
Refractory congestive heart failure: when the solution
is outside the heart

Vicente Pernias1, Miguel González2, Gema Miñana1,3,4,5 , Jose Luis Górriz2,4, Isabel Juan2, Francisco J.
Chorro1,3,4,5, Juan Sanchis1,3,4,5 and Julio Núñez1,3,4,5*

1Fundación de Investigacion, Hospital Clínico Universitario de Valencia (INCLIVA), Valencia, Spain; 2Nephrology Department, Hospital Clínico Universitario, Valencia, Spain;
3Cardiology Department, Hospital Clínico Universitario, Avda. Blasco Ibáñez 17, Valencia46010, Spain; 4Departamento de Medicina, Universidad de Valencia, Valencia, Spain;
5CIBER Cardiovascular, Madrid, Spain

Abstract

Refractory congestive heart failure is associated with an ominous prognosis in which the treatments strategies remain scarce
and not well validated. In the last years, continuous ambulatory peritoneal dialysis (CAPD) has emerged as a therapeutic alter-
native in this subset of patients. So far, it has been associated with a significant improvement in functional capacity and quality
of life, together with a striking reduction in the risk of readmissions. We present the case of an elderly patient with severe left
ventricular dysfunction and severe mitral and tricuspid regurgitation who presents recurrent admissions for anasarca. After its
inclusion in a CAPD programme, the patient experienced a marked clinical and biochemical improvement despite the persis-
tence of cardiac abnormalities. CAPD onset translates into greater sodium removal. We want to emphasize the usefulness of
this therapy in the management of volume excess in patients with refractory heart failure and renal failure promoting a
greater sodium removal compared with traditional diuretic strategies.
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Introduction

Pulmonary and systemic congestion is themain cause for most
of the symptoms and signs of heart failure (HF), being respon-
sible for the majority of readmissions.1 Diuretics remain the
cornerstone of the pharmacological treatment of congestion
in HF patients.1,2 However, as the disease progresses, conges-
tion becomes refractory, despite intensive diuretic therapy, a
fact that overshadows the clinical prognosis.1,2

In the last years, there is emerging evidence showing that
congestion itself, far from being an epiphenomenon, plays a
causal role in the progression of the disease.2–4 For example,
the progressive deterioration of renal function frequently
seen in these subjects is often due to a rise in venous and
intra-abdominal pressures.2–4 Recently, continuous ambula-
tory peritoneal dialysis (CAPD) has emerged as a useful new
strategy for the management of patients with refractory ad-
vanced HF and concomitant renal failure.5,6 However, the

pathophysiological mechanisms endorsing the utility of this
technique in this scenario remain not fully clarified, it appears
that ultrafiltration of sodium and water plays a crucial role. In
the next case report, we describe the clinical, biochemical,
and echocardiographic evolution of a patient with refractory
congestive heart failure (CHF) included in a CAPD pro-
gramme. In this case report, we present new data aiming to
unravel the crucial mechanisms under this beneficial effect.

Case report

We describe the case of a 74-year-old man with a history of
hypertension, diabetes mellitus type 2, dyslipidemia, chronic
kidney disease secondary to nephroangiosclerosis [estimated
glomerular filtration rate (eGFR) around 30 mL/min/1.73 m2],
and chronic ischaemic heart disease with a double aorto-
coronary bypass graft and mitral valvuloplasty in 2012 due
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to functional mitral regurgitation. In September 2018, the pa-
tient was admitted due to acute heart failure in anasarca sit-
uation. Blood test analysis showed an eGFR of 24 mL/min/
1.73 m2 and high values of amino-terminal pro-brain natri-
uretic peptide (14 537 pg/mL) and carbohydrate antigen
125 (CA125) (120 U/mL) (Figure 1). The transthoracic echo-
cardiogram showed enlarged left ventricle, with severely de-
pressed left ventricular ejection fraction (27%), severe
pulmonary hypertension (estimated systolic pulmonary arte-
rial pressure of 65 mmHg), and severe functional tricuspid
and mitral regurgitation (effective regurgitant orifice area =
0.54 mm2). The patient received intensive diuretic therapy
and was discharged 12 days later in functional Class III of
the New York Heart Association (NYHA) for outpatient
follow-up in the HF unit.

One month later, he was readmitted for acute heart
failure despite being under maximized oral diuretic treat-
ment (triple nephron block: furosemide 120 mg/day,
chlorthalidone 50 mg/day, and spironolactone 50 mg/day)
and intermittent ambulatory administration of intravenous
furosemide in HF unit. Given this situation, a percutaneous
intervention on the mitral valve (Mitraclip® device) was
attempted, but during the procedure, there was a persis-
tence of Grade III mitral regurgitation and appeared

significant mitral stenosis, so it was finally decided not to
implant the device. After the failed implant, given the re-
fractory CHF, the patient was included in the CAPD pro-
gramme. Two weeks after discharge, the abdominal
catheter was implanted without complications. Once fin-
ished the training period, continuous ultrafiltration was
started (two daily exchanges of dextrose solution) with pro-
gressive and sustained improvement of congestive signs
disappearing lower limbs edema and hepatojugular reflux.

Three months after CAPD initiation, the echocardiographic
study showed the persistence of severe left ventricular ejec-
tion fraction depression and severe tricuspid and mitral re-
gurgitation (Figures 2A and 2B). In spite of these echo
findings, the patient continues experiencing a substantial im-
provement in NYHA class, congestion parameters, and renal
function during the following 8 months (Figure 1). Addition-
ally, the patients showed a progressive improvement in the
6-min walking distance and the Minnesota Living with Heart
Failure Questionnaire along the follow-up (Figure 1). At
9-month follow-up, the patient remains in NYHA I class, with
no admission or visits to the emergency room. At three differ-
ent visits, 24-h urine and dialyzed sodium excretion were
measured, in every measurement, and despite ultrafiltration
volumes ranged from 700 to 1000 mL/day, the 24-h

Figure 1 Temporal evolution of surrogates of the severity of the disease. (A) Antigen carbohydrate 125. (B) eGFR by MDRD formula. (C) NT-proBNP.
(D) NYHA class. (E) Minnesota questionnaire. (F) Six-minute walk test. CAPD, continuous ambulatory peritoneal dialysis; CA125, carbohydrate antigen
125; eGFR, estimated glomerular filtration rate; MDRD, Modification in Diet in Renal Disease; NT-proBNP, amino-terminal pro-brain natriuretic peptide.
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peritoneal sodium excretion exceeded urinary sodium excre-
tion (Figure 3).

Discussion

Heart failure (HF) is one of the main causes of morbidity and
mortality in the elderly population.2 Many of these patients
develop renal failure as the disease progresses, which compli-
cate their management and reduce the therapeutic options,
besides accelerating the progression of both diseases.2,4 The
diuretic treatment represents the first therapeutic option to
improve the symptoms caused by venous congestion; how-
ever, with its chronic use, resistance may appear.1,2

Continuous ambulatory peritoneal dialysis (CAPD) in pa-
tients with refractory HF and renal failure allows a proper

management of volume excess, because it offers a continu-
ous ultrafiltration, relieves venous and intra-abdominal pres-
sure, and facilitates the elimination of water, in addition to
sodium and other solutes (inflammatory cytokines), a fact
that is probably associated with a lower activation of the
renin-angiotensin system, helping to preserve renal func-
tion.5 In this context, CAPD has been shown to be associated
with a significant improvement in functional capacity and
quality of life, together with a marked reduction in
readmissions in patients with refractory CHF.6,7 This case, be-
yond illustrating the usefulness of CAPD in this challenging
case of CHF, highlights the importance of optimal deconges-
tive therapy in the course of the disease. Furthermore, this
case emphasizes the promising role of CAPD for the treat-
ment of patients with refractory CHF by promoting greater
sodium clearance than conventional diuretic strategies.

Figure 2 Images of the transthoracic echocardiography at 3months of follow-up after continuous ambulatory peritoneal dialysis onset. (A) Apical view
of four chambers showing severe tricuspid regurgitation. (B) Apical view of three chambers showing severe mitral regurgitation.

Figure 3 Urine, dialyzed, and total sodium clearance. CAPD, continuous ambulatory peritoneal dialysis.
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The patient described presented a very noticeable clinical,
functional, and biochemical improvement after initiating
CAPD despite persistent ultrasound findings of poor progno-
sis. Interestingly, despite the fluid removal with CAPD ap-
pears not substantial (values ranging from 700 to 1000
mL/day), this was not true for peritoneal excretion of sodium.
In fact, the 24-h elimination of sodium by the peritoneum
was always higher than observed in the urine.

We believe that the approach of the patient with advanced
HF, especially when there is evident data of pulmonary hy-
pertension and right HF, goes beyond a ‘cardiocentric’ vision.
In these patients, we should first focus on volume and so-
dium excess management. In certain situations, such as the
one described, one should look beyond the ‘heart’ under-
standing that HF is a systemic syndrome with systemic reper-
cussions. In this case, we illustrated the importance of
adequate management of venous congestion in the

modification of progression of the disease. Along this same
line, we pointed out the emerging role of CAPD as a depletive
strategy promoting a greater sodium removal compared with
traditional diuretic strategies. Finally, further studies should
confirm the present findings, ideally in a more controlled set-
ting, and also compare the utility of different peritoneal dial-
ysis solutions (dextrose vs. icodextrin) in this particular
scenario.
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