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Abstract

Purpose First-line treatment for TFL is diverse and the value of autologous stem cell 
transplantation (ASCT) is unknown. To obtain insight in treatment and survival of TFL 
patients , we analyzed patients registered in the Population based Haematological 
Registry for Observational Studies (PHAROS) comprising 40% of the Netherlands
Patients and methods Patients with follicular lymphoma (FL) registered between 
January 2004 and July 2013 who were also diagnosed with diffuse large B cell lymphoma 
(biopsy proven) were selected. Overall survival (OS) was analyzed in subgroups for age 
and treatment. 
Results 152 of 161 included patients received rituximab chemotherapy (R-chemo) as 
induction for TFL, being successful in 97 patients; 64 received R-chemo only, 32 received 
up-front ASCT, 1 allo-SCT.
Two-year OS of all patients was 55%, being significantly worse > 65; 41% vs 62%. Patients 
non-refractory to induction (69% > 65 and 60% < 65 ) had a 2-year OS of 60% and 88% 
after R-chemo only ( 96% after up-front ASCT) respectively. Significantly more patients 
previously treated for FL underwent up-front ASCT. 55 patients were refractory (34%). 
Salvage ASCT, feasible in 15 patients, resulted in a 2-year OS of 40% versus no survival 
without ASCT.
Conclusion Two-year OS of all patients was 55%. Patients < 65 years after successful 
induction Had the best 2-year OS: 88% after R-chemo only, 96% with up-front ASCT, 
both with long term survival. Our data suggest up-front ASCT might overcome the 
negative effect of previous FL treatment. In refractory patients only salvage ASCT offers 
long term survival.
.
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Introduction

Transformation of follicular lymphoma (FL) to a high-grade aggressive non-Hodgkin 
lymphoma (mostly diffuse large B cell lymphoma, DLBCL) occurs in approximately 3% 
of patients per year. In the pre-rituximab era, transformation had a pronounced negative 
impact on overall survival (OS), with a median OS ranging from 0.6-2.7 years only (1-7). 
Autologous stem cell transplantation (ASCT) was introduced to improve survival after 
chemotherapy only and resulted in 5 yr OS of 40-60% (8-10). This prompted many 
centers to adopt up-front ASCT for the treatment of TFL patients.
However, in the era of rituximab the role of up-front ASCT is subject to debate. The 
introduction of rituximab to TFL treatment has improved survival considerably, with a 
median OS of around 50 months described in patients after R-chemo with or without 
ASCT or allogeneic stem cell transplantation (11-13). Two large cohort studies reported a 
significant, but only slightly improved OS after up-front ASCT (Ban hoeffen 2 yr OS 74% 
vs 59%, Da villa 5 yr 65% vs 61%). Since there is a lack of randomized clinical trials to guide 
clinical decision making, the optimal treatment of TFL is unknown.  As a consequence 
the choice of treatment is based on criteria like local policy, previous treatment for FL, 
comorbidity and performance status of the patient. To obtain insight in the treatment 
of patients with TFL in the Netherlands and its resulting survival, we analyzed patients 
registered in the Population based Haematological Registry for Observational Studies 
(PHAROS).

Patients and methods

Disease and treatment data
Data were obtained from the nationwide Netherlands Cancer Registry (NCR) and PHAROS. 
The NCR is based on notification of all newly diagnosed malignancies in the Netherlands by 
the automated national pathological archive (PALGA, “Pathologisch Anatomisch Landelijk 
Geautomatiseerd Archief”), as well as hospital discharge registries. The NCR collects data 
such as date of birth, gender, date of diagnosis, morphology (ICD-O-3), Ann Arbor stage, 
B symptoms and primary treatment from medical records (14). Information on date of 
death is actively obtained from the municipal registries and from the database of deceased 
persons of the Central Bureau for Genealogy and the municipal civil registries (GBA). 
In addition to the NCR data, PHAROS, a population based registry, records data on co-
morbidities, investigations performed, performance status, LDH, hepato- or splenomegaly 
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and peripheral blood count at diagnosis. Data recorded at start of every new treatment 
line were date, Ann Arbor stage, performance status, LDH and blood count,  specification 
of type of treatment, substances and/or doses used, remission status. PHAROS covers 
40% of the Dutch population and is located in the north-west and south-west of the 
Netherlands.

Patient selection
For this analysis, all patients registered between January 2004 and July 2013 with FL 
who were diagnosed with DLBCL during the course of their disease were selected. TFL 
was defined as a biopsy proven diagnosis of DLBCL in a patient with underlying FL in a 
lymph node, previously or simultaneously diagnosed. Patients with a FL component in 
the bone marrow only, without a biopsy proven diagnosis of FL in a lymph node, were 
not included.

Statistics
Data were analyzed using the SPSS statistical package (IBM version 20.0). Differences 
between treatment groups were compared using the Chi-square for categorical 
variables and Kruskal Wallis test for medians.
Overall survival (OS) was calculated from the date of diagnosis of transformation 
until death from any cause or patients were censored at date of last follow up. OS was 
estimated using the Kaplan-Meier method and differences were compared using the 
log rank test. Time to next treatment (TTNT) was calculated from the date of remission 
after induction until date of next treatment.
With the use of univariate analysis (log rank test) the following prognostic factors were 
analyzed: age, gender, time to transformation (< 18 months and >18 months (11)), stage 
and LDH at diagnosis of TFL, previous treatment for FL, previous R for FL, number of 
treatment lines for FL, type of treatment for TFL. Prognostic factors with a univariate 
p-value <0.1 were included in a multivariable cox regression model and selected via a 
forward selection procedure (p-value<0.05 for entry).
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Table 1: patient characteristics

Patients <65 years
TFL treatment group (number 
of patients)

R-chemo n=28 
(29%)

Up-front ASCT 
n=30 (31%)

Salvage ASCT 
n=15 (16%)

Refractory 
n=23 (24%)

Median age at transformation 
in years (range)

57 (34-65) 58 (35-65) 58 (35-65) 61 (42-65) NS

Median time to transformation 
in months (range)

9 (0-85) 19 (0-84) 7 (0-79) 11 (3-52) NS

male/female 13/15 13/17 7/8 14/9 NS

Number of 
treatment lines 
for FL

0 17 10 5 5 NS
1 8 14 5 12
2-4 3 6 5 6

Previous 
treatment for FL

any therapy* 11 20 ** 10 18 p=0.021
R-chemo 7 15 10 10

Stage at 
transformation

1-2 3 4 4 2 NS
3-4 24 25 11 20

Elevated LDH 13 11 8 17 P=0.005
Treatment 
for TF

R-CHOP 26 27 13 17 NS
R-DHAP 3 4
R-PECC 1
other 1 2 2

 ASCT preceded by Z 9 3

Patients >65 years
TFL treatment (number of 
patients)

R-chemo 
(n=38)$

Refractory 
(n=17)

No treatment 
(n=9)

Median age at transformation 
(range)

73 (66-83) 73 (66-87) 80 (66-91) NS

Median time in months to 
transformation (range)

23 (0-88) 17(1-101) 21 (2-57) NS

Male/female 20/18 8/9 2/7 NS

Number of 
treatment lines 
for FL

0 17 5 4 NS
1 13 8 3
2-4 8 4 2

Previous 
treatment for FL

any therapy 21*** 12 5 NS
R-chemo 12 7 3

Stage at 
transformation

1-2 4 3 1 NS
3-4 34 14 7

Elevated LDH 16 13 5 P=0.044
Treatment 
for TF

R-CHOP 33 10 NS
R-DHAP 2 4
R-PECC 2
other 1 3

*any therapy=chemo only or R-chemo or RT
**including antracyclines in three patients
***including anthracyclines in two patients
$2 patients were treated with up-front consolidation with ASCT
R-CHOP=rituximab, cyclofosfamide, doxorubicine, vincristine, prednisone
R-DHAP=rituximab, dexamethasone, high dose ara-c and cisplatinum
R-PECC=rituximab, lomustine, etoposide, chlorambucil, prednisone
Z=90Yttrium ibritumomab tiuxetan
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Results

Patient characteristics
161 patients were selected out of 1542 registered patients with FL. For all TFL patients 
the median age at transformation was 63 years (range 34-91).The median time from 
diagnosis of FL to transformation was 14 months (0-101 months), median follow up was 
17 months (1-111 months). 
Sixty-two percent of patients (99/161) had previously received treatment for FL: 90 had 
been treated with chemotherapy, of whom 72% (65/90) with R-chemo. Nine patients 
had received radiotherapy only. In 37 patients (23%) a watch and wait policy was 
followed, therefore they did not receive therapy for FL, and in 25 patients (15%) FL and 
DLBCL were diagnosed simultaneously.

Figure 1: Overall survival in all TFL patients.

Outcome of all TFL patients
Median OS of all 161 TFL patients was 52 months, with a 2 year OS of 55% (95% CI 47-
63%, figure 1). When only considering patients who were treated for TFL (n=152), 2 year 
OS was 60%. Patients who were sensitive to induction therapy had a significantly better 
2 year OS than patients who were refractory to induction R-chemo (83% versus 13% 
(p<0.001)). Patients < 65 years had a significantly better OS than patients > 65 years (2 
year OS 62% vs 41%, p=0.003). Therefore, we performed a separate analysis of the 97 
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patients of 65 years and younger and the 64 patients older than 65 years to determine 
the effect of treatment on outcome. 
Five patient groups were defined: a) successful induction with R-chemotherapy only: 
R-chemo group, b) successful induction with R-chemotherapy followed by upfront 
ASCT, with or without 90Yttrium ibritumomab tiuxetan (Z): up-front ASCT group, c) 
failed induction with R-chemotherapy but able to undergo ASCT, with or without Z: 
salvage ASCT group, d) refractory to all therapies, i.e. failed induction and unable to 
undergo ASCT: refractory group and e) no treatment: no treatment group. In general, 
in patients >65 years, both up-front and salvage ASCT are not considered. Indeed, ASCT 
was not performed, except for 2 patients. Patient characteristics per treatment group 
and stratified by age are depicted in table 1. 

Outcome in patients < 65 years
All 97 treated patients received R-chemo as induction treatment: 28 patients (29%) 
received R-chemotherapy only, 30 (31%) were in remission after induction R-chemo 
and received up-front ASCT (all with BEAM conditioning, 23 preceded by R, 9 preceded 
by Z). Only 1 patient received up-front consolidation with allogeneic SCT and therefore 
was not included in the survival analysis. 38 (40%) patients were primary refractory to 
induction treatment, of whom 15 received ASCT after salvage R-chemotherapy and 23 
patients were refractory even to salvage R-chemotherapy (figure 2). When patients had 
previously been treated for FL, up-front ASCT was offered significantly more often as 
treatment for TFL compared to previously untreated patients (65% vs 37%, p=0.037).
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Figure 2: Patients and treatments (patients < 65 years and > 65 years)

In patients who reached CR after induction with R-chemo only, 2 year OS was 88% (95% 
confidence interval (CI): 75-100%). In patients who subsequently underwent an ASCT 
this was 96% (95% CI:89-100%, p=1.0 after Bonferroni correction).
Two year OS was 40% in the 15/38 patients who were refractory to R-chemo but could 
eventually be salvaged with ASCT (95% CI: 15-65%). In seven of these 15 patients CR was 
reached following re-induction, resulting in a superior 2-year OS of 86% versus 25% in 
patients reaching SD or PR only before a salvage ASCT. In the 23 R-chemo refractory 
patients who were unable to reach salvage ASCT no long term survival could be reached 
(2 year OS 0% (figure 3)).
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Figure 3: Overall survival and time to next treatment (TTNT) per type of TFL treatment in patients < 65 years 
(p<0.001 for both).

Two year treatment free survival was 66% in the R-chemo group (95% CI: 47-85%), 90% 
in the up-front ASCT group (95% CI: 77-100%) and 33% in the salvage ASCT group (95% 
CI: 9-57, p<0.001, figure 3). TTNT was not significantly different between the up-front 
ASCT group and the R-chemo group (p=0.11 after Bonferroni correction)

35548 Wondergem.indd   71 18-08-15   17:55



Chapter 4

72

Outcome in patients > 65 years
Nine out of 64 patients did not receive any therapy. The 55 patients who received 
R-chemotherapy reached a 2 year OS of 65% after successful R-chemo induction (38/55 
patients, 95% CI: 46-84%), and 8% when primary refractory (17/55 patients, 95% CI: 
0-22%, p<0.001, figure 2 and 4). 
Patients > 65 years had significantly worse OS than patients < 65 years after successful 
induction with R-chemo (p<0.001), and outcome was also significantly worse when 
only considering the patients without up front ASCT (p<0.010).
 

Figure 4: Overall survival per TFL treatment group in patients > 65 years.

Predictors of survival
In a univariate analysis we identified the following variables having prognostic 
significance for overall survival: age at diagnosis of TFL (< 65 years vs > 65 years, 
p=0.003), elevated LDH at diagnosis (p<0.001), previous treatment for FL (p=0.018), 
number of treatment lines for FL (p=0.043), all inversely associated with survival.  Early 
versus late (< 18 versus > 18 months after diagnosis of FL) transformation did not have a 
significantly different OS (figure 5).
In a multivariable cox regression model, LDH at diagnosis was the most significant 
predictor of survival (p<0.001), followed by previous treatment for FL (p=0.012) and 
age at diagnosis of TFL (p=0.011). 
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Figure 5: Predictive factors for survival

 
Discussion

Since patients with TFL are often excluded from clinical trials, objective data to guide 
therapy in general practice are lacking. Therefore, registry and cohort study analyses are 
currently the most useful source of information on the treatment of TFL in first line. We 
here present the treatment and outcome of a large cohort of 161 TFL patients from the 
Dutch population based registry PHAROS.

In accordance to what has been reported in literature our population based registry 
showed that in general, outcome of TFL in the rituximab era is still poor with a 2 year 
OS of 55% only (11-13,15). However, by having access to detailed treatment data we were 
able to identify a subgroup of patients with a good prognosis. Although in patients 
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>65 years, 69% reached a CR after induction, 2 year OS was 65% only. However, in 
approximately 60% of patients <65 years, CR could be reached with R-chemotherapy, 
resulting in a 2 year OS of 88% without up-front ASCT and 96% after up-front ASCT, with 
an apparent plateau in survival. This is considerably better than the data reported by 
Ban Hoeffen and Da Villa and colleagues (2 year OS 59% and 68% after R-chemo only, 
respectively). This might be caused by the presence (percentage not given) of refractory 
patients in the R-chemo group in their series as OS is dismal in case of refractoriness. 
In addition, the inclusion of patients >65 years probably plays a role in the study of Ban 
Hoeffen, since 2 year OS increased to 59% in a subgroup analysis they performed < 60 
years, similar to our series (2 year OS 62% patients < 65 years vs 41% in patients > 65 
years) (12,13).

From our series it cannot be stated that up-front ASCT improves survival, as OS was 
found not to be significantly different from OS after R-chemo only. This might be due 
to small numbers. However, there might also be a bias due to the fact that for up-front 
ASCT a patient population with more high risk disease was selected, supported by the 
significantly higher percentage of patients being previously treated for FL (65 vs 37% in 
the patients with R-chemo only, p=0.037). It is known that patients who previously have 
needed treatment for FL have a worse outcome after transformation than treatment 
naϊve patients (6,11,13,15). Accordingly, previous treatment for FL was a main negative 
prognostic factor for survival in our multivariable analysis. 
The similar OS after successful R-chemo irrespective of up-front ASCT might indicate 
that up-front ASCT did overcome the negative effect of being treated previously for FL. 
This has also been observed by others (13). When anthracyclines were used in previous 
treatment for FL, even improved OS has been observed in patients receiving up-front 
ASCT compared to R-chemo only (12,15). Therefore, based on these and our data, in 
clinical practice up-front ASCT should be considered in patients who were previously 
treated for FL, especially when anthracyclines were included (4).

Not surprisingly, patients who failed induction R-chemotherapy (34% of all TFL patients) 
had a poor outcome. We here show a clear role for ASCT as salvage therapy obtaining a 2 
year OS of 40% versus no long term survival in those patients in whom a ASCT was not 
possible. Unfortunately, only 40% of primary refractory patients < 65 years were able 
to undergo salvage ASCT. Moreover, half of the patients reached less than CR before 
ASCT, with only 25% of patients being alive at 2 years. Whether radioimmunotherapy 
(Z) added to ASCT improves the poor outcome in these primary refractory patients is 
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unclear and numbers in this analysis are too low to draw conclusions. However, the 
addition of Z to conditioning for ASCT is feasible and has shown promising results in TFL 
in first and second line (16,17). Considering its effectiveness in both FL and DLBCL, also 
for chemo-sensitive patients, it is not unreasonable to expect benefit in the treatment 
of TFL, although for salvage, higher doses of Z might be needed (18-20). 
In our series, 38 patients were refractory to any treatment (25%), a percentage that is 
comparable to what has been reported in literature (21,22). The lack of long term survival 
we and others found in these patients (5,6) indicates the urgent need for therapies other 
than R and/or chemotherapy or radiotherapy. Encouraging overall response rates of 
45-60% have been reported with lenalidomide (23-25). Other promising drugs, such as 
compounds  targeting PD-1 ligand, aurora A kinase, bruton tyrosine kinase and PI3Kinase 
are currently studied in indolent and aggressive lymphomas and will hopefully also be 
of value in TFL (26-29). A more refined approach would be to define new targets by 
performing genetic analyses, to find specific mutations and overexpression of genes in 
TFL that might explain the extreme refractoriness of this disease (30). For example, the 
elevated LDH we found to be associated with refractoriness and consequently outcome 
(present in 42% of chemosensitive and 70% of refractory patients) might be a derivative 
of pro-proliferative changes in the TFL like myc up-regulation, known to occur in TFL and 
not in FL. In the future, these genetic analyses might be used to identify mechanisms of 
resistance in individual patients, guiding their treatment. 

Conclusion

Our Dutch PHAROS population based registry data reveal that when treatment with 
R-chemotherapy resulted in remission, subsequent 2 year OS was 83%. Patients > 
65 years had a 2 year OS of 65% after successful induction. Patients <  65 years did 
significantly better, reaching a 2 year OS of 88% after successful induction with R-chemo 
only and 96% when R-chemo was followed by consolidation with an up-front ASCT, 
with long term survival. Moreover, our data suggest that up-front ASCT might overcome 
the negative effect of previous need for treatment of FL. However, prospective studies 
are needed to identify the patients benefitting most of up-front ASCT. Unfortunately, 
there is a high rate of refractoriness to induction therapy (34%) with a dismal outcome. 
For these patients salvage therapy with ASCT is the only chance for long term survival. 
Unfortunately, this is  possible in only 27% of refractory patients, indicating a high 
unmet need for novel therapies.

35548 Wondergem.indd   75 18-08-15   17:55



Chapter 4

76

References
1. Al-tourah AJ, Gill KK, Chhanabhai M et al. Population based analysis of incidence and outcome of 

transformed non-Hodgkin’s lymphoma. J ClinOncol. 2008:26(32):3272-3278
2. Bastion Y, Sebban C, Berger F et al. Incidence, predictive factors, and outcome of lymphoma transformation 

in follicular lymphoma patients. J ClinOncol. 1997;15(4):1587-1594
3. Montoto S, Davies AJ, Matthews J et al. Risk and clinical implications of transformation of follicular 

lymphoma to diffuse large B-cell lymphoma. J ClinOncol. 2007;25(17)2426-2433
4. Casulo C, Burack WR, Friedberg JW. Transformed follicular non-Hodgkin lymphoma. Blood 2015;125:40-47.
5. Giné E, Montoto S, Bosch F et al. The Follicular Lymphoma International Prognostic Index (FLIPI) and the 

histological subtype are the most important factors to predict histological transformation in follicular 
lymphoma. Ann Oncol. 2006;17(10):1539-1545

6. Yuen AR, Kamel OW, Halpern J, Horning SJ. Long-term survival after histologic transformation of low-grade 
follicular lymphoma. J ClinOncol 1995;13(7):1726-1733

7. Conconi A, Ponzio C, Lobetti-Bodoni C et al. Incidence, risk factors and outcome of histological transformation 
in follicular lymphoma. Br J Haematol. 2012;157(2):188-196

8. Williams CD, Harrison CN, Lister TA et al. European Bone Marrow Transplant Lymphoma Working Party. 
High-dose therapy and autologous stem-cell support for chemosensitive transformed low-grade follicular 
non-hodgkin’s lymphoma: a case matched study from the European Bone Marow Transplant Registry. J 
ClinOncol. 2001;19(3):727-735.

9. Sabloff M, Atkins HL, Bence-Bruckner I et al. A 15-year analysis of early and late autologous hematopoietic 
stem cell transplant in relapsed, aggressive, transformed and non-transformed follicular lymphoma. Biol 
Blood Marrow Transplant 2007;13(8):956-964

10. Chen CI, Crump M, Tsang R, Stewart AK, Keating A. Autotransplants  for histologically transformed follicular 
non-Hodgkin’s lymphoma. Br J Haematol 2001;113(1):202-208

11. Link BK, Maurer MJ, Nowakowski GS et al. Rates and outcomes of follicular lymphoma transformation in 
the immunochemotherapy era: a report from the University of Iowa/Mayo Clinic Specialized Program of 
Research Excellence Molecular Epidemiology Resource. J ClinOncol. 2013;31(26):3272-3278

12. Villa D, Crump M, Panzarella T et al. Autologous and allogeneic stem-cell transplantation for transformed 
follicular lymphoma: a report of the Canadian blood and marrow transplant group. J ClinOncol. 
2013;31(9):1164-1171

13. Ban-Hoeffen M, Vanderplas A, Crosby-Thompson AL et al. Transformed non-Hodgkin lymphoma in the 
rituximab era: analysis of the NCCN outcomes database. Br J Haematol. 2013;163(4):487-495

14. Fritz T. computerized medical record- a potential quality instrument. Article in Swedish Lakartidningen 2000 
;97(21):2652-2654

15. Lerch K, Meyer AH, Stroux A et al. Impact of prior treatment on outcome of transformed follicular lymphoma 
and relapsed diffuse large B cell lymphoma: a retrospective multicenter analysis. Ann Hematol 2015 febepub.

16. Wondergem MJ, Zijlstra JM, de Rooij M, Visser OJ,Huijgens PC, Zweegman S. Improving survival in patients 
with transformed B-cell non Hodgkin lymphoma: consolidation with 90Yttrium ibritumomabtiuxetan-
BEAM and autologous stem cell transplantation.Br Journal of Haematol 2012; 157(3): 395-397

17. Mei M, Wondergem MJ, Palmer JM, Shimoni A, Hasenkamp J, Tsai NC, Simpson J, Nademanee A, Raubitschek 
A, Forman SJ, Krishnan AY. Autologous transplantation for transformed Non-Hodgkin Lymphoma using 
an Yttrium-90 ibritumumabtiuxetan conditioning regimen.Biol Blood Marrow Transplant. 2014 dec 
:20(12):2072-2075

18. Morschhauser F, Radford J, Van Hoof A et al. 90Yttrium-ibritumomab tiuxetan consolidation of first 
remission in advanced-stage follicular non-Hodgkin lymphoma: updated results after a median follow-up of 
7.3 years from the International, Randomized, Phase III First-LineIndolent trial. J ClinOncol 2013;31(16):1977-
1983

19. Krishnan A, Nademannee A, Fung HC et al. Phase II trial of a transplantation regimen of yttrium-90-
ibritumoab tiuxetan and high-dose chemotherapy in patients with non-Hodgkin’s lymphoma. J ClinOncol 
2008;26:90-95

20. Nademannee A, Forman S, Molina A et la. A phase ½ trial of high-dose Yttrium-90- ibritumomabtiuxetan 
in combination with high-dose etoposide and cyclophosphamide followed by autologous stem cell 
transplantation in patiens with poor risk or relapsed non-Hodgkin lymphoma. Blood 2005;106:2896-2902

35548 Wondergem.indd   76 18-08-15   17:55



Survival of transformed FL in the Netherlands

77

4

21. Eide MB, Lauritzsen GF, Kvalheim G et al. High dose chemotherapy with autologous stem cell support for 
patients with histologically transformed B-cell non Hodgkin Lymphomas. A Norwegian multi center phase 
II study. Br J Haematol. 2011;152(5):600-610

22. Da Villa D, Crump M, Keating A, Panzarella T, Feng B, Kuruvilla J. Outcome of patients with transformed 
indolent non-Hodgkin lymphoma referred for autologous stem-cell transplantation. Ann Oncol. 
2013;24(6):1603-1609.

23. Czuczman MS, Vose JM, Witzig TE et al. The differential effect of lenalidomide monotherapy in patients with 
relapsed or refractory transformed non-Hodgkin lymphoma of distinct histological origin. Br J Haematol. 
2011:154(4):477-481

24. Wang M, Fowler N, Wagner Bartak N, et al. Oral lenalidomide with rituximab in relapsed or refractory diffuse 
large cell, follicular or transformed lymphoma: a phase II clinical trial. Leukemia 2013:27(9):1902-1909

25. Vose JM, Habermann TM, Czuczman MS et al. Single agent lenalidomide is active in patients with relapsed 
or refractory aggressive non Hodgkin lymphoma who received prior stem cell transplantation. Br J 
Haematol.2013;162(5): 639-647

26. Armand P, Nagler A, weller EA et al. Disabling immune tolerance by programmed death-1 blockade by 
pidilizumab after autologous hematopoietic stem-cell transplantation for diffuse large B cell lymphoma: 
results of an international phase II trial. J ClinOncol. 2013:31(33):4199-4206

27. Friedberg JW, Mahadevan D, Cebula E et al. Phase II study of alisertib, a selective Aurora A kinase inhibitor, in 
relapsed and refractory aggressive B- and T-cell non Hodgkin  lymphomas. J ClinOncol 2014;32(1):44-50

28. Aalipour A, Advani RH. Bruton tyrosine kinase inhibitors: a promising novel targeted treatment for B cell 
lymphomas. Br J Haematol 2013;163(4):436-443

29. Gopal AK, Kahl BS, de Vos S et al. PI3K inhibition by idelalisib in patients with relapsed indolent lymphoma. 
N Engl J Med 2014;370(11):1008-1018

30. Pasqualucci L, Khiabanian H, Fangazio M et al. Genetics of follicular lymphoma transformation. Cell Rep 
2014; 6(1): 130-140

35548 Wondergem.indd   77 18-08-15   17:55




