Utility of Concurrent Administration of Albumin with Terlipressin for the Treatment of Hepatorenal
Syndrome-Acute Kidney Injury: A Pooled Analysis of Two Randomized Controlled Trials

Manhal lzzy!, Florence Wong?, K. Rajender Reddy3, Douglas A. Simonetto*, Ethan Weinberg3, Kevin Moore>, S. Chris Pappas®, Khurram Jamil’

Vanderbilt University, Nashville, TN, USA; 2University of Toronto, Toronto, Ontario, Canada; 2University of Pennsylvania, Philadelphia, PA, USA; *Mayo Clinic, Rochester, MN, USA; *University College London, London, UK;
®Orphan Therapeutics, Longboat Key, FL, USA; “Mallinckrodt Pharmaceuticals, Bridgewater, NJ, USA

Introduction

* Hepatorenal syndrome-acute kidney injury (HRS-AKI) is a e Of the 296 patients in REVERSE and CONFIRM who were Figure 1. HRS-AKI reversal in the terlipressin plus albumin group versus the Figure 3. Respiratory adverse events in the terlipressin plus albumin group versus the
serious complication of decompensated cirrhosis! randomly assigned to terlipressin, 172 (58.1%) were terlipressin only group in the CONFIRM and REVERSE studies, ITT population. terlipressin only group in the CONFIRM and REVERSE studies, ITT population.
« Terlipressin is a systemic vasoconstrictor recommended as a men, median age was 54 years, and mean MELD score S0y .
first-line treatment for patients with HRS-AKI?%3 was 33; 46 (15.5%) patients received terlipressin alone - -
— Terlipressip !s the-only drug approved by the US Food and * Demographics and clinical characteristics considered 2 ol | rIoe 2 ol | TR |
Drug Administration (FDA) for the treatment of adult as potential predictors of HRS reversal were compared 3 '
patients with HRS and a rapid decline in kidney function* between the terlipressin plus albumin group and the g . < .
* Guidelines from the American Association for the Study of terlipressin only group (Table 1) - S -
Liver Diseases (AASLD) recommend co-administration of — There were no significant differences in baseline i 5
. . . (0]}
albumin with vasoconstrictors for the treatment of HRS-AKI3 demographics, MELD score, and Child-Pugh score = © 0
101 -
* Although terlipressin efficacy has been proven in several between the 2 groups (Table 1) _
Phase Il studies®>7, data on the effect of concurrent albumin — Albumin use prior to terlipressin initiation in both " 84/250 2l Szl
use are limited?® groups was similar (P =0.798; Table 1) Terlipressin + albumin Terlipressin only Terlipressin + albumin Terlipressin only
H HRS-AKI, hepatorenal syndrome-acute kidney injury; ITT, intent-to-treat. * Respiratory events include respiratory failure, pleural effusion, pulmonary edema, hypoxia, and dyspnea, as adjudicated by the investigators.
Aim of the study Table 1. Baseline demographics and clinical characteristics in the ™ ' ey T e AEs, advrse events; T, intent to-treat. ' ' ' | y
* This study evaluated clinical outcomes in patients who terlipressin plus albumin group versus the terlipressin only group in Factors predicting HRS-AKI reversal . . .
received terlipressin with albumin compared to those the CONFIRM and REVERSE studies, ITT population. e In the univariable analysis, a higher baseline MELD score and an Factors predlctl.ng respiratory adversg event.s o ,
patients who received terlipressin only ACLE £3 ! ted with | dds of HRS-AKI | * |Inthe combined treatment group (ie, terlipressin with and without
Terlipressin + | Terlipressin SCOTE OF 5 WEre assoclated with fower odds o “ARITEVErsa albumin) the univariable analysis shows that respiratory events were

albumin only (Figure 2) associated with baseline MELD score, ACLF grade 3, pre-event glomerular

Characteristics = = . . . . .
(n =250) (n=46) » Total duration of albumin from Day 1 to end of treatment (EOT), filtration rate (GFR), pre-event or day-of-event albumin level, dose of
m Age, years 54.8 +10.55 53.3+10.16  0.454 duration and daily dose of terlipressin from Day 1 to EOT, and terlipressin on event date, and average daily dose of terlipressin (Figure 4)
* Thisis a post hoc analysis of pooled data from 2 Phase Il Sex (male), n (%) 147 (58.8) 25 (54.3) 0.574 terlipressin dose at EOT were associated with a higher odds of Figure 4. Univariable analysis for respiratory adverse events in the combined treatment
randomized placebo-contrO”ed trials (RCTS, REVERSE, Baseline MELD score 32.9+6.51 33.2 +6.53 0.744 HRS-AKI reversal (Figure 2) group I-I.--I- population.
5 7 : ; o L. . ! OR (95% Cl), Respiratory AEs P value
NCITOll43246 :?md CQNFIRM’hNHC;(S)ZZIZIOHG ) which studied Child-Pugh score 10.1+1.83 10.2+1.89  0.521 * There was no significant association of HRS-AKI reversal with the Age at baseline t 01 (0.951.0) 0200
terlipressin use In patients wit ) Pre-terlipressin cumulative pre-terlipressin cumulative dose of albumin (P = 0.660) or total Baseline €GFR 102 (0.96-1.07) 0.540
. . . . . P 327.9+ 180.37 334.1+179.54 0.798 . . H/O cardiac disease (yes) — 1.19 (0.54-2.61) 0.662
* In patients who were treated with terlipressin, albumin dose, g albumin dose from Day 1 to EOT (P = 0.062; Figure 2) R . 196(1.02-1.1) .
co-administration of albumin was recommended as per i i . o - . . N FR on the date o = 0540 j
dard medical e h . dd P f:ﬁ?;?eigl?:?nli:i:\?i’:rlnpg " 3.6+0.73 3.7+0.72 0.563 Figure 2. Univariable logistic regression analysis for HRS-AKI reversal in patients OFR on the date oTAZ " . oot o008
stan -ar me ICa pra-ctlce, - owever, Its use an osage were at ’ in the terlipressin group, ITT population. z(r;ut;rl;plkrisr::: lael\t:;mbigfg:;;n:;tive dose n 1.2(; g.ggj.gg; g.zi;
the discretion of the investigator ge:um a";‘g:“r'“ (jjlfference 0.3 4063 0.2 £ 0.49 < 0.001 OR (95% Cl), HRS-AKI reversal P value Serum alburmin level before AE® (2 4.6 vs < 4.6 g/dL) = . 2.45(1.20-4.65) 0.006
- All pat|ents received an albumin chaIIenge prior to Dzy“;.eegr}dL an D e | Age at baseline * 1.00 (0.97-1.02) 0.863 gﬁ::?;'ﬂ?{';ﬁ;ﬁfsﬁfe” FOT and Day 1 :_.7 (1):;? Eg:;;j:;i; 8:22;
: . ’ Baseline MELD m 0.93 (0.90-0.97) <0.001 min 00 (1.00-1. _
terlipressin treatment Duration of terlipressin from Baseline CPS — 0.91(0.79-103) 0.146 pripieipyed T . (52 05094 02
. . 6.6 +4.44 4.5+ 3.05 0.004 Baseline ACLF =3 - 0.41 (0.20-0.82) 0.013 otal albumin® 00 (1.00-1. _
* Efficacy and safety outcomes were compared among patients Day 1 to EOT, days Albumin infusion with teripressin (yes) = 116 (0.59-2.29) 0.675 Abumin uston with teriptessin (Y65) 103 8:2-;8(1); iy
. . . . . . . . Albumin d diff betw! EOT and Day 1 [ ] 1.01 (1.00-1.02) 0.196 Terlipressin average daily dose® 0.73 (0.60-0.89) 0.002
who received terllpressm with albumin versus those who Daily dose of terlipressin 3.6+1.43 29+1.18 0.008 Seruar;leT:in diﬁiet\?vzr;n Eofgnd ;iw —.— 0.55 (0.36-0.83) 0.005 Terligressin dose gn the )c,iay of AE 1_!_ 0.63 (0.52-0.76) <0.001
rece“/ed ter||press|n Only from Day 1 to EOT, mg I e : Pre-terlipressin albumin duration T— 1.05 (0.94-1.18) 0.346
. ) . Pre-terlipressin albumin cumulative dose 1.00 (1.00-1.00) 0.660 0.00 0.50 1.00 1.50 2.00 2.50 3.00
— The primary endpoint was HRS-AKI reversal defined as at Terlipressin dose at EOT, mg 2.7+1.69 2.4+1.47 0.325 Puienetebaming - 1.;28.83—1@2; ok AEs less likely ~ AEs more likely
.. . umin total dose from Day 1 to ; .00-1. i < >
leaSt 1 serum creatinine va l ue < 15 mg/d L Wh Ile on Baseline SpOZ/Fioz 440+ 73 411 +113 0.852 ?Lk::rzrbgi:ﬁadose y E ?gg E?gg_lggi 8;:2 2 On or before the day of the event; if a patient did not have a respiratory failure; the last albumin value before the EOT was used.
treatment (Up to 24 hOU rs after the |ast dose Of Study LVP it , _ : by : b Total albumin included pretreatment and concomitant amounts.
occurrence uration of terlipressin tx kil IL22 (1.18=1:31) < D.00d < From Day 1 to the EOT or occurrence of the event.
. . . . 64 (25.6) 12 (26.1) 0.945 Terlipressin daily dose —— 1.43 (1.20-1.71) <0.001 y icli ilure: , - - : i . diff, di . .
§ a n (9 ACLF, acute-on-chronic liver failure; AE, ad t; Cl, confid terval; CPS, Child-Pugh score; diff, diff ; EOT, end of treatment;
mejlcatlonf)_ d ( ) pre terllpressm & (A) Terlipressin dose at EOT = 1.72 (1.03-2.87) 0.038 GFR, g?g?n:rﬁlr;rcfilrtc:glc?olr:/?;tea;l :(E?:R, es:]irr:Ie:atrg:ie gl\:Jenf\]eruIarc?irI]trlaEgﬁer;r;e?rE’(a)T, end of Itrea:rﬁer?f;oﬁjo, Ihistc;ryecr)i;nlgl?T, inten(?:to?cre;i;aI\ZInEﬁ_rllD,
— Incidence of respiratory adverse events (AEs) was a Duration of prior midodrine Model for End-Stage Liver Disease; OR, odds ratio; tx, treatment.
) . 3.7 +3.08 4.2 +2.85 0.088 000 050 1.00 150 200 250  3.00
Seconda ry end p0| nt and OCtreOtlde' days Does not favor HRS-AKI reversal Favors HRS-AKI reversal ° I . . . . . .
. N n the multivariable analysis, the independent predictors of respiratory AEs were:
* Respiratory events included respiratory failure, acute History of cardiac disease®, 18 (7.2 1(2.2 27 : v, The Nepet g blramory
i ' ' ' n (%) 8(7.2) (22) 0-3 ° Total albumin includes pretreatment and concomitant amounts. — Baseline MELD score (associated with a higher odds of respiratory AEs
reSpIratO ry fa il ure, pleu ral EfoS|On, pu I monary ACLF, acute-on-chronic liver failure; Cl, confidence interval; CPS, Child-Pugh score; diff, difference; EOT, end of treatment; o
. 5 . HRS-AKI, hepatorenal syndrome-acute kidney injury; ITT, intent-to-treat; MELD, Model for End-Stage Liver Disease; OR, odds ratio; [OR 106, 95 A) CI 1001—1 11, P - 0027])
edema, hypoxia, and dyspnea AR @ T pITE 2l 167 (66.8) 29 (63.0) 0.621 tx, treatment, : ) : :
disease, n (%) — Terlipressin dose on the event date (associated with a lower odds of
* Pvalues were generated by ANOVA or a Kruskal-Wallis test + Information about LVP was collected only in the CONFIRM study. * In the multivariable analysis, the only independent predictors of respiratory AEs [OR 0.62, 95% Cl 0.51-0.75, P < 0.001])
i i i i i b History of cardiac disease included angina pectoris, cardiac disorder, cardiac failure, congestive _ .
fO”OW}lhg teStIng for normallty for Contlnuo.us va rla_bles' and by a cariﬂigc\;ailure, rLyoc;rdial ilnfa;jction, m\I/ocardiaI islchemial, atrlial fibrillatiorll, atrilalIJqutter, N H RS AKI reve rsal were:
Fisher’s exact or Chi-square test for categorical variables, based ventricular arrhythia. » — Duration of terlipressin treatment (predictive of a higher odds of Conclusions
on the minimum Counts Unless otherwise indicated, the data are presented as the mean * standard deviation.
EOT, end of treatment; ITT, intent-to-treat; LVP, large volume paracentesis; MELD, Model for End-Stage H RS'AKI reversal [OR 122, 95% CI 113—132, P < 0001]) | f h h h . b f . h
. . . Liver Disease; Sp0O,/FiO,, oxygen saturation to fraction of inspired oxygen ratio. . . . °
* Potential predictors of outcomes were analyzed using a o R R — Baseline MELD score (predictive of a lower odds of HRS-AKI reversal Results from the 2 Phase Ill RCTs suggest that, In a subgroup of patients, the
univariable logistic regression analysis; P values were derived [OR 0.93, 95% Cl 0.90-0.97, P< 0.001]) use of terlipressin without albumin does not compromise clinical efficacy
from a 2-sample log-rank test HRS-AKI reversal e Larger RCTs are needed to further support the findings of this analysis
— All significant univariable results were added to the model « Co-administration of albumin with terlipressin was not Respiratory adver.se events o _ « A comparable rate of all respiratory adverse events—regardless of albumin
and step-wise selection was used to obtain the final associated with a greater rate of HRS-AKI reversal * There was no difference in the incidence of all respiratory adverse use—emphasizes the need for careful selection and monitoring of patients,
model in the multivariable analysis compared with terlipressin alone (P = 0.675) (Figure 1) events, irrespective of co-administration with albumin (Figure 3) even when using terlipressin without albumin
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