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Abstract

Post-Transplant Lymphoproliferative Disorder (PTLD) represents a 
group of lymphomas, which may develop after solid organ transplanta-
tion and decrease the survival of transplant recipients. The main chal-
lenge of treatment is to achieve disease remission by avoiding the risk 
of allograft rejection. This report describes a successful treatment of 
PTLD in an adult patient who underwent allogeneic stem cell trans-
plantation as a child and cardiac transplantation as a young adult. We 
present the case of a 33-year-old female, who was diagnosed with 
a Diffuse Large B-Cell Lymphoma (DLBCL) triggered by Epstein - Barr 
virus (EBV) 8 months after receiving orthotopic heart transplantation 
from an EBV-positive donor. The patient was treated with R-CHOP che-
motherapy followed by maintenance therapy with rituximab, resulting 
in complete morphologic and metabolic remission of the lymphoma. 
The echocardiographic examinations and routine endomyocardial bi-
opsies performed during and after chemotherapy did not reveal any 
signs of cardiac allograft rejection. The patient was asymptomatic on 
Heart Failure (HF) therapy and continued to remain in complete remis-
sion after the cancer treatment. This case underlines the importance 
of timely surveillance and treatment of seronegative patients after re-
ceiving EBV-positive donor organs.   
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Introduction

Heart transplantation is considered a treatment option for 
patients with advanced Heart Failure (HF) who remain irrespon-
sive to optimal medical therapy [1]. The survival following heart 
transplantation has improved over the last two decades with 
the introduction of immunosuppressive therapy [2]. However, 
cancer remains the most frequent cause of death five years 
after heart transplantation [3,4]. Post-Transplant Lymphopro-
liferative Disorder (PTLD) is one of the most important malig-
nancies after solid organ transplantation. It comprises a group 
of heterogeneous diseases, ranging from benign hyperplasia to 
aggressive lymphomas [5] and is associated with an Epstein-
Barr Virus (EBV) infection in more than 70% of cases [6,7]. The 
treatment of this disease requires an individual approach, and 
a variety of treatment strategies, including chemotherapy and 
adoptive immunotherapy, have been proposed. We report the 
case of an EBV-seronegative patient who developed PTLD after 
heart transplantation with an EBV-positive organ. 

Case presentation

A 33-year-old female presented with symptoms of discom-
fort in the abdomen, intermittent nausea, fatigue, and fever for 
a week. Physical examination was unremarkable. The patient 
reported a complex medical history. She had been successfully 
treated for a precursor B-cell acute lymphoblastic leukemia as a 
child and received allogenic peripheral stem cell transplantation 
from her Human Leukocyte Antigen (HLA) identical brother at 
the age of 12 due to disease relapse. She developed chemotoxic 
cardiomyopathy 10 years later and received an orthotopic bica-
val cardiac transplantation in 2020 due to end-stage HF (Figure 
1). She was EBV-seronegative at the time of transplantation, but 
received an EBV-positive organ followed by a preemptive treat-
ment with valganciclovir due to the early reactivation of Cyto-
megalovirus (CMV) infection. Immunosuppressive therapy con-
sisted of mycophenolate, tacrolimus and prednisone. Routine 
surveillance endomyocardial biopsies revealed no evidence of 
cardiac allograft rejection. Laboratory analysis upon admission 
was as follows: hemoglobin 109 g/l, C-Reactive Protein (CRP) 
14.8 mg/l, creatinine 117 µmol/l, as well as a highly elevated 
EBV titer (2.83444e+06 GEq/ml). The transthoracic echocar-
diography demonstrated normal cardiac allograft function (Fig-
ure 2A). Computed Tomography (CT) scan revealed multiple le-
sions in the liver and lung lobes. Histology of the liver lesion 
confirmed the presence of a Diffuse Large B-Cell Lymphoma 
(DLBCL). For staging of the disease, 18F-Fluorodeoxyglucose 
Positron Emission Tomography with Computed Tomography 
(18F-FDG PET-CT) scan was performed which revealed hyper-
metabolic thoracic and abdominal lymphadenopathy (Figure 
3A,B). Due to the high tumor load, the patient received four 
cycles of first-line chemotherapy according to the R-CHOP regi-
men, and was then treated with an anti-CD20 monoclonal anti-
body rituximab. In addition, the immunosuppression has been 
reduced before and after initiation of chemotherapy. Due to its 
antiproliferative effect, mycophenolate was replaced by evero-
limus, but was changed back to mycophenolate due to severe 
hypertriglyceridemia. 

This treatment resulted in a decrease in EBV load to 17300 
GEq/ml, with no replication of the virus detected a week after 

the last assessment. The follow-up 18F-FDG PET-CT scan after 
three cycles of chemotherapy revealed almost complete meta-
bolic and morphological remission of the intense hypermeta-
bolic manifestations of PTLD (Figure 3C,D). Furthermore, after 3 
cycles of rituximab treatment and 7 months after the diagnosis 
of DLBCL, follow-up 18F-FDG PET-CT scan demonstrated com-
plete remission of the disease and EPV-PCR remained negative. 
However, due to the need for a long-term immunosuppression 
after heart transplantation, the patient remained at a high risk 
for relapse of the lymphoma. Therefore, the maintenance ther-
apy with rituximab was initiated to improve the long-term out-
come which was, however, discontinued after three doses due 
to impaired Left Ventricular (LV) function. While DLBCL was suc-
cessfully treated, the patient unfortunately developed chemo-
toxic cardiomyopathy: Left Ventricular Ejection Fraction (LVEF) 
declined to 40% and a reduction in peak longitudinal systolic 
strain was observed (Figure 2B,C). In line with the echocardiog-
raphy finding, a transient increase in the levels of high-sensitive 
cardiac troponin T (hs-cTnT) (peak 114 ng/l) and N-Terminal Pro 
B-Type Natriuretic Peptide (NT-proBNP) (peak 1553 ng/l) was 
noticed. The patient received HF therapy with an Angiotensin-
Converting Enzyme (ACE) inhibitor and β-blocker. She remained 
in complete remission after receiving three doses of mainte-
nance treatment with rituximab in the ambulatory setting. 

Discussion

Over the past decade, survival of patients after heart trans-
plantation has improved due to immunosuppressive therapy, 
prophylaxis of infectious diseases and postoperative surveil-
lance [8]. However, the development of cancer remains a com-
plication associated with increased mortality [4]. PTLD occurs 
with an incidence of 2% to 10% in heart transplant recipients 
[9]. In particular, EBV-negative patients who receive an organ 
transplant from an EBV-seropositive donor are at increased risk 
for developing the disease [10] with the primary viral infection 
usually related to the early forms of PTLD developing during the 
first year after transplantation [9]. The most common histologi-
cal form of the disease is considered to be CD20-positive DLBCL 
[11]. The patient in our case developed PTLD eight months after 
being transplanted with an EBV-positive heart. The chemother-
apy was rapidly initiated. In addition, we replaced mycopheno-
late with everolimus, a Mammalian Target of Rapamycin (mTOR) 
inhibitor, due to its immunosuppressive and anti-proliferative 
effects [12]. Recent clinical studies have shown the efficacy of 
everolimus in the prevention and treatment of cancer after sol-
id organ transplantation [13,14]. Furthermore, the preemptive 
therapy with valganciclovir may have also contributed to the 
decrease in the level of EBV viremia [15]. Thus, under modified 
immunosuppression, antiviral treatment, chemotherapy and 
rituximab, tumor regression was observed in our patient.

An important contributing factor to the development of 
PTLD is a long-term post-transplant immunosuppression which 
may decrease the virus-specific cytotoxic T-cell response [16]. 
Therefore, the risks of EBV reactivation and relapse of the lym-
phoma remain high in this patient cohort. The treatment with 
rituximab may decrease the risk of cancer development by 
eradicating EBV-infected B lymphocytes [17]. Moreover, this 
therapy lacks the toxicity and high mortality risk associated with 
chemotherapy. Choquet et al. have previously demonstrated 
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Figure 1: Overview of the patient’s medical history.
BNP: B-type natriuretic peptide; CHF: Chronic Heart Failure; HLA: Human Leukocyte Antigen; LVEF: Left Ventricular 
Ejection fraction; NYHA: New York Heart Association; pre-B-ALL: Precursor B-Cell Acute Lymphoblastic Leukemia. 
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the efficacy of rituximab in the treatment of EBV infection in 
heart transplant recipients [18]. In our study, this medication re-
sulted in a complete remission of DLBCL. However, the patient 
did not receive the complete four doses of rituximab due to the 
presence of LV dysfunction. No sign of cardiac allograft rejection 
was observed in our study patient.

This case illustrated the treatment of cancer before and af-
ter orthotopic heart transplantation by an individualized thera-
peutic approach. Previous reports have described late forms of 
the disease and mainly in children after cardiac transplantation 
[19,20]. In contrast, cases of early EBV-positive PTLD in young 
adults after this operation are rarely reported in medical litera-
ture. Senechal et al. have shown complete remission of CD20-
positive PTLD after rituximab monotherapy [21]. The authors 
of another study described a successful treatment of DLBCL by 
surgery, reduced immunosuppression and chemotherapy [22]. 
To the best of our knowledge, this is an original case report de-
scribing a unique treatment implemented in a cancer survivor 
who underwent heart transplantation due to advanced HF in-
duced by prior cardiotoxic chemotherapy.

Conclusion

The adjusted anticancer treatment in a young adult resulted 
in complete remission seven months after the diagnosis of 
DLBCL. The clinical outcome of PTLD is poor with an overall 
mortality rate above 50% [23]. Although the disease prognosis 
remains uncertain, we hope that this treatment strategy will 
help our patient to stay in remission. This case highlighted the 
increased risk of development of malignancy associated with an 
EBV infection in patients receiving solid organ transplantation, 
as well as the clinical significance of their monitoring afterwards. 
Moreover, it has demonstrated that adjuvant immunotherapy 
with rituximab may be an effective therapeutic approach to 
prevent relapse of the disease and enhance survival in patients 
with cancer.
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Figure 2: Transthoracic echocardiography depicting normal allograft function (A) before chemotherapy, and reduction in peak longitudinal 
systolic strain during (B) and after the fourth cycle of chemotherapy (C).

Figure 3: 18F-FDG PET-CT of the abdomen showing a hypermeta-
bolic lymph node (arrow) and a central necrotic mass with a high 
uptake in the liver segment V (A,B). 18F-FDG PET-CT after the third 
cycle of R-CHOP chemotherapy demonstrating remission of lym-
phoma (C,D).
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