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Important Information Before you Begin 
 

The recommendations contained in this knowledge topic have been provincially adjudicated and 
are based on best practice and available evidence. Clinicians applying these recommendations 
should, in consultation with the patient, use independent medical judgment in the context of 
individual clinical circumstances to direct care. This knowledge topic will be reviewed 
periodically and updated as best practice evidence and practice change. 

The information in this topic strives to adhere to Institute for Safe Medication Practices (ISMP) 
safety standards and align with Quality and Safety initiatives and accreditation requirements 
such as the Required Organizational Practices. Some examples of these initiatives or groups 
are:  Health Quality Council Alberta (HQCA), Choosing Wisely campaign, Safer Healthcare Now 
campaign etc. 

 

This topic is based on the following guideline(s):  

1. Cincinnati Children's Hospital Medical Center 2008 (Updated 2011). Evidence Based 
Clinical Practice Guideline Management of EBV-Associated Post- Transplant 
Lymphoproliferative Disease (PTLD) in Solid Organ Transplant 
 

2. National Comprehensive Cancer Network Clinical Practice Guideline in Oncology. Non-
Hodgkin’s Lymphomas (2015) 
 

3. Alberta Bone Marrow and Blood Cell Transplant Program: Standard Practice Manual 
 

 

 

https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=0ahUKEwj5y5LOoITVAhUK7GMKHUxUCnAQFggwMAM&url=https%3A%2F%2Fwww.cincinnatichildrens.org%2F-%2Fmedia%2Fcincinnati%2520childrens%2Fhome%2Fservice%2Fj%2Fanderson-center%2Fevidence-based-care%2Frecommendations%2Ftype%2Fevidence-based-guideline-ebv-associated-post-transplant-lymphoproliferative-disease-in-solid-organ-transplant.pdf%3Fla%3Den&usg=AFQjCNFAeOFYG3Z7d7lEH_gochhFgg6PDw
https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=0ahUKEwj5y5LOoITVAhUK7GMKHUxUCnAQFggwMAM&url=https%3A%2F%2Fwww.cincinnatichildrens.org%2F-%2Fmedia%2Fcincinnati%2520childrens%2Fhome%2Fservice%2Fj%2Fanderson-center%2Fevidence-based-care%2Frecommendations%2Ftype%2Fevidence-based-guideline-ebv-associated-post-transplant-lymphoproliferative-disease-in-solid-organ-transplant.pdf%3Fla%3Den&usg=AFQjCNFAeOFYG3Z7d7lEH_gochhFgg6PDw
https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&ved=0ahUKEwj5y5LOoITVAhUK7GMKHUxUCnAQFggwMAM&url=https%3A%2F%2Fwww.cincinnatichildrens.org%2F-%2Fmedia%2Fcincinnati%2520childrens%2Fhome%2Fservice%2Fj%2Fanderson-center%2Fevidence-based-care%2Frecommendations%2Ftype%2Fevidence-based-guideline-ebv-associated-post-transplant-lymphoproliferative-disease-in-solid-organ-transplant.pdf%3Fla%3Den&usg=AFQjCNFAeOFYG3Z7d7lEH_gochhFgg6PDw
http://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjlp5ym2ITVAhVLwWMKHVWpAqMQFggkMAA&url=http%3A%2F%2Fwww.albertahealthservices.ca%2Fassets%2Finfo%2Fhp%2Fcancer%2Fif-hp-cancer-guide-bmt-manual.pdf&usg=AFQjCNEs7qXCZ3qWiIqq2RBhR4t5aRYayw
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Rationale  

Post-transplant lymphoproliferative disorders (PTLD) are a heterogeneous group of lymphoid 
neoplasms associated with immunosuppression following solid organ transplantation (SOT) or 
allogeneic hematopoietic stem cell transplant (HSCT). The majority of PTLD following both 
allogeneic HSCT and SOT are of B-cell origin and are usually associated with Epstein Barr virus 
(EBV).3 Early PTLD are usually associated with concomitant detection of EBV DNA in blood 
samples in pediatrics, whereas late PTLD often present with no EBV DNA in blood.6  
 
PTLD rates are reported to be higher in pediatric transplant recipients than in adult transplant 
recipients.7 The incidence of PTLD following allogeneic HSCT ranges from 1 to 3 %. The 
incidence of PTLD in children following SOT ranges from 1 to 20 % depending upon the type of 
organ transplant.8   
 
After SOT, PTLD generally originates in cells that are recipient in origin, although it has been 
found to originate in donor cells after liver transplantation. Most frequently PTLD presents in the 
first year post transplant however it can also have late onset. The incidence of PTLD varies 
depending on several factors: type of organ transplant (e.g. highest risks in bowel, lung-
heart/lung transplant), EBV serology mismatch (i.e. negative recipient/positive donor), 
cytomegalovirus (CMV) serology mismatch (i.e. negative recipient/positive donor), human 
leukocyte antigen (HLA) mismatch and anti-T-cell therapy (e.g. anti-thymocyte globulin [ATG] or 
anti-CD3 monoclonal antibody [OKT3]) for prevention or treatment of graft rejection, and for  
younger age.7-14 Reported rates are higher in heart, heart-lung, and small bowel transplants 
compared with kidney and liver transplants. This presumably reflects, in part, the need for more 
intense immunosuppression to maintain certain types of allografts. In terms of 
lymphoproliferative disease occurring within the allograft itself, this also depends on the type of 
graft. The lungs are frequently a site of involvement in patients undergoing heart-lung or heart-
alone transplantation. Similarly, in small bowel transplants, the grafted bowel is commonly a site 
of PTLD. In cardiac transplants, the heart itself seldom is involved.9,11,15,16   
 
In contrast to SOT, PTLD after HSCT is almost exclusively of donor origin and develops during 
the first 2 to 3 months after transplant. This unique feature is a consequence of the profound T-
cell–depleting conditioning regimen, leading to lack of EBV-specific T-cells and, therefore, the 
often rapid growth of an EBV-positive clone, even within the first weeks.17 In patients post 
HSCT, factors associated with increased risk for PTLD include ex-vivo T-cell depletion of the 
allograft, unrelated or HLA-mismatched grafts, anti-T-cell therapy (e.g. antithymocyte globulin or 
anti-CD3 monoclonal antibody) for prophylaxis and treatment of graft-versus-host disease 
(GvHD), second transplant and immunocompromised recipient pre-transplant (i.e. Severe 
combined immunodeficiency [SCID]). Alemtuzumab is associated with low rates of PTLD (~2%), 
and this serotherapy is increasingly used as GVHD prophylaxis for non-malignant HSCT.16,18  
 
The diagnosis and classification of PTLD can be challenging given the nonspecific clinical 
presentation and heterogeneity in histopathological and immunophenotypic presentations.  
There is now broad agreement that serial viral load monitoring is very helpful in defining the 
onset of primary EBV infection post transplantation (thus defining the patient as being at risk for 
PTLD), and in raising the suspicion of EBV disease/PTLD in the symptomatic patient. New-
onset early PTLD in children is generally (though not universally) associated with very high 
peripheral blood EBV viral loads. Nevertheless, high EBV viral loads may occur in patients 
without symptoms at the time of primary infection, and in some patients, very high EBV viral 
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loads can persist for a long time. Thus high EBV viral loads are sensitive for the diagnosis of 
PTLD but not specific. 
 
In the 2008 WHO classification, PTLD are classified into 4 major categories: early lesions, 
polymorphic PTLD, monomorphic PTLD and classical Hodgkin Lymphoma (cHL) type PTLD.19   
Note: Most recently the WHO 2016 is no longer using early lesions as part of the classification 
and has added three more categories instead: encompassing plasmacytic hyperplasia, 
infectious mononucleosis and florid follicular hyperplasia.20 Since most of the evidence is based 
on previous nomenclature, the previous classification will be used to provide 
recommendations.21 
 

Table 1. WHO Classification of PTLD (2008)  

Category  Description  

Early lesions 

• Typically develop within a year of transplantation and are 
more common in transplant recipients who are EBV 
naïve.  

• Show oligo- or polyclonal proliferations of EBV-positive B- 
cells while the underlying tissue architecture is preserved. 

• Consist of 2 histological subtypes: plasmacytic 
hyperplasia and infectious mononucleosis-like PTLD. 

Polymorphic PTLD 

• Demonstrate oligo- or polyclonal B-cell proliferations, the 
infiltrating cells destroy the original architecture of the host 
tissue.  

• While polymorphic PTLD can easily be differentiated from 
early lesions in lymph nodes, this can be very difficult in 
extranodal PTLD. 

Monomorphic PTLD (B- and 
T-/NK-cell types) 

• Histology appears to be the most common subtype and 
can resemble Non-Hodgkin Lymphomas in 
immunocompetent patients, usually originating from B-
cell.   

• Most monomorphic type B cell PTLD are EBV positive 
whereas T-cell origin PTLD are usually EBV negative. 

Classical Hodgkin Lymphoma 
(cHL) type PTLD 

• HL-like PTLD resembles Hodgkin Lymphoma same as in 
an immunocompetent host. 

Source: Campo E, Swerdlow S, Harris N et al. The 2008 WHO classification of lymphoid 
neoplasms and beyond: evolving concepts and practical applications. Blood 117:5019-5032, 
2011. 

 
It should be noted that exact classification in 1 of these 4 categories will not always be possible 
because of overlap between several categories or because PTLD can present as different 
morphologic subtypes within different locations in the body or even within a single biopsy 
sample. The latter finding is in concordance with the hypothesis that in some cases, there might 
be a progressive transition from early PTLD through polymorphic PTLD to monomorphic 
PTLD.22,23 
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Table 2. Important Definitions  

Donor (D) A human being, living or deceased, who is a source of cells, 
tissues or organs for the purpose of transplantation.24 

Recipient (R) The human being into whom allogeneic human cells, tissues or 
organs were transplanted.24 

EBV viremia EBV DNA detectible in blood by PCR analysis.25 

Primary EBV infection EBV detected (nucleic acid or serologically) in an EBV-
seronegative patient. 25 

Recurrent EBV infection Detection of EBV DNA in the blood in an EBV-seropositive 
patient.25 

Prophylaxis Any agent given to EBV-seropositive patient to prevent EBV DNA-
viremia.25 

Pre-emptive therapy Drug or cellular therapy given to a patient with EBV DNA-emia to 
prevent EBV disease.25 

Treatment of EBV 
disease/PTLD 

Therapeutic interventions for patients with probable or proven EBV 
disease.25 

Complete response 
(CR) 

Complete disappearance of all clinical evidence of disease by 
physical examination, by imaging studies, by bone marrow biopsy 
(where indicated), by CNS evaluation (where indicated) and by 
biopsy where there is a residual abnormality on an imaging 
study.26,27 

Partial response (PR) Regression of measurable disease and no new sites.27 

Stable disease (SD) Ongoing clinical, histologic or radiologic evidence of disease 
despite treatment. Failure to attain CR/PR.27 

Progressive disease 
(PD) 

Increased involvement at the primary site and/or development of 
PTLD lesions at new sites.  Any new lesion or increased from nadir 
by more or equal to 50%.26,27 

Graft rejection 

The immunological destruction of transplanted organs or tissues. 
The rejection may be based on both cell-mediated and antibody-
mediated immunity against cells of the graft by a histoincompatible 
recipient. These findings are determined by allograft biopsy. 
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Fulminant PTLD 

PTLD accompanied by fever, hypotension, and multiple organ 
involvement presenting with pancytopenia without detectable B-cell 
proliferation, liver impairment (usually coagulopathy but may also 
include transaminitis and/or hyperbilirubinemia), lungs (interstitial 
pneumonitis, with or without pleural effusions) or gastrointestinal 
tract hemorrhage.26 

EBV specific Cytotoxic 
T-cells (EBV-CTL) 

EBV-specific cytotoxic T-lymphocyte (CTL) lines that have been 
reactivated and expanded in vitro to prevent the development of 
post-transplant lymphoproliferative disease or treat pre-existing 
disease.28 

 

Decision Making  

Screening and Monitoring Patients Post-transplant 
• Recipient and donor status at the time of the transplant should be determined to assess 

risk: serum EBV Viral Capsid Antigen immunoglobulin G (VCA IgG) and Immunoglobulin 
M (IgM) antibodies.29 

• Whenever possible, EBV-negative recipients should receive grafts from EBV-negative 
donors.30 

• Close monitoring for evidence of increased EBV-induced B-cell proliferation or EBV 
reactivation by measuring blood quantitative EBV polymerase chain reaction (PCR) at 
regular intervals after transplantation is required. The time intervals and duration of 
monitoring may vary depending on identified risk factors. Whole blood, plasma and 
serum are appropriate biological specimens for monitoring EBV DNA-viremia. In Alberta, 
whole blood sample is processed using Nucleic Acid Test (NAT) using RealStar EBV 
PCR kit from Altona diagnostics. The lower limit of detection is approximately 550 IU/mL.  

• The monitoring of EBV copy numbers in the blood is useful in managing patients and 
alerting clinicians to the possible development of PTLD.5 

 
 
Specific screening and monitoring based on graft: 
 
1. For Solid Organ Transplant (SOT) suggested EBV PCR screening schedules31: 

a. EBV-seronegative recipients (including all children less than 1 year of age 
regardless of their pre-transplant EBV serostatus)  
First 1 year post transplant: 
EBV viral load should be obtained at least once a month for EBV R negative 
patients. While the D-/R- patient might be at decreased risk of developing EBV 
disease compared to D+/R-, they are still at increased risk relative to the R+ patient 
and therefore warrant close monitoring. Some centers may choose to measure EBV 
loads more frequently. 
 
Beyond 1st year post transplant: 
Selective monitoring, such as in those with persistently high viral loads or in those 
with higher than normal immunosuppression, may be performed based on center 
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preferences. Some centers recommend continued monitoring for an indefinite period 
for all patients. 
 

b. Seropositive individuals (except for children less than 1 year of age) 
These individuals are at lower risk of developing PTLD compared with their R- 
counterparts. For new immunosuppressive agents, with undetermined infectious 
diseases risk potential, selective monitoring may be considered. EBV viral loads 
should be determined for all recipients with symptoms of PTLD. 
 

2. For Hematopoietic Stem Cell Transplantation (HSCT) 
Alberta Provincial guidelines suggest: 
• Use ProvLab assay expressing EBV DNA-viremia as number of genome copies 

IU/mL per mL whole blood. 
• For allograft recipients, monitor weekly until 3 months and then monthly until 12 

months post-transplant. 
• For autograft recipients, do not monitor. 
• If DNA-viremia greater than 30,000 IU/mL, watch for symptoms/signs of PTLD. 
• If DNA-viremia greater than 300,000 IU/mL, treat PTLD preemptively. 
• Monitor weekly for 4 weeks, then continue as per physician discretion. 

 
The frequency of monitoring might be directed by the transplant team based on 
individual circumstances, for example in patients with rising EBV DNA-viremia. 
Longer period of monitoring is recommended in patients considered to have poor T-cell 
reconstitution: severe acute/chronic GvHD, haploidentical HSCT, T-cell depletion, 
conditioning with ATG/alemtuzumab, or early EBV reactivation25,32 

 

Clinical Assessment of PTLD 
Having a high index of suspicion and clinical vigilance is critical, because patients may present 
with nonspecific symptoms or systemic signs such as fever, unexplained weight loss, fatigue, 
lymphadenopathy, or hepatosplenomegaly that may otherwise not initially be suggestive of a 
diagnosis of PTLD. There are no symptoms specifically characteristic or indicative for PTLD. In 
general, a rising blood level of EBV viral load by quantitative polymerase chain reaction (PCR) 
measurement in this clinical setting should raise concern for PTLD.33-35 
 
Involvement of the allograft tissue can cause declining organ function, and organ failure may be 
the presenting symptom.  
 
Initial assessment should include: 

1. Detailed history: Complete medical history including on-going symptoms, detailed 
history of EBV/CMV status of the donor and recipient at the time of transplant, 
immunosuppressive medications at the time of the transplant and at the time of 
presentation (at least 6 months), rejection events and the interventions required. In case 
of HSCT, detailed history should also include conditioning, pre-existing 
immunodeficiency, details about GVHD prophylaxis (medications currently or previously 
administered), and the presence of GVHD and its treatment. 
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2. Physical exam: Meticulous physical examination is required for clinical diagnosis and 
for possible identifiable lymph node/mass that can be accessible for biopsy. Also 
includes performance status. 
 
Most frequently reported clinical findings and symptoms of PTLD36-38 

• Fever is the most frequently reported symptom, alone or with other symptoms. 
PTLD must be suspected in patients with fever with no clear etiology. 

• Lymph node enlargement, lymphadenopathy, splenomegaly (33%) 
• Abdominal symptomatology (29%), including gastrointestinal (GI) disturbances - 

diarrhea, abdominal pain, GI bleeding, vomiting, anorexia, protein losing 
enteropathy, feeding intolerance, weight loss, intestinal ulcers, or bowel 
obstruction/perforation 

• Allograft dysfunction (11%): Allograft dysfunction may often be mistaken for 
rejection  

• Central nervous system (CNS) related symptoms (11%) 
• B symptoms may also occur (fever, weight loss, night sweats) 

 
Other symptoms may include: 

• Hypotension or septic-like syndrome 
• Infectious mononucleosis syndromes: sore throat, fatigue, malaise, anorexia, 

headache 
• Tonsillar hypertrophy, upper respiratory obstruction/sleep apnea, adenoidal 

hypertrophy 
• Respiratory symptoms: shortness of breath, cough, upper airway obstruction, 

wheezing or tachypnea 
• Hematological findings - unexplained anemia, cytopenias (possibly autoimmune), 

hemophagocytosis.  
• Hepatic or splenic enlargement, unexplained increased serum transaminases, 

ascites 
• Kidney dysfunction, kidney enlargement, proteinuria 
• Genitourinary (GU) or gynecological (GYN) disturbances: renal or ovarian 

dysfunction, vaginal bleeding 
• Rashes 
• Bone pain, joint pain or swelling 
 

3. Bloodwork: Should include complete blood cell count, comprehensive chemistry panel 
including Lactate dehydrogenase (LDH), liver function (albumin, bilirubin, aspartate 
aminotransferase [AST] and alanine aminotransferase [ALT], gamma glutamyl-
transferase [GGT], prothrombin time [INR], activated partial thromboplastin time [PTT]), 
EBV viral load, CMV viral load, Hepatitis B serology (baseline pre-rituximab) and 
immunoglobulins.  

 
 
 
 
 
 

https://www.google.com/url?q=http://www.calgarylabservices.com/lab-services-guide/lab-tests/AlphabeticalListing/G/Gamma-Glutamyl-Transferase-Blood.htm&sa=U&ved=0ahUKEwjHjLOlspfZAhVC9WMKHdIrA3YQFggEMAA&client=internal-uds-cse&cx=009867269832713571715:6-zshqckode&usg=AOvVaw1B49vY3GRx9c9_uOEFZ-SE
https://www.google.com/url?q=http://www.calgarylabservices.com/lab-services-guide/lab-tests/AlphabeticalListing/G/Gamma-Glutamyl-Transferase-Blood.htm&sa=U&ved=0ahUKEwjHjLOlspfZAhVC9WMKHdIrA3YQFggEMAA&client=internal-uds-cse&cx=009867269832713571715:6-zshqckode&usg=AOvVaw1B49vY3GRx9c9_uOEFZ-SE
http://www.calgarylabservices.com/lab-services-guide/lab-tests/AlphabeticalListing/A/Activated-Partial-Thromboplastin-Time.htm
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Diagnosis and Staging of PTLD 

Diagnosis 
The diagnosis of PTLD must be based on symptoms and/or signs consistent with PTLD 
together with detection of PTLD by an appropriate method applied to a specimen from the 
involved area (based on clinical findings and imaging). Diagnostic confirmation should include 
biopsy as it is the gold standard for diagnosis. Histology should be consistent with PTLD and 
must include histological examination with EBV detection. Expert review of the biopsy specimen 
is required since pathology interpretation can be challenging and have a significant impact in the 
treatment decision making. 

Every effort should be made to obtain a tissue biopsy and only in exceptional 
circumstances where tissue biopsy is not possible, non-invasive methods will be 
accepted. 
 
Non-invasive methods:  

• Quantitative EBV DNA-viremia. A single elevated EBV PCR value is less informative 
than a trend of rising (or falling) values over time. A negative EBV PCR does not rule out 
the presence of PTLD35 

• Radiological imaging: please see staging. 
 

Biopsy 
The use of the World Health Organization (WHO) criteria should be considered for biopsy and 
evaluation.39 

Some patients may initially be too ill for surgical evaluation or biopsy and diagnosis is 
determined based on clinical assessment and radiological findings. Fine needle aspiration is 
not an acceptable technique to determine diagnosis. Core needle biopsy or excisional 
biopsy are acceptable techniques. 
 
EBV detection requires in situ hybridization for the EBER transcripts or detection of viral 
antigens and should be performed on the biopsy specimen.19,25 
Histopathology and adequate immunophenotyping are essential to confirm the diagnosis of 
PTLD. Immunophenotyping should include both B-cell and T-cell markers. Histopathology work-
up should be directed by an expert pathologist and might include:19,20,40 

• IHC panel: CD3, CD5, CD10, BCL6, BCL2, IRF4/MUM1, CD20, CD79a, PAX5, ki-67, 
kappa, lambda. 

• Cell surface marker analysis by flow cytometry: CD 3, CD5, CD7, 8, 9, 19, 20, 10, 
kappa, lambda. 

• EBV virus evaluation by EBV-LMP1 or EBER-ISH  
• Molecular analysis to detect:  The lineage and clonality of the specimens will be 

determined by gene rearrangement analysis to determine Immunoglobulin (Ig) heavy 
chain gene and T-cell receptor (TCR) γ chain gene Analysis.2 

 

Staging 
Additional diagnostic testing can be required to obtain diagnosis and for evaluation of the extent 
of disease on: 
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1. Radiologic evaluation: 
• It is recommended that the use of radiographic imaging for PTLD diagnosis be limited to 

patients with clinical symptoms or detectable EBV DNA in the blood.36 
• Radiological evaluation includes 18 fluodeoxyglucose positron emission tomography 

(PET)/computerized tomography (CT), CT or magnetic resonance imaging (MRI/DWIBS 
MRI) of the head, neck, chest, abdomen, pelvis, looking for evidence of any abnormal 
nodal or extranodal masses. Radiological evaluation can also include chest radiographs 
and ultrasound as non-invasive follow up tests.  

• It is suggested to perform PET/CT as a baseline staging investigation; this test is 
complementary at initial staging of pediatric PTLD. PET/CT scanning can be helpful to 
guide biopsies, document nodal and extra nodal disease (PET-CT is superior to CT for 
extranodal disease) and assess response to therapy.41-44 If PET/CT is not feasible, CT or 
DWIBS MRI neck, chest, abdomen and pelvis are appropriate. 

• CT head might be required if CNS involvement is suspected clinically. Consider MRI 
brain in consultation with radiology (e.g. focal neurological deficit). 

• PET/CT is the standard Diagnostic Imaging for PTLD. DWI MRI is being investigated as 
a possible substitution for PET/CT Imaging. 
 

2. Bone marrow aspirate and biopsy: Obtaining bone marrow aspirate and biopsy may be 
appropriate to determine if marrow is involved in the disease process. Consider if there is 
evidence of cytopenias, lymphocytosis, or lymphoid blasts in the peripheral blood.36 Also, 
may be required depending on the underlying specific diagnosis. 

 
3. Lumbar puncture: Indicated by central nervous system signs/symptoms. If suspicion of 

CNS or neurological involvement exists, lumbar puncture should be performed for routine 
cerebrospinal fluid (CSF) evaluation and examination of the CSF for malignant cells. In 
addition to the standard tests, the fluid may also be analyzed using PCR for EBV DNA. 

 
4. Endoscopy/Bronchoscopy: Consider if gastrointestinal or pulmonary symptoms are 

present. Endoscopy may be required to obtain tissue for diagnosis depending on the clinical 
presentation. It may also be required for ongoing follow up to assess response. 

 
5. Other ancillary tests that may be required prior to start of treatment: 

• Echocardiogram 
• GFR 

 
 

Management 

Pre-emptive Treatment 
Solid Organ Transplant (SOT) 

• It is recommended to adopt in all transplant recipients clinical vigilance and close clinical 
monitoring for possible onset of tissue involvement or systemic symptoms of PTLD.36  

• It is recommended that patients with detectable EBV DNA in blood and no clinical 
symptoms be maintained within protocol range of immunosuppression levels. Reduction 
of immunosuppression from standard protocols at this stage is controversial.36 Some 
studies have shown to decrease incidence of PTLD when immunosuppression was 
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decreased with rising EBV DNA levels.30,34 Any changes to immunosuppression should 
be done by primary SOT team to prevent complications of rejection. 

• It is recommended to consider on an individual case basis the use of preemptive 
rituximab in patients with detectable EBV DNA in their blood and who are at high risk for 
rejection with low immunosuppression (e.g. multivisceral transplant patients and heart 
transplant patients).36 

• There is no data to support any positive impact of antiviral drugs on the development of 
EBV-PTLD. Antiviral drugs are not recommended for EBV prophylaxis.45 

• Interferon and IVIG are not recommended for EBV prophylaxis. 
 

Hematopoietic stem cell transplantation (HSCT) 
• Some studies have shown a decreased incidence of PTLD when immunosuppression 

was decreased with rising EBV DNA levels.25 
• Significant EBV DNA-viremia without clinical symptoms of EBV disease can be an 

indication for preemptive therapy with rituximab. No specific threshold of EBV DNA-
viremia can currently be recommended for initiation of preemptive therapy.25 

• Alberta BMT guidelines suggest: If EBV DNA-viremia >30,000 IU/mL, watch for 
symptoms/signs of post- transplant lymphoproliferative disorder (PTLD). If DNA viremia 
>300,000 IU/mL, recommended to treat PTLD preemptively with rituximab.  

• Rituximab once weekly (1-4 doses) is recommended until EBV DNA-viremia negativity.25 
Rituximab can be associated with neutropenia and marrow suppression, which is 
undesirable and may pose risk to the HSCT allograft and long-term B-cell reconstitution, 
and so for this population it is suggested to provide the minimal number of doses to 
achieve negative EBV viral load in blood. 

• Rituximab should be combined with reduction of immunosuppression if possible, in 
consultation with the transplant team. 

• Consider use of prophylactic EBV-CTLs on clinical trial if available.25 
• There is no data to support any positive impact of antiviral drugs on the development of 

EBV-PTLD.  Antiviral drugs are not recommended for EBV prophylaxis.25 
• Interferon and IVIG are not recommended for EBV prophylaxis.25 

 

Treatment 
***Approach should be step-wise providing minimal effective therapy to prevent 
secondary organ damage, increased morbidity and mortality. 
 
The choice of therapy ideally attempts to balance the risk of life-threatening PTLD with the risk 
of allograft failure and treatment-related morbidity. In patients who have undergone solid organ 
transplantation (SOT), reduction of immunosuppression may risk allograft rejection. In addition, 
SOT recipients are often at greater risk for organ toxicity and opportunistic infections that may 
complicate chemotherapy administration. In hematopoietic stem cell transplantation (HSCT) 
patients with PTLD, reduction of immunosuppression may increase the risk of graft versus host 
disease.  
 
The treatment approach for PTLD should involve a multidisciplinary team including: primary 
transplant team, pediatric oncologists, radiologists, infectious diseases and other allied health 
care professionals depending on the supportive care required.  
Solid Organ Transplant: 



 
 
 

 

PTLD, Pediatric- Inpatient V 1.0  Page 13 of 25 

 
Step 1) Reduction of Immunosuppression (RIS) 

• Evidence supports continued use of RIS as initial therapy for most PTLD 
patients with the degree of reduction dependent on individual patient factors 
(e.g., risk of graft rejection, type of SOT, etc.); however RIS may be 
insufficient as a single therapeutic modality, especially for patients with multi-
organ dysfunction, high disease burden and/or aggressive clinical disease in 
need of immediate therapeutic response.8 

• Reduction of immunosuppression can cause allograft dysfunction or loss and 
is not always feasible depending on the grafted organ or clinical situation. It is 
important to take into account the relative risk of morbidity and/or mortality 
due to rejection, secondary to decreased immunosuppression for each 
specific organ type and patient.36 

• It is recommended to decrease immunosuppressive treatment whenever 
possible as guided by primary transplant team. Very close monitoring is 
mandatory to recognize progressive disease and/or rejection as early as 
possible. Response to RIS therapy is variable and patients need to be closely 
monitored on a weekly based in case further therapy escalation is 
required.38,46  

• This approach is the usual recommended approach in patients with early 
lesions and some cases of polymorphic PTLD. RIS may be sufficient to 
induce CR as a single therapeutic strategy in some patients.17,47 

• Patients at high risk for rejection when immunosuppression is decreased 
should have other treatment options including Rituximab and/or 
chemotherapy (e.g.: multivisceral, lung and heart transplants). 

 
Step 2) Rituximab  

• Rituximab has become standard element of the treatment for CD20 positive 
PTLD. Rituximab has shown to be effective when used as monotherapy48,49 
or in combination with RIS.50  

• Rituximab + RIS may not be sufficient for high grade or monomorphic PTLD 
• It is recommended that rituximab treatment be considered as a first line for 

patients with poor clinical condition, multi-organ dysfunction at the same time 
immunosuppression is being reduced (if possible).  

• It is recommended to use rituximab as a first line therapy for patients with 
high risk for rejection when immunosuppression is decreased (e.g., multi-
visceral transplant, lung and heart transplant patients). 

• Usual dosing of rituximab is 375 mg/m2 intravenously weekly for 4 weeks.48 
• It is recommended to assess response at the end of 4 weeks (clinical and 

radiological). If obvious progression or no response, chemotherapy may be 
required to obtain remission.  

• Extended administration for an additional 4 weeks may be considered in 
patients achieving a partial response.40 

• Some patients will require chemotherapy if there is obvious clinical 
progression despite of use of Rituximab. Patients with high disease burden 
and/or aggressive clinical disease may also require chemotherapy. 

 
Step 3) Low Dose Chemotherapy  

• Consider treating patient on a clinical trial if available. 
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• Given the risk of treatment-related morbidity and mortality, this strategy is 
often reserved for patients with the following conditions:  

o PTLD refractory to first line treatment with rituximab monotherapy or 
rituximab + RIS 

o PTLD present with concurrent evidence of allograft rejection. 
o High disease burden and/or aggressive clinical disease. 

• Low dose chemotherapy can be given concomitantly with rituximab.26,51-53 
• Monomorphic PTLD is typically treated with low dose or conventional 

chemotherapy depending on the histopathology and institutional practice. 
• Low dose chemotherapy may not be appropriate for treatment of Hodgkin 

and Non Hodgkin Lymphoma based on underlying pathology, including: 
Burkitt’s lymphoma, CD20-negative PTLD and patients with CNS involvement 
(see Step 4).   

 
Suggested Low Dose Chemotherapy 
• If no clinical trial is available, suggest starting with low intensity 

chemotherapy. 
R-COP (rituximab, cyclophosphamide, prednisone) is the recommended 
initial chemo-immunotherapy drug combination26: 

o Rituximab (375 mg/m2) to be given weekly x 3 weeks with 
chemotherapy every 21 days (4-6 cycles). 

o For cycles 1 and 2:  
 Cyclophosphamide 600 mg/m2 IV in NaCl 0.9% or D5W over 

30-60 minutes on day 1 of each cycle 
 Prednisone 1 mg/kg PO every 12 hours or methylprednisolone 

0.8 mg/kg IV every 12 hours on days 1,2,3,4 and 5 of each 
cycle.  

 Rituximab 375 mg/m2 IV in NaCl 0.9% on days 1, 8 and 15 of 
cycles 1 and 2. 

 Assess response after first 2 cycles of chemotherapy. 
o For cycles 3 – 6 continue cyclophosphamide and prednisone if patient 

had good response to initial 2 cycles of chemotherapy. 
 
Step 4) Conventional Dose Chemotherapy  

• Consider including patients in clinical trials if available. 
• It is recommended that patients with PTLD refractory to low-dose 

chemotherapy, or patients with aggressive Burkitt54 or T-cell/NK cell55, 
receive standard lymphoma-specific chemotherapy regimens56. 

• Patients with Classical Hodgkin Lymphoma or Classical Hodgkin-like PTLD 
should be treated based on current treatment for Hodgkin lymphoma. 
Radiation guidelines should be followed based on stage and response to 
treatment as per protocol guidelines. 

• Adjust chemotherapy dose based on specific drugs guidelines if there is an 
underlying kidney, liver or heart impairment. Consider dexrazoxane 
prophylaxis for patients who require anthracyclines. 

• For CNS PTLD disease, treatment will be guided based on underlying 
diagnosis and disease extension. Treatment for PTLD affecting the central 
nervous system (CNS) is difficult because most drugs used in standard 
therapy (especially rituximab) do not sufficiently cross the blood-brain barrier. 
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Therapeutic options in EBV-PTLD in central nervous system include: 
rituximab +/- chemotherapy, rituximab systemic or intrathecal monotherapy, 
anti-EBV T-cell therapy, radiotherapy8, or high dose chemotherapy. 

 
Step 5) Other Therapies  

• Surgical Resection: It is recommended that surgical resection of tumor 
masses be performed when a complete resection can be obtained with low 
risk of morbidity. Other adjuvant treatment (as described previously) is 
usually required to obtain CR. 

• IVIG, interferon and antiviral agents are not recommended for therapy of 
PTLD.8,36 

• Radiation: There is very limited data on the significance of radiation therapy 
in the treatment of pediatric PTLD. In first-line treatment, cranial irradiation for 
CNS-PTLD may represent curative treatment elements. However, 
radiotherapy in pediatric PTLD patients is usually considered only as second 
line treatment, both as part of salvage concepts and in palliative care 
situations.8 

 
 
 
Hematopoietic Stem Cell transplantation (HSCT) 

 
First line therapy in EBV-PTLD25: 
Strongly recommend to have radiographic and/or histopathologic confirmation prior to 
start of treatment to differentiate PTLD from EBV viremia. 

a. Rituximab, 375 mg/m2 intravenously, once weekly for 4 weeks. 
b. Reduction of immunosuppressive therapy combined with rituximab should 

always be considered, if possible35,57 
c. Cellular therapy as adoptive immunotherapy with in vitro generated donor or 

third-party EBV-specific CTL, if clinical trial available.28,58,59 
 
Second line therapy in EBV-PTLD25: 
Second line therapy should be used if no response to rituximab with immunosuppression 
taper in 2-4 weeks.18 

d. Cellular therapy (EBV specific-CTLs if clinical trial available28,58 or Donor 
Lymphocyte Infusion (DLI)).25 

e. Chemotherapy +/- rituximab is a potential option after failure of other 
methods. Chemotherapy should be based on specific pathology. Starting low 
dose chemotherapy and escalating if there is evidence of progressive 
disease as previously described is suggested.  

 
 
Supportive Care Recommendations: 

• Close monitoring for tumor lysis syndrome at diagnosis and initiation of treatment in 
patients with significant disease burden or turnover. 

• Appropriate antibiotics, blood products, anti-emetics, fluids, electrolytes and general 
supportive care are to be used as necessary. 

• Pneumocystis pneumonia (PJP) prophylaxis should be given to patients 
receiving chemotherapy. Pneumocystis jirovecci Pneumonia (PJP) 
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Prophylaxis, Pediatric Oncology and Blood and Marrow Transplant – All 
Locations clinical knowledge topic currently under development – refer to 
local institutional practices until provincial content available. Begin prophylaxis 
with trimethoprim/sulfamethoxazole (TMP/SMZ), 5 mg trimethoprim/m2 /day 
PO BID with maximum dose of 320mg TMP per day at the start of therapy. 
Give on 2 - 3 consecutive days each week. Continue for at least 6 months of 
treatment. TMP/SMZ prophylaxis should be avoided in patients with a history 
of TMP/SMZ-related myelosuppression. Pentamidine should be given to 
patients not receiving TMP/SMZ. 

• It is recommended that all patients undergoing PTLD treatment have serum 
immunoglobulin G (IgG) levels monitored at monthly intervals, particularly in those 
receiving rituximab or chemotherapy. 

• It is recommended that intravenous immunoglobulin (IVIG) 400mg/kg once a month 
be given if hypogammaglobinemia (IgG<4.0 g/L) is detected in order to decrease risk 
of infection.18 

 

Post Therapy Monitoring 
• It is recommended that patients who have completely responded to therapy be 

monitored for recurrent PTLD and therapy-related complications such as 
hypogammaglobinemia, infection and rejection. 

• Monitoring might reasonably include blood EBV monitoring by PCR with surveillance 
radiographic studies as clinically indicated. Evidence supporting specific monitoring 
approaches is lacking. 

• We suggest every 2 week EBV monitoring by PCR for 3 months, then monthly during 
first year after cessation of therapy.36 Clinical evaluation every 3 months for first year, 
every 4 months for second year, every 6 months for third year, then as clinically 
indicated. Consider radiological imaging including US and Chest X rays for follow up if 
required. Consider repeating PET/CT scan only if patient has ongoing residual disease 
or is clinically symptomatic.  

• Consider long term follow-up for patients that have received chemotherapy. 
 

Re-initiation of Immune Suppression 
• Re-escalation of immunosuppressive therapy should be individualized taking into 

account the extent of initial RIS and the nature of the organ allograft. These decisions 
should be made in conjunction with the transplant team. 

• Use T-cell antibody therapy such as antithymocyte globulin (ATG) with extreme caution 
in patients with PTLD or history of PTLD.36 

• Consider the use of sirolimus when resuming immunosuppressive therapy because of 
the antiproliferative and autophagic role of mammalian target of rapamycin (mTOR) 
inhibition.60 
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Name of Order Set: Post-transplant lymphoproliferative disorder 
(PTLD) Screening and Monitoring Pediatric Order Set 
 
Order Set Keywords: Epstein-Barr Virus, PTLD, SOT, Solid Organ Transplant, Hematopoietic 
Stem Cell Transplant, HSCT   

 
 
Laboratory Investigations 

At time of transplant (required in both recipient and donor): 
 Epstein-Barr Virus Antibody Panel 
 Epstein-Barr Virus Viral Load – Blood 

 
Post-transplant: 

Epstein-Barr Virus Seronegative solid organ transplant recipients: 
 Epstein-Barr Virus Viral Load – Blood every month until 1 year post transplant 

 
For Hematopoietic Stem Cell Transplant allograft recipients: 

 Epstein-Barr Virus Viral Load – Blood every week for 12 weeks and then monthly 
until 1 year post transplant  

 
 
 
 

Name of Order Set: Post-transplant lymphoproliferative disorder 
(PTLD) Assessment, Diagnosis and Staging Pediatric Order Set 
 
Order Set Keywords: PTLD, Post-transplant, SOT, Solid Organ Transplant, Hematopoietic 
Stem Cell Transplant, HSCT   
 
Laboratory Investigations  

Hematology 
 Complete Blood Count with differential 

 
Chemistry 

 Electrolytes (NA, K, Cl, CO2) 
 Creatinine LEVEL 
 Glucose Random LEVEL 
 Urea 
 Magnesium (Mg) LEVEL 
 Phosphate LEVEL 
 Calcium (Ca) LEVEL 
 Lactate dehydrogenase (LD) 
 Albumin LEVEL 
 Alkaline Phosphatase (ALP) 
 Alanine aminotransferase (ALT) 
 Bilirubin Total 
 Gamma-glutamyl transferase (GGT) 
 Lipase 
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 Protein Total 
 Urate LEVEL 
 Creatinine Clearance/GFR prior to start chemotherapy 

 
Coagulation  

 INR 
 PTT 

 
Viral Serology 

 Epstein-Barr Virus Viral Load – Blood 
 Cytomegalovirus Viral Load – Blood 
 Hepatitis B Surface Antigen 
 Anti-HBs (Hepatitis B Surface Antibody) 
 Anti-HBc Total  

 
Immunoglobulins 

 Immunoglobulin G 
 

Cerebrospinal Fluid  
If suspicion of Central Nervous System or neurological involvement exists, lumbar puncture 
should be performed for routine cerebrospinal fluid (CSF) evaluation and examination of the 
CSF for malignant cells. In addition to the standard tests, the fluid may also be analyzed 
using PCR for EBV DNA. 

 CSF Cell Count 
 Cytopathology request 
 CSF Protein 
 CSF Glucose 
 CSF Immunoglobulin G 
 CSF Infection Panel (Viral) 
 EBV viral load PCR 

 
Consider if ongoing cytopenias or documented monomorphic PTLD for staging. 

 Bone Marrow Aspirate and Biopsy 
 
Diagnostic Investigations  
Radiographic imaging for PTLD diagnosis should be limited to patients with clinical symptoms or 
detectable EBV DNA in the blood. PET/CT F-18 FDG Tumor Imaging should be used as baseline for 
staging investigations and can be helpful to guide biopsies, document nodal and extra nodal disease and 
assess response to therapy: 

 PT Whole Body (tracer F18-FDG) 
  
If PET/CT is not feasible consider CT or magnetic resonance imaging (MRI) scan. Also consider CT Head 
and/or MR brain if Central Nervous System is suspected clinically (e.g. focal neurological deficit): 

 CT Head  
 CT Soft Tissue Neck  
 CT Chest Abdomen & Pelvis 
 MR Brain  

 
Prior to treatment (if anthracyclines are required) 

 Echocardiogram  
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Consults 

 Pediatric Oncology. Reason for referral__________________.  
 Pediatric Anesthesia. Reason for referral__________________.   

 
Consider referral to Pediatric Gastroenterologist if gastrointestinal or pulmonary symptoms are present. 
Endoscopy may be required to obtain tissue for diagnosis depending on the clinical presentation.  

 Pediatric Gastroenterologist. Reason for referral__________________. 
 Pediatric Surgery. Reason for referral__________________. 
 Pediatric Radiology. Reason for referral__________________. 

 
 
 
 
Name of Order Set: Rituximab Infusion Pediatric Order Set 
Order Set Requirements: Weight, BSA 
Order Set Keywords: PTLD, Post-transplant, rituximab 
 
Medications  

 acetaminophen ______mg (15mg/kg/dose; maximum 650 mg) PO once 60 minutes pre-
riTUXimab AND THEN acetaminophen ______mg (15mg/kg/dose; maximum 650 mg) 
PO every 4 hours PRN 

 diphenhydrAMINE  ______mg (1 mg/kg/dose; maximum dose 50 mg) IV once 45 
minutes pre-riTUXimab AND THEN diphenhydrAMINE  ______mg (1 mg/kg/dose; 
maximum dose 50 mg) IV every 6 hours PRN 

 

If a patient is currently receiving steroids, they should be used as the pre-medication instead of 
hydrocortisone. Premedication with corticosteroids should not be systematic. Administration will 
depend on the recommendations of the protocol being followed or if administration is clinically 
indicated. 
 hydrocortisone sodium succinate ______ mg (1 mg/kg/dose) IV once 30 minutes pre-

riTUXimab  
 
First riTUXimab infusion:  
 riTUXimab ___________ mg (375 mg/m2/dose) IV once. Refer to local institutional 

practices for riTUXimab infusion protocol/ administration guidelines.  
 
Subsequent riTUXimab infusions, if first infusion tolerated. 
 riTUXimab ___________ mg (375 mg/m2/dose) IV once weekly for 3 weeks in Solid 

Organ Transplant. For Hematopoietic Stem Cell Transplant (HSCT) patients reassess weekly 
prior to dose of rituximab. Refer to local institutional practices for riTUXimab infusion 
protocol/ administration guidelines.  
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Analytics 

1. Epstein-Barr Virus Viral Load – Blood level over time 
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