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Learning objectives

1. Discuss the role of inotropes in advanced heart failure and cardiogenic 
shock

2. Identify outcomes of elderly patients with cardiogenic shock

3. Provide a rationale for palliative inotrope therapy
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Changing landscape of HF and age 

4Dharmarajan et al  HF Clinics 2017

Dooley et al HF Clinics 2017



Cardiogenic shock

" Acute cardiac hemodynamic instability with ineffective CO with 
clinical/biochemical manifestations of inadequate tissue perfusion

" Typically 3 persistent hypotension (unresponsive to fluid resuscitation) + 
end-organ hypoperfusion requiring drugs or MCS

" SBP <90 mmHg

" urine output <30 ml/hr

" cool extremities

" CI < 2.2 L/min/m2

" PCWP >15 mmHg

" Lactate > 2

" metabolic acidosis

" elevated Creatinine

" Mortality persistent >50%
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Van Diepen et al 2017 Circulation

Shock trial, NEJM 1999

IABP-shock, NEJM 2012

ECHF guidelines EHJ 2016
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Not all shock is the same

Saxena et al 2020 Circulation
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Survival vs inotropic support

9Basir et al 2017 Am J Card

Saxena et al 2020 Circulation



RCTs of Inotropes
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Dooley et al HF clinic 2017



Inotrope use in a CCU 3 changes over time

11

Jentzer et al Am Heart J 2021



Inotropes and age 3 finding the data

" One of the most common etiologies for Cardiogenic shock is acute 
myocardial infarction (AMI)

" Several studies have explored the beneficial role of different interventions in 
the setting of AMI complicated by cardiogenic shock

" SHOCK trial 3 MCS + revascularization were shown to decrease mortality

" GUSTO-I - Early revascularization with PCI/CABG shown to decrease mortality

" RCT often have had difficulty assessing therapies in the elderly because the 
inclusion criteria of many trials precludes participation of the elderly
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Sonborn et al JACC 2000

Berger et al Circulation 1999

Hochman et al NEJM 1999



Assessing baseline characteristics in the elderly with cardiogenic 
shock

" Tedesco et al 2003 (retrospective)

" Olmsted county, Minnesota 3 1263 
consecutive patients with AMI (1988 3
2000)

" 73/1263 (6%) had cardiogenic shock

" Patients > 65 yo
" More co-morbidities

" More likely to have NSTEMI

" More likely to get CABG over PCI

" Trend towards less to use PAC, inotropes 
or IABP

" No increase in complications
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Tedesco et al AHJ 2003



Olmstead County

" Patients > 65 y.o. with 
cardiogenic shock

" Increased short/long-term mortality

" In-hospital mortality 58% in elderly 
as compared to 36% in younger 
cohort

" Study limitation: non-randomized

" Physician bias in the treatment of 
the elderly?
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Tedesco et al AHJ 2003



Outcomes in patients aged >75 yo and shock

" SHOCK trial 3 patients aged > 75 
years did not derive mortality benefit 
from early revascularization

" BUT trend to:
" Higher proportion of females

" Lower rate of CHF in the early 
revascularization group

" Those that received early 
revascularization had a lower mean 
LVEF (27.5+/-12.7 versus 35.+/- 11.6, 
P=0.05

" Genoa/Italy - retrospective analysis 
of AMI patients 2003 3 2008

" 167 patients  developed cardiogenic 
shock post AMI

15Tomassini et al Cath Cardiov Interventions 2011

Dzavik et al AHJ 2005



Incidence and outcomes for cardiogenic shock during HF 
hospitalizations
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Yandrapalli et al Am Heart J 2019 

Mean patient age 66.8 years

2/3 were male

63% were white race

Risk factors include: IHD, HTN, CKD

AF, DM

Overall MCS use 15%

Mostly IABP

Overall decrease in IABP 

Increase use in ECMO and temp

VAD

Overall in-hospital mortality 27%

Higher in females,

Highest in >80 years of age



Exit strategy

" Etiology of Cardiogenic shock 3 reversible?

" Inotrope dependence?

" Need for short/long-term mechanical circulatory support

" Need to define the exit strategy
" Recovery

" Bridge to decision 

" Bridge to transplant 

" Palliation
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Alternatives of drugs
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Saxena et al 2020 Circulation
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Post-transplant survival stratified by age

Post-transplant survival stratified by age Conditional post-transplant survival stratified by age

Wever-Pinzon et al, JHLT 2017

52,995 recipients 3 ISHLT registry 1995-2011



Caraballo et al JAC HF 2019

Post-LVAD survival stratified by age

" In LVAD patients > 75 yo from INTERMACS 
(2008 3 2017); >20,000 patients

" Patients were stratified by 4 age groups: <55 

years of age, 55 to 64 years of age, and >75 

years of age.

" Adults g75 years of age had increased mortality 
post-LVAD implantation. 

" Elderly patients with LVADs had a higher 
incidence of gastrointestinal bleeding but lower 

rates of device thrombosis. 

" 84.5% of patients <55 yo discharged home

" 46.8% of adults g75 yo discharged  



Palliation and HF

" Predicting mortality in patients with ADHF 3 difficult

" There are many independent predictors of mortality in HF (LVEF, NYHA 
class, Na, intolerance to medications, BNP) 

" Not candidates for advanced heart failure therapies to change prognosis

" Consideration for continuous chronic inotropic infusions (Class IIb, 
AHA/ACC recommendation)

" Offer increased quality of life

" Lead to reduced symptom burden

" Does not improve survival

" Challenges
" Drug selection

" Route of administration

" Transition between  care setting

" During of therapy 

" Acceptance of end of life/palliative approach
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Malotte et al Palliative Care Rounds 2018

Patel et al Am J. Hospice & Pall Med 2019

Groninger et al J Pain Sympt Management 2020



Summary 

" Mortality in patients with HF increases significantly with age

" Most common mode of death in HFrEF is pump failure 3 cardiogenic shock

" Inotropes are the first line treatment to maintain organ perfusion and may be 
the final line of treatment

" Long-term inotrope treatment associated with mortality
" Need an 8exit strategy9

" Elderly patients have decrease survival post-transplant and post-LVAD

" Support with inotropes can be considered in the elderly patient for quality of 

life and improvement in symptom burden for palliation
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