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Why Do We Care : Quantity of Life?

The Next 
Generation Mom at 88



Quality of Life

Charlie going to UNC 
formal Duke BB Lovefest



Goals of Therapy

1) Relieve symptoms  
2) Stabilize condition and lower risk for 

rehospitalization and death
3) Initiate treatments that will slow disease 

progression and improve long-term 
survival

4) Limit significant adverse effects 
(arrhythmia, renal failure)

Heart Failure therapy

Presenter
Presentation Notes
The clinical goal when managing acutely decompensated heart failure is to rapidly relieve symptoms by reversing the acute hemodynamic abnormalities. Once the patient is stabilized and the acute hemodynamic abnormalities are reversed, the goal shifts to maintaining compensation and improving long-term outcomes, including the prevention of rehospitalization and mortality. Therapies that slow the progression of heart failure and optimize patient education/disease management are essential before hospital discharge.1 Inhibition of the RAAS helps to prevent end-organ damage, as does the monitoring of inflammatory responses caused by infection following major surgery or trauma.2,3 Applying effective therapies in a systematic fashion has been shown to improve outcomes and reduce total medical costs.4





Dobutamine and Increased Mortality

O’Connor, et al, AHJ, 138 (1): 78-86

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0.00 0.25 0.50 0.75 1.00 1.25 1.50

No Dobutamine

Dobutamine

Fr
ac

tio
n 

S
ur

vi
ve

d 
 

Follow-up in years



The OPTIME Trial: First Large Trial



History of Drug Development in Acute HF

Milrinone

Tezosentan

Rolofylline

Levosmimendan

Nesiritide
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The Dose Trial

No difference between 
lasix drip and bolus

High Dose associated 
with improved global 
status, dyspnea,  urine 
output, BNP levels

High dose safe without 
sustained creatinine 
increase



Patient Global Assessment VAS AUC:
Low vs. High Intensification
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Low VAS AUC, mean (SD) = 4171 (1436)
High VAS AUC, mean (SD) = 4430 (1401)
P = 0.06


Chart2

		0		0

		6		6

		12		12

		24		24

		48		48

		72		72



Low

High

44.3866667

44.0576923

50.3716216

52

54.4932432

54.5096774

58.0405405

59.4903226

59.7635135

66.283871

63.527027

69.1677419



Sheet1

		GLOBAL VAS

				Q12		Cont

		0		43.3612903		45.0993377

		6		50.525974		51.9060403

		12		53.8181818		55.2080537

		24		57.8571429		59.738255

		48		61.7337662		64.5100671

		72		65.487013		67.3691275

				Low		High

		0		44.3866667		44.0576923

		6		50.3716216		52

		12		54.4932432		54.5096774

		24		58.0405405		59.4903226

		48		59.7635135		66.283871

		72		63.527027		69.1677419





Sheet1

		



Q12

Cont

Hours

Pt Global Assessment by VAS



Sheet2

		



Low

High

Days

Pt Global Assessment by VAS



Sheet3

		





		







Secondary Endpoints:
Low vs. High Intensification

Low High P value

Dyspnea VAS AUC at 72 hours 4478 4668 0.041

% free from congestion at 72 hrs 11% 18% 0.091

Change in weight at 72 hrs -6.1 lbs -8.7 lbs 0.011

Net volume loss at 72 hrs 3575 mL 4899 mL 0.001

Change in NTproBNP at 72 hrs (pg/mL) -1194 -1882 0.06

% Treatment failure 37% 40% 0.56

% with Cr increase > 0.3 mg/dL
within 72 hrs

14% 23% 0.041

Length of stay, days (median) 6 5 0.55
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 Double – blind placebo controlled
 IV bolus (loading dose) of 2 µg/kg nesiritide or placebo

• Investigator’s discretion for bolus 
• Followed by continuous IV infusion of nesiritide 0.01 µg/kg/min or placebo 

for up to 7 days
 Usual care per investigators including diuretics and/or other therapies as needed
 Duration of treatment per investigator based on clinical improvement 

Study design and drug procedures

Nesiritide

Placebo

24–168 hrs RxAcute HF < 24 hrs 
from IV RX

Co-primary 
endpoint: 

Dyspnea relief 
at 6 and 24 hrs

Co-primary 
endpoint:      

30-day death or 
HF rehosp

All-cause 
mortality 

at 180 
days



ASCEND RESULTS

14

Minimal Improvement in Dyspnea and
no difference  in HF hosp. or Death
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Co-Primary outcome: 30-day all-cause 
mortality or HF rehospitalization
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Autopsy : High Income Attenuated Benefit

Greene et. al





• Insulin-like protein
• Naturally-occurring peptide
• Found in men and women
• Normal hormone of pregnancy 
• In humans, contributes to maternal hemodynamic 

adaptations to pregnancy
• Women “exposed” for 9 months to increased 

plasma concentrations: 0.8–1.6 ng/mL 
pregnancy1,2

• Benign safety profile

Relaxin

Relaxin

1. Szlachter BN et al. Obstet & Gynecol 1982;59:167-70; 
2. Stewart DR et al. J Clin Endocrinol Metab 1990;70:1771-3.



Serelaxin 30 µg/kg/day

Study design

Maximum 16 h 
between 

presentation and 
randomization 

D2

Randomization

Screening epoch Randomized treatment epoch 

Standard HF therapy continued throughout the trial 

D1 D1D1 D1 D 180D3 D4 D120D60D14D5
48h0h 24h6h 12h 72h 96h 120h

Discharge 

Follow-up through D180 after randomization 

Screening i.v. infusion (0-48 h) Follow-up period 

Placebo

Screening 
epoch Randomized treatment epoch 

Teerlink JR, et al. Eur J Heart Fail 2017;doi:10.1002/ejhf.830.



Primary endpoint: 
CV mortality through Day 180

Serelaxin: 285/3274 (8.7%) 
Placebo: 290/3271 (8.9%)
Hazard ratio (95% CI): 0.98 (0.83, 1.15) 
p-value (log-rank): 0.3857



Primary endpoint: WHF through Day 5

- WHF includes in-hospital WHF, adjudicated rehospitalization due to HF and death through Day 5

Serelaxin: 227/3274 (6.9%) 
Placebo: 252/3271 (7.7%)
Hazard ratio (95% CI): 0.89 (0.75, 1.07) 
p-value (Gehan’s generalized Wilcoxon 
test): 0.0968



Urodilatin is synthesized 
in the distal tubulus cells

⇓
is luminally secreted 

⇓
binds downstream in 
inner medullar-
collecting duct to NPR-
A and acts via cGMP

⇓
and inhibits Na-

reabsorption

Physiology of Urodilatin (INN:Ularitide)

NPR-A

Natriuresis
Diuresis



Effect of Ularitide on In-Hospital Heart
Failure Events During First 120 Hours

Study drug
infusion
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TRUE-AHF: Cardiovascular Mortality
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“Why can’t you conduct a positive HF trial?”



Designer Drugs vs. Lasix





SQ Lasix Equal to IV: Call for Transitional Therapy





State of the Art ADHF Therapy

• Diuretics
• Vasodilators
• Oxygen
• Consider inotropic 

therapy

Ramirez and Abelmann, New Engl J Med, 1974

Fonarow,GC et al. AHJ 2007,16

20171974



Cardiac Transplantation : 50 Years



US Adult and Pediatric Heart Transplants
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Adult Heart Transplants
Kaplan-Meier Survival by Era 
(Transplants: January 1982 – June 2013)
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 1982-1991 (N=21,215)
 1992-2001 (N=39,368)
 2002-2008 (N=24,023)
 2009-6/2013 (N=16,200)

Median survival (years):
1982-1991=8.4; 1992-2001=10.4; 2002-2008=NA; 2009-6/2013=NA

All pair-wise comparisons 
were significant at p < 0.05.

JHLT. 2015; 34: 1244-1254

Presenter
Presentation Notes
Survival was calculated using the Kaplan-Meier method, which incorporates information from all transplants for whom any follow-up has been provided.  Since many patients are still alive and some patients have been lost to follow-up, the survival rates are estimates rather than exact rates because the time of death is not known for all patients.  The median survival is the estimated time point at which 50% of all of the recipients have died. 

Survival rates were compared using the log-rank test statistic. Adjustments for multiple comparisons were done using Scheffe’s method. 



The Evolution of MCS Devices

Position External Internal Internal Internal Internal
Size Large Large Small Smaller Smallest
Power Pneumatic Electric Electric Electric Electric
Flow Pulsatile Pulsatile Continuous Continuous Continuous
Mechanics Complex Complex Simplified Simplified Simplified



The Evolution of 
Mechanically Assisted Circulation

Data Source: INTERMACS website, May 2017



J Am Coll Cardiol 2007;50:741-50



Contemporary LVAD Survival Outcomes

N Engl J Med 2017; 376:451-60N Engl J Med 2009; 361:2241-51



* p<0.05 vs. baseline

6 Minute Walk Distance Kansas City Cardiomyopathy 

J Am Coll Cardiol 2010;55:1826-34

* p<0.05 vs. baseline



• Non-randomized
• Current indication 

for DT VAD but 
not on inotropes

• 6MWD < 300 m
• Primary endpoint: 

survival + 6MWD 
at 12 months

• Secondary 
endpoint: risk 
t tifi d i  



J Am Coll Cardiol 2015; 66:1747-61



Facilitated Myocardial Recovery: 
Mesenchymal Precursor Cells

Circulation2014;129:2287-96



Comorbidities and Complications

 Bleeding

 Thrombosis

 Infection

 Stroke



Adverse Events: INTERMACS

J Heart Lung Transplant 2013;32:141-56



HVAD (n=296) HMII (n=149)

Adverse Event No. of 
Patients

No. of 
events

No. of 
Patients

No. of 
events P value

Bleeding 
GI Bleed

176 (59.5%)
103 (34.8%)

400
225

90 (60.4%)
51 (34.2%)

196
90

0.92
0.92

Stroke
Ischemic CVA
Hemorrhagic CVA

TIA

85 (28.7%)
50 (16.9%)
42 (14.2%)
24 (8.1%)

110
65
45
27

18 (12.1%)
13 (8.7%)
6 (4.0%)
7 (4.7%)

19
13
6
7

<0.001
0.021
0.001
0.24

Pump Exchange 23 (7.8%) 27 20 (13.4%) 23 0.06

ENDURANCE: Hemocompatibility Adverse Events

Adapted from N Engl J Med 2017;376:451-460

Presenter
Presentation Notes
INTERMACS events through 2 years



Non-Surgical Bleeding in LVAD Patients

Ann Thorac Surg 2010;90:1263-9

 37 CF VAD patients
 High molecular weight vWF (0=normal, 3=severe loss)
 100% of patients demonstrated loss of HMW vWF
 10/37 patients had bleeding complications



N Engl J Med 2014;370:33-40



Trial Design
 Prospective, single-center, randomized, controlled clinical trial in 

patients (n=200) at high risk of 6-month re-hospitalization or death 
comparing:

– GDMT
– GDMT + multidisciplinary palliative care intervention

 Co-primary endpoint
– KCCQ overall summary score
– FACIT-PAL

 Secondary endpoints
– FACIT - Spiritual Well-Being
– HADS - Depression
– Composite of death, hospitalization, QoL
– Resource utilization



Baseline 
Characteristics

J Am Coll Cardiol. 2017;70:331-41 



J Am Coll Cardiol. 2017;70:331-41 

• RCT of palliative care 
intervention in patients 
with advanced HF and 
high mortality risk

• Focus on advance care 
planning, symptom 
reduction

• Inpatient and outpatient 
intervention by palliative 
care NP and MD



Impact of Palliative Care Intervention on Spirituality, 
Depression, and Anxiety

FACIT-SP HADS-Depression

HADS-Anxiety

J Am Coll Cardiol. 2017;70:331-41 



PAL-HF: Mortality

J Am Coll Cardiol. 2017;70:331-41 



HeartMate II

HeartMate III

HVAD



Summary
 Acute Heart Failure starts the negative cascade towards 

increase morbidity and mortality without any breakthroughs 
of new therapies

 Advanced heart failure remains a condition accompanied by 
high residual morbidity and mortality.

 Transplant improves survival but is limited by the number of 
donors.  

 LVADs have been shown to improve survival, quality of life 
and submaximal functional capacity. 

 The PAL-HF trial was the first randomized, controlled clinical 
trial to test a longitudinal palliative care intervention in a 
heart failure population resulting in improved quality of life

 More research is needed for advanced heart failure; acute 
heart failure research deserves a pause
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