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Protein-losing enteropathy is a rare but life-threatening 

complication that occurs in some patients who develop 

intestinal lymphangiectasis secondary to increased 

systemic venous pressure. Although different forms of 

treatment have been tried, with varying results, the majority 

were reported to be unsuccessful. The aim of this study 

was to demonstrate that heart transplantation may be an 

appropriate therapeutic option for patients who do not 

respond to medical treatment. At our center, we performed 

heart transplantations in 3 patients with this condition. The 

mean follow-up period was 11(2) months. No patient died 

and the enteropathy regressed in all 3.
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Resolución de enteropatía pierdeproteínas tras 
el trasplante cardiaco en pacientes jóvenes

La enteropatía pierdeproteínas es una infrecuente pero 

muy grave complicación que aparece en determinados 

pacientes que desarrollan linfangiectasia intestinal se-

cundaria a un incremento de la presión venosa sistémica. 

Se han descrito diferentes tratamientos, con resultados 

dispares y en la mayoría de las ocasiones sin respuesta 

favorable. El objetivo del estudio es mostrar el trasplan-

te cardiaco como una opción terapéutica adecuada para 

pacientes sin respuesta positiva al tratamiento médico. 

En nuestro centro se ha trasplantado a 3 pacientes con 

estas características, con un seguimiento medio de 11 ± 

2 meses. Ningún paciente falleció y en todos ellos se do-

cumentó una reversibilidad de la enteropatía.

Palabras clave: Enteropatía pierdeproteínas. Trasplante 

cardiaco. Cardiopatías congénitas del adulto.

INTRODUCCIÓN

Protein-losing enteropathy  (PLE) is a severe 
intestinal loss of proteins that leads to a clinical 
picture characterized by abdominal pain, diarrhea, 
hypoproteinemia, and hypoalbuminemia, 
hypogammaglobulinemia, lymphocytopenia, and 
hypocalcemia.1 High concentrations of a1-antitrypsin in 
fecal clearance confirm diagnosis. 

This loss of proteins occurs in diseases with 
ulceration of the intestinal mucosa, inflammatory-
immune diseases, and diseases that lead to lymphatic 
vessel abnormalities. Lymphatic vessel abnormalities 
include intestinal lymphangiectasia caused by 
predominantly right congestive heart failure (as 

occurs in patients undergoing a Fontan procedure 
and in arrhythmogenic right ventricular dysplasia). 

Treatment is difficult and several strategies have 
been described,2-5 with conflicting results and, in most 
cases, without favorable medium-term outcomes. 
The prognosis is poor, with mortality at 5 years 
greater than 40%.6,7

The objective of the study was to demonstrate that 
heart transplantation is an appropriate therapeutic 
option in patients with severe PLE who are refractory 
to medical treatment. 

METHODS 

We present a series of 3 young patients with severe 
PLE who underwent heart transplantation for this 
indication. Diagnosis of PLE was confirmed with high 
concentrations of a1-antitrypsin in fecal clearance. 
All patients were exhaustively prepared prior to heart 
transplantation with g-globulin transfusion, albumin, 
and adjustment of coagulation parameters. 

Table 1 summarizes the baseline characteristics of 
the patients. 
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diagnosed with PLE aged 13 years, with recurrent 
episodes of abdominal pain and diarrhea. He was 
admitted on several occasions for administration 
of albumin, g-globulins, and corticosteroids. The 
pressure in the Fontan system was 18 mm Hg, and no 
obstructions in the cavopulmonary connections were 
observed. During a meeting of surgeons and treating 
physicians, an atrioseptostomy was considered but, 
in view of the poor outcomes published5 and the poor 
clinical condition of the patient, it was decided to 
do a heart transplantation including the pulmonary 
trunk of the donor. 

RESULTS 

Clinical Outcomes 

The 3 patients underwent heart transplantation 
without any serious complications in the first 48 
hours. Patient 2 presented mediastinitis caused by 
Staphylococcus aureus in the second week after 
transplantation, with good response to antibiotics 
and surgery. 

The mean period of follow-up was 11.2 (2) months. 
The immunosuppressant regimen and the clinical 
outcomes are indicated in Table 2. Patients 1 and 2 
were diagnosed with an episode of grade IIIa rejection 
(first and third month post-transplant, respectively) 
which was asymptomatic. 

Laboratory Outcomes 

At the time of transplantation, the patients 
had very severe hypoalbuminemia, with a mean 
concentration of 2.2 g/dL (range, 2-2.6 g/dL) and 
lymphocytopenia with mean lymphocyte count of 
320/mL (range, 200-400/mL). After transplantation, 
a progressive increase in both parameters was 
observed (Figure 1 and 2). Albumin concentrations 
were greater than 3 g/dL in the 3 patients from the 
third month onwards and, at the end of follow-
up, the mean value was 3.9 mg/dL (3.7-4.1 mg/
dL). Only patient 3 required albumin transfusion 

Case 1 

The first patient was a 17-year-old girl diagnosed 
with atrioventricular canal defect. She had undergone 
surgery after 4 months of life, with closure of the septal 
defects. She underwent an additional intervention 
aged 6 years for mitral repair, which was complicated 
by a large tear in the right ventricle requiring repair 
with a Teflon patch. When she was 8-years-old, a 
mechanical mitral prosthesis (ATS 21) was implanted. 
The patient had right ventricular failure as conformed 
by echocardiography and cardiac magnetic resonance 
imaging. The mitral prosthesis showed good disc 
mobility but an obstructive behavior due to its small 
size. In July 2001, she was admitted for symptoms 
of anasarca, abdominal pain, and melena, and PLE 
was diagnosed. Since then, she has required repeated 
admissions for edema and pleural effusion, and was 
administered albumin and g-globulins. She received 
treatment with corticosteroids and heparin, without 
favorable outcomes. Heart transplantation was done 
in August 2007. 

Case 2 

An 18-year-old man was diagnosed with 
arrhythmogenic right ventricular dysplasia, with 
severely depressed ventricular function. He had been 
a carrier of an implantable cardioverter-defibrillator 
since 2005 because of sustained ventricular 
tachycardia. The patient experienced progressive 
clinical deterioration, with resting dyspnea, ascites, 
ankle edema, and pleural and pericardial effusion. 
Diagnosis of PLE was confirmed at the age of 16 
years. He was admitted on several occasions for 
administration of serum albumin. In July 2007, he 
underwent heart transplantation. 

Case 3 

The third patient was a 17-year-old boy with 
complex congenital heart defects comprising a single 
left ventricle and severe pulmonary stenosis. He 
underwent a Fontan procedure aged 5 years. He was 

TABLE 1. Baseline Characteristics of the Patients

Case Heart Disease PLE Diagnosis, y Clinical Picture Associated With PLE Concentration of a1-AT  Pressures, mm Hg

     RA RV PWP

1 AV canal: mitral prosthesis 10 Ascites, pleural effusion, melena,  47.8 mg/g 20 39-18 18 

   and abdominal pain

2 ARVD 16 Ascites, pleural effusion, 36.8 mg/g 13 20-12 12 

   and peripheral edema

3 Single ventricle. Fontan 13 Ascites, abdominal pain, and diarrhea 52.7 mg/g 18

α1-AT indicates α1-antitrypsin in feces; ARVD, arrhythmogenic right ventricular dysplasia; AV, atrioventricular; PLE, protein-losing enteropathy; pressures, catheterization 
prior to heart transplantation; PWP, pulmonary wedge pressure; RA, right atrial; RV, right ventricular.
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leading to hypoproteinemia (hypoalbuminemia), 
hypogammaglobulinemia, and hypocalcemia. 

This diagnosis should be considered in patients 
with congestive signs, abdominal pain, diarrhea, 
and the aforementioned laboratory abnormalities. 
Diagnosis is confirmed by high concentrations of a1-
antitrypsin in fecal clearance. 

The pathophysiology of PLE is still cause of 
debate.8 The underlying cause is chronic digestive loss 
of proteins due to an excessive and persistent pressure 
increase in the central venous system and portal 
system, with an increase in resistance to lymphatic 

during the first week after transplantation. The 
lymphocyte counts showed a significant increase 
during the first weeks, with a maximum between 
the fourth and fifth month. Subsequently, a small 
decrease was observed and at the end of follow-up, 
the mean count was 750/mL (550-1100/mL). 

DISCUSSION 

PLE is a disease characterized by excessive 
loss of proteins by the gastrointestinal tract, 

TABLE 2. Clinical Outcome of the Patients

Case Treatment Prior to HT Age at HT Immunosuppressants Clinical Picture Associated With 

    PLE after HT

1 Corticosteroids and heparin 16 Tacrolimus, deflazacort, and mycophenolate Asymptomatic

2 Heparin 17 Tacrolimus, deflazacort, and mycophenolate Asymptomatic

3 Corticosteroids 16 Cyclosporine, deflazacort, and mycophenolate Asymptomatic

HT indicates heart transplantation; PLE, protein-losing enteropathy. 
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Figure 1. Serum albumin 
concentration before and after heart 
transplantation 
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Figure 2. Serum lymphocyte count 
before and after heart transplantation. 
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exhaustive preparation prior to heart transplantation 
has contributed to these good outcomes. 

With regard to the laboratory outcomes, in all 
patients, albumin levels returned to normal, as 
reported in the recent studies.9,11,12 Lymphocytes 
also increased, but with a slight decrease from 
the fifth month and levels remained acceptable. 
This behavior is probably due to interaction with 
immunosuppressants. 

In conclusion, we believe that heart transplantation 
is an appropriate therapy that resolves PLE in patients 
who do not respond to medical treatment and who are 
not susceptible to conventional surgery. In addition, 
despite the high risk of early complications after heart 
transplantation, these can be significantly reduced 
through an exhaustive preoperative preparation. 
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flow from the thoracic duct to general circulation. 
This leads to secondary intestinal lymphangiectasia. 
Nevertheless, cases of PLE with central venous 
pressure within normal limits, as well as persistence 
of the disease after performing atrioseptostomy5 
or surgically normalizing the hemodynamic 
abnormalities have been reported.6 This persistence 
of PLE could be explained by a chronic inflammatory 
response in the digestive system. 

The development of PLE is an uncommon but 
very serious complication.7 The 5-year mortality 
is reported to be greater than 40%.6,7 In the most 
advanced forms, medical treatment can only provide 
temporary improvement in symptoms, and so surgical 
correction of the hemodynamic abnormalities or heart 
transplantation are the only therapeutic options. 
In addition, these interventions should be done as 
soon as possible. In the Bernstein registry,9 which 
describes the outcome of patients who underwent 
prior Fontan surgery and were indicated for heart 
transplantation, 21% of those with PLE died while 
on the waiting list compared to 12% of those who 
were free of the disease. 

Heart transplantation in these situations has 
been shown to be an appropriate therapy, although 
certain questions remain open to debate.6,9 First, 
there is a very high risk of severe complications in 
the immediate postoperative period given the very 
poor initial condition of the patients. In addition, 
most of these patients have undergone prior heart 
surgery, which implies a greater potential incidence of 
complications, especially bleeding, as well as greater 
technical difficulties during the procedure. There is 
also an increased risk of infections. In fact, protein 
loss is accompanied by hypogammaglobulinemia 
and lymphocytopenia with selective loss of CD3 and 
CD4.10 Secondly, it has been postulated that some 
changes in the digestive system may be irreversible 
and therefore will not respond after normalization of 
the hemodynamic parameters. 

The first significant data on the outcomes of 
patients with PLE undergoing heart transplantation 
were published by Mertens et al.6 They found that 
heart transplantation was associated with high 
mortality (40%) and was not always accompanied by 
resolution of PLE. Subsequently, Jayakumar et al11 
presented similar results, with early mortality after 
heart transplantation of 40%, caused essentially by 
bleeding complications and infections. In contrast, 
in the studies by Bernstein et al,9 and Gamba et al,12 
the presence of PLE did not influence survival after 
transplantation, with reported survival at 1 month 
greater than 75%. These results are in agreement 
with that observed in our hospital. Probably, the 


