILAAIC0.3mg/dLE £ R or BRABE L= A

28H1%%, 3 A%, 6 BEDIET, I SAIYU—TI> RiIk1> hD
#IHH, IS5 SN/cAIbisE, ABHiE, ShiaRER{EEE




Intervention (UF, AlbEE & IEHF)

> MiSAIb{EZ3.0g/dLZHERICGERESE STTH,
23.5g/dLZBRICU, 20% t MAIbHAIZERIRS5*

(1533 E 100ml/h)
XEBAERIR, A48, T2, BEPEFN (OREA] S HIRFSNIZRFE T

Comparison
D> IREGERRT (raEEEEDY,

PR EE ¥ TIEEAIbRA| 2 {£)

X REREKRER, FRMEMEMEERIRZE, FFBIERE(C,
20%E FAIDRFIDFERFHRE =N TS T ENS, TDREADOH LI HERN(CRIRE TH DIz

%)



Randomization & Blind

> D1 IR—-XZ X5/ (Sealed Envelope) T, iﬁﬂs%ﬂ:
FE=micate.

Statistical Analysis

> IFEZEEEICHSITIRNBLOREER(E, 20~30%TH 0,
ZDOAR30%(FEzsfEERIECIT oENS, ERITSAIVU—I > RR1I> b
(FrFA, BHEEREEIEE JET) OFREEXZ30% EHEHTE.

BEDHZE(CHL, BiEETBAIbEICED, BIERERN30%HL TS & RE.
188357= D3892DB/ENL\NIE,
af 0.05CcEEEEHTESDIC, 80wniRi NxEsh3 e5t8.

10%Dlossh'3 3 EARE L, 181433252 BEE UM, lossbia <, 18 28 anIB{EA{ban=ss.




Table 1. Characteristics of the Patients at Baseline.*

Albumin Group

Standard-Care Group

Characteristic (N=380) (N=397)
Mean age —yr 53.8+10.6 53.8+10.7
Female sex — no. (%) 123 (32.4) 104 (26.2)
Admitted to ward — no. (%) 370 (97.4) 384 (96.7)
Admitted to intensive care unit — no. (%) 8(2.1) 10 (2.5)
Cause of cirrhosis — no. (%)

Alcohol 347 (91.3) 350 (88.2)

Hepatitis C 24 (6.3) 35 (8.8)

Nonalcoholic fatty liver disease 26 (6.8) 29 (7.3)
Reason for admission — no. (%)

Encephalopathy 80 (21.1) 69 (17.4)

Suspected variceal bleed 52 (13.7) 63 (15.9)

New-onset or worsening ascites 236 (62.1) 281 (70.8)
Infection — no. (%)

Diagnosis of infection at randomization by site 98 (25.8) 113 (28.5)

medical team

Use of antibiotics 195 (51.3) 199 (50.1)
Serum albumin level — no. (%)

<20 g/liter 61 (16.1) 60 (15.1)

20-25 g/liter 207 (54.5) 224 (56.4)

26-29 g/liter 112 (29.5) 113 (28.5)

Physiological variable — median (IQR)
Creatinine level — mg/d|
Bilirubin level — mg/dl
International normalized ratio
MELD score — median (IQR)i:
Baseline organ dysfunction — no. (%)
Cerebral: grade |1l or higher hepatic encephalopathy
Circulatory: mean arterial pressure <60 mm Hg
Respiratory: Spo,:Fio; ratio
Grade 0: >357
Grade 1: >214 to <357
Grade 2: <214 or mechanical ventilation

Renal: creatinine level =1.5 mg/d|

0.75 (0.58-0.97)
5.70 (2.75-10.47)
1.6 (1.4-1.9)
19.6 (15.4-22.9)

345 (90.8)
29 (7.6)
5(1.3)
36 (9.5)

0.78 (0.64-1.06)
5.56 (2.63-9.68)
1.6 (1.4-1.9)
19.5 (15.4-23.4)

8 (2.0)
6 (1.5)

367 (92.4)
23 (5.8)
5(1.3)
6 (11.6)
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Figure 1. Serum Albumin Infused and Daily Serum Albumin Levels.

Panel A shows the daily mean amount of albumin infused per patient, and
Panel B shows the daily mean serum albumin level per patient throughout
the trial treatment period. Data are means, and I bars indicate 95% confi-
dence intervals. The median duration of hospital stay was 8 days (interquar-
tile range, 6 to 15) in the albumin group and 9 days (interquartile range,

6 to 15) in the standard-care group.




Table 2. End Points.*

Albumin Group Standard-Care Group Adjusted Odds Ratio
Variable (N=330) (N=397) (95% CI)7 P Value

Composite primary end point — no. (%) 113 (29.7) 120 (30.2) 0.98 (0.71-1.33) 0.87

Components of composite primary end point

—no. (%) ,m'f"FZ—i’v'ﬂﬁ é;hj_ /E\%\%(i

Incidence of new infection 9 (20.8) 71 (17.9) 1.22 (0.85-1.75)
Incidence of kidney dysfunction 40 (10.5) 57 (14.4) 0.68 (0.44-1.11) I I I * .
Incidence of death 0 (7.9) 33 (8.3) 0.95 (0.56-1.59)
Death at 28 days 3 (14.0) 62 (15.6) 0.86 (0.57-1.30)
Death at 3 mo 92 (24.2) 93 (23.4) 1.05 (0.74-1.48)
Death at 6 mo 132 (34.7) 119 (30.0) 1.27 (0.93-1.73)
‘ o ‘ | .
Total median albumin infused per patient (IQR) — g 200 (140-280) 20 (0-120) 143 (127-158)§ %tga—sd:v%tgst\@gﬂ FEﬁ:B,
* Unless stated, the time of the end point is during the trial treatment period (15 days after randomization). “ﬁ % % » b
T Odds ratios are adjusted for stratification variables, with sites as random intercept terms. I:ﬁg¥FEﬁT o 73‘ "
1 The end points are defined in the original trial protocol.?
§ This is the adjusted mean difference between the groups. N AFH = N
AR ERRE L.
N \ X EHAREEIT R,
AIbZ¥ 113%/380% (29.7%) , BRAE/GHREY 1204/3974 (30.2%) 1Y,
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' = 0y gD,
time-to-eventf#th ¢, mEEC B RENU. D CIEN D T:
(RELME, BEHEBEIEE, SET-0D/\Y — RiE 1.04, 95%CI 0.81~1.35)
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Table 3. Serious Adverse Events.*

Albumin Group Standard-Care Group All Patients
Event (N=330) (N=397) (N=777)

Aumber of events

Serious adverse event I
Grade 3: severe event 28 11 39 AI b C\ / Eg E E: 7:: (j:

Grade 4: life-threatening event 17 13 30
Grade 5: death 42 48 90 E&ﬁE H’\J 7‘ ;%EEE%D\\% (/ \
All events 87 72 159 = /= -
Individual serious adverse events occurring in >1 patient}
Anemia 1 1 2
Esophageal varices hemorrhage 5 6 11 —_—
Gastric hemorrhage 5 4 9 tr% (L_ Hﬁ7kﬂ§b J
Multiorgan failure 23 31 54 D
Other infections and infestations: spontaneous bacterial peritonitis 0 5 5 ﬁ;ﬁ‘ﬁ ilj 73\\& < %/_‘:
Lung infection 15 8 23 L y _—
Sepsis 4 3 7
Encephalopathy 4 1 5
Acute kidney injury 2 0 2
Adult respiratory distress syndrome 0 2 2
Hypoxia 1 1 2
Pleural effusion 1 1 2
Pulmonary edema 15 4 19
All serious adverse events that included pulmonary edema
or gastrointestinal bleeding?:
Any pulmonary edema or fluid overload 23 8 31
Any gastrointestinal bleeding 11 13 24

* Patients may have had more than one clinical diagnosis per serious adverse event. A serious adverse event was any new adverse event that
was a life-threatening event or resulted in prolongation of an existing hospitalization.

T Serious adverse events are categorized with a single primary event name (graded by two assessors) according to the Common Terminology
Criteria for Adverse Events, version 5.0 (2017).

I Serious adverse events were labeled by the investigators as involving a primary event but could have involved other contributing events.
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