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CARRESS-HF Per-Protocol Study
Conclusions2 and Counter Points3 

(N=163)

Better understand the direct effects of UF in 
comparison to an aggressive, urine output-guided 
pharmacological protocol for decongestion in heart 
failure patients

 � UF had higher serial cumulative fluid loss (p=0.003)*

 � UF had higher net fluid loss (p=0.001)*

 � UF had a greater relative reduction in weight 
over time (p=0.02)*

 � Although SCr levels increased in the UF arm, 
there was no significant difference in long-term 
outcomes

ADDITIONAL ANALYSES 
ON CARRESS DATA (N=105)

Urine Biomarker Sub-Study 
on CARRESS-HF Patients6

Understand the impact of intensive volume removal 
in ADHF patients with preexisting worsening renal 
function and renal tubular injury

 � Although intensive volume removal resulted in 
increased creatinine levels, approximately half of 
the time in CARRESS-HF patients, decongestion and 
renal function recovery at 60 days were superior in 
patients with increased tubular injury markers

 � The authors concluded “these data suggest that the 
benefits of decongestion may outweigh any modest 
or transient increases in serum creatinine or tubular 
injury markers that occur during intensive volume 
removal”

 � Change in creatinine (i.e. transient increase creatinine) 
should not be the major factor to dissuade the use of 
UF where a therapeutic advantage may exist

CARRESS-HF 
Study Results1 

(N=188) 

Compare UF and SPT in the 
treatment of patients with acute 
decompensated heart failure (ADHF)

 � No significant difference between 
UF vs. SPT for weight loss at 96 h

 � UF group had a higher increase in 
serum creatinine (SCr) vs. SPT group

 � SAEs: 72% (UF) vs. 57% (SPT) 
at 60-days

STUDY DESIGN LIMITATIONS

 � The rate of fluid removal was fixed 
at 200 ml/h in ALL patients 
assigned to UF group while patients 
in the SPT group received care 
tailored to their characteristics

 � 39% of patients randomized to 
the UF arm either didn’t received 
UF at all (9%), or had UF therapy 
terminated and diuretics 
administered before the 96-hour 
primary endpoint assessment (30%)
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The CARRESS-HF Study:

A REFLECTION ON THE ORIGINAL FINDINGS 
AND WHAT HAS BEEN LEARNED SINCE 2012            

HEART FAILURE
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INDICATION: The Aquadex SmartFlow System is indicated for: Continuous ultrafiltration therapy for temporary (up to 8 hours) or 
extended (longer than 8 hours in patients who require hospitalization) use in adult and pediatric patients weighing 20 kilograms or more 
whose fluid overload is unresponsive to medical management, including diuretics. All treatments must be administered by a healthcare 
provider, within an outpatient or inpatient clinical setting, under physician prescription, both of whom having received training in 
extracorporeal therapies.

Aquadex SmartFlow® is a trademark of Nuwellis, Inc.

A prospective, randomized controlled trial of 188 patients 
comparing ultrafiltration (UF) with a strategy of diuretic-based 

stepped pharmacologic therapy (SPT)

*These results are statistically significant and consistent with data 
from other randomized, controlled studies comparing UF to SPT 
(RAPID-CHF 4 and UNLOAD 5)


