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Introduction

* Heart failure patients, especially older adults, have high rates of
readmission and mortality after discharge from acute heart failure but are
often under-treated.

* New Territories West Cluster (NTWC) Statistics from Clinical Data
Analysis and Reporting System (CDARS):

* From Dec 2022 to Nov 2023 (1 year), there were:

* 524 admissions in NTWC from residents living in residential care homes
with a diagnosis of “congestive heart failure” (319 TMH, 183 POH, 22
TSWH) (i.e. around 44 admissions per month).

* Emergency readmission within 28 days after discharge = 37.0%



Introduction

* With advances in medicine, a number of evidence-based heart failure
medications are currently available.
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Management of HFrEF
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Management of patients with HFmrEF
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Management of patients with HFpEF
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3
CV and non-CV comorbodities
(Class 1)

HFrEF: heart failure with reduced ejection fraction
HFmrEF: heart failure with mid-range ejection fraction
HFpEF: heart failure with preserved ejection fraction

@ESC—
Eur Heart J. 2021,42(36):3599-3726.

Eur Heart J. 2023;44(37):3627-3639.
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 Studies found that high intensity care led to better use of heart failure
medications and reduced heart failure hospitalization and mortality in
community-dwelling adult patients.

Introduction

The high intensity care group: 34% relative and 8.1% absolute risk reduction (ARR) inthe
combination of death or heart failure readmission.™

CV (cardiovascular) death  HF readmission All-cause death

.[|.|1|1 26% lower  44% lower 16% lower

STRONG-HF study results demonstrated clear benefits for acute heart failure

patients by adapting the strategy of care.

Lancet. 2022,400(10367):1938-1952.

 However, data are scarce for frail older adults living in residential care homes
(RCHs).



Objectives N

@ To allow a safe and rapid up-titration of evidence-based medications
after acute heart failure according to international guidelines; and

@ To reduce heart failure hospitalization in frail older adults living in RCHs.

Methodology

* A Smart Heart Failure Program was piloted with an innovative use of telehealth
and multidisciplinary team support to cover 97 RCHs under New Territories West
Cluster (NTWC) Community Geriatric Assessment Service (CGAS) in Feb 2024.



NTWC CGAS Smart Heart Failure (Smart HF) Program Patient Care Pathway

Responsible

Patients with Heart Failure
-Admission for CHF for 2 times in 3 months with NYHA 2-4 Person
-Live in RCHEs under NTWC CGAS Care CGAS Home Manager

Seek CGAS APNs / NC for recruitment into CGAS Smart
Heart Failure Program (discuss in smart HF whatsapp group)

* Inclusion criteria: e

Provide 4 Bundles of Care to Patients in RCHEs CGAS APN / NC /
*Mark in Smart HF Electronic Registry

* Older adults (age 265 years) living in RCHs 1" smort i Telheath G Arangement (Dctr) Cortaremm

CGAS APN / NC

2. Medication Supervision and Disease Monitoring (Nurse)
. 2 Eardigc Cl?rﬁ El;!}!:o:yerr?;?r_}to(].‘_\)t’urse) gJSHP mg in ';I\OAHH
: xercise Rehabilitation in
under NTWC CGAS with recurrent (22) rion

. o . '
heart failure hospitalization in previous 3 Early Heart Failure Warning igns

No

* Shortness of breath (exertional vs at rest)
h * Qedema (ankle, lower limbs vs lower body include abdomen) ————— CGAS APN /
m O nt S * Sudden weight gains 2 — 3 Ibs in one day or 5 Ibs in one week
* Paroxysmal nocturnal dyspnoea Home Manager/
IDSP or GDH MO
l Yes in TMH
¥ GDH MO in POH

Moderate

- Arrange blood taking,
Blood x CBP, RFT and LFT
Arrange ad hoc visit or
visit in next working day

= Administrate prescribed
prn diuretics according
to traffic light
guidelines

|

* Exclusion criteria:

* Advanced failure of other organs (e.g. CKD ;
with Cr 2200umol/L, advanced COPD, - R targete

empowerment score

: e L able x 3-4 tim® Yes
advanced Ilver CIrrhOSIS) * Respond to treatment
Continue usual
. CGAS Care in N
* Advanced malignancy N
HF Electronic Discharge from Discuss with TMH IDSP / POH GDH MO for

3 Registry Program back up
([ ] Ad d d t or further arrangement of
Va n Ce e m e n I a - Fast track clinic (by TMH GDH or IDSP
MO / POH GDH MO) OR £ clinical
admission
- Refer patients to AED if worsening of HF
warning signs noted




Methodology N

* Recruited patients would be followed up for 3 months with:

@ telehealth doctor clinics to allow rapid up-titration of heart failure
medications and treat other comorbidities;

@ nursing visits to empower patients and/or RCH staff for disease monitoring
and medication supervision; and

® exercise rehabilitation by physiotherapists and occupational therapists.



Methodology: Telehealth Doctor Clinics N

1. Monitor heart failure symptoms and control.
2. Arrange echocardiogram if not performed in recent 2 years (fast track quota available, please liaise with cardiac team).
3. Titrate heart failure medications to target doses or maximally tolerated doses quickly according to guidelines.

Guideline-Directed Medical Therapy (GDMT)

[ 1HFrEF ACEio/ |BBo | MRAo |SGLT2i o |Diuretico | AF: Treatment of SR HR >70 | Black Race:
ARB o/ for volume | anticoagulant o, | iron deficiency | bpm: Hydralazine/
ARNI o overload digoxin o i Ivabradine | Isordil o
O

[ JHFmrEF |ACEio/ |BBo | MRAO |SGLT2in | Diuretic o

ARB o/ for fluid
ARNI o retention
[ | HFpEF SGLT2i o | Diuretic o Treatment for

for fluid etiology, CV and
retention non-CV
comorbidities o

4. Set target body weight.
5. Prescribe PRN diuretic. - 431 3 2
6. Check blood CBP, LRFT, CaPO4, CO2, non-fasting lipid, HbA1c, RG, TFT, Fe profile, ferritin # i B R - £ AR ORI
7. (Optional) Arrange home 02 in RCHE for symptom relief and set a range for titration. BARSESER OB EREE RESH)
8. (Optional) Refer GDH for cardiac rehabilitation for patients with rehabilitation potential.
9. (Optional) Refer CGAS EOL for advanced heart failure patients for ACP discussion.
3 (LAME) .
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Methodology: Patient/RCH Staff Empowerment by CGAS

Patient / Carer Empowerment Score

Nursing Visits

NTWC CGAS Smart Heart Failure Program

Patient / Carer Empowerment Score (max. 14 marks)
6 crucial points

@®  Maintain self-monitor body weight at least 2 times
per week. Seek CGAS nurse or medical advice if
body weight gain 2-3 Ibs in one day or 5 Ibs in one

week.

Administer medication as prescribed correctly and
completely comply with prescribed home LTOT.

Maintain low salt, low fat, high fiber diet, frequent
small meal and restricted fluid intake.

Perform regular exercise as advised. _
Demonstrated daily activity and energy saving
technique.

|dentify early heart failure warning signs, seek
CGAS nurse or medical advice for support.

Identify deteriorating signs and symptoms, seek
medical advice for emergency support.

. Date
Neo. ‘ Items e | ‘ ‘ | ‘ ‘ ‘
&  Maintain self-monitor body weight at least 2
’ times per week. Seek CGAS Nurse or medical
advice if body weight gain 2-3 Ibs in one day or
) 5 Ibs in one week
9 Physical Care Maintain self-monitor blood pressure & pulse / +
apical rate daily with record.
3 Verbalize healthy lifestyle e.g. quit smoking and
alcohol intake #
4 Verbalize and / or use stress relieving technique to
. ) avoid psychosocial disturbance
Coping Skill - - — -
5 Patient / carer accept the illness and participate in
the care programme
Home : )
6 Environment Keep clean & tidy environment
7 Verbalize the effects and side-effects of medication

8 Medication

& Administer medication as prescribed correctly and
completely comply with prescribed home LTOT

Store medication as instructed

10 Mutrition

& Maintain low salt, low fat, high fibre diet, frequent
small meal and restricted fluid intake

11 Elimination

Maintain regular bowel habit

Activity &
Exercise

& Perform regular exercise as advised.
Demonstrated daily activity & energy saving
technique.

Access

& |dentify early Heart Failure warmning signs, seek
CGAS Nurse or medical advice for support.

e.g. tire, dizzy, occasional dry cough, exertional
shortness of breath, ankle / lower limbs oedema,
paroxysmal nocturnal dyspnea

& Identify deteriorating signs & symptoms, seek
medical advice for emergency support

e.0. confusion, frequent dry cough, shortness of
breath at rest, lower body include abdomen
oedema, paroxysmal noctumal dyspnea

Total score : 14 (1 item 1 mark)

M4

M4

4

M4

14

14

@ Crucial points . 6

Rank / sign




Methodology: Patient/RCH Staff Empowerment

* Traffic Light Guidance * Pitting Edema Scale
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Scale Oedema Pitting depression | Time to baseline
0 None 0 rapid

- Trace 2mm rapid

- Mild 4mm 10-15 sec

++t Moderate 6mm 1-2 min
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0+ No pitting edema

1+ Mild pitting edema. 2 mm depression that disappears rapidly.

2+ Moderate pitting edema. 4 mm depression that disappears in 10-15 seconds.

3+ Moderately severe pitting edema. 6 mm depression that may last more than 1 minute.
4+ Severe pitting edema. 8 mm depression that can last more than 2 minutes.
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Methodology: Exercise Rehabilitation

* Exercise rehabilitation was delivered either on-site in RCHs or in Geriatric Day
Hospital by physiotherapists and occupational therapists.

Mobility Training Aerobic Training Resistance Training Inspiratory Muscle Training




Methodology: Exercise Rehabilitation
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Methodology: Home-Based Telerehabilitation N

* Home-based telerehabilitation was delivered to patients at RCHs.
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* From Feb 2024 to Jan 2025, a total of 26 patients aged 66-95 years (meantSD
85.517.7 years) were recruited and completed the program.

Results: Baseline Characteristics

* 65.4% were female.
e Heart failure types included 42.3% HFrEF, 38.5% HFpEF, 11.5% HFmrEF, 7.7%

unspecified.
TYPE OF HEART FAILURE

GENDER Unspecified
7.7% I

HFmrEF
11.5%

Male
34.6%

Female
65.4%

HFpEF
38.5%



Results: Baseline Characteristics

CLINICAL FRAILTY SCALE

 All patients were frail (clinical frailty scale 5-8) and the majority

had high cardiovascular comorbidities.

CFS 8 (very severe frailty)

CFS 7
(severe
frailty)
26.9%

7.7%

CLINICAL FRAILTY SCALE (CFS)

CFS 5 (mild
frailty)
19.2%

CFS 6 (moderate
frailty)
46.2%

Cardiovascular comorbidities

Chronic kidney disease
(stage 3 or above)

Hypertension

Atrial fibrillation
Ischemic heart disease
Diabetes mellitus

Stroke

92.3%

73.1%
73.1%
50.0%
46.2%
15.4%

MANAGING
WELL

LIVING

VERY MILD
FRAILTY

LIVING
WITH
MILD

FRAILTY

-y O =) P
| 5 =B

LIVING
WITH
MODERATE
FRAILTY

LIVING
WITH
SEVERE
FRAILTY

LIVING

WITH VERY
SEVERE
FRAILTY

& 9 TERI!INMiIl.{

People who are robust, active, energetic
and motivated. They tend to exercise
regularly and are among the fittest for
their age.

People who have no active disease
symptoms but are less fit than category
1. Often, they exercise or are very active
occasionally, e.g., seasonally.

People whose medical problems are
well controlled, even if occasionally
symptomatic, but often are not
regularly active beyond routine walking.

Previously “vulnerable;’ this category
marks early transition from complete
independence. While not dependent on
others for daily help, often symptoms
limit activities. Acommon complaint

is being “slowed up” and/or being tired
during the day.

People who often have more evident
slowing, and need help with high

order instrumental activities of daily
living (finances, transportation, heavy
housework). Typically, mild frailty
progressively impairs shopping and
walking outside alone, meal preparation,
medications and begins to restrict light
housework.

People who need help with all outside
activities and with keeping house.
Inside, they often have problems with
stairs and need help with bathing and
might need minimal assistance (cuing,
standby) with dressing.

Completely dependent for personal
care, from whatever cause (physical or
cognitive). Even so, they seem stable
and not at high risk of dying (within ~6
months).

Completely dependent for personal care
and approaching end of life. Typically,
they could not recover even from a
minor illness.

Approaching the end of life. This
category applies to people with a life
expectancy <6 months, who are not
otherwise living with severe frailty.
(Many terminally ill people can still
exercise until very close to death.)

Can Geriatr J. 2020 Sep 1,;23(3):210-215.
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* 4 (3-5) (median (IQRs)) telehealth doctor clinics were provided per patient.

Results: Heart Failure Medications

* At the end of the program, 80.8% (n=21) of patients received either more heart
failure medications or mediations at higher dosages.

CHANGE IN NO. OF HEART FAILURE MEDICATIONS CHANGE IN DOSAGE OF HEART FAILURE MEDICATIONS

Decrease Decrease dosage
number 11.5%

15.4%

—

No change

26.9%
Increase

number
57.7%

No change
26.9%

Increase
dosage
61.5%
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Results: Heart Failure Medications

o Types of Heart Failure Medications Pre- and Post-Program

1:2 " Pre-Program (%) M Post-Program (%)
80
70
60
50
40

3

o

2

o

1

o

ACEI/ARB: Angiotensin-Converting Enzyme Inhibitor/Angiotensin Il Receptor Blocker
ARNI: Angiotensin Receptor-Neprilysin Inhibitor

MRA: Mineralocorticoid Receptor Antagonist

SGLT2i: Sodium/GLucose coTransporter 2 (SGLT-2) inhibitor
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Results: Empowerment

* Patients and/or RCH staff had a higher empowerment score after the program
(pre-program 10.313.0 vs. post-program 12.811.6, p<0.001)

* 34.6% and 65.4% fulfilled the 6 crucial points in empowerment pre- and post-
program respectively.

Empowerment Score
iy : *p<0.001

12

10

(o]

()]

H

N

Pre-Program Post-Program




Results: Heart Failure Hospitalization
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* Patients had lower rates of heart failure hospitalization (pre-program 2.410.7 vs.
post-program 0.210.4 at 3 months, p<0.001) and shorter hospital length of stay (LOS)
due to heart failure (pre-program 22.0+15.2 days vs. post-program 1.112.2 days at 3

months, p<0.001).

* There was no admission due to adverse drug reactions.

NO. OF HEART FAILURE HOSPITALIZATION

AT 3 MONTHS
¥ *p<0.001
3 A
[ | | |

2.5

1.5

0.5

Pre-Program Post-Program

Days
25.0

20.0

15.0

10.0

5.0

0.0

LOS OF HEART FAILURE HOSPITALIZATION

AT 3 MONTH
3 MONTHS *p<0.001
A

Pre-Program Post-Program




Results: Hospital Bed Days Saved Q%/

e Assumed that patients would have the same pattern of heart failure (HF)
hospitalization without the program:

* Average no. of HF hospitalization (pre-program): 2.4 in 3 months
* Average no. of HF hospitalization (post-program): 0.2 in 3 months
* Average LOS per HF hospitalization (pre-program): 10.1 days

* Average LOS per HF hospitalization (post-program): 4.7 days

» Total hospital bed days due to HF hospitalization (pre-program): 573 days
» Total hospital bed days due to HF hospitalization (post-program): 28 days

* 545 hospital bed days were saved for 26 patients (i.e. saved 21 hospital bed days
per patient) in this program.
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Conclusion and Future Direction

* The Smart Heart Failure Program is an innovative, safe, effective and
potentially health care cost-saving discharge support program to reduce
recurrent heart failure hospitalization in older patients living in RCHSs.

* Future extension may include:
1. patients with single heart failure admission; and
2. other reasons of emergency hospitalization (e.g. COPD exacerbation).
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