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We report the case of a 68-year-old woman who under-
went heart transplantation for hypertrophic cardiomy-
opathy. Two months after the transplant she devel-
oped mild fever and dyspnea with a marked drop in
left ventricle ejection fraction of 31%. Coronary an-
giography was negative for cardiac allograft vasculopa-
thy. Endomyocardial biopsy revealed ischemic damage
with no evidence of acute cellular rejection, antibody-
mediated rejection or viral myocarditis. A neoplastic
process was suspected even though full-body com-
puterized tomography was negative for malignancy.
The patient died 4 months after transplantation. The
autopsy showed acute antero-septal myocardial infarc-
tion due to a nodular epicardial EBV-related posttrans-
plant lymphoproliferative disorder (PTLD) infiltrating
the left anterior descending coronary artery with oc-
clusive neoplastic thrombosis. We highlight two ma-
jor aspects of this case: (1) the unusual occurrence of
early PTLD involving the cardiac allograft and causing
a fatal outcome, (2) the application of an immunolog-
ical technique for HLA-DRB1 typing to posttransplant
paraffin-embedded autopsy material to identify the re-
cipient origin of this early malignancy, thus excluding
a possible donor-transmitted neoplasm.

Key words: Heart transplant, HLA-typing, PTLD

Abbreviations: EBV, Epstain-Barr virus; PTLD, Post-
Transplant Lymphoproliferative Disease; HLA-DBR1,
Human Leucocyte Antigen-DRB1 alleles; IVIG, In-
travenus Immunoglobulin; CVVH, Continuous veno-
venous hemofiltration; ECG, Electrocardiogram; EF,
Ejection Fraction; EMB, Endomyocardial Biopsy; CT,

Computerized Tomography; HTx, Heart Transplant;
PCR-SSP, Polymerase Chain Reaction-Sequence Spe-
cific Primers; PCR-SSO, Polymerase Chain Reaction-
sequence-specific oligonucleotides; STR, Sequence
Tandem Repeated; MRI, Magnetic Resonance Imag-
ing.

Received 10 August 2012, revised 01 November 2012
and accepted for publication 19 November 2012

Introduction

Posttransplant lymphoproliferative disorder (PTLD) is a
lymphoid proliferation that spans the spectrum of appear-
ances from Epstein–Barr virus (EBV) infection to high-grade
malignant lymphoma. It is a major cause of morbidity and
mortality following solid organ transplantation, with an
overall incidence of approximately 2–6% in cardiac trans-
plant recipients (1,2) and is more frequent in children (2,3).
It usually occurs late after transplantation when it involves
mainly lymph nodes. However extranodal disease has
been reported in early-onset PTLD (within 6 months of
transplantation) (4). PTLD involvement of the allograft is
rare (5,6). Its onset early after transplantation raises the
question of its origin. We report the case of a patient who
died 4 months after transplantation with localization of
PTLD to the cardiac allograft and to which we applied HLA-
DRB1 typing by micro-bead array assay to identify its origin.

Case Report

A 68-year-old woman underwent heart transplantation
(HTX) for hypertrophic cardiomyopathy. Two months later
she presented with bilateral hydrothorax and a pericardial
effusion with marked deterioration of left ventricular (LV)
function. The patient had received induction therapy (7).
The electrocardiogram (ECG) showed tachycardia and right
bundle branch block. Blood tests confirmed congestive
heart failure with an increase in hepatic enzymes and
gamma-GT. Serologic antibodies and viral genomic DNA
tests for HSV1 and 2, adenovirus, echovirus, coxackievirus,
CMV and influenza A were negative. Peripheral blood
EBV-DNA copies were <300 copies/mL. Echocardiogra-
phy showed a decrease in global function of LV with an
ejection fraction (EF) of 31% and functional mitral and
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Figure 1: Last EMB: (A) Sign of is-

chemic damage with diffuse intra-

cytoplasmatic vacuolization with-

out interstitial cellular infiltration

(10× magnification). (B) C4d staining
showed no capillary complement depo-
sition (10× magnification).

Figure 2: Chest computerized tomography (CT): negative for malignancy.

tricuspidal regurgitation. Chest X-ray showed bilateral
pleural effusions and a few slightly enlarged mediastinal
lymph nodes (maximum diameter 15 mm). Endomyocar-
dial biopsy (EMB) showed ischemic damage but no signs
of acute cellular or humoral rejection or viral myocarditis
(Figure 1). Coronary angiography was negative for cardiac
allograft vasculopathy. A neoplastic process was sus-
pected, however a total body computerized tomography
(CT) scan was negative (Figure 2). Despite the negative
biopsy the patient was treated with triple therapy, IVIG
and a bolus of corticosteroids. Over the next month,
she became hemodynamically unstable, dyspnoeic and
oliguric and was transferred to the intensive care unit,

mechanically ventilated and hemofiltered using contin-
uous veno-venous hemofiltration (CVVH). ECG showed
tachycardia and reduced voltage but no signs of acute
myocardial infarction (Figure 3). Troponin I was slightly
increased at 0.35 ng/mL (normal <= 0.15 ng/mL) and
4600 copies/mL of EBV-DNA were detected in peripheral
blood. Four days later she developed progressive and
intractable bradycardia resulting in cerebral anoxia with
death 4 months after HTx. The autopsy showed an acute
antero-septal myocardial infarction, with a nodular epicar-
dial mass 3 cm in diameter, encircling and infiltrating the
left anterior descending coronary artery with neoplastic
thrombotic occlusion (Figure 4 and supplementary video).
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Figure 3: Electrocardiogram: the last ECG with no signs of infarction.

Figure 4: Heart. Autopsy findings of antero-septal acute myocar-
dial infarction due to infiltration by neoplasm of proximal left ante-
rior descending coronary artery.

No tumor was seen in the remainder of the autopsy.
Histopathological examination and immunophenotyping
of the tumor gave a diagnosis of EBV-related PTLD with a
high-grade malignant lymphoma phenotype (Figure 5A–I).

As symptoms developed early after HTX, and as the tumor
was confined to the donor allograft, we favored origin
in the graft but could not exclude origin in the recipient.
To resolve this issue we used laser microdissection to

isolate single neoplastic cells from histological sections
of the neoplasm using Laser Microdissection System
Leica LMD 6000 (Leica Microsystems, Wetzlar, Germany)
(Figure 1E). Single neoplastic cells were selected by a
pulsed UV laser beam cutting the plastic film along the
line drawn on the borders of each cell selected. A total
of 500 neoplastic cells were collected. In our institution
donor and recipient HLA-DRB1 typing analyses are usually
performed before transplantation using PCR-SSP and
SSO typing respectively on blood samples (8–10). In
our case donor and recipient HLA-DRB1 were identical
at low resolution, both showing HLA-DRB1∗07, ∗11. In
an attempt to identify whether DRB1 allelic typing was
informative, high resolution DRB1 typing of donor and
recipient was carried out retrospectively on stored blood
using a microarray bead-based technique (Lambda Array
Beads Multi-Analyte System LABMAS, Canoga Park,
CA, USA; Catalog RSSOH2B1#006-2) 6 (11). The two
samples differed at allelic level, the assigned alleles being
DRB1∗07:01, 11:04 for the donor and DRB1∗07:01, 11:01
for the recipient. HLA-DRB1∗11 typing results were con-
firmed by PCR-SSP (Olerup SSP AB, Sltsjobaden, Sweden,
lot#36K) confirming that DRB1∗11: 11:04 was indicative of
donor origin. HLA-DRB1 allelic typing, carried out on the
DNA obtained from the neoplastic cells isolated by laser
microdissection, was DRB1∗11:01, thus confirming origin
in the recipient and excluding origin from the donor.

Our final diagnosis was early EBV-related PTLD, with ex-
tranodal localization to the donor graft but of recipient
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Figure 5: Epicardial mass showing polymorphic, anaplastic tumor cells infiltrating coronary artery from adventitia to intima with

occlusive neoplastic thrombosis (A–C at progressively higher magnification). Immunophenotypic characterization of neoplastic cells
showing a B cell subtype (CD20 positive) (D). In situ hybridization for EBV was strongly positive (E (H&E) and F). Laser micro-dissected
tumor cells (G and H). Molecular cloning using nested PCR showed monoclonality for B cells and polyclonality for T cells (I).

origin, causing death though occlusion of the left anterior
descending coronary artery (Figure 5).

Discussion

As far as we know, there is only one other case reported in
the literature with a fatal outcome due to PTLD confined to
the cardiac allograft and manifesting as an acute myocardial
infarct. This was due to extensive thrombosis of the distal
left anterior descending coronary artery (14). However that
case was a late manifestation of PTLD, 14 months after
transplantation, and was characterized by diffuse lympho-
cytic arteritis. In contrast our case presented as early-onset
disease with focal involvement of the proximal left anterior
descending coronary artery with an otherwise normal epi-
cardial and intramyocardial coronary artery tree.

Two important aspects of this case are highlighted: (1)
the early onset of EBV-related PTLD (15) confined to the
cardiac allograft and triggering the fatal outcome; and
(2) novel use of a genotyping method for HLA-DRB1 on
paraffin-embedded tissue to identify its origin (16,17)
despite suboptimal DNA quality in tumor tissue obtained
from the autopsy. This was of crucial importance as the
allograft was from a multiorgan donor. Had the neoplasm
been of donor origin, it would have led to five other
recipients undergoing neoplastic screening and a clinical
risk assessment procedure.

STR analysis is the technique most frequently used to de-
tect the origin of blood and tissue tumor cells and was
our first choice. However, in our case, this technique failed
to give a positive result due to the poor quality of the au-
topsy tissue samples available to us. Novel application of
HLA-DRB1 typing to laser-dissected tumor cells resolved
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the dilemma of donor or recipient origin. DNA typing of
HLA class II alleles of the DRB1/3/4 and DQB1 loci using
sequence-specific oligonucleotide probes and polymerase
chain reaction-amplified DNA are used in the large-scale
donor typing in Transplant Units (10). We recommended
adapting this genotyping technique to clinical dilemmas
such as ours after transplantation.

An in vivo diagnosis was not reached in our patient be-
cause the total body CT scan failed to detect the epicardial
mass. With hindsight its localization and dimensions might
have been identified though cardiac MRI with its high diag-
nostic accuracy for tissue characterization (18–20). Had a
correct in vivo diagnosis been made a different therapeutic
strategy could have been tried. Knowledge of involvement
of the allograft early by PTLD would have prompted more
detailed investigation, as would the presence of ongoing
ischemic damage on surveillance EMBs.

In early PTLD, identification of donor or recipient origin
presents a challenge in other solid-organ transplants. PTLD
of donor origin in the transplanted lung is reported to be
more common than previously thought, presenting in two
out of six patients with early onset PTLD and identified
using HLA-typing on optimally preserved fresh tissue from
allograft biopsies containing tumor tissue (21).

In conclusion early onset PTLD requires tissue charac-
terization to identify donor or recipient origin of the
neoplastic cells. We have also shown that HLA geno-
typing can be done successfully on autopsy material
and on formalin-fixed paraffin-embedded tissue using
micro-dissection techniques.
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Supporting Information

Additional Supporting Information may be found in the on-
line version of this article at the publisher’s web site:

Supplemental video: In this video, we show the epi-
cardial mass encircling the proximal segment of left
anterior descending coronary artery. The transverse
cut shows the white 3 cm in diameter nodular tu-
mor infiltrating epicardial fat, with acute thrombotic
occlusion of the coronary artery at the bottom of
the cut.
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