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REAL / WHO classification

40%  of the NHL 40%  of the NHL 



Indolent Lymphomas

Staging, treatment ?



ANN ARBOR CLASSIFICATION



PROGNOSTIC INDEX
FLIPI ( Follicular Lymphoma 
International Prognostic Index)

� age, 

� stage of disease, 
performance status

FLIPI 2  

� Beta 2 microglobulin 
increased

� largest lymphnode  performance status

� number of extranodal (other 
than the lymph nodes) sites,  

� elevated lactate 
dehydrogenase (LDH),

� Hb

� largest lymphnode  
diameter > 6 cm

� Bone marrow involvement

� Hb < 12

� Age > 60 yrs 



Stage I-II



Radiotherapy remains the  
treatment of choice  for early 

Stage I-II

treatment of choice  for early 
stage  low  grade  follicular  
lymphomas ?



Clinical Stage I - II 

RADIOTHERAPY ALONE IS “STANDARD THERAPY”  ?

Stanford, 177 pts,  CS  I - II, median f.up 7.7 aa,
RT  alone  (J Clin Oncol, 14: 1282, 1996)

5 aa       10  aa     15 aa     20  aa

OS           82 %      64 %      44 %      35 %
RFS         55 %      44 %      40 %      37 %

“Radiotherapy remains the  treatment of choice  for 
early  stage  low  grade  follicular  lymphomas” 



Long-term outcome in stage I and II follicular lymp homa following treatment with 
involved field radiation therapy alone

P. M. Petersen, M. Gospodarowicz, R. Tsang, M. Pintilie, W. Wells, D. Hodgson, A. Sun, M. 
Crump, B. Patterson and D. Bailey - Princess Margaret Hospital, Toronto, ON, Canada

Journal of Clinical Oncology, 2004,  Vol 22, No 14S (July 15 Supplement), 2004: 6521 

Methods : 669 patients with stage I and II FL were seen between 1968 and 1999. The records
on these patients were systematically collected in an institutional database. The analysis
focused on those initially treated with involved-field RT alone (n=460). Median RT dose was
35 Gy (16.0 –47.5 Gy) given over 3–4 wks35 Gy (16.0 –47.5 Gy) given over 3–4 wks

Results : Median follow-up duration was 12.5 yrs (range 1.1 –32.2 yrs). The clinical stage
was: stage IA: 337 pts, IIA: 115 pts, IB: 2 pts and IIB: 5 pts. Histology was: grade 1: 35%, 2:
38%, and 3: 27%. 25% presented with extranodal disease. 43% had Karnofsky performance
status (KPS) of 100% .OS at 5 and 10 yrs were 79% and 62% and DFS 56% and 41% ,
respectively. Local disease control was excellent; 450 patients achieved CR and only 5.5%
relapsed in radiation fields . Most relapses occurred in distant sites. The probability of relapse
between 5 and 10 yrs was only 11%, and beyond 15 yrs, 2%.

Conclusions : Involved-field radiation therapy provides long-term clin ical disease control
in over 40% of pts . While 30% of all relapses occur after 5 years, risk of very late relapse is
low. Long-term follow-up is recommended.





Randomized trials RT  vs  RT + CT 

1. RT  vs RT + CVP maintenance (Cancer, 1979, 44:831);
2. RT  vs RT + CVP                        (IJROBP,1980, 6: 125);
3. RT  vs RT + Vincristine, Streptonigrin, Cyclophosphamide, 

Prednisone                                 (Cancer, 1983, 52: 1);
4. RT  vs RT +  CVP                       (RTO, 1984, 2: 301);4. RT  vs RT +  CVP                       (RTO, 1984, 2: 301);
5. RT  vs RT + CHOP                     (Cancer, 1993, 71:2342);
6. RT  vs RT + Chlorambucil ( Med Oncol, 1994, 11:19);

No  survival advantage with the addition of CHT but some 
advantage in DFS  for higher grade, more bulky CS I-II  
disease



Standard treatment options:

1. Involved-field radiation therapy

2. Watchful waiting
3. Chemotherapy with radiation therapy
4. Extended (regional) radiation therapy to 4. Extended (regional) radiation therapy to 

cover adjacent prophylactic nodes
5. Rituximab, an anti-CD20 monoclonal antibody, 

either alone or in combination with 
chemotherapy and extrapolated from trials of 
patients with advanced-stage disease.

6. Other therapies as designated for patients with 
advanced-stage disease
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VOLUMES?VOLUMES?



IFI (Involved Field)
irradiation of all involved 
sites

EFI (Extended Field)
IFI + adjacent regions of 
clinically noninvolved lymph 
nodes, 
e.g.,supradiaphragmatic 
mantle field



TNI (Total Nodal Irradiation) supradiaphragmatic mantle field + 
Infradiaphragmatic inverted Y including the spleen

TCLI (Total Central Lymphoid Irradiation) TNI + abdomen ±
Waldeyer’s ring

TLI (Total Lymphoid 
Irradiation) TNI + whole 
abdomen + Waldeyer ring

TBI Total Body Irradiation







In patients with stage I and II nodal Follicular Lymphoma, 
RT alone with different radiation techniques (IF-EF-TNI-
TLI) produces excellent disease control (95%) 

At 15 years:    DFS 40%   

OS 93%





The main cause of failure is out of field recurrence: IF RT led 
to higher relapse rates.

Increased target volumes results in a reduction of relapse, but 
there is no significant effect on OS.

FFR   (10 aa)         OS   (10 aa)

One side of the diaphragm                              36 %                    60 %

Both sides of the diaphragm                           67  %                   70 %

P                              0.0012                    NS

Stanford,  177 cases,  RT  alone



Wilder et al, 2001: a retrospective analysis that found no significant 
differences in cause specific survival and OS between patient treated with 
EF-RT as compared to patients treated with IF-RT.



Larger irradiation volumes might enhance 

the risk of

acute toxic late sequelaeacute toxic 
side effects
(hematotoxicity, 
gastrointestinal 
toxicity)

late sequelae
(organ toxicity, 
higher mortality 
rate, incidence of 
secondary 
malignancies)



DOSES?DOSES?



…The international experience suggests that radiation 
doses of 

25-30 Gy      to subclinical disease

36-40 Gy      to involved sites36-40 Gy      to involved sites

are appropriate to control Follicular Lymphoma

(or not ?).



In the German multicenter phase II study, TCLI (total central lynphatic 
irradiation) and EF-RT were applied to a total dose of 26 Gy (2 Gy 
single dose daily) with the exception of the whole abdomen irradiated 
to a total dose of 25.5 Gy (1.5 Gy single dose daily). 

In addition, a boost of 10 Gy was administered to 
macroscopically involved lymph nodes . 

More than one third of all recurrences occurred within radiat ion 
fields alone. 



Patients who received < 80% of prescribed dose had a significantly higher 
risk of in-field recurrence than those treated without dose violations. Dose 
deviations were mainly observed in regions with enlarged lymph nodes not 
subjected to boost therapy.

Stuschke et al, 1997. Results of a Prospective Multicenter Study



Guadagnolo et al, 2006: 106 patients with Stage I–II, Grade 1–2 follicular lymphoma 
treated with RT alone or radiation and chemotherapy (RT/CT)

The study reported a dose dependence for freedom from treatment failure



Perspectives for CS I-II disease

The EORTC initiated a randomized phase III trial with low dose TBI 
irradiation (1.5 Gy) and IFRT (26-40 Gy) versus IFR T (26-40 Gy)
alone based on promising Phase II data.alone based on promising Phase II data.



Rituximab and Involved Field Radiotherapy in Early Stage Follicular 
Lymphoma (MIR)
This study is currently recruiting participants. 
Verified by University of Heidelberg, January 2010

First Received: July 30, 2007 Last Updated: January 19, 2010 

Sponsor: University of Heidelberg 

Collaborators: 

German Low Grade 
Lymphoma Study Group
Roche Pharma AG

Information provided by: University of Heidelberg

ClinicalTrials.gov Identifier: NCT00509184



Another option may be the use of radioimmunotherapy , but data for 
its relevance in limited-stage FL are not yet available. 

In order to reduce morbidity in sensitive sites with enhanced risk of 
acute/late sequelae like the head and neck region/the abdomen, the 
use of intensity-modulated therapy to minimize salivary gland 
tissue and mucosa exposure might be beneficial.



ParotidParotid sparingsparing ??



Radiotherapy  has  any  role 
apart  from  palliation ?

Stage III-IV

apart  from  palliation ?



The  scenario …. Has many faces…



Treatment strategies include

• A  watch -and-wait strategy• A  watch -and-wait strategy

• Chemoimmunotherapy

• Monotherapy with rituximab

• Radioimmunotherapy (as an experimental 
approach)



Asymptomatic patients can be managed 
expectantly (watch-and-wait strategy ) 

In symptomatic* patients, chemoimmunotherapy
is regarded as standard therapy.

* B-symptoms
Hematopietic impairment

Bulky disease
Rapid lymphoma progression



Chemoimmunotherapy versus chemotherapy 
alone in previously untreated advanced follicular 

NH lymphomas



In symptomatic elderly patients with relevant 
comorbidities, rituximab ± single-agent 
chemotherapy , or low-dose involved-field 
radiotherapy might be appropriate. 

For younger patients with 
chemoresistant/relapsed disease, 
allogeneic HSCT might be 
considered, since advances in 
supportive care and better patient 
selection have resulted in improved 
outcomes.



Which role for Radiotherapy?

In the pre - rituximab era , the use of RT (30–40 Gy) 
after chemotherapy induction significantly improved 
DFS/OS compared to chemotherapy alone (68%/89% vs. 
41%/71%) in the first-line treatment of patients with bulky 
stage III/IV FL,  possibly implying cure in selected 
patients



(Aviles etal, 2002): between 1981 and 1995, 469 patients with follicular  lymphoma 
were treated with combined chemotherapy, mostly anthracycline-based regimens; 
patients who achieved complete response were randomly assigned either to receive 
adjuvant radiotherapy to sites or to nodal bulky disease or not (control group)

DFS

CHT  41%CHT  41%

CHT+RT  68%

OS

CHT   71%

CHT+RT  89%



Currently, the role of RT is poorly defined, since novel
strategies like chemo- and radioimmunotherapy lead to 
substantially improved PFS/OS rates with tolerable toxicity 
in the first-line treatment of advanced FL.



In the palliative setting, low-dose involved-field RT (4 Gy
given in two fractions) has been reported to provide a 
long-lasting response with minimal side effects



Currently, nontoxic involved-field RT (2 × 2 Gy) is 

In case of failure of low-dose RT, full-dose involved-field RT 
(30–40 Gy) plays a key role in providing symptom relief and 
local control.

Currently, nontoxic involved-field RT (2 × 2 Gy) is 
compared with standard chemotherapy chlorambucil in the 
phase III randomized HOVON 47/EORTC 20013 trial in 
previously untreated patients



In the palliative setting, low-dose involved-field 
irradiation constitutes an effective treatment option in irradiation constitutes an effective treatment option in 
order to control local symptoms with potential long-
lasting response.









FOLL-B



First line, stage I–II IFRT or EFRT (30–40 Gy) 

In patients with large tumor burden systemic therapy as 
indicated for advanced stages may be applied prior to optional 
radiation.



Stage III–IV, induction
Chemotherapy 
only upon the occurrence of
symptoms including B-symptoms, 
hematopoietic impairment,
bulky disease or rapid lymphoma 

Observation

bulky disease or rapid lymphoma 
progression

• If complete remission and long progression-free survival is to be  achieved, 
rituximab in combination with chemotherapy should be applied.

• Antibody monotherapy (rituximab, radioimmunotherapy) or single agent 
alkylators remain an alternative in patients with low risk profile or 
contraindications for a more intensive immuno-chemotherapy



Stage III–IV, 
consolidation

Radioimmunotherapy 

Rituximab (first line)

consolidation

Myeloablative radiochemotherapy 
followed by autologous
stem cell transplantation



Rituximab should be added if the previous 
antibody-containing scheme achieved a >12 
months duration of remission� prolongs 
PFS

Relapsed disease

Early relapses (<12 months), a non cross-
resistant schemeshould be preferred 
(e.g. fludarabine after CHOP).

PFS
repeat biopsy to rule out
a secondary transformation 
into aggressive lymphoma

Radio-immunotherapy (preferable as 
consolidation) and potentially curative 
allogenic stem cell transplantationmay be 
discussed

Myeloablative consolidation followed by 
autologous stem cell transplantation�
prolongs PFS & OS





Additional CHT mostly failed to improve treatment results 
achieved with RT alone

Randomized trials with small patients numbers in the 
1970s/1980s and recently published data from non 
randomized trials did not confer a definitive OS 
advantage with additional adjuvant CHTadvantage with additional adjuvant CHT



The use of autologous hematopoietic stem cell 
transplantation (HSCT) for patients in first remission or 
chemosensitive relapse prolongs progression-free survival 
while the effect on overall survival remains unclear 
compared to standard chemotherapy.compared to standard chemotherapy.

However, long-term results are flawed by high relapse rates 
and risk of secondary malignancies. 

In patients with relapsed/chemoresistant disease, allogeneic 
HSCT constitutes the only curative approach but is 
associated with high treatment-related mortality.


