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Post –transplant lymphoproliferative disorder: CLINICAL PRESENTATION

Factor Clinical presentation

Heterogeneity1 • Heterogeneous (from incidental asymptomatic findings to fulminant presentation), 
including organ failure and spontaneous tumour lysis

Symptoms2
• Most common: lymphadenopathy and fever

• Rare (EBV end-organ disease): encephalitis/myelitis, pneumonitis, hepatitis, and 
hemophagocytic lymphohistiocytosis

Target organs2
• lymph nodes

• CNS 5-20%, GI tract 20-30%, lungs, liver, graft 10-15% (early onset>late onset PTLD)

Progression3 • After HCT, PTLD often progresses rapidly and is more frequently at an advanced stage 
than after SOT

CNS, central nervous system; EBV, Epstein–Barr virus; GI, gastrointestinal; HCT, haematopoietic cell transplantation; PTLD, post-transplant lymphoproliferative disorder; SOT, solid organ transplantation. 
1. Dierickx D, et al. N Engl J Med. 2018;378:549–562; 2. Styczynski J, and Giebel S. EBMT Handbook 2019; Chapter 45; 3. Fujimoto A, et al. Cancers (Basel). 2020;12:328.



PTLD : DIAGNOSIS
Non-invasive diagnostic methods1,2
• Quantitative determination of  EBV-DNA-aemia*

• Imaging: CT or PET-CT** or MRI†

Invasive diagnostic methods1,2
• Biopsy: of the lymph node and/or other suspected sites

• Endoscopy: when GI symptoms present

• Histological examination
• Detection of viral antigens or in situ hybridisation for EBV-encoded RNA transcripts
• Immunohistochemistry
• Flow cytometry for B-cell, T-cell, and plasma cell lineage-specific antigens

• Currently the method of choice for early detection and monitoring progression and response to treatment of EBV+ PTLD starting no later than 4 weeks after HCT.1 ** For avid 
structures, localised in the lymph nodes, spleen, liver, GI tract, skin, lungs, bone,1 BM. † In CNS disease and non-avid histologies.1 
ATG, anti-thymocyte globulin; BM, bone marrow; CNS, central nervous system; CT, computed tomography; EBV, Epstein–Barr virus; GI, gastrointestinal; GvHD, graft-versus-host 
disease; HCT, haematopoietic cell transplantation; MRI, magnetic resonance imaging; PET-CT; positron emission tomography–computed tomography; PTLD, post-transplant 
lymphoproliferative disorder; TCD, T-cell depletion.

• 1. Styczynski J and Giebel S EBMT Handbook 2019; Chapter 45; 2. Samant H, et al. Posttransplant Lymphoproliferative Disorders. StatPearls 2023. 



PTLD :STAGING SYSTEM

There is NO official grading system for EBV+ PTLD1

The use of PET-CT is an important imaging tool for both PTLD diagnosis and staging1

Possible staging of PTLD:1

Clinical end-organ staging:
nodal vs extra nodal disease

Clinical severity staging:
limited (unifocal) vs advanced 

(multifocal) disease

ECIL-6 staging*:
limited (stages I–II), advanced forms 

(stages III–IV)

*Based on the Lugano lymphoma classification by PET-CT imaging.1

EBV, Epstein–Barr virus; ECIL, European Conference on Infections in Leukaemia; PET-CT, positron emission tomography–computed tomography; PTLD, post-transplant lymphoproliferative disorder.
1. Styczynski J, and Giebel S. EBMT Handbook 2019; Chapter 45.



PTLD :THERAPEUTIC  STRATEGIES



PTLD:TREATMENT ALGORITHM post HSCT



PTLD:TREATMENT ALGORITHM post SOT



PTLD:FRONTLINE TREATMENT ALGORITHM post SOT

Jennifer E. Amengual,Barbara Pro, How I treat posttransplant lymphoproliferative disorder, Blood, 2023, Figure 1.



PTLD:RIS
Management of post-transplant lymphoproliferative disorder in adult solid organ transplant recipients – BCSH and
BTS Guidelines , Parker ed al.:

- Limited disease : a reduction 25%  in immunosuppression

- Extensive disease and critically ill: stop all agents except prednisone 7,5 mg-10mg/die

- Extensive disease and not critically ill: decrease ciclosporine/tacrolimus by 50%, discontinue 
azathioprine/mycophenolate and maintain prednisone 7,5 mg-10mg/die

- European guidelines: recommending steroid maintenance alone or reducing  ciclosporine/tacrolimys by 
50% and stopping all other agents:  azathioprine/mycophenolate



PTLD:RIS



PTLD:RIS
MAJOR CRITICAL ISSUES of RIS: GRAFT REJECTION (above all in heart transplantation)
• Reshef, AJT 2011: 67 pts treated with RIS (25 polymorphic, 42 monomorfic); ORR 45% (37% CR, 4 pts no need for second
line treatment); relapse rate 17% of pts in CR; 45% allograft rejection with RIS
• Prospective study (Swinnen, Transplantation 2001) in SOT only 6% ORR, all PR, 38% rejection rate during RIS

Rivalutation after 2-4 weeks from RIS, monitoring any signs of rejection

Organ dependent risk in graft failure 

Kidney: dialysis rescue
Heart: risk sudden death4§

Rejection rates: 18–40%5II

Treatment Overall response rate 
(CR)

Pennsylvania1* RIS only 45% (37%)

Baltimore2† Sequential therapy (RIS 
– IFN⍺ – chemo) 6% (0%)

1–4 weeks à response rates: 0 – ~50%1,2



PTLD:FRONTLINE TREATMENT ALGORITHM post SOT

Jennifer E. Amengual,Barbara Pro, How I treat posttransplant lymphoproliferative disorder, Blood, 2023, Figure 1.



PTLD treatment

open-label, 

BETTER OUTCOME: Early PTLD, young age, single site lesion

WORSE OUTCOME: CNS disease, bone marrow involvment, Late PTLD, Non B cell disease



PTLD: rituximab monotherapy



PTLD: more rituximab therapy



PTLD:FRONTLINE TREATMENT ALGORITHM post SOT

Jennifer E. Amengual,Barbara Pro, How I treat posttransplant lymphoproliferative disorder, Blood, 2023, Figure 1.



PTLD treatment

open-label, 



PTLD: sequential therapy PTLD 1 trial Phase 2 

• Phase 2 prospective trial, accrued 70 pts (96% monomorphic,
81% DLBCL ,44% EBV+. ,)
• Schedule: 4 weekly doses of rituximab monotherapy 375mg/mq ev,
followed by 4 cycles of CHOP administered every 21 days

• ORR 60%, CR 20% after Rituximab monotherapy;
ORR 90% (CR 68%) after CHT,
74% disease-free survival at last FU

• TRM 11%, > in pts non responder to Rituximab monotherapy

• Response to Rituximab in monotherapy important prognostic
factor for OS

• Advanced Age and ECOG>2 most important baseline
characteristics predicting outcomes



PTLD -1 risk-stratified sequential treatment  trial Phase 2 



PTLD: EBV negative

Trappe et al, Lancet Oncol. 2012;13(2):196-206

In the international, multicenter, prospective phase II PTLD-1 trial, EBV association was not found to be a 
significant factor neither for overall survival nor time to progression. Thus, there is currently no evidence that 
upfront treatment of EBV- and EBV+ PTLD should be different. Of course this does not apply to the use of EBV-
specific adoptive immunotherapy, which is restricted to EBV+ cases.

PTLD -1 risk-stratified sequential treatment  trial Phase 2 



PTLD -1 risk-stratified sequential treatment  trial Phase 2: RISK ADAPTED  



PTLD -2 modified risk-stratified sequential treatment  trial Phase 2



Rare histology were all high risk and 8/15 lung
transplantation

• median PFS 3.8 yrs, median OS 5.1 yrs

• TRM 7%. Haematological toxicities (37%
leucopenia G3/4 e trombocitopenia), 42%
infections G3/4, renal toxicities, ,GI bleeding
In an interim analyses adopting this strategy
increased the proprtion of pts who avoid CHT to
33% vs 25% in PTLD 1trial

PTLD -2 modified risk-stratified sequential treatment  trial Phase 2



Mechanisms of tumor evasionPTLD: new agents



Mechanisms of tumor evasionPTLD: new agents



Mechanisms of tumor evasionTIDAL trial Phase 2



Mechanisms of tumor evasionTIDAL trial Phase 2

Prospective single arm phase 2 trial
investigating activity and tolerability of
ibrutinib combined with risk stratified therapy
for first line treatment
Schedule: 49 days of Ibrutinib 560 mg once
daily plus 4 doses of weekly rituximab
39 patients included:

> CR 29% after first induction
>ORR 67% (CR 56%) at end of treatment
- ORR 81 % (CR 75%) in the low-risk arm
- ORR 57% (CR 43%) in the high-risk arm
> 2-years PFS 56% and OS 75%
> PRIMARY ENDPOINT: CR on interim scan
à NOT REACHED

The role of IPI2 and TC vs PET/TC ad interim



Mechanisms of tumor evasionPTLD: new agents



Investigate efficacy of Bv+R once weekly for 4 weeks,
followed by manteinance

• Schedule:
– Pts in PD after induction therapy --> CT
– Pts in CR/PR/SD --> manteinance with Bv+R for 12
months

• 20 pts enrolled (55% monomorphic, all with IPI>2, 35%
ECOG 2)
• ORR 75% con CR 60%
• Median time to response: 28 days
• HIGH rate of Toxicities: 40% neutropenia, 30%
hypertension, 25% infections, 15% peripheral
neuropathy

A Phase I/II Trial of Brentuximab Vedotin (BV) Plus Rituximab (R) As Frontline
Therapy for Patients with Immunosuppression-Associated CD30+ and/or EBV+
Lymphomas



PTLD:  SECOND LINE TREATMENT ALGORITHM post SOT &HSCT

Jennifer E. Amengual,Barbara Pro, How I treat posttransplant lymphoproliferative disorder, Blood, 
2023, Figure 1.



Mechanisms of tumor evasionClinical Outcomes of Patients With Epstein‒Barr Virus-driven (EBV+) Post-Transplant
Lymphoproliferative Disease (PTLD) following Hematopoietic Stem Cell Transplantation Who Fail
Rituximab Plus Chemotherapy: A Multinational, Retrospective Chart Review Study

Jaime Sanz1, Jan Storek2, Gérard Socié3, DhanalakshmiThirumalai4, Norma Guzman-Beccera4, 
PengchengXun4, Deepali Kumar5, Natalia Sadetsky6, DaanDierickx7, John Reitan8, 
ArieBarlev6,Mohamad Mohty9



Mechanisms of tumor evasionClinical Outcomes of Solid Organ Transplant Patients With Epstein‒Barr Virus-driven (EBV+) Post-
Transplant Lymphoproliferative Disease (PTLD) Who Fail Rituximab Plus Chemotherapy: A
Multinational, Retrospective Chart Review Study

Vikas Dharnidharka1, DhanalakshmiThirumalai2, Ulrich Jaeger3, WeizhiZhao2, 
DaanDierickx4, PengchengXun2, PerianaMinga5, Ahmed Sawas6, Natalia Sadetsky7, 
Paul Chauvet8, Erin Sundaram9, Arie Barlev7, Heiner Zimmermann10, Ralf Ulrich 
Trappe10



Mechanisms of tumor evasionPTLD: new agents



Mechanisms of tumor evasionPTLD: new agents



Mechanisms of tumor evasionPTLD:antiviral therapy 
EBV is predominantly latent in infected tumour cells, and should be re-sensitised to become susceptible to antivirals1,2

Options for lytic induction:3

Traditional 
chemotherapies

Steroids HDAC inhibitors

The use of antivirals and HDAC inhibitors in treatment of PTLD is currently 
limited to investigational settings1

BARF, bamh1-a reading frame; EBNA, Epstein-Barr nuclear antigen; EBV, Epstein-Barr virus; HDAC, histone deacetylase; HIV, human immunodeficiency virus; LMP, latent membrane protein; NHL, non-Hodgkin lymphoma;
1. Atallah-Yunes SA, et al. Br J Haematol. 2023;201:383–395; 2. Heslop HE. BloodNK, natural killer; PTLD, post-transplant lymphoproliferative disorder.. 2020;135:1822–1823; 3. Dugan JP, et al. Front Oncol. 2019;9:127.



Mechanisms of tumor evasionNAVAL-1 trial Phase 2 

Global pivotal phase 2 trial, multicentric, open-label, single arm basket study
Inclusion criteria: >18 aa, EBV+ R/R lymphoma following 1 or more systemic therapies, no other therapies available ; not
elegible to HD-CT with allo/AutoSCT or CAR-T; no CNS involvement, adeguate hepatic and hematological function

Aims evaluate safety & efficacy of the all oral combination of nanatinostat (class I HDAC inhibitor) with
valganciclovir in R/R EBV+ lymhoma pts (PTCL, PTLD, DLBCL)

Rationale:
• EBV in latent form is not susceptible to the cytotoxic activity of ganciclovir
• Nanatinostat induces EBV lytic activation and expression of the EBV BGLF4 proteine kinase : this in turn
activates ganciclovir via phosphorylation → ganciclovir-induced inhibition of viral and cellular DNA synthesis
and apoptosis
• Well tolerated, common Aes: nausea (38%) thrombocytopenia (436%), neutropenia (34%), anemia (34%),
fatigue (26%), inappetence (22%)

43 pts evaluable, ORR 40% (CR 19%), median DoR 10,4 months



PTLD:adoptive immunotherapy

EBV antigens expressed in the different latency programmes can be targeted by different immunotherapies1

Different sources and applications for adoptive immune therapy in EBV+ PTLD1

Transplantation cell type AHCT: donor origin SOT: recipient origin

Donor lymphocytes Yes (GvHD risk) No

Autologous EBV-CTLs No (donor derived) Yes (often EBV-naïve, ongoing IS)

Donor-derived EBV-CTLs Yes No (mostly receptor derived)

Third party EBV-CTLs Yes Yes

AHCT, autologous haematopoietic cell transplantation; CTL, cytotoxic T-lymphocyte; EBV, Epstein-Barr virus; GvHD, graft vs host disease; IS, Immunosuppression; PTLD, post-transplant lymphoproliferative disorder; SOT, solid organ
transplantation.
1. Dierickx D, et al. Curr Opin Oncol 2022;34:413–421.


