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Abstract

Post-transplant lymphoproliferative disorder (PTLD) is a condition that is highly variable in presentation
but life-threatening for post-transplant, immunosuppressed patients. Current standard management in
PTLD sees the use of a chemoimmunotherapy regimen similar to the management of diffuse large B-cell
lymphoma. Here, we discuss the case of a 33-year-old male with a history of renal transplant,
hemodynamically stable, who presented with fevers and night sweats lasting one month. Investigations
revealed multiple masses in his liver, the largest of which was biopsied and revealed diffuse large B-cell
lymphoma. PTLD is an important malignancy in patients who have received immunosuppression, but the
treatment is heterogeneous, based on subtype and patient status. This case, where the addition of
polatuzumab to the standard rituximab, cyclophosphamide, doxorubicin, and vincristine (R-CHOP) regimen
led to favorable results, demonstrates the potential for a new standard treatment regimen for this disease.
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Introduction

Post-transplant lymphoproliferative disorder (PTLD) is overall rare, but it is the most common malignancy
after a solid organ transplant. Risk factors for developing PTLD include the Epstein-Barr virus (EBV) status
of the recipient as well as the degree of immunosuppression [1]. Patients often present with fevers, weight
loss, and fatigue, among other non-specific symptoms. In terms of therapy, current standard management
of PTLD refractory to immunosuppression reduction (RIS) incorporates the use of chemoimmunotherapy,
typically the rituximab, cyclophosphamide, doxorubicin, and vincristine (R-CHOP) regimen, similar to the
management of diffuse large B-cell lymphoma (DLBCL) [2]. Recently, the use of polatuzumab vedotin, the
antibody-drug conjugate targeting the cluster of differentiation marker 79 (CD79), was approved by the FDA
for the treatment of DLBCL in patients with an International Prognostic Index (IPI) score of 2 or higher [2].
Given the improved progression-free survival of Pola-R-CHP (polatuzumab and R-CHOP combined regimen)
compared to R-CHOP in DLBCL (76.7% vs 70.2%) [3], we elected to give the newly approved combination for
PTLD. Additionally, studies show that EBV with PTLD tends to more often be associated with the non-
germinal center B cell (non-GCB) subtype which, in subset analysis, benefits even further from Pola-R-CHP
[4] as this subtype shows an 83.9% vs 58.5% progression-free survival. The preliminary findings of this
article were previously presented as a meeting abstract at the 2023 SOHO Annual Meeting on September 6,
2023.

Case Presentation

A 33-year-old male with a past medical history of immune thrombocytopenia and end-stage renal disease
due to IgA nephropathy presented with intermittent fevers and night sweats for one month, two years post-
kidney transplant. The patient had been on belatacept for immunosuppression after his transplant. At the
time of presentation, his EBV polymerase chain reaction (PCR) level was elevated at 2.5 million IU/mL with a
lactate dehydrogenase (LDH) level of 1,732 U/L. His workup included a computed tomography (CT) scan
which showed multiple masses in the right (R) lobe of his liver, the largest of which measured 12.7 cm. The
ensuing liver biopsy showed a diagnosis of diffuse large B-cell lymphoma, of the non-GCB
immunophenotype. His Ki-67, a nuclear protein involved in cell proliferation which can be used to evaluate
the aggressiveness of lymphoma, was 80%-90%. His Fluorescence in situ Hybridization (FISH) was negative
for markers B-cell lymphoma 2, B-cell lymphoma 6, and MYC gene, which assisted in the diagnosis of PTLD.
His IPI was 2 due to his staging being stage 4 from liver involvement and the aforementioned elevated LDH.
The patient was given four weekly doses of rituximab, and his follow-up positron emission tomography-
computer tomography (PET-CT) scan showed an overall improvement with, most notably, a reduction in
liver lesion size. The LDH had also improved, though still elevated. His EBV-PCR level was decreased.
However, given that the disease was still present, in an effort to push the patient into remission, we chose
Pola-R-CHOP rather than RCHOP or dose-adjusted etoposide, prednisone, vincristine, cyclophosphamide,
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doxorubicin, rituximab (DA-EPOCH-R). After two cycles of the regimen, the patient’s PET-CT scans showed
no clear evidence of lymphoma in the liver (Figures /A-1D). After completing six cycles of this regimen, the
patient’s EBV was undetectable.

FIGURE 1: Before and after two cycles

PET-CT scans from May 23, 2023 (A and C), after four weekly doses of rituximab. The top left (A) view is a
coronal cut including the largest hepatic lesion visualized (arrow), and the bottom left (C) shows the transverse cut
(arrow). This is juxtaposed to PET-CT scans from July 10, 2023 (B and D) after cycle 2 including the Pola-R-CHP
regimen, showing no clear evidence of lymphoma in the liver. The top coronal cut (B) shows improvement, and the
transverse cut (D) shows evidence of remission of the disease. PET-CT: positron emission tomography-computer
tomography, Pola-R-CHP: polatuzumab and R-CHOP combined regimen.

In the patient’s first surveillance PET-CT scan after he received his sixth cycle, an interval increase in uptake
was noted in the R inferior hepatic lobe, concerning metastatic disease (Figure 2). The lesion was
9.3x5.8x10.6 cm. A biopsy showed no definitive evidence of PTLD at that time, and EBV-PCR was

undetectable.
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FIGURE 2: After six cycles of the regimen, a new area of focus

Arrow shows the new area of uptake that was concerning.

Because of this, the patient received rituximab twice more as part of the Pola-R-CHP regimen, then another
PET-CT scan two months later (Figure 3). This PET-CT scan showed progression of the same lesion with
increased metabolic activity and size change to 9.0x6.3x7.9 cm.
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FIGURE 3: Increased uptake after two more doses of rituximab

Arrow shows the increased uptake on repeat positron emission tomography-computer tomography (PET-CT) after
two doses of rituximab.

The subsequent biopsy, for which eight samples were taken, resulted in necrosis with no viable lymphoma.
The EBV-PCR continues to be undetectable at this time. The patient continues to be monitored with
laboratory studies and a PET-CT surveillance scan every three months, with a plan to increase surveillance
time in between scans depending on the stability of the next scan (due next month).

Discussion

EBV-positive PTLD has distinct cytogenetics from EBV-negative PTLD [5]. For example, 9p21 is a
chromosomal abnormality associated with EBV-positive PTLD only; this abnormality causes changes in
cyclin-dependent kinase inhibitor expression and upregulation of the immune checkpoint receptor ligand
programmed cell death ligand 2 (PD-L2) [6]. Another distinction is that early-onset PTLD is often associated
with EBV-positive PTLD [7]. Regardless, although EBV status has been proven to guide therapy and response
to therapy, neither EBV viral load nor EBV-positivity has been correlated to improved prognosis as yet.

Initial management of all patients with PTLD usually includes gradual RIS as early lesions can improve or
resolve with this [8]. If refractory to RIS, rituximab, the anti-CD20 monoclonal antibody often used in the
treatment of other CD20-positive lymphomas, is used as a single agent vs rituximab and combination
chemotherapy. On one hand, rituximab as a single agent could be favorable with the plan to add a
chemotherapeutic regimen if there is a lack of response. Twenty percent of patients with PTLD achieve
complete response with single-agent rituximab [9], and side effects can be more tolerable. On the other
hand, rituximab plus combination chemotherapy has been proven to reduce the risk of impairment of the
transplanted organ, particularly in patients with renal transplants [10]. There is no standardized
chemotherapy regimen chosen to pair with rituximab; however, R-CHOP is the most commonly prescribed
treatment plan. With rituximab and chemotherapy, complete response is increased to 65% of patients [11].

In this patient, using the "POLARIX" trial as precedent, we had reason to treat with polatuzumab in his
refractory PTLD [2], since the Pola-R-CHP regimen progression-free survival (PFS) was 76.7% vs 70.2% for
RCHOP [3]. In particular, since this patient had a high viral EBV load and the associated ABC subtype (non-
GCB) did better (83.9% vs 58.5% PFS) [3] in the trial, we were more inclined to be optimistic about his
treatment. The patient tolerated the polatuzumab well. At this point, limitations include the follow-up time
frame, as seeing the patient’s five-year survival rate would add value to this case.
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Conclusions

Due to this patient’s results on follow-up imaging and biopsies, there is reason to believe patients like him
can benefit from the addition of polatuzumab if tolerated. As of now, the patient has completed six cycles of
Pola-RCHP and two additional doses of rituximab. As we continue to follow his response to treatment, this
case illustrates the potential for a new uniform treatment regimen in the setting of EBV+PTLD with a
possibility for lower rates of the risk of disease progression, relapse, or death than the current standard of
care.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Sreshta Paranji, Amir Steinberg

Acquisition, analysis, or interpretation of data: Sreshta Paranji, Amir Steinberg

Drafting of the manuscript: Sreshta Paranji, Amir Steinberg

Critical review of the manuscript for important intellectual content: Sreshta Paranji, Amir Steinberg

Supervision: Amir Steinberg

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Caillard S, Lelong C, Pessione F, Moulin B: Post-transplant lymphoproliferative disorders occurring after
renal transplantation in adults: report of 230 cases from the French Registry. Am ] Transplant. 2006, 6:2735-
42.10.1111/j.1600-6143.2006.01540.x

2. Paranji S, Steinberg A: First use of upfront Polatuzumab Vedotin in post-transplant lymphoproliferative
disorder. Clin Lymphoma Myeloma Leuk. 2023, 23:5437. 10.1016/S2152-2650(23)01328-9

3. Tilly H, Morschhauser F, Sehn LH, et al.: Polatuzumab Vedotin in previously untreated diffuse large B-cell
lymphoma. N Engl ] Med. 2022, 386:351-63. 10.1056/NEJMoa2115304

4. Pandey P, Gogia A: Polatuzumab Vedotin in previously untreated diffuse large B-cell lymphoma. Cancer Res
Stat Treat. 2022, 5:350. 10.4103/crst.crst_94 22

5. Poirel HA, Bernheim A, Schneider A, et al.: Characteristic pattern of chromosomal imbalances in
posttransplantation lymphoproliferative disorders: correlation with histopathological subcategories and
EBV status. Transplantation. 2005, 80:176-84. 10.1097/01.tp.0000163288.98419.0d

6. Ferreiro JF, Morscio |, Dierickx D, et al.: EBV-positive and EBV-negative posttransplant diffuse large B cell
lymphomas have distinct genomic and transcriptomic features. Am | Transplant. 2016, 16:414-25.
10.1111/ajt.13558

7. FerlaV, Rossi FG, Goldaniga MC, Baldini L: Biological difference between Epstein-Barr virus positive and
negative post-transplant lymphoproliferative disorders and their clinical impact. Front Oncol. 2020, 10:506.
10.3389/fonc.2020.00506

8. Tsai DE, Hardy CL, Tomaszewski JE, et al.: Reduction in immunosuppression as initial therapy for
posttransplant lymphoproliferative disorder: analysis of prognostic variables and long-term follow-up of 42
adult patients. Transplantation. 2001, 71:1076-88. 10.1097/00007890-200104270-00012

9. Choquet S, Leblond V, Herbrecht R, et al.: Efficacy and safety of rituximab in B-cell post-transplantation
lymphoproliferative disorders: results of a prospective multicenter phase 2 study. Blood. 2006, 107:3053-7.
10.1182/blood-2005-01-0377

10. Trappe R, Hinrichs C, Appel U, et al.: Treatment of PTLD with rituximab and CHOP reduces the risk of renal
graft impairment after reduction of immunosuppression. Am J Transplant. 2009, 9:2331-7. 10.1111/j.1600-
6143.2009.02772.x

11. Trappe R, Oertel S, Leblond V, et al.: Sequential treatment with rituximab followed by CHOP chemotherapy
in adult B-cell post-transplant lymphoproliferative disorder (PTLD): the prospective international
multicentre phase 2 PTLD-1 trial. Lancet Oncol. 2012, 13:196-206. 10.1016/S1470-2045(11)70300-X

2024 Paranji et al. Cureus 16(3): €56409. DOI 10.7759/cureus.56409 50f5


https://dx.doi.org/10.1111/j.1600-6143.2006.01540.x
https://dx.doi.org/10.1111/j.1600-6143.2006.01540.x
https://dx.doi.org/10.1016/S2152-2650(23)01328-9
https://dx.doi.org/10.1016/S2152-2650(23)01328-9
https://dx.doi.org/10.1056/NEJMoa2115304
https://dx.doi.org/10.1056/NEJMoa2115304
https://dx.doi.org/10.4103/crst.crst_94_22
https://dx.doi.org/10.4103/crst.crst_94_22
https://dx.doi.org/10.1097/01.tp.0000163288.98419.0d
https://dx.doi.org/10.1097/01.tp.0000163288.98419.0d
https://dx.doi.org/10.1111/ajt.13558
https://dx.doi.org/10.1111/ajt.13558
https://dx.doi.org/10.3389/fonc.2020.00506
https://dx.doi.org/10.3389/fonc.2020.00506
https://dx.doi.org/10.1097/00007890-200104270-00012
https://dx.doi.org/10.1097/00007890-200104270-00012
https://dx.doi.org/10.1182/blood-2005-01-0377
https://dx.doi.org/10.1182/blood-2005-01-0377
https://dx.doi.org/10.1111/j.1600-6143.2009.02772.x
https://dx.doi.org/10.1111/j.1600-6143.2009.02772.x
https://dx.doi.org/10.1016/S1470-2045(11)70300-X
https://dx.doi.org/10.1016/S1470-2045(11)70300-X

	First Use of Upfront Polatuzumab Vedotin in Post-transplant Lymphoproliferative Disorder: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Before and after two cycles
	FIGURE 2: After six cycles of the regimen, a new area of focus
	FIGURE 3: Increased uptake after two more doses of rituximab

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


