
Open access�

   1Halatchev IG, et al. Open Heart 2020;7:e001221. doi:10.1136/openhrt-2019-001221

To cite: Halatchev IG, 
McDonald JR, Wu W-C. A 
patient-centred, comprehensive 
model for the care for heart 
failure: the 360° heart failure 
centre. Open Heart 
2020;7:e001221. doi:10.1136/
openhrt-2019-001221

Accepted 18 May 2020

1Cardiology, Saint Louis VA 
Medical Center John Cochran 
Division, Saint Louis, Missouri, 
USA
2Cardiology, Washington 
University in Saint Louis School 
of Medicine, Saint Louis, 
Missouri, USA
3Infectious Diseases, Saint Louis 
VA Medical Center John Cochran 
Division, Saint Louis, Missouri, 
USA
4Infectious Diseases, 
Washington University in Saint 
Louis School of Medicine, Saint 
Louis, Missouri, USA
5Cardiology, Providence VA 
Medical Center, Providence, 
Rhode Island, USA
6Cardiology, Brown University 
Warren Alpert Medical School, 
Providence, Rhode Island, USA

Correspondence to
Dr Ilia G Halatchev; ​ihalatch@​
wustl.​edu

A patient-centred, comprehensive 
model for the care for heart failure: the 
360° heart failure centre

Ilia G Halatchev,1,2 Jay R McDonald,3,4 Wen-Chin Wu5,6

Viewpoint

© Author(s) (or their 
employer(s)) 2020. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published 
by BMJ.

Heart failure (HF) is a chronic heteroge-
neous clinical syndrome that is unified by 
the presence of clinical signs and symptoms 
of congestion and by the difficulty of its diag-
nosis and management. Its prevalence, of 
6.5 million people in the USA,1 is rising due 
to an increasing incidence and to advances in 
medical, interventional and device therapies 
which extend the longevity of the affected 
patients. Despite these advances, HF is char-
acterised by intermittent and recurrent exac-
erbations, which are associated with high 
morbidity, mortality and costs. The estimated 
costs of HF care are 40 billion dollars annually 
in the USA, from which >10 billion are due 
to hospital admissions after presentation to 
an emergency department (ED).2 Currently, 
the care paradigm for patients with HF is 
dichotomous, divided between the care of 
patients with chronic compensated HF in the 
outpatient setting and acute decompensated 
heart failure (ADHF) in an inpatient setting. 
Patients with compensated HF are managed 
longitudinally in outpatient clinics, including 
HF cardiology clinic, general cardiology clinic 
and primary care clinics. Traditionally, each 
of these clinics exist as independent ‘silos’ 
with limited direct communication between 
them. Furthermore, they are designed, 
staffed and supplied to provide traditional 
outpatient care, with limited ability to inter-
vene in a rapid or invasive way. This is clearly 
focused on the evaluation and management 
of compensated patients.

Perhaps it is not surprising that ADHF 
accounts for over 1 million annual ED 
presentations in the USA.2 When a patient 
with ADHF presents to any of the above-
mentioned clinical offices, there is a limited 
infrastructure and capabilities to address their 
acute needs. For a mild decompensation, 
oral diuretics may be adjusted with a plan for 
follow-up laboratories and phone calls. For 
a more severe decompensation, a patient 
may be directly admitted to the hospital or 

referred to the nearest ED. More than 90% 
of all patients with ADHF presenting to an ED 
are admitted to the hospital, for an average 
length of stay of 5 days.2 Even though inpa-
tient admission for decongestion is the major 
throughput for ADHF care, there have not 
been significant changes in the ED or inpa-
tient care of these patients for the past several 
decades. This is reflected in the most current 
American College of Cardiology/American 
Heart Association (AHA) guidelines from 
2013 and subsequent update in 2017,3 4 which 
do not give guidance for risk stratification of 
ADHF, nor the appropriate care setting of 
therapy. What recommendations are avail-
able primarily focus on in-hospital manage-
ment with decongestion with an intravenous 
diuretic, home HF medical therapy should 
be continued, and for discharge planning. 
Indeed, the high readmission and compli-
cations rates, including death, may be due 
to the lack of clinical trials data and stan-
dardised practices of ADHF management in 
the ED and as inpatients.

We propose that an alternative paradigm 
for the long-term management of patients 
with compensated HF and ones with ADHF 
is needed to improve outcomes of patients 
with HF at lower costs—the 360o HF centre. 
This should be a patient-centred comprehen-
sive, inpatient and outpatient, care model 
that uses a care coordinator to manage 
patients with HF (figure  1). Chronic care 
models using multidisciplinary healthcare 
professionals, such as care coordinators, self-
care/wellness educators, group therapy/
education, dietitians, clinical pharmacists 
and social workers, have been effective in 
other chronic disease models.5 6 On the 
outpatient side, where the patients with HF 
spend the majority of their time, the model 
must be centred around the patient who will 
be coupled with a care coordinator. A meta-
analysis of 47 randomised studies of care 
coordination after hospital discharge across 
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Figure 1  360o heart failure centre: a patient-centred comprehensive model for the care for congestive heart failure (HF) . 
The care is centred around the patient with distance of different services representing the frequency and level of support. The 
patient is in the centre of the inner circle and can receive home services, including monitoring and home nursing (capable 
of intravenous (IV) or subcutaneous diuresis (SQ)). The care coordinator, through whom all supportive services provide 
coordinated care, manages all aspect related to the HF management of the patient. Additional services, including dietary, social 
work and pharmacy, have close regular follow-up and interventions with the patient. Other services, including occupational 
health, physical therapy and cardiac rehabilitation, can be used on as-needed basis. Patient continues to follow closely with 
primary care practitioner (PCP) and cardiology clinics (capable of IV or SQ diuresis).

a variety of diagnoses, including HF, showed reduction 
in readmissions, a trend toward reduction in mortality 
and improvement in patient satisfaction.7 Indeed, the 
AHA recommends that care coordination, among other, 
is essential for patients with HF being discharged from 
the hospital after ADHF admission.8 The care coordi-
nator, who may be a mid-level practitioner, like a HF 
nurse practitioner or physician assistant, will be deeply 
familiar with the medical, mental, social and financial 
condition of the patient with HF and be the direct 
point of contact for the patient and other providers 
for any chronic or acute medical status changes. The 
care coordinator must have multidisciplinary support 
staff previously shown to improve clinical outcomes 
for patients with HF including a dietitian,9 10 a clin-
ical pharmacist11 12 and a social worker,13 who can be 
shared with the patient’s primary care physician. Diets, 
like Dietary Approaches to Stop Hypertension and 
the Mediterranean diet, have shown benefits in the 

secondary HF prevention and in reducing the mortality 
in women with HF.9 10 Several randomised controlled 
studies performed in multiple continents found that 
integrating clinical pharmacists in the care of patients 
with HF results in reduction in hospitalisations, either 
from HF or other, which has led to the recommendation 
that clinical pharmacists be part of the team caring for 
patients with HF by the Heart Failure Society of America 
and American College of Clinical Pharmacy Cardiology 
Practice and Research Network.11 12 A major predictor 
for poor outcomes and hospital readmissions for HF 
are inadequate social resources and support,14 which 
can be addressed by a social worker. A randomised trial 
by O’Donnell et al,13 found that a social worker-lead 
palliative care intervention can facilitate end-of-life and 
goals of care discussions in patients with advanced HF. 
Therefore, we propose that these multidisciplinary care 
providers can be strategically used for:
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►► Dietary education which must take place in the 
patient’s home and while grocery shopping to truly 
be effective in promoting durable lifestyle change.

►► A clinical pharmacist is instrumental in reviewing 
patients’ medication lists to help evaluate for possible 
deleterious interactions between different medi-
cations not usually prescribed by HF practitioners, 
and suggest alternatives to existing medications, like 
sodium–glucose cotransporter-2 inhibitors in patients 
with diabetes.

►► A social worker is essential to help the patient and 
provider navigate through the multitude of financial 
and logistical barriers to providing better options for 
medical, mental and financial health.

Additional services such as telehealth and/or 
CardioMEMS should be available to monitor patients 
with HF at home. All patients with HF can benefit from 
daily monitoring for early detection of deviations in 
established haemodynamic parameters. CardioMEMS 
was indicated for high-risk patients, defined as having 
advanced heart failure with New York Heart Association 
III symptoms and a HF hospitalisation in the past year by 
the USA Food and Drug Administration.15 More recently, 
‘real-world’ studies showed more significant reduction 
in pulmonary artery pressures than the initial study and 
significant reduction in HF hospitalisations.16 17 Home 
telehealth monitoring of weight, blood pressure and 
heart rate, which also has been shown to reduce mortality 
in patients with HF,18 19is appropriate for all remaining 
patients. When a patient with HF is identified as having 
a persistent unfavourable change in their monitoring 
parameters by telehealth and/or CardioMEMS, such as 
an increase in weight or pulmonary capillary wedge pres-
sures, they should be contacted to evaluate for correla-
tion with worsening in symptoms.

A 360° HF centre should provide more extensive and 
interventional outpatient services for patients with HF 
than a traditional cardiology clinic. When adjustment of 
oral diuretics is ineffective, elected patients with HF should 
be treated with intravenous or subcutaneous infusions of 
diuretics at home (through home services) or in clinic. 
This, however, requires home and/or clinic services that are 
enabled to administer and monitor the effects of 20 21intra-
venous and/or subcutaneous (for review, see Afari et al22) 
diuretics. In the case of subcutaneous administration, 
patients would need to have their blood drawn (potentially 
before and 1–2 days after administration) to evaluate for 
changes in renal function and electrolytes. With intrave-
nous administration, patients would also need to be moni-
tored for vital sign changes for 3 hours after administration 
and repeated blood draws. The combination of close moni-
toring via telehealth and/or CardioMEMS with the appro-
priate intervention of a care coordinator in HF clinic and 
at home will help with the early management of HF decom-
pensation, thus averting ED presentation and hospital 
admissions usually associated with this patient population.

Patients with ADHF who present to the ED should be 
evaluated by the ‘six-axis model’23 and if determined to 

be low risk could be discharged through close collabora-
tion between the ED and a 360o HF centre. Patients with 
ADHF and high-risk features should be admitted to either 
a medical service with HF specialist consultation or to a 
primary HF service for further management. The inpa-
tient ADHF care should focus on symptomatic improve-
ment of congestion, diuresis to reach euvolaemia and 
evaluation for potential causative factors of the ADHF 
presentation, including cardiac or non-cardiac comor-
bidities, disease progression or dietary/medication non-
adherence. The 360o HF centre care coordinator and 
multidisciplinary team would be well equipped to create 
an action plan to address such specific HF patient’s 
causative factors and to initiate palliative care consulta-
tion when appropriate. Continuity of care with the care 
coordinator and pharmacist in the 360o HF centre keeps 
consistent messaging regarding dry weight monitoring, 
as well as medication education, key elements in the 
care of patients with HF. Regularly held comprehensive 
discharge planning meetings, incorporating the 360o HF 
centre care team with the inpatient teams, should be held 
to evaluate for need of additional services (such as phys-
ical therapy, ocupational therapy, home health, chore 
worker, telehealth, CardioMEMS or hospice) and to facil-
itate the execution of these multidisciplinary discharge 
plans. At the time of hospital discharge, every patient 
with ADHF must have baseline monitoring parameters 
(including estimated ‘dry weight’), instructions for the 
patient to call the care coordinator for changes in symp-
toms, pharmacy education on medication administration 
and side effects, a 30-day supply of all discharge medica-
tions with prescriptions for refills and a 7-day follow-up 
appointment in the HF clinic. Ultimately, randomised 
clinical trials are needed to assess feasibility, safety and 
effectiveness of inpatient versus outpatient management 
of patients with ADHF presenting to the ED.

There are many barriers to creating an effective 360o 
HF centre. First and most obvious is the belief that the 
costs and reimbursements in the current fee for service 
model will not adequately compensate for the afore-
mentioned services. Diuretic administration through 
subcutaneous or intravenous route have designated 
billable Current Procedural Terminology codes (96365, 
96366, 96374 and 96372) for either push or infusion, 
with similar reimbursement for both the technical and 
the provider fees to many common cardiac procedures, 
like echocardiograms or moderate sedation. As of 2019 
telemedicine now also has billable codes (99 201 and 
99 215 as well as 99452, 99451, 99446, 99447, 99448 and 
99449)24 to account for the services provided to monitor 
and manage patients with HF via home telehealth and/
or CardioMEMS. Second, there are concerns that this 
programme will increase utilisation of medical resources 
and costs. However, it is more likely that by preventing 
costly inpatient admissions, reducing adverse outcomes 
and lost productivity due to ADHF, the costs of a 360o 
HF centre will be more than offset. This must be vali-
dated through clinical studies comparing the costs and 
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outcomes of the current standard of care with the 360o 
HF centre, which is in line with the ongoing changes 
to restructure reimbursements based on performance 
metrics rather than the current fee for service model: 
paying for health, not for healthcare.

Contributors  All authors contributed to the intellectual framework of the paper, 
wrote and edited the manuscript.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient consent for publication  Not required.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  No previosely unpublished data was presented in this 
paper.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://​creativecommons.​org/​licenses/​by-​nc/​4.​0/.

References
	 1	 Benjamin EJ, Virani SS, Callaway CW, et al. Heart disease and 

stroke Statistics—2018 update: a report from the American Heart 
Association. Circulation 2018;137:67–492.

	 2	 Jackson SL, Tong X, King RJ, et al. National burden of heart 
failure events in the United States, 2006 to 2014. Circ Heart Fail 
2018;11:1–12.

	 3	 Yancy CW, Jessup M, Bozkurt B, et al. 2017 ACC/AHA/HFSA 
Focused Update of the 2013 ACCF/AHA Guideline for the 
Management of Heart Failure: A Report of the American College 
of Cardiology/American Heart Association Task Force on Clinical 
Practice Guidelines and the Heart Failure Society of America. J Am 
Coll Cardiol . 2017;70:776–803. [Internet].

	 4	 Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA Guideline 
for the Management of Heart Failure: Executive Summary. J Am Coll 
Cardiol 2013;62:1495–539. [Internet].

	 5	 JCS Joint Working Group. Guidelines for treatment of acute heart 
failure (JCS 2011). Circ J 2013;77:2157–201.

	 6	 From AM, Leibson CL, Bursi F, et al. Diabetes in heart failure: 
prevalence and impact on outcome in the population. Am J Med 
2006;119:591–9.

	 7	 Braet A, Weltens C, Sermeus W. Effectiveness of discharge 
interventions from hospital to home on hospital readmissions: 

a systematic review. JBI Database System Rev Implement Rep 
2016;14:106–73.

	 8	 Albert NM, Barnason S, Deswal A, et al. Transitions of care in heart 
failure: a scientific statement from the American heart association. 
Circ Heart Fail 2015;8:384–409.

	 9	 Dos Reis Padilha G. Sanches Machado d’Almeida K, Ronchi Spillere 
S, Correa Souza G. Dietary Patterns in Secondary Prevention of 
Heart Failure: A Systematic Review. Nutrients 2018;10.

	10	 Levitan EB, Lewis CE, Tinker LF, et al. Mediterranean and DASH diet 
scores and mortality in women with heart failure: the women's health 
Initiative. Circ Heart Fail 2013;6:1116–23.

	11	 Milfred-Laforest SK, Chow SL, Didomenico RJ, et al. Clinical 
pharmacy services in heart failure: an opinion paper from the 
heart failure Society of America and American College of clinical 
pharmacy cardiology practice and research network. J Card Fail 
2013;19:354–69.

	12	 Stough WG, Patterson JH. Role and value of clinical pharmacy in 
heart failure management. Clin Pharmacol Ther 2017;102:209–12.

	13	 O'Donnell AE, Schaefer KG, Stevenson LW, et al. Social Worker-
Aided palliative care intervention in high-risk patients with heart 
failure (SWAP-HF): a pilot randomized clinical trial. JAMA Cardiol 
2018;3:516–9.

	14	 Vinson JM, Rich MW, Sperry JC, et al. Early readmission of 
elderly patients with congestive heart failure. J Am Geriatr Soc 
1990;38:1290–5.

	15	 Abraham WT, Adamson PB, Bourge RC, et al. Wireless pulmonary 
artery haemodynamic monitoring in chronic heart failure: a 
randomised controlled trial. Lancet 2011;377:658–66.

	16	 Assaad M, Sarsam S, Naqvi A, et al. CardioMems® device 
implantation reduces repeat hospitalizations in heart failure 
patients: a single center experience. JRSM Cardiovasc Dis 
2019;8:204800401983329.

	17	 Desai AS, Bhimaraj A, Bharmi R, et al. Ambulatory Hemodynamic 
Monitoring Reduces Heart Failure Hospitalizations in "Real-World" 
Clinical Practice. J Am Coll Cardiol 2017;69:2357–65.

	18	 Pandor A, Thokala P, Gomersall T, et al. Home telemonitoring or 
structured telephone support programmes after recent discharge 
in patients with heart failure: systematic review and economic 
evaluation. Health Technol Assess 2013;17:1–207–v–vi.

	19	 Pandor A, Gomersall T, Stevens JW, et al. Remote monitoring after 
recent hospital discharge in patients with heart failure: a systematic 
review and network meta-analysis. Heart 2013;99:1717–26.

	20	 Buckley LF, Carter DM, Matta L, et al. Intravenous Diuretic Therapy 
for the Management of Heart Failure and Volume Overload in a 
Multidisciplinary Outpatient Unit. JACC Heart Fail 2016;4:1–8.

	21	 Ryder M, Murphy NF, McCaffrey D, et al. Outpatient intravenous 
diuretic therapy; potential for marked reduction in hospitalisations for 
acute decompensated heart failure. Eur J Heart Fail 2008;10:267–72.

	22	 Afari ME, Aoun J, Khare S, et al. Subcutaneous furosemide for the 
treatment of heart failure: a state-of-the art review. Heart Fail Rev 
2019;24:309–13.

	23	 Gheorghiade M, Braunwald E, Rate H. A proposed model for initial 
assessment and management of acute heart failure syndromes. 
Clinician’s Corner 2013;60611:9–10.

	24	 Code B. [Billing Code: 4120-01-P] 2019.

http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1161/CIR.0000000000000558
http://dx.doi.org/10.1161/CIRCHEARTFAILURE.117.004873
http://dx.doi.org/10.1016/j.jacc.2017.04.025
http://dx.doi.org/10.1016/j.jacc.2017.04.025
http://dx.doi.org/10.1016/j.jacc.2013.05.020
http://dx.doi.org/10.1016/j.jacc.2013.05.020
http://dx.doi.org/10.1253/circj.CJ-66-0068
http://dx.doi.org/10.1016/j.amjmed.2006.05.024
http://dx.doi.org/10.11124/jbisrir-2016-2381
http://dx.doi.org/10.1161/HHF.0000000000000006
http://dx.doi.org/10.1161/CIRCHEARTFAILURE.113.000495
http://dx.doi.org/10.1016/j.cardfail.2013.02.002
http://dx.doi.org/10.1002/cpt.687
http://dx.doi.org/10.1001/jamacardio.2018.0589
http://dx.doi.org/10.1111/j.1532-5415.1990.tb03450.x
http://dx.doi.org/10.1016/S0140-6736(11)60101-3
http://dx.doi.org/10.1177/2048004019833290
http://dx.doi.org/10.1016/j.jacc.2017.03.009
http://dx.doi.org/10.3310/hta17320
http://dx.doi.org/10.1136/heartjnl-2013-303811
http://dx.doi.org/10.1016/j.jchf.2015.06.017
http://dx.doi.org/10.1016/j.ejheart.2008.01.003
http://dx.doi.org/10.1007/s10741-018-9760-6

	A patient-­centred, comprehensive model for the care for heart failure: the 360° heart failure centre
	References


