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Case Report
Post cardiac transplantation T-cell lymphoproliferative 
disorder presenting as a solitary lung nodule
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Abstract: Post-transplantation lymphoproliferative disorder (PTLD) is an infrequent, but serious complication of solid 
organ and bone marrow transplantations. The vast majority of the cases are of B-cell origin and usually associated 
with Epstein-Barr virus (EBV) infection. The non-B (T and NK cell) PTLDs account for up to 14% of the PTLD cases in 
Western countries. We report a case of a 66-year-old man who received an orthotopic heart transplant for cardiomy-
opathy 7 years prior to presentation. He was referred to our institution with a hypermetabolic solitary right lower lobe 
lung nodule with an SUV of 9.2 on PET scan. The combined histomorphological and immunohistochemical pattern 
was most consistent with monomorphic PTLD, peripheral T-cell lymphoma with angioimmunoblastic features. Mo-
lecular studies showed clonal T-cell gamma receptor gene rearrangement. Primary pulmonary involvement of T-cell 
PTLD is extremely rare. This is the third reported case of T-cell PTLD after cardiac transplantation, primarily involving 
the lung. Further, studies will be required to determine the appropriate treatment and prognosis of this rare entity.
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Introduction

The increased incidence of malignancies in 
transplant recipients is well known. Hematolym-
phoid malignancies, so called “post-transplan-
tation lymphoproliferative disorders” (PTLDs) 
are one of the most common ones along with 
non-melanoma skin cancers in the post-trans-
plantation setting [1]. PTLD is recognized as an 
infrequent, but serious complication of both 
solid organ and bone marrow transplantations. 
The incidence of PTLD after solid organ trans-
plantation depends on the transplanted organ, 
the immunosuppressive regimen used, the age 
and the EBV immune status of the recipient at 
the time of transplantation [2]. A single institu-
tional study showed that Caucasian race and 
male gender are independent risk factors [3], 
while grafted organ involvement and monomor-
phic histology predict short survival [4].

The vast majority of PTLD cases (approximately 
85%) are of B-cell origin and out of these, 80% 
are associated with Epstein-Barr virus (EBV) 
infection [5, 6]. The non-B (T and NK cell) PTLDs 

account for up to 14% of the PTLD cases in the 
Western countries and are more frequent in 
Asia, where it may be as high as 40% of trans-
plantation related hematolymphoid diseases. 
The increased Asian prevalence is most likely 
secondary to the endemic Human T-cell Leuk-
emia Virus (HTLV) [7]. The T-cell PTLDs are typi-
cally extranodal with a broad range of clinical 
presentations, commonly many years after tran- 
splantation.

Heart and/or lung transplant recipients have an 
intermediate to high risk (1-2%) [2], with a 26 
fold relative risk for developing PTLD compared 
to lymphoid malignancies in the non-transplant 
population [8]. As for PTLD following cardiac 
transplantation, Draoua and colleagues report-
ed an overall incidence of 3.8% (14% among 
pediatric patients and 2.1% among adults) [9]. 
T-cell PTLDs are rare, most of which occurred 
after renal transplantation. Less than 30 cases 
of T-cell PTLDs have been reported following 
cardiac transplantation with only two of these 
involving primarily the lung [10] (Table 1).
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Case report

A 66-year-old man received an orthotopic heart 
transplant for cardiomyopathy resulting from 
ischemic heart disease 7 years prior to the cur-
rent presentation. The patient was referred to 
our institution when a hypermetabolic (SUV 
9.2), enlarging right lower lobe lung nodule was 
discovered on PET scan. Otherwise, he was 
asymptomatic with normal routine laboratory 
studies. Multiple attempts at fine needle aspi-
ration of the mass failed to obtain adequate 
diagnostic material due to its difficult location. 
Consequently, a right lower lobectomy was per- 
formed.

Gross examination showed a 5.5 x 5.2 x 3.4 
cm, white-tan, firm, infiltrating mass (Figure 1). 
Histologically, the nodule was predominantly 
composed of a monomorphic population of 
small to medium-sized, atypical lymphoid cells, 
diffusely infiltrating the lung with loss of archi-
tecture (Figure 2A, 2B). Some atypical lym-
phoid infiltrates were also seen in the bronchio-
lar epithelium and in the vessel walls as well as 
at the periphery of the mass expanding into the 
alveolar septae. Rare lymphoid follicles with 
germinal centers were also present. The viscer-
al pleura overlying the mass showed fibrous 

thickening. The atypical cells expressed T-cell 
markers, CD4, CD8, CD2, CD3, CD5, CD7 and 
CD43, and co-expressed BCL-6 and CD10 but 
negative for CXCL13, PD1, CD30 and CD57. 
CD21 demonstrated the expanded dendritic 
meshwork (Figure 2C, 2D). A minor component 
of CD20-positive B cells was also seen. No EBV 
encoded RNA was detected by EBER in–situ 
hybridization. The combined morphologic and 
immunohistochemical pattern was most con-
sistent with peripheral T-cell lymphoma with 
angioimmunoblastic features, fitting the diag-
nosis of monomorphic PTLD. Molecular studies 
showed clonal T-cell gamma receptor gene rea-
rrangement. Staging workup showed no other 
evidence of disease. The patient was lost to fol-
low up and he expired 9 months after his diag-
nosis due to unknown cause.

Discussion

PTLDs are lymphoproliferative diseases, which 
develop secondary to immunosuppressive ther-
apy dampening the cytotoxic T-lymphocyte 
function to prevent graft rejection. It is a rare 
but serious complication of solid organ trans-
plantation, representing one of the most fre-
quent malignancies arising in the post-trans-
plant setting [1].

The highest incidence is observed in heart 
recipients among solid organ transplants (SOT), 
especially in the first year following transplanta-
tion [11]. Although, the likelihood of developing 
lymphoma following SOT decreases with time, it 
remains to be higher in heart recipients com-
pared to any other organ recipients. Several 
reports are available in the literature address-
ing the incidence, risks, and prognosis in PTLDs 
[12, 13]. However, the majority of these reports 
have not accounted for the lineage and histo-
logic characteristics of the neoplasms.

The etiology of PTLD development is not entire-
ly understood. The most widely accepted patho-

Table 1. Comparison of T-cell PTLDs presented as a solitary lung nodule

Case Age (y) Sex Transplanted 
organ

Time from trans-
plant to PTLD (y)

EBV 
status

Immunosuppressive 
therapy

Survival
after PTLD Ref.

1 56 M Heart 2 pos CyclosporinA/Azathio-
prine/Prednisone

>4 years [20]

2 31 M Kidney 4 ND Antilymphocyte globulin 3 months [18]
3 66 M Heart 7 neg Micophenolate/Tacrolimus 8 months PC
ND: not determined; PC: present case; y: years.

Figure 1. Gross photograph of infiltrating tan white 
nodule in the lobectomy specimen.
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mechanism is linked to viral etiologies on the 
basis of inadequate immune surveillance res-
ulting from immunosuppressive regimes. EBV, 
but also HTLV (particularly in the endemic are-
as) are considered the most common causes in 
early onset diseases. EBV positive cases of 
PTLDs are usually of B cell lineage. Nevertheless, 
EBV can be detected in a small proportion of 
transplantation related T-cell lymphomas. In 
the meantime, the observation that PTLD com-
monly presents close to the transplanted organ 
supports that chronic antigenic stimulation by 
the graft is also an important factor in the 
pathogenesis of PTLDs, especially in late onset 
cases [14, 15].

The precise incidence of T-cell PTLD in cardiac 
transplant patients is unknown, similarly to the 
proportion of EBV positivity in such cases. In 
general, about two third of T-cell PTLDs are not 
associated with EBV [9, 16-22]. In the mean-
time, EBV positivity correlates with the epidemi-
ology of these malignancies. The time period 
between transplantation and the development 

of lymphoma ranges from 24 days to 7 years 
with the median of 4 years in EBV positive 
cases and from 39 days to 26 years with the 
median of 5.5 years in EBV negative cases [9, 
16-22]. The median interval of EBV negative 
PTLDs has been reported as long as 15 years 
(4-26 years) after transplantation [22]. Our 
patient presented 7 years after transplanta- 
tion.

PTLDs most frequently involve extranodal sites, 
preferentially the gastrointestinal tract, lung, or 
liver, which is even more characteristic to the 
T-cell PTLDs. The largest series of T-cell PTLDs 
following cardiac transplantation was reported 
by Haldas, et al. in 2002 [21]. All of the sum-
marized 10 cases had primary extranodal loca-
tion, including a single case involving the lung 
[18]. In his study the most common extranodal 
sites were the kidneys, gastrointestinal tract, 
skin, bone marrow, spleen, and liver [17, 23].

An interesting observation is that the anatomic 
region of the transplanted organ is the favored 

Figure 2. Monotonous proliferation of lymphocytes invading the bronchial epithelium and the lung parenchyma (A). 
Higher magnification showing diffuse infiltration of atypical small lymphocytes with irregular nuclei (B). CD3 im-
munohistochemical stain showing the majority of the cells are of T-cell lineage (C). CD20 immunostain highlights 
scattered B-lymphocytes (D).
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site for lymphoma development. Despite this 
remark, primary pulmonary involvement by 
T-cell PTLD is extremely rare following cardiac 
transplantation. Only two cases have been 
reported so far [18, 20]. This is the third pre-
sentation of an isolated pulmonary T-cell PTLD. 
The details of all the three patients are shown 
in Table 1.

Pulmonary nodules are a relatively common 
complication of SOT, and are diagnostically 
challenging. Copp and colleagues studied the 
etiology of pulmonary nodules following SOT. In 
their study, the majority of the pulmonary nod-
ules was secondary to infection (56%) and pre-
sented as lung consolidation [24]. PTLD was 
identified in 26% of the cases, but it was not 
further subclassified.

It is still disputed if particular immunosuppres-
sive agents carry an increased risk for lympho-
ma. Multiple studies showed that therapeutic 
intensity seems to play a dominant role in the 
development of lymphoma, rather than individ-
ual agents or certain combinations [9, 11]. This 
conclusion is further supported by the observa-
tion that lessening of immune suppressive th-
erapy promoted the regression of T-cell PTLDs 
in approximately one third of the cases [25].

T-cell PTLD specifically has an aggressive clini-
cal course with poor prognosis. However, rare 
cases with good outcome have been reported 
in pediatric patients [22]. Further expanded 
studies are required to improve early detection 
and to develop the most optimal treatment 
strategies for this diverse and typically aggres-
sive disease.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Reka Szigeti or 
Barina Aqil, Department of Pathology & Immunology, 
Baylor College of Medicine, One Baylor Plaza, 
Houston, TX 77030. Tel: 713-873-3205; Fax: 713-
873-3214; E-mail: rgsziget@bcm.edu (RS); aqil@
bcm.edu (BA)

References

[1] Mihalov ML, Gattuso P, Abraham K, Holmes 
EW, Reddy V. Incidence of post-transplant ma-
lignancy among 674 solid-organ-transplant re-
cipients at a single center. Clin Transplant 
1996; 10: 248.

[2] Swerdlow SH, Campo E, Harris NL, Pileri S, 
Stein H, Jaffe ES. WHO classification of tu-
mours of haematopoietic and lymphoid tissue. 
4th ed. Lyon: IARC; 2008.

[3] Wasson S, Zafar MN, Best J, Reddy HK. Post-
transplantation lymphoproliferative disorder in 
heart and kidney transplant patients: a single-
center experience. J Cardiovasc Pharmacol 
Ther 2006; 11: 77-83.

[4] Ghobrial IM, Habermann TM, Maurer MJ, Gey-
er SM, Ristow KM, Larson TS, Walker RC, An-
sell SM, Macon WR, Gores GG, Stegall MD, 
McGregor CG. Prognostic analysis for survival 
in adult solid organ transplant recipients with 
post-transplantation lymphoproliferative disor-
ders. J Clin Oncol 2005; 23: 7574-82.

[5] Allen U, Hebert D, Moore D, Dror Y, Wasfy S. 
Epstein-Barr virus-related post-transplant lym-
phoproliferative disease in solid organ trans-
plant recipients, 1988-97: a Canadian multi-
centre experience. Pediatr Transplant 2001; 5: 
198-203.

[6] Parker A, Bowles K, Bradley JA, Emery V, Feath-
erstone C, Gupte G, Marcus R, Parameshwar J, 
Ramsay A, Newstead C. Diagnosis of post-
transplant lymphoproliferative disorder in solid 
organ transplant recipients - BCSH and BTS 
Guidelines. Br J Haematol 2010; 149: 675-92.

[7] Hoshida Y, Li T, Dong Z, Tomita Y, Yamauchi A, 
Hanai J, Aozasa K. Lymphoproliferative disor-
ders in renal transplant patients in Japan. Int J 
Cancer 2001; 91: 869-75.

[8] Roithmaier S, Haydon AM, Loi S, Esmore D, 
Griffiths A, Bergin P, Williams TJ, Schwarz MA. 
Incidence of malignancies in heart and/or lung 
transplant recipients: a single-institution expe-
rience. J Heart Lung Transplant 2007; 26: 845-
9.

[9] Draoua HY, Tsao L, Mancini DM, Addonizio LJ, 
Bhagat G, Alobeid B. T-cell post-transplanta-
tion lymphoproliferative disorders after cardiac 
transplantation: a single institutional experi-
ence. Br J Haematol 2004; 127: 429-32.

[10] Herreman A, Dierickx D, Morscio J, Camps J, 
Bittoun E, Verhoef G, De Wolf-Peeters C, Sag-
aert X, Tousseyn T. Clinicopathological charac-
teristics of posttransplant lymphoproliferative 
disorders of T-cell origin: single-center series of 
nine cases and meta-analysis of 147 reported 
cases. Leuk Lymphoma 2013 Oct; 54: 2190-9.

[11] Opelz G, Dohler B. Lymphomas after solid or-
gan transplantation: a collaborative transplant 
study report. Am J Transplant 2004; 4: 222-
30.

[12] Caillard S, Dharnidharka V, Agodoa L, Bohen E, 
Abbott K. Posttransplant lymphoproliferative 
disorders after renal transplantation in the 
United States in era of modern immunosup-
pression. Transplantation 2005; 80: 1233-43.

mailto:rgsziget@bcm.edu
mailto:aqil@bcm.edu
mailto:aqil@bcm.edu


T-cell PTLD as a lung nodule

3013 Int J Clin Exp Pathol 2013;6(12):3009-3013

[13] Caillard S, Lamy FX, Quelen C, Dantal J, Leb-Dantal J, Leb-
ranchu Y, Lang P, Velten M, Moulin B. Epidemi-. Epidemi-Epidemi-
ology of posttransplant lymphoproliferative 
disorders in adult kidney and kidney pancreas 
recipients: report of the French registry and 
analysis of subgroups of lymphomas. Am J 
Transplant 2012; 12: 682-93.

[14] Opelz G, Henderson R. Incidence of non-Hodg-
kin lymphoma in kidney and heart transplant 
recipients. Lancet 1993; 342: 1514-6.

[15] Birkeland SA. Chronic antigenic stimulation 
from the graft as a possible oncogenic factor 
after renal transplant. Scand J Urol Nephrol 
1983; 17: 355-9.

[16] Rajakariar R, Bhattacharyya M, Norton A, She-
aff M, Cavenagh J, Raftery MJ, Yaqoob MM. 
Post transplant T-cell lymphoma: a case series 
of four patients from a single unit and review of 
the literature. Am J Transplant 2004; 4: 1534-
8.

[17] van Gorp J, Doornewaard H, Verdonck LF, Klop-
ping C, Vos PF, van den Tweel JG. Posttrans-
plant T-cell lymphoma. Report of three cases 
and a review of the literature. Cancer 1994; 
73: 3064-72.

[18] Waller EK, Ziemianska M, Bangs CD, Cleary M, 
Weissman I, Kamel OW. Characterization of 
posttransplant lymphomas that express T-cell-
associated markers: immunophenotypes, mo-
lecular genetics, cytogenetics, and hetero-
transplantation in severe combined immuno- 
deficient mice. Blood 1993; 82: 247-61.

[19] George TI, Jeng M, Berquist W, Cherry AM, Link 
MP, Arber DA. Epstein-Barr virus-associated 
peripheral T-cell lymphoma and hemophago-
cytic syndrome arising after liver transplanta-
tion: case report and review of the literature. 
Pediatr Blood Cancer 2005; 44: 270-6.

[20] Hanson MN, Morrison VA, Peterson BA, Stiegl-
bauer KT, Kubic VL, McCormick SR, McGlen-
nen RC, Manivel JC, Brunning RD, Litz CE. Post-
transplant T-cell lymphoproliferative disord- 
ers--an aggressive, late complication of solid-
organ transplantation. Blood 1996; 88: 3626-
33.

[21] Haldas J, Wang W, Lazarchick J. Post-trans-
plant lymphoproliferative disorders: T-cell lym-
phoma following cardiac transplant. Leuk Lym-
phoma 2002; 43: 447-50.

[22] Lundell R, Elenitoba-Johnson KS, Lim MS. T-
cell posttransplant lymphoproliferative disor-
der occurring in a pediatric solid-organ trans-
plant patient. Am J Surg Pathol 2004; 28: 
967-73.

[23] Jamali FR, Otrock ZK, Soweid AM, Al-Awar GN, 
Mahfouz RA, Haidar GR, Bazarbachi A. An over-. An over-An over-
view of the pathogenesis and natural history of 
post-transplant T-cell lymphoma. Leuk Lym-
phoma 2007; 48: 1237-41.

[24] Copp DH, Godwin JD, Kirby KA, Limaye AP. Clin-
ical and radiologic factors associated with pul-
monary nodule etiology in organ transplant re-
cipients. Am J Transplant 2006; 6: 2759-64.

[25] Nelson BP, Nalesnik MA, Bahler DW, Locker J, 
Fung JJ, Swerdlow SH. Epstein-Barr virus-nega-
tive post-transplant lymphoproliferative disor-
ders: a distinct entity? Am J Surg Pathol 2000; 
24: 375-385.


