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Bardy, NEJM 2005 



 Procedural risks (Infection, Bleeding, etc.)

Additionally:

 Increased HF admissions (Goldenberg I, Circulation. 2006)

 Anxiety/Depression/PTSD (Sears SF, Heart. 2002)

 Inappropriate shocks (Sears SF, Am. J of Card.  2006)

 Device malfunction (Washizuka T, Int. Heart J. 2005)

 Potential suffering at the end-of-life (Goldstein NE, Annals 

Int. Med. 2004) 

 Quality of Life (Noyes K, Medical Care. 2007)



Type of Death

Lunney,  JAMA.  2003



International Patient Decision Aid Standards (IPDAS)
1. Provide  information about options

2. Present probabilities (unbiased and understandable)

3. Provide methods for clarifying values

4. Structured guidance for deliberation and communication

http://ipdas.ohri.ca/



 Cochrane Review of 115 trials of Decision aids
 Improved knowledge

 Improved patient/doctor communication

 Improved patient involvement

 Improved Satisfaction

 Improved value/treatment concordance

 Lowered decision conflict

 Lowered decision regret

 Lowered the proportion undecided

Stacey D, Cochrane Review, 2017



Evidence review
 Needs Assessment
 Observations 
 clinical encounters

Designers
Study team

Patient advisory groups
Clinicians

Stakeholders

Initial prototype

Field 
testing

Modified 
prototype

Final Decision Aid

Matlock, Spatz Circulation CVQO, 2014
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 DAs were feasible within three practice settings

 Utilizing clinic staff facilitated patient 
identification

 Patients:
 Felt the DAs were helpful and balanced 
 Would recommend them to other patients
 Non significant trends in improvements in decision 

quality (pilot trial)
 Patients preferred the paper and video (not website)

 Clinicians wanted decision aids related to re-
implantation and biventricular pacing



 Who will deliver the Decision aid?
 Provider? 

 Staff member 
 empowered to provide DA on behalf of provider

 How will the DA be delivered?
 Electronically

 With EHR? Patient portal? Email?

 In person or mailed
 Print, DVD?



 Medical decisions require different depths of deliberation
 Daily, reversible vs. single, irreversible decisions

 When will the DA be delivered?
 Timing important for shared decision making

 Before visit may set up SDM

 In visit can directly support SDM interactions

Primary 
Care 

Physician
Cardiologist

Electro-
physiologist

Decision 
Window



- Clinicians lacked confidence in the content of the DAs
- Many concerns about DAs disrupting established 

workflows
- Lack of incentives a major barrier





Site

Control 

Period

5 months

Phase 1 

Intervention 

Roll-Out

5 months

Phase 2 

Intervention 

Roll-Out

5 months

Phase 3 

Intervention 

Roll-Out

5 months

Phase 4 

Intervention 

Roll-Out

5 months

Phase 5 

Intervention 

Roll-Out

5 months

Phase 6 

Intervention 

Roll-Out

5 months

Intervention

Continued

5 months

St. Luke’s/MAHI

Denver VA

Providence

Baptist

UC Health/ 

Denver Health

Beth Israel

Pg. 6 of MOP



 Why not something else?
 Classic patient-level randomization difficult due to diffusion; 

intervention is largely program-based

 Cluster randomization (3 sites DA, 3 sites none) 

 Advantages:
 Still random

 Phased implementation over time allows study

 Disadvantages:
 Other changes in ICD care over the intervention period

 Medicare mandate – a major secular trend!
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Primary:

1. Knowledge (IPDAS standard)

2. Value-treatment concordance
(decision quality)

Secondary: 

Decision conflict

Decision regret

Control preferences
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Adoption/Implementation

 Interviews with:
 Clinical and Operational Staff 

involved with the Defibrillation 
patient education and decision 
making process
 Cardiologists

 Nurses

 Administrators



• What we will measure:
• Clinics that maintain, adapt, and discontinue 

use of PtDAs

• How we will measure:
• Key informant interviews about why
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Maintenance at the clinic level

Measuring maintenance is easy 



Obtaining maintenance is difficult





“For these patients identified in B4, a formal shared decision making 

encounter must occur between the patient and a physician (as defined in 

Section 1861(r)(1)) or qualified non-physician practitioner (meaning a 

physician assistant, nurse practitioner, or clinical nurse specialist as 

defined in §1861(aa)(5)) using an evidence-based decision tool on ICDs 

prior to initial ICD implantation. The shared decision making encounter 

may occur at a separate visit.”
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www.patientdecisionaid.org



 Requirements for Shared Decision Making
 Lung Cancer Screening

 Left Atrial Appendage Closure Devices

 Implantable Defibrillators
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Colorado Program for

Patient Centered Decisions

Shared Decision Making 

For LVAD in End-Stage Heart Failure

Larry A. Allen, MD, MHS 
ACCORDS Conference

February 2019



The Artificial Heart is Becoming Mainstream

FDA Approved
BTT 2016
DT 2018  

J Heart Lung Transplant, June 2018



DT LVADs Involve Complex Tradeoffs

High RewardHigh Risk
and Burdens

and Cost



DT LVADs Involve Complex Tradeoffs

Benefits Risks/Burdens



DT LVADs Involve Complex Tradeoffs

Benefits Risks/Burdens

Driveline care, 
power source management



Aggressive
v. 

Nonaggressive

Quality
v.

Quantity

$1000 bet 

4/5 chance you win 
$1000 

1/5 change you lose 
$1000



DT LVADs Involve Complex Tradeoffs

Benefits Risks/Burdens

Driveline care, 
power source management

Preference-Sensitive Decision



Informing Patients about LVAD has been 

Deferred to Marketing

Iacovetto, Matlock, Thompson, McIlvennan, Bradley, Larue, Allen. CircCQO. 2014;905.

In 2014, identified 77 LVAD 

educational materials…
• 97% discussed benefits

• 53% mentioned any risks

• 36% mentioned lifestyle

considerations

• 1% mentioned palliative care

or hospice as an option

• 0% met majority International 

Patient Decision Aid Standards





Whether patient decision aids help 

real people should be U



DECIDE-LVAD Trial

Test the effectiveness of a shared decision support 

intervention for patients considering DT LVAD 

consisting of:

1. Site-based training

2. Implementation of patient decision aids 



Design: 6-Site, Stepped Wedge Trial

• Enrollment: June 2015 – Jan 2017. Phased rollout of intervention. 



Patients, Caregivers and Data Collection 

Enrollment, 

Baseline 1 

Survey

Initiation of 

formal 

DT LVAD 

evaluation

1-Month 

Follow-Up 

Survey

6-Month 

Follow-Up 

Survey

Time 0 1 month 6 months

Formal 

DT LVAD 

education

Baseline 

2 Survey

INTERVENTION:

Incorporate Patient 

Decision Aids



Patients, Caregivers and Data Collection 

Enrollment, 

Baseline 1 

Survey

1-Month 

Follow-Up 

Survey

6-Month 

Follow-Up 

Survey

Time 0 1 month 6 months

Baseline 

2 Survey

Majority of patients 

undergo open-heart surgery 

with a 1-5% risk of death



Intrusive Research? 

Enrollment, 

Baseline 1 

Survey

1-Month 

Follow-Up 

Survey

6-Month 

Follow-Up 

Survey

Time 0 1 month 6 months

Baseline 

2 Survey

Majority of patients 

undergo open-heart surgery 

with a 1-5% risk of death

“The last thing I’d like to the day 

before a life-threatening surgery 

is to FILL OUT 90-MINUTES OF 

QUESTIONAIRRES



Patient Participants
248 patients enrolled (from n=385 eligible; power/planned n=168)  

• Enrolled patients more likely to be white non-Hispanic than non-enrolled (75% vs. 64%)

Control (n=135) Intervention (n=113)

Age, mean years (SD) 63.5 (9.7) 63.2 (10.2)

Male 82.2% 86.7%

White, non-Hispanic 79.1% 82.7%

Some college or more 56.4% 69.2%

On Disability 27.6% 32.0%

Married 72.5% 65.4%

Diagnosed < 2 years 11.9% 12.4%

Enrolled in ICU 21.5% 26.5%

INTERMACS 4-7 (p<0.01) 18.3% 44.6%

And, I’m lying on my back 

in the ICU near death. 



Intervention Delivery

• Training

• All sites participated: 31-72 staff per site

• Patient decision aid exposure

• 88% received pamphlet decision aid

• 92% received video decision aid

• “Educational materials” felt to be biased in favor of LVAD

• 54% of control patients

• 43% of intervention patients (p=0.13)
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Knowledge

• Control: 59.5%→64.9%

• Intervention: 59.1%→70.0%

• Adjusted difference of 

difference: 5.5%
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Values-Choice Concordance
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Values-Choice 

Concordance

• Control: 0.17 correlation coefficient

• Intervention: 0.48 correlation coefficient

• Adjusted difference of 

difference: 0.28
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80% 54%

Secondary Outcomes: 6-month implant

26% decrease in 
patient going on 

to LVAD 



80% 54%

Maybe? 

26% of people 
scared out of 

potentially life-
saving therapy?

Time trends not 
adequately 

captured by step 
wedge? 

Decrease 
profitable care?



Caregivers
182 caregivers enrolled (from n=217 eligible; power/planned n=168) 

• No significant differences between enrolled/non-enrolled and control/intervention

Control (n=111) Intervention (n=71)

Age, mean years (SD) 60.2 (11.2) 11.5)

Female 82.9% 92.5%

White, non-Hispanic 81.8% 86.4%

Some college or more 66.4% 63.6%

Employed 41.7% 43.9%

Married 86.4% 82.1%

Relationship to patient, spouse 73.9% 79.1%

Caregiver lives with patient 82.9% 83.8%



Knowledge

Non-significant

• Control: 64.2%→73.3%

• Intervention: 62.6%→76.4%

• Adjusted difference of 

difference: 4.8%
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Values-Choice 

Concordance

Significant

• Control: 0.12 correlation coefficient

• Intervention: 0.49 correlation coefficient

• Adjusted difference of 

difference: 0.36
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• Decision Conflict scores decreased significantly less after viewing 

decision aids compared to control period materials
• Baseline 1: control 19.0, intervention 21.4

• Baseline 2: control 2.6, intervention 9.3 (p=0.009)

• Higher score=higher decision conflict

Do You Have the Stomach for Results? 

Are we just 
raising people’s 

anxiety? 



Bereaved Caregivers…  

20% of subjects dead by 
6-month data collection



Bereaved Caregivers…  



Considerations
Strengths

• Real-world look through a hybrid effectiveness-implementation design

• Rare upstream capture of patients considering for DT LVAD (not just LVAD 

recipients)

Concerns

• Stepped-wedge is a quasi-experimental design

• Missing data due to death and withdrawal of patients not implanted



Next Steps

• Updated decision aids

• PCORI Dissemination and Implementation
• Disseminate decision aids to all 173 LVAD programs across the U.S.

• Targeted implementation strategies based on level of adopters at program



Thank You!   Larry.Allen@ucdenver.edu

Decision aids available for free at: 

http://patientdecisionaid.org/LVAD/

Colorado Program for

Patient Centered Decisions

• Collaborators: 
• Dan Matlock

• Colleen McIlvennan

• Jocelyn Thompson

• And many more! (It takes a village) 

• Patients and Caregivers

• Clinicians and clinical programs 


