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Endomyocardial  biopsy  (EMB)  is  the  gold  standard  for  diagnosing  cardiac  graft

rejection  [1].  However,  its  interpretation is  associated with  low sensitivity  for  early

diagnosis, high interobserver variability, and it carries an invasive nature that is not free

of complications [2].

The objective herein, was to review the utility of EMB in a contemporary cohort of

heart  transplant  recipients.  A retrospective study was conducted on heart  transplants

performed between 2017 and 2021 at the documented center, analyzing the follow-up

through EMB in the first year, the diagnosis of rejection, and associated complications.

Between 2017 and 2021, 106 heart transplants were performed (mean age of 52 ± 13

years, 71.7% male). Ischemic heart disease was the most common etiology leading to

transplantation (N = 35, 33%). Induction therapy was used in all cases, with basiliximab

in  97  patients  (91.5%)  and  anti-lymphocyte/anti-thymocyte  immunoglobulins  in  9

(8.5%). One-year transplant survival was 84% (Tab. 1). Among one-year survivors, 53
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(59.6%) followed an immunosuppression regimen based on tacrolimus-mycophenolate

mofetil  (MMF)-prednisone,  prednisone  was  withdrawn  in  20  (22.5%),  and  in  16

(17.9%)  another  regimen  was  used  (tacrolimus-everolimus-prednisone  in  14,

cyclosporine-MMF-prednisone in 2). The mean tacrolimus levels (ng/mL) were: 9.0 ±

2.0 in the first quarter, 10.1 ± 2.3 in the second, 9.8 ± 2.3 in the third, and 9.1 ± 2.5 in

the fourth.

A total of 870 elective EMBs were performed during the first year, following the usual

protocol  of  this  center,  which  includes  an  EMB at  two weeks,  first  month,  second

month, third month, fourth month, sixth month and first year.  Complications were rare

(0.7%):  four  vascular  (hematoma,  arteriovenous  fistula,  or  vascular  dissection),  one

cardiac perforation, and one tricuspid insufficiency; none of them were fatal. According

to the International Society for Heart & Lung Transplantation (ISHLT) classification  [1],

a significant rejection requiring a change of treatment was only diagnosed in 2 patients

(0.2%):  one  case  with  cellular  rejection  (2R)  and  another  with  mixed  cellular  and

humoral  rejection  (3R +  AMR).  In  the  latter,  there  was  clinical  suspicion  of  acute

rejection based on non-invasive tests. In the remaining cases, the results were: 0R in 569

samples (65.4%), 1R-1A in 296 samples (35%), 1R-1B in 1 sample (0.1%), and 1R-2 in

2 samples (0.2%).

The present  results  agree  with  previous  studies  in  that,  given  the  low incidence  of

rejection in the current era,  the clinical utility of routine EMB is very limited.  In a

German retrospective cohort of 151 patients who underwent 1896 EMBs between 2000

and 2011, significant rejection requiring treatment was diagnosed in < 10% of cases

with a complication rate of 1%; although this  cohort  also included cases with graft

dysfunction or  clinical  suspicion  of  rejection [3].  In  another  American  retrospective

cohort,  which  included  326 heart  transplants,  2769 EMBs were  performed between

2019 and 2022; acute rejection was diagnosed in 4.8% overall (3.6% received specific

treatment),  and  in  1.2%  in  the  case  of  routine  follow-up  EMBs,  with  procedure-

associated complications in 1.6% [4].

These results have led to the search for new non-invasive techniques for diagnosing

acute graft rejection based on omics sciences [5]. The most clinically developed are the

Gene  Expression  Profile  (GEP)  and  Donor-Derived  Cell-Free  DNA  (ddcfDNA),

reflecting immunological activity and graft damage, respectively. Both techniques have

shown a high negative predictive value to rule out clinically significant cellular rejection

(ISHLT ≥ 2R);  ddcfDNA has  proven useful  for  early  diagnosis,  as  well  as  for  the
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diagnosis  of  humoral  rejection. Furthermore,  both  techniques  have  demonstrated  to

provide information of long-term prognosis [5]. It has recently been suggested that the

combined use of GEP and ddcfDNA may improve diagnostic performance [6]. New

studies will provide additional evidence, such as the DETECT trial (NCT05081739),

which will randomize a follow-up with EMB vs ddcfDNA with a combined primary

endpoint of rejection requiring treatment, retransplantation, or death.

Additionally, imaging techniques such as the cardiac magnetic resonance are emerging

as non-invasive alternatives in diagnosis or rejection. The elevation of native T1 values

or  the  identification  of  diffuse  fibrosis  and/or  late  graft  dysfunction  by  measuring

extracellular  volume  allows  the  characterization  of  rejection.  A  multiparametric

approach with magnetic resonance has been shown to improve the diagnostic accuracy

and reduce the need for EMB [1].

In conclusion, given the current low incidence of rejection, the limitations of EMB, and

the growing development of non-invasive diagnosis techniques (“liquid biopsy”), it may

be considered that perhaps it is time to abandon the indiscriminate and undirected use of

EMB  as  a  cornerstone  of  the  strategy  for  monitoring  acute  rejection  in  heart

transplantation.
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Table 1. Clinical characteristics of the heart transplant cohort between years 2017

and 2021

Heart transplants 

(N = 106)
Age (years), mean ± SD 52 ± 13

Male sex, N (%) 76 (71.7)

Body mass index (kg/m2), mean ± SD 25.2 ± 3.9

Previous heart disease

Ischemic heart disease, N (%) 35 (33)

Nonischemic dilated cardiomyopathy, N (%) 23 (21.7)

Hypertrophic cardiomyopathy, N (%) 15 (14.2)

Complex congenital heart disease, N (%) 15 (14.2)

Valvular heart disease, N (%) 7 (6.6)
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Restrictive cardiomyopathy, N (%) 4 (3.8)

Myocarditis, N (%) 3 (2.8)

Retransplant, N (%) 4 (3.8)

Cardiovascular risk factors

Hypertension, N (%) 31 (29.2)

Diabetes mellitus, N (%) 24 (22.6)

Dyslipidemia, N (%) 43 (40.6)

Smoking (last year), N (%) 7 (6.6)

Kidney disease, N (%) 31 (29.2)

Transplant code (elective), N (%) 59 (55.7)

Inotropic support, N (%) 46 (43.4)

Mechanical support bridge to transplant, N (%) 37 (40.6)

Intra-aortic balloon pump, N (%) 4 (3.8)
Extracorporeal membrane 

oxygenation, N (%)
8 (7.5)

Continuous/pulsatile flow ventricular assist device, N (%) 28 (26.4) / 3 (2.8)

Surgery

Surgical technique (standard), N (%) 79 (74.5)

Combined transplant, N (%) 2 (1.9)

Ischemic / cardiopulmonary bypass time (min), mean ± SD 214 ± 67 / 189 ± 81

Mechanical ventilation time (days), mean ± SD 5 ± 8

Intensive care unit stay (days), mean ± SD 15 ± 14

Primary graft failure, N (%) 27 (25.5)

First year infection, N (%) 67 (63.2)

Cardiac allograft vasculopathy, N (%) 10 (9.4)

First year survival, N (%) 89 (84)
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