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Heart Failure Diagnostic Alerts to Prompt
Pharmacist Evaluation and Medication Optimization

Nicasia A. D’Allesandro, PharmD, BCCP?; Augustus Hough, PharmD, BCPS, BCCP?; Brandon Cave, PharmD, BCCP?

Background: The development of heart failure (HF)
decompensation may precede clear and actionable symptoms.
Cardiac implantable devices use sensor data to create an
index score predictive of HF admission risk.

Methods: Patients at the West Palm Beach Veterans Affairs
Healthcare System using the HeartLogic implantable device
were monitored for 7 months by a cardiology clinical pharmacist
practitioner (CPP). Interventions and metrics were tracked up
to 42 days after an alert. The primary outcome was the number
of CPP interventions to optimize guideline-directed medical
therapy (GDMT).

Results: There were 39 patients with a HeartLogic-capable
device. Twenty-one alert encounters were analyzed in
16 unique patients who were contacted a mean of 5 days after

the alert. Patients were on a mean 2.6 GDMT agents at baseline
vs 3.0 agents at 42 days. There were 30 total medication
interventions, with 27 successfully tolerated. The most common
medication initiated was a sodium-glucose cotransporter type
2 inhibitor (SGLT2i) (41%), with 1 adverse effect leading to
discontinuation. Optimization of SGLT2i therapy led to positive
impacts on overall HeartLogic, S1, S3, impedance, respiratory
rate, and activity scores. The median HeartLogic score decreased
from 18 at baseline to 5 at 42 days (P < .001). Of patients with
reported symptoms at the time of the alert, 77% experienced
subjective improvement.

Conclusions: CPP-led HF interventions triggered by HeartLogic
alerts led to effective patient identification, reductions in HeartLogic
scores, symptom improvement, and optimization of HF care.
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eart failure (HF) is a prevalent dis-

ease in the United States affecting

> 6.5 million adults and contribut-
ing to significant morbidity and mortal-
ity.! The disease course associated with HF
includes potential symptom improvement
with intermittent periods of decompensation
and possible clinical deterioration. Multiple
therapies have been developed to improve
outcomes in people with HF—to palliate HF
symptoms, prevent hospitalizations, and re-
duce mortality.* However, the risks of decom-
pensation and hospitalization remain. HF
decompensation development may precede
clear actionable symptoms such as worsening
dyspnea, noticeable edema, or weight gain.
Tools to identify patient deterioration and
trigger interventions to prevent HF admis-
sions are clinically attractive compared with
reliance on subjective factors alone.

Cardiac resynchronization therapy (CRT)
and implantable cardioverter-defibrillator
(ICD) devices made by Boston Scientific in-
clude the HeartLogic monitoring feature.
Five main sensors produce an index risk
score; an index score > 16 warns clinicians
that the patient is at an increased risk for a
HF event.> The 5 sensors are thoracic im-
pedance, first (S1) and third heart sounds
(S3), night heart rate (NHR), respiratory rate
(RR), and activity. Each sensor can draw at-
tention to the primary driver of the alert and
guide health care practitioners (HCPs) to
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the appropriate interventions.> A HeartLogic
alert example is shown in Figure 1.

The S3 occurs during the early diastolic
phase when blood moves into the ventricles.
As HF worsens, with a combination of ele-
vated filling pressures and reduced cardiac
muscle compliance, S3 can become more
pronounced.” The S1 is correlated with the
contractility of the left ventricle and will be
reduced in patients at risk for HF events.’
Physical activity is a long-term prognostic
marker in patients with HF; reduced activ-
ity is associated with mortality and increased
risk of an HF event.® Thoracic impedance is
a sensor used to identify pulmonary conges-
tion, pocket infections, pleural/pericardial
effusion, and respiratory infections. The ac-
cumulation of intrathoracic fluid during pul-
monary congestion increases conductance,
causing a decrease in impedance.” RR will in-
crease as patients experience dyspnea with a
more rapid, shallow breath and may trigger
alerts closer to the actual HF event than other
sensors. Nearly 90% of patients hospital-
ized for HF experience shortness of breath.®?
NHR is used as a surrogate for resting heart
rate (HR). A high resting HR is correlated
with the progression of coronary athero-
sclerosis, harmful effects on left ventricular
function, and increased risk of myocardial
ischemia and ventricular arrhythmias."

One of the challenges with preventing
hospitalizations may be the lack of patient-
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FIGURE 1. HeartLogic Patient Example

An example readout for the HeartLogic system via the LATITUDE NXT Server. This patient
had an alert with a score of 23. The blue vertical line indicates the date the intervention
began as well as the initiation of empagliflozin. The red vertical line indicates the end of the
6-week intervention period, with a HeartLogic score down to 0.

Abbreviations: S1, first heart sounds; S3, third heart sounds.

Optimizations, No.

1
0 . 0
SGLT2i AR No intervention

! 6
6
2 4
4
33
3
2 I I 1 1 i i 11
1
. = ‘N ‘W EH°° HE
Ni MRA BB Loop
HF Medication Type
= Heart Sounds (51, $3, $3/51 Ratio) n=13 w Compensatory Mechanism (NHR and RR) n=5

= Congestion (Impedance) n=3

FIGURE 2. Predominant HeartLogic Metric Worsening Compared to

Initial Medication Optimizations

Abbreviations: ARNi, angiotensin receptor blocker/neprilysin inhibitor; BB, B-blocker;

HF, heart failure; loop, loop diuretic; MRA, mineralocorticoid antagonist; NHR, night heart rate;

RR, respiratory rate; S1, first heart sound; S3, third heart sound; SGLT2i, sodium-glucose

cotransporter type 2 inhibitor.
reported symptoms leading up to the event.
The purpose of the sensors and HeartLogic
index is to identify patients a median of 34
days before an HF event (HF admission or
unscheduled intervention with intravenous
treatment) with a sensitivity rate of 70%.> Ac-
cording to real-word experience data, alerts
have been found to precede HF symptoms by
a median of 12 days and HF events such as
hospitalizations by a median of 38 days, with
an overall 67% reduction in HF hospitaliza-
tions when integrated into clinical care.'!2

MANAGE-HF evaluated 191 patients

with HF with reduced ejection fraction
(HFrEF) (< 35%), New York Heart Associa-
tion class II-1IT symptoms, and who had an
implanted CRT and/or ICD to develop an
alert management guide to optimize med-
ical treatment.!” It aimed to adjust patient
regimen within 6 days of an elevated Heart-
Logic index by either initiation, escalation,
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or maintenance of HF treatment depend-
ing on the index trend after the initial alert.
This trial found that by focusing on such
optimization, HF treatment was augmented
during 74% of the 585 alert cases and dur-
ing 54% of 3290 weekly alerts.

Initiation and uptitration of the 4 primary
components of guideline-directed medi-
cal therapy (GDMT) are recommended by
the 2022 Heart Failure Guidelines to reduce
mortality and morbidity in patients with
HFrEE? The 4 pillars of GDMT consist of
B-blockers (BB), sodium-glucose cotrans-
porter type 2 inhibitors (SGLT2i), mineralo-
corticoid receptor antagonists (MRA), and
renin-angiotensin-system inhibitors (RASi)
including angiotensin II receptor blocker/
neprilysin inhibitors (ARNi), angiotensin-
converting enzyme inhibitors (ACEi) and
angiotensin II receptor blockers (ARB) (Ap-
pendix 1). Obtaining and titrating to target
doses wherever possible is recommended,
as those were the doses that established
safety and efficacy in patients with HFrEF
in clinical trials.* Pharmacists are adequately
equipped to optimize HF GDMT and appro-
priately monitor drug response.

Through the use of HeartLogic in clinical
practice, patients with HF have been shown
to have improved clinical outcomes and are
more likely to receive effective care; 80% of
alerts were shown to provide new informa-
tion to clinicians.” This project sought to
quantify the total number and types of phar-
macist interventions driven by integration of
HeartLogic index monitoring into practice.

METHODS

The West Palm Beach Veterans Affairs Med-
ical Center (WPBVAMC) Research Program
Office approved this project and determined
it was exempt from institutional review
board oversight. Patients were screened ret-
rospectively and prospectively from May
26, 2022, through December 31, 2022, by
a cardiology clinical pharmacist practitio-
ner (CPP) and a cardiology pharmacy resi-
dent using the local monitoring suite for the
HeartLogic-compatible device, LATITUDE
NXT. Read-only access to the local monitor-
ing suit was granted by the National Cardiac
Device Surveillance Program. Training for
HeartLogic was completed through con-
tinuing education courses provided by
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TABLE 1. Baseline Demographics (N = 16)

Criteria Results
Age, mean (SD), y 74 (6.4)
Male sex, No. (%) 16 (100)
White race, No. (%) 12 (75)
Serum creatinine, mean (SD), mg/dL 1.5 (0.5)
eGFR, mean (SD), mg/dL 54.6 (20.7)
Most recent ejection fraction, No.
20%-25% 2
25%-30% 3
30%-35% 4
35%-40% 4
40%-45% 2
45%-50% 0
> 50% 1
Medications, No. (%)

ARNi 9 (56)
Patients at target dose 0 (0)
ACEIi/ARB 5(31)
Patients at target dose 1 (6)

B blocker 15 (94)

Patients at target dose 6 (38)
SGLT2i 5(31)
Patients at target dose 5 (31)
Mineralocorticoid antagonist 5 (31)
Patients at target dose 0 (0)
Loop diuretic 10 (63)
Fish oil/polyunsaturated fatty acids 2 (13)
Allergies/intolerances listed in chart, No.
ACEi/ARB/ARNi 4
Spironolactone/eplerenone 6
B blocker 2
SGLT2i 2

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin Il receptor
blocker; ARNi, angiotensin receptor blocker/neprilysin inhibitor; eGFR, estimated glomerular
filtration rate; SGLT2i, sodium-glucose cotransporter type 2 inhibitor.

Boston Scientific. Additional information
was provided by Boston Scientific repre-
sentative presentations and collaboration
with WPBVAMC pacemaker clinic HCPs.

Individuals included were patients with
HeartLogic-capable ICDs. A HeartLogic alert
had to be present at initial patient contact.
Patients were also contacted as part of rou-
tine clinical practice, but no formal number
or frequency of calls to patients was required.
The initial contact must be with a pharmacist
for the patient to be included, but subsequent
contact by other HCPs was included. Patients
in the cardiology clinic are required to meet
with a cardiologist at least annually; however,
interim visits can be completed by advanced
practice registered nurse practitioners, physi-
cians assistants, or CPPs.
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Patients in alert status were contacted by
telephone and appropriate modifications of
HF therapy were made by the CPP based on
score metrics, medical record review, and pa-
tient interview. Information surrounding the
initial alert, baseline patient data, medica-
tion and monitoring interventions made, and
clinical outcomes such as hospitalization,
symptom improvement, follow-up, and mor-
tality were collected. Information for each en-
counter was collected until 42 days from the
initial date of pharmacist contact.

Clinically successful tolerability of in-
tervention implementation was defined as
tolerability, adherence, and lack of adverse
effects (AEs) per patient report at follow-up
or within 42 days from initial alert (Appen-
dix 2). A decrease in dose was not counted
as intolerance. A single patient may have
been counted as multiple encounters if the
original intervention resulted in treatment
intolerance and the patient remained in
alert or if an additional alert occurred after
42 days of the initial alert. There were no
specific time criteria for follow-up, which
occurred at the CPP’s discretion.

There was no mandated algorithm used
to alter medications based on the Heart-
Logic score, nor were there required
minimum or maximum numbers of in-
terventions after an alert. Patient contact
by telephone initiated an encounter. The
types of interventions included medica-
tion increases, decreases, initiation, dis-
continuation, or no medication change.
Each medication change and rationale, if
applicable, was recorded for the encounter
< 42 days after the initial contact date. If a
medication with required monitoring pa-
rameters was augmented, the pharmacist
was responsible for ordering laboratory
testing and follow-up. Most interventions
were completed by telephone; however,
some patients had in-person visits in the
HF CPP clinic.

Outcomes

The primary outcome was the number of
pharmacist interventions made to optimize
GDMT, defined as either an initiation or
dose increase. Key intervention analysis in-
cluded the use and dosing of the 4 primary
components of HF GDMT: BB, SGLT2i,
MRA, and ARNi/ARB/ACEi. In addition to
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TABLE 2. Patients on GDMT Medications at Any Dose at
Baseline Compared With End of Week 62

GDMT at baseline,

GDMTs at end of week 6

No. 0

Target dose of all 4

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin Il
receptor blocker; ARNi, angiotensin receptor blocker/neprilysin inhibitor; GDMT, guideline-
directed medical therapy; MRA, mineralocorticoid antagonist; SGLT2i, sodium-glucose

cotransporter type 2 inhibitor.

aPurple, fewer GDMTs than at baseline; white, same number of GDMTs as baseline; blue,

more GDMTs than baseline.

bAdmitted to rehabilitation facility where all medications were stopped.

°Two encounters switched from ACEi/ARB to ARNi; 3 only had increased doses of current
medications; 1 stopped onboard loop diuretic.

dStopped MRA and SGLT2i due to worsening kidney function.

the 4 primary components of GDMT, loop
diuretic changes were also recorded and
analyzed. Secondary endpoints were the
number of HF hospitalizations < 42 days
after the initial alert, and the effect of med-
ication interventions on device metrics, pa-
tient symptoms, and tolerability. Successful
tolerability was defined as continued use of
augmented GDMT without intolerance or
discontinuation. The primary analysis was
analyzed through descriptive statistics. Me-
dian changes in HeartLogic scores and met-
rics from baseline were analyzed using a
paired, 2-sided t test with an o of .05 to de-
tect significance.

RESULTS
There were 39 WPBVAMC patients with a
HeartLogic-capable device. Twenty-one alert
encounters were analyzed in 16 patients
(41%) over 31 weeks of data collection. The
16 patients at baseline had a mean age of
74 years, all were male, and 12 (75%) were
White. Eight patients (50%) had a recent
ejection fraction (EF) between 30% and
40%. Three patients had an EF > 40%. At
the time of alert, 15 patients used BB (94%),
10 used loop diuretics (63%), and 9 used
ARNi (56%) (Table 1).

There were 23 medication changes made
during initial contact. The most common
change was starting an SGLT2i (30%; n = 7),
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followed by starting an MRA (22%; n = 5),
and increasing the ARNi dose (22%; n = 5).
At the initial contact, > 1 medication optimi-
zation occurred in 95% (n = 20) of encoun-
ters. The CPP contacted patients a mean of
4.8 days after the initial alert.

Patients were taking a mean of 2.6 pri-
mary GDMT medications at baseline and 3.0
at 42 days. CPP encounters led to a mean
of 1.8 medication changes over the 6-week
period (range, 0-5). Seventeen medications
were started, 13 medications were increased,
3 medications were decreased, and 4 medica-
tions were stopped (Table 2). One ACEi and
1 ARB were switched as a therapy escalation
to an ARNi. One patient was on 1 of 4 pri-
mary GDMTs at baseline, which increased to
4 GDMT agents at 42 days.

SGLT2 inhibitors were added most
often at initial contact (54%) and through-
out the 42-day period (41%). The most
common successfully tolerated optimiza-
tions were RASI, followed by MRA, SGLT2
inhibitors, BB, and loop diuretics with 11,
6, 5, 3, and 2 patients, respectively. Inter-
ventions were tolerated by 90% of patients,
and no HF hospitalization occurred during
follow-up. All possible rationales for pa-
tients with the same or reduced number of
GDMT at 42 days compared with baseline
are shown in Appendix 2.

Device Metrics
During initial contact, the most common
HeartLogic metric category that was predom-
inantly worsening were heart sounds (S1,
S3, and S3/S1 ratio), followed by compensa-
tory mechanism sensors (NHR and RR) and
congestion (impedance) at rates of 61.9%,
23.8%, and 14.3%, respectively (Figure 2).
The median HeartLogic index score was
18 at baseline and 5 at the end of the follow-
up period (P < .001). The changes in score
and metrics were compared with the type of
successfully tolerated GDMT optimization
made (Table 3). The GDMT optimization
analysis included SGLT2i, RASi, MRA, BB,
and loop diuretics. All interventions reduced
the overall HeartLogic index score, ranging
from a 9.5-point reduction (loop diuretics) to
a 16-point reduction (SGLT2i and BB). Op-
timization of SGLT2i, RASi, and loop diuret-
ics had a positive impact on S1 score. For S3
score, SGLT2i, MRA, and BB had a positive

mdedge.com/fedprac



Heart Failure

TABLE 3. Change in HeartLogic Score and Metrics Compared With Type

of Successful GDMT Optimization Made?

Successful medication optimization

Median change from baseline SGLT2i (n = 5)

HeartLogic score < 16, No. (%)

HL score (negative value favorable)

S1 (positive value favorable)

S3 (negative value favorable)

HR (negative value favorable)

Impedance (positive value favorable)

RR (negative value favorable)

Activity (positive value favorable)

RASI (n = 11) MRA (n = 6) BB (n =3)

0

Abbreviations: BB, B-blocker; GDMT, guideline-directed medical therapy; HL, HeartLogic; HR, heart rate; MRA, mineralocorticoid
antagonist; RASI, renin-angiotensin system inhibitor; RR, respiratory rate; S1, first heart sound; S3, third heart sound; SGLT2i,

sodium-glucose cotransporter type 2 inhibitor.

aBlue, favorable outcome; white, neutral outcome; purple, unfavorable outcome.

°P < .05.

impact. All medications, except for SGLT2i
therapy, reduced the NHR score. Optimiza-
tion of MRA, SGLT2i, and BB had positive
impacts on the impedance score. All medica-
tions reduced RR from baseline. Only SGLT2i
and loop diuretics had positive impacts on
the activity score.

Clinical Outcomes and Adverse Effects
Within 42 days of contact, 17 encounters
(81%) had = 1 follow-up appointment with
a CPP and all 21 patients had > 1 follow-up
health care team member. One patient had
a HF-related hospitalization within 42 days
of contact; however, that individual refused
the recommended medication intervention.
There were 13 encounters (62%) with re-
ported symptoms at the time of the initial
alert and 10 (77%) had subjective symptom
improvement at 42 days (Appendix 3).

Of 30 medication optimizations, 27 pri-
mary GDMT medications were tolerated.
Two medication intolerances led to discon-
tinuation (1 SGLT2i and 1 loop diuretic)
and 1 patient never started the SGLT2i
(Table 4). There was only 1 known pa-
tient who did not follow the directions to
adjust their medications. That individual
was included because the patient agreed
to the change during the CPP visit but
later reported that he had never started the
SGLT?2i.
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DISCUSSION
The HeartLogic tool created a bridge for pa-
tients with HF to work with CPPs as soon
as possible to optimize medication therapy
to reduce HF events. This study highlights
an additional area of expertise and service
that CPPs may offer to their specialty HF
clinic team. Over 31 weeks, 21 encounters
and 30 medication optimizations were com-
pleted. These interventions led to significant
reductions in HeartLogic scores, improve-
ments in symptoms, and optimization of HF
care, most of which were well tolerated.
Additional hemodynamic monitoring de-
vices are available. Similar to HeartLogic, Op-
tiVol is a tool embedded in select Medtronic
implantable devices that monitors fluid sta-
tus."* CardioMEMS is an implantable pul-
monary artery pressure sensor used as a
presymptomatic data point to alert clinicians
when HF is worsening. In the CHAMPION
trial, the use of CardioMEMS showed a 28%
reduction in HF-related hospitalization at
6 months.’ Conversely, in the GUIDE-HF
trial, monitoring with CardioMEMS did not
significantly reduce the composite endpoint
of mortality and total HF events.'® There-
fore, remote hemodynamic monitoring has
variable results and the use of these tools re-
mains uncertain per the clinical guidelines.?
The MANAGE-HF study that contrib-
uted to the validation of the HeartLogic tool
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TABLE 4. Medication Interventions

Medication Start Stop Increase Switch to ARNi Decrease
ACEi 1

ARB 1 1

ARNi 3 7

B blocker 1 2

SGLT2i 7 2ab

MRA 6 10 1o
Loop diuretic 1¢ 3 ocd
Total 17 4 13 2 3

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin Il receptor
blocker; ARNi, angiotensin receptor blocker/neprilysin inhibitor; GDMT, guideline-directed
medical therapy; MRA, mineralocorticoid antagonist; SGLT2i: sodium-glucose cotransporter
type 2 inhibitor.

aNew start potentially caused patient-reported intolerance (insomnia and polyuria).

°Not a new start, but stopped by other prescriber due to worsening renal function and/or
electrolyte disturbances.

°New start or increase, potentially caused worsening renal function and electrolyte
disturbances.

9Not a new start, reduced to allow for initiation of other GDMT.

may provide a comparison with this smaller
single-center project. The time to follow-
up within 7 days of alert was noted in only
54% of the patients in MANAGE-HE'? In
this study, 86% of patients received follow-
up within 7 days, with a mean of 4.8 days.
The quick turnaround from the time of alert
to intervention portrays pharmacists as read-
ily available HCPs.

In MANAGE-HE 89% of medication aug-
mentation involved loop diuretics or thia-
zides; in our project, loop diuretics were the
least frequently changed medication. Most
optimizations in this project included ARNi,
SGLT2i, BB, and MRA, which have been
shown to reduce morbidity and mortality.?
Our project included use of SGLT2i therapy
to affect HeartLogic metrics, which has not
been evaluated previously. SGLT2i were the
most commonly initiated medication after an
alert. Of the 5 tolerated SGLT2i optimization
encounters, 4 were out of alert at 42 days.

SGLT2i resulted in a significant decrease
in HeartLogic index score from baseline and
were the only class of medication that did
not produce a negative change in any met-
ric. In this study, CPPs utilizing and acting
on HeartLogic alerts led to 1 (4.8%) hospi-
talization with HF as the primary reason for
admission and no hospitalizations as a sec-
ondary cause in 42 days, compared to 37%
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and 7.9% in the MANAGE-HF in 1 year, re-
spectively. An additional screening 1 year
after the initial alert found that 2 (12.5%)
of 12 patients had been admitted with 1 HF
hospitalization each.

A strength of this study was the ability
to use HeartLogic to identify high-risk pa-
tients, provide a source of patient contact
and monitoring, interpret 5 cardiac sensors,
and optimize all HF GDMT, not just volume
management. By focusing efforts on making
patient contact and pharmacotherapy inter-
ventions with morbidity and mortality ben-
efit, remote hemodynamic monitoring may
show a clear clinical benefit and become a
vital part of HF care.

Limitations

Checking for adherence and tolerance to
medications were mainly patient reported if
there was a CPP follow-up within 42 days,
or potentially through refill history when
unclear. However, this limitation is reflec-
tive of current practice where patients may
have multiple clinicians working to opti-
mize HF care and where there is reliance on
patients in order to guide continued ther-
apy. Although unable to explicitly show a
reduction in HF events given lack of com-
parator group, the interventions made are
associated with improved outcomes and
thus would be expected to improve patient
outcomes. Changes in vital signs were not
tracked as part of this project, however the
main rationale for changes made were to
optimize GDMT therapy, not specifically to
impact vital sign measures.

HeartLogic alerts prompted identifica-
tion of high-risk patients with HE pharma-
cist evaluation and outreach, patient-focused
pharmacotherapy care, and beneficial pa-
tient outcomes. With only 2 cardiology CPPs
checking alerts once weekly, future studies
may be needed with larger samples to create
algorithms and protocols to increase the clin-
ical utility of this tool on a greater scale.

CONCLUSIONS

Cardiology CPP-led HF interventions trig-
gered by HeartLogic alerts lead to effective pa-
tient identification, increased access to care,
reductions in HeartLogic scores, improve-
ments in symptoms, and optimization of HF
care. This project demonstrates the practical
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utility of the HeartLogic suite in conjunction
with CPP care to prioritize treatment for high-
risk patients with HF in an efficient manner.
The data highlight the potential value of the
HeartLogic tool and a CPP in HF care to facil-
itate initiation and optimization of GDMT to
ultimately improve the morbidity and mortal-
ity in patients with HE
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APPENDIX 1. Definitions

Topic Definition

Initial pharmacist Completed progress note date for retrospective encounters and date of the phone call
intervention date for prospective encounters

Optimization Increase of current dose or initiation of 1 of 4 primary GDMTs

Primary GDMTs Renin-angiotensin system inhibitors, including angiotensin receptor/neprilysin

inhibitors, angiotensin converting-enzyme inhibitors, angiotensin Il receptor blockers
Sodium-glucose cotransporter type-2 inhibitors

B blockers

Mineralocorticoid receptor blockers

Clinically successful Tolerability, adherence, and lack of adverse effects per patient report on follow-up
tolerability of intervention  visit or within 42 days from initial alert. A decrease in dose was not counted as an
implementation intolerance

Abbreviation: GDMT, guideline-directed medical therapy.

APPENDIX 2. GDMT Medications at Baseline Compared to Week 6, With
Rationale for Encounters Without an Improvement

Baseline Wk 6

GDMTs, No. GDMTs, No. Rationale for GDMT when no improvement

2 3 Not applicable

2 3 Not applicable

3 3 ARB was discontinued for ARNi initiation

2 4 Not applicable

4 4 Medications were increased

3 4 Not applicable

3 3 Medications were increased

3 3 ACEi was discontinued for ARNi initiation

0 1 Not applicable

4 4 Non-HF-related alert (pneumonia)

2 3 Not applicable

2 2 SGLT2i initiation and stopped by another clinician due to an adverse effect

2 2 Medications were increased

3 3 Medications were increased

& 4 Not applicable

3 3 Loop diuretic increased and stopped due to worsening kidney function:
potassium and MRA started then dose reduced

3 3 Medications were increased

1 4 Not applicable

2 0 Patient was admitted to hospital then sent to a rehabilitation facility where all
medications were held

4 2 Another clinician stopped MRA and SGLT2i due to worsening kidney function

& 4 Not applicable

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin Il receptor blocker; ARNi, angiotensin
receptor blocker/neprilysin inhibitor; GDMT, guideline-directed medical therapy; HF, heart failure; MRA, mineralocorticoid
antagonist; SGLT2i: sodium-glucose cotransporter type 2 inhibitor.
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APPENDIX 3. Patient-Reported Symptoms

Symptom Attempted interventions, No. Symptom improvement, No.
Any present at alert 13 10
> 1 symptom present at alert 3 3
None present at alert 8 —
Type
Edema 7 6
Weight increase 2 1
Shortness of breath 5 4
Cough 1 1
Abdomen/bloating 1 1
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