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The Heart Failure Epidemic

HF affects more than 787,000 Canadians with over 111,000 new HF diagnoses annually.

Nationally, 21% of patients admitted with HF are re-hospitalized within 30 days.
Approximately 30% of early readmissions following HF hospitalization are related to suboptimal

transitional care.
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Why Mobile Technology in HF?

Mobile technology platforms focused on health (mHealth) create opportunities for
personalized, scalable health interventions to improve health outcomes.

The ubiquity of mHealth has substantial potential to reduce inequalities in
marginalized, underserved, and remote populations.

mHealth combined with artificial intelligence (Al) approaches, including natural
language processing (NLP) and machine learning (ML), has created new
opportunities for delivering multifaceted interventions in chronic disease
management, including HF.
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Evidence for mHealth in HF

mHealth Control Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFG®G UBC
1.3.1 HF-related hospitalizations: mHealth interventions with remote monitoring and clinical feedback v~
Dendale et al 2012 19 80 34 80 87% 0.56 [0.35, 0.89] =5 B RO w
Koehler et al 2011 (TIM-HF) 64 354 74 356 21.1% 0.87 [0.64, 1.17] J ++ @+ + 4
Koehler et al 2018 (TIM-HF2) 100 765 134 773 33.4% 0.75 [0.59, 0.96] B K
Rosu et al 2020 1 24 1 26 03%  1.08[0.07, 16.38] —_— T 27007200
Scherr et al 2009 11 66 17 54  43% 0.53 [0.27, 1.03] — 277072080
Vuorinen et al 2014 8 47 13 47 31% 0.62 [0.28, 1.35] = 020720600
Yanicelli et al 2020 0 15 2 15 02% 0.20 [0.01, 3.85] e®0 060
Subtotal (95% Cl) 1351 1351 71.0% 0.73 [0.62, 0.86] ¢
Total events 203 275

Heterogeneity: Tau? = 0.00; Chi* = 4.51, df =6 (P = 0.61), I’= 0%
Test for overall effect: Z = 3.70 (P = 0.0002)

1.3.2 HF-related hospitalizations: Standalone mHealth interventions without remote monitoring and clinical feedback

Chen et al 2018 54 252 66 260 19.2% 0.84 [0.62, 1.16] - ++ @@+ + +
Dorsch et al 2019 11 42 12 41 39% 0.89 [0.45, 1.79] — 27000606
Melin al 2018 14 42 16 40 58% 0.83 [0.47, 1.48) —r 2709060
Subtotal (95% Cl) 336 341 29.0% 0.85 [0.66, 1.10] é

Total events 79 94

Heterogeneity: Tau? = 0.00; Chi* = 0.03, df = 2 (P = 0.99); I* = 0%

Test for overall effect: Z = 1.25 (P = 0.21)

Total (95% Cl) 1687 1692 100.0% 0.77 [0.67, 0.88] [

Total events 282 369

Heterogeneity: Tau? = 0.00; Chi? = 5.42, df = 9 (P = 0.80); 1> = 0% é 005 o: 3 1 1=0 20(")

Test for overall effect: Z = 3.80 (P = 0.0001) Favours n'.lHeaIth Favours Usual Care

Test for subgroup differences: Chi? = 0.88, df = 1 (P = 0.35), I = 0%

Complex technology, low uptake and poor adherence
* Inconsistent integration into the provider workflow

Intervention focusing narrowly on symptoms, signs, education, or medication
adherence

Kitsiou S et al. Can J Cardiol. 2021;37(8):1248-1259.




SMS-HF Proposal

« Two-year pilot RCT of the WelTel mHealth platform, using Short-Messaging
Service to Improve Outcomes in Heart Failure (SMS-HF), to support transitions
of care in patients discharged after acute HF hospitalization.

« This pilot will assess feasibility of conducting a larger subsequent trial by
evaluating 1) recruitment and retention (recruitment, withdrawal, loss to follow-up,
2) implementation (randomization, adherence, patient and provider acceptability),
and 3) potential primary and secondary outcome measure characteristics and
collection.
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WelTel mHealth

WelTel mHealth is a Vancouver-based non-profit social enterprise dedicated to
improve health outcomes by designing patient-centered, equitable solutions.
WelTel uses open, two-way text-messaging (SMS) with Al interpretation

WelTel mHealth, used across diverse
clinical settings:

In Kenya (HIV, maternal care)
Rwanda (COVID-19)

Vancouver (TB and HIV clinics),
BC Children’s Hospital (Solid organ
transplant)

Haida Gwaii (chronic disease

management)

UB

(8}

€
|




SMS-HF Hypothesis

« Among patients discharged from hospital after an acute HF episode, a pilot trial of
WelTel mHealth text-messaging is feasible in terms of: 1) recruitment, 2) 22
withdrawal of consent, 3) loss to follow-up, 4) adherence, 5) provider acceptability,
6) outcome measurement:
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SMS-HF Design

« Analyses: External pilot study UBC

« Randomization: 1:1 unblinded to WelTel mHealth plus usual HF care VS usual care at w
time of hospital discharge for AHF admission
« Duration of follow up: 180 days
 Number of patients: 96
« Study sites: 3
« Urban site: Vancouver General Hospital/St. Paul’s Hospital
« Community site: Royal Inland Hospital
» Rural site: Haida Gwaii Hospital & Health Center
* Inclusion criteria: 1) Age =18 years, 2) hospitalized or recently discharged (within 7
days) with decompensated HF, 3) symptoms and/or signs of HF, AND 4) structural or
functional cardiac abnormality 5) either elevated natriuretic peptide levels (BNP = 100
pg/mL or NT-proBNP = 300 pg/mL) or objective evidence of cardiogenic pulmonary or
systemic congestion by imaging or hemodynamic measurement.

« Exclusion criteria: : 1) Anticipated life expectancy of less than 6 months, 2) not being
discharged to home, 3) inability to provide consent/comply with mHealth intervention.




SMS-HF Intervention

The intervention comprises four (" Health Check-in
types of periodic text messages |

o
in addition to usual care:

1) Health check-in WeIT'eT‘"‘ | vital Signs Monitoring |
2) Vital sign reporting e /

3) HF education

4) Medication support HF Education |
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Health Check-in and Vital Sighs Reporting

WeITgi

“ Patient:

. What symptoms

< patient:

WeITgi
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“What is your blood pressure,
heart rate, weight (in kg)?”

@
if

? No response
XNo (after 6 hours)

“Haven’t heard Your vital signs are out of range. A
from you. How’s member of the care team will be in
it going?” contact with you shortly.
' Provider ca"s paﬂent andtﬂa‘es accordlnm ..............-................-...:

95/55, 120, 60

ConVIScope, an Al program focused health conversation analytics and
visualization tool will be tested. This will use NLP to examine patient-provider text

message conversations, can train the underlying ML models to learn from previous
patient responses, enabling effective conversation streamlining and triaging.




HF Education

«  Weekly targeted educational resources sent as a link to a PDF file
« Earlier post discharge content will focus on common symptoms, warning signs, and
the ‘Heart Failure zones’ to reduce readmission risk UBC
« Later messages will introduce chronic disease management including
understanding and living with HF, diet, exercise, mental health, and comorbidities
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Week 1 >> Common symptoms and warning signs of HF. Resources in case of emergency >

Week 2 > Information on patient’s HF phenotype and the specific GDMT recommendations. Information on how to manage
medications safely.
Week 3 >; Nutrition guide for HF (salt, fluid, potassium intake, food preparations) >

Week 4 >z Activity and exercise guide for HF >
Week 5 >; Mental health and emotional care in HF >

Information on management of patients’ relevant comorbidities: hypertension, diabetes, dyslipidemia, CKD, CAD,
Week 6 arrhythmia.

Week 7 >Z Travel and return to work in HF >

Week 8 > Long-term disease management (immunizations, alcohol intake, surveillance testing, caregiver arrangements,
advanced care planning)
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Text message frequency

A) very low and low risk patients (EFFECT score < 90)

Week 1| Week 2| Week 3| Week 4
Health check in Daily | Weekly| Weekly| Weekly| Biweekly| Biweekly| Biweekly] Biweekly| Biweekly
Vital sign monitoring| Daily | Weekly| Weekly| Weekly| Biweekly| Biweekly| Biweekly] Biweekly| Biweekly
HF education Weekly| Weekly| Weekly| Weekly| Weekly | Weekly
GDMT reminder Monthly Monthly| Monthly| Monthly| Monthly| Monthly
B) intermediate and high risk patients (EFFECT score > 90)

Week 1| Week 2| Week 3| Week 4
Health check in Daily | Daily | Weekly| Weekly| Weekly | Weekly | Weekly | Weekly | Weekly
Vital sign monitoring| Daily | Daily | Weekly| Weekly| Weekly | Weekly | Weekly | Weekly | Weekly
HF education Weekly| Weekly| Weekly| Weekly] Weekly | Weekly
GDMT reminder Monthly Monthly| Monthly| Monthly| Monthly| Monthly
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Other Features

* Proxy and multi-enrolment
« Multi-language support
» Closed loop provider response
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Primary Outcomes

* Feasibility outcomes
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acceptability

providers including evaluation of clinical workflows

Measurement Target Threshold
Recruitment Patients per month per site(s) >4.0 >2.8(70%) |
Withdrawal  of| Percent of patients recruited, categorized as withdrawal of| <5% <10%
consent consent to 1) intervention, 2) follow-up, 3) any follow-up
including via medical/death records®’
Loss to follow-up | Categorized as loss to follow-up for 1) primary end point, or 2)| <5% <10%
vital status only>*
Adherence Percent of patients with at least 70% response rate to text|>90% >80%
messages (i.€., per patient not per message definition)"?
Provider/Patient |Focus groups and qualitative interviews with patients and|n/a n/a
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Secondary Outcomes

« KCCQ-DAOH: Health status adjusted days alive and out of hospital (DAOH) at 180
days following discharge from hospital. DAOH will be weighted by a HF disease
specific health status instrument, the Kansas City Cardiomyopathy Questionnaire

(KCCAQ).

« DAOH and percent DAOH

« Generic and disease specific health-related quality of life

- Self-care
Domain Questionnaire Minutes to complete
Generic health status Eurogol 5D (EQ-5D)* 3 minutes
Disease specific health status Kansas City Cardiomyopathy Questionnaire 4-6 minutes
Self-care management Self-Care Heart Failure Index (SCHFI)* 3 minutes
HF Knowledge Dutch HF knowledge scale® 3-5 minutes

« Medication Adherence: Assessed at 90- and 180-days post-discharge using
Pharmanet outpatient dispensing records, quantified as proportion of days covered
(PDC,; total days of medication supplied divided by follow-up duration), and medication
possession ratio (MPR,; total days of medication supplied divided by the total number
of days between the first and last prescription refill during this period)
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Team members

« Dr. Nima Moghaddam (nominated principal applicant)

- Dr. Nathaniel Hawkins (Co-principal applicant)

« Dr. Kathryn Armstrong (led WelTel implementation in BCCH transplant clinic)

- Marc Bains (founder of the HeartLife foundation) and Co-Principal Investigator of
the Canadian Heart Function Alliance.

* Dr. Justin Ezekowitz (University of Alberta)

- Dr. Kendall Ho (Director of UBC Digital Emergency Medicine)

* Dr. Richard Lester (co-founder of WelTel Incorporated)

- Dr. Jean Rouleau (Co-PI of the Canadian Heart Function Alliance).

« Dr. Tara Sedlak

- Dr. Gabrielle Serafini (CEO of WelTel Health).

« Dr. Abhinav Sharma (McGill University)

« Dr. Nicholas Schnee

« Dr. Penny Tam (co-investigator of the WelTel H2Home trial).
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Anticipated Results and Future Plans

« To demonstrate feasible recruitment, test and refine all major components of a future

main trial, gather sufficient data to estimate sample size, and plan analyses
UB
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» Progression to future larger trial

€

« Scaling WelTel for HF

- Impact on patient care

* Integration into existing clinical workflows

« Collaboration between Canadian HF community
« Pragmatic equity design

« Equity, Diversity and Inclusion (EDI)
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