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Abstract: At least half of all heart failure (CHF) patients will have a comorbidity that could be un-
dertreated, requires additional speciality input and/or polypharmacy. These patients are then at risk
of iatrogenic and disease-related complications and readmissions if not closely supervised. Com-
mon comorbidities of relevance are cardiorenal and cardiometabolic syndromes (DM, obesity, OS-
A), chronic airways disease, elderly age, and accompanying pharmacotherapies. The structure of
community practice often leaves primary, speciality, and allied health care in silos. For example,
cardiology speciality training in Australia creates excellent sub-specialists to deliver diagnostic and
therapeutic advances. A casualty of this process has been the gradual alienation of general cardiolo-
gy toward general internal medical specialists and primary care practitioners. The consequences
are largely noticed in community practice. The issue is compounded by suboptimal communication
of information. This review explores these issues from a cardiology sub-speciality lens; firstly
cross speciality areas that are important for cardiologists to maintain their skill, and finally, to ob-
tain a brief overview of disease management and identify game-changing common denominators

such as endothelial dysfunction and self-management.

Keywords: Comorbidity, congestive heart failure, disease management, process of care, performance markers, specialist train-
ing, obesity, metabolically healthy obesity, obesity paradox, cardiovascular disease, cardiometabolic syndrome.

1. INTRODUCTION

Congestive Heart Failure (CHF) is an epidemic that will
contribute to deteriorating health budgets. At this point, opti-
mal care, defined as delivering guideline-based care through
a heart failure (CHF) program, is not achieved mainly due to
the ground (local) factors and inability to match those differ-
ences with service capacity. The OPTIMIZE-HF study
proves that a standardised process of care may be all that is
needed to achieve this and reduce the significant morbidity
and mortality, approaching 50% at 5 years [1, 2]. Equally im-
portant is the evolving paradigm of Diastolic Heart Failure
(DHF) syndrome that appears in older patients with similar-
ly poor outcomes [3].

The spectrum of CHF several decades ago and the re-
quirements of practice are changing in many directions.
While this may not adversely impact health outcomes in
most health clusters, it is gradually changing cost-efficacy in

* Address correspondence to this author at the Department of Cardiology,
Heart West Institute, Werribee Mercy Sub School, School of Medicine,
Notre Dame University, Notre Dame, IN 46556, United States;

E-mail: pupalan.iyngkaran@nd.edu.au

1573-403X/21 $65.00+.00

an unhealthy direction. Eventually, parity of services from
the funding will decline, and this could influence health out-
comes. For example, in CHF alone, more than 50% of pa-
tients will have at least one comorbidity such as diabetes,
obesity and metabolic syndromes, renal impairment, chronic
obstructive lung diseases, and other aging-associated fac-
tors. Many of these conditions now require multidisciplinary
care, including non-cardiac specialists and allied health prac-
titioners. Very importantly, it is not possible to improve car-
diac prognosis without addressing them [4, 5].

This review has several broad aims in the context of
cost-efficacy: firstly, we explore, through a cardiology lens,
several common co-morbidities associated with CHF that in-
fluences all major adverse cardiovascular outcomes
(MACE) and challenges; secondly, we look at disease man-
agement questions. The specifics are listed:

[i(] Comorbidities:
[a] What are priority areas and their common de-
nominators?

[b] What are the boundaries of cross speciality
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clinical practice and referrals?

[c] What are the parameters for clinical informa-
tion from research collaborations and vice
versa?

[ii] Disease Management:

[a] What are suitable mechanisms for training
and regulatory authorities to obtain informa-
tion on cost-efficacy from health clusters in
real-time, with continuity?

[b]  Where are the benefits of self-management ef-
ficacy and endothelial dysfunction analysis
for monitoring and reducing MACE?

[c] Is readmission an important/ sufficient
MACE parameter for phase - 4 trials?

1.1. CardioRenal Syndrome

1.1.1. Clinical Summary

ADHERE, OPTIMIZE-HF and EURO-HF were three
large registries that helped identify the depth and signifi-
cance of all stages of renal impairment and adverse major
cardiovascular outcomes (MACE). The cardiovascular sys-
tem maintains direct communication with all major organ
systems; however, the cardiorenal interaction appears the
most substantial in pathophysiological terms. The American
National Kidney Foundation Task Force on cardiovascular
outcomes in CKD considered renal diseases as the “highest
risk group” for future cardiovascular events and appropriate-
ly risk stratification and treatments for this risk be appropri-
ately factored into guidelines. Further studies consolidated
this knowledge and highlighted therapeutic under prescrip-
tion and even outright lack of prospective data (Table 1) [6].
The literature highlights three viewpoints: the renal perspec-
tive, the cardiac perspective, and, lastly, the issue of thera-
peutics. Both renal and cardiac impairment are associated
with and contribute to disease in the other acutely and chron-
ically. Acute worsening of cardiac and renal function por-
tends a worse prognosis, particularly during admissions. The
ethology and risk factors are multifactorial with significant
overlap [7].

1.1.2. What Cardiologist’s Need to Know

The diagnosis for renal impairment is principally by de-
tecting proteinuria in the urine (early) or increasing blood
Serum Creatinine (SCr) and reducing estimated Glomerular
Filtration Rates (eGFR). eGFR tends to decline naturally
with age, comorbidities, and medication use. A sizeable
CHF population will have at least some degree of renal im-
pairment at baseline and greater when associated with specif-
ic comorbidities. These patients are then at risk of undertreat-
ment, adverse cardiorenal syndrome crosstalk, and hospital
deterioration. In the acute setting, the SCr rise is delayed by
more than 48 hours with renal injury, while the eGFR values
will not accurately reflect true renal function. Numerous bio-
markers have been trialled, not meeting clinical bedside
translation standards. In pathophysiological terms (exclud-
ing direct toxins), determining the main determinant of a sin-
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gle nephron GFR will help (SNGFR = kf x AP). Renal perfu-
sion via afferent and efferent arterioles can be altered by pre-
renal hypoperfusion, renal (intraglomerular hypertension)
and relative post renal hypertension, and creating poor trans-
glomerular pressures. Prescribing can be challenging when
renal function is poor, and haemodynamics are low [8]. It is
important, however, to set actionable clinical goals, and the
four important ones are as follows: 1. Maintaining good prer-
enal perfusion and transglomerular pressures for blood to
flow across efferent arterioles; 2. Monitoring to reflect acui-
ty; 3. Medication - start medication low and slow. It is al-
ways better to have some medication than none; 4. Medical
case manager - either GP or specialist should be appointed
to lead the multidisciplinary team and be the go-to person
for issues.

1.1.3. Future Considerations

Cardiorenal syndrome requires guidelines to help steer
an individual approach where needed [10]. As venturing into
variations could lead to biases, this is preferably done within
a team-based approach. Other areas to explore are as fol-
lows: 1. Documenting perfusion versus Nephron issues ade-
quately; 2. Creating a multidisciplinary team; 3. Improved di-
agnostics options for diagnosis and monitoring; 4. Improved
renal injury markers; 5. Increasing indications for therapies,
e.g., Entresto; SGLT-2i; 6. Incorporating prescribing into
guidelines.

2. OBESITY AND ASSOCIATED SYNDROMES
(METABOLICALLY HEALTHY OBESITY)

2.1. Clinical Summary

Obesity is an epidemic that does not hide, presenting in
teenage years. Its chronicity is seen as waves in the health
system across all demographic spectra. The evidence for as-
sociation with CVD is also good evidence for atherosclero-
sis, hypercholesterolemia (high LDL cholesterol and low
HDL), hypertension and Type 2 diabetes (especially central
adiposity); ischemic heart disease, CVD incidence in young
to middle-aged adults, Coronary Heart Disease (CHD) inci-
dence in adults. The Australian Diabetes, Obesity and
Lifestyle Study (AusDiab) estimated that > 2.6 million (21%
over 25 years) were obese (BMI > 30), double the rate from
1980. Lower socioeconomic status and Aboriginal and Tor-
res Strait Islander peoples are at greater risk [10].

2.2. What Cardiologist’s Need to Know

Obesity is encountered in a high percentage of cardiolo-
gy consults and has many faces. Firstly it is a disease that
contributes to morbidity and mortality. This morbidity and
mortality have paradoxes within associated cardiovascular
conditions such as heart failure. It is a syndrome that has tak-
en a generic label and requires individualisation, e.g., socio-
logical and genetic (ethnic) factors play important roles.
There are subcategories such as ‘Metabolically healthy obesi-
ty’ if followed for more than 10 years also reveals previous-
ly unidentified risks [11]. HF specifically, Framingham
Heart Study noted every one unit increment in BMI increa-
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Reference Prevalence Outcomes Model of Care Future Considerations
* eGFR: >60 (1.0%); 45-59 (5.2%); * | eGFR independent predictor 1. Co-shared, multidisciplinary| 1. Team Structure & shared records:
30-44 (12.6%); 15-29 (20.8%); MACE & 1 LOH i. eGFR >60 GP lead » Medications - explore all prognos-
<15 (18.5%) * WREF predicts short term MACE ii. eGFR <45 Renal-Cardiolo- [tic medications. Document team deci-
* ADHF - 63.6% eGFR <30-45 gy specialist co share. sion if treatment withheld and circum-
ml/m min/1.73 m’ 2. Allied health priority if asso- stances to restart.
CRI [6] * Underreporting of | eGFR in ~ ciated with MetS + Convene team meeting - e.g.,
50% admitted CHF eGFR <30, yearly
« Identify team lead
2. Phase 4 study options for SGLT-2
& ARNi
3. Aggressive treatment for CRI
aetiology
* Global 39% <18yo 1 weight; « 1 risk BMI >35 kg/m’ 1. Co-shared, multidisciplinary| 1. Defining obesity risk for individu-
13% obese + 1 mortality BMI >40>35 kg/m’ als
Obesity [+ 1 CVD: CAD, CHF, HT arrhyth- | « Metabolically healthy obese 1 risk 2. Defining obesity targets for indivi-
Syndromes mia, SCD (>100%) when beyond 10yrs duals
[10, 12, 16]|* T Non-CVD - DM, OSA, MSS, in 3. Early use of SGLT-2 and ARNi
almost all other organ systems 4. Funding and models of care across
the health spectrum
*25-40% of HF * Median survival <50% of non-diabet-| 1. Co-shared Multidisciplinary | 1. Phase 4 study options for SGLT-2
Diabetes ic HF & ARNi
2. Co-shared models of care
* Mean age: 70 - 75 y (SD 15y). |+ Mortality: 5-y mort 50%; mdn survi- | 1. Co-shared cardiogeriatrics. 1. Cost-efficacy team
* Prevalence: 1% - 2%; <1% 40 y; val 4.2 y; >65yrs 30 d & 12 mth  |2. Greater allied health support| < decisions on device interventions.
2x 1 each decade, peak 10% >75 27.5%. for cardiac and non-cardiac co-| * Medication review ongoing cost-
yo. Lifetime risk 40 - 80 y is 40%. |+ Inpatient mortality 38%, 30 d & morbidities. benefit vs. QOL/ risk.
* CV comorbidity: >40%-70% HT, 16.4% 12 mo. 3. Coordinated home visits. |2. Model of care and funding - home
CRI, DM, IHD AF; OSA. >25% | * IH mortality-pneumonia (OR 1.60), visit; telehealth (social isolation).
Elderly & have >5 comorbidities. WREF (1.48), ischemia (OR 1.20);
Complex * Non-CV: >70% HF patients >80 | « Postdischarge mortality 60/90 d to 1
Care y vulnerable for “frailty”. y-5.4% to 14% and 17.4%; ischemia/
* Acute HF admission >50% elder- WREF (OR 1.52/1.46).
ly - mean age 75 yrs or octoge- | ¢ IH: mLOS: 4 to 20 d; mortality 4%
narian 80 years(range 21% t038%). to 30%.
* Readmission: 3 - 6m disch 27%
& 47% (60/90 d to 1 y-30% and
32%); >50% readmissions non-CV
(50% medication, disability)

Note: Four important comorbidities are highlighted. All these comorbidities present as a syndrome, risk factors, and without directly addressing the disease pathophysiology, HF
prognosis will remain suboptimal. These comorbidities all have overlapping etiologies and pathophysiology as well as disparate. Individualisation of care is thus vital. In the medi-
care funded model, the choices are limited. While they may work for the majority, patients can get left behind. (Fig. 2) and Table 2 draw attention to several areas to consider in new-
er models. Regardless, all models of care must have basic personnel or a ‘health care team.” This team constitutes specialists, general practitioners, nursing, and allied health services.
Identifying KPI that could make game-changing differences should be given priority, see (Fig. 3).

Abbreviations: ~ approximately; 1 increase; | decrease; ARNi - angiotensin receptor neprilysin inhibitor; CAD coronary artery disease; CHF - congestive heart failure; CRI - chron-
ic renal insufficiency; eGFR - estimated glomerular filtration rate (ml/m min/1.73 m’); GP - general practitioner; HT - hypertension; LOH - length of hospitalisation; MACE - major
adverse cardiovascular outcomes; MetS - metabolic syndrome; MSS - musculoskeletal and rheumatological; Ref - references; SCD - sudden cardiac death; WRF - worsening renal

function.

sed risk 5-7% for men and women, respectively. In chronic
and acute decompensated HF, an obesity paradox was noted
with lower (BMI < 27.8 kg/m®) and normal BMI; however,
its association with generic CHF, ischemic or other causes
remains unclear [12-15].

It is not feasible for a cardiologist to effect prognostic al-
terations in weight. On this particular condition, there are si-
los in medical practice as well as an allied health practice.
Allied health services can only be attached to GP practices
and care plans. Cardiologists can successfully address all the

major CV comorbidities; however, without an actual reduc-
tion in weight, the cost-efficiency of treatment becomes un-
clear [10, 12, 16].

2.3. Future Considerations

Health care funding and models for this comorbidity will
remain challenging. Primary prevention has not been fac-
tored adequately and which metabolic disease actually mani-
fests subsequently is unpredictable. There are duplications
and inefficiencies in health encounters. Areas to consider:
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Charts to subcategorise obesity risk in individuals
Charts to subcategorise obesity risk in established se-
vere CHF

e Understanding body fat distribution, composition,
and anthropometric index BMI
Specialist health care plans
Pathways of care/ services within health clusters for
obesity with BMI >35 -40 kg/m’

e QGreater access to public infrastructure, e.g., Rehab
across the spectrum of care pre-emptively (primary)
and improved secondary prevention

e  White papers, e.g., identifying key common denomi-
nators (Fig. 1); Bariatric surgery

*Thrombosis

sInflammation *lliness
*Vasomotor function *Nutrition
*Vascular remodelling *Exercise
*Plaque Rupture

Pathophysiolog Risk Factor

+Organ Failure

Organ Function
*Bloods??

*Weight Loss
*Physical Exercise
+Tx cause

Fig. (1). Common denominator of endothelial function and cardio-
vascular diseases. (4 higher resolution / colour version of this fig-
ure is available in the electronic copy of the article).

3. DIABETES AND HEART FAILURE

3.1. Clinical Summary

Type 2 diabetes is a common comorbidity with heart fail-
ure. Between 25-45% of all patients admitted with acute
heart failure have diabetes [1, 2]. Equally, patients with type
2 diabetes have an incidence of heart failure than those with-
out diabetes [3]. The greater severity and complexity of the
cardiac disease, as well as the underutilisation and relative
resistance to conventional treatments, increases the risk for
hospitalisation for heart failure [4], as well as readmission
[5]. Ultimately, the prognosis and survival of patients with
heart failure and diabetes have been approximately half ob-
served in non-diabetic individuals, even after adjusting for
conventional risk factors [6-8].

3.2. What do Cardiologists Need to Know?

3.2.1. It is not all about Atherosclerotic CVD

The management of cardiac risk in type 2 diabetes has
traditionally focused on atherosclerotic MACE, prioritising
lipid-lowering, antiplatelet therapies, and revascularization.
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Although myocardial ischemia may be an important contrib-
utor to heart failure and its prognosis, many patients also
have cardiac dysfunction due to microvascular disease,
LVH, myocardial fibrosis, and functional changes in the dia-
betic myocardium (collectively known as diabetic cardiomy-
opathy). Ultimately, most deaths in this setting are sudden
and related to decompensation rather than a new ischemic
event. The pathophysiology remains inadequately treated in
diabetic patients.

3.2.2. Beta-Blockade can be Safe and Efficacious in Dia-
betes

Although B-blockers are widely used in patients with
HFrEF, those with diabetes are less likely to receive f-block-
ers or have them up-titrated as recommended, even though
trial data demonstrate improvements in morbidity, rate of
hospitalisation, and mortality in this setting [9, 17]. This
may partly reflect concerns for adverse effects on glucose
and lipid control, hypoglycaemia, weight, hyperkalaemia, de-
pression, fatigue, sleep and/or sexual function. However,
newer “vasodilating B-blockers” may have superior tolerabil-
ity in patients with diabetes when compared to traditional [
blockers [18].

3.2.3. Mineralocorticoid Receptor Antagonists

Mineralocorticoid Receptor Antagonist (MRA) therapy
is effective in diabetic patients with HFrEF. In addition, in
symptomatic patients with HFpEF, MRA therapy can im-
prove outcomes. However, hypokalemia and volume deple-
tion are much more common in patients with diabetes, and
MRAs must be used and dosed cautiously, and potassium
levels closely monitored in this setting, even with newer
MRAs like eplerenone and finerenone.

3.2.4. New Combinations of Angiotensin Receptor Inhibi-
tor and Neprilysin Inhibitor (ARNi)

ARN:i is increasingly used in patients with HFrEF who
continue to be symptomatic despite treatment with RAAS
blockade and aldosterone antagonists. The overall response
to and tolerability of ARNiI in the subgroup of diabetic pa-
tients included in these trials were reassuringly similar or bet-
ter for some parameters than in non-diabetic individuals
[19], and the actions of neprilysin on cardiac fibrogenesis
and remodelling make it a logical target for patients with dia-
betes and HFrEF. The ongoing PARAGON-HP will assess
the broader utility of ARNi in patients with HFpEF, includ-
ing 43% with diabetes.

3.2.5. Atrial Fibrillation

Diabetes is recognised as an adverse prognostic feature
in patients with atrial fibrillation, including those with heart
failure. B-blockers are helpful for ventricular rate control,
while non-dihydropyridine calcium entry blockers can also
be helpful in patients with HFpEF. Catheter ablation for AF
can be safe and effective in diabetic patients with HFrEF,
who present with recurrent symptomatic AF, to decrease the
rate of mortality and hospitalisation [20]. However, recur-
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rence rates are higher in diabetic patients, and greater long-
term follow-up complications are potentially offsetting the
potential benefits of this catheter ablation.

3.2.6. Re-Admission can be Prevented

The majority of diabetic patients were admitted and then
discharged with a primary diagnosis of heart failure. Most
readmissions are not due to heart failure but rather due to
co-morbidity, including arrhythmia, infection, Adverse Drug
Reactions (ADRs), and renal impairment/reduced hydration
[5, 21]. These many different reasons for readmission under-
line the critical value of multidisciplinary comprehensive
care in all diabetic patients admitted with heart failure.

3.2.7. Choice of Glycaemic Control Agents can Affect
Heart Failure

Poor glycaemic control in patients with diabetes is asso-
ciated with an increased risk of heart failure and a poor prog-
nosis [22]. However, glucose-lowering per se does not re-
duce new-onset heart failure or hospitalisation in patients
with heart disease [23], while it carries risks including hypo-
glycaemia, weight gain, additional pill burden, and costs,
leading to substantial therapeutic inertia towards improving
glucose control in this setting. Nonetheless, careful optimisa-
tion of glycaemic control can reduce the risk of readmission
following discharge, especially in those with poor glycaemic
control (HbAlc > 8% [64 mmol/mol]) [24]. Prioritising
strategies that do not increase hypoglycaemia or fluid reten-
tion is also advantageous. In addition, the recent
ADA/EASD consensus statement and ESC guidelines sup-
port the use of Sodium-Glucose co-transporter 2 (SGLT2) in-
hibitors, which have been reported to reduce HF admission
in patients with diabetes and CVD [25] in a real-world sett-
ing [26].

3.3. Future Directions

Although the prognosis has substantially improved over
the last 30 years [27], the increasing prevalence of CVD dia-
betes means that more and more patients with diabetes will
require treatment for heart failure, both in primary care and
hospital. The majority of these individuals will have HFpEF,
for which there is currently limited data for interventions. Fu-
ture studies, including those with SGLT2 inhibitors and
ARNI, are planned to address this gap. However, treatments
at an earlier asymptomatic stage (detected as diastolic dys-
function or reduced contractile reserve) remain to be validat-
ed. Future interventions specifically targeting key patho-
genic pathways, including altered calcium homeostasis, car-
diac metabolism, inflammation, and fibrogenesis, are still
needed.

4. OLDER PATIENTS AND MEDICATION CONSID-
ERATIONS
4.1. Clinical Summary

Older adults over 60 years old are at a leading risk for
most Cardiovascular Diseases (CVD) due toa combination
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of accumulating modifiable risk and aging processes [25].
CHF is predominately a syndrome seen with increasing ag-
ing that has a cause and aggravates risk factors, comorbid
conditions, including psychological and social vulnerability,
as well as geriatric syndromes such as falls, confusion, and
frailty. All MACE are worse with advancing ages, including
rehospitalisation, which is a lead cause for patients > 65
years of age. It can also be classified as an epidemic in the
elderly, currently utilising >2% of health budgets predomi-
nately related to readmission and rates projected to increase
over the next several decades [27, 28].

4.2. What Cardiologist’s Need to Know

Echocardiography classifies CHF equally as predomi-
nately HFrEF and HFpEF. The clinical profile in the latter
differs, being more prevalent in women (>60%), older, more
obese, and contributing differently to risk. Currents trends
project HFpEF to be the most prevalent form of CHF within
one decade; the current prevalence is 1-5.5%, increasing 1%
yearly [29, 30]. Post-discharge >30% will be hospitalised or
die [31]. The elderly are challenged with additional factors;
some establish the prevalence of cognitive decline or mood
disorders or depression and decompensated HF presenting
as pseudodementia; and other novel areas include peripheral
changes in the musculoskeletal system, vascular system, and
systemic changes in metabolism [32-34]. Three important
factors require specific consideration: firstly, altered physiol-
ogy of aging, altered pharmacodynamics, particularly with
hepatic and renal impairment, and pharmacokinetics with re-
duced total body water content, body mass, and fat tissue.
The ensuing reduction in the volume of distribution influ-
ences plasma concentrations of lipophilic or hydrophilic
drugs; secondly, the combination of comorbidity (two thirds
> 2 and one in four have 6 or more noncardiac comorbidi-
ties) influences compliance and lowers safety for adverse
events; thirdly, social isolation and poor self-efficacy alters
MACE.

4.3. Future Considerations

CHEF in the elderly is complex, and a surgical approach
is needed. As readmission, the leading factor in health cost
is linked to morbidity and mortality outcomes, and a concert-
ed focus must be placed on this performance indicator.

e Epidemiology - prospective CHF databases collect-
ing information across a patient’s health care journey
will allow a better understanding of the differences
in both forms of CHF and will be best to target strate-
gies.

e Readmissions: ensuring process of care similar to the
OPTIMIZE-HF study are in place; with a shared un-
derstanding from stakeholders in the health cluster.

e Treatment considerations [35]: ensuring that a com-
plex care team is involved in difficult management
decisions especially when drugs need to be omitted.
Novel targets are being explored predominately for
DHF, which should be mentioned in guidelines. Opti-
mising medication safety, exploring pill burden, and

5
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optimal device utility will require increase local ex-
pertise and training. Some points will be difficult to
place into guidelines, but generic pillars will develop
to guide case by case decision making.

5. FUTURE DIRECTIONS

The greatest impacts on CHF outcomes from trials were
from therapeutics delivered within a RCT machinery and
post-trial structured service based around the OPTI-
MIZE-HF design. The discovery of novel pharmaceuticals
appears to have plateaued; however, achieving improved out-
comes from the available agents requires more impetus, as
the goals are realistic and achievable. As an example, within
the Australian Medicare-funded health system, funding to
provide therapies generated from RCT is just to ensure that
the delivery mechanisms for communities are in place. It is
thus impossible to guarantee trial evidence is replicated
across the health spectrum. Phase 4 research must play a
greater role in health clusters (Fig. 2). It is due to these
points we should explore future needs starting with a curricu-
lum for specialist trainees in these areas:

5.1. Terminology

Several important terms should become common ‘lingo’
among practising clinicians and implemented into the quali-
ty assurance of practices (Fig. 3):

e Disease Management - is a systematic process with
six arms involving identification of the population,
utilization of evidence-based practise, a collaborative
practice model (e.g., including physicians to support
service providers), support by patient self-manage-
ment and finally in doing so factor in education, pro-
cesses and outcomes measurement or evaluation in a
feedback loop with routine reporting. In a CHF
chronic care model, various participants provide ‘dis-
ease management support’ such as case manage-
ment, gatekeeping and/or multidisciplinary care.

e Taxonomy [21] - a system of classification, e.g., In-
ternational Classification of Diseases, Tenth Revi-
sion, Clinical Modification (ICD-10-CM) or Disease
Management (Fig. 1) [21].

e Process of care [21-23] - defines a cluster of terms
that incorporates and overlaps ‘performance’ or
‘quality of care’ measurements. It involves stan-
dardizing (defining), collecting, analysing, and re-
porting of information; define ‘Terms of reference’
(e.g., a subject or entity) providing health services. It
is the most valuable measure of cost-efficacy to pa-
tients and stakeholders. Key performance indicators
involve a methodology to determine the most critical
performance measures. The parameters are based on
scientific evidence that reflects guidelines, practice
parameters, and standards of care. Findings are pro-
vided objectively as a numerical or percentage; how-
ever, subjective elements must increasingly be con-
sidered.

¢160721187934

Iyngkaran et al.

"N | Specialist |
* Broad Knowledge * 1. Learning * Focused

« Capacty to Practice « 2, Accreditation « Scope of Practice
+ Log Book + 3, Clinlcal » High Volume
« Supervision i iandards » Audit/ CME

* Required £ Rasaaieh, * Varlable

«*Community
Consultant®

Fig. (2). Model of training and practice and potential missing links;
A. Governments provide accreditation bodies the authority to deter-
mine the scope and breadth of training for cardiologists servicing
health clusters. Regulatory authorities supervise this process. Clini-
cal services are then provided, and standards are required, again su-
pervised by accrediting bodies and monitored by regulatory bodies.
The issue for the present is the communication of these two bodies
to shape the needs of an individual health cluster. For e.g., a cardiol-
ogy practice in remote Aboriginal communities will differ from
one in a low socioeconomic, multiethnic community. B. Essential
elements for training and practice are highlighted. At each stage,
greater emphasis is placed on different elements. For optimal cost-
efficiency, all these elements should be present; however, it is not
always possible in clinical practice. Leveraging/ facilitating cooper-
ation across the spectrum of that speciality can ensure trainee spe-
cialist communication/ corporation facilitates continuity of stan-
dards on either side. A ‘Community Consultant’ could be the miss-
ing link in the current system to feedback specific issues to rele-
vant authorities. It is hoped this type of position could provide train-
ing modules to specialists, a guide to existing workforce reskilling,
and match trainee interest to additional curriculum modules with
the needs of a health cluster. Cardiology training in Australia is reg-
ulated by the Royal Australasian College of Physicians (RACP).
Upon completion, a fellowship is obtained that allows accreditation
via the Australian Health Practitioner Regulation Agency (AH-
PRA). These organisations then require standards that need to be
maintained through self-reporting of continuous medical education.
(4 higher resolution / colour version of this figure is available in
the electronic copy of the article).

e Cost-effectiveness [25] - economic analysis compar-
ing the relative costs and effects (outcomes) of an as-
pect disease management expressed as a ratio with
numerator as a cost associated with health gain and
denominator gains in health (e.g., years of life,
deaths averted).

Pathways for clinical practice and Medicare Gaps - it is
becoming increasingly difficult to practice in isolation and
leverage hospital infrastructure and meet cost-efficiency
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standards. The Medicare locals, GP Superclinics, and Chron-
ic Diseases Team Care Plans billing items aimed to address
this, were not as successful as anticipated. Outpatient ser-
vices are best to run in the community close to patients, and
it may never be favourable for public hospitals to compete
for this except for advanced subspecialty services. Future
plans must incorporate greater avenues for both specialist
and general practitioners to uniformly access these services
in the care plans. Greater oversight must be provided for doc-
umented team meetings between the parties in the plan to
achieve targets and have access to all required services [17].

Disease Management

Dimension

» Quality Measures

« Diagnostics

» Patient Education

» Treatment

» Monizoring of
Disease Status

#Self Management

Endothelial | Cost
Eunctor [— Efficacy

Fig. (3). Disease Management components, Measuring Perfor-
mance and Cost Efficacy; (A) Disease management is now stan-
dardised through well-established taxonomies. Designing a model
of care requires an understanding of historical and current mod-
elling of future care. Within each health cluster, disease manage-
ment programs are designed that administer care via domains. Di-
mensions of care are specific aspects of care within each domain.
In defining the key performance indicators from established perfor-
mance measures, collaboration is required between stakeholders.
Bodies such as the Royal Australasian College of Physicians
(RACP) could play important roles in a given endorsement or vali-
dating the ‘Process of Care’ findings. This will ensure a step lock
measure in the process and enhance credibility for translational
works or even go further to define the priority areas research
bodies could fund. (B) Finally, cost-efficacy includes both clinical
and research works. As there are significant overlaps for high value
works across cardiac and comorbidity associated specialities, col-
laboration across a broader alliance could provide data to identify
the loci for cost efficacy disease management targets. (4 higher res-
olution / colour version of this figure is available in the electronic
copy of the article).

e Subspecialist Education Curriculum - two areas
could be considered. During training, greater empha-
sis on models of care including self-care, audits, and
importance of cost-efficacy in clinical practice; se-
cond in practice, assistance in achieving continuous
medical education in areas relevant to patients and
care required in the practising health cluster. Where
there are gaps in facilitations for research institutes,
consultancy should be initially offered, or an audit
should be conducted if needed. The results of which
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should trackback to the funding administration of
that cluster. Self-management deserves special men-
tion as large sums of money have been invested; how-
ever, translational issues still remain. It remains the
most cost-efficacious common denominator to re-
duce all MACE. We reference some of our earlier
publications for readers [18-20]. A proposed schema
for future works is enclosed (Fig. 2). While scores
capture the risk of one disease, they do not factor
risk for associated comorbidities, e.g., at least 50%
of CHF readmission are non-cardiac [1]. Thus nest-
ing comorbidities sub-studies in larger CHF re-
search, including epidemiology, e.g., performance
measures to basic sciences, is important but requires
a coordinated approach.

e Prospective Registries - information on deaths are
readily accessible. Real-time databases are limited to
medical procedures and are selective. With the ad-
vent of data mining technologies, the standardisation
of digital data into systems require greater explora-
tion. Large registries across health clusters rarely
have the power to define local solutions. Nested
health cluster registries within a state or national reg-
istry must be given priority if we have to improve
health care with increased levels of complexity
[21-26]. Several priority areas of overlap include clin-
ical self-management efficacy Table 2 and basic sci-
ence advancement of endothelial function (Fig. 3)
translational works.

In Table 2, we propose a framework for a clinical tool to
assess Congestive Heart Failure (CHF)and readmission risk
for ambulatory patients, by defining the actionable care ar-
eas to distribute resources following first and early encoun-
ters. The need for such a tool is evident following outpa-
tients and new emergency department presentations. Among
some successfully translated clinical tools in cardiovascular
medicines are CHADVASC-2 and HASBLED scoring sys-
tem for Atrial Fibrillation (AF). A translatable tool for CHF
has been less forthcoming. Fundamental differences in dis-
ease processes exist between CHF and AF; firstly in defin-
ing the risk, in this case, readmission as opposed to stroke;
secondly, the domains and dimensions of care influence this
risk mostly; and finally, the scoring system to execute the
management strategy, with CHF a basket of options unlike
fixed haematological strategies with AF. A CHF scoring sys-
tem has thus more interactive components, but the ease of

use 18 more or less similar as with the AF scores. We have

thus isolated the clinical assessment needs to: 1) specific
high-risk readmission criteria: including comorbidities,
mood, the current quality of life, social circumstances, and
compliance, 2) ability to manage independently - grades of
self-care ability and efficacy, 3) additional support domains
required and 4) final score and health services support to be
mobilised. We cite references for previously published work
on each of the areas, individually [1-9, 17, 18, 20, 24, 25]. A
combined approach is the current focus. (See Appendix 1).



Current Cardiology Reviews, 2021, Vol. 17, No. 5

5.2. Health Clusters and Common Goals

The needs of health systems are not homogenous. The
medicare program, however, has narrow funding goals.
Defining health clusters in each Australian state will allow
jurisdiction and accountability. It also provides an opportuni-
ty to define the constituents (patient population) and their
needs, as well as stakeholders who should be participants in

Table 2. Heart failure ambulatory readmission risk scoring tool.
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the goals set in that cluster. This should rightfully include a
spectrum from primary care, tertiary and quaternary care, al-
lied health, and government administrators.

5.3. Advocacy & White Papers

Among the greatest impacts of an organisation is that
any positions taken represent a consensus of sorts. The advo-
cacy arm of medical bodies must devote a proportion of

Domains of Care Heart Failure Ambulatory Readmission Risk Dimensions of Care #Yes No [*D
1. Baseline readmission risk 1. Comorbid risk 1-3+ 01 -
2. Managing ADL 1 0 -
3. Adequate Social supports 1 0] -
4. Compliance 1 0] -
5. Mood - neurovegetative, psychological (Ref 4) 1 0] -

form; cood with inpt team).

2. Living at home (SKills & Goals) |a. Do you know “how to (skill)..to achieve (goal)”...
a. Self-care Maintenance 6. Problem Solve - e.g i) monitoring; 0or-1 1] -
: ::lli—-ézz %Zigizrzzl/tlifﬁcacy 7. Decision making question 0or-1 1] -
8. About physical function - e.g i) exercise 0or-1 1] -
b. Do you know “what to do if (skill) to achieve (goal)”...
9. Resource utilization e.g i) monitoring with action 0or-1 1| -
10. Form patient-provider partnership e.g i) engage health system 0or-1 1] -
11. Action planning when self-tailoring 0or-1 1] -
¢. Do you know “how confident you are (skill)...when faced with (goal)”
12. Has the client previously received rehab/education? State-level of Self-Care Confidence Oor-1 1| -
(SR, SE, TI, TE) - e.g. i) adherence to diet ii) compliance
3. Supports for living at home 13. Do you need additional services 0or-1 1] -
4. Chronology 14. Presentation of CHF or comorbidity acute (1) or subacute-chronic (0). (If acute, go to long- 1 0| -

5. TOTAL SCORE (NB// minus score given if excellent self-care capacity or support) - -

6. HF Team (HFT)

15. Correspondence to (dn, gp, ot, n, p, ph, r, shf, so, others) - -

Service Delivery Needs

Score <1 in each dimension or requires <1 domain of | Score =2 in at least 2 or more for any dimen- | Score > 3 for any dimension or > 2 for a di-

care sion or >1 domain of care

mension or domain of care

Reassess bi-annually

A patient has low re-admission risk and can self- manage. |A patient has moderate readmission risk and may [The patient is likely to be at a high risk of read-
have limited self-care capability

mission and probably does not have the capaci-
ty to self-care independently

Short-term allied health support and self-care education
may be appropriate. Patient may be a good candidate for

technology-assisted out-patient HF programs

Medium to long-term allied health support and
self-care education may be appropriate. Patient | out-patient support are likely to be needed. Pa-

may be a candidate for technology-assisted out-pa-| tient is unlikely to independently self-care.
tient HF programs

Long-term allied health support and nurse-led

Tailored Resources Required

Domain combinations (C; H; T)

Dimension hierarchy Duration: Notes:
R; S; A) (S; M; L) -Intervention
Model (I)
- Other consider-
ation
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resources addressing pressing issues. These can be national
or regional. The mechanism by which such matters are
raised is unclear. One method would be a call for submis-
sion over a two-year term. These issues are then raised and
voted on. The issues receiving support will be supported
through a “White Paper’.

CONCLUSION

Comorbidities associated with CHF are associated with
greater MACE, cost, and complexity of care. Current and fu-
ture guidelines are unlikely to provide greater clarity for ma-
nagement. Quality improvement studies such as OPTI-
MIZE-HF have shown that administering guideline care
achieves desired outcomes. In Australia, there are many con-
founders that hinder achieving this goal. While it is essential
to focus on CHF and each comorbidity, it is also vital to fo-
cus on care models. Defining this within a health cluster is
likely to provide the greatest benefits. We have highlighted
several key comorbidities, outlined broad approaches for
them, and explored a care model that provides opportunities
and solutions for trainees and physicians in a collaborative
approach. We would encourage more robust discussions in
this area to bring attention and facilitate long term solutions
in the medicare funded model of care. Two areas of com-
mon overlap between CHF and any associated comorbidity
are self-management and endothelial dysfunction. Larger
studies involving any of these syndromes should consider
nesting other comorbidities as sub-studies.
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APPENDIX 1 ABBREVIATIONS FOR TABLE

ABBREVIATIONS: (Infrastructure - use large caps; Per-
sonnel - use lower caps)

Self-Care SKILLS: 1) Problem solving, 2) Decision mak-
ing, 3) Resource utilization, 4) Form patient-provider partn-
ership, 5) Action planning with Self-tailoring.

Self-Care GOALS 1) Monitoring (G,M), 2) Monitoring
with action (G), 3) Exercise (G,M), 4) RF Modification and
preventive behaviours (G), 5) Engaging health system
(G,M), 6) Compliance (G,M,P), 7) Diet adherence (G,M,P).

*D = domain of care to action deficit. A/C = Ambulatory
or Community; H = hospital; T = technology assisted CHF
care; | = intervention category (potential overlap); HFT -
heart failure team.
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* Cl - GP; C2 - cardiologist; C3 - community allied
health.

* HI - ED; H2 - specialist clinics; H3 - hospital allied
health.

* T1 - phone; T2 - mobile; T3 - internet.

* 1 - Case management; 12 - Chronic care model; I3 -
discharge management; 14 - Multidisciplinary team; I5 -
Complex intervention; 16 - primary or secondary care fol-
low-up; 17- self-care.

* HFT - h = hospital; p = private; dn - district nurse; gp -
general practitioners; n - nurse; ot - occupational therapist; p
- physiotherapy; ph - pharmacy; ps - psychologist; r - rehab;
shf = HF specialist; so - other specialist.

* #Yes = dimensions of care to action within each health
care domain. R = highest readmission risks; S = self-care; A
= ambulatory care at home.

* R1 - Comorbidity; R2 - Functioning (physical, occupa-
tional, perceptions on health (potential overlap), personal be-
lief (potential overlap), psychological and social functioning
(potential overlap); R3 - social supports; R4 - mood (neu-
rovegetative, psychological); R5 - compliance.

S1 - Patient Activation (items 1-3); S2 Delivery System
Design/Decision Support (items 4-6); S3 - Goal Setting
(items 7-11); S4 - Problem-solving/Contextual Counselling
(items 12-15); S5 - Follow-up/Coordination (items 16-20).
(SR - symptom recognition; SE - symptom evaluation; TI -
treatment implementation; TE - treatment evaluation).

* Al - independent; A2 - some supports; A3 - dependant.
Duration: S - Short; M - Medium; L - Long-term.
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