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Introduction
Cardiac amyloidosis is characterized by the presence of 

deposits of amyloid material between myocardial fibers, 
leading to impaired function. In 95% of cases, it can be 
secondary to excessive production of abnormal light chain 
immunoglobulins or changes in transthyretin (TTR), either due 
to mutation or wild type. TTR is a protein produced mainly 
by the liver, and it is responsible for transporting retinol and 
thyroid hormone. Familial amyloidotic polyneuropathy (FAP) 
is an autosomal dominant genetic disease due to mutation 
in the TTR gene, and it has high morbidity and mortality, 
especially when there is cardiac involvement. More than 
130 mutations have been described, and they determine 
phenotypes of neurological and/or cardiac predominance. 
Historically, liver transplantation was the standard 
treatment to reduce progression of FAP; in the presence 
of heart disease with advanced heart failure (HF), heart 
transplantation may be considered. Combined heart-liver 
transplant (CHLT), although uncommon, is a well‑established 
indication for transthyretin amyloidosis (ATTR), with good 
outcomes; furthermore, the presence of the liver seems 
to minimize the risks of cellular or antibody-mediated 
rejection, which could be of interest for patients with high 
immunological risks, especially those with human leukocyte 
antigen (HLA) hypersensitivity.

Objective 
To report the first CHLT in Brazil, performed in a 

patient with ATTR with a mixed phenotype, in the context 
of cardiogenic shock, who, as an additional risk factor, 
had HLA hypersensitivity.

Case Report
“RGP,” a 50-year-old female patient, who worked as a 

housewife and had 2 children, began to have a condition 
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of HF associated with sensory motor polyneuropathy, 
orthostatic hypotension, and diarrhea, in 2013; regarding 
family history, she reported that her father and brother had 
died of undefined heart disease at the age of 50; in 2015, 
she had signs and symptoms of HF requiring frequent 
hospitalizations. Electrocardiogram revealed an anteroseptal 
electrically inactive area and low voltage in the frontal 
plane; echocardiogram revealed thickening of the septum 
and posterior wall of 13 mm, left ventricular diameters 
54 × 43  mm, left ventricular ejection fraction 32%, and 
severe diastolic dysfunction (restrictive pattern). Magnetic 
resonance imaging revealed diffuse late enhancement with a 
non‑coronary pattern, suggesting deposition disease. In this 
context, she underwent endomyocardial biopsy, which 
was positive for Congo red, defining diagnosis of cardiac 
amyloidosis. Electroneuromyography showed sensory-motor 
pattern of upper and lower limbs. She was referred to the 
liver transplant unit at the Hospital Israelita Albert Einstein, 
and light chain amyloidosis was ruled out (free light chain, 
negative serum and urinary immunofixation); heterozygous 
Glu89Lys mutation in the TTR gene was confirmed, and an 
evaluation of the heart transplant group was requested. Due 
to the recurrent hospitalizations due to decompensated HF 
and difficult clinical management, pre-transplant evaluation 
tests were requested, including immunological evaluation 
through the collection of lymphocyte panel reactive antibody 
(PRA), and the presence of anti-HLA antibodies was identified 
in 51% of class I and was negative in class II.

The patient was hospitalized in cardiogenic shock 
and maintained compensated with inotropic agents 
and intravenous diuretics; 3 months after admission, on 
October 17, 2017, she underwent simultaneous CHLT, 
as  a priority recipient, due to inotropic dependence; 
there was positive virtual crossmatch (donor HLA A 11.23, 
B 07.35, DR 03.04 and presence of antiB35-MFI 2094) and 
real crossmatch due to negative complement-dependent 
cytotoxicity. She received induction with basiliximab. 
Collection of PRA in the pre-reperfusion portal vein and 
the post-reperfusion vena cava demonstrated an immediate 
antibody-reducing effect after the passage of blood through 
the transplanted liver. The explanted heart and liver 
were Congo red positive. Time zero liver biopsy showed 
grade 1 preservation-reperfusion injury. Maintenance 
immunosuppression was initiated with corticosteroid, 
tacrolimus, and mycophenolate. On postoperative day 
3 after the transplant, she presented an episode of 
severe abdominal pain, characterized by acute abdomen 
secondary to extensive intramural hematoma of the 
ascending colon, and she underwent right hemicolectomy 
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and colostomy. She required hemodialysis due to acute 
renal failure (urea ​​104 mg/dl and creatinine 1.4 mg/dl the 
day before the transplant) and remained dependent on 
vasopressor drugs for a prolonged period, requiring the 
association of fludrocortisone and venlafaxine for weaning 
from noradrenaline. Due to intense diarrhea and abdominal 
pain, she did not tolerate the use of mycophenolate, and 
immunosuppression was maintained with corticosteroids 
and tacrolimus. Serial endomyocardial biopsies showed 
no cell rejection (0R); moreover, there were no histological 
or immunohistological signs (c4d and CD68) of antibody-
mediated rejection (pAMR0). She showed good hepatic 
progression, in relation to function and integrity, without 
requiring biopsy. She was discharged on January 11, 
2018, on postoperative day 86, receiving tacrolimus and 
prednisone, on intermittent hemodialysis.  

The patient underwent intestinal transit reconstruction 
6 months after hemicolectomy (April 2018). On account of 
recurrent episodes of urinary tract infection, in addition to 
the context of dysautonomia and risk of renal graft loss due 
to hypotension, kidney transplantation was not indicated. 
Serially collected PRA demonstrated a fluctuation in the levels 
of anti-HLA antibodies; however, they were always negative to 
the specific donor antibody (B35) (Table 1). Endomyocardial 
biopsies did not show rejection (Table 2), and non-invasive 
coronary disease evaluations were negative. Over time, there 
were episodes of hospitalization due to long-term hemodialysis 
catheter infection and, in the last year, need for surgery to treat 
a tibial fracture due to a fall. The patient was stable from the 
point of view of symptoms of polyneuropathy. She maintains 
outpatient follow-up, with no symptoms of HF; cardiac and 

liver grafts show no signs of dysfunction, and the patient 
maintains intermittent hemodialysis. One of the children 
and niece 30 years old have the same mutation; they have 
incipient polyneuropathy and heart disease, and they began 
use of tafamidis after diagnosis.  

Discussion
To the best of our knowledge, this is the first CHLT 

performed in Brazil; in addition to the fact that it was 
unprecedented in our country, the presence of HLA 
hypersensitization, where liver transplantation promoted 
an immediate reduction of antibodies, was a further 
interesting characteristic. 

CHLT may be indicated for patients with heart diseases 
that lead to cardiac cirrhosis, especially congenital diseases, 
patients with liver cirrhosis and concomitant heart disease, 
and patients with FAP and cardiomyopathy. According to 
the ISHLT registry, CHLT was responsible for less than 1% 
of heart transplants performed in 2019, and FAP was the 
most common cause, accounting for more than half of 
cases. It may be performed simultaneously (heart transplant 
immediately followed by liver transplant, from the same 
donor) or sequentially (heart transplant preceded or followed 
by liver transplant, from different donors); in cases of FAP, 
simultaneous transplantation has been more frequent. 
Another interesting aspect is the possibility of using the liver 
of a patient with FAP (domino transplant), in spite of the risk 
of inducing FAP in the recipients.  

In the literature and in Brazil, the Val30Met mutation 
appears to be the most common, and its relationship with 

Table 1 – Evolution of lymphocyte panel reactive antibody

Date (DD/MM/YYYY) Class I Class II DSA/MFI

04/03/2016 Pre-transplant 51% Negative B35 3753

17/10/2017 Pre-transplant 46.7% Negative B35 2094

17/10/2017 Pre-reperfusion portal 18.1% Negative B35 1044

17/10/2017 Post-reperfusion cava 2.6% Negative B35 979

07/11/2017 Post-transplant 73.1% Negative Absent

13/11/2017 Post-transplant 73.8% Negative Absent

11/12/2017 Post-transplant 61% Negative Absent

29/01/2018 Post-transplant 61% Negative Absent

14/03/2018 Post-transplant 30.3% Negative Absent

22/05/2018 Post-transplant 62.3% Negative Absent

31/07/2018 Post-transplant 35.4% Negative Absent

29/10/2018 Post-transplant 0% Negative Absent

06/08/2019 Post-transplant 0% Negative Absent

21/09/2020 Post-transplant 6.6% Negative Absent

15/12/2020 Post-transplant 6.6% Negative Absent

19/04/2021 Post-transplant 6.6% Negative Absent

Donor HLA: A 11,23 / B 07,35 / DR 03,04; DSA: donor specific antibody; MFI: median fluorescence intensity.
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the development of advanced cardiomyopathy is less 
frequent and generally occurs later, with good outcomes 
by means of isolated liver transplant. On the other hand, 
the Val122Ile mutation, which is present in 4% of African 
Americans has shown a predominantly cardiac phenotype, 
affecting patients over 60 years of age, and it is a differential 
diagnosis for wild-type ATTR; due to the older age of onset 
and the inherent risk of combined transplant in this age 
group, some reports have shown good evolution involving 
heart transplant alone. Other mutations may have mixed 
characteristics of involvement, and many of them have 
already been described in case series, including Glu89Lys, 
as an indication for CHLT. There appear to be better results 
with combined transplant compared to isolated liver 
transplant; however, each case must be evaluated in an 
individualized manner, considering the mutation and the 
phenotype/manifestation of the disease at the moment of 
evaluation. With the development of therapeutic strategies 
that act in different phases of the evolution of ATTR, it is 
likely that liver and heart transplants related to FAP become 
even less frequent; however, in our case, due to advanced 
cardiomyopathy, including the need for inotropic agents, 
the indication of simultaneous CHLT was unquestionable. 
Due to the reduced size of the left ventricular cavity and 
the frequent involvement of the right ventricle, there may 
be limitations to the use of long-term mechanical circulatory 
assist devices.1 

From an immunological point of view, CHLT shows 
a lower incidence of rejection, whether cellular or 
antibody-mediated.3,4, Many mechanisms have been 
proposed to explain the tolerance properties of the liver 
which may possibly act simultaneously to reduce risk of 
rejection; among them, we can highlight the ability to 
secrete soluble class I HLA antigens, allied to the great 
capacity for absorption and neutralization of alloantibodies 
directed against HLA antigens. In our case, it was possible 
to demonstrate the ability to reduce anti-HLA antibodies 
in the first passage of blood through the transplanted 
liver; in spite of positive virtual crossmatch, there was a 
progressive reduction in specific antibody titers against the 
donor, until negativization; moreover, serial biopsies never 
demonstrated cellular or antibody-mediated rejection.

Notwithstanding the excellent survival to date, as well as the 
normal cardiac and liver graft function, multiple complications 
occurred throughout the reported transplant, including acute 
abdomen and need for colectomy and transit reconstruction, 
multiple infections, fracture, and chronic renal failure on 
dialysis, thus demonstrating the complexity and challenges 
inherent to CHLT in the population of patients with FAP.

Conclusion
Patients with FAP and cardiac involvement can benefit 

from CHLT, as demonstrated in this first Brazilian case report. 
Notwithstanding the presence of HLA hypersensitivity and 
specific antibodies against the donor, there was a reduction 
in titers in the first passage of blood through the liver and the 
case has progressed without rejection to date, reinforcing the 
concept of hepatic protection in the context of CHLT.
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Table 2 – Endomyocardial biopsies

Date (DD/MM/YYYY) Cellular rejection Humoral rejection Congo red

01/11/2017 0R pAMR 0 negative

07/12/2017 0R pAMR 0 negative

15/02/2018 0R pAMR 0 negative

06/11/2018 0R pAMR 0 negative

08/04/2021 0R pAMR 0 negative

pAMR: pathology antibody mediated rejection
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