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The heart beats 120,000 times a day pumping 
7,000 litres. Ischaemia or inflammation 

decimate this workload causing end organ 
dysfunction. New National Institute for Health and 
Care Excellence (NICE) guidelines for acute heart 
failure (AHF) acknowledge very high early mortality. 
Of 67,000 acute admissions, 11% die in hospital, 
50% are readmitted and 33% are dead within 
12 months.1,2 When cardiogenic shock ensues, 
prognosis is poor.3-5 Most patients are elderly but 
several thousand deaths occur in those under 
65 years. Many are salvageable using advanced 
resuscitation techniques. When the prospectively 
randomised-controlled trial (RCT) IABP-SHOCK 
II trial (Intra-Aortic Balloon Pump in Cardiogenic 
Shock II) revealed the intra-aortic balloon pump 
(IABP) as ineffective, a New England Journal of 
Medicine (2012) editorial stated “we must move 
forward understanding that a condition with 40% 
mortality at 30 days remains unacceptable”.3,4 So 
do the guidelines help with this? 

NICE’s medical therapy is excellent, until the end 
game, but drugs alone have limitations.5 Inotropes 
worsen ischaemia, while vasopressors elevate 
afterload. Injured myocardium needs rest to promote 
recovery, not a flogging.6 Consider two real patients. 
A 21-year-old female with ion-channelopathy is 
admitted to a tertiary care centre. After 75 DC 
shocks and cardiac massage she is in shock. She 
needs extracorporeal membrane oxygenation (ECMO) 
circulatory support but cannot be transferred.6 
She dies. A 56-year-old male with ischaemic 
cardiomyopathy suffers acute on chronic heart failure. 
Renal impairment and pulmonary hypertension 
preclude transplantation. Though an ideal candidate 
for a long-term left ventricular assist device (LVAD) 
he dies.6 In the US, this mode of avoidable death 
is designated ‘failure to rescue’ through inadequate 
care.7 

Rotary blood pumps are appropriately simple for 
surgeons. They are less complicated than cardiac 
resynchronisation or implantable defibrillators. 
Unlike the IABP they restore flow to physiological 
levels and unload the injured ventricle. Supported 
by laboratory research in a non-transplant centre, 

we first achieved LVAD ‘bridge to recovery’ for 
acute myocarditis in 1996.8 This young patient is 
still doing well. With the World’s first permanent 
implant of a rotary LVAD (2000) we achieved 
7.5 years of good quality life in end stage dilated 
cardiomyopathy (15% of overall lifetime).8,9 After 
many successes, charitable funding expired. Now 
we have nothing to offer the sickest patients. 

NICE guidelines state “people with potentially 
reversible severe AHF or potential transplant 
candidates should be discussed with a centre which 
provides mechanical circulatory support”.1 This 
is problematic. Five designated centres perform 
100–120 transplants per year with funding for a 
small number of LVADs.10 They cannot triage all 
deteriorating patients. Many are too sick to transfer. 
The National Specialist Commissioning Group fund 
long-term LVADs only for bridge to transplantation 

Figure 1. Electric-powered implantable rotary 
blood pump inserted into the apex of the 
failing left ventricle. Would the UK taxpayer 
prefer to see this £120,000 device discarded 
within weeks (bridge to transplant) or used for 
years (lifetime therapy)?
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(figure 1). Consequently, devices costing 
£120,000 are discarded in weeks or months 
when a donor becomes available. Designed 
for ‘lifetime’ use, implantable LVAD survival 
approaches that of transplantation with 
excellent symptomatic relief (table 1).1-13 
The longest exceeds eight years. The oldest 
patients are nonagenarians. 

Unhelpful categorisation
An expert Society of Thoracic Surgeons (US) 
and Food and Drugs Administration ‘Think 
Tank’ on circulatory support (2012) deemed 
categorisation into ‘bridge to transplant’, ‘bridge 
to recovery’ or ‘lifetime’ use as unhelpful.14 
Heart failure is unpredictable.15 The objectives 
are to relieve symptoms and extend life with 
the techniques available.16 European Society of 
Cardiology guidelines specify the use of LVADs 
and ECMO in AHF and during myocardial 

revascularisation (figure 2).17,18 The American 
College of Cardiology and American Heart 
Association also provide circulatory support 
algorithms.19 NICE Interventional Procedures 
Panel (2006) published supportive guidance 
for temporary LVAD use, but funding was not 
forthcoming for non-transplant centres.20 Had 
inexpensive LVADs and ECMO been provided 
to tertiary centres, several thousand lives could 
have been saved.21

This time, NICE pronounced on LVAD use 
based solely upon the review question “for 
people with AHF is IABP counter pulsation 
more clinically/cost effective compared to 
LVADs, medical care alone or each other?”1 
Three RCTs showed no advantage of IABP 
above drugs for shock.3 Three RCTs showed no 
advantage for two very short-term (2–3 days) 

Demographic Transplant LVAD

Age (years) <55 <75

INTERMACS profile 1–2 2–6

UNOS status I II

PVR (Wood units) <2.5 <7.5

BMI ≥30 kg/m2 C/I Acceptable

Type 1 diabetes C/I Acceptable

Renal impairment 
(creatinine >2.5 
mg/dL)

C/I Acceptable†

Right heart failure 
(CVP >20 mmHg)

N/A C/I

Advanced vascular 
disease

C/I Acceptable‡

Previous malignancy C/I Acceptable

Coagulation 
disorders

Acceptable‡ C/I

Table 1. Preferred patient characteristics 
with regards to suitability for cardiac 
transplant or rotary blood pumps

† Not when dialysis dependent 
‡ Considered on a patient-to-patient basis

Key: BMI = body mass index; C/I = contraindicated;  
CVP = central venous pressure; INTERMACS = Interagency 
Registry for Mechanically Assisted Circulatory Support;  
LVAD = left ventricular-assist device; N/A = not applicable;  
PVR = pulmonary vascular resistance; UNOS = United 
Network for Organ Sharing

Adapted with permission from Reference 11. 

Figure 2. European Society of Cardiology (ESC)/European Association for Cardio-
Thoracic Surgery (EACTS) guidelines on myocardial revascularisation. Treatment of 
patients with cardiogenic shock18

percutaneous LVADs over IABP.6 Not included 
were effective longer-term (weeks or months) 
extracorporeal LVADs and ECMO, which for 
ethical reasons cannot be randomised in dying 
patients. Between 50% and 75% of shock 
patients survive with a pump.6 Finally, one RCT 
showed better survival with LVAD over medical 
management. Deemed ‘low quality evidence’ 
by NICE, this was the pivotal Randomised 
Evaluation of Mechanical Assistance in 
the Treatment of Congestive Heart failure 
(REMATCH) trial widely considered the 
most remarkable endeavour in the history of 
RCTs.22,23 REMATCH launched LVADs as a 
transplant alternative.11-13

NICE did not acknowledge the 
inappropriateness of RCTs in dying patients, 
therefore, the role of circulatory support 
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remains poorly defined. Even the research 

recommendations make no mention of LVADs.1 

The General Medical Council’s guidelines for 

end-of-life care are relevant in AHF.24 They 

state “you should not withhold treatment if 

doing so would involve significant risk to the 

patient and the only justification is resource 

constraints”. Duty of candour would suggest 

that the chances for survival with circulatory 

support should be discussed with the patient 

or their relatives, whether or not the devices 

are immediately available in their hospital. The 

onus is on the system to provide the means for 
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survival irrespective of geography. Given the 

impressive survival rates, ECMO and LVADs 

must not be limited to transplant centres, as 

European guidelines indicate.25 Every cardiac 

surgery centre must have temporary circulatory 

support technology available. In turn, at least 

1,000 systolic heart failure patients annually 

could benefit from an implantable long-term 

LVAD. This does not need a Medical Innovations 

Bill. Lifetime LVADs have been funded by 

US Medicare and Medicaid since 2003. One 

thousand times £150,000 (LVAD plus hospital 

costs) is £150 million, and this is the problem. 

A week after guideline publication, the BBC’s 
prime time One Show (8 October 2014) 
raised public expectations by featuring 
LVADs as the miracle cure for severe heart 
failure. But the long and short of it is that 
palliative care and early death are much 
cheaper •
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