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RADIATION THERAPY FOR AGGRESSIVE NODAL NHL




MALIGNANT LYMPHOMAS

Uniquely sensitive to ionizing radiation.

For majority of anatomic locations, the sensitivity of the
tumor is greater than that of the surrounding normal
tissue, usually by a considerable amount, a luxury not

available when treating most solid tumors.




Background

Radiation Therapy for Early Stage Disease (Stage | & II)
Radiation Therapy for Advanced Stage Disease (Stage Il & V)
Radiation Therapy Treatment Volume

Radiation Dose




THE ANN ARBOR/ COTSWOLDS STAGING CLASSIFICATION

Stage | Involvement of a single lymph node region or single extralymphatic organ or site (I;)

Stage Il Involvement of two or more lymph node regions on the same side of the diaphragm (I1) or localized

involvement of an extralymphatic organ or site (ll;) and one lymph node region on the same side of the

[ J ~J 7 ==\ 7 74

Stage Il Involvement of lymph node regions on both sides of the diaphragm, which may also be accompanied by
involvement of the spleen (lllg) or by localized contiguous involvement of only one extranodal organ site (lllz),
or both (lllge).

i, With or without involvement of splenic hilar, celiac, or portal nodes

Hi, With involvement of para-aortic, iliac, and mesenteric nodes

Stage IV Diffuse or disseminated involvement of one or more extranodal organs or tissues, with or without associated

lymph node involvement

Designations applicable to any disease state

A No symptoms

B Fever (temperature >38A°C), drenching night sweats, unexplained loss of >10% body weight within the
preceding 6 mo

X Bulky disease (a widening of the mediastinum by more than one-third or the presence of a hodal mass with a

maximal dimension >10 cm)

E Involvement of a single extranodal site that is contiguous or proximal to the known nodal site
Cs Clinical stage
PS Pathologic stage (as determined by a laparotomy)

J Clin Oncol 1989;7:1630-1636,



INTERNATIONAL PROGNOSTIC INDEX (IPI)

International NHL Prognostic Factors Project

Factors Included:

Age > 60 years
Stage Il to IV

> 1 Extranodal Site
Performance Status 2

LDH > normal

Outcomes Based on IPI
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RADIATION THERAPY FOR STAGE | & Il




Br. J. Cancer (1994), 69, 10881093 © Macmillan Press Ltd., 1994

Clinical stage 1 non-Hodgkin’s lymphoma: long-term follow-up of patients
treated by the British National Lymphoma Investigation with
radiotherapy alone as initial therapy

B. Vaughan Hudson', G. Vaughan Hudson', K.A. MacLennan?, L. Anderson' & D.C. Linch'

'The British National Lymphoma Investigation, Departments of Haematology and Oncology, University College London School of
Medicine, London WIN 8AA, UK; *Institute for Cancer Studies, St James' University Hospital, Leeds LS9 7TF, UK.

Patients: 451

Patients in BNLI Studies (1974-1991)
Stage I/ IE, No B Symptoms

Age: > 16 Years (Median-56 Yrs)

High Grade: 243
Nodal — 145 (60%)
E. Nodal — 98 (40%)

RT Technique: ?? EFRT (Not Documented for all pts.)
RT Dose: 40Gy/ 20#

10 Year DFS: 45%, 10 Year CCS: 61%

Br J Cancer 1994



British Journal of Cancer (2004) 90, | 5] - 1155
© 2004 Cancer Research UK All nights reserved 0007 -0920/04 $2500

www.bjcancer.com

Long-term follow-up of patients treated with radiotherapy alone
for early-stage histologically aggressive non-Hodgkin's lymphoma

) Spicer', P Smithz, K Maclennanz, P Hoskin’, B Hancock‘. D Linch? and R Pel:t:engell"""s

‘Department of Oncology, St Georpe’s Hospital Medical School, Cranmer Temace, London SWI7 ORE, UK; ?British National Lymphoma Investigation
(BNL)), Cancer Research UK and UCL Cancer Trials Centre, 222 Euston Road, London NWI 2DA, UK; “Mount Vernon Hospital, Rickmansworth Road
Northwood, Middlesex HA6 2RN, UK: *University of Sheffield, Weston Park Hospital, Whitham Road, Sheffield $10 2§, UK;

“Department of Haematology, St George’s Hospital Medical School, Cranmer Terrace, London SWI7 ORE, UK

Patients: 377

Patients in BNLI Studies (1974-1997)
Stage I/ 1l, No B Symptoms

Age: > 16 Years

All High Grade

RT Technique: IFRT

RT Dose: 35-40Gy

CR: 294/377 (78%)

10 Year DFS: 44%, 10 Year OS: 51%, 10 Year CCS: 63%

Br J Cancer 1994
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Figure 3 Cause-specific survival according to stage of patients with early Figure 4 Cause-specific survival according to age of patients with early
aggressive NHL aggressive NHL

CR Rates superior in Pts. <60 Yrs, Stage |
Inferior OS in older age due to unsuccessful salvage
Similar results reported by:

Timothy et al, 1980

Hagberg et al, 1989

Br J Cancer 1994



Is only Radiation Therapy Adequate for
Early Stage NHL




A RANDOMIZED STUDY OF RADIOTHERAPY VERSUS
RADIOTHERAPY PLUS CHEMOTHERAPY IN STAGE I-1l NON-
HODGKIN'S LYMPHOMAS.

Randomized Trial
]

N= 73

Stage | & I

Treatment:
Extended field radiotherapy alone (RT) vs.
RT + CT (vincristine, streptonigrin, cyclophosphamide and prednisone)

Median follow up of 5 years

DFS:
RT: 45%
RT + CT. 80% , p=0.01

Dead due to disease progression:
RT: 59%
RT + CT. 9% , p=0.01

Nissen et al, Cancer 1983
Monfardini et al, IJROBP 1980



Is only Chemotherapy Adequate for
Early Stage NHL




CHEMO VS CHEMO + RT IN EARLY STAGE DLBCL

SWOG
8736

ECOG

LNH-93-1
(GELA Group)

LNH-93-4
(GELA Group)

RANDOMIZED TRIALS

Stlor IE (Bulky+Non 401
Bulky)

4.4yrs

St Il or lIE (Non Bulky
only)

St | (Bulky or EN only) 215 12yrs

St II (Bulky+Non
Buky)

Age <60 647
(210% bulky, 50% EN,
0 aalPl)

7.7yrs

Age >60 (8% bulky, 576
56% EN)

6.8yrs

CHOPX3 + IFRT (40-
55Gy)

CHOPx8

CHOPx8:
If CR:
IFRT 30Gy

No RT

If PR: IFRT 40Gy

ACVBPx3 + MTX, Ifos,
VP16, ara-C

CHOPxX3+IFRT (30-
40Gy)

CHOPx4+IFRT (40Gy)

CHOPx4

5-y PFS: 77%
5-y OS: 92%

5-y PFS: 64%
5-y OS: 72%

6-y DFS:69%
6-y FFS:70%
6-y OS:79%

6-y DFS:53%
6-y FFS:53%
6-y OS:67%

6-y FFS:63%
6-y 0S:69%
5-y EFS:82%
5-y 0S:90%
5-y EFS:74%
5-y OS:81%
EFS:66%
0S:72%

EFS:68%
0S:68%

0.03
0.02

0.05
0.05
0.23

0.004
0.001

0.7
0.6



SWOG 8736 STUDY

Study not designed to address the need for IFRT.
Study designed to address the possibility to reduce CT with IFRT

e
5 Yr DFES & OS superior in CT + RT arm

Life-threatening toxic effects (Myelosupression):
CHOP : 40% (p=0.06)
CHOP+RT: 30%

Left Ventricular Dysfunction:
CHOP : 7 pts (p=0.02)
CHOP+RT: Nil

Updated Results (Median FU 8.2yrs):
No difference in DFS & OS i.e late relapses in CT+RT
Analysis based on IPl (CT+RT arm) — 5 Yr OS
0 Risk Score: 94%
1 Risk Score: 70%
3 Risk Score: 50%
| : - rick £ | i inad

In the presence of risk factors



ECOG STUDY

[ —
DESIGN: CHOPx8

If CR: IFRT 30Gy vs. No RT
If PR: IFRT 40Gy
12 Yr DFS, FFS, & OS superior in CT + RT arm

Improved outcome with CT+RT despite imbalance in proportion of bulky
disease: 26% in CT+RT arm vs. 17% in CT only arm

CR was achieved only in 61% pts.

Partial responders to CT who received adjuvant IFRT (40Gy) had 6-Yr
FFS (63%) & OS (69%) comparable to pts. Achieving CR after CT only.




GELA GROUP: LNH93-1 TRIAL

I
DESIGN:

ACVBPx3 + MTX, Ilfos, VP16, ara-C (Maint. CT)
VS
CHOPX3+IFRT (30-40Gy)

5Yr EFS & OS superior in the Intensive CT arm

Patterns of Relapse:
ACVBP arm: 41% at primary site of disease
CHOP+RT arm: 23% at primary site of disease

Inference: Adjuvant RT cannot replace inadequate CT
Adjuvant RT reduces relapse rates at the primary site
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SUMMARY OF RANDOMISED TRIALS FOR EARLY STAGE

Combined modality treatment remains the standard of care

Adjuvant radiation therapy improves outcome (DFS, FFS)

Adjuvant radiation therapy cannot compensate for inadequate chemotherapy
Intensive chemotherapy is associated with significant toxicity

Optimal number of cycles of chemotherapy is still an area of debate

Optimal dose of IFRT in the context of combined modality therapy is not
clearly established

Currently no randomised trial comparing
R-CHOP/ CHORP like regimens vs. R-CHOP/ CHOP + IFRT




CURRENT RECCOMENDATIONS FOR EARLY STAGE

LOW RISK GROUP:

CHOP £ R (CD 20+ve) x 3 # + IFRT 40-45Gy
ADVERSE RISK GROUP:

CHOP £ R (CD 20+ve) x 6-8 # + IFRT 36-40Gy
PARTIAL RESPONDERS TO CHEMO:

Adjuvant IFRT 40-45Gy




RADIATION THERAPY FOR STAGE Ill & IV




CURRENT STANDARD OF CARE

Multiagent Chemotherapy = IFRT




IFRT for Initial Sites of Bulky Disease after

Complete Response to Chemotherapy




ADJUVANT RADIOTHERAPY TO SITES OF PREVIOUS BULKY DI SEASE
IN PATIENTS STAGE IV DIFFUSE LARGE CELL LYMPHOMA.

Randomised Trial

N= 218

Treatment: CEOP-bleo (cyclophos, epirubicin, vincristine, prednisone, bleomycin)
alternating with DAC (dexamethasone, cytosine arabinoside, and cisplatinum)

CR: 155 pts

Bulky disease: 88

Adjuvant IFRT (40-50Gy):

No Adjuvant RT:

5Yr DFS:

Adjuvant IFRT (40-50Gy):

No Adjuvant RT:

5Yr OS:

Adjuvant IFRT (40-50Gy):

No Adjuvant RT:

43 pts.
45 pts.

12%
35%

81%
55%

Aviles et al, IJROBP 1994



IFRT for Partial Responders After Chemotherapy




[JROBP 2006



Leukemia & Lymphoma 2005



Leukemia & Lymphoma 2005



IFRT for Bulky Sites/ Partial Response After
High Dose Chemo & Stem Cell Transplant




[JROBP 1997



[JROBP 2009



OS WITH RITUXIMAB % IFRT




DFS WITH RITUXIMAB * IFRT




SUMMARY OF RT FOR ADVANCED STAGE

IFRT improves DFS, FFS, OS in patients with poor prognostic factors (bulky disease)
IFRT increases response rates and DFS/ FFS in partial responders to chemo

IFRT improves DFS/ FFS in pts with bulky disease after achieving complete
Response to chemotherapy

IFRT improves DFS/FFS/ OS in patients with resistant/ refractory disease
undergoing HDCT & SCT




RADIATION THERAPY GUIDELINES

FOR

AGGRESSIVE NODAL LYMPHOMAS

Stage Treatment Radiotherapy Dose
Complete Partial Response
Response

Ip 1la CTh x 4 cycles + IFRT 35-40Gy 45Gy

Iax. Hax CTh x 6-8 cycles + IFRT 35-40Gy 40-45Gy

1B, I, IV CTh x 6-8 cycles IFRT No RT 40-45Gy

gy, Hly, IVy CTh x 6-8 cycles + IFRT 35-40Gy 40-45Gy

Use conformal fields (3D-CRT/ IMRT) wherever applicable
RT to be started 12-14 days after completion of CTh




