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How to Use Intermacs Data for 
Performance Improvement and 

Quality Initiatives
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I, Dr. Cowger, have the following Disclosures

Abbott, Inc: Steering Committee for Tendyne, Advisory Board member and Steering 
Committee Member for HM3 clinical trials, speaker

Medtronics, Inc: National PI and Steering Committee for HVAD DT PAS study

Procyrion, Inc: Advisor and Steering committee member for Aortix (stock options)

Endotronix, Inc: Steering committee member (unpaid) for Proactive HF trial

Nuwellis, Inc: Steering committee member (unpaid)

Bioventrix, Inc: Steering committee member for ALIVE trial (paid); speaker (paid)

BiVACOR, Inc: DSMB member

CoreWave, Inc: Advisory Board

Berlin Heart Excor: DSMB member

STS: unpaid member of Intermacs leadership panel

ACC and ISHLT: editorial board members (paid)

Learning Objectives

1) Integrate Intermacs data into programmatic quality assessment to 
reveal opportunities for programmatic performance improvement

2) Use Intermacs data to assess where improvements are needed for 
your center’s short-term outcomes

3) Use Intermacs data to assess where improvements are needed for 
your center’s long-term outcomes
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Quality Assessment for Durable MCS
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Melana Yuzefpolskay, et al. Ann Thorac Surg 2023;115:311-28
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Looking Beyond the Average

• Randomized trial HM3 vs. HMII 
LVAD

• DT and BTT
• NYHA III-IV, EF ≤25%
• Inotrope dependent

or
Cardiac index <2.2 L/min/m2

• Survival at 2 years noninferior

7

Overall Survival in the
MOMENTUM 3 Pivotal Trial

Mehra, NEJM 2019;380:1618-27
Kanwar, Cowger J Cardiac Fail 2022;28:1158-1168.

Variability of Mortality Across Centers
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Chronic Support Period
(91 Days – 2 Years)

Early Support Period
(0 - 90 Days)
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48 CentersLower
Mortality

Higher
Mortality

48 CentersLower
Mortality

Higher
Mortality

Min = 0%
≤25th : ≤3.5%

Max = 41%
≥75th: ≥18.7%

Max = 24%
≥75th : ≥10.4%

Min = 0%
≤25th : ≤10.1%

Error bars denote 95% confidence intervals

Median = 6.6% Median = 13.2%

Kanwar, Cowger J Cardiac Fail 2022;28:1158-1168.
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Variability of Adverse Events Across Centers 
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Chronic Support Period
(91 Days – 2 Years)

Early Support Period
(0-90 Days)

Kanwar, Cowger J Cardiac Fail 2022;28:1158-1168.

Relationship between Adverse 
Event and Mortality Ranking
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Overall Support Period (0-2 Years)
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Kanwar, Cowger J Cardiac Fail 2022;28:1158-1168.
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“Science tells us what we can do; Guidelines 
what we should do; & Registries what we are 
actually doing”.

--- Lucas Kappenberger (at Heart Rhythm Society Policy Conference, 
Washington, DC, 2005) 

Quality Assessment within Intermacs
• Intermacs provides national average benchmarks for "real world" post 

LVAD
• Survival

• Causes of death
• Key adverse events

• Intermacs provides site-specific outcomes to compare with above
• Intermacs provides a mechanism to assess impact of 

your programmatic change/intervention on outcomes
• Intermacs helps identify areas for programmatic quality improvement
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Quality Assessment within Intermacs
• Intermacs provides the national average benchmark for 

• Survival
• Causes of death
• Key adverse events

• Intermacs provides site-specific outcomes to compare with above
• Intermacs provides a mechanism to assess impact of programmatic 

change/intervention on outcomes
• Intermacs helps identify areas for programmatic quality improvement

Using the Intermacs Reports for QAPI

Henry FordU.S.
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Contemporary Data

U.S.
Henry Ford

Assessing 
Your 
Center’s 
Outcomes

How is your center’s survival overall?

How is survival in the recent years?
• Is your survival inferior to national average?
• Is your survival too good?

How is short term survival vs. National?

How is long term survival vs National?

15
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Example: Henry Ford Health VADs 2017

U.S. Henry Ford

N=35-40 VADs per year

Programmatic Introspection...
Problem: LVAD volumes (35-
40 VADs per year) are lower 
than needed for population 

served

Intervention

Review and Amend 
Patient Selection 

Criteria

Accept more risk:
- Remove some social 

constraints
- Embrace higher risk right 

hearts
- Reduce eGFR/Cr restriction

Impact on LVAD 
volumes (n=50-60)

Impact on LVAD 
Survival
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Quality Assessment within Intermacs

• Intermacs provides the national average benchmark for 
• Survival
• Causes of death
• Key adverse events

• Intermacs provides site-specific outcomes to compare with above
• Intermacs provides a mechanism to assess impact of programmatic 

change/intervention on outcomes
• Intermacs helps identify areas for programmatic quality improvement

How is your Center’s Long-Term Survival?

Henry FordU.S.

Long term survival is 
acutely insensitive to 
programmatic change
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Keep close eye on your Center’s Short-Term 
Survival

Henry Ford

U.S.

After Intervention: How is Survival over chunks of 
Time?

21

22



9/15/2023

12

Quality Assessment within Intermacs

• Intermacs provides the national average benchmark for 
• Survival
• Causes of death
• Key adverse events

• Intermacs provides site-specific outcomes to compare with above
• Intermacs provides a mechanism to assess impact of programmatic 

change/intervention on outcomes
• Intermacs helps identify areas for programmatic quality 

improvement

Variability in Survival Hazard: Time 
Dependence from Implant
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Variability in Survival Hazard: 
Short Term Hazard

Average survival 
of 90% at 6 

months for all 
Intermacs CF 
LVAD patients

Short term Period

90% 
Survival 6 
Months

BUN, 
Cr

COPD

Decongestion

Stabilize 
Comorbid

Perfusion

Stop 
Offending 

Meds

Preop 
Management

ICU

Anticoag RV

BPEarly Postop

Age

Frailty

Operative 
Factors

Surgeon

Device 
Type

Anesthesia

Perfusion Concomitant 
Procedures

Complications CABG

Rehab

Vent

Liver

Insert pt
head

Social 
determinants 

of health
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Assessing Short Term Quality after LVAD
Odds Ratios of 180-day Death on LVAD (N=20,044)

Composite Outcome 
Component

Crude (unadjusted)
(N=20044)

Full model (multivariable)
(N=20044)

OR (95%CI) P-value OR (95%CI) P-value

Stroke 5.57 (5.01, 6.20) <0.001 5.19 (4.63, 5.82) <0.001

Respiratory Failure 6.66 (5.94, 7.46) <0.001 3.66 (3.22, 4.17) <0.001

Dialysis 5.81 (5.19, 6.49) <0.001 3.52 (3.10, 4.01) <0.001

Right Heart Failure 2.45 (2.21, 2.71) <0.001 1.54 (1.37, 1.72) <0.001

Reoperation 2.23 (2.02, 2.46) <0.001 1.56(1.39, 1.76) <0.001

Device Exchange 1.57 (1.30, 1.90) <0.001 NA -

27Cowger et al. Presented at ISHLT 2022; under review. 

Scoring and Grouping
• Death = 20 points

• Non-recovery cessation of support = 20 points

• Urgent transplant =20 points

• Stroke = 5.2 points

• Respiratory Failure = 3.7 points

• Dialysis = 3.5 points

• Right Heart Failure = 1.5 points

• Reoperation = 1.6 points

• Score Grouping:
• 0
• 1-10
• 10 - 20
• 20 - 30
• 30 - 40

28Cowger et al. Presented at ISHLT 2022; under review. 
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INSITE score by Center 
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Cowger et al. Presented at ISHLT 2022; under review. 

Long term Period

46% 
survival 

at 5Y

Compliance

Driveline 
Care

BP

INR

Device 
Speed

RV 
management

Outpatient 
Management

Afford 
meds

Insurance
Family 

Support

Health 
literacy

Social 
Determinants 

of Health

Age

Insert pt
head

Frailty

Comorbidities

PAD
DM2

Cancer

COPDBUN, 
Cr

CABG
Complications
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Later Period after LVAD Implant

Influence of Device on CFLVAD Outcome 

Pagani et al, Annals of Thoracic Surgery, in press https://doi.org/10.1016/j.athoracsur.2021.05.017

Adj HR 3.20 for mortality CF-HL vs CF-
FML, p<0.0001
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Factors Impacting Long Term Survival Analysis

Hariri, Cowger, J Heart Lung Transplant 2022;41:161-170

Hariri, Cowger, J Heart Lung Transplant 2022;41:161-170

Contribution of Aes (unadjusted) to death within 1 Y
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Age and Long-Term Survival

Hariri, Cowger, J Heart Lung Transplant 2022;41:161-170

Hariri, Cowger, J Heart Lung Transplant 2022;41:161-170
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Hariri, Cowger, J Heart Lung Transplant 2022;41:161-170

Patient 
selection

Complications

Opportunities for Quality Improvement 
• Key Opportunities for Improvement

• Patient selection
• Patient and Device Management
• Device engineering- impact of AEs

National Level Center Level 
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Use the Data Given…

Quality Assessment/Performance Improvement
QAPI

• How do your AE rates compare:
• With other Intermacs Centers?
• From year to year within your center?

• Is there an AE rate that stands out for QAPI? (example infection)
• Time frame of AE: Infection rate at 6 months or 2 year?
• What are the area of potential PI? Physical (Clinic, OR, ICU), personnel (RN, 

MD, ID consultations), protocol (dressing type, dressing frequency, education, 
Abx management, Extubation, central line days, bowel protocol)

• What do the published data tell you is best practice for prevention and 
treatment?

• What is your action plan and when will you reassess?
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The Future of STS Quality Reports

Variability in National Outcomes:
Opportunities for R&D at Clinician Scientist and 

Industry Levels 
• Why do some centers have better 

than normal survival or AE rates?
• Learn from peers

• The dispersion in outcomes around 
average may

• Inform the MCS field about areas in need 
of further clinical trial data

• Support need for clearer guidelines or 
best practices that standardize excellence 
in patient care National 

Level 
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Center Level Outcome Variability Will Reveal 
Opportunities for Individual LVAD Center QAPI

Center 
Level 

0

0.05

0.1

0.15

0.2

0.25

0.3

Stroke GIB DL Infection Pump
Malfunction

Mortality 90 dy

Your Center Intermacs National Similar Site

Short and Long-Term Metrics for Intermacs 
MCS patients

• Provide clear benchmarks for survival and key AEs for a program 
patient/center phenotype 

• Center volume
• DT only

• Determine correlation between high performing centers and other 
AEs

• Provide confidential center report card
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Summary………

• Patient morbidity and mortality after durable LVAD implant are highly 
variable

• averages provide only a limited snapshot of Intermacs sample outcomes.
• Outcomes are greatly influenced by time from implant
• What predicts short term mortality may not impact 2-5 Y mortality in operative 

survivors. 
• Quality Assessment/Performance improvement must look at short- and long-term event rates

• Information gleaned from dissecting the variability in outcome after LVAD 
can be:

• A foundation for establishing adjusted national performance benchmarks
• A mechanism for program-specific MCS quality assessment and improvement 

(QAPI)

Questions?

Jennifer Cowger, MD, MS
Jennifercowger@gmail.com

@preventfailure
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