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Abstract

The transformation of follicular lymphoma into an aggressive histology is a well-recognised
complication that occurs at a rate of approximately 3% a year for the first 10 years of observation.
Transformation is accompanied by increased risk of refractoriness to treatment and a poor
expectation of survival. Genetic and epigenetic triggers for transformation have been described.
Where transformed lymphoma has been managed in a similar fashion to de-novo diffuse large-cell
lymphoma the outcomes have generally been poor. Rituximab appears to have improved outcomes.
Some centres including our own use high-dose chemotherapy with stem cell transplantation as
consolidation for those with responsive disease. Here, we focus on transformed follicular
lymphoma, provide an overview of the current literature and our approach to management.

Introduction

The natural history of indolent non-Hodgkin B-cell lymphomas is of a chronic course with repeated
relapses following responses to systemic therapies or radiotherapy[1]. Histological transformation
of indolent B-cell lymphomas to an aggressive lymphoma occurs in a subset of patients.
Transformation of follicular lymphoma (FL) into diffuse large B-cell lymphoma (DLBCL) is the
most frequently encountered and best described example of transformation, and will be the focus of
this review. Many of the clinical series include marginal zone lymphomas, and there is a separate
literature describing the management of transformed chronic lymphocytic leukaemia. Importantly,
the majority of natural history studies of FL and descriptions of transformation precede the
inclusion of rituximab in routine therapy. The natural history of transformation may now be
different. The prognosis of transformed FL is, with the exception of patients presenting with limited
stage disease, poor, and in our view the limited available evidence supports treatment with high
dose therapy and stem cell transplantation, where possible. This review focuses on the current
knowledge of the incidence, risk factors and prognosis of patients with transformed FL, and
presents the evidence for available therapeutic options with an emphasis on recently published data.

Incidence of and Definition of Transformed Follicular Lymphoma

There is a lack of a uniform definition of transformed follicular lymphoma. It is universally
accepted that histological change from FL to DLBCL or Burkitt/Burkitt-like morphology represents
disease transformation. A more difficult distinction is where there is progression from grade 1 or 2
FL to grade 3a disease. On the other hand, most accept that grade 3b FL with sheets of large
centroblasts represents DLBCL and would include anthracycline in chemotherapy. While
histological evidence of transformation remains the gold standard, histological sampling may in
certain circumstances be impractical. A clinical diagnosis of transformation may be made in
patients with prior known low-grade disease based on a combination of clinical features including
rapid or discordant tumour growth and new B symptoms, or a rapid rise in serum lactate
dehydrogenase (LDH).

The incidence of transformation from FL to a more diffuse and aggressive phenotype ranges from
20-30% over 10 years of follow up in retrospective analyses[2-5]. Autopsy series report rates of
transformation up to 70%, suggesting that it is a common terminal event in patients with FL[6].
The largest retrospective analysis of the incidence of transformed FL was reported by Al-Tourah et
al[2]. Diagnosis of transformation was made on histological transformation to DLBCL or Burkitt-
like lymphoma or on clinical criteria of a sudden rise in LDH to at least 2 times the upper limit of
normal, rapid discordant localised nodal growth detected clinically or radiologically, new
involvement of unusual extra-nodal sites, new B symptoms or development of new hypercalcemia.
Over a median follow-up of 111 months, 28% were diagnosed with transformation, with a 10 year
risk of 30% without evidence of a risk-plateau at 15 years[2]. Bastion et al[3] included in their



series patients with transformed disease diagnosed either clinically (rapidly growing bulky disease,
B symptoms, high LDH) or histologically and found a probability of transformation of 31% at 10
years. In two recent reports, Montoto et al[5] and Conconi et al[4] described rates of histological
transformation at 10 years of 28% and 15% respectively. Both of these reports identified a plateau
in transformation risk at 14 to 16 years after initial diagnosis, although only 6 patients remained at
risk beyond 20 years in the Conconi study.

Positron Emission Tomography (PET) Scanning For Diagnosis of Transformation
®Fluorodeoxyglucose positron emission tomography (PET) is more sensitive than conventional
anatomical staging modalities, and can discriminate between high and low-grade disease. Initial
observations that aggressive lymphomas have tendency towards a higher standardised uptake
variable (SUV) than low-grade lymphoma[7] have been confirmed in transformed disease. [8, 9] In
a retrospective series of 28 patients with indolent lymphoma and clinical suspicion of
transformation, a maximal SUV of 14 or greater had a specificity of 93.9% and sensitivity of 95.3%
for transformed disease. [8] PET is therefore a useful tool to raise suspicion of transformation and
can be used to choose the best location to biopsy to prove transformed disease.

Risk Factors for Transformation

Clinicopathological risk factors

Several risk factors for transformation of FL have been identified. Unsurprisingly patients who
present with advanced stage FL are at a higher risk of transformation[2, 5]. Other risk factors
include involvement of extranodal sites other than bone marrow[4], grade 3 histology[10], higher
Follicular Lymphoma International Prognostic Index (FLIPI) score[10, 5], and non-achievement of
complete remission after initial therapy[3]. Variables which have not consistently been associated
with an increased risk of transformation include serum beta-2-microglobulin and LDH, Eastern
Cooperative Oncology Group (ECOG) performance status, and the presence of bone marrow
involvement with lymphomal4, 3].

Influence of previous treatment
The influence of timing and choice of initial treatment on transformation risk is uncertain. In

patients with initially asymptomatic FL, long-term survival following an initial period of
observation in selected patients is equivalent those receiving immediate therapy. [11] Analysis of a
cohort of patients with indolent NHL by Horning and Rosenberg[1] showed that there was no
difference in the incidence of histologic transformation and the time to transformation in patients
who were managed expectantly compared with those who received immediate cytotoxic therapy
with radiotherapy, chemotherapy, or combined chemoradiation. This has been confirmed in a larger
and more recent retrospective analysis. [4] However, in the cohort of FL patients comprising the
National Lymphocare Study (NLCS), patients with stage Ill or IV FL were reported as having a
higher risk of transformation if managed with watchful waiting compared to
chemoimmunotherapy.[12] For patients who require initial management with cytotoxic therapy, the
effect of chemotherapy regimen on future risk of transformation is unclear. Anthracycline-
containing regimens may reduce the risk of transformation compared to alkylator-purine analogue
combinations. The study by Al-Tourah et al [2] reported a transformation rate of 18 and 30% at ten
years for each group respectively. To our knowledge, there are no prospective data to allow firm
conclusions. [2, 13]

Biology of Transformation

Genetic mutation, epigenetic mechanisms and alterations to the tumour microenvironoment have
been implicated in the pathogenesis of transformation. However, no single, unifying recurrent
mechanism has been identified.



Follicular lymphoma cells are unique amongst other types of non-hodgkin lymphoma in that the
process of somatic hypermutation persists. Follicular lymphoma cells from a single biopsy are
heterogenous with respect to immunoglobulin (Ig) VDJ rearrangements.[14] Within a single
tumour, clones, each with varying potential for transformation exist. Rossi et al[15] examined the
frequency of aberrant somatic hypermutation in a panel of genes including the proto-oncogenes
PIM-1, PAX-5 and ¢c-MYC in cases of transformed FL, and identified that these genes had
undergone mutational change at the time of transformation to DLBCL, mostly resulting from single
nucleotide substitutions. Analyses of biopsy samples obtained from patients at initial diagnosis of
FL and subsequently at transformation have identified mutations of several different proto-
oncogenes including TP53, CDK2A and c-REL. These observations have been identified in
additional cohorts.[16-18] Mutations have also been identified in coding and non-coding sequences
of bcl-6, which encodes a POZ-Zinc finger protein that functions as a DNA-binding transcription
repressor[15, 19]. None of these mutations have been consistently identified in all cases of
transformed FL, indicating that transformation of FL can occur by several different oncogenic
pathways.

Transformation of FL was previously thought to arise from evolution of a single FL clone. Two
series have independently identified the presence of a common progenitor cell (CPC) from which
both FL and transformed FL may arise[20, 21]. Analysis of immunoglobulin gene sequences from
biopsies taken at diagnosis and at subsequent transformation have allowed the construction of
geneologic trees which support the contention that in some cases an undifferentiated B-cell
population is present throughout the course of disease, and gives rise to both the initial indolent FL
as well as transformed disease. Alternatively, in some cases a new clone arises later in the course
of the disease, closer o the time of clinical transformation.

Role of the tumour microenvironment

The tumour microenvironment may affect tumor cell survival and prognosis. A particular role
appears to exist for neighbouring T cells, with an association observed between a greater number of
CD4+ T cells in the intrafollicular compartment and an increased likelihood of transformation to
DLBCL[22]. Intrafollicular CD4+ T cells in biopsies of transformed FL are also more likely to be
in an activated state as indicated by higher CD69 expression[23]. It uncertain whether this is a
bystander effect or a causative factor, however it is possible that the cellular milieu contributes to
transformation. Glas et al[23] observed that pro-inflammatory genes were more likely to be
expressed in transformed FL compared to non-transformed disease. Additionally, a decreased
number of tumour-infiltrating FOXP3-positive regulatory T cells correlates with poorer survival in
patients with FL as well as a greater likelihood of transformation to DLBCL[24].

Potential biomarkers of transformation risk

Genome-wide association studies (GWAS) have identified single nucleotide polymorphisms (SNP)
that are associated with an increased susceptibility to development of FL and subsequent
transformation[25, 26]. Wrench et al[27] reported that variant alleles in the human leukocyte
antigen (HLA) region on chromosome 6p21 are associated with a higher incidence of
transformation of FL as well as a shorter time to transformation. However, the precise coding locus
that is involved in the transformation process is unclear.

Prognosis

The prognosis of patients with transformed FL is poor. While FL typically follows an indolent
course and has a median survival from diagnosis of 7 to 10 years, the median duration of survival
following disease transformation in patients treated with conventional chemotherapy regimens
including CHOP (cyclophosphamide, doxorubicin, vincristine and prednisolone) or other similar
anthracycline-containing regimens ranges from 7 to 20 months[2, 3, 10, 5]. In the series by Bastion



et al[3] which included 52 patients with transformed FL, patients who either did not receive an
anthracycline or did not receive treatment had a median survival of 4 months from transformation.
Survival data from the rituximab era are limited but rituximab does appear to improve outcomes in
the rituximab naive. [28] Factors that are associated with longer survival following transformation
include stage | or Il disease (accounting for only the minority of cases), the absence of B symptoms
and bone marrow involvement, normal LDH, age less than 60 years, and an Eastern Cooperative
Oncology Group (ECOG) performance status less than 1[3]. The poor prognosis for patients with
transformed FL underscores the need for more effective therapy than conventional combination
regimens typically given to large B cell lymphomas such as R-CHOP.

Treatment of transformed follicular lymphoma

Standard Chemotherapy

The outcomes of patients with transformed FL managed with DLBCL-type regimens including
CHOP have generally been poor. There is however a subset of patients who may achieve a good
response with these regimens. In the transformed FL study from British Colombia[2] patients with
limited disease at the time of transformation (single nodal region, limited extranodal involvement,
non-bulky disease, no B-symptoms) received 3 cycles of CHOP with involved field radiotherapy.
Overall survival at 5 years was 66%, indicating that this select group of patients with favourable
risk factors can be managed with this regimen alone. The addition of rituximab to CHOP appears
on the basis of a retrospective review to substantially improve overall survival in this patient group,
consistent with phase 111 trial data in follicular lymphoma and diffuse large B-cell lymphoma[28].
As a consequence, R-CHOP is the standard of care in most centres , particularly patients who are
treatment naive or who have limited prior anthracycline exposure. It is our experience, however,
that majority of patients with transformed FL warrant alternative therapy, due to prior exposure to
anthracycline. These patients should receive treatment with salvage regimens such as ifosfamide,
carboplatin, etoposide (ICE) combined with rituximab. Where feasible, we usually consolidate a
response with high dose chemotherapy and autologous stem cell support.

Radioimmunotherapy

Studies published in the 1990’s described the efficacy of radioimmunoconjugates in B-cell
lymphomas[29, 30]. More recently, Witzig et al[31] reported a response rate of 56% in patients
with transformed CD20 positive NHL after 4 weeks of Y-90 ibritumomab. Kaminski et al[32]
evaluated the efficacy of 1-131 tositumomab in patients with chemotherapy refractory low-grade or
transformed low-grade NHL in a multicentre non-randomised study. Of the 23 patients with
transformed lymphoma, the overall response rate was 39%; 13% achieved a CR. The median
duration of response was 6.5 months.

The largest single analysis of the efficacy of radioimmunotherapy with 1-131 tositumomab in
patients with relapsed, refractory and transformed low-grade NHL was reported by Fisher et al[33].
This was a pooled analysis of 5 clinical trials with a combined total of 250 patients, of which 28%
of patients had transformed disease. The overall response rate was 56%, with 30% of patients
achieving CR. The median duration of response was 12.9 months.

The place of radioimmunotherapy in the overall schema of treatment of transformed FL is unclear.
Its limited role in aggressive lymphomas argues against its use front line It may prove to have a
role as an adjunct to ASCT, and has been proven to have a favourable toxicity profile.

High-dose chemotherapy and autologous stem cell transplantation (ASCT) as consolidation for
salvage treatment

Although there are limited data on the role of ASCT in this setting, collectively it suggests an
improved outcome over standard regimens. [3, 2]. The majority of data supporting the efficacy of
ASCT in transformed FL comes from retrospective analyses (table 1)[34-39]. These studies are



generally limited to subjects with a known history of low grade lymphoma, have included relatively
small sample sizes (N=22-50) with median durations of follow-up between 4-8 years following
transplantation. They suggest that treatment with ASCT results in an overall survival (OS) of
between 37-56% at 5 years, and PFS of between 25-35% at 5 years. Median OS after
transplantation ranged between 33-55 months. The largest retrospective analysis of high-dose
chemotherapy with ASCT in transformed FL was that from the European Bone Marrow Transplant
Lymphoma Registry[39]. Fifty patients were included in this analysis. All patients had received at
least 1 prior line of therapy prior to ASCT, and the majority of patients had chemosensitive disease.
High-dose regimens used included total-body irradiation, and BEAM (BCNU, etoposide,
cytarabine, melphalan). Following ASCT, 62% of patients attained CR at 100 days, with 14.6%
achieving PR. The OS at 5 years was 51%, with PFS 30%. Relapse, however, was common. After a
median follow-up period of 4years 11months, 50% of patients developed disease relapse.

The only prospective study of high dose therapy and ASCT in transformed indolent B-cell
lymphomas was a multicentre Norwegian study[36]. Forty-six of the 47 patients had transformed
FL. Patients were required to have chemosensitive disease to be eligible for ASCT. High dose
therapy consisted of the standard BCNU, etoposide, cytarabine and melphalan protocol (BEAM).
Complete remission was achieved in 60% of patients after ASCT, and 23% of patients achieved PR
after 3 months. Seventeen percent of patients had non-responsive disease. Overall survival after 5
years was 47% and median overall survival time was 47 months, results comparable the previously
described retrospective data.

Identification of pre-transplant predictors of improved response will allow a more robust selection
of patients who are more likely to benefit from ASCT. Chemosensitive disease prior to high dose
therapy is predictive of superior post-transplant outcomes[38, 39], and as for denovo DLBCL,
chemoresistant transformed disease may be viewed as a contraindication to ASCT. The depth of
response to salvage therapy appears to not affect post-transplant outcome. Patients who achieve
either PR or CR after salvage chemotherapy but prior to transplantation having similar rates of OS
and PFS[34, 35]. Age less than 60 years is predictive of superior outcomes following ASCTI[35,
34].

There is a paucity of data regarding the efficacy of ASCT compared to rituximab-containing
standard-dose chemotherapy, as well as the utility of ASCT to consolidate a response obtained with
chemotherapy-rituximab salvage. In an unpublished retrospective series from the Canadian Blood
and Marrow Transplant Group (CBMTG)[40]. The authors reported that while 5-year PFS was
superior in patients who received ASCT compared to rituximab-based chemotherapy, there was no
difference in OS after 5 years.

A small retrospective series by Ban-Hoefen et al[41] suggests an ongoing role for ASCT in the
rituximab era. With a median follow up of 3 years, the authors reported a 2 year OS and PFS were
82% and 59% respectively. These results compare favourably to survival data published for
patients in the pre-rituimab era, with 2 year OS ranging from 60-70%][35, 42, 38, 39]. Larger series
with longer follow up are needed.

Finally, there may be a role for autologous stem cell transplantion in patients who are found to have
elements of both low and high grade lymphoma at diagnosis, or so-called discordant lymphoma.
Ghesquieres et al[43] described 60 patients with DLBCL who concurrently had coexisting of low-
grade lymphoma. Twenty-two patients had follicular lymphoma; the remainder had marginal zone
lymphoma or CLL. These patients had a similar 5-year survival compared to a matched group with
pure denovo DLBCL (57 vs 62%; p=0.21) but a substantially poorer freedom from progression (33
vs 57% respectively, p=0.03). A univariate analysis comparing the survival of 37 patients treated
with sequential chemotherapy to the 23 consolidated with up-front ASCT at first CR or PR



suggested an improved overall survival in the latter group (figure 1). No definitive recommendation
can be drawn from this study with a heterogenous mix underlying low-grade lymphoma however it
may suggest a role or ASCT as an upfront approach in this group.

Allogeneic Stem Cell Transplantation

Compared with ASCT, allogeneic stem cell transplantation (allo-SCT) has the theoretical benefits
of providing a tumour-free graft and maintaining anti-lymphoma activity beyond the conditioning
regimen through a graft-versus-lymphoma effect, potentially reducing the rate of relapse. Study
cohorts for allo-SCT in transformed FL have been small. The largest published series is that of
patients with transformed lymphoma who underwent allo-SCT in British Columbia up to 2005[42].
Patients in this cohort received myeloablative conditioning. The median overall survival from the
time of allo-SCT was 11 months; 5 year OS was 23%. The rate of disease relapse was high, with
35% of patients developing relapsed disease at a median of 128 days following allo-SCT.
Treatment-related mortality was a significant 38%. These results are mirrored in a cohort reported
by Doocey et al[44], which included 16 patients with transformed lymphoma who received allo-
SCT with myeloablative conditioning. Overall survival at 5 years was 38%, and treatment related
mortality was 50%. In a recent unpublished series comparing autologous with allogeneic SCT,
overall survival and progression-free survival were similar, however transplant related mortality
was significantly higher in patients who underwent allo-SCT[45]. Causes of non-relapse mortality
with allo-SCT include acute graft-versus-host disease (GVHD), infection, veno-occlusive disease,
and atherosclerotic heart disease. Age at transplantation, together with number of prior therapies
are a significant factors contributing to TRM and are especially relevant to consider when
interpreting the published data. [42].

In order to reduce treatment related mortality, reduced-intensity conditioning (RIC) with non-
myeloablative regimens have been used. However, TRM remains significant and overall response
is poor in transformed lymphoma. Rezvani et al[46] reported outcomes after non-myeloablative
allo-HCT in patients with refractory, relapsed or transformed indolent non-Hodgkin’s lymphoma.
While the majority of patients achieved a response, this was tempered by non-relapse mortality
(NRM) of 42% after 3 years. Overall survival for the cohort was 18% at 3 years, and patients with
transformed disease had an even poorer outcome.

One subset of patients who may respond well to RIC allo-SCT are those with evidence of
chemosensitive disease prior to allo-SCT. Clavert et al[47] reported a cohort of 19 patients with
relapsed or transformed non-Hodgkin’s lymphoma proceeded to allo-SCT after achieving CR or PR
with initial chemotherapy. Overall survival and PFS were both significantly higher than in
previously published cohorts; 4 year OS and PFS were both 66%. This observation that patients
with chemosensitive disease have superior outcomes following allo-SCT is not at all unexpected.
Doocey et al[44] also noted this on multivariate analysis in their cohort of patients with aggressive
NHL. Likewise, Hamadani et al[48] reported that patients with progressive disease prior to allo-
SCT had particularly poor outcomes; OS and PFS at 5 years were 21% and 7% respectively.
Toxicity with the myeloablative regimen was also significant, with a non-relapse mortality at 100
days of 43% in this group of patients. In patients with stable disease following salvage
chemotherapy for relapsed aggressive NHL, the authors reported an acceptable 5 year OS of 46%
following alloSCT, with a non-relapse mortality of 9%.

In summary, allogeneic transplantation cannot be recommended in patients with chemo-refractory
disease. We reserve allotransplantation for selected younger patients with well matched donors and



high risk but chemosensitive disease. PET response assessments may help stratify risk by
establishing whether the aggressive lymphoma has been eradicated prior to transplant.

A management algorithm for transformed follicular lymphoma

The limited quality of published evidence limits the grade of recommendation that can be provided
for treatment of transformed lymphoma, however we approach treatment as follows (Table 2). We
treat patients with limited disease (single nodal region involved, no B symptoms, non-bulky
disease, limited extranodal involvement) and limited treatment history at transformation with
chemoimmunotherapy followed by radiotherapy. Where possible we deliver 6 cycles of R-CHOP.
In practice we find only the minority of patients who have transformed disease present with early
stage disease.

Patients who have evidence of transformation on initial presentation are treated with R-CHOP (or
similar) chemotherapy. This is the standard of care in many centres for de-novo transformed
lymphoma. However, from the available data in the pre-rituximab era detailing a poor outcome
with CHOP alone, we would consider consolidating a response with autologous transplantation in
eligible cases after careful discussion with the patient and accepting the limitations of the available
data. A small series suggests that the addition of rituximab to CHOP may have improved PFS and
OS to results that approach those of CHOP followed by ASCT. [28] For those with prior known
follicular lymphoma who relapse with transformed disease, we limit R-CHOP to anthracyline-naive
patients, and generally to those whose last remission was at least 6 months. [43]. We integrate
radiotherapy peri-ASCT where feasible and particularly for patients with early stage or dominant
bulky sites of disease. At our centre, radioimmunotherpapy is not routinely used for patients with
any form of aggressive lymphoma outside the context of a trial.

Referral for allogeneic stem cell transplantation is reserved for younger patients with
chemosensitive disease and an available donor.

Future Directions and Conclusion

The safety of maintenance rituximab following ASCT has been demonstrated, [49] and although it
IS not yet in routine practice, there is a strong rationale for its use in patients with previously
transformed disease who are in a CR or who only have low grade disease assessed by PET. It is
unlikely that a prospective trial will be performed for patients with transformed disease. Increased
research into the biology of paired baseline and “at transformation” samples may identify targets
for biological therapies however the heterogeneity of transformed lymphoma suggests that only
novel treatments broadly applicable to DLBCL, such as lenalidomide, [50, 51] will prove to be
useful in the future. Until then R-CHOP remains the standard of care at most institutions, but there
remains a rationale to approach transformed lymphoma as a poor prognosis disease and to consider
high dose consolidative treatments when feasible.
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Figure 1: Overall survival of patients with an initial presentation of transformed lymphoma treated
with conventional chemotherapy (ACVBP or CHOP alone , n-37) or with conventional
chemotherapy followed by high dose chemotherapy and ASCT (n=23). This series included 22
patients with follicular lymphoma, 32 with marginal zone lymphoma and six with SLL. (With
permission from [43].)
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Table 1. High-dose chemotherapy with autologous stem cell transplantation (ASCT) for
transformed indolent NHL : published series from year 2000

Authors | Year | Indolent | No. | Rituximab | TBI as part | Response | OS PFS Treatment
NHL in salvage | of to HDT related
subtype regimen conditioning mortality

Chen et 2001 | FL 35 | No TBI Mel Not 37% 21 20% at

al[35] Etop in 92% | reported (5yrs) months 100days

33months | (median) | 9% MDS
(median)

Williams | 2001 | FL 50 | No TBIl 70% 62% CR; | 51% 30% 8% TRM

et al[39] 14% PR (5yrs) (5yrs) at 100days

13months
(median)

Andreadis | 2005 | FL 22 No 51% TBI 50% CR 4.6 years | 1.4years | 2% TRM

et al[34] (median) | (median) | at 100days

Sabloff et | 2007 | FL 23 No No Not 56% 25% 0 TRM at

al[38] reported (5yrs) (5yrs) 100days

Hamadani | 2008 | FL 24 | 62%ritux | No 66% CR; | 52% 33% Non-

et al[37] 8% PR (5yrs) (5yrs) relapse

mortality
8% (day
100)

Eide et 2011 | Indolent | 32 | No No 60% CR; | 47% 32% 0 TRM at

al[36] NHL 23% PR (5yrs) (5yrs) 100days
(FL, 47months | 26months
MZL) (median) | (median)




Stage I/11 and may be Rituximab- Chemotherapy* + Radiotherapy
incorporated into Consider stem cell harvest

radiation field, no B
symptoms, non bulky
disease

Late stage, transplant Rituximab-Chemotherapy* + CNS prophylaxis if
ineligible indicated

Late stage, transplant Rituximab - Chemotherapy* and consideration of
eligible consolidation autograft or allograft +/- additional CNS
prophylaxis

Table 2: Our approach to the initial presentation of transformed lymphoma. *R-CHOP x6 cycles
when the patient presents de-novo with transformed/discordant disease. In patients with previous
known lymphoma we reserve R-CHOP for those who are anthracycline naive and generally where
the prior remission is >6 months. Otherwise chemotherapy should be salvage such as
ifosfamide/carboplatin/etoposide with rituximab.



