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aBsTracT
Heart transplantation is currently the definitive gold standard surgical 
approach in the treatment of refractory heart failure. However, the 
shortage of donors limits the achievement of a greater number 
of heart transplants, in which the use of mechanical circulatory 
support devices is increasing. With well-established indications and 
contraindications, as well as diagnosis and treatment of rejection 
through defined protocols of immunosuppression, the outcomes of 
heart transplantation are very favorable. Among early complications 
that can impact survival are primary graft failure, right ventricular 
dysfunction, rejection, and infections, whereas late complications 
include cardiac allograft vasculopathy and neoplasms. Despite the 
difficulties for heart transplantation, in particular, the shortage of 
donors and high mortality while on the waiting list, in Brazil, there 
is a great potential for both increasing effective donors and using 
circulatory assist devices, which can positively impact the number 
and outcomes of heart transplants.

Keywords: Heart transplantation; Heart transplantation/adverse effects; 
Infections; Graft rejection

resUmo
O transplante cardíaco é atualmente a abordagem cirúrgica definitiva 
padrão-ouro no tratamento da insuficiência cardíaca refratária. No 
entanto, a escassez de doadores limita a realização de um número 
maior de transplantes cardíacos, situação em que vem aumentando 
a utilização de dispositivos de assistência circulatória mecânica. 
Com indicações e contraindicações bem estabelecidas, além de 
diagnóstico e tratamento de rejeição, por meio de protocolos definidos 
de imunossupressão, os resultados do transplante cardíaco são muito 
favoráveis. Dentre as complicações precoces que podem impactar a 
sobrevida, destacamos a disfunção primária do enxerto, a disfunção 
do ventrículo direito, rejeição e infecções; já as complicações tardias 
incluem a doença vascular do enxerto e as neoplasias. Apesar das 

dificuldades para realização do transplante cardíaco, em especial 
pela escassez de doadores e pela elevada mortalidade em fila de 
espera, no Brasil, existe um grande potencial, tanto no aumento de 
doadores efetivos, quanto na utilização de dispositivos de assistência 
circulatória, o que pode vir a impactar positivamente no número e nos 
resultados do transplante cardíaco.

Descritores: Transplante de coração; Transplante de coração/efeitos 
adversos; Infecções; Rejeição de enxerto

inTroDUcTion
The first heart transplant (HT) was performed in 1967 by 
Christian Barnard, in South Africa, and six months later, 
Euryclides Zerbini did the first HT in Brazil. Despite 
initial euphoria, the results were not satisfactory, with 
a high mortality rate. At the end of the 1970´s, with 
the appearance of cyclosporine, which allowed a better 
control of rejection, there was great development in 
performance of transplants in general, including HT. 

HT is currently the definitive gold-standard surgical 
approach in the treatment of refractory heart failure 
(HF), a situation in which the patient presents with 
great functional limitation and high mortality rate.(1) 
Nevertheless, the scarcity of donors expressively limits 
the performance of a greater number of HT, a situation 
that has increasingly expanded the indication and use of 
mechanical circulatory assistance devices.(2)

With an expressive increase in the number of HT 
until the mid-1990s, due to improvement in the clinical 
treatment of HF and the inherent limitation of donors, 
the number of HT in the world has remained stable – 
approximately 4,000 a 5,000 per year.(2) In Brazil, there 
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is a perspective of increase in the number of HT since 
only 11% of the donors are utilized. In 2014, 311 HT 
were performed, which is a historic record, reaching 1.6 
transplants per million in the population (pmp).(3)

inDicaTions anD conTrainDicaTions
HT is a treatment that improves quality of life and 
survival of patients with refractory HF (stage D). 
Thus, patients that maintain functional classes III and 
IV, recurrent hospitalizations, and present with poor 
prognostic markers – despite therapeutic optimization 
(with medications and surgery) – should be considered 
for HT. In the evaluation, both subjective (functional 
class) and objective (physical examination and ancillary 
tests) data should be compiled to improve the accuracy 
of the indication. In this way, besides the clinical 
evaluation, it is appropriate to perform functional tests, 
such as cardiopulmonary and the 6-minute walk tests. 
Two parameters of the cardiopulmonary test are very 
useful, since they have a strong correlation with the 
prognosis of HF: oxygen consumption (VO2) and the 
ventilation equivalent for carbon dioxide (VE/VCO2).

(4)  
Just as with other parameters demonstrated on chart 
1, these show the identification of candidates for heart 
transplantation.(1)

postoperative right ventricle (RV) failure.(5) The main 
conditions that contraindicate the transplant are shown 
on chart 1. It is important to remember that certain 
conditions, such as untreated infections and neoplasms, 
can be transient limitations for a transplant, but may 
potentially revert, allowing eligibility for the treatment. 
In patients with diabetes mellitus, the presence of 
target organ lesions is the factor that determines 
contraindication for treatment.(6) Not less important, 
pretransplant immunological evaluation includes the 
determination of the panel of reactive antibodies 
against HLA (PRA), which can make the transplant 
unfeasible, if there is positivity against specific antigens 
of the donor.(7)

early complications 
Primary graft failure
Primary graft failure is the first cause of early mortality 
after HT, corresponding to 36% of deaths in the first 30 
days.(2) A recent consensus of the International Society 
for Heart and Lung Transplantation (ISHLT) defined 
primary failure of the graft as affecting the left and/or 
right ventricle with echocardiographic and hemodynamic 
alterations, need for inotropic/vasopressor support, and 
commonly, the use of circulatory assistance devices.(8) 
Its prevalence varies between 1.4 and 30.7%, due to 
heterogeneity of the populations studied and of the 
diagnostic criteria used in its definition.(8) The main 
clinical manifestation is hemodynamic instability with 
cardiogenic shock, a result of a multifactorial process 
with contributions from elements of the donor, recipient, 
and the surgical procedure.(9) Its pathophysiology is not 
well-defined, but it is known that a lesion by ischemia-
reperfusion, metabolic alterations after the donor’s 
brain death, and care of the organ prior to the transplant, 
are factors that contribute towards its development.(10) 

Treatment is based on intensive hemodynamic support 
with the use of vasoactive and inotropic drugs, and in 
more severe cases, of mechanical circulatory assistance 
devices, with limited retransplant results within this 
context.(11)

Right ventricle dysfunction
Right ventricle (RV) dysfunction secondary to pulmonary 
hypertension is one of the situations of greatest concern 
after HT, and it accounts for up to 50% of heart 
complications and almost 20% of deaths in the early 
postoperative period.(12) Recipients with pulmonary 
vascular resistance of more than 4 Wood units, systolic 
pressure in the pulmonary artery >60mmHg or 

chart 1. Indications and contraindications for heart transplant

indications contraindications

Refractory HF while using inotropics or VAD Pulmonary hypertension (PVR >5 Wood units)

Persisting functional classes III or IV Severe cerebrovascular diseases

VO2 ≤12mL/kg/min (use of a betablocker) Severe peripheral vascular diseases  

VO2 ≤14mL/kg/min (without beta blocker) Severe liver failure

Ischemic disease with refractory angina 
and with no possibility of revascularization 

Severe pulmonary disease

Persistent and refractory ventricular 
arrhythmia

ABO incompatibility in prospective 
crossmatching between donor and recipient

VE/VCO2 >35 or 6-minute walk test <300m Severe psychiatric disease, chemical 
dependence, and poor compliance to 
treatment

Source: modified Bacal F et al.(1)

HF: heart failure; VAD: ventricular assistance device; VO2: oxygen consumption; VE/VCO2: ventilatory equivalent for carbon 
dioxide; PVR: pulmonary vascular resistance.

The presence of comorbidities that limit survival 
or hinder surgical treatment and posteriorly, clinical 
treatment of the transplant recipient should be identified 
and evaluated for the indication and contraindication 
of a HT. Fixed pulmonary hypertension (especially 
with pulmonary vascular resistance >5 Wood units) 
is a limiting factor, since it is associated with early 
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transpulmonary gradient (difference between mean 
pulmonary arterial pressure and pulmonary capillary 
wedge pressure) >15mmHg, present with a high risk of 
RV failure, a condition aggravated by the development 
of hypoxemia and acidosis.(1)

Preoperative preparation of these patients should 
include evaluation of the presence and responsiveness 
of pulmonary hypertension to vasodilators, and 
optimization of HF treatment with the use of inotropic 
agents and vasodilators, and, if necessary, circulatory 
assistance devices. During the intraoperative period, 
it is fundamental to exclude mechanical causes, such as 
torsion or angulation in the pulmonary artery anastomosis, 
and pay attention to the output of extracorporeal 
circulation, to the possibility of a reaction to protamine 
with pulmonary vasoconstriction and gas embolism.

The rationale of treatment is optimization of 
RV preload, aiming at normovolemia, reduction 
of pulmonary vascular resistance with the use of 
vasodilators (nitroprusside, nitric oxide, prostacyclin, and 
sildenafil) and increased myocardial contractility. The 
inotropic agents that may be used include dobutamine, 
adrenaline, milrinone, and isoproterenol. Mechanical 
ventilation should be adjusted with the purpose of 
avoiding hypoxia and elevated ventilatory pressures. 
If there is no adequate response, the use of circulatory 
assistance devices should be considered.(1,11)

Infections
Infectious complications, along with primary graft failure, 
are among the principal causes of mortality during the 
first three years after transplant, corresponding to 
12% of deaths in the first 30 days and 29% between 
one month and one year (excluding infections by 
cytomegalovirus − CMV).(2) Among the primary etiologies, 
the infections due to opportunistic agents, resulting 
from the immunosuppression used, stand out.

During the first month after transplant, hospital 
infections prevail, most of them of bacterial etiology and 
dependent on the hospital flora of each organization. 
There are also a few less severe opportunistic infections, 
such as reactivations of herpes simplex and mucocutaneous 
candidiasis. Surgical site infections also appear during 
this period and, despite being rare (less than 5%), 
they present with high mortality (up to 14% in cases 
of mediastinitis).(1) As of the second month, the 
main opportunistic infections prevail, especially CMV, 
toxoplasmosis, Chagas’ disease reactivation, aspergillosis, 
pneumonia by Pneumocystis jirovecii, among others. From 
the sixth month on, with tapering of immunosuppression, 
extra-hospital infections similar to those that occur in 

immunocompetent patients become more frequent, but 
with a tendency to develop more severe cases.(1)

reJecTion anD immUnosUppression
According to the latest ISHLT register, the incidence 
of graft rejection has been progressively falling over the 
last years. In 2010, it reached its nadir at approximately 
25%, thanks to the development of immunosuppression 
drugs and strategies. Additionally, it has long quit being 
the primary cause of mortality, and is responsible for 
less than 10% of post-HT deaths.(2) 

rejection
An endomyocardial biopsy is the gold standard for the 
correct and early diagnosis of rejection.(1) In the initial 
phases of the transplant, it is frequently performed, 
and later, by adjusting immunosuppressors and the 
pathological profile, this biopsy is less often required. 
The clinical symptoms of rejection are varied, and in 
most cases, the patients are asymptomatic. No sign or 
symptom is pathognomonic of rejection; however, when 
present, may include unspecific constitutional symptoms 
(malaise, myalgia, and fever), myocardial inflammation 
(tachycardia, atrial or ventricular arrhythmias, pericardial 
effusion) and, in a more evident form, a clinical condition 
suggestive of HF (exertional dyspnea, asthenia, syncope, 
orthopnea, paroxysmal nocturnal dyspnea and, upon 
physical examination, jugular stasis, third heart sound, 
hypotension, pulmonary and/or systemic congestion).

Classically, three types of rejection have been 
documented: hyperacute, cellular, and humoral (or 
mediated by antibodies).(1)

Very severe and related to the presence of previously 
formed antibodies against the donor (ABO system, 
HLA, or endothelium), hyperacute humoral rejection 
is infrequent, thanks to the performance of ABO-
compatible transplantation and to pretransplant PRA. 

Acute cellular rejection is the most frequent type and 
is characterized by the presence of inflammatory cells 
in the myocardium. It is classified into four grades, as 
demonstrated on chart 2.(13) Both the 2R and 3R grades 
require additional immunosuppressive treatment, which 
includes pulse therapy with corticosteroids, and in the 
presence of hemodynamic instability characterized by 
symptoms of HF and ventricular dysfunction seen on 
the echocardiogram, the association of antilymphocyte 
antibodies (thymoglobulin). 

Acute humoral rejection or mediated by antibodies, 
despite many yet unanswered questions,(14) has been 
considered a clinical-pathological entity that tends to 
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occur in allosensitized individuals (exposed to transfusion, 
gestations, transplants, circulatory assistance devices). It 
is characterized by the presence of antibodies (mainly 
anti-HLA) against the vascular endothelium of the graft, 
and within this context, is associated with a worse clinical 
progress.(15,16) Due to the recent standardization of its 
diagnosis, it is difficult to establish a true incidence of 
humoral rejection, but it is estimated at approximately 
10 to 15% at the end of the first year.(17) From the 
pathological viewpoint, the most recent classification 
includes histopathological (H) and immunopathological 
(I) information, and is divided into four grades  
of antibody mediated rejection (pAMR, pathologic 
antibody mediated rejection), as per chart 3.(14) In the 
presence of hemodynamic instability characterized by 
signs and symptoms of HF and ventricular dysfunction 
on echocardiography, related to humoral rejection, due 
to the high risk of death, treatment should be aggressive, 
including pulse therapy with corticosteroids, antilymphocyte 
antibodies, immunoglobulin, plasmapheresis, and drugs 
that block the production of antibodies by B lymphocytes 
(rituximab), antibodies (bortezomib) or the complement 
(eculizumab).(1) 

Despite a worse prognosis well-established in patients 
with a diagnosis of humoral rejection, there is great 
doubt in literature as to its treatment in asymptomatic 
individuals with normal ventricular functions, due to 
the inherent risk of more intensive immunosuppressive 
strategies.(14)

immunosuppression
According to the most recent registry of HT by ISHLT,(2) 
the triple regimen -including corticosteroid, calcineurin 
inhibitor and an antiproliferative agent - continues to 
be routinely used at most services and to be confirmed 
by the guidelines.(1,18) 

corticosteroids
These are used at high doses during the initial phases 
and in acute rejection episodes. Due to numerous side 
effects, primarily metabolic and cardiovascular, their 
removal has been recommended as of the sixth month 
post-HT,(19) especially in patients with a favorable history 
of rejection. 

Calcineurin inhibitors
Cyclosporine and tacrolimus are calcineurin inhibitors. 
Studies comparing the two drugs demonstrated similar 
survival results,(20,21) including the incidence of rejection 
and cardiac allograft vasculopathy (CAV). In more 
recent studies, a smaller incidence of rejection has 
been demonstrated with tacrolimus in comparison with 
cyclosporine.(22,23) In situations of persistent rejection 
(resistant to corticosteroids), it is advisable to exchange 
cyclosporine for tacrolimus.(24) As per the ISHLT, 
tacrolimus is the most used calcineurin inhibitor. In 
Brazil, for HT, the Ministry of Health makes available only 
cyclosporine as a calcineurin inhibitor. Nevertheless, 
there is the perspective of tacrolimus soon also being 
made available for HT, especially in patients at high 
risk of rejection (young people, black ethnicity, and 
females).

Antiproliferative agents
This is the case of azathioprine and mycophenolate. 
Studies comparing azathioprine and mycophenolate in 
HT revealed superiority of mycophenolate, regarding 
rejection and survival,(25,26) and a possible reduction 
of CAV and neoplasms,(27,28) while gastrointestinal 
symptoms, infections by CMV, herpes simplex and 
herpes-zoster favor azathioprine.(29) Based on these 
results, mycophenolate became the antiproliferative 
agent of choice in HT in association with calcineurin 
inhibitors and corticosteroids. Additionally, in situations 

chart 2. Classification of acute cellular rejection

Grade Description

0R Absence of inflammatory infiltration in the myocardium

1R (mild rejection, low 
grade)

Perivascular or interstitial lymphohistiocytic inflammatory 
infiltrate, with no  aggression to myocytes or only one 
aggression focus

2R (moderate rejection, 
intermediate grade)

Presence of two or more foci of aggression to the myocytes 
(multifocal)

3R (serious rejection, 
high grade)

Diffuse pattern inflammation and multiple areas of cellular 
aggression, often with polymorphic character of inflammatory 
infiltrate, including neutrophils and eosinophils, hemorrhage, 
vasculitis, and necrosis of myocytes

Source: Modified from: Stewart S et al.(13)

chart 3. Classification of antibody mediated rejection

pAMR 0 Negative for antibody mediated rejection (negative histopathological and 
immunopathological studies)

pAMR 1(H+) Antibody-mediated rejection is only histopathological (absence of 
immunopathological findings and presence of histopathological 
findings – activated mononuclear cells, endothelial edema, hemorrhage, 
interstitial edema and/or necrosis of myocytes)

pAMR 1(I+) Antibody-mediated rejection is only immunopathological (absence of 
histopathological findings and presence of immunopathological findings 
– immunohistochemistry or immunofluorescence for C4d)

pAMR 2 Defined by the presence of histopathological and immunopathological 
findings for antibody-mediated rejection 

pAMR 3 Serious antibody mediated rejection characterized by the presence 
of hemorrhage, capillary fragmentation, polymorphic inflammation, 
interstitial edema, and immunopathological markers

pAMR: pathologic Antibody Mediated Rejection. Modified from: Berry GJ et al.(14)
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of severe or persistent rejection of patients who 
already used azathioprine chronically, the change to 
mycophenolate has been recommended. In patients 
with Chagas’ disease, two Brazilian studies on HT 
demonstrated a high incidence of reactivation of the 
Chagas’ disease with mycophenolate,(30,31) bringing up 
the discussion on the possibility of using azathioprine 
or lower doses of mycophenolate in this population.

mTOR inhibitors
These are sirolimus and everolimus. Some studies with 
both drugs demonstrated a reduction in incidence(32,33) 
and a decrease in the progression of cardiac allograft 
vasculopathy (CAV),(34) improvement/preservation of 
renal function in the regimes with removal/reduction 
of cyclosporine, and reduction of neoplasms and viral 
infections.(35,36) On the other hand, in combined regimes 
with cyclosporine (at the habitual does), it is related 
to worsening of the renal function;(32) if withdrawing 
cyclosporine (seeking improved renal function), it may 
increase the incidence of rejection.(37) Its use in the 
initial transplant is related to complications in healing 
of the surgical wound(38) and the increased incidence 
of bacterial infections.(33) Other adverse events include 
proteinuria, dyslipidemia, low platelet count, edema, 
hypertension, acne, and interstitial pneumonitis.(39) 

Induction therapy
This is characterized by a more intensive initial 
immunosuppression, seeking to reduce the incidence 
of acute rejection and facilitate the introduction of 
maintenance immunosuppressors.(1) In the latest ISHLT 
registry, approximately 50% of the HT received some 
form of induction therapy.(2) Despite its use with positive 
results in reducing the incidence of acute rejection 
in the initial HT, its routine use is not recommended, 
since it has not demonstrated an impact on the 
reduction of mortality.(40) The most used classes of drugs  
include antilymphocyte antibodies (thymoglobulin) and 
interleukin-2 antagonists (basiliximab).

laTe complicaTions
cardiac allograft vasculopathy
Cardiac allograft vasculopathy is among the primary 
causes of death after the first year of HT, and it is the 
most important limiting factor in long-term survival, 
along with neoplasms, with an incidence of 8% in 
the first year, 30% in 5 years, and 50% in 10 years.(2) 
This disease, of atherosclerotic nature, is an insidious 
complication with fast progression, characterized 
by persistent perivascular inflammation and intimal 

hyperplasia, and has clinical manifestations similar to 
those of coronary artery disease, such as arrhythmias, 
myocardial infarction, HF, and sudden death. It has 
limited clinical treatment, with retransplant as the only 
definitive therapeutic option. In the clinical presentation, 
angina pectoris is rarely present, but despite the 
discreet symptoms, it has all the classic complications 
of coronary artery disease. 

Pathogenesis is controversial and probably 
multifactorial; and the following risk factors should be 
taken into account: donor’s age, presence of anti-HLA 
antibodies, CMV infection, dyslipidemias, systemic  
arterial hypertension, diabetes mellitus, obesity, and  
smoking. The loss of an intact and functioning 
endothelium, combined with chronic immunological 
attack, may be the triggers that result in migration and 
proliferation of smooth muscle cells.(41)

Early diagnosis of CAV is limited due to scarcity of 
clinical symptoms of ischemia in the denervated graft; 
low sensitivity of the coronary cineangiography that 
frequently underestimates the severity and the extension 
of the disease; the involvement of small intramyocardial 
vessels; and occurrence of functional coronary alterations 
independent of morphological changes.(42) Thus, the 
diagnosis of CAV is always a clinical challenge. Generally 
silent due to the denervation of the graft, acute 
myocardial infarction and sudden death may be its first 
manifestation, as well as the development and onset of 
signs and symptoms of HF.(43) 

Coronary cineangiography is still the standard for 
CAV diagnosis in most transplant centers, despite its low 
sensitivity, and the angiographic detection of significant 
epicardial coronary stenosis implies a poor prognosis. 
Among the noninvasive diagnostic methods, the stress 
echocardiography with dobutamine has been used both 
for diagnosis and to predict cardiovascular events in late 
follow-up, with a high negative predictive value.(44)

Intravascular ultrasound is the most sensitive tool 
for diagnosis of CAV. It allows a reproducible view 
not only of the true luminal diameter, but also of the 
appearance and thickness of the intimal and medium 
layers.(45) It has already been demonstrated that the 
progression of maximal intimal thickness ≥0.5mm in 
the first year (baseline change to one year) after the 
transplant, seems to be a reliable marker for subsequent 
mortality, major non-fatal cardiovascular events, and 
the development of angiographic CAV up to five years 
after transplant.(41)

Once installed, due to its diffuse obliterative character, 
treatment of CAV remains very limited and with little 
impact. Efforts for its prevention, in this way, are 
necessary and of extreme importance. After the transplant, 
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primary prevention should include optimization of 
immunosuppressive therapy, rigorous control of common 
cardiovascular risk factors (hypertension, diabetes, obesity, 
smoking, and sedentary lifestyle), and strategies for the 
prevention of CMV infection.(1) It is advisable to use 
statins and diltiazem in the initial transplant as a strategy 
to reduce the incidence and progression of CAV.(46,47) The 
mTOR inhibitors (everolimus and sirolimus), due to their 
potent antiproliferative effect, including of smooth muscle 
cells, demonstrated in randomized studies a reduction in 
the incidence and evolution of post-HT CAV and have 
been recommended when diagnosis is established.(1,32,33,34)  
The use of an antiplatelet agent is empirical in diagnosis 
of CAV.(1) Revascularization strategies (surgical or 
percutaneous) are limited due to the diffuse pattern of 
the disease, with distal predominance. Retransplant 
is the only definitive treatment for CAV, but survival is 
lower if compared to the first transplant.(48) 

neoplasms 
Neoplasms are among the primary causes of late 
mortality after HT, with a two-to-four-fold increase 
in risk as compared to the general population. This 
elevated risk is intimately related to immunosuppression 
regimen and includes the malignant tumors related to 
viral infections, such as non-Hodgkin´s lymphoma and 
Hodgkin´s lymphoma (as a part of the post-transplant 
lymphoproliferative disease) – both linked to infection 
by Epstein-Barr virus, Kaposi sarcoma (related to the 
human herpes-virus 8), anogenital cancers (linked to the 
human papilloma virus), and hepatic cancer (hepatitis 
B and C virus).(49) 

The mTOR inhibitors present with antitumor 
action, inhibit angiogenesis, block its growth, and delay 
progression of the cell cycle; in such context they are an 
option for immunosuppression.(1,50)

carDiac TransplanT in chaGas’ Disease
In the Brazilian scenario, Chagas’ cardiomyopathy is 
the third most common cause for indication of HT. We 
cannot lose sight of the fact that the Chagas’ etiology, 
in and of itself, is the worst prognosis in patients with 
cardiomyopathy, if compared to the other etiologies.(51)  
Moreover, in its advanced and refractory phases to 
optimized clinical treatment, it is a well-established 
indication for HT.(52) Nevertheless, the result of the HT 
in this subgroup of patients is better than that of other 
etiologies, since the patients are younger, with fewer 
comorbidities, no reoperations or severe pulmonary 
hypertension.(53)

Due to immunosuppression, there may be a 
reactivation of the Chagas’ disease; however, since it 
occurs in the acute form of the disease, the response 
to antiparasitic treatment with benzimidazole or 
allopurinol is usually favorable. 

Reactivation of the infection by Trypanosoma cruzi 
is described as varying from zero to 50%, but it is rarely 
the cause of death. Its clinical picture includes cutaneous 
lesions (chagomas), fever, bone marrow and neurological 
involvement, as well as signs and symptoms of HF, due 
to myocarditis. On the other hand, myocarditis can 
be silent or manifest as severe ventricular dysfunction 
and cardiogenic shock. Its diagnosis is made by clinical 
suspicion, by the presence of signs and symptom of 
infection associated with evidence of the parasite in the 
blood, in tissues (for example, amastigote nests in an 
endomyocardial biopsy), or in cerebrospinal fluid. 

resUlTs anD limiTaTions oF hearT TransplanTaTion  
in BraZil anD in The worlD
Despite ischemic cardiomyopathy being the most frequent 
etiology of HF, dilated cardiomyopathy is the primary 
indication for HT, both in Brazil(1) and in the world,(2) 
since it presents with a lower incidence of comorbidities 
in comparison to ischemic cardiomyopathy. The best 
results are described in Chagas cardiomyopathy, which 
stands out as third cause of HT, in Brazil.(54)

As to the donor, brain death and its neurohormone 
and hemodynamic alterations are known to impact the 
number and outcome of solid organ transplants, but 
this aspect is even more expressive in HT.(55) Common 
situations related to brain death, such as the need for 
high doses of vasopressors and hypernatremia, and 
prolonged ischemia time in distant organ retrievals 
(more than 4 hours), make it unfeasible, or provide 
worse results in an evident manner. In Brazil, in spite 
of a younger donor profile, with little comorbidity and 
diagnosis of a great number of brain deaths secondary 
to trauma,(3) actual donation is limited, especially due to 
the conditions of these donors. Additionally, for older 
donors, the lack of availability of echocardiography 
and coronary cineangiography for evaluation amplifies 
the problem of making potential donors unviable. In 
the world, despite a better use of donors, even with an 
older profile and with more comorbidities, the number 
of HT is stationary, due to the inherent scarcity. Within 
this context, the use of circulatory assistance devices 
to maintain the recipient until the transplant can be 
performed has been increasing greater. According to the 
most recent register of ISHLT,(2) almost 40% of the HT 
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performed had some mechanical circulatory assistance 
device, with the intra-aortic balloon in only 6% of cases, 
and 56% of patients in an outpatient setting. In Brazil, 
more than half the patients are in a situation of priority 
for a HT, and the intra-aortic balloon is the circulatory 
assistance device used in most cases – often for months, 
due to the high cost of the more advanced devices 
utilized mostly in Europe and in the United States. Due 
to severity of patients, besides unavailability of more 
adequate circulatory assistance devices and the reduced 
number of effective donors, the mortality rate while in 
the waiting line in Brazil remains high.

Despite a greater rate of early mortality (first year) 
in comparison with the data from ISHLT(2,3) (81% 
versus 68.7%), at the end of 10 years, results in Brazil 
are similar (approximately 50%), suggesting that the 
combination of marginal donors and more severe 
recipients, and with the limited access to more adequate 
circulatory assistance devices, have a significant impact 
on early death. 

There are many difficulties in performing HT, both 
in Brazil and in the world, especially involving aspects 
of donors and recipients. While in developed countries 
the apex of available donors has been reached and 
we see an ever increasing use of circulatory assistance 
devices, in Brazil there is great potential, both in an 
increase of effective donors, and in the use of circulatory 
assistance devices, which could impact positively the 
number and results of HT. For this, it is necessary that 
the entire healthcare system be involved, with efforts in 
notification and in care for potential donors, support for 
the HT centers, including the financing of mechanical 
circulatory assistance programs. 

conclUsion
Heart transplant is the definitive gold standard surgical 
approach to treat refractory heart failure. However, 
the scarcity of donors limits the performance of a 
greater number of heart transplants, a situation that 
has been increasing the use of mechanical circulatory 
assistance devices. With well-established indications 
and contraindications, besides the diagnosis and 
treatment of rejection by means of defined protocols of 
immunosuppression, the results of heart transplantation 
are very favorable. Among the early complications that 
can impact on survival, we highlight primary graft failure, 
right ventricle dysfunction, and infections; whereas late 
complications include CAV and neoplasms. Despite the 
difficulties in performing heart transplants, especially 
due to scarcity of donors and the high mortality in the 

waiting list in Brazil, there is great potential both in the 
growth of effective donors, and in the use of circulatory 
assistance devices, which could positively impact the 
number and results of cardiac transplantation. 
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