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Radiotherapy in aggressive lymphomas 



Is there (still) a role for Radiation 
Therapy in DLCL? 
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NHL: A Heterogeneous Disease 

-  75% of aggressive NHL 
-  40%: localized disease 
-  40-50%: extranodal 

disease 





q Combined modality therapy has been the standard of care 
for many patients with diffuse large B-cell lymphoma 
(DLBCL), particularly those with limited stage low risk 
disease or bulky sites"

"

q  In the modern era the selection of appropriate patients for 
combined modality therapy has become increasingly 
complex over the last decade with the transition to"

Ø          immunochemotherapy !

Ø            emergence of functional imaging for response evaluation!
!







•  Lower impact of R in limited stage (5% vs 15% in advanced stage)  
•  Biological explanation : molecular fingerprint GCB in 3/4                   

of cases (demonstrated lower benefit of R)  





•  Linear prognostic effect of tumor diameter on OS, which is 
decreased (but not eliminated) by the addition of rituximab 





CHOP- 14 x 8 
CHOP-14 x 6 
R-CHOP-14 x 8 
R-CHOP-14 x 6 

RICOVER-60: 

•  Retrospective subgroup analysis of pts with bulky 
disease (>7.5 cm) from the R-CHOP14 x 6 arm treated 
with or without RT (RICOVER-noRT) 

Held et al, JCO 2014 
Pfreundschuh. Lancet Oncol, 2008  

Role of Radiotherapy to Bulky Disease in Elderly Patients With 
Aggressive B-Cell Lymphoma (n=1,222) 



Role of Radiotherapy to Bulky Disease in Elderly Patients 
With Aggressive B-Cell Lymphoma 
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Held et al, JCO 2014 

Intent-To-Treat 
Analysis: 

Per-Protocol 
Analysis: 

EFS
 

PFS 

OS 



Factor Relative 
risk 

P-value 95% CI 

RT vs no RT 4.4 0.001 (1.8 – 10.6) 

LDH Elevated 0.6 0.391 (0.2 – 1.7) 

ECOG >1 1.6 0.439 (0.5 – 4.9) 

Extranodal Involvement 0.8 0.664 (0.3 – 2.4) 

Stage III/IV 1.2 0.662 (0.5 – 3.4) 

Age > 70 years 1.6 0.271 (0.7 – 3.9) 

Multivariable analysis (per protocol) 

PROGRESSION-FREE SURVIVAL 



Radiotherapy 

NO Radiotherapy 

Held et al. JCO 2013;31(32):4115-4122 

3-year EFS:  
75% RT; 36% NO RT 

3-year OS:  
86% RT; 71% NO RT 

EFS OS 

P	
  <	
  .001	
   P	
  =	
  .064	
  



Patients with extranodal 
and/or bulky disease (>7.5 
cm) were eligible for the RT 
randomization 



DSHNHL 01.07.12 

  65%  

R-CHOP 21/14 + Rx 

(n=146) 
R-CHOP 21/14 no RX 

(n=139) 
p=0.004 
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  81%  

UNFOLDER	
  phase	
  3	
  study:	
  preliminary	
  results	
  
Pa;ents	
  18-­‐	
  60	
  years,	
  aaIPI=0	
  with	
  bulk	
  or	
  aaIPI=1,	
  ITT	
  (n=443)	
  	
  

Pa;ents	
  randomised	
  to	
  4	
  arms	
  (n=285)	
  

 Discontinuation of the no RT arms due to evident  benefit for IFRT in bulky disease  

~20% PMBCL 

Patients randomized  
to receive or not IFRT  
irrespectively of PET response 

                                                   Courtesy of  M. Pfreundschuh , personal communication 

GERMAN HIGH-GRADE NHL 
STUDY GROUP (DSHNHL) 

www.lymphome.de/en/Groups/DSHNHL 



Patients and methods: 
 
•  Retrospective analysis of 216 patients treated in 2 trials from 

GISL with 6 x R-CHOP  
•  Consolidative/adjuvant IFRT was allowed, at the treating 

physician’s discretion, in patients CR/PR on CT 
•  Treatment period: 2003-2007 
•  Stage III-IV: 65%  
•  182 patients achieved CR/PR on CT 
•  Stage I-II: 33% received IFRT  
•  Stage III-IV: 16% received IFRT  

Marcheselli et al.  Leuk Lymphoma, 2011 



OS and EFS of patients in CR or PR by consolidative/adjuvant IFRT "

Marcheselli et al.  Leuk Lymphoma, 2011 

Median follow up 30 months  



To irradiate or not to irradiate ?  

PET-ORIENTED  
RADIOTHERAPY ? 





The Deauville score (5PS)  

1  no uptake 
  
2  uptake ≤ mediastinum 
 
3  uptake > mediastinum but ≤ liver 
 
4  moderately increased uptake compared to liver 
  
5  markedly increased uptake compared to liver and/or 
new lesion(s) 

 



PET-oriented RT: BCCA experience 

 N   Terapia  Recidive  2yFFP  p  
  

PET neg à  37  à  CHOP x 1  1  97% 
      .09 

PET pos à  13  à  IFRT  3  75%    

N=50 ;  stage I-II ;   no B symptoms;  mass < 10 cm  

Median FU 17 months  

R-CHOP 21 x 3 à PET 

Sehn, ASH 2007  



Duke Experience 
 

Dorth et al, IJROBP, 2012 

Results multivariate analysis: 
•  No RT associated with significantly higher infield failure 

(HR=8, p=0.01) and event rates (HR=4.3, p=0.01) 

Conclusion: 
•  Consolidation RT appears to decrease the risk of local disease 

progression and overall relapse rates in patients with advanced 
DLBCL having negative functional imaging after chemotherapy 



o  The Lysa/Goelams Group recently presented 
preliminary results of a phase III trial comparing RT 
versus no RT after 4-6 cycles R-CHOP in patients with 
nonbulky (<7 cm), stages I and II DLBCL, showing no 
differences in 5-year event-free (91% v 87%) and OS 
rates (95% v 90%) "

o  However, patients with residual fluorodeoxyglucose-
avid disease after four cycles of R-CHOP were 
recommended RT regardless of randomization"

o  These patients achieved similarly favorable outcome to 
those with a PET CR after R-CHOP with or without RT, 
suggesting a role for RT in patients who achieve only a 
PR to chemotherapy"

Lamy, Abs., Blood 2014"



DLCL 10 IPI = 0 bulk, 1 and/or bulk (7.5 cm) 
     (less favourable according MInT) 

R-CHOP 14 x 2 

POS NEG 

ISRT 
Salvage therapy 

Follow-up 

     NR-SD 

  Off-study 

CT/PET-6 

  PET -1 

PET -2 

R-CHOP 14 x 2 

R-CHOP 14 x 2 CT- 4 

Single area in previous 
involved site (PR) 

Multiple areas 



Modern RT in lymphoma 

	
  
§  Radiation therapy has changed dramatically over 

the last few decades in terms of both irradiated 
volumes and dose	
  

§  Smaller treatment volumes, lower radiation dose  
and advanced conformal radiotherapy can 
certainly allow a safer radiation delivery 















GHSG	
  HD15	
  -­‐	
  Final	
  analysis	
  
Specht	
  et	
  al,	
  IJROBP	
  2013	
  



Hypothesis: Is more dose better? 
  



Phase III Trial on RT Dose 

Lowry et al.  Radiother Oncol 2011 

640 Sites of Aggressive NHL 
82% DLBCL 

86 % stage III-IV 
80% as post-chemo consolidative RT 

10% received Rituximab 

30 Gy in 15 fractions 40-45 Gy in 20-23 fractions 



30 Gy 
(n=319) 

40-45 Gy

(n=321) 

P-
value 

5y FFLP 82% 85% 0.66 
5y OS 64% 68% 0.29 

30 Gy vs 40-45 Gy 
 

•  Median f/u 5.6 years 

FFLP: Freedom from local progression; OS: Overall Survival 

Lowry et al.  Radiother Oncol 2011 



Highly conformal RT 
 
 

o  Only the target volume is 
treated to the full dose 

 

o  Better sparing of normal 
tissues 

o  Low-dose bath to the 
surrounding normal tissues 

 

3D-CRT 

IMRT (VMAT) 



Van Nimwegen et al, JCO 2015 

Dose response for CAD




q Given the favorable toxicity profile of RT to 30 Gy 
administered with modern RT techniques to involved 
sites, coupled with the suboptimal outcomes for patients 
with DLBCL, it is difficult to justify withholding a treatment 
that can positively influence PFS and possibly OS"

q Late Effects of RT: Distinct Considerations for DLBCL "
 "



Role of Radiotherapy to Bulky Disease in Elderly Patients 
With Aggressive B-Cell Lymphoma 

Held et al, JCO 2014 

Ø   Although long-term follow-up was limited, secondary 
malignancies were noted in 5% of the RICOVER-noRTh 
and 6% of the RICOVER-60 trial populations, 
suggesting that RT did not increase that risk"



•  Clearly, the issue of treatment consolidation after R-CHOP with IFRT, or 
alternatively with more chemotherapy, has not been resolved "

•  In an attempt to satisfy all opinions, NCCN guidelines recommend three cycles 
of R-CHOP + IFRT for early-stage, non bulky disease, but also allow the 
administration of six cycles of R-CHOP, with or without IFRT"

•  This variety of options in the NCCN guidelines may make everybody happy, 
but it could be confusing to the nonexpert "

•  In reality, many hematologists/oncologists simply extend the chemotherapy 
course and omit radiotherapy (RT)"

Radiation Therapy after !
R-CHOP for Diffuse Large!
 B-Cell Lymphoma: !
the Gain remains!









Receipt of RT is associated with a 34% reduction in mortality on 
multivariable analysis with propensity score adjustment 



Until we have better evidence for changing our current approach, 
oncologists should stop using radiation therapy as routine treatment in 
all patients with stage I and II diffuse large B-cell lymphoma 
 
We should stop arguing and agree that current evidence does not 
support the use of radiation therapy in all of these patients  
 
Rather, we should focus on conducting prospective clinical trials on 
selected subsets of patients for whom there may be a reasonable 
chance of demonstrating improved outcomes with radiation therapy  
 
It is important to know when to quit 



A SEER-Medicare analysis on the risk of congestive heart failure in patients 
with DLBCL age > 65 years showed that any doxorubicin exposure was 
associated with a 29% (HR, 1.29; 95% CI, 1.02 to 1.62) increased risk of 
congestive heart failure, and the increased risk rose to 47% (HR, 1.47; 95% CI, 
1.13 to 1.9) after six or more cycles of R-CHOP (Hershman, JCO 2008)"
"



"
q General suggestions that RT no longer has a role in 

treating early-stage lymphomas should thus be 
reexamined carefully"





The treatment of patients with DLBCL requires 
multidisciplinary collaboration "

to ensure optimal outcome"
 



q On the basis of currently available data, indications for 
radiotherapy in patients with DLBCL include bulky 
disease (> 7.5 cm), skeletal involvement, and partial 
response to immunochemotherapy among patients with 
non bulky disease"

q Patients with low risk disease may also benefit from 
abbreviated chemotherapy and RT instead of prolonged 
chemotherapy"

q We eagerly await mature results of modern randomized 
trials that use contemporary immunochemotherapy and 
functional imaging for response assessment"



”There is no doubt that radiation remains the 
most active single modality in the treatment of 
most types of lymphoma”    

                                                                                  James O. Armitage 


