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PROGRAM DESCRIPTION, EDUCATIONAL GOAL AND RATIONALE: 
Evidence based guidelines are constantly changing and being updated for several core 
areas of Internal Medicine throughout the year.  It is important for physicians to practice 
the most up-to-date standard of care in all specialties to promote patient health and well-
being.  Our series of lectures at the medicine regularly scheduled series promotes 
continuing education for the practicing internist and highlights important updates in 
medical practice in these core areas.   Physicians in general practice often and do not 
have the time to keep themselves up-to-date with medical advances as they are busy 
seeing patients in the clinical setting.  The Medicine Regularly Scheduled Series gives 
these physicians the opportunity to learn these advances in an academic setting.
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TARGET AUDIENCE:
Physician Partners and Premium Network 
community-based providers
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LEARNING OBJECTIVES:
Upon successful completion of this activity, participants should:
Identify stages of heart failure
Summarize the signs that a heart specialist is needed for the patient
Recognize the gap between heart transplants performed and patients with advanced HF
Identify the profiles for transplant patient selection
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FACULTY PRESENTER/AUTHOR:
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ACCREDITATION:
Northwell Health is accredited by 
the Accreditation Council for 
Continuing Medical Education to 
provide Continuing Medical 
Education for physicians.

METHOD OF PHYSICIAN PARTICIPATION:
To receive credit the participants must:
Read/view the entire educational activity.
Input name and credentials to gain CME credit.
Answer at least 80% of the Post-Test questions correctly.
Complete and return Post-Test.
Complete and return Program Evaluation.
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CREDIT DESIGNATION:
Northwell Health designates this Continuing 
Medical Education activity for a maximum of 1 
AMA PRA Category I credits TM. Physicians 
should only claim credit commensurate with 
the extent of their participation in the activity
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COURSE HOST:
Department of Medicine
Northwell Health

ESTIMATED TIME TO COMPLETE ACTIVITY:
90 minutes

ACKNOWLEDGEMENT OF COMMERCIAL SUPPORT:
An announcement of program support will be made to all attendees at the beginning of 
each educational activity.
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DISCLOSURE POLICY:
Northwell Health adheres to the ACCME’s Standards for Commercial Support. Any 
individuals in a position to control the content of a CME activity, including faculty, 
planners, reviewers or others are required to disclose all relevant financial relationships 
with commercial interests.  All relevant conflicts of interest will be resolved prior to the 
commencement of the activity.

FACULTY DISCLOSURES:
Drs. Thomas McGinn, George Boutis, John Raimo and Sean LaVine have nothing to 
disclose. Dr. Lima received transportation and lodging from Abbot for a sponsored 
training course. 

RELEASE DATE:  TBD
REVIEW DATE:  TBD
PROGRAM EXPIRATION: 7/30/19
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Objectives
Upon successful completion of this activity, participants 
should:
1. Identify stages of heart failure
2. Summarize the signs that a heart specialist is needed 

for the patient
3. Recognize the gap between heart transplants 

performed and patients with advanced HF
4. Identify the profiles for transplant patient selection
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Agenda

1. The Heart Failure Epidemic
2. The Heart Transplant Program
3. Patient Selection & Outcomes
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Progression to “Advanced Heart Failure”

*



Current Estimate of Advanced HF 

300 Million Population

HF=2.6 % Population or

7 Million Total

45-50 % 
Preserved

Systolic Function 
3.0-3.5 M

50-55 % Systolic HF         
3.0-3.5 Million

35% Class I

35% Class II

25% Class III
(5-10% IIIB)

2-5 % Class 
IV

Class IV 75-150,000

Class IIIB+IV < 75 yrs 

200-300,000 Pts

Class III B 100-150,000

Candidates 
for HTx / 

MCS



2.6% of the adult population is at risk

52,913
48,757

36,268

30,553
28,240

19,867

9,690

Brooklyn Queens Manhattan Suffolk Nassau Westchester Staten Island

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3033496/



5 Year Survival Following Hospitalization/Diagnosis

Heart failure has a 5 year survival rate that rivals deadly cancers

Cancer Colon Alliance 2016v2 501C3
Arch Intern Med. 2007;167(5):490-496. doi:10.1001/archinte.167.5.490
NCI Division of Cancer Control and Population Sciences, 2012
http://www.cancer.org/cancer/breastcancer/detailedguide/breast-cancer-survival-by-stage

7.2%
17.4% 22.5%

64.9%

88.4%

Pancreatic Cancer Lung Cancer Heart Failure* Colon Cancer Breast Cancer

http://www.cancer.org/cancer/breastcancer/detailedguide/breast-cancer-survival-by-stage
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Heart Transplant Program
at the Sandra Atlas Bass Heart Hospital

Syed Hussain, MD, Lead Procurement 
Surgeon departs and then returns from 
SkyHealth Helicopter with Scott 
Shukri, PA and Flight RN Jennifer 
Meyer bringing a new heart to the first 
heart transplant recipient at the Sandra 
Atlas Bass Heart Hospital.
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Heart Failure, LVAD & Transplant 
Program Highlights

• The Sandra Atlas Bass Heart Hospital is the only full 
service heart transplant program in Nassau, Suffolk, 
Queens, Brooklyn and Staten Island.

• Our physicians have performed a combined total of 
500+ heart transplants at their previous institutions.

• Northwell Health and its affiliate hospitals collectively 
treat more heart failure patients than any health 
system in New York state.

• The Heart Hospital has the largest mechanical 
circulatory support program on Long Island with 
mortality and readmission outcomes better than its 
peers.



March 2017
Applied to DOH For Heart 
Transplant

May 2017
Conditionally Approved for 
Heart Transplant by DOH

August 2017
Submitted Application for 
UNOS Membership & 
Approval
Submitted Application for 
NYCTC Approval

November 2017
Received Approval for 
UNOS & NYCTC 
Membership 

Requested final DOH 
approval and DOH Survey

February 1st, 2018
Launch of Heart 
Transplant Program
DOH Survey and Final 
DOH Approval
First Listed Patient

Heart Transplant Program
at the Sandra Atlas Bass Heart Hospital
(Integrated Programs of LIJ & NSUH)

February 18/19th, 2018
First Heart Transplant 

Performed On Long 
Island at NSUH

February 22/23nd, 2018
Second Transplant 

Performed

September/October 2017
Brian Lima, MD, Surgical 
Director of Heart Transplant 
Starts

Syed Hussain, MD, Lead 
Procurement Surgeon Starts

Phase II: Change Cardiac Care On Long Island in 11 MonthsPhase I: Build Heart Hospital

April 2015
Integrate Cardiac Services from Long 
Island Jewish Medical Center and bring 
them to North Shore University Hospital

2015-2016
National recruitment brings all-star 
talent to North Shore University 
Hospital

James Taylor, MD
Co-Director, Heart Hospital

Harold Fernandez, MD
System Director, Surgical Heart Failure

Gerin Stevens, MD, PhD
System Director, Cardiomyopathy 
Services, Medical Director Heart 
Transplant Program

David Majure, MD, MPH
Medical Director, Mechanical 
Circulatory Support (LVAD)

Simon Maybaum, MD
VP, Cardiovascular Research
Heart Failure & Transplant Cardiologist

January 2017
Launch of the 
Sandra Atlas Bass 
Heart Hospital

Right People Right Place - One Vision
the transformation of cardiac care

April 2016
First LVAD performed

March 12th, 2018
Third Transplant 

Performed

October 2014
Launch of SkyHealth

2011
Formation of System Wide 
Integrated Service Line

2006
Combined Department 
of Cardiovascular and 
Thoracic Surgery

1997
North Shore University Hospital & Long Island Jewish Medical Center
merge to form North Shore-LIJ Health System

March 18th, 2018
Fourth Transplant 

Performed

*5th Heart Transplant on April 1st, 2018
*6th Heart Transplant on May 9th, 2018
*7th Heart Transplant on June 29th, 2018
*8th Heart Transplant on July 10th, 2018



Adult and Pediatric Heart Transplants
Number of Transplants by Year and Location
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2500 Heart Transplants in US / year
~300,000 people with ADVANCED HF









Improving Survival for CF LVAD Patients



Also Improved:
• QOL
• Functional 

capacity

Growing Experience, Improving Survival 
with Implantable VAD Therapy



Patient Selection is Key

INTERMACS, Interagency Registry for Mechanical Circulatory Support



Survival Inversely Related to INTERMACS Score









A Growing Arsenal of Chronic MCS Options

Implantable VAD:
•Ideal in optimized 

patient 
(>INTERMACS 2)

•BTT / DT
•Improving adverse 

event profile
- *Pump thrombosis

•?TAH vs BiVADs for 
biventricular failure
- TAH only as BTT
- 80% to HTx







Mehra MR, Naka Y, et al. Published Nov 16, 2016 at NEJM.org

Caution – HeartMate 3 LVAS is an investigational device.  Limited by Federal (United States) law to investigational use

SJM-HM3-1116-0003 | Item approved for global use.

2017



2018



Patient meets 
MOMENTUM 3 

eligibility 
criteria?

Short Term (ST) Cohort
N=294

6-month follow-up 

Randomization
1:1

Study Design

HeartMate IIHeartMate 3

Long Term (LT) Cohort
N=366

24-month follow-up 

Full Study Cohort
N=1028

24-month follow-up for  
powered secondary endpoint

HeartMate 3
N=152

HeartMate II
N=142

Treatment failures
(not treated with study device)

N=4

No LVAD implant: 1
Withdrawal of consent: 1

Transplant: 1
Implanted with non-study 

LVAD: 1

Treatment failures
(not treated with study device)

N=1 

Death: 1

Implanted with 
HeartMate 3

N=151

Implanted with 
HeartMate II

N=138

Intent-to-Treat (ITT) Population
N=294

As Treated Population 
N=289

Caution – HeartMate 3 LVAS is an investigational device.  Limited by Federal (United States) law to investigational use

SJM-HM3-1116-0003 | Item approved for global use.



PEP: Survival Free of Disabling Stroke or 
Reoperation to Replace/Remove Pump



SJM-HM3-1116-0003 | Item approved for global use.



If I only 
had an 
LVAD…



LV Non-Compaction
• Univentricular (Left) failure
• Sizeable LV chamber (LVEDD > 5cm)
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Adult Heart Transplants
% of Patients Bridged with Mechanical Circulatory Support* 

by Year and Device Type
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• Stabilize patients in 
hemodynamic 
extremis 

• Recovery of end-
organ dysfunction

• Decipher candidacy 
for HTx vs LVAD

• Recovery of Primary 
Graft Dysfunction 
(PGD) following HTx

IABP

ECMO

pLVAD

pRVAD



JACC: Cardiovascular Interventions 2016

“Severe” Shock:
• Hemodynamics

• CI <1.5
• PCWP >30
• LVEDP>30

• Vasoactive Medications
• 2 or more



JACC 2014



Extracorporeal Membrane Oxygenation (ECMO)



ECMO on the Rise

Yearly Volume:
• 1990: 1644 cases by 83 centers
• 2017: >9,000 cases by >350 centers



ECMO: North Shore University Hospital
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ECMO: Overall Outcomes





A Growing Arsenal of Options

VA ECMO

- Full Biventricular Support
- Ease of insertion 
- Various cannulation 
configurations (axillary, 
femoral, central)

- ?Unload LV
- Limb complications 
(ischemia, 
hyperperfusion)

- Bleeding



Implantation: Cannulation Options

Central Cannulation



Implantation: Femoral VA ECMO

Peripheral Cannulation
•Percutaneous
-Femoral Artery

•Need separate SFA 
reperfusion cannula

-Femoral Vein
•Groin Cutdown
-Especially if no 
reperfusion cannula 



VA ECMO in Cardiac Patients

From: Cheng et al. Complications of extracorporeal membrane oxygenation for 
treatment of cardiogenic shock and cardiac arrest: a meta-analysis of 1,866 adult 
patients. Ann Thorac Surg 2014;97:610-6.

LEI: lower-extremity 
infection
LEF: lower-extremity 
fasciotomy
LEA: lower-extremity 
amputation
AKI: acute kidney injury
Re-Thx: re-thoracotomy

Meta-analysis: Survival to Discharge = 534/1528 (35%)



2001-2011, 
VA ECMO pts:

(26%) axillary 
cannulation
- N=20 (25%) hyperperfusion 
syndrome upper extremity

- N=14 (17%) bleeding site 
complications

Journal of Thoracic & Cardiovascular Surgery, 2013



BUMC Proceedings 2017







VA ECMO Increased Afterload  LV Distention





Percutaneous VAD:

•Full Support 
- LVAD, RVAD

•Peripheral Insertion

•Difficulty of Insertion
- Logistics of 
transport, fluoro,etc

•Bleeding
•Hemolysis

Impella 5.0

Impella RP Protek Duo





Refractory Cardiogenic Shock

Persistent Cardiac Arrest

VA ECMO

Yes

Biventricular Failure?
Hypoxemic Lung Failure?

No

LV Failure

Impella

No

Impella RP
VA ECMO

Biventricular Failure?
Hypoxemic Lung Failure?

Progressive MOF
Hemodynamic Deterioration

VA ECMO

Yes

Insufficient 
LV Unloading

Insufficient 
LV Unloading

Impella



No such thing as a 

• Right heart for the 
Right patient at the 
Right time

of donor 
hearts may be           
self-imposed
• Overly stringent 

selection
• Risk factors ≠

contraindications





NSUH Heart Transplant Program: 
“We Go Where Our (Donor) Hearts Take Us” 



Appropriately selected hearts from donors >50y 
can be safely used for HTx w/o increased for PGD.



• Introduction of all-oral direct acting antiviral (DAA) 
therapies have revolutionized the care of HCV

• Fewer side effects / adverse events
sustained virologic response (SVR) rates at 12 wks 

• Harvoni® (ledipasvir/sofosbuvir) FDA approved 2014 (genotype 1)
• Epclusa® (velpatasivr/sofosbuvir) FDA approved 2015 (pangenotypic)

• Prevalence of HCV
• General population: 1800 per 100,000
• Deceased liver donors: 3100 per 100,000
• Current heart donors: 550 per 100,000

• Acceptance of HCV+ donors could expand the HCV+ 
patient contribution to the donor pool by 

Journal of Cardiac Failure 2017

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjXys3M4vXXAhVHPiYKHRIRDZsQjRwIBw&url=http://tophealthnews.net/natural-remedies-hepatitis-c/&psig=AOvVaw3RqJy03wzI9t2l5TsunLBq&ust=1512662886334490
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjXys3M4vXXAhVHPiYKHRIRDZsQjRwIBw&url=http://tophealthnews.net/natural-remedies-hepatitis-c/&psig=AOvVaw3RqJy03wzI9t2l5TsunLBq&ust=1512662886334490


Journal of Cardiac Failure 2017







Donor Heart Preservation: Is There a Better Way?



Theoretical advantages over 
cold ischemic storage:
• Allow extended “out of body” 

time
• Minimize myocardial injury
• Enable ex vivo donor heart 

assessment
• “Extended Criteria” Donor Hearts

• Enable donation after cardac 
death ( )heart utilization

Ex Vivo Heart Perfusion (Heart-in-a-Box)






2017



• Heart failure is a global epidemic
• HTx remains the gold standard of therapy

• Limited by shortage of donor hearts
• New donor heart allocation policy may increase 

donation rates overall and eliminate geographic 
disparities

• Emergence of ex vivo heart perfusion may also 
broaden utilization of donor hearts, further enabling 
DCD HTx

• With new generative HCV therapies, HCV+ hearts 
may also be widely used

Conclusions
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