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ABSTRACT

We describe the clinical course of a patient who developed high-grade lymphoma during immunosuppres-
sion treatment with cyclosporine A, following liver transplantation. After anti-neoplastic polychemotherapy 
treatment, the remission of lymphoma was confirmed and maintained for over four years.
The patient, a 27 year old female had liver transplantation at the age of 17,  due to acute liver failure, 
caused by non-diagnosed Wilson disease. Nearly seven years post-transplantation, the patient was diag-
nosed with non-Hodgkin B-cell lymphoma (NHBCL), potentially induced by Cephalosporin A therapy. 
After the treatment with rituximab and CHOP therapy (r-CHOP protocol), remission was determined using 
computer tomography. Remission is maintained to date.
A review of reported cases of post-transplant lymphoproliferative disorders (PTLDs) in liver transplanted 
(LT) patients showed that the onset of PTLDs is the highest in the first year after transplantation. In addi-
tion, remission rates of NHBCL in LT patients are not much elaborated in the literature.
It is our opinion that the presented case is rare, both from the aspect of timeline of occurrence of the PTLD 
and the achieved remission, using r-CHOP protocol.
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REMISSION OF LATE-ONSET POST-LIVER TRANSPLANTATION  
NON-HODGKIN LYMPHOMA

Long-term survival of liver transplant recipi-
ents is threatened by increased rates of de-novo ma-
lignancy and recurrence of hepatocellular carcinoma, 
both events tightly related to immunosuppression 
[1-3]. Post-transplant lymphoproliferative disor-
ders (PTLDs) are a well-recognized and potentially 
life-threatening morbidity that can occur follow-
ing the transplantation of allogeneic hematopoietic 
stem cells and solid organs, including the liver [4, 
5]. PTLDs constitute a heterogeneous group of lym-
phoid lesions, ranging from early lesions and pol-

ymorphic PTLDs to monomorphic lymphomas and 
classical Hodgkin lymphomas [6]. Non-Hodgkin’s 
lymphoma (NHL) can also occur in solid organ trans-
plant recipients, with six-fold higher risk following 
transplantation, than in the general population [3]. 

PTLDs are commonly associated with the 
administered immunosuppression therapy [2] and 
Epstein Barr Virus (EBV) infection [7]. However, a 
substantial minority of PTLDs is not associated with 
EBV and represents a unique disease entity [8-11]. 
In the current literature, the clinical presentation of 
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EBV-negative PTLDs has not been characterised as 
well as by EBV-positive cases [7]. Luskin et al (2015) 
in their study on 176 adult solid organ transplant recip-
ients diagnosed with PTLDs between 1990 and 2013 
have identified an increase of proportion of EBV-neg-
ative cases [9], making this group more interesting 
for study and presentation through case reports. In 
addition, cyclosporine-induced malignancies have 
been investigated largely for bone marrow transplan-
tations, kidney and heart transplantations [11, 12]. 
Several studies have shown that liver transplanted 
(LT) patients are at increased risk for the development 
of PTLDs immediately after transplantation [12-14]. 
According to literature, mortality rates range from 
40–70 percent in patients with solid organ transplants, 
and NHLs in transplanted patients have a poorer out-
come, than other NHLs [15]. 

The PTLDs incidence in LT patients is the 
highest immediately after transplantation [14, 16]. 
Compared to lymphomas developing in the normal 
population, PTLDs usually have a more unfavoura-
ble histopathological presentation, a more aggressive 
clinical course, lesser responsiveness to conventional 
interventions, and a poorer outcome [16]. 

The presented case shows late onset of non-
Hodgkin lymphoma in a liver transplanted pa-
tient, with complete remission longer than 4 years 
post-healing.

CASE REPORT

We report the clinical course of a patient who 
developed high-grade large B-cell lymphoma dur-
ing immunosuppression treatment with cyclosporine 
A, following liver transplantation who underwent 
anti-neoplastic polychemotherapy treatment, with 
maintained remission.

The patient, a previously healthy 17 year old 
Caucasian female was admitted to our department 
in May 2007 with a mild recurring icterus. Wilson 
disease was suspected, but initial biochemical anal-
ysis showed normal urinary copper and ceruloplas-
min levels. Two weeks post-admission, the patient’s 
condition worsened in sepsis and comatose state with 
bilirubin levels of over 700mmol/L, indicating liver 
transplantation. Living donor liver transplantation 
was performed in late June 2007 in the Clinical Hos-
pital Centre Merkur in Zagreb, Croatia.

In the post-operative period, the patient de-
veloped portal vein stenosis, a not very common 
complication of liver transplantation [17], which was 
successfully stented and treated with standard dosage 
of anticoagulant therapy clopidogrel (Zyllt®).

Based on the clinical guidelines, immunosup-
pression therapy was administered post-transplanta-
tion; Cyclosporin A treatment was based on protocol 
during hospitalisation and early post-transplantation 
period, with dosages of 2 x 200 mg per day, that 
were gradually reduced to 2 x 100 mg per day. This 
treatment protocol was maintained until the diagno-
sis of non-Hodgkin lymphoma (NHL), when it was 
reduced to 2 x 50 mg per day for six months and 
then to 2 x 25 mg per day from April 2016 to date.

Cyclosporine concentration in the blood was 
regularly monitored. Before the diagnosis of the 
NHL, the therapy regimen was 200 mg a day, with 
average cyclosporine blood concentrations of 84.3 
ng/ml (range: 66.0-150.1 ng/ml, median: 77.9 ng/
ml). After the diagnosis, when the cyclosporine dos-
ages were reduced to 50 mg per day, the average 
concentration of cyclosporine was 16.5 ng/ml (range: 
7.1-33.2 ng/ml, median: 13.9 ng/ml). 

Initial and regular tests for Cytomegalovirus 
(CMV) and Epstein-Barr virus (EBV) returned with 
negative results at each testing. This excluded EBV, 

Figure 1. Hypoechogenic zone in the subfrenium (ultrasonography scans: 24 September 2013 (left) 
and 1 November 2013 (right))
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as a reason of NHBCL occurrence, leading to a con-
clusion that the lymphoma was potentially caused 
by cyclosporine therapy.

Routine ultrasound controls and blood tests 
were performed every six months post-transplan-
tation. In all controls the biliary tract, pancreas and 
kidneys appeared with normal dimensions and func-
tion. In one of the controls in late 2013, around seven 
years after transplantation, a package of intra-ab-
dominal lymph nodes was detected (Fig. 1). 

Histopathological evaluation after fine needle 
biopsy showed occurrence of NHL (Fig. 2). The im-
munohistochemical analysis confirmed diffuse lym-
phocyte CD20 positivity and negative CD3 staining. 
Proliferative index of Ki-67 was 50-55%, and bcl-2 
suppressor gene was found in 60-65% of lymphocytes. 
The results inferred presence of large B-cell lymphoma.

Figure 2. Detection of Non-Hodgkin large B-cell lymphoma 
using haematoxylin-eosin staining (magnification: 400x, 11 
December 2013)

The patient was referred to the University 
clinic for haematology and treated with CHOP 
(cyclophosphamide – 1300 mg, doxorubicin – 90 
mg, vincristine – 2 mg, and prednisolone – 100 
mg p.o. for 5 days) regimen and monoclonal an-
tibody rituximab anti-CD20 (700 mg). After sev-
en cycles of combined therapy, the disease was 
in complete remission, confirmed with computer 
tomography of abdomen in late 2014 (Fig. 3).

Figure 3. Computer tomography of abdomen after treat-
ment (29 September 2014), normal results

The patient has been under regular monitoring 
and has shown no signs of relapse after over four 
years, since the confirmation of the remission.

DISCUSSION

As part of liver transplantation, immunosup-
pression is given to prevent graft rejections [18], 
and studies have shown that it is associated with 
a variety of adverse effects [19] and increased risk 
of infections and malignancy [1, 18]. PTLDs have 
been reported to occur at a higher rate (8–25%) in 
heart, lung, intestinal, and multi-organ transplants, 
compared to incidence rate of 1–5% in kidney and 
liver transplants [20]. On the other hand, lymphoma 
in solid-organ transplant recipients represents 21% of 
all cancer types, as compared with 4% among women 
and 5% among men in the general population [15].

Literature describes several risk factors for 
PTLDs occurrence, among which strong evidence 
exists for EBV infection and intensity of immuno-
suppression therapy. EBV seronegativity before 
transplantation in solid-organ transplant recipients 
is an important predisposing factor of PTLDs, lead-
ing to an increase in risk by a factor of 10 to 75, as 
compared with the risk among seropositive recipients 
[21]. A recent review of literature found that the 
contribution of different immunosuppression agents, 
such as calcineurin inhibitors (cyclosporine and tac-
rolimus) or mTOR inhibitors (everolimus and seroli-
mus) is not clear, and that induction therapy plays 
a major role in the early development of PTLDs, 
whereas late development is likely to be related to 
cumulative immunosuppression [15]. 

LT patients have the highest incidence of 
PTLDs immediately after transplantation [14, 16]. 
Compared to lymphomas developing in the normal 
population, PTLDs usually have a more unfavoura-
ble histopathological presentation, a more aggressive 
clinical course, lesser responsiveness to conventional 
interventions, and a poorer outcome [16]. The rar-
ity of this case is also reflected in the fact that of 
all 23 liver transplanted patients in Macedonia (21 
survived), who are registered and monitored for the 
entire post-transplantation period, this patient is the 
only one with occurred PTLD, as a possible con-
sequence of the immunosuppression therapy. The 
described case of late-onset post-transplant lymph-
oproliferative disorder was successfully treated with 
complete remission for over four years post-treat-
ment.
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CONCLUSION

Long-term effects of general vibration can 
negatiA review of reported cases of post-trans-
plant lymphoproliferative disorders (PTLDs) in 
LT patients showed that the onset of PTLDs is 
the highest in the first year after transplantation. 
In addition, remission rates of non-Hodgkin lym-
phoma in LT patients are not much elaborated in 
the literature. It is our opinion that the presented 
case is rare, both from the aspect of timeline of the 
PTLDs occurrence and the achieved remission, 
using r-CHOP protocol.
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Резиме

РЕМИСИЈА НА ЗАДОЦНЕТО ПОЈАВЕН НОН-ХОЏКИН ЛИМФОМ КАЈ ПАЦИЕНТ  
СО ТРАНСПЛАНТАЦИЈА НА ХЕПАР – ПРИКАЗ НА СЛУЧАЈ
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Во нашата студија е презентиран случај на пациент што развива високоагресивен лимфом 
како резултат на имуносупресивна терапија со циклоспорин А, по трансплантација на хепар, и 
тој е изложен на антинеопластичен полихемиотераписки третман, со што е постигната и одржана 
целосна ремисија.

Пациентот е 27-годишна жена, на која ѝ е извршена трансплантација на црн дроб на 17-годиш-
на возраст, со акутна хепатална инсуфициенција предизвикана од недијагностицирана Вилсонова 
болест. По посттрансплантацискиот период од седум години, на пациентката ѝ е дијагностициран 
нон-Хоџкин лимфом, потенцијално индуциран од имуносупресорна терапија со цефалоспорин А. 
По третман со rituximab и CHOP-терапија (r-CHOP протокол), утврдена е ремисија со помош на 
компјутерска томографија, која е одржана до денес. 

Прегледот на литературата и на слични случаи на посттрансплантациски лимфопролифератив-
ни нарушувања (ПТЛД) покажа дека кај пациентите со трансплантација на хепар (ЛТ) појавата на 
ПТЛД има највисока инциденца во првата година по трансплантацијата. Дополнително, не постојат 
доволно податоци во литературата за ремисија на нон-Хоџкин лимфома кај ЛТ-пациенти. 

Наш заклучок е дека презентираниот случај е редок во споредба со податоците во литера-
турата објавени во оваа област, како од аспект на времето на појава на ПТЛД така и од аспект на 
постигнатата ремисија со r-CHOP протокол.

Клучни зборови: хепар, трансплантација, лимфом, нон-Хоџкин, имуносупресија




