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Abstract

Endomyocardial biopsy, first introduced in the posttransplant monitoring protocol by Billingham from Standford University, has become a

necessity in the histological diagnosis, especially after the introduction of immunosuppressive treatment. Rejection is histologically illustrated by the
occurrence of an interstitial and/or perivascular lymphocytic inflammatory infiltrate which, in severe cases, is associated with significant myocyte
damage. In certain situations, the acute rejection is followed by irreversible damage, leading to patient’s death. The histological monitoring protocol
was applied in 63 patients with heart transplant performed at the Emergency Institute for Cardiovascular Diseases and Transplant of Targu Mures,
between 1999 and the present time. Six of these interventions were performed in 2016. Twenty-two of the 63 patients deceased during follow-up
due to various complications, whereas 32 were diagnosed with cytomegalovirus infection, based on clinical and histological findings. All patients
underwent biopsy at various intervals of time, either following a standardized protocol or driven by the lesion pattern revealed by the pathological
report. Three to six tissue samples were fixed in 10% buffered formaldehyde prior to paraffin embedding. Paraffin blocks were sectioned at three or

four levels. Hematoxyllin-eosin, trichrome Masson and methyl-pyronin green staining were used.

Conclusion: Endomyocardial biopsy monitoring of heart transplant recipients is still the most important tool for the complex diagnosis
of post-transplant complications, facilitating the adoption of timely and targeted therapeutic intervention, and the permanent improvement of
immunosuppressive therapeutic protocols, with the goal of increasing survival time.

Keywords: Cardiac transplantation, Acute rejection, Chronic rejection, Intramyocardial biopsy

Introduction

In many countries, heart transplantation is the therapeutic
method of choice for irreducible heart failure of various causes,
among which the most common are dilating cardiomyopathy and
coronary heart disease. Endomyocardial biopsy, first introduced in
the posttransplant monitoring protocol by Billingham et al. from
Standford University, hasbecome anecessity in the histopathological
diagnosis, especially after the introduction of immunosuppressive
treatment [1]. Most of the times, endomyocardial biopsy remains the
only accurate diagnostic method prior to development of significant
myocardial injury. Once detected, reversible rejection reaction
can be corrected through targeted therapy, by suitably increasing
immunosuppression [2]. Despite modern immunosuppressive
regimes, acute rejection remains a leading cause of morbidity
and mortality in heart transplant recipients [3]. Rejection is
histopathologically illustrated by the occurrence of an interstitial
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and/or perivascular lymphocytic inflammatory infiltrate which,
in severe cases, is associated with significant myocyte damage. In
certain situations, the acute rejection is followed by irreversible
damage, leading to patient’s death [4]. The main aim of this paper
was to highlight the major role of biopsy in the short-, medium- and
long-term follow-up of the heart transplant recipients, and in the
diagnosis of complications which might occur in various moments
after the transplant.

Materials and Methods

The histological monitoring protocol was applied in 63 patients
with heart transplant performed at the Emergency Institute for
Cardiovascular Diseases and Transplant of Tirgu Mures, between
1999 and the present time. Twenty-two of the 63 patients deceased
during follow-up due to various complications, whereas 32 were

diagnosed with cytomegalovirus infection [5,6], based on clinical
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and histological findings. All patients underwent biopsy at various
intervals of time, either following a standardized protocol or driven
by the lesion pattern revealed by the pathological report. Three
to six tissue samples were fixed in 10% buffered formaldehyde
prior to paraffin embedding. Paraffin blocks were sectioned at
three or four levels. Hematoxyllin-eosin, trichrome Masson and
methyl-pyronin green staining were used. In spite of all difficulties
related to monitoring and postoperative treatment, prognosis is
encouraging. Biopsies were taken from the interventricular septum
or the right ventricle wall. According to the time of follow-up,
lesions were monitored during the early (the first month), medium
(the first year), and late period (after the first year). Overall
survival is 80% over one year and more than 60% at 5 years [7]
and 50 % at 10 years [8], and 22.4 % at 20 years [9]. Care was
taken in the assessment of possible artifacts, such as myocardial
contraction bands, which are difficult to distinguish from ischemia-
reperfusion lesions, and the interstitial edema due to tissue stain
upon sampling. We also considered previously sampled areas,
with necrotic adjacent myocytes, wherein non-specific granulation
tissue develops, eventually turning into hyaline scar. In some of
these scars, fibrous extensions of various thicknesses intertwining
with myocardial fibers and macrophages or foreign-body giant
cells can be observed. Myocardial perforation is emphasized by
the presence of mesothelial cells and adipocytes. This finding
should not be a source of alert, since many areas of adhesion occur
in the postoperative pericardial sac. In the first 10 days post-
transplant, all histology changes that could reveal an immediate
graft failure, a hyperacute rejection, acute cellular or humoral
rejection, or ischemia and reperfusion changes were taken into
account. Histological monitoring materialized by quantifying tissue
pathological changes on all biopsies at different time intervals
according to a well-established protocol for endomyocardial biopsy.
All changes in myocardial fibers were assessed, interstitial and
perivascular fibrosis was quantified and reported, development
of hemorrhagic foci, edema, and presence of adipocytes were
evaluated. The Quality effect was diagnosed in a few cases. Once
diagnosed, allograft rejection was histologically staged according
to ISHLT (International Society of Heart and Lung Transplantation)
standards [10]. Any suspicion of rejection imposed a new biopsy.

Result

Successive biopsies enabled the monitoring of treatment
response. Besides mild, moderate or severe acute rejection,
other histopathological forms such as continuous acute rejection,
remission of acute rejection, and resolved acute rejection were
diagnosed. Each time, lesions of the endomyocardial blood vessels
were assessed: endothelial thickening, degenerative changes, the
onset of lymphocytic perivascular infiltrate, vascular necrosis,
the occurrence of thrombotic endovasculopathy in serious cases,
intimal concentric fibrous thickening of various degrees, intramural
lipid deposits with foamy subendothelial histiocytes, exocytosis,
and endothelial wall edema as sign of humoral rejection. On each
biopsy, possible injuries similar to, but unrelated to rejection, such
as those due to ischemia and reperfusion, calcifications, endocardial
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infiltrate related to cyclosporin therapy, and myocyte hypertrophy,
were described. Early detection of accelerated atherosclerosis as a
sign of chronicrejection, as well as adapting the immunosuppressive
treatment to the histological changes, is of vital importance. As
graft rejection is a main cause of morbidity in heart transplant
patients, therapy must be carefully conducted, based on the
morphological changes detected by biopsy, immunohistochemistry
and modern molecular methods [11]. Cytomegalovirus, present in
most transplant patients either as a first infection or reactivation
of an infection transmitted through the graft itself or the blood
used during surgery, can also be indirectly detected by histological
assessment of biopsy samples, in the presence of focal necrosis,
micro-abcesses and characteristic “owl-eye” cells. The importance
of diagnosing this infection relies on its possible role in the
induction of obliterating arteriopathy and, subsequently, chronic
graft rejection [12].

Hyperacute rejection may occur shortly after transplantation,
due to a pre-sensitization against donor HLA antigens, or to ABO
blood group incompatibility [13] rejection which is seen also
in kidney transplant recipients [14]. The humoral mechanism
is mainly directed against the vascular endothelium, leading
to massive necrosis of the transplanted organ. In this case,
histological examination, which is very important for early and
accurate diagnosis, can reveal strong interstitial hemorrhage and
edema, with no inflammatory reaction. Acute humoral rejection,
which is less common, occurs in about 7% of transplant patients,
especially in those with a positive “cross-match” test, in those
with cytomegalovirus infection, or with immune hyperactivity.
The diagnosis is more difficult to establish, and can rely on
endomyocardial biopsy, wherein vessel wall edema, swelling of
endothelial cells in the presence or absence of plasma cells infiltrate,
can be observed. The late detection of a humoral rejection entrails

the risk of chronic rejection installation [15].

Regarding chronic rejection, the early detection of fibrotic,
obliterating lesions, foamy histiocytes, cytomegalovirus infection,
in correlation with clinical evolution, may prompt for proper
therapy in order to save the affected organ and the patient [16,17].

Discussion

Despite the development of a variety of non-invasive methods
for the detection of rejection, the endomyocardial biopsy will
remain important in the management of patients following cardiac
transplantation, as non-invasive techniques are associated with low
specificity for the diagnosis of rejection [18-22]. Some biomarkers
associated with the early immune response to cardiac allograft
retain the power to be diagnostic and, even better, predictive of
acute rejection, as in the case of pretransplant CXCL10 serum
level, but still multicenter studies are needed for validation and
standardization of such biomarkers in daily clinical practice [23].
A new standardized classification will likely improve the utility of
the biopsy by simplifying interpretation of cellular rejection and
importantly allowing recognition of antibody-mediated rejection
[24].
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Conclusion

Endomyocardial biopsy monitoring of patients with heart
transplant remains the most important tool for the complex
diagnosis of post-transplant complications, facilitating the adoption
of timely and targeted therapeutic intervention, and the permanent
improvement of immunosuppressive therapeutic protocols, with
the goal of increasing survival time.
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