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Background and Rationale

o Despite strong evidence and endorsement by clinical practice
guidelines, implementation of medical therapy for HFrEF remains
incomplete.

o Hospitalization, regardless of admission indication, may represent a
potentially attractive setting for therapeutic optimization.

o Prior HF implementation trials have generally excluded two
populations (1) patients admitted for non-HF reasons and (1) those
with de novo presentations of HFrEF.
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Implementation Science in Heart Failure

EHR-Based Clinical Decision Support
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Ghazi et. al. ] Am Coll Cardiol. 2022.
Mebazza et. al. Lancet. 2022.
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In-person care team support

All-cause death or HF readmission through Day 180 \
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IMPLEMENT-HF: Virtual Care Team Guided Strategy

Daily EHR Query

Note in EHR & Screening
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Paged (Study Physician)
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IMPLEMENT-HF Pilot Feasibility Study
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Design of the IMPLEMENT-HF Pivotal Study

Brigham Faulkner
Hospital
209 Encounters

Brigham and Women'’s
Hospital
261 Encounters

Salem Hospital
338 Encounters

Effectiveness Outcomes:

- Comgosite In-hospital GDMT
w2 e Optinpization Score

Screen Fail
187 Encounters

Screen Fail
227 Encounters

252 Encounters
(198 Hnique parients - \E’rop rtion of encounters with
"HF therapy intensification

CEC Adjudicated Safety Outcomes:

Vil Tesm Guded Cr - _A_élut kidney Injury
Hypefrkalemia

Care

Bradyicardia

Allocation

Usual Care
145 Encounters

In-Hospital Death

In-Hospital Death
1 Encounter

2 Encounters

106 Encounters

Hypotension

Lost to Follow-up
0 Encounters

Lost to Follow-up
0 Encounters

143 Encounters

143 Encounters 106 Encounters
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Inclusion & Exclusion Criteria

Inclusion Criteria

Exclusion Criteria

Age > 18 years
LVEF < 40% assessed in preceding 12 months

Admitted to a participating facility on a non-
intensive care unit medical or surgical service

Received care in an intensive care unit
Admission to a same-day procedural or surgical service

Inotropic or mechanical circulatory support use

Acute coronary syndrome, percutaneous cardiac procedure, stroke, or major
cardiovascular vascular surgery within 30 days

Systolic blood pressure < 90 mmHg in the preceding 24 hours

Severe valvular disease or =moderate RV dysfunction on most recent TTE

Pulmonary hypertension on disease specific therapies
Congenital heart disease

Amyloid heart disease

Hypertrophic or restrictive cardiomyopathy
Bacteremia or suspected bacteremia

History of or listed for any solid organ transplant

Admission for bone marrow transplant or chemotherapy administration

Receiving hospice care or comfort-measures only
Admission for COVID-19

Pregnant or nursing women

Physician discretion
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Select Baseline Characteristics
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Virtual Care Team Usual Care
Strategy n=107 n=145

Demographics
Age (years) 70+ 12 69 + 15
Women 35% 33%
Race

White 78% 71%

Black 13% 15%

Other 9% 14%
Hispanic ethnicity 17% 18%
Primary language

English 87% 85%

Spanish 14% 11%

Other 0% 4%
Primary admission diagnosis of heart failure 25% 24%
De-novo presentation of HF 22% 18%
Left ventricular ejection fraction (%) 33+9 32+9
Coronary artery disease 48% 49%
Cancer 17% 17%
Diabetes mellitus 47% 39%
Admission Vital Signs and Laboratory Measures
Systolic blood pressure (mmHg) 134 £ 29 132+ 25
Heart rate (bpm) 88 +21 89 + 23
Sodium (mEq/L) 138+4 137 +4
Potassium (mEq/L) 42+0.6 43+0.7
eGFR (mL/min/1.73m?) 61+31 62 +32
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Primary Endpoint

In-hospital GDMT
Optimization Score:

+2 for new initiations
+1 for dose 11
-1 for dose ||

-2 for new discontinuations

Assessed by comparing prior to
admission and discharge

medication regimens

[
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GDMT Summary Score
T

Adjusted B-Coefficient:
+1.2 (+0.7 to +1.8); P<0.001

Mean GDMT Score Mean GDMT Score
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Secondary Outcomes
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10% +

New Initiations Among Treatment Naive Patients
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Secondary Outcomes

@ Usual Care @ Virtual Care Team Strategy
100%
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Secondary Outcomes

0% B Usual Care @ Virtual Care Team Strategy
b -+

60% T P=0.001 P=0.001
50%

50%

44%

40%

30%

20%
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21 New Initiation or Dose 21 New Initiation
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Secondary Outcomes

0% B Usual Care @ Virtual Care Team Strategy
b -+

60% T =0.001 =0.001 =0.002
50%

50%

44% 44%

40%

30%

20%

Percentage of Encounters (%)

10%

0%

21 New Initiation or Dose 21 New Initiation Net Intensification
Uptitration

' Number Needed to Intervene: ~5 Encounters
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Primary Endpoint across Subgroups of Interest

P,

interaction

# of Encounters B-coefficient (935% Cl)

Overall 249 1.24 (0.69-1.79)

Age 0.11
<Median 123 —e— 0.86 (0.03-1.69)
zMedian 126 —e— 1.64 (0.91-2.36)

Sex 0.36
Women 85 —&—1 0.80 (0.00-1.61)
Men 164 I—-.—I 1.47 (0.76-2.18)

Race 0.23
White 180 —e— 1.26 (0.60-1.96)
Black 35 ——e— 1.95 (0.73-3.18)
Other 30 e 0.10 (-1.64-1.83)

Ethnicity 0.002
Non-Hispanic 201 I—.—| 1.62 (1.02-2.21)
Hispanic 43 f——o——: -0.44 (-1.88-0.99)

Primary Language <0.001
English 210 e 1.53 (0.94-2.12)
Spanish 30 —_—0—— -1.13 (-2.83-0.57)

Site of Enrollment 0.34
Brigham 71 F—e— 1.52 (0.61-2.43)
Faulkner 67 —e— 1.49 (0.46-2.52)
Salem 111 — ] 0.84 (-0.07-1.75)

Chronicity of Heart Failure Diagnosis 0.70
Established 201 o 1.10 (0.51-1.69)
De Novo 48 ——0— 0.89 (-0.59, 2.38)

Primary Diagnosis for Admission 0.96
Heart Failure 62 —e— 1.24 (0.06-2.41)
Other Diagnosis 187 —o— 1.10 (0.53-1.68)

-4 -2 0 2 4

- B ——
Favors Usual Care Favors Intervention
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In-Hospital Adverse Events (CEC Adjudicated)

Virtual Care Team Strategy Usual Care
n=107 n=145 P-Value

Any Adverse Event 23 (21.5%) 40 (27.6%) 0.30
Hypotension 12 (11.2%) 24 (16.6%) 0.28
3 consecutive SBP <90mmHg 12 (11.2%) 23 (15.9%) 0.36
Vasopressor/ICU requirement for hypotension 2(1.9%) 7 (4.8 %) 0.31
Hyperkalemia 8 (7.5 %) 18 (12.4%) 0.22
Serum K* > 5.5mmol/L 6 (5.6 %) 18 (12.4%) 0.08
Serum K* > 6.0mmol/L - 6 (4.1%) 0.04
Acute potassium lowering therapy 6 (5.6%) 6 (4.1%) 0.77
Acute kidney injury 5(4.7%) 3(2.1%) 0.29
Doubling of admission sCr 5(4.7 %) 1 (0.7 %) 0.09
New kidney replacement therapy -- 2 (1.4 %) 0.51

Bradycardia 0 (0.0 %) 0 (0.0 %) --

3 consecutive HR <40bpm - -- --

Temporary or permanent pacing - - -

Acute heart rate therapy -- -- --

In Hospital Death 1 (0.9 %) 2 (1.4 %) --
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Hospital Length of Stay

@ Usual Care

6 (IQR 3 to 10) days

0 2 4 6 8 10 12 14 16
Median Hospital Length of Stay (days)

1)
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Hospital Length of Stay

@ Usual Care @ Virtual Care Team Strategy

6 (IQR 3 to 10) days

6 (IQR 3 to 11) days

0 2 4 6 8 10 12 14 16
Median Hospital Length of Stay (days)
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Limitations

o The primary endpoint was an in-hospital implementation outcome; the
impact of a virtual care team guided strategy on medication durability
and clinical outcomes requires further study.

o Contamination of the intervention at the provider level is possible.

o The trial was conducted within diverse care entities a single healthcare

delivery system; external validation is needed to establish
generalizability.

)
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Conclusions

o A virtual care team-guided strategy improved GDMT in hospitalized HFrEF
patients across multiple hospitals in an integrated healthcare system.

o Benefits were consistent across most subgroups, including hospitalizations for
non-HF indications and de-novo HF presentations.

o We observed an important treatment interaction in which Hispanic &
predominantly Spanish-speaking patients derived less benefit.

o A virtual care team guided strategy was safe, with no excess in adverse events.
o The beneficial effects did not come at the expense of increased hospital LOS.

Virtual care teams represent an effective, scalable, &
safe approach to HFrEF therapeutic optimization.

1)
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