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Young Nando proudly wearing a Depor shirt



Does LVAD therapy Work?





Outcomes Heartmate 3 – MOMENTUM 3

Mehra MR, et al. JAMA. 2022 Sep 27;328(12):1233-1242



Improve Short Term Outcomes

• Patient selection

• Patient optimization

• Surgical implant

• Anaesthetic Management

• Post OP / ITU Management



Patient Selection

• Severe LV systolic dysfunction and dilatation

• Refractory HF despite adequate guideline-based medical management 

• Optimal RV function

• Preserved end-organ function

• Exit strategy (Potentially suitable for HTx – UK as no DT option)

• Motivated / Able to understand pros and cons

• Good social support / Excellent compliance

• No comorbidities with significant impact on survival, functional capacity and quality of life



Contraindications

ABSOLUTE

• Recent or evolving stroke

• Neurological deficits impairing the ability to manage 
device

• Severe biventricular failure

• Active systemic infections or major chronic risk for 
infection

• Severe pulmonary dysfunction (FEV1 <1 l)

• Impending renal or hepatic failure

• Multi organ failure

• Inability to tolerate anticoagulation - bleeding diathesis 

• Significant underlying psychiatric illness 

RELATIVE

• Chronic kidney disease with serum creatinine level 
> 3mg/dl

• Severe malnutrition (BMI < 21kg/m2 in males and 
< 19kg/m2 in women

• Morbid obesity (BMI >40 kg/m2 )

• Severe mitral stenosis or moderate aortic 
insufficiency

• Age > 70 years, unless minimal or no clinical risk 
factors



Important Factors To Consider

• Is Pulmonary Hypertension a problem?

• Structural Heart Disease – what is important? 
• AR
• MS
• Intracardiac shunt

• The RV Dysfunction Mystery
• Female gender
• Small Size
• DCM
• Ventilatory support
• Poor renal Function
• Abnormal Liver Function
• Echocardiogram: reduced TAPSE, dilated RV, severe TR, impaired RV/RA strain
• RHC: CVP >14 / CVP/PCWP >0.6 / RVSWi <5 / PAPi <1.8
• RVFS / Michigan Score



Mehra MR, et al. JACC Heart Fail. 2022 Dec;10(12):948-959.

Outcomes Heartmate 3 – Risk Prediction



Hemodynamic Optimization Pre Implant

• Improve circulatory status
oCorrect end-organ dysfunction

oConditionate RV

oHepatic decongestion – prevent coagulopathy

oReduce pulmonary pressures



Acute RV Failure Management

Grinstein J et al. JACC Volume82,Issue1, 4 July 2023, Pages 70-81



Improve Long Term Outcomes

• HCRAE
• Pump Thrombosis

• Bleeding

• Heart Failure 

• HDRAE
• RV Failure

• Aortic Regurgitation

• Device Related Infection

• Mechanical Problems



HEMOCOMPATIBILITY RELATED OUTCOMES

Opportunity to Reduce Residual Risk

Mehra MR, Crandall DL, Gustafsson F, et al., Eur J Heart Fail. 2021;23(7):1226-1237



HCRAE: Thromboembolism

• Most centers have adopted a VKA only regime without antiplatelet therapy unless 
there are additional indications

• Important to review indications to not overuse Aspirin

ARIES Trial

Mehra M et al. JAMA. 2023;330(22):2171-2181. doi:10.1001/jama.2023.23204



HCRAE: Bleeding



HCRAE: Bleeding

• Endoscopic Therapy
• Pharmacological Options:

o ACEI/ARB
o Omega 3 
o Digoxin
o Doxycycline
o Somatostatin analogues:
▪ Octreotide
▪ Lanreotide

o Thalidomide
o Bevacizumab - anti–VEGF

Gurvits GE et al. World J Gastroenterol 2017 June 14; 23(22): 3945-3953



Heart Failure Therapy

McCullough M, et al. JAMA Cardiol. 2020 Feb 1;5(2):175-182. 

ISHLT Guidelines 2023

Saeed D, et al. J Heart Lung Transplant. 2023 Jul;42(7):e1-e222. 







Hemodynamic Related Adverse Events

Saeed, Diyar et al.10.1016/j.healun.2024.06.018 



Hemodynamic Related Adverse Events



Late RV Failure

• Management:

oPreload Optimization

oContractility Augmentation

oAfterload Reduction

oRhythm Control

oManagement of valvular 
disease

oDevice speed optimization

oPulmonary vasodilators

oTemporary RVAD

oTransplant

Rajapreyar I et al. J A C C : H E A R T F A I L U R E V O L . 1 1 , N O . 8 , 2 0 2 3 Late Right Heart Failure After LVAD A U G U S T 2 0 2 3 : 8 6 5 – 8 7 8



Refractory RV Failure in DT patients



HDRAE: AR



HDRAE: AR

Saeed, Diyar et al.10.1016/j.healun.2024.06.018 



Device-related infection
• Types:

• VAD-Specific

• Driveline

• Tunnel

• Pump pocket

• VAD

• VAD associated

• Blood stream infections

• Endocarditis

• Mediastinitis

• Prevention:

• Meticulous carer training

• Rigorous sustained care 

• Small diameter flexible cable

• External fixation

• Treatment:

• Prolonged Iv antibiotics

• Debridement/re-roofing

• Transplant



Results of “HM3 Era” in Harefield- From 2020

• Heartmate 3 only

• Strict selection criteria – largely 
BTC

• Robust preoperative optimization

• Improved postOp management

• Stop Aspirin

• HF medication optimization

• Close monitoring of HDRAE

• Dedicated LVAD-ID pathway

• Improved selection of BTT



Conclusions

• LVAD is an excellent option for patients with Advanced HF after 
meticulous and patient selection

• Outcomes have significantly improved over the last few decades, 
but significant morbidity and mortality problems persist

• Anticipation and prevention are key to avoid long-term 
complications

• Once developed, some of this complications can be very difficult 
to treat but options do exist

• Further development in technology and management algorithms 
is needed to improve outcomes even more



Thanks





Outcomes Heartmate 3 – MOMENTUM 3

Mehra MR, et al. JAMA. 2022 Sep 27;328(12):1233-1242.



How to Improve LVAD Outcomes

SHORT TERM 
OUTCOMES

LONG TERM 
OUTCOMES





The Bridge to Recovery Journey

Kanwar M. J Heart Lung Transplant 2022;41:1324−1334



Late Right Ventricular Failure

Rajapreyar I et al. J A C C : H E A R T F A I L U R E V O L . 1 1 , N O . 8 , 2 0 2 3 Late Right Heart Failure After LVAD A U G U S T 2 0 2 3 : 8 6 5 – 8 7 8



Late Right Ventricular Failure

• Management:

oPreload Optimization

oContractility Augmentation

oAfterload Reduction

oRhythm Control

oManagement of valvular 
disease

oDevice speed optimization

oTemporary RVAD

oTransplant

Rajapreyar I et al. J A C C : H E A R T F A I L U R E V O L . 1 1 , N O . 8 , 2 0 2 3 Late Right Heart Failure After LVAD A U G U S T 2 0 2 3 : 8 6 5 – 8 7 8



Pre-LVAD implantation prediction of cardiac recovery
• Factors associated with myocardial recovery: 

• Short HF duration (<5 years) 

• Non-ischemic cardiomyopathy (NICM) 

• Younger age <50

• Normal or mildly impaired renal function (<1.2 mg/dl)

• Not-large left ventricular end diastolic diameter (LVEDD) (<6.5 cm)

• HF aetiology – greatest rates 

• Myocarditis (7.7%)

• Postpartum cardiomyopathy (4.4%) 

• Adriamycin-induced dilated cardiomyopathy (4.1%)

• Role of Genetic Testing: some genotypes are more likely to improve on 
medical therapy  (TTN)

• Role of Bridge-to-Recovery LVAD Indication: Clinical intent at time of LVAD 
implantation is an important predictor of myocardial recovery as it creates a 
deliberate framework for clinical management

Kanwar M. J Heart Lung Transplant 2022;41:1324−1334



Promoting myocardial recovery with a LVAD

• Optimal LV unloading:

• Echocardiogram goals:

• LVEDD to <60 mm

• Mitral regurgitation < moderate

• Neutral interventricular septum

• Minimal or no AR

• Intermittent aortic valve opening

• Haemodynamic goals:

• PCWP <18 mm Hg

• CVP <12 mm Hg

• Cardiac index >2.2 L/min per m2

• Guideline Directed Medical therapy (GDMT):



HDRAE: AR



Assessing for myocardial recovery during LVAD support

RESPONDER PARTIAL RESPONDER NON-RESPONDER

LVEF ≥40% >5% from baseline
But NOT >40%

No IMPROVEMENT

LVEDD ≤6.0 cm INDEPENDENT INDEPENDENT

RESTAGE-HF Minimum Explant Criteria

LVEDD <60 mm

LVESD <50 mm

LVEF >45%

LVEDP or PCWP ≤15 mmHg

Resting CI >2.4 l/min/m2

Peak VO2 >16 ml/kg/min

HAREFIELD Minimum Explant Criteria

Kanwar M. J Heart Lung Transplant 2022;41:1324−1334





Birks et al, Circulation. 2020;142:2016–2028



Blood trauma

• Normally sub clinical

• Aortic stenosis associated with propensity to GI bleeding 

(Heyde’s syndrome)

• High aortic shear stress and GI AVMs

• Conformational change in vWF multimer

• Susceptibility to proteolytic cleavage by ADAMTS13

• Acquired type 2A  vWF syndrome1

• Also evidence of AvWS in MCS2

.

Biologically active
vWF multimer

Shear stress

Proteolytic cleavage by ADAMTS13
Uncoiling

A1 domain exposure Loss of function

1 Vincentelli et al NEJM 2003;349:343-9 2. Eur J Cardiothorac Surg 2008;33:679-84



Problems with the VAD –AvWD hypothesis

• Loss of VWF multimers occurs in nearly all patients, yet only a small proportion have significant bleeding

• No direct evidence vWF multimers are excessively cleaved by ADAMTS13 

• Alternative cleavage proteases have not been investigated, e.g. granzyme, plasmin, S aureus V-8 

protease. (Granzyme in inflammation increases VWF adhesive activity and disrupts VWF-FVIII 

interaction)

• Plasmin cleaves VWF fibrils resistant to ADAMTS13

• VWF antigen significantly increased in all patients, a condition not common in type 2 VWD

• Shrear stress induced conformational change in VWF multimers binds and activates platelets (gain-of 

function)

• VWF multimer loss may be caused by oxidative stress induced VWF binding to platelets

• Sufficient indirect evidence to implicate AvWD in the development of a pro-haehorragic state in MCS 

recipients

Nascimbene et al Blood 2016;127(25):3133-41



• All VAD recipients in pro-haemorrhagic state

• Higher incidence of bleeding in VAD recipients than those anticoagulated to a similar degree for 
other indications.

• Symptoms range in severity:
Mild chronic anaemia
Intermittent GI bleeding
Propensity for epistaxis 
Catastrophic intracranial bleeding

• Attributable to low level blood trauma from elevated shear stresses

• Tight INR control
Self testing with Coaguechek
Warfarin dosing by VAD team 
Avoid warfarin interactions wherever possible

Pre- and post embolisation of distal ileal and caecal branches of SMA

Bleeding in VAD recipients



]



Long-Term MCS by Device



Aortic Regurgitation



LVAD to Transplant Results

• High 1-year mortality rate of VAD>Tx 
identified during Trigger Review – 45%

• 2018-2022: 

• 11x LVAD to Tx patients (11x HVAD)

• 5x Alive – 45%

• 6x RIP – 55%

• 2022-Now

• 11x LVAD to Tx patients (7x HVAD 
and 3x HM3)

• 9x Alive – 82%

• 2x RIP – 18%





MOMENTUM 3

5 Year Outcomes - 20222 Year Outcomes - 2019

Mehra MR, et al. JAMA. 2022 Sep 27;328(12):1233-1242.N Engl J Med 2019; 380:1618-1627



Vidula H, et al. J Am Coll Cardiol HF. 2022;10(7):470–481

Outcomes Heartmate 3 – Hospital 
Admissions



Chapter 1
A bit of History



First Heart Transplant

• Date: December 3rd 1967

• Location: Groote Schuur Hospital in Cape Town, South Africa

• Surgeon: Christiaan Barnard

• Donor: Denise Darvall – 25 years old – severe brain injury secondary to car accident

• Recipient: Louis Washkansky – 54 years old – Ischemic Heart Disease

• Outcome: died after 18 days due to pneumonia



First VAD

• Date: August 8,1966

• Location: The Methodist Hospital. Houstaon, Texas

• Surgeon: Michael e DeBakey

• Patient: 37 year old woman with rheumatic heart disease (AR and MS)

• Outcome: discharged 29 days after surgery



First TAH

• Date: April 4, 1969

• Location: Texas Heart Institute. Houston, Texas

• Surgeon: Denton A Cooley

• Patient: 47 year old man with ischaemic heart disease

• Outcome: survived 3 days, then he was transplanted and died 32 hours after



Circulation.1994;89:2908-2914

Heartmate VE

First Ambulatory LVAD



Circulation.1994;89:2908-2914.

1st published case report of durable 
ambulatory LVAD use 1994

• 33-year-old man with DCM

• Weight 90kg, blood group O

• Estimated waiting time for heart 
was 400 days

• Successfully resuscitated following a 
VF cardiac arrest

• IABP and inotropic support 
dependent

• Ongoing ventricular arrhythmias

• Crt 4.1 mg/dl, cardiac index 1.77 
L/min/m2

• On September 3rd 1991 the VE-LVAD
was successfully implanted.

• In August 1992, patient received
approval to take day trips
(restaurants, movies, and practiced
his basketball shots)

• The success of these trips led to
approval for overnight stays outside
the hospital

• On January 17, 1993, the patient
suffered a fatal stroke



Heartmate 1 Heartmate 2 Heartware

LVAD Devices



On June 3, 2021, Medtronic stopped the sale and distribution of the HeartWare
Ventricular Assist Device (HVAD) system given the increased risk of mortality and
neurological adverse events in patients using the device, and a malfunction where the
device may fail to restart.

Heartware (HVAD)



Heartmate 3

• Centrifugal-flow mechanism

• Fully levitated, self-centering rotor that does not require hydrodynamic or 
mechanical bearings

• Large, consistent blood flow pathways to reduce shear stress

• Intrinsic pulsatility to reduce stasis and minimize thrombus



Heartmate 3



Chapter 2

Why do we care about 
machine hearts when 

we have Heart 
Transplant?



Patient Selection Algorithm

European Heart Journal (2021) 42, 35993726



Supply – Demand Problem



Indications for Mechanical Circulatory Support



Current situation

Yuzefpolskaya M, et al. Ann Thorac Surg. 2023 Feb;115(2):311-327. 



Chapter 3

Who is the 
ideal Man-
Machine?



Target Population for LVAD Therapy

• Severe LV systolic dysfunction and dilatation

• Refractory HF despite adequate guideline-based medical management 

• Optimal RV function

• Preserved end-organ function

• Exit strategy (Potentially suitable for HTx - UK)

• Motivated / Able to understand pros and cons

• Good social support / Excellent compliance

• No comorbidities with significant impact on survival, functional capacity and quality of life



Contraindications

ABSOLUTE

• Recent or evolving stroke

• Neurological deficits impairing the ability to manage 
device

• Severe biventricular failure

• Active systemic infections or major chronic risk for 
infection

• Severe pulmonary dysfunction (FEV1 <1 l)

• Impending renal or hepatic failure

• Multi organ failure

• Inability to tolerate anticoagulation - bleeding 
diathesis 

• Significant underlying psychiatric illness 

RELATIVE

• Chronic kidney disease with serum creatinine level > 
3mg/dl

• Severe malnutrition (BMI < 21kg/m2 in males and < 
19kg/m2 in women

• Morbid obesity (BMI >40 kg/m2 )

• Severe mitral stenosis or moderate aortic insufficiency

• Age > 70 years, unless minimal or no clinical risk
factors



Pre-Implant Risk Factors



Important Factors To Consider

• Is Pulmonary Hypertension a problem?

• Structural Heart Disease – what is important? 
• AR
• MS
• Intracardiac shunt

• The RV Dysfunction Mystery – RVFS / Michigan Score
• Female gender
• Small Size
• DCM
• Ventilatory support
• Poor renal Function
• Abnormal Liver Function
• Echocardiogram: reduced TAPSE, dilated RV, severe TR, impaired 

RV/RA strain
• RHC: CVP >14 / CVP/PCWP >0.6 / RVSWi <5 / PAPi <1.8



Chapter 4

This is cool 
but, DOES IT 
WORK?





MOMENTUM 3

5 Year Outcomes - 20222 Year Outcomes - 2019

Mehra MR, et al. JAMA. 2022 Sep 27;328(12):1233-1242.N Engl J Med 2019; 380:1618-1627



Outcomes Heartmate 3 – MOMENTUM 3

Mehra MR, et al. JAMA. 2022 Sep 27;328(12):1233-1242.



Outcomes Heartmate 3 – MOMENTUM 3

Mehra MR, et al. JAMA. 2022 Sep 27;328(12):1233-1242.



Mehra MR, et al. JACC Heart Fail. 2022 Dec;10(12):948-959.

Outcomes Heartmate 3 – Risk Prediction



Vidula H, et al. J Am Coll Cardiol HF. 2022;10(7):470–481

Outcomes Heartmate 3 – Hospital 
Admissions



When should we 

press the 

button?

Chapter 5 



INTERMACS PATIENT PROFILE/STATUS
& Timeframe Initiating Mechanical Circulatory Support

(Interagency Registry for Mechanical Assisted Circulatory Support)

Profile Description Time to MCS

1 „Crashing and burning“ – critical cardiogenic shock Within hours

2 „Progressive decline“ – inotropes dependence with continuing 

detoriation

Within few days

3 “Stable but inotrope dependent” –describes clinical stability on mild-

moderate

Within few 

weeks

4 “Recurrent advanced heart failure” “recurrent” rather than 

“refractory” decompensation

Within weeks to 

months

5 “Exertion intolerant” – describes patients who are comfortable at 

rest but are exercise intolerant

Variable

6 „Exertion limited“ – a patient who is able to do some mild activity 

but fatigue results a few minutes or any meaningful physical exertion

Variable

7 „Advanced“ describes patients who are clinically stable with 

reasonable level of comfortably activity, despite history of previous 

decompensation that is not recent

Not a candidate 

for MCS



ROADMA
P Study



Survival in Ambulatory HF Patients – IM4-7



Benefit vs Risk



Conclusions

1. Higher survival with improved functional status, 
improved QoL, and reduced depression in the LVAD 
group

2. No increased mortality with delaying LVAD implant 
while being monitored closely

3. More hospitalizations in the LVAD than the OMM group 
throughout the study

4. Greater rate of major AEs in LVAD than OMM subjects 
in year 1 but with a reduction in LVAD AEs in year 2

5. SHOULD WE PUT LVADs IN ALL OUR AHF PATIENTS?



INTERMACS 4 vs 5-7



Risk Assessment 



Conclusions

• The Patients who are IM4 have potential for significant 
symptomatic benefit with LVAD compared with continuing 
on OMM therapy, whereas those less symptomatic (IM5-7) 
derive less significant improvement and have more 
rehospitalizations. 

• LVAD therapy may be reasonable in select IM4 
patients

• LVAD therapy should be deferred for most IM5-7 
patients



Who should we treat with LVAD?

Despite maximal tolerated neurohormonal and device
therapy: 

• INTERMACS 3-4

•Cardio-renal syndrome

• Recurrent hospitalizations for congestion

• Peristent volume overload

• Required IV inotropes

• Inability to take activities of daily life (showering, dressing, etc)

• Cardiac catabolic state



Chapter 6 

Don’t cry victory, yet



Outpatient management

Medical management

• Anticoagulation

• Heart failure treatment

• Hypertension

Device management

• Driveline care and exit wound management

• Settings of the LVAD

Tests during follow-up

• Echo 

• Right heart catheterization

• CPET



Medical Management: Anticoagulation

Saeed D, et al. J Heart Lung Transplant. 2023 Jul;42(7):e1-e222. 

Device Aspirin dose INR TARGET

Heartmate 2 Aspirin 150 mg
*(Reduced dose if platelets 
suppressed on 75 mg od)

INR 2-3

Heartware Aspirin 150 mg
*(Reduced dose if platelets 
suppressed on 75 mg od)

INR 2-3

TAH Aspirin 150 mg
*(Reduced dose if platelets 
suppressed on 75 mg od)

INR 2.5-3.5

Heartmate 3 Aspirin 75 mg od INR 2-3

• If the patient exhibits a bleeding risk profile, a lower
INR target could be considered: 1.8-2.5.

• Subcutaneous enoxaparin (Clexane) is only indicated if
INR≤1.5



Khazanie P, et al. J Card Fail. 2016;22(9):672-9. 

• Objetives
• Reverse LV remodelling
• Support RV function
• Enhace biventricular recovery

Medical Management: HF Medications



Medical Management: HF Medications

McCullough M, et al. JAMA Cardiol. 2020 Feb 1;5(2):175-182. 



Saeed D, et al. J Heart Lung Transplant. 2023 Jul;42(7):e1-e222. 

Medical Management: HF Medications



• Pharmacological therapy combined with optimal LVAD 
unloading could lead to myocardial reverse 
remodeling/recovery

• Target cohort:

• DCM

• Young

• Short duration of symptoms

• ?Specific Genotypes (i.e. TTN)

• Benefits:

• Keep own heart!

• Avoid IS

• Delay / Avoid Transplant

Medical Management: HF Medications - ?Recovery

Circulation 2020 Nov 24;142(21):2016-2028



• Target
• MAP 75– 90 mmHg

Saeed D, et al. J Heart Lung Transplant. 2023 Jul;42(7):e1-e222. 

Medical Management: Hypertension



• Pump power
• Normal range: 3-6W

• RPM
• Normal range between 4700-6500

• Flows
• Estimation based on:

• Power

• RPM

• Hematocrit

• Update hematocrit if change>5%

• Pulsatility index (PI)
• Normal range: 1-10 (3-7)

Medical Management: Device Management



Belkin MN, et al. J Card Fail. 2022 May;28(5):845-862.

Medical Management: Device Management



Review if speed is optimal

• Maximise cardiac output

• Avoid:

• RV failure

• Suction events

• Aortic regurgitation from fusion of leaflets

Objectives

• Ventricular reverse remodelling

• RV failure

• Development of aortic regurgitation

?Reason for change

How?
1) Echo
2) RHC 

Cowger J, et al. Curr Opin Cardiol 2011;26:149-54.

Medical Management: Device Management



Echo 

Medical Management: Follow-up Tests

• Degree of LV decompression
• LVEDD
• Degree of MR

• Assess LV function→ To screen for 
myocardial recovery

• RV function→ RV dilatation, severity 
of TR

• Aortic valve 
• Opening→ Partial, intermitent, complete 

closure
• Degree of AR

• Septum shift

• Pulmonary pressures

• Cannuli

• Inflow and outflow 
• Consistently phasic, slightly pulsatile, 

low-velocity inflow and outflow patterns
• Peak velocities <2.0 m/s and typically 

<1.5 m/s

• Other: Thrombus, pericardial effusion



Echo 

Saeed D, et al. J Heart Lung Transplant. 2023 Jul;42(7):e1-e222. 

Medical Management: Follow-up Tests



Right heart catheterization 

• When to do it?
• Persistent or recurrent HF symptoms after implant

• Regularly in patients listed for heart transplant

• To corroborate myocardial recovery

• At the discretion of the clinician to optimize LVAD speed and medical
therapy to balance adequate left ventricular unloading, pulmonary artery
hemodynamics, cardiac output, and right ventricular function in all LVAD
patients in order to reduce heart failure hospitalization and
hemocompatibility related adverse events.

Saeed D, et al. J Heart Lung Transplant. 2023 Jul;42(7):e1-e222. 

Medical Management: Follow-up Tests



CPET 

Saeed D, et al. J Heart Lung Transplant. 2023 Jul;42(7):e1-e222. 

• After LVAD implant→ For exercise prescription

• Regularly as a functional capacity objective assessment
• Every 6 months for the first two years and then yearly thereafter.

Medical Management: Follow-up Tests



Saeed D, et al. J Heart Lung Transplant. 2023 Jul;42(7):e1-e222. 

• Reactivation of ICD following implant

• Conservative ICD programming: maximise anti-tachycardia pacing and 
minimize shocks

• Routine generator change only if ICD in place for secondary prevention

• In patients with LVAD and no prior history of ventricular arrhythmias →
reasonable to defer ICD placement if for primary prevention.

• If ICD needed post-LVAD → Avoid S-ICD

• CRT
• No clear benefit of biventricular pacing

• Reasonable to turn the LV lead off to preserve battery

Medical Management: Follow-up Tests



Infection

Stroke

GI bleeding

Outflow graft 
obstruction

Aortic 
regurgitation

Arrhythmias

RV failure

Medical Management: Complications



Results of “HM3 Era” in Harefield

• From 2020

• Heratmate 3 only

• Strict selection criteria – largely BTC

• Robust preoperative optimization

• Stop Aspirin use

• HF medication optimization

• Improved ID monitoring/management

• Improved selection of BTT



To be Continued…
Thanks!
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