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Introduction
 ► Hepatorenal syndrome type 1 (HRS-1) is a serious, but potentially reversible form of acute 
kidney injury that can occur as a complication of advanced chronic liver disease associated with 
cirrhosis1,2

 ► Liver transplantation is the best treatment option for HRS-13

 – Preexisting renal dysfunction and the need for renal replacement therapy (RRT) have been 
associated with negative outcomes after liver transplantation, including reduced survival, 
increased costs, longer intensive care unit (ICU) stays, sepsis, and posttransplant RRT4-7 

 ► Poor kidney function/RRT pretransplant and posttransplant is associated with poor graft function 
and graft survival6,8

 ► The recently completed randomized, placebo-controlled CONFIRM trial (NCT02770716) 
demonstrated the efficacy of terlipressin, a synthetic vasopressin analog that acts as a systemic 
vasoconstrictor, for inducing reversal of HRS-1 and reducing the cumulative need for RRT

 ► Improving renal function prior to liver transplant may be associated with better posttransplant 
outcomes9,10

 ► The objective of the current analysis was to assess the efficacy of terlipressin in improving RRT 
outcomes, including in patients listed for liver transplantation and those who received a liver 
transplant

Methods
 ► CONFIRM was a North American trial (N=300) that compared the efficacy and safety of 
terlipressin 1 mg given intravenously every 6 hours (n=199) versus placebo (n=101) in patients 
with HRS-1 receiving standard-of-care albumin therapy11

 – Study drug was administered every 6 hours and continued until either 24 hours after 
achieving 2 consecutive serum creatinine (SCr) values of ≤1.5 mg/dL or until Day 14 

 – If SCr was at or above baseline value after a minimum of 10 doses, study drug was 
discontinued. Study drug was also discontinued if a patient was to undergo RRT, liver 
transplant, transjugular intrahepatic portosystemic shunt placement, or receive vasopressor 
therapy

 – An overview of key design features for OT-0401, REVERSE, and CONFIRM is presented in 
Table 1 

 ► The 90-day overall survival rate in patients who received a liver transplant and rate of RRT 
post–liver transplant by intention-to-treat analysis through 90 days of follow-up were assessed 

 ► A pooled analysis of the 3 randomized controlled trials of terlipressin in patients with HRS-1 
(OT-0401 [NCT00089570],12 REVERSE [NCT01143246],13 and CONFIRM) examined 90-day 
overall survival rates in the patients who received a liver transplant. A pooled analysis of data 
from REVERSE and CONFIRM was also performed to assess the RRT-free survival rate in 
transplant-listed patients

Table 1. Key Study Design Features of the 3 Randomized Controlled Trials of  
Terlipressin in Patients With HRS-1

OT-040112 REVERSE13 CONFIRM

Design All 3 were phase 3, randomized, double-blind, placebo-controlled, 
multicenter trials

Randomization 
rate 1:1 1:1 2:1

Number of 
patients/study 
sites

112/35 196/52 300/60

Stratification Stratified by presence 
or absence of 
alcoholic hepatitis

SCr (<3.6 mg/dL  
or ≥3.6 mg/dL)  
and alcoholic 
hepatitis (present  
or not)

SCr (<3.4 mg/dL or ≥3.4 
mg/dL) and pre-enrollment 
LVP (at least 1 single 
event of at least 4 L or  
<4 L within 3 to 14 days 
prior to randomization)

Treatment In all 3 trials, patients received terlipressin: 4–8 mg/day (IV q6h) or 
placebo. All patients in both treatment groups received standard-of-care 
albumin therapy

IV, intravenous; LVP, large-volume paracentesis; q6h, every 6 hours; SCr, serum creatinine.

Results
 ► In the CONFIRM trial, 28.1% of patients (56/199) in the terlipressin group and 19.8% (20/101) 
in the placebo group were listed for a liver transplant at baseline; of these, 42.9% (24/56) and 
65.0% (13/20), respectively, required RRT Day 90 (Figure 1)

Figure 1. CONFIRM: Summary of Renal Replacement Therapy Status Among  
Patients Listed for Liver Transplantation at Baseline
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 ► Among patients listed for a liver transplant at baseline in CONFIRM, 35.7% (20/56) of those in  
the terlipressin group versus 10.0% (2/20) in the placebo group experienced HRS reversal

 – Least squares (LS) mean (standard error [SE]) change from baseline through end of 
treatment in SCr was -1.1 (0.11; P<0.001) mg/dL in the terlipressin group and -0.4 (0.17; 
P=0.016) mg/dL in the placebo group, with an LS mean (SE) between-group difference of 
-0.7 (0.21) mg/dL in favor of terlipressin (P=0.001)  

 ► In CONFIRM, 23.1% of patients (46/199) in the terlipressin group and 28.7% of patients 
(29/101) in the placebo group underwent a liver transplant 

 – In patients who received a liver transplant, LS mean (SE) change from baseline through end 
of treatment in SCr was -1.1 (0.11; P<0.001) mg/dL in the terlipressin group and -0.5 (0.14; 
P=0.002) mg/dL in the placebo group, with an LS mean (SE) between-group difference of 
-0.7 (0.18) mg/dL in favor of terlipressin (P<0.001)

 – Following liver transplant, the rate of posttransplant RRT in patients who received terlipressin 
was significantly lower than in those who received placebo (Figure 2) 

Figure 2. CONFIRM: Patients Requiring Renal Replacement Therapy After Liver 
Transplantation
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 –  The overall 90-day survival rate for patients transplanted in the terlipressin group was  
100% (46/46) compared with 93.1% (27/29) in the placebo group (Figure 3)

Figure 3. CONFIRM: Overall Survival up to 90 Days for Patients Who Received a 
Liver Transplant
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 ► In the pooled analysis of OT-0401, REVERSE, and CONFIRM survivors, need for RRT through 
Day 90 was significantly lower in the terlipressin group versus placebo (Figure 4)

Figure 4. Pooled Data From OT-0401, REVERSE, and CONFIRM: Summary of Renal 
Replacement Therapy Status Among Survivors
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 ► In the pooled analysis of OT-0401, REVERSE, and CONFIRM, the 90-day survival rates for 
patients who received a liver transplant were 98.9% (93/94) in the terlipressin group and 91.0% 
(71/78) with placebo (P=0.014; Figure 5)

 – Incidence of HRS reversal was 28.7% (27/94) in the terlipressin group versus 12.8% (10/78) 
in the placebo group (P=0.012)

 – Need for RRT through Day 90 was also significantly lower in the terlipressin group versus the 
placebo group (Figure 6)

Figure 5. Pooled Data From OT-0401, REVERSE, and CONFIRM: Overall Survival 
up to 90 Days for Patients Who Received a Liver Transplant
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Figure 6. Pooled Data From OT-0401, REVERSE, and CONFIRM: Summary of Renal 
Replacement Therapy Status Among Patients Who Received a Liver Transplant
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 ► In the pooled analysis of REVERSE and CONFIRM for transplant-listed patients, a significantly 
higher proportion of patients in the terlipressin group were alive without RRT at Day 90 
compared with the placebo group (Figure 7)

 – The proportions of patients needing RRT through Day 90 were numerically lower in the 
terlipressin group versus placebo (Figure 8)

Figure 7. Pooled Data From REVERSE and CONFIRM: Renal Replacement-Free 
Survival up to 90 Days for Liver Transplant-Listed Patients
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Figure 8. Pooled Data From REVERSE and CONFIRM: Summary of Renal Replacement 
Therapy Status Among Patients Listed for Liver Transplantation at Baseline
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CONCLUSIONS
 ►  Treatment with terlipressin plus albumin is associated with decreased 
need for RRT following a liver transplant in patients with HRS-1

 ►  Renal dysfunction and the need for RRT before a liver transplant 
reduces survival, raises costs and increases the length of ICU stays, 
elevates the risk for sepsis, and increases the need for RRT post–
liver transplantation 4-7 

 ►  Treatment with terlipressin plus albumin is associated with improved 
90-day survival post–liver transplantation 
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