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Abstract

Background: Patients with a history of advanced heart failure (HF) and repeated 
hospitalizations place a heavy financial burden on health systems in western countries. 
Although multidisciplinary HF management programs are recommended for patients at 
high risk of hospital readmission, not many studies of their benefits in individual cases 
have been reported. 

Case Presentation: In this report, we present the case of a 79-year-old man with 
highly symptomatic advanced stage D heart failure corresponding to NYHA functional 
Class IV and with frequent re-hospitalizations despite optimized guideline-directed 
medical therapy and cardiac resynchronization treatment. He joined our heart failure 
management program for follow-up. The specialized multidisciplinary strategy 
reduced both the number and duration of his HF re-hospitalizations and improved his 
quality of life at this so-called end-stage phase of the disease. 

Conclusions: A multidisciplinary approach, including nurse-based interventions, 
for patients with advanced heart failure included in a heart failure management 
program is an important tool for improving their quality of life and for reducing costly 
hospital readmissions.

ABBREVIATIONS
ACE: Angiotensin Converting Enzyme; BNP: Brain Natriuretic 

Peptide; COPD: Chronic Obstructive Pulmonary Disease; CRT: 
Cardiac Resynchronization Therapy; ECG: Electrocardiogram; 
EPO: Recombinant Human Erythropoietin; ESC: European Society 
of Cardiology; ESS: European Heart Failure Self-Care Behavior 
Scale; FEV: Forced Expiratory Volume; GDMT: Guideline-Directed 
Medical Therapy; GI: Gastrointestinal: HF: Heart Failure; ICD: 
Implantable Cardioverter Defibrillator; IV: Intravenous; LVEF: 
Left Ventricular Ejection Fraction; MDRD: Modification of Diet 
in Renal Disease; MQ: Minnesota Living with Heart Failure 
Questionnaire; NEI: Nurse-Based Educational Intervention; 
NYHA: New York Heart Association; YS: Yessavage’s Geriatric 
Scale; 6MWT: 6 Minute Walk Test.

INTRODUCTION
Heart failure (HF) is a major high prevalence healthcare 

problem. The prevalence of HF in Europe is estimated to be 
approximately 2.3%, increasing to 16% in people over 75 years 
old [1,2].  26 million people are estimated to suffer from HF 
worldwide, with up to  6 million sufferers in the United States 
and a similar number in Europe. One million  people are newly 

diagnosed with HF in the USA and the European Union every year 
[3].

Heart failure consumes enormous quantities of health care 
resources, accounting for 2% of total healthcare costs in western 
countries [4]. It is the most common cause of hospitalization in 
persons aged 65 years and over [5], with the percentage of 30-
day readmissions after hospital discharge reaching 20% to 25% 
[6].

Advanced end-stage  heart failure is associated with 
substantial morbidity, mortality and frequent hospital 
readmissions.

Clinical factors need to be considered carefully before 
determining whether patients are in Stage D of Heart Failure.

Patient co-morbidities worsen prognosis and quality of life 
and sometimes limit the use of some guideline-directed medical 
therapy (GDMT).

Barriers to effective palliative care include difficult prognosis 
at the end stage due to unpredictable disease behavior.

Multidisciplinary HF disease-management programs have 
been assigned a class I recommendation for this group of patients 
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in the latest European [7] and American guidelines [8].

Clinicians and specialized HF nurses involved in heart failure 
management programs can assist in dealing with the complex 
end-stage patients and their family context by focusing on 
both improving patients quality of life and reducing hospital 
readmissions.

In this study, we describe the case of a 79-year-old man with 
stage D HF (NYHA class IV functional classification) and multiple 
re-hospitalizations despite optimized guideline-directed medical 
therapy and cardiac resynchronization treatment. The patient 
was assigned to our heart failure management program for 
follow-up.

CASE DESCRIPTION
79-year-old male patient, former smoker, with a medical 

history of arterial hypertension, non insulin-dependent diabetes 
mellitus, repeated deep vein thrombosis episodes, severe chronic 
obstructive pulmonary disease (COPD), bronchiectasis, frequent 
respiratory infections and right lung pachypleuritis from a 
previous tuberculosis infection, peripheral vascular disease 
with diffuse aorto-iliac involvement, abdominal aortic aneurism 
measuring 3 cm, bilateral carotid atherosclerosis and a transient 
ischemic attack in 2012.

His first episode of initial congestive HF occurred in 2003 
which required hospitalization, when dilated cardiomyopathy 
due to hypertensive heart disease with severe left ventricular 
dysfunction was diagnosed; 30% left ventricular ejection 
fraction (LVEF) was detected by echocardiography. Coronary 
angiography showed diffuse atheromatosis without significant 
coronary stenosis. An electrocardiogram (ECG) showed sinus 
rhythm with left bundle branch block. He was admitted to hospital 
(Pneumology department) in 2006 suffering from pneumonia.

Still highly symptomatic (NYHA Class III) despite optimized 
medical treatment consisting of aspirin, furosemide, eplerenone, 
β blockers and ACE inhibitors in maximum tolerated doses, a 
CRT+ICD was implanted in 2007. The patient failed to respond 
positively to CRT (non-responder) so when a left ventricular 
electrode dysfunction was detected due to electrode displacement 
In 2011, it was decided just to program the CRT pacemaker in 
pacing mode VVI with minimal right ventricular stimulation. At 
the end of 2011 he began with paroxystic atrial fibrillation and 
antiagregation was changed to oral anticoagulation.

The most recent echocardiogram (2013) showed a severely 
dilated left ventricle with hypertrophic walls (eccentric 
hypertrophy); marked asynchrony with severely depressed 
LVEF, augmented filling pressures, mild dilatation of left atrium, 
normal right chambers, mild mitral regurgitation secondary to 
left ventricular dilatation, mild aortic regurgitation and normal 
right valves (see Figure 1). Pulmonary artery systolic pressure 
(PASP) was estimated to be 70 mm Hg, and sildenafil treatment 
(20 mg t.i.d.) was started [10,11].

The patient was hospitalized and re-hospitalized twelve 
times between 2003 and 2013 due to decompensated HF 
with fluid overload symptoms; twice in the Internal Medicine 
department and eleven times in the Cardiology department, with 
hospital length of stays of 90 days in 2011, 61 days in 2012 and 
27 days in 2013 (see Figure 2). He also visited the Emergency 
department several times suffering from congestive HF during 
this period. During these visits, his condition improved following 
short courses of intravenous (IV) diuretic administration and he 
could be discharged. His functional status could be classified as 
“Intermacs 4”, frequent flyer [9], as shown in Table 1.

Following his last hospital admission to Cardiology in 2013, 
the patient was assigned to our heart failure program for follow-
up. He was first visited by our specialist HF nurse two weeks 
after discharge from hospital. At this early follow-up visit, he 
was examined using the following standardized tests to measure 
performance: 1. The Barthel index of activities of daily life, 2. 
The Pfeiffer cognitive impairment test and 3. The Charlson 
Co-morbidity Index. Self-care, quality of life and presence of 
depression were also determined with the aid of 4. the European 
Heart Failure Self-Care Behavior Scale (ESS), 5. the Minnesota 
Living with Heart Failure Questionnaire (MQ) and 6. Yessavage’s 
Geriatric Scale (YS), respectively.

The patient still was able to lead an independent daily life 
style, (Barthel test score of 100) without any significant cognitive 
impairment (Pfeiffer test score of 0,94). He presented poor 
quality of life (MQ score of 90), signs of intense depression (YS 
score of 5) and a Charlson co-morbidity index score of 11.

Medication doses were reviewed and increased when possible, 
with adherence to treatment being checked by our nurse. The 
patient and his caregiver were offered a place on a nurse-based 
educational intervention (NEI) program. This consisted of four 
consecutive sessions per week involving brochures and audio-

Figure 1 Transthoracic echocardiogram. Parasternal short axis and parasternal long axis showing a dilated left ventricle with a severely reduced 
ejection fraction.
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Figure 2 Length of hospital stay due to decompensated HF from 2003 to 2013.

Profile Definition Description

INTERMACS 1 "Crash and burn" Hemodynamic instability in spite of increasing doses of catecholamines and/or mechanical 
circulatory support with critial hypoperfusion of target organs (severe cardiogenic shock)

INTERMACS 2 "Sliding on inotropes" Intravenous inotropic support with acceptable blood pressure but rapid deterioration of 
kidney function, nutritional state, or signs of congestion

INTERMACS 3 "Dependent stability" Hemodynamic stability with low or intermediate, but necessary due to hypotension, doses 
of inotropics, worsening of symptoms, or progressive kidney failure

INTERMACS 4 "Frequent Flyer" Temporary cessation of inotropic treatment is possible, but the patient presents frequent 
symptom recurrences and typically with fluid overload

INTERMACS 5 "Housebound" Complete cessation of physical activity, stable at rest, but frequently with moderate water 
retention and some level of kidney dysfunction

INTERMACS 6 "Walking wounded" Minor limitation on physical activity and absence of congestion while at rest. Easily fatigued 
by light activity

INTERMACS 7 "Placeholder" patient in NYHA functional class II or III with no current or recent unstable water balance

Table 1: INTERMACS (Interagency Registry for Mechanically Assisted Circulatory Support) Scale for Classifying Patients with Advanced Heart Failure. 
Modified from [9].

visual support on topics such as self-care, recognition of alarm 
signals and symptoms, a flexible diuretic regimen, diet/regular 
exercise advice, pharmacological treatment and emphasis on the 
importance of psychological factors.

In the 4th week following discharge, he received a clinical visit 
from a specialist HF cardiologist. Oral medication consisted of 
dabigatran (110 mg bid), digoxin (0.25 mg qd), eplerenone (50mg 
qd), atorvastatin (20mg qd), ivabradine (7.5 mg bid), furosemide 
(40 mg bid), sildenafil (20 mg tid), hydrochlorothiazide (50 mg 
qd), telmisartan (40 mg qd), nebivolol (5 mg qd), amiodarone 
(200mg qd), tiotropium (5 mcg qd), salmeterol (50 mcg), 
tamsulosin (400 mcg qd) and omeprazole (20mg qd).

Despite CRT, he presented LVEF<30%, and was clinically in 
NYHA Class III-IV (6 minute walk test (6MWT) of 150 m) so he 
was considered for heart transplantation and left ventricular 
assist devices as destination therapy (Tables 2 and 3). We ruled 
out these options due to the patient’s age, advanced diabetes 
mellitus with significant peripheral arterial disease and severe 
respiratory disease (FEV1<40%) [12]. 

His co-morbidities included mild-moderate renal dysfunction 

(Glomerular filtration rate 4-MDRD: 45.2 mL/min/1.73 m2), 
mild normocytic anemia (hb=12 g/dL) and iron deficiency: 
Ferritin<100 ng/mL, Transferrin Saturation Index <20%. As the 
patient was undergoing anticoagulant therapy with dabigatran 
110 mg bid for paroxystic AF, we ruled out digest bleeding given 
a negative gastrointestinal (GI) evaluation before starting iron 
treatment. Intravenous iron in an outpatient setting was started 
with the administration of 200 mg IV iron sucrose every 2 weeks 
until the patient reached hb=13 g/dL and a ferritin level >300 
ng/mL.

Following his frequent and lengthy readmissions over 
the previous 2 years, totaling 178 days of hospitalization, 
the administration of intermittent and repeated doses of IV 
levosimendan in an outpatient setting was considered. A 6h 
infusion of levosimendan at a rate of 0.1 μg/kg/min without 
a loading dose was administered at 4-week intervals for 3 
consecutive months in addition to standard care therapy. When 
necessary, diuretic IV shots of furosemide (40-60 mg) were 
carried out by a primary care nurse at the patient’s home.

The palliative care unit was contacted to regulate analgesic 
treatment due to intense sciatic pain caused by the patient’s 



Central

Rodriguez Torres et al. (2015)
Email: 

J Cardiol Clin Res 3(1): 1041 (2015) 4/7

Patients to consider

End-stage heart failure with severe symptoms, a poor prognosis, and no remaining alternative treatment options

Motivated, well informed, and emotionally stable

Capable of complying with the intensive treatment required post-operatively

Contraindications

Active infection

Severe peripheral arterial or cerebrovascular disease

Current alcohol or drug abuse

Treated cancer in previous 5 years

Unhealed peptic ulcer

Recent thrombo-embolism

Significant renal failure (e.g. creatinine clearance <50mL/min)

Significant liver disease

Systemic disease with multiorgan involvement

Other serious co-morbidity with poor prognosis

Emotional instability or untreated mental illness

High, focused pulmonary vascular resistance(>4-5 Wood Units and mean transpulmonary gradient > 15mm Hg)

Table 2: Indications and contraindications for cardiac transplantation. Modified from ESC Guidelines for the diagnosis and treatment of acute and 
chronic heart failure 2012 [7].

Patients are not candidates for cardiac transplantation

Ejection fraction of <25% although optimal treatment
New York Heart Association (NYHA) functional class IV symptoms for ≥3 months before (all patients had been treated with maximally tolerated 
doses of angiotensin-converting enzyme inhibitors, beta blockers, digoxin, diuretics, and/or other vasodilators)
Peak oxygen consumption<12ml/kg/min exceeding anaerobic threshold or need for inotropic therapy 14 days before

Table 3: Indications for left ventricular assist devices as destination therapy. Modified from [42].

previous prolonged hospitalization. Once the pain was under 
control, he began a program of physiotherapy.

Following our multidisciplinary HF program interventions, 
the patient’s profile changed from “Intermacs 4” to “Intermacs 5”: 
housebound. Up to now, he has remained in a hemodynamically 
stable condition at home without any further readmissions for 
380 days with an advanced NYHA Class IV functional status. 
However, his 6MWT distance has increased from 150 to 230 m, 
his quality of life improved (MQ score from 90 to 75) and his 
depression level has decreased (YS=3).

DISCUSSION
Patients with severe left ventricular dysfunction (stage D) 

and an advanced functional class (NYHA III-IV) present a high 
mortality rate (in-hospital mortality of 8-10% and 50% at the five-
year follow-up) [13,14], with frequent and long hospitalizations 
for HF.

Multidisciplinary HF disease management programmes are 
recommended for patients with advanced HF stage in order to 
reduce the risk of subsequent rehospitalization [7,8]. These 
programmes have proven to be cost-effective [15-17].

The recommended characteristics and components of 
management programs for patients with HF are described in the 
2012 ESC guidelines (see table 4). These programs should target 
high-risk symptomatic patients and facilitate access to advanced 
treatment options [7].

Specialist HF doctors play an important role in establishing 
when a patient with heart failure is in Stage D (Table 5). It is 

important to ensure that patients are on an optimized GDMT 
and that advanced therapeutic options, such as cardiac device 
therapy, heart transplantation, left ventricular assist devices and 
a MitraClip system for mitral regurgitation percutaneous repair, 
have been considered.

As mentioned above, it is important to adopt a holistic 
approach to patient care in order to offer an integrated 
multidisciplinary management to the patient that can improve 
clinical results.

Patients with advanced HF suffer significant impairment of all 
aspects of their quality of life in both physical and mental health 
[18]. This impairment caused by HF is more pronounced than in 
other severe illnesses such as hemodialysis [19]. It is therefore 
important to evaluate psychological factors, to focus on non-
pharmacological interventions and to promote self-education. As 
previously demonstrated by our group [21], specialist HF nurse 
interventions in these areas improve quality of life, self-care and 
depression levels.

More than half of all hospitalizations are associated with non-
cardiovascular causes [20-22] which highlights the importance 
of treating co-morbidities.

Anemia, iron deficiency, chronic kidney disease, chronic 
obstructive pulmonary disease and depression are the most 
common co-morbidities in HF patients [23].

Anemia is associated with increased risk of mortality in 
both HF with reduced and preserved ejection fraction [24,25]. 
Although the causes of anemia in congestive HF are multi-
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Characteristics

Should employ a multidisciplinary approach (cardiologists, primary care physicians, nurses, pharmacists, etc.)

Should target high risk symptomatic patients

Should include competent and professionally educated staff

Components

Optimized medical and device management

Adequate patient education with special emphasis on adherence and self care

Patient involvement in symptom monitoring and flexible diuretic use

Follow up after discharge (regular clinic and/or home-based visit, possibly telephone support or remote monitoring)

Facilitated access to care during episodes of decompensation
Assessment of (and appropriate intervention in response to) an unexplained increase in weight, nutritional status, functional 
status, quality of life, and laboratory findings
Access to advanced treatment options

Provision of psychosocial support to patients and family and/or caregivers

Table 4: Characteristics and components of management programs for patients with heart failure with reduced ejection fraction and heart failure with 
preserved ejection fraction. Modified from ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 2012 [7].

Repeated (>2) hospitalizations or ED visits for HF in the past year

Progressive deterioration in renal function (eg., rise in BUN and creatinine)

Weight loss without other cause (e.g., cardiac cachexia)

Intolerance to ACE inhibitors due to worsening HF or hypotension

Frequent systolic blood pressure <90 mmHg

Persistant dyspnea with dressing or bathing requiring rest

Inability to walk 1 block of the level ground due to dyspnea or fatigue
Recent need to escalate diuretics to maintain volume status, often reaching daily furosemida equivalent dose > 160 mg/d and/ or use of 
supplemental metolazone therapy
Progressive decline in serum sodium, usually to < 133 mEq/L

Frequent ICD shocks

Table 5: Clinical events and findings useful for identifying patients with advanced HF. Modified from ACCF/AHA Guidelines for the Management of 
Heart Failure: [8].

factorial, iron deficiency was found to be the most common cause 
by the Nana study [26].

Iron deficiency is regarded as playing an important role in 
HF. Cells with high-energy demands such as cardiac myocytes 
are particularly sensitive to depleted iron supply and/or 
abnormal iron utilization. This is an important factor in HF, as 
abnormal energy generation and utilization in the myocardium 
and peripheral tissues such as skeletal muscles contribute to HF 
pathophysiology [27].

Several recent studies have targeted iron deficiency with 
iv iron as therapeutic approach [28,29]. Treatment of patients 
with chronic HF and iron deficiency (anaemic and non anaemic 
patients) with 24-week therapy of iv iron increased the distance 
walked on the 6MWT, improved NYHA class and overall quality 
of life at 6 months follow-up in the FAIR-HF trial [29].

As in the case of the patient described in this report, we 
always recommend a thorough evaluation and correction of the 
iron status of end-stage chronic HF patients. Although the patient 
presented type 2 cardiorenal syndrome, darbepoetin alfa, which 
did not show positive results in the latest trial [30], was not 
prescribed.

Levosimendan is a calcium-sensitizing agent which has 
a combined positive inotropic and vasodilator effect [31]. 
Extensive scientific evidence exists on its effectiveness and 

utility in the treatment of patients with acutely decompensated 
HF [32,33]. In the REVIVE II study [34], the mean duration 
of the initial hospitalisation was almost 2 days shorter in the 
levosimendan group (7 days) than in the placebo group (8.9 
days) and significantly more patients treated with levosimendan 
were discharged within 5 days (p=0.008).

The effects of long-term, intermittent treatment with 
levosimendan (based on the existence of an active metabolite 
that reaches peak plasma concentration 80–90 h after 
administration of the parent drug) in patients with end-stage HF 
have been reported in a number of small-scale studies [35,36] 
Results suggest that levosimendan improves hemodynamics, 
neurohormones and clinical outcomes. However, an optimal 
dosing scheme has not yet been established [37]. The LevoRep 
study is the largest randomised trial with pulsed infusions 
of levosimendan in outpatients with advanced HF [38]. The 
treatment group has not shown any significant improvement in 
functional capacity or quality of life as compared with the placebo 
group. However, Levosimendan administration has been safe and 
there have been less cardiac events on the treatment group than 
in the placebo group.

Long-term inotropic support strategies are not included 
in current treatment guidelines for acute HF (Class III 
recommendation) [8]. As was also the case with the patient 
described in this report, many groups working with HF and heart 
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transplantation patients continue to administer levosimendan in 
intermittent doses in their clinical practice based on their own 
positive experiences while awaiting positive results from the 
following ongoing clinical studies: 1. Intermittent Intravenous 
Levosimendan in Ambulatory Advanced Chronic Heart 
Failure Patients study (LION-HEART, NCT01536132), 2. The 
Randomized, Double-Blind, Placebo Controlled, Multicenter Trial 
to Study Efficacy, Security and Long Term Effects of Intermittent 
Repeated Levosimendan Administration in Patients with 
Advanced Heart Failure (LAICA) [39] and 3. Early Levosimendan 
Vs Usual Care in Advanced Chronic Heart Failure (ELEVATE, 
NCT01290146). Sometimes, as in palliative care, individualized 
non-evidence-based therapies can be effective in providing this 
high-risk population with symptom relief and hemodynamic 
stabilization [40]. Repetitive use of levosimendan for treatment 
of chronic advanced HF has been recently established by an 
expert panel consensus [41].

In conclusion, HF management programmes for patients 
with advanced HF allow closer follow-up procedures and 
multidisciplinary approaches resulting in positive clinical 
outcomes. Accurate diagnosis, optimized GDMT including 
advanced therapeutic options and co-morbidity treatment are 
essential components for achieving hemodynamic stabilization, 
improving clinical situations and avoiding hospital readmissions 
of these patients. This HF Management approach is cost-
effective. As shown in this case report, holistic evaluations and 
a nurse-based intervention considering psychological aspects, 
non-pharmacological treatment and promoting self-care are 
key-points to improve quality of life at this end stage disease. 
Sometimes, as in the case of palliative care, clinical practice 
and tailored therapies have to run a “little” ahead of scientific 
evidence based treatments in this group of patients.

REFERENCES
1.	 Mosterd A, Hoes AW. Clinical epidemiology of heart failure.  Heart. 

2007; 93: 1137-1146.

2.	 Anguita Sánchez M, Crespo Leiro MG, de Teresa Galván E, Jiménez 
Navarro M, Alonso-Pulpón L, Muñiz García J, PRICE Study Investigators. 
Prevalence of heart failure in the Spanish general population aged 
over 45 years. The PRICE Study.  Rev Esp Cardiol. 2008; 61: 1041-
1049.

3.	 Writing Group Members, Lloyd-Jones D, Adams RJ, Brown TM, 
Carnethon M, Dai S, et al. Heart disease and stroke statistics--2010 
update: a report from the American Heart Association.  Circulation. 
2010; 121: e46-46e215.

4.	 Neubauer S. The failing heart--an engine out of fuel.  N Engl J Med. 
2007; 356: 1140-1151.

5.	 Rodríguez-Artalejo F, Banegas Banegas JR, Guallar-Castillón P. 
[Epidemiology of heart failure].  Rev Esp Cardiol. 2004; 57: 163-170.

6.	 Ross JS, Chen J, Lin Z, Bueno H, Curtis JP, Keenan PS, Normand SL. 
Recent national trends in readmission rates after heart failure 
hospitalization.  Circ Heart Fail. 2010; 3: 97-103.

7.	 McMurray JJ, Adamopoulos S, Anker SD, Auricchio A, Böhm M, 
Dickstein K, et al. ESC Guidelines for the diagnosis and treatment 
of acute and chronic heart failure 2012: The Task Force for the 
Diagnosis and Treatment of Acute and Chronic Heart Failure 2012 of 
the European Society of Cardiology. Developed in collaboration with 
the Heart Failure Association (HFA) of the ESC. Eur Heart J. 2012; 33: 
1787-1847.

8.	 Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE; Drazner MH, et al. 
ACCF/AHA Guideline for the Management of Heart Failure. A Report 
of the American College of Cardiology Foundation/American Heart 
Association. Heart J Am Coll Cardiol. 2013: 62: e147-e239. 

9.	 Barge-Caballero E, Paniagua-Martín MJ, Marzoa-Rivas R, Campo-
Pérez R, Rodríguez-Fernández JÁ, Pérez-Pérez A, et al. Usefulness 
of the INTERMACS Scale for predicting outcomes after urgent heart 
transplantation.  Rev Esp Cardiol. 2011; 64: 193-200.

10.	Amin A, Mahmoudi E, Navid H, Chitsazan M. Is chronic sildenafil 
therapy safe and clinically beneficial in patients with systolic heart 
failure?  Congest Heart Fail. 2013; 19: 99-103.

11.	Lewis GD, Shah R, Shahzad K, Camuso JM, Pappagianopoulos PP, 
Hung J, et al. Sildenafil improves exercise capacity and quality of 
life in patients with systolic heart failure and secondary pulmonary 
hypertension.  Circulation. 2007; 116: 1555-1562.

12.	Crespo Leiro MG, Almenar Bonet L, Alonso-Pulpón L, Campreciós M, 
Cuenca Castillo JJ, Fuente Galván L, et al. Spanish Heart Transplant 
Units Consensus Conference. Rev Esp Cardiol. 2007; 7(Suppl B): 4-54. 

13.	Ammar KA, Jacobsen SJ, Mahoney DW, Kors JA, Redfield MM, Burnett 
JC Jr, et al. Prevalence and prognostic significance of heart failure 
stages: application of the American College of Cardiology/American 
Heart Association heart failure staging criteria in the community. 
Circulation. 2007; 115: 1563-1570.

14.	Goldberg RJ, Ciampa J, Lessard D, Meyer TE, Spencer FA. Long-
term survival after heart failure: a contemporary population-based 
perspective.  Arch Intern Med. 2007; 167: 490-496.

15.	Comín-Colet J, Verdú-Rotellar JM, Vela E, Clèries M, Bustins M, Lola 
Mendoza L, et al. Efficacy of an Integrated Hospital-primary Care 
Program for Heart Failure: A Population-based Analysis of 56 742 
Patients. Rev Esp Cardiol. 2014; 67: 283-293.

16.	Strömberg A, Mårtensson J, Fridlund B, Levin LA, Karlsson JE, 
Dahlström U. Nurse-led heart failure clinics improve survival and 
self-care behaviour in patients with heart failure: results from a 
prospective, randomised trial.  Eur Heart J. 2003; 24: 1014-1023.

17.	McAlister FA, Stewart S, Ferrua S, McMurray JJ. Multidisciplinary 
strategies for the management of heart failure patients at high risk 
for admission: a systematic review of randomized trials.  J Am Coll 
Cardiol. 2004; 44: 810-819.

18.	Hobbs FD, Kenkre JE, Roalfe AK, Davis RC, Hare R, Davies MK. Impact 
of heart failure and left ventricular systolic dysfunction on quality of 
life: a cross-sectional study comparing common chronic cardiac and 
medical disorders and a representative adult population.  Eur Heart J. 
2002; 23: 1867-1876.

19.	Juenger J, Schellberg D, Kraemer S, Haunstetter A, Zugck C, Herzog 
W, et al. Health related quality of life in patients with congestive 
heart failure: comparison with other chronic diseases and relation to 
functional variables.  Heart. 2002; 87: 235-241.

20.	Lopez-Fernandez S, Puga Martínez, M.Jiménez Fernández, Herrera-
Gómez, N Melgares-Moreno R. Nurse-based educational intervention 
in a heart failure unit improves outcomes in self-care, quality of life 
and depression of high-risk patients with chronic heart failure. Eur J 
Heart Fail. 2013; 12 Suppl 1:S73–S325. 

21.	Heidenreich PA, Trogdon JG, Khavjou OA, Butler J, Dracup K, 
Ezekowitz MD, et al. Forecasting the future of cardiovascular disease 
in the United States: a policy statement from the American Heart 
Association.  Circulation. 2011; 123: 933-944.

22.	Wang G, Zhang Z, Ayala C, Wall HK, Fang J. Costs of heart failure-
related hospitalizations in patients aged 18 to 64 years.  Am J Manag 
Care. 2010; 16: 769-776.

http://www.ncbi.nlm.nih.gov/pubmed/17699180
http://www.ncbi.nlm.nih.gov/pubmed/17699180
http://www.ncbi.nlm.nih.gov/pubmed/18817680
http://www.ncbi.nlm.nih.gov/pubmed/18817680
http://www.ncbi.nlm.nih.gov/pubmed/18817680
http://www.ncbi.nlm.nih.gov/pubmed/18817680
http://www.ncbi.nlm.nih.gov/pubmed/18817680
http://www.ncbi.nlm.nih.gov/pubmed/20019324
http://www.ncbi.nlm.nih.gov/pubmed/20019324
http://www.ncbi.nlm.nih.gov/pubmed/20019324
http://www.ncbi.nlm.nih.gov/pubmed/20019324
http://www.ncbi.nlm.nih.gov/pubmed/17360992
http://www.ncbi.nlm.nih.gov/pubmed/17360992
http://www.ncbi.nlm.nih.gov/pubmed/14967113
http://www.ncbi.nlm.nih.gov/pubmed/14967113
http://www.ncbi.nlm.nih.gov/pubmed/19903931
http://www.ncbi.nlm.nih.gov/pubmed/19903931
http://www.ncbi.nlm.nih.gov/pubmed/19903931
http://www.ncbi.nlm.nih.gov/pubmed/22611136
http://www.ncbi.nlm.nih.gov/pubmed/22611136
http://www.ncbi.nlm.nih.gov/pubmed/22611136
http://www.ncbi.nlm.nih.gov/pubmed/22611136
http://www.ncbi.nlm.nih.gov/pubmed/22611136
http://www.ncbi.nlm.nih.gov/pubmed/22611136
http://www.ncbi.nlm.nih.gov/pubmed/22611136
https://circ.ahajournals.org/content/128/16/e240.full.pdf+html
https://circ.ahajournals.org/content/128/16/e240.full.pdf+html
https://circ.ahajournals.org/content/128/16/e240.full.pdf+html
https://circ.ahajournals.org/content/128/16/e240.full.pdf+html
http://www.ncbi.nlm.nih.gov/pubmed/21316834
http://www.ncbi.nlm.nih.gov/pubmed/21316834
http://www.ncbi.nlm.nih.gov/pubmed/21316834
http://www.ncbi.nlm.nih.gov/pubmed/21316834
http://www.ncbi.nlm.nih.gov/pubmed/23241003
http://www.ncbi.nlm.nih.gov/pubmed/23241003
http://www.ncbi.nlm.nih.gov/pubmed/23241003
http://www.ncbi.nlm.nih.gov/pubmed/17785618
http://www.ncbi.nlm.nih.gov/pubmed/17785618
http://www.ncbi.nlm.nih.gov/pubmed/17785618
http://www.ncbi.nlm.nih.gov/pubmed/17785618
http://www.revespcardiol.org/en/spanish-heart-transplant-units-consensus/articulo/13116900/
http://www.revespcardiol.org/en/spanish-heart-transplant-units-consensus/articulo/13116900/
http://www.revespcardiol.org/en/spanish-heart-transplant-units-consensus/articulo/13116900/
http://www.ncbi.nlm.nih.gov/pubmed/17353497
http://www.ncbi.nlm.nih.gov/pubmed/17353497
http://www.ncbi.nlm.nih.gov/pubmed/17353497
http://linkinghub.elsevier.com/retrieve/pii/S1885585714000267?via=sd&cc=y
http://linkinghub.elsevier.com/retrieve/pii/S1885585714000267?via=sd&cc=y
http://linkinghub.elsevier.com/retrieve/pii/S1885585714000267?via=sd&cc=y
http://linkinghub.elsevier.com/retrieve/pii/S1885585714000267?via=sd&cc=y
http://www.ncbi.nlm.nih.gov/pubmed/12788301
http://www.ncbi.nlm.nih.gov/pubmed/12788301
http://www.ncbi.nlm.nih.gov/pubmed/12788301
http://www.ncbi.nlm.nih.gov/pubmed/12788301
http://www.ncbi.nlm.nih.gov/pubmed/15312864
http://www.ncbi.nlm.nih.gov/pubmed/15312864
http://www.ncbi.nlm.nih.gov/pubmed/15312864
http://www.ncbi.nlm.nih.gov/pubmed/15312864
http://www.ncbi.nlm.nih.gov/pubmed/11847161
http://www.ncbi.nlm.nih.gov/pubmed/11847161
http://www.ncbi.nlm.nih.gov/pubmed/11847161
http://www.ncbi.nlm.nih.gov/pubmed/11847161
http://eurheartj.oxfordjournals.org/content/34/suppl_1/P643
http://eurheartj.oxfordjournals.org/content/34/suppl_1/P643
http://eurheartj.oxfordjournals.org/content/34/suppl_1/P643
http://eurheartj.oxfordjournals.org/content/34/suppl_1/P643
http://eurheartj.oxfordjournals.org/content/34/suppl_1/P643
http://www.ncbi.nlm.nih.gov/pubmed/21262990
http://www.ncbi.nlm.nih.gov/pubmed/21262990
http://www.ncbi.nlm.nih.gov/pubmed/21262990
http://www.ncbi.nlm.nih.gov/pubmed/21262990
http://www.ncbi.nlm.nih.gov/pubmed/20964473
http://www.ncbi.nlm.nih.gov/pubmed/20964473
http://www.ncbi.nlm.nih.gov/pubmed/20964473


Central

Rodriguez Torres et al. (2015)
Email: 

J Cardiol Clin Res 3(1): 1041 (2015) 7/7

23.	van Deursen VM, Urso R, Laroche C, Damman K, Dahlström U, Tavazzi 
L, et al. Co-morbidities in patients with heart failure: an analysis of 
the European Heart Failure Pilot Survey.  Eur J Heart Fail. 2014; 16: 
103-111.

24.	Groenveld HF, Januzzi JL, Damman K, van Wijngaarden J, Hillege HL, 
van Veldhuisen DJ, et al. Anemia and mortality in heart failure patients 
a systematic review and meta-analysis.  J Am Coll Cardiol. 2008; 52: 
818-827.

25.	Jankowska EA, Rozentryt P, Witkowska A, Nowak J, Hartmann O, 
Ponikowska B, et al. Iron deficiency: an ominous sign in patients with 
systolic chronic heart failure.  Eur Heart J. 2010; 31: 1872-1880.

26.	Nanas JN, Matsouka C, Karageorgopoulos D, Leonti A, Tsolakis E, 
Drakos SG, et al. Etiology of anemia in patients with advanced heart 
failure.  J Am Coll Cardiol. 2006; 48: 2485-2489.

27.	Jankowska EA, von Haehling S, Anker SD, Macdougall IC, Ponikowski P. 
Iron deficiency and heart failure: diagnostic dilemmas and therapeutic 
perspectives.  Eur Heart J. 2013; 34: 816-829.

28.	Okonko DO, Grzeslo A, Witkowski T, Mandal AKJ, Slater RM, Michael 
Roughton M, et al. Effect of Intravenous Iron Sucrose on Exercise 
Tolerance in Anemic and Nonanemic Patients With Symptomatic 
Chronic Heart Failure and Iron Deficiency : FERRIC-HF: A Randomized, 
Controlled, Observer-Blinded Trial. J Am Coll Cardiol. 2008; 51: 103-
112. 

29.	Anker SD, Comin Colet J, Filippatos G, Willenheimer R, Dickstein K, 
Drexler H, et al. Ferric carboxymaltose in patients with heart failure 
and iron deficiency.  N Engl J Med. 2009; 361: 2436-2448.

30.	Swedberg K, Young JB, Anand IS, Cheng S, Desai AS, Diaz R, et al. 
Treatment of anemia with darbepoetin alfa in systolic heart failure.  N 
Engl J Med. 2013; 368: 1210-1219.

31.	Innes CA, Wagstaff AJ. Levosimendan: a review of its use in the 
management of acute decompensated heart failure.  Drugs. 2003; 63: 
2651-2671.

32.	Nieminen MS, Akkila J, Hasenfuss G, Kleber FX, Lehtonen LA, Mitrovic 
V, et al. Hemodynamic and neurohumoral effects of continuous 
infusion of levosimendan in patients with congestive heart failure.  J 
Am Coll Cardiol. 2000; 36: 1903-1912.

33.	Follath F, Cleland JG, Just H, Papp JG, Scholz H, Peuhkurinen K, et al. 
Efficacy and safety of intravenous levosimendan compared with 
dobutamine in severe low-output heart failure (the LIDO study): a 

randomised double-blind trial.  Lancet. 2002; 360: 196-202.

34.	de Lissovoy G, Fraeman K, Teerlink JR, Mullahy J, Salon J, Sterz R, et al. 
Hospital costs for treatment of acute heart failure: economic analysis 
of the REVIVE II study.  Eur J Health Econ. 2010; 11: 185-193.

35.	Parle NM, Thomas MD, Dembo L, Best M, Driscoll GO. Repeated 
infusions of levosimendan: well tolerated and improves functional 
capacity in decompensated heart failure - a single-centre experience.  
Heart Lung Circ. 2008; 17: 206-210.

36.	Parissis JT, Adamopoulos S, Farmakis D, Filippatos G, Paraskevaidis 
I, Panou F, et al. Effects of serial levosimendan infusions on left 
ventricular performance and plasma biomarkers of myocardial injury 
and neuro hormonal and immune activation in patients with advanced 
heart failure. Heart. 2006; 92: 1768-1772. 

37.	Nieminen MS, Fruhwald S, Heunks LM, Suominen PK, Gordon AC, 
Kivikko M, et al. Levosimendan: current data, clinical use and future 
development.  Heart Lung Vessel. 2013; 5: 227-245.

38.	Altenberger J, Parissis JT, Costard-Jaeckle A, Winter A, Ebner C, 
Karavidas A, et al. Efficacy and safety of the pulsed infusions of 
levosimendan in outpatients with advanced heart failure (LevoRep) 
study: a multicentre randomized trial.  Eur J Heart Fail. 2014; 16: 898-
906.

39.	García-González MJ, de Mora-Martín M, López-Fernández S, López-
Díaz J, Martínez-Sellés M, Romero-García J, et al. Rationale and design 
of a randomized, double-blind, placebo controlled multicenter trial to 
study efficacy, security, and long term effects of intermittent repeated 
levosimendan administration in patients with advanced heart failure: 
LAICA study.  Cardiovasc Drugs Ther. 2013; 27: 573-579.

40.	Jaarsma T, Beattie JM, Ryder M, Rutten FH, McDonagh T, Mohacsi 
P, et al. Palliative care in heart failure: a position statement from 
the palliative care workshop of the Heart Failure Association of the 
European Society of Cardiology.  Eur J Heart Fail. 2009; 11: 433-443.

41.	Nieminen MS, Altenberger J, Ben-Gal T, Böhmer A, Comin-Colet J, 
Dickstein K, et al. Repetitive use of levosimendan for treatment 
of chronic advanced heart failure: clinical evidence, practical 
considerations, and perspectives: an expert panel consensus.  Int J 
Cardiol. 2014; 174: 360-367.

42.	Ruiz Fernández M,González Pinto A. Ventricular assist devices as 
destination therapy in advanced chronic heart failure. Cir Cardiov. 
2009; 16:155-156. 

http://www.ncbi.nlm.nih.gov/pubmed/24453099
http://www.ncbi.nlm.nih.gov/pubmed/24453099
http://www.ncbi.nlm.nih.gov/pubmed/24453099
http://www.ncbi.nlm.nih.gov/pubmed/24453099
http://www.ncbi.nlm.nih.gov/pubmed/18755344
http://www.ncbi.nlm.nih.gov/pubmed/18755344
http://www.ncbi.nlm.nih.gov/pubmed/18755344
http://www.ncbi.nlm.nih.gov/pubmed/18755344
http://www.ncbi.nlm.nih.gov/pubmed/20570952
http://www.ncbi.nlm.nih.gov/pubmed/20570952
http://www.ncbi.nlm.nih.gov/pubmed/20570952
http://www.ncbi.nlm.nih.gov/pubmed/17174186
http://www.ncbi.nlm.nih.gov/pubmed/17174186
http://www.ncbi.nlm.nih.gov/pubmed/17174186
http://www.ncbi.nlm.nih.gov/pubmed/23100285
http://www.ncbi.nlm.nih.gov/pubmed/23100285
http://www.ncbi.nlm.nih.gov/pubmed/23100285
http://www.ncbi.nlm.nih.gov/pubmed/18191732
http://www.ncbi.nlm.nih.gov/pubmed/18191732
http://www.ncbi.nlm.nih.gov/pubmed/18191732
http://www.ncbi.nlm.nih.gov/pubmed/18191732
http://www.ncbi.nlm.nih.gov/pubmed/18191732
http://www.ncbi.nlm.nih.gov/pubmed/18191732
http://www.ncbi.nlm.nih.gov/pubmed/19920054
http://www.ncbi.nlm.nih.gov/pubmed/19920054
http://www.ncbi.nlm.nih.gov/pubmed/19920054
http://www.ncbi.nlm.nih.gov/pubmed/14636085
http://www.ncbi.nlm.nih.gov/pubmed/14636085
http://www.ncbi.nlm.nih.gov/pubmed/14636085
http://www.ncbi.nlm.nih.gov/pubmed/11092663
http://www.ncbi.nlm.nih.gov/pubmed/11092663
http://www.ncbi.nlm.nih.gov/pubmed/11092663
http://www.ncbi.nlm.nih.gov/pubmed/11092663
http://www.ncbi.nlm.nih.gov/pubmed/12133653
http://www.ncbi.nlm.nih.gov/pubmed/12133653
http://www.ncbi.nlm.nih.gov/pubmed/12133653
http://www.ncbi.nlm.nih.gov/pubmed/12133653
http://www.ncbi.nlm.nih.gov/pubmed/19582491
http://www.ncbi.nlm.nih.gov/pubmed/19582491
http://www.ncbi.nlm.nih.gov/pubmed/19582491
http://www.ncbi.nlm.nih.gov/pubmed/18242130
http://www.ncbi.nlm.nih.gov/pubmed/18242130
http://www.ncbi.nlm.nih.gov/pubmed/18242130
http://www.ncbi.nlm.nih.gov/pubmed/18242130
http://www.ncbi.nlm.nih.gov/pubmed/17105880
http://www.ncbi.nlm.nih.gov/pubmed/17105880
http://www.ncbi.nlm.nih.gov/pubmed/17105880
http://www.ncbi.nlm.nih.gov/pubmed/17105880
http://www.ncbi.nlm.nih.gov/pubmed/17105880
http://www.ncbi.nlm.nih.gov/pubmed/24364017
http://www.ncbi.nlm.nih.gov/pubmed/24364017
http://www.ncbi.nlm.nih.gov/pubmed/24364017
http://www.ncbi.nlm.nih.gov/pubmed/24920349
http://www.ncbi.nlm.nih.gov/pubmed/24920349
http://www.ncbi.nlm.nih.gov/pubmed/24920349
http://www.ncbi.nlm.nih.gov/pubmed/24920349
http://www.ncbi.nlm.nih.gov/pubmed/24920349
http://www.ncbi.nlm.nih.gov/pubmed/19386813
http://www.ncbi.nlm.nih.gov/pubmed/19386813
http://www.ncbi.nlm.nih.gov/pubmed/19386813
http://www.ncbi.nlm.nih.gov/pubmed/19386813
http://www.ncbi.nlm.nih.gov/pubmed/24780540
http://www.ncbi.nlm.nih.gov/pubmed/24780540
http://www.ncbi.nlm.nih.gov/pubmed/24780540
http://www.ncbi.nlm.nih.gov/pubmed/24780540
http://www.ncbi.nlm.nih.gov/pubmed/24780540

	Multidisciplinary Approach for a Patient with Advanced Heart Failure: A Case Report
	Abstract
	Abbreviations
	Introduction
	Case Description
	Discussion
	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

