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BackgroundBackground

90% of 1 million HF hospitalizations are due to 90% of 1 million HF hospitalizations are due to 
volume overloadvolume overload

Hypervolemia contributes to HF progression, Hypervolemia contributes to HF progression, 
mortality and high remortality and high re--hospitalization rates hospitalization rates 

IV diuretics reduce congestionIV diuretics reduce congestion

IV diuretics may be associated with increased IV diuretics may be associated with increased 
morbidity and mortalitymorbidity and mortality

20%20%--30% of HF patients develop diuretic resistance30% of HF patients develop diuretic resistance
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Study HypothesesStudy Hypotheses

Compared to standard IV diuretic therapy for Compared to standard IV diuretic therapy for 
hypervolemichypervolemic heart failure patients, heart failure patients, venoveno--venous venous 
ultrafiltration is:ultrafiltration is:

•• Superior to aggressive IV diuretic therapy in reducing Superior to aggressive IV diuretic therapy in reducing 
volume overloadvolume overload

•• Associated with sustained clinical benefitsAssociated with sustained clinical benefits

•• Similar to IV diuretics in terms of safetySimilar to IV diuretics in terms of safety
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Primary End PointsPrimary End Points

Efficacy 
• Weight loss at 48 hours after randomization
• Dyspnea score at 48 hours after randomization

Safety 
• Changes in serum blood urea nitrogen, 

creatinine, and electrolytes at 8, 24, 48 and 72 
hours after randomization, discharge, 10, 30 and 
90 days

• Episodes of hypotension during the first 48 
hours after randomization
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Secondary End PointsSecondary End Points

BNP levels at 48 hours after randomization, 30 and BNP levels at 48 hours after randomization, 30 and 
90 days90 days

NYHA class, Minnesota Living with Heart Failure NYHA class, Minnesota Living with Heart Failure 
score, Global Assessment score at discharge and score, Global Assessment score at discharge and 
followfollow--up up 

Diuretic doses after Ultrafiltration or Standard CareDiuretic doses after Ultrafiltration or Standard Care

Percentage of patients rePercentage of patients re--hospitalized for HFhospitalized for HF

Absolute number of reAbsolute number of re--hospitalizations for HFhospitalizations for HF

Days of reDays of re--hospitalization for HFhospitalization for HF

Unscheduled office and ED visitsUnscheduled office and ED visits
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MethodsMethods
Inclusion CriteriaInclusion Criteria

≥ 18 years of age
Hospitalized with evidence of volume overload by 
at least two of the following:
• peripheral edema ≥ 2+ 
• jugular venous distension ≥ 7 cm 
• radiographic pulmonary edema or pleural 

effusion
• enlarged liver or ascites
• pulmonary rales, paroxysmal nocturnal 

dyspnea or orthopnea
Randomization within 24 hours of hospitalization
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MethodsMethods
Exclusion CriteriaExclusion Criteria

Acute coronary syndrome 

Serum creatinine > 3.0 mg/dl 

Hemodynamic instability requiring inotropic drugs 

Hematocrit  > 45%

Administration of vasoactive drugs prior to randomization

Contraindications to anticoagulation 

Heart transplant
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MethodsMethods
Study ProceduresStudy Procedures

Once randomized, all patients:
– Daily 2 g sodium, 2000 ml fluid intake 

restriction 
– Oral diuretics discontinued
– ACE inhibitors, ARBs, β-blockers and digoxin 

continued
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MethodsMethods
Study ProceduresStudy Procedures

Ultrafiltration arm:
• Ultrafiltration rate up to 500 cc/hour 
• Duration/rate of fluid removal decided by 

treating physicians 
• IV diuretics prohibited during ultrafiltration

Standard Care arm:
• IV diuretics as bolus or continuous infusions 
• IV doses at least 2 times daily PO dose for the 

first 48 hours after randomization
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MethodsMethods
Ultrafiltration DeviceUltrafiltration Device

Blood flow adjustable (10-40 ml/minute)

Total extracorporeal blood volume 33 ml  

Peripheral, midline, or central venous access

Anticoagulation with heparin recommended
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MethodsMethods
Statistical AnalysisStatistical Analysis

Differences between treatment groups:
• Pearson’s chi-square or Fisher’s exact test for categorical 

variables 
• Wilcoxon’s rank sum test for continuous variables

The effects of covariates on weight loss at 48 hours tested 
using analysis of variance (ANOVA)  

Change over time within treatment groups: 
Wilcoxon’s matched pairs signed ranks test  

P-values (2-tailed) ≤ 0.05 considered statistically significant
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Baseline Demographics and Baseline Demographics and 
ComorbiditiesComorbidities
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Baseline Heart Failure Baseline Heart Failure 
CharacteristicsCharacteristics
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Baseline Functional Capacity Baseline Functional Capacity 
and Vital Signsand Vital Signs
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Baseline Laboratory ValuesBaseline Laboratory Values
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Baseline MedicationsBaseline Medications
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RESULTSRESULTS
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Primary End PointPrimary End Point
Weight Loss at 48 HrWeight Loss at 48 Hr
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Weight Loss at 48 HrWeight Loss at 48 Hr
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Primary End PointPrimary End Point
Dyspnea Score at 48 HrDyspnea Score at 48 Hr
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Secondary End PointSecondary End Point
Net Fluid Loss at 48 HrNet Fluid Loss at 48 Hr
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Worsening Heart Failure Worsening Heart Failure 
in 90 daysin 90 days
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Freedom From Freedom From 
ReRe--hospitalization for hospitalization for 

Heart FailureHeart Failure
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Secondary End PointsSecondary End Points

Similar improvements occurred in the ultrafiltration and Similar improvements occurred in the ultrafiltration and 
standard care groups in:standard care groups in:

•• BNP levelsBNP levels
•• NYHA classNYHA class
•• MLWHF scoresMLWHF scores
•• Global Assessment scoresGlobal Assessment scores

•• 66--Minute Walk DistanceMinute Walk Distance
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Safety End Points: Change in Safety End Points: Change in 
Serum CreatinineSerum Creatinine
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Adverse events up to 90 daysAdverse events up to 90 days
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Deaths up to 90 daysDeaths up to 90 days

Ultrafiltration groupUltrafiltration group

9 (9.6%)9 (9.6%)

•• 3 heart failure 3 heart failure 
•• 1 acute renal failure1 acute renal failure
•• 5 unrelated to either 5 unrelated to either 

heart failure or heart failure or 
treatmenttreatment

Standard Care groupStandard Care group

11 (11.6%)11 (11.6%)

•• 5 heart failure5 heart failure
•• 1 myocardial infarction1 myocardial infarction
•• 3 unrelated to either heart 3 unrelated to either heart 

failure or treatment failure or treatment 
•• 2 unknown causes 2 unknown causes 
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Safety End PointsSafety End Points

No clinically significant differences at each assessment 
interval in serum BUN, Sodium, Chloride and Bicarbonate 
levels

During treatment, a serum potassium level <3.5 mEq/L 
occurred in 1 (1%) patient in the ultrafiltration group and in 
9 (12 %) patients in the standard care group (p=0.018)

Episodes of hypotension during the first 48 hours after 
randomization were similar in the ultrafiltration 4 (4.4%)  and 
standard care 3 (3%)
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Vasoactive Drugs RequirementVasoactive Drugs Requirement
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SummarySummary

Early ultrafiltration produces greater weight and Early ultrafiltration produces greater weight and 
fluid loss than IV diuretics, without adverse impact fluid loss than IV diuretics, without adverse impact 
on renal functionon renal function

An early ultrafiltration strategy reduces 90 day:An early ultrafiltration strategy reduces 90 day:
•• Percentage of patients requiring rePercentage of patients requiring re--hospitalization hospitalization 

for HFfor HF
•• Number of HF reNumber of HF re--hospitalizations hospitalizations 
•• Days of reDays of re--hospitalization for HFhospitalization for HF
•• ED and unscheduled office visits ED and unscheduled office visits 
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ConclusionsConclusions

UNLOAD is the first trial to demonstrate the  UNLOAD is the first trial to demonstrate the  
superiority of ultrafiltration compared to superiority of ultrafiltration compared to 
intravenous diuretics in the treatment of intravenous diuretics in the treatment of 
hospitalized volume overloaded heart failure hospitalized volume overloaded heart failure 
patients.patients.
These results challenge current medical practice These results challenge current medical practice 
and recommendations. and recommendations. 


