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Learning Objectives

• Describe indications for RT in the management of patients with 
lymphoma
• Classical Hodgkin lymphoma (HL)

• Non-Hodgkin lymphoma (NHL): diffuse large B-cell lymphoma (DLBCL), 
follicular lymphoma (FL), marginal zone lymphoma (MZL)

• Recognize how systemic therapy and diagnostic imaging influence RT 
recommendations and dose

• Identify strategies to minimize radiation toxicity, including involved 
site/node RT, and scenarios that may benefit from advanced RT 
techniques
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Workup for lymphoma (highlights) 
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18F presenting with persistent 
cough, eventually leading to CXR

H&P • Systemic symptoms (fatigue, pruritis)
• B-symptoms

• Unexplained fever >100.5 for >=1 mo
• Unexplained weight loss >10% body 

weight in 6 mo
• Drenching night sweats

• LN exam

Labs • ESR, LDH
• Pregnancy test (females of 

childbearing age)

Path • Excisional or core biopsy > fine needle
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Staging and response assessment
Lugano classification (highlights)
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Staging

• PET/CT for routine staging of 
FDG-avid lymphomas, CT 
otherwise

• BM biopsy not required for HL 
and most DLBCL

• Bulky: No X, report longest 
measurement by CT

Response assessment

• PET/CT is SOC for remission assessment

• Standard reporting through Deauville 5-
point scale

• Complete metabolic response even with 
persistent mass is considered CR

Surveillance
• Routine scanning discouraged for HL and 

DLBCL
Cheson JCO 2014; Barrington JCO 2014



Type in your twitter 
handle here

PET/CT Response assessment
Deauville score (Lugano)

5-PS scores most intense uptake in a site of initial disease
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Barrington JCO 2014

1 No uptake above background

2 Uptake <= mediastinum

3* Uptake >mediastinum but <= liver

4 Uptake moderately higher than liver

5 Uptake markedly higher than liver and/or new lesions

X New areas of uptake unlikely to be related to lymphoma

*for de-escalation studies, Deauville 3-5 considered positive
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PET/CT Response assessment
Potential pitfalls

Beware of other FDG 
uptake on PET

• Brown fat
• Neck, SCV

• Mediastinum (peri-
aortic)

• Paravertebral

• Suprarenal

• Sarcoidosis

7

S/p ABVD x 4: Deauville 4

Brown fat activation

Residual uptake
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Staging: Modified Ann Arbor staging for HL and NHL
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Cheson JCO 2014

• A/B designation only 
for HL

• Extra-lymphatic 
involvement: CSF, 
BM, liver, lungs (not 
direct extension)
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Role of RT for Hodgkin lymphoma
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Early stage (Stage I/II)
• Favorable
• Unfavorable

Advanced stage (Stage III/IV, 
[bulky stage II])

• Incomplete response to 
chemotherapy

• (Bulky disease)

Relapsed/refractory
• Peri-transplant
• Salvage 
• Palliation

Contemporary trials evaluate the role of RT in the era of PET
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Case

• 30F with progressive right neck 
fullness without B-symptoms

• Biopsy demonstrates nodular 
sclerosing Hodgkin lymphoma

• ESR is 8
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Case 1

Which of the following best describes the patient’s 

clinical stage? 

1. Stage IA favorable

2. Stage IIA favorable

3. Stage IA unfavorable

4. Stage IIA unfavorable

http://bit.ly/33peeyY
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Pathology
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Classic Hodgkin lymphoma
Nodular lymphocyte predominant 
Hodgkin lymphoma (NLPHL)

Immunophenotype CD15/30+, CD20/45- CD15/30-, CD20/45+

Neoplastic cell Reed-Sternberg cells (minority) “Lymphocytic and histiocytic” cells

Inflammatory 
background

Composition varies across subtypes Lymphocytes, histiocytes

• Nodular sclerosing
• Mixed cellularity
• Lymphocyte-rich
• Lymphocyte-depleted

Different treatment paradigms for these two pathologic entities
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Case

• 30F with progressive right neck 
fullness without B-symptoms

• Biopsy demonstrates nodular 
sclerosing Hodgkin lymphoma

• ESR is 8

12

Case 1

Which of the following best describes the patient’s 

clinical stage? 

1. Stage IA favorable

2. Stage IIA favorable

3. Stage IA unfavorable

4. Stage IIA unfavorable

http://bit.ly/33peeyY
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Definition of unfavorable varies across groups

13

From NCCN v2.2021
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Evolution of early stage HL strategies

GHSG HD10

• De-escalation of 
treatment for 
favorable HL 
(ABVDx2 + 20 Gy)

14

2010 2020

GHSG HD11

• RT dose for 
unfavorable HL 
(ABVDx4 + 30 Gy)

2015

Risk-adapted
• Prognostic features guide Rx
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Evolution of early stage HL strategies

GHSG HD10

• De-escalation of 
treatment for 
favorable HL 
(ABVDx2 + 20 Gy)
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2010 2020

GHSG HD16 
• Favorable HL 
• PET2
• ABVDx2 + 20 Gy

GHSG HD11

• RT dose for 
unfavorable HL 
(ABVDx4 + 30 Gy)

EORTC H10 
• Favorable HL 

(ABVDx3+RT vs 
ABVDx4)

• Unfavorable HL 
(ABVDx4+RT vs 
ABVDx6)

• PET2

RAPID
• Stage I/IIA HL
• PET3
• ABVDx3 +/- RT

RATHL
• Stage IIA bulky, 

IIB-IV HL
• PET2
• ABVDx2 → AVDx4

GHSG HD17
• Unfavorable HL
• PET4
• BEACOPPesc x2 + 

ABVD x2

2015

Response-adapted
• PET-guides therapy

Risk-adapted
• Prognostic features guide Rx
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Treatment de-escalation for early stage favorable HL

GHSG HD10

Stage I/II without clinical risk factors

16

Engert NEJM 2010

ABVD: Adriamycin, bleomycin, vinblastine, dacarbazine

R

4 ABVD

2 ABVD

30 Gy IFRT

20 Gy IFRT

2 ABVD 30 Gy IFRT

4 ABVD 20 Gy IFRT

Established ABVDx2 + 20 Gy as standard



Type in your twitter 
handle here

Case

Undergoes PET/CT after 
ABVDx2:
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Case 1 Early stage 

favorable HL

Deauville 2 after ABVD x 2

Pre-chemotherapy PET PET after ABVDx2

What is the role of 

consolidation RT in the setting 

of a complete metabolic 

response to ABVDx2?



Type in your twitter 
handle here

Response-adapted treatment 
Can therapy be further de-escalated for favorable HL?

GHSG HD16
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Fuchs JCO 2019

Fuchs JCO 2019
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Positron Emission Tomography–Guided

Treatment in Early-Stage Favorable Hodgkin

Lymphoma: Final Results of the International,

Randomized Phase III HD16 Trial by the German

Hodgkin Study Group
Michael Fuchs, MD1; Helen Goergen1; Carsten Kobe, MD2; Georg Kuhnert, MD2; Andreas Lohri, MD3,4; Richard Greil, MD5,6;

Stephanie Sasse, MD1; Max S. Topp, MD7; Erhardt Schäfer, MD8; Bernd Hertenstein, MD9; Martin Soekler, MD10;

Martin Vogelhuber, MD11; Josée M. Zijlstra, MD, PhD12; Ulrich Bernd Keller, MD13; Stefan W. Krause, MD14; Martin Wilhelm, MD15;

Georg Maschmeyer, MD16; Julia Thiemer, MD17; Ulrich Dührsen, MD18; Julia Meissner, MD19; Andreas Viardot, MD20; Hans Eich, MD21;

Christian Baues, MD2; Volker Diehl, MD1; Andreas Rosenwald, MD22; Bastian von Tresckow, MD1; Markus Dietlein, MD2;

Peter Borchmann, MD, PhD1; and Andreas Engert, MD1

ab
stract

PURPOSE Combined-modality treatment (CMT) with 23 ABVD (doxorubicin, bleomycin, vinblastine, and

dacarbazine) and small-field radiotherapy is standard of care for patients with early-stage favorable Hodgkin

lymphoma (HL). However, the role of radiotherapy has been challenged. Positron emission tomography (PET)

after 23 ABVD (PET-2) might help to predict individual outcomes and guide treatment.

METHODS Between November 2009 and December 2015, we recruited patients age 18 to 75 years with newly

diagnosed, early-stage favorable HL for this international randomized phase III trial. Patients were assigned to

standard CMT of 23 ABVD and 20-Gy involved-field radiotherapy or PET-guided treatment, omitting involved-

field radiotherapy after negative PET-2 (Deauville score , 3). Primary objectives were to exclude inferiority of

10% or more in 5-year progression-free survival (PFS) of ABVD alone compared with CMT in a per-protocol

analysis among PET-2–negative patients (noninferiority margin for hazard ratio, 3.01) and to confirm PET-2

positivity (Deauville score $ 3) as a risk factor for PFS among CMT-treated patients.

RESULTS We enrolled 1,150 patients. Median follow-up was 45 months. Among 628 PET-2–negative, per-

protocol–treated patients, 5-year PFS was 93.4% (95% CI, 90.4% to 96.5%) with CMT and 86.1% (95% CI,

81.4% to 90.9%) with ABVD (difference 7.3% [95% CI, 1.6% to 13.0%]; hazard ratio, 1.78 [95% CI, 1.02 to

3.12]). Five-year overall survival was 98.1% (95% CI, 96.5% to 99.8%) with CMT and 98.4% (95% CI, 96.5% to

100.0%) with ABVD. Among 693 patients who were assigned to CMT, 5-year PFS was 93.2% (95% CI, 90.2%

to 96.2%) among PET-2–negative patients and 88.4% (95% CI, 84.2% to 92.6%) in PET-2–positive patients

(P = .047). When using the more common liver cutoff (Deauville score, 4) for PET-2 positivity, the difference was

more pronounced (5-year PFS, 93.1% [95% CI, 90.7% to 95.5%] v 80.9% [95% CI, 72.2% to 89.7%];

P = .0011).

CONCLUSIONIn early-stage favorable HL, a positive PET after two cycles ABVD indicates a high risk for treatment

failure, particularly when a Deauville score of 4 is used as a cutoff for positivity. In PET-2–negative patients,

radiotherapy cannot be omitted from CMT without clinically relevant loss of tumor control.

J Clin Oncol 37. © 2019 by American Society of Clinical Oncology

INTRODUCTION

Hodgkin lymphoma (HL) is one of the best-curable

cancers in adults today. This is especially true for

patients with early-stage favorable disease for which

more than 90% of all patients achieve long-term re-

mission with first-line therapy.1-3 Treatment intensity

for these patients has been substantially reduced

over the last decades in terms of both chemotherapy

and radiotherapy. To date, two cycles of doxorubicin,

bleomycin, vinblastine, and dacarbazine (ABVD), fol-

lowed by 20-Gy involved-site radiotherapy, are con-

sidered the standard of care.

Despite the limited amount of therapy needed to

achieve these high cure rates, there is still concern

over late adverse effects, including second malignant

neoplasms (SMNs)4,5 and organ toxicity.6-8 Assuming
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2 ABVD 20 Gy IFRT

2 ABVD

20 Gy IFRT

PET

PET

-

+

No RT

N=1150

D1-2

PET-2 neg (D1-2) patients

RT cannot be safely omitted after a complete metabolic response to ABVDx2

Pre-specified non-
inferiority margin: 5-yr 
PFS difference <=10%
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Case

Undergoes PET/CT after 
ABVDx2:

Recommended consolidation 
involved site RT (20 Gy)

19

Case 1 Early stage 

favorable HL

Deauville 2 after ABVD x 2

Pre-chemotherapy PET PET after ABVDx2

What is the role of 

consolidation RT in the setting 

of a complete metabolic 

response to ABVDx2?
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Evolution of radiation fields
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Evolution of radiation fields

Girinsky Radiother Oncol 2006

recurrences usually occurred in init ially involved nodes in

pat ients t reated with chemotherapy alone.

The design of INRT also implies that the init ial tumor

volume should be irradiat ed. This design can be

considered as an init ial requirement but not necessarily

as a final one. The decision to deliver radiat ion to the

init ial tumor volume was based on two maj or facts. First ,

it was considered an intermediate step between conven-

t ional involved-field irradiat ion and far more limit ed

irradiat ion of the tumor remnants alone. Secondly, it

was realized that by delivering radiat ion exclusively to

tumor remnants, no radiat ion would be delivered to

lymph nodes in complete remission. This at t itude seemed

t o be premat ure and our decision t o even del iver

radiat ion to lymph nodes in CR was recent ly vindicated

by the results of the H9 F t rial [12] .

It is noteworthy that gradually reducing the size of the

radiat ion field will provide radiat ion oncologists with a

t ransit ion period allowing learning and t raining.

The use of INRT implies greater accuracy in ident ifying

and contouring involved lymph nodes. Therefore, all modern

imaging technologies should be used to achieve this goal,

notably the prechemotherapy PET scan. As fusion possibi-

li t ies are recommended to delineat e the init ial t umor

volume on the postchemotherapy CT scan, all radiological

imaging should be best performed with the pat ient in the

t reatment posit ion.

Bet ter sparing of normal t issues (salivary glands, heart ,

coronary arteries, and breast in female pat ients) is expected

with the use of INRT compared with convent ional IFRT

(Figs. 7 and 8) provided the init ial tumor mass isnot too large

and involved lymph nodes are not too numerous.

Conclusions
INRT is expected to be as good as IFRT in terms of local

cont rol. Significant ly fewer late complicat ions are expected

because of limited irradiat ion of normal t issue. Training and

quality assurance programs will be crucial for the proper

implementat ion of INRT guidelines. More details will soon be

available on the EORTC website.
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Fig. 8. Comparison between radiat ion field sizes and the volume of heart irradiat ion using either IFRT (A and B) or INRT (C and D) for a

mediast inal tumor mass (PTV in red color).

Involved-node radiat ion therapy276

EFRT IFRT INRT/ISRT

Late 2000sLate 1980s-1990sLate 1960s

Mantle, inverted Y = TLI

MOPP MOPP à ABVD ABVD

Radiation Chemotherapy
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Involved-node/site radiotherapy technique
• Pre-chemotherapy GTV 

determines CTV

• INRT is a special case of ISRT 
in which optimal imaging is 
available

• ISRT CTV may be larger to 
accommodate uncertainties 
in defining pre-chemo GTV

• Modern RT techniques (3D-
planning versus 2D bony 
anatomy)

21

Girinsky Radiother Oncol 2006; Specht IJROBP 2013

Pre-chemo CT Pre-chemo CT GTV Post-chemo CT

Final CTV, modified for 
anatomic changes

Post-chemo CT with pre-
chemo GTV (pink) and 
residual abnormality (green)
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Outcomes with smaller fields

No randomized data on IFRT versus 
ISRT/INRT

• Prospective data (EORTC H10)

• Retrospective data
• BCCA: LRR (2%) in 5 (EBRT 3, IFRT 2)

• University of Copenhagen (INRT): ‘in-
node’ relapse in 2 (1.2%)

• No marginal relapses

22

Campbell JCO 2008; Nielsen Radiother Oncol 2020

Smaller fields are not associated with increased rates of relapse
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Size does matter

Reduction in breast cancer risk with smaller fields

23

Conway IJROBP 2017; De Bruin JCO 2009

BCCA
1961-2009

Mantle field

Chemotherapy 
alone

IFRT, ISRT, 
INRT

Netherlands
1965-1995
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Case
Simulated with arms 
down → less breast 
tissue brought in 
medially (Denniston Front Oncol 
2016)

“Toolkit” of RT 
techniques
• DIBH 

• 4D CT

• 3D conformal

• IMRT/VMAT

• Proton therapy

• IGRT

24

Case 1 Early stage favorable HL

Recommended 

20 Gy involved 

site RT (ISRT)

Pre-chemotherapy PET/CTCT simulation (with IV contrast)
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Treatment techniques for mediastinal lymphoma
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Free breathing Deep inspiration breath hold (DIBH)

Heart (mean) 7.2 Gy 2.8 Gy

Breast (mean) 0.2 Gy 0.2 Gy

Lungs (mean) 4.5 Gy 3.9 Gy

Lungs V20 4% 3%

Lungs V5 25% 22%
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Deep inspiration breath hold (DIBH)
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Paumier IJROBP 2012

Greatest benefit of DIBH for tumors with only upper mediastinal involvement

Dosimetric comparison of DIBH versus free breathing (FB): Institut Gustave Roussy
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Approaches for lower mediastinal lymphoma
Various landmarks used to define 
lower mediastinal involvement:

27

Inferior left 
pulmonary artery

Carina+3 cm

L mainstem 
coronary artery

Upper 
mediastinum

Lower 
mediastinum
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Approaches for lower mediastinal lymphoma
“Butterfly” IMRT/VMAT
• 5-7 total beams

• 2-3 non-coplanar arcs

• Anterior 300°-30°

• Posterior 160°-210°

28

Voong Radiat Oncol 2014; Starke Radiother Oncol 2018
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Approaches for lower mediastinal lymphoma
“Butterfly” IMRT/VMAT
• 5-7 total beams

• 2-3 non-coplanar arcs

• Anterior 300°-30°

• Posterior 160°-210°

29

Proton therapy
• Anterior or anterior oblique 

+/- posterior beams

• Volumetric repainting if 
using a single beam

Voong Radiat Oncol 2014; Starke Radiother Oncol 2018
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Suggested acceptable doses to OARs
Mediastinal target

May help guide consideration of advanced RT technique (IMRT/VMAT, 
proton therapy), or omission of RT if unable to achieve a safe plan

30

Dabaja Blood 2018



Type in your twitter 
handle here

Case

33F with lump in throat and left 
neck swelling

31

Stage IIA early unfavorable given bulky disease and 
number of nodal sites

• Nodular sclerosing 
HL of both SCV, 
mediastinum, L 
hilar, R IMN

• No B-symptoms

• ESR 11
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Early stage unfavorable HL
Can dose be de-escalated?

GHSG HD11 (pre-PET era)

• 2 randomizations:
• ABVD vs BEACOPP (bleomycin, etoposide, 

doxorubicin, cyclophosphamide, vincristine, 
procarbazine, prednisone)

• 20 versus 30 Gy IFRT

• Worse FFTF with ABVD+20 Gy

• Established ABVDx4+30 Gy as 
standard

• RT de-escalation depends on chemo 
backbone

32

Eich JCO 2010

N=1395 early 
stage unfavorable 
(IA/B-IIA, IIB 
without bulk or E)
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Response-adapted therapy for early stage HL
Omission of RT in setting of negative PET

33

Raemaekers JCO 2014; Andrew JCO 2017; Radford NEJM 2015

Experimental

Standard

R

3 ABVD PET

IFRT

Observation

-

+ 1 ABVD + IFRT

UK RAPID

IFRT 30 Gy

Deauville 1-2 considered negative 

PET
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Response-adapted therapy for early stage HL
Omission of RT in setting of negative PET

34

Raemaekers JCO 2014; Andrew JCO 2017; Radford NEJM 2015

Experimental

Standard

R

3 ABVD PET

IFRT

Observation

-

+ 1 ABVD + IFRT

UK RAPID

IFRT 30 Gy

Deauville 1-2 considered negative 

PET

R

2 ABVD

2 ABVD

PET 1 ABVD + INRT

PET

- 2 ABVD

+ 2 BEACOPPesc + INRT

R

2 ABVD

2 ABVD

PET 2 ABVD + INRT

PET

- 4 ABVD

+ 2 BEACOPPesc + INRT

EORTC H10F

EORTC H10U

INRT 30 Gy
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Response-adapted therapy for early stage HL
Omission of RT in setting of negative PET

35

UK RAPID
N=602 (426 PET negative), 64% fav by EORTC

EORTC H10
N=444/693 favorable/unfavorable

Cohort
Clinical stage IA, IIA
• Excluded mediastinal bulk
• 2003-2010

Stage I/II
• 40% unfavorable patients with bulk
• 2006-2010

Design
Non-inferiority
• <=7% difference in 3-yr PFS

Non-inferiority
• <=10% difference in 5-yr PFS 

Results
• PFS3 94.6% vs 90.8%
• △: -3.8% (95% CI -8.8-1.3%)

• Interim analysis declared futility
• F PFS5: 99% vs 87%, HR 15.8 (95% CI 3.8-66.1)
• U PFS5: 92% vs 90%, HR 1.45 (0.8-2.5)

RT cannot be safely omitted after ABVD chemotherapy, even with negative PET/CT
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Safe omission of RT depends on chemo backbone

GHSG HD17

• Early unfavorable HL

• Non-inferiority margin PFS5 <=8%

• RT can be safely omitted after negative PET with more intensive 
chemotherapy backbone (2+2)

36

Borchmann Lancet 2021

2+2: BEACOPPesc x2 + ABVD x2

R

2+2 PET

30 Gy IFRT

Observation

-

+ 30 Gy INRT

D1-2
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Response-adapted therapy for (early stage) HL
De-escalation of chemotherapy
RATHL

• IIB-IV HL, or IIA with bulky 
disease or >=3 nodal sites

• Stage II (42%), bulky (32%)

• No RT recommended for patients 
with negative PET2 (D1-3)
• RT given 2.6% ABVD, 4.3% AVD

• Technically, did not meet non-
inferiority margin (<=5% 
difference in PFS3)

37

Johnson NEJM 2016

R

ABVD x 2

ABVD x4

AVD x 4
PET

-

+ BEACOPP

PFS3 85.7%

PFS3 84.4%

PFS3 difference: 1.6% (95% CI, -3.2-5.3)
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My clinical practice for early stage HL

Fulfills criteria for GHSG favorable?

38

ABVDx2 → PET/CT (D1-3) → ISRT (20 Gy) 
[GHSG HD10/HD16]

Yes

Plan to use PET to guide 
subsequent management?

No

Yes ABVDx2 → PET/CT

• Chemo alone (worse outcomes)
• D1-2: ABVDx1-2 [H10F, RAPID, no bulk], ABVDx4 

[H10U]
• D1-3: AVDx4 [RATHL]

• Chemo+RT
• D1-3: ABVDx1-2 + ISRT (30 Gy) [H10, RAPID] 

• D4-5: ABVD or intensification of therapy →
PET/CT (versus biopsy)

No

ABVDx4 → PET/CT → ISRT
[adapted GHSG HD11]

• D1-3: 30 Gy

• D4: 36 Gy

Combined modality 
approach with best 
outcomes

• RT improves PFS 
~7-10% (bulky), 
otherwise ~5-7%
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Case
33F with stage IIA unfavorable HL

• Treated with ABVDx4

• Complicated by bleomycin toxicity

• PET/CT Deauville 2 

39

Pre-chemo PET/CT PET/CT after ABVDx4

Consolidated with ISRT (30 Gy) 
with PBS proton therapy
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Role of RT for bulk

40

Picardi Leuk Lymph 2007

Italian RCT

• N=260 with >=5 cm disease
• 66% stage I/II 

• 34% stage III/IV

• VEBEP x6 (Vinblastine, etoposide, 
bleomycin, epirubicin, prednisone)

• Randomized after negative PET to 
IFRT (32 Gy) versus observation

• RT improves PFS ~10%

• All relapses in obs arm within bulky 
site and contiguous nodal areas

D iscussion

The role of combined modality treatment (i.e.,

chemotherapy þ radiotherapy) in patients with

Hodgkin’s lymphoma is controversial [10 –14]. First,

modern chemotherapy regimens may be potent

enough to eradicate all tumor cells. Second, radio-

therapy may lead to late and often fatal com-

plications such as secondary solid tumors and

cardio-pulmonary toxicity. New approaches to tailor

Figure 2. Probability of developing a malignancy in patients with post-chemotherapy PET -negative residual masses in the observation arm

(n¼80) and in the radiation arm (n¼80). M onths, months from the start of chemotherapy.

Table II. Findings in 13 Hodgkin’s lymphoma patients in the entire randomized population who relapsed.

Histology

subtype Stage

Bulky at diagnosis Restaging after CTh

Relapse siteSite Size (cm)* PET-timing{ mass size (cm)*

Observation arm

1 NS IV mediastinum 12 4 3 mediastinum, cervical, axillary, lung

2 NS III mediastinum 8 5.5 1.5 mediastinum, cervical, axillary, lung

3 M C II mediastinum 8 5 2 mediastinum, axillary, lung

4 M C II para-aortic 8 3.5 2 para-aortic, iliac, inguinal

5 NS IV para-aortic 8 3.5 2 para-aortic, iliac, inguinal

6 NS II para-aortic 5 3.5 1.3 para-aortic, iliac

7 LP II para-aortic 5 3.5 1.3 para-aortic, iliac, inguinal

8 NS II axillary 8 3.5 2 mediastinum, cervical, axillary

9 M C I axillary 8 3.5 2 mediastinum, cervical, axillary

10 NS III cervical 7.5 3.5 1.5 mediastinum, cervical, axillary

11 NS IV cervical 5 5 1.3 mediastinum, cervical, clavicular

Radiation arm

1 NS IV mediastinum 8 5.2 2 mediastinum, cervical, clavicular

2 NS II I mediastinum 7.5 4.5 1.5 para-aortic, iliac

*Long axis by computed tomography scans.
{ Defined as weeks after the last cycle of induction chemotherapy.

NS, nodular sclerosis; M C, mixed cellulari ty; LP, lymphocyte predominance; CTh, induction chemotherapy.

Radiotherapy for bulky Hodgkin’s lymphoma 1725
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EFS RT vs obs: 96% vs 86%
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Advanced stage Hodgkin lymphoma
Role of RT for initial bulk (>=5 cm) after ABVDx6

41

Patients Outcome

GITIL HD 
0607
Gallamini JCO 2020

N=296 
• 33% >10 cm
• 47% stage II
• 53% stage III/IV

• PFS6: 92% (RT) vs 90% (NS)
• PFS6 (>10 cm): 89% vs 86% (NS) 

Trial not powered by a 
defined statistical 
design

FIL HD 0801
Ricardi ESTRO 2019

N=116
• Median, 8 cm
• 29% stage II
• 71% stage III/IV

• ITT: PFS5 83.7% (RT) vs 85.8%
• PP: PFS5 88.9% (RT) vs 81.5%; p=.24

Trial underpowered

Stage IIB-IV HL with negative PET2 and PET6, randomized to 30 Gy versus observation

Data may suggest omission of RT after CMR for bulk among advanced HL
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Advanced stage Hodgkin lymphoma
RT for residual disease improves PFS

GHSG HD12 (Borchmann JCO 2011; von Tresckow

Lancet Hematol 2018)

• Randomized 30 Gy vs obs

• >=1.5 cm residual after BEACOPP (no 
PET)

42

GHSG HD15 (Engert Lancet Oncol 2012)

• Single arm, no randomization

• RT (30 Gy) for PET+ and >=2.5 cm 
residual after BEACOPP

PET+, PFS4 86.2%

PET-, PFS4 92.6%

Compared with PFS3 67.5% in 
RATHL for PET2+ patients (no RT)



Type in your twitter 
handle here

My clinical practice for advanced stage HL

• ISRT if partial response (36-40 Gy)

• No consolidation for initial bulk after complete metabolic 
response
• Exception for stage II (i.e. may be feasible to consolidate all disease)

43
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Relapsed/refractory Hodgkin lymphoma
Indications for RT
First relapse

• Cytoreduction after salvage chemo or ASCT 
(36-45 Gy)

• Consolidation after ASCT or salvage chemo 
(30-36 Gy) 
• Primary chemo-refractory
• FDG+ disease prior to ASCT

Relapsed/refractory after ASCT

• Primary therapy (PMH series, 61% RT alone)
• CR 30%, PR 50%
• PFS2 16%, local PFS2 65%, systemic PFS2 17%
• OS5 ~30%

• Palliation

44

Goda IJROBP 2012; Milgrom Cancer 2017; Constine IJROBP 2018
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Non-Hodgkin lymphomas (NHL)

B-cell lymphomas*

45

Aggressive
• DLBCL
• PMBCL
• High-grade B-cell lymphoma
• Burkitt lymphoma

Indolent
• Follicular lymphoma
• MALT
• CLL/SLL *More commonly encountered (not a comprehensive list)

T-cell lymphomas*

Aggressive
• NK/T-cell lymphoma
• Peripheral T-cell lymphoma

Indolent
• Mycosis fungoides
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Role of RT for DLBCL

46

Early stage (Stage I/II)
• Bulky
• Non-bulky
• Partial response
• Skeletal involvement

Advanced stage (Stage III/IV)
• Bulky
• Skeletal involvement
• Partial response

Relapsed/refractory
• Peri-transplant
• Bridge to systemic 

therapy
• Salvage 
• Palliation

Contemporary trials evaluate RT role in the PET and rituximab era
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Case
64F from Ukraine with 
history of thyroid 
nodules

• Change in L thyroid 
nodule, biopsy non-
diagnostic

• PET/CT

• L thyroid lobectomy
• Small focus of DLBCL, 

CD10+, CD20+

• Other pathologic 
features?

47
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Pathologic prognostic features
Cell of origin

48

Hans Blood 2004; Landsburg Br J Haematol 2014

Years

Tissue microarray

Germinal center 
B-cell like

• Gene expression profile is gold standard 
(fresh tissue)

• IHC used in clinical practice

High-grade B cell lymphoma with MYC
and BCL2 and/or BCL6 translocations

• New category in WHO 2016 classification of 
lymphoid neoplasms

• Double-/triple-hit lymphoma (DHL/THL)
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Case

64F with resected DLBCL, GCB-
subtype without MYC translocation
• Normal LDH

• Excellent performance status

• Risk stratification with international 
prognostic index (IPI)

• Performance status >=2
• Age >60 years
• LDH >normal
• Stage III/IV
• Extranodal sites >=2

49

Sehn Blood 2007
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Early stage DLBCL
RT role in pre-rituximab, pre-PET era

50

Miller NEJM 1998; Stephens JCO 2016

SWOG 8736, 1988-1995

• Stage I-IIE (bulk allowed for stage I)

• Median FU 17.7 years

• 75% DLBCL, 72% IPI 0-1

• CHOPx3+RT is equivalent to CHOPx8
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Early stage, non-bulky DLBCL
RT role in rituximab and PET-era

<7 cm stage I/II DLBCL

51

Lamy Blood 2018

R

mIPI=0

RCHOPx4 PET CR

RCHOPx4 PET CR

PET PR RCHOPx2 + IFRT

mIPI>0

40 Gy IFRT

RCHOPx2 + 40 Gy IFRT

mIPI=0

mIPI>0 RCHOPx2

No further tx

No RT arm

RT arm

LYSA 02-03

• Very favorable cohort
• 56% smIPI 0 (>60 yo, LDH, stage II, PS>=1)
• 19% without gross disease before chemo
• 64% <60 yo

• 43% received >4 cycles RCHOP
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Early stage, non-bulky DLBCL
RT role in rituximab and PET-era

LYSA 02-03

• No difference in EFS with addition of RT

• No difference in EFS with CR versus PR →
role of RT for PR

• RT improves local control
• 13 relapses RCHOP (5 initial site)

• 10 relapses RCHOP+RT (none in RT site)

• Caveats: short FU (64 mo), IFRT, RCHOP14

52

Lamy Blood 2018

RCHOP+RT

RCHOP

EFS5 89%

EFS5 92%

Intention-to-treat

RT may be omitted in patients with favorable, low volume disease with metabolic 
complete response after RCHOPx4
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Early stage, non-bulky DLBCL
Chemotherapy de-intensification

FLYER

• Very favorable patients

• No risk factors on aaIPI (normal 
LDH, ECOG PS 0-1, stage I/II)

• 18-60 yo (median 48)

• Randomized, non-inferiority trial

• RT not allowed (5% received)

• Can reduce chemo to RCHOPx4 + Rx2 
for young, favorable patients 

53

Poeschel Lancet 2020
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Early stage, non-bulky DLBCL
RT role in rituximab and PET-era

SWOG 1001 (n=132)

• Ph II, PET-adapted treatment for <10 cm, stage I/II

• Less favorable cohort to LYSA 02-03

• 27% smIPI 0, 10% without gross disease, median 62 yo (46% <60 yo)

• 11% with PET3-pos: 67% converted from PR to CR after IFRT-Zevalin

• Highlights role of RT for PR, confirms similar PFS5 ~90% seen in LYSA, FLYER

54

Persky JCO 2020

3 R-CHOP PET

36(+9) Gy

IFRT

-

+

1 R-CHOP

Yttrium-90 

ibritumomab tiuxetanD4-5
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Case: 64F with stage I resected DLBCL of thyroid

Recommended RCHOPx3 → ISRT (30 Gy) 

• Would otherwise require RCHOPx6 on LYSA study

• Need more data on RCHOPx4 for >60 yo

Consideration of older patients

• Equivalent outcomes between combined-
modality treatment (CMT) and full course chemo

• Lower toxicity rates (heme, neuropathy) with 
CMT

• Lower anthracycline exposure

55

Odejide Leuk Lymph 2015

plus RT, and in 74% of those treated with a full course of 

RCHOP alone. In propensity score-adjusted logistic regres-

sion models, 3 – 4 cycles of RCHOP plus RT was associated 

with signif cantly lower odds of developing neutropenia, 

fever, or combined episodes of fever and neutropenia (OR 

0.27, 95% CI 0.15, 0.50,  p         0.001). Abbreviated RCHOP plus 

RT was signif cantly associated with lower odds of being 

hospitalized for fever and neutropenia (OR 0.06, 95% CI 0.01, 

0.48,  p         0.008). T ere was no signif cant dif erence in the 

rates of infections, development of CHF or new services indi-

cating functional status decline in the two treatment groups. 

Of note, our f ndings were essentially the same with sensi-

tivity analyses restricting our cohort to patients with stage I 

disease.   

 DF/Lymphoma CRIS cohort 
 There were 532 patients with DLBCL enrolled in the 

DF/ Lymphoma CRIS database. Of these, 67 patients 

were diagnosed with stage I or stage II non-bulky DLBCL 

between 2008 and 2012. Of this cohort, 14 (21%) patients 

 Time to second-line therapy 
 Of the total cohort, 820 (94%) patients had 90 days free of 

chemotherapy after the end of initial treatment, and were 

therefore at risk of receiving second-line therapy. At 5 

years, 24% of patients who received first-line therapy with 

3 – 4 cycles of RCHOP followed by RT had either received 

second-line therapy or died, compared to 33% of patients 

initially treated with 6 – 8 cycles of RCHOP alone (Figure 3). 

Using propensity score-adjusted Cox proportional haz-

ards models, initial therapy with abbreviated RCHOP plus 

RT was associated with a lower risk of requiring second-

line therapy (HR, 0.71, 95% CI 0.53, 0.94,  p         0.02). Of 

note, our findings were essentially the same with sensitiv-

ity analyses restricting our cohort to patients with stage I 

disease.   

 Adverse events 
 Table III summarizes adverse events occurring in the two 

treatment groups in the 12 months following initiation of 

therapy. T e most common adverse event was neutropenia, 

occurring in 64% of patients treated with abbreviated RCHOP 

  Table III. Association between treatment and adverse outcomes in the year following initiation of f rst-line 
therapy.  

Outcome

Unadjusted % with event Unadjusted

Propensity score adjusted, 
using inverse probability 

weights

3 – 4 cycles of 
RCHOP    RT

6 – 8 cycles 
of RCHOP

Odds 
ratio  ‡  95% CI  p -Value

Odds 
ratio  ‡  95% CI  p -Value

Hospitalization 42.1 47.2 0.81 0.62, 1.07 0.13 0.83 0.63, 1.09 0.17
Fever 21.2 30.9 0.60 0.44, 0.82 0.002 0.60 0.44, 0.82 0.002
Neutropenia 64.1 74.2 0.62 0.46, 0.83 0.001 0.63 0.47, 0.84 0.002
Fever  &  neutropenia 3.6 12.2 0.27 0.15, 0.50      0.001 0.27 0.15, 0.50      0.001
Infections 39.3 39.4 0.99 0.75, 1.31 0.97 0.98 0.74, 1.29 0.89

CHF * 8.8 9.1 0.97 0.59, 1.59 0.90 0.98 0.60, 1.62 0.95

Poor functional status  †  17.5 15.5 1.16 0.78, 1.70 0.46 1.14 0.77, 1.68 0.50

    CHF, congestive heart failure; RCHOP, rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone; RT, 
radiotherapy; CI, conf dence interval.  
   * Restricted to patients without CHF at diagnosis.   
   †  Restricted to patients without poor functional status at diagnosis.   
   ‡  Odds ratios      1 represent better outcomes for patients receiving 3 – 4 cycles of RCHOP plus RT.   

  Figure 2.     Overall survival following diagnosis, stratif ed by treatment 
group. Survival time starts at the landmark time of 12 months following 
initiation of f rst-line therapy.  

  Figure 3.     Time to second-line therapy stratif ed by treatment group. 
Patients who died without receipt of second-line therapy were 
considered as events at their date of death.  
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SEER/Medicare

>=66 yo, Stage I/II

plus RT, and in 74% of those treated with a full course of 

RCHOP alone. In propensity score-adjusted logistic regres-

sion models, 3 – 4 cycles of RCHOP plus RT was associated 

with signif cantly lower odds of developing neutropenia, 

fever, or combined episodes of fever and neutropenia (OR 

0.27, 95% CI 0.15, 0.50,  p         0.001). Abbreviated RCHOP plus 

RT was signif cantly associated with lower odds of being 

hospitalized for fever and neutropenia (OR 0.06, 95% CI 0.01, 

0.48,  p         0.008). T ere was no signif cant dif erence in the 

rates of infections, development of CHF or new services indi-

cating functional status decline in the two treatment groups. 

Of note, our f ndings were essentially the same with sensi-

tivity analyses restricting our cohort to patients with stage I 

disease.   

 DF/Lymphoma CRIS cohort 
 There were 532 patients with DLBCL enrolled in the 

DF/ Lymphoma CRIS database. Of these, 67 patients 

were diagnosed with stage I or stage II non-bulky DLBCL 

between 2008 and 2012. Of this cohort, 14 (21%) patients 

 Time to second-line therapy 
 Of the total cohort, 820 (94%) patients had 90 days free of 

chemotherapy after the end of initial treatment, and were 

therefore at risk of receiving second-line therapy. At 5 

years, 24% of patients who received first-line therapy with 

3 – 4 cycles of RCHOP followed by RT had either received 

second-line therapy or died, compared to 33% of patients 

initially treated with 6 – 8 cycles of RCHOP alone (Figure 3). 

Using propensity score-adjusted Cox proportional haz-

ards models, initial therapy with abbreviated RCHOP plus 

RT was associated with a lower risk of requiring second-

line therapy (HR, 0.71, 95% CI 0.53, 0.94,  p         0.02). Of 

note, our findings were essentially the same with sensitiv-

ity analyses restricting our cohort to patients with stage I 

disease.   

 Adverse events 
 Table III summarizes adverse events occurring in the two 

treatment groups in the 12 months following initiation of 

therapy. T e most common adverse event was neutropenia, 

occurring in 64% of patients treated with abbreviated RCHOP 

  Table III. Association between treatment and adverse outcomes in the year following initiation of f rst-line 
therapy.  

Outcome

Unadjusted % with event Unadjusted

Propensity score adjusted, 
using inverse probability 

weights

3 – 4 cycles of 
RCHOP    RT

6 – 8 cycles 
of RCHOP

Odds 
ratio  ‡  95% CI  p -Value

Odds 
ratio  ‡  95% CI  p -Value

Hospitalization 42.1 47.2 0.81 0.62, 1.07 0.13 0.83 0.63, 1.09 0.17
Fever 21.2 30.9 0.60 0.44, 0.82 0.002 0.60 0.44, 0.82 0.002
Neutropenia 64.1 74.2 0.62 0.46, 0.83 0.001 0.63 0.47, 0.84 0.002
Fever  &  neutropenia 3.6 12.2 0.27 0.15, 0.50      0.001 0.27 0.15, 0.50      0.001
Infections 39.3 39.4 0.99 0.75, 1.31 0.97 0.98 0.74, 1.29 0.89

CHF * 8.8 9.1 0.97 0.59, 1.59 0.90 0.98 0.60, 1.62 0.95

Poor functional status  †  17.5 15.5 1.16 0.78, 1.70 0.46 1.14 0.77, 1.68 0.50

    CHF, congestive heart failure; RCHOP, rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone; RT, 
radiotherapy; CI, conf dence interval.  
   * Restricted to patients without CHF at diagnosis.   
   †  Restricted to patients without poor functional status at diagnosis.   
   ‡  Odds ratios      1 represent better outcomes for patients receiving 3 – 4 cycles of RCHOP plus RT.   

  Figure 2.     Overall survival following diagnosis, stratif ed by treatment 
group. Survival time starts at the landmark time of 12 months following 
initiation of f rst-line therapy.  

  Figure 3.     Time to second-line therapy stratif ed by treatment group. 
Patients who died without receipt of second-line therapy were 
considered as events at their date of death.  
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Dose for aggressive NHL
BNLI/NCRI randomized trial

• Aggressive NHL randomized to 1) 40-
45 Gy vs 2) 30 Gy

• 13% r/r, 8% palliative, 82% DLBCL

• Primary: ORR, secondary: FFLP

• Dose can be safely de-escalated to 30 
Gy for aggressive NHL

• Caveats: Included patients treated 
with RT alone, no chemo data, no 
functional imaging

56

Lowry Radiother Oncol 2011
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My clinical practice for early stage DLBCL

Non-bulky (<7.5 cm)

IPI=0

• RCHOPx3 + ISRT [adapted SWOG 8736]

• RCHOPx4 if PET-neg [LYSA 02-03]*

IPI>0

• RCHOPx3 + ISRT [adapted SWOG 8736]

• RCHOPx6 

RT for PET partial response [LYSA 02-03, 
SWOG 1001]

57

• Role of RT is to allow 
minimization of systemic therapy

• Abbreviated RCHOP with RT is 
equivalent to full course RCHOP, 
and in older patients, may be 
better tolerated

• In low volume, very favorable 
patients, chemo alone may be 
adequate after a metabolic CR

*Favored if all gross disease resected before treatment
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Case

51F with prolonged healing after dental work

• CT: 8.3x6 cm tumor of R masticator space, 
maxillary sinus, nasal cavity

• Biopsy DLBCL, GCB-subtype, FISH negative 
for MYC re-arrangement

• PET/CT: additional involvement of neck, 
mediastinum, bowel

Stage IV DLBCL with bulky involvement

Treated with RCHOPx6→ D4 (max sinus)

Received ISRT (36 Gy) to initial bulk

58



Type in your twitter 
handle here

Role of RT for bulky DLBCL
>60 yo patients
Prospective, non-randomized sequential arms from RICOVER-60

59

Held JCO 2014

Per protocol analyses 
• 23% in no-RT arm 

received RT

• RICOVER-60 arm: RCHOPx6 + Rx2 → IFRT (36 Gy) to sites of initial bulk (>=7.5 cm)

• RT for bulk associated with improved PFS, OS

• Ongoing, prospective studies: OPTIMAL>60 (>60 yo, PET-directed), UNFOLDER (<60 yo)
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Role of RT for skeletal involvement

Re-analysis of 9 DSHNHL trials

• 292 (7.6%) with bone involvement

• RT for bone involvement recommended in trials, but not mandated

• Improved EFS with RT: 3-yr 75% vs 36% (p<.001)

60

Held JCO 2013

EFS among patients with bone 

involvement

OS among patients with bone 

involvement
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My clinical practice for DLBCL with risk factors

RT offered for

• Bulk (>=7.5 cm)

• Skeletal involvement 

• Metabolic partial response

Dose

• CR: 30 Gy

• PR: 36-50 Gy

61

• Role of RT is to supplement full-
course chemotherapy (RCHOPx6) 
given presence of adverse risk 
factor

• No randomized, prospective 
data, though studies ongoing for 
bulk
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Relapsed/refractory DLBCL
Indications for RT

Curative intent
• Localized disease
• Incomplete response to 

salvage chemotherapy or ASCT
• Critical sites where LC is 

important
• Bulky disease
• Skeletal involvement

Palliative intent
• Symptoms
• Bridging to systemic therapy

62

Ng IJROBP 2018

Dose

Cytoreduction prior to ASCT
• 40-50 Gy (higher range if chemo-refractory)
• Hyperfractionated (if rapidly growing): 1.3-

1.5 Gy BID to 35-40 Gy

Consolidation after ASCT
• CR (D1-3): 30-36 Gy
• Residual FDG-avidity: 40-45 Gy

Not transplant candidate
• Limited life expectancy: 8-39 Gy
• Curative-intent: 45-55 Gy
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Novel therapies for DLBCL
Chimeric antigen receptor (CAR) T-cells

Removing barriers for the 
immune system to eradicate 
cancer cells

• Autologous lymphocytes, 
modified, and reinfused

• Modification of membrane 
receptor targeting specific antigen

• FDA-approved for r/r NHL
• Tisagenlecleucel (2017)

• Axicabtagene ciloleucel (2017)

• Lisocabtagene maraleucel (2021)

63

Roberts Leukemia Lymphoma 2017

Component 1: 
recognition

Component 2: 
signal to activate 
T-cell
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How RT can interface with CAR T-cells

• Optimal “bridging RT” 
dose/fx and target 
unknown
• Cytoreduce symptomatic 

and/or bulky disease

• Limited by time to infusion

• If possible, hold off on 
starting RT until after 
leukapheresis

• RT does not appear to 
decrease CAR-T efficacy

64

Adapted from Tseng ASTRO 2019

Symptom control

Preservation of 
performance status

Decrease CAR T-cell 
toxicity

Leukapheresis Lymphodepletion T-cell infusion

Median 17-39 days
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Role of RT for follicular lymphoma (FL)

65

Localized (15-30%)
Stage I, contiguous stage II

• Curable (DFS10 50-70%)

• ISRT alone (24 Gy, can boost to 30 
Gy if bulky)

• Chemoimmunotherapy + ISRT 
[TROG 99.03]

Non-contiguous stage II

• Chemoimmunotherapy +/- ISRT

• Observation

Advanced stage (70-85%), 
relapsed/refractory
• Considered incurable 

• Systemic therapy (GELF criteria)
• Symptoms
• Threatened end-organ function, 

including cytopenias
• Bulky disease (>=7 cm)
• Large disease burden

• Observation

• If symptoms, palliative ISRT (2 Gy x 2)
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Workup for localized follicular lymphoma

PET/CT

• >95% are FDG-avid

• Addition of PET alters management 
in ~45% of patients (Peter 
MacCallum Cancer Center)
• 30% upstaged to stage III/IV

• 15% treated with larger fields, 
including stage I→II

Bone marrow biopsy

66

Wirth IJROBP 2008

Pathology

• 90% with t(14;18)

• Grade influences clinical 
aggressiveness and treatment

Grade 1-2 <=15 centroblasts/HPF

Grade 3 >15 centroblasts/HPF

Grade 3A Centrocytes still 
present

Treat as G1-2 
or G3b

Grade 3B Sheets of centroblasts Treat as DLBCL
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Outcomes with RT alone for localized FL
Modern staging with PET/CT

ILROG multi-institutional retrospective study

• N=512 patients staged with PET/CT, 94% BM bx

• RT alone for stage I/II FL (G1-3a)
• Median 30 Gy (IFRT, ISRT, INRT)
• 80% stage I

• LC 97.6%: 1.6% in-field, 0.8% marginal relapse
• Patterns of failure is predominantly distant (92%)

• Outcomes in PET-staged patients better than 
historical controls (40-50%)
• Impact of modern staging
• Previously underestimated RT’s curative potential for 

truly localized disease

67

Brady Blood 2018

FFP5 74%

FFP5 49%Median FU 52 mo
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Radiation dose for FL
24 Gy is standard of care

BNLI randomized study

• N=361 indolent NHL (FL 64%, MZL 19%)

• Randomized to
1) 40-45 Gy/20-23, versus

2) 24 Gy/12

• 24 Gy is non-inferior to 40-45 Gy with 
respect to ORR: 92% vs 93%

• No difference in FFLP or PFS

68
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Radiation dose for FL
24 Gy is standard of care
FORT non-inferiority randomized trial

• Median FU 73.8 mo

• 24 Gy is more effective than 4 Gy
• Time to local progression (primary)

• ORR

• 4 Gy (2 Gy x 2) useful alternative for palliation

69

Hoskin Lancet Oncol 2014; Hoskin Lancet 2021

years

5 yr: 70.4%

5 yr: 89.9%

• 2-yr difference local PFS: -13.0% 
(95% CI -21.7 to -6.9%)

• >10% pre-specified non-
inferiority margin

2 yr: 94.1%

2 yr: 79.8%
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ISRT fields for FL
RT alone

”CTV should incorporate GTV
and include as a minimum 
adjacent lymph nodes in that 
site and a generous margin 
dictated by the clinical 
situation.”

70M with stage I G1-2 FL of R groin
• Treated 24 Gy/12
• Achieved complete metabolic 

response (D2) 3 months post-RT

70

Illidge IJROBP 2014

CT simulation scan, frog legged PET/CT
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Marginal zone lymphoma (MZL) subtypes

Extranodal MZL of mucosa 
associated lymphoid tissue 
(MALT lymphoma) (5-10% NHL)

• May comprise ~50% of 
lymphomas at certain sites:
• Stomach-65% of MALT
• Orbit
• Lung

• Other sites: breast, salivary 
glands, Waldeyer’s ring, 
thyroid

• 60-70% present with stage I/II

71

Nodal MZL (1% NHL)

Splenic MZL (<1% NHL)
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Gastric MALT
Workup
• Endoscopy with adequate 

biopsies

• If H. pylori positive, test for 
t(11;18) by PCR or FISH
• t(11:18) associated with 

higher rates of relapse or no 
response to antibiotics

• Diagnostic CT CAP +/- PET 
(50% EMZL FDG+)

• Can involve duodenum 
and/or peri-gastric LN
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Wundisch JCO 2005; Schmelz J Gastroenterol 2019

Treatment for stage I/II

H. pylori-pos
• Antibiotic therapy for H. pylori eradication 
→ 80% with CR of MALT

• Time to CR can be slow
• 60% CR in 3 mo

• 25% CR in 12 mo

• 15% CR >12 mo

• ISRT as salvage treatment

H. pylori-neg or H. pylori-pos with t(11;18)
• ISRT (CR 80-100%, FFP 90-100%)
• Rituximab (if RT contraindicated)
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Case
57F presented with hematemesis, 
epigastric pain, and early satiety.

• Stage I gastric MALT, H. pylori 
negative

• Simulation
• NPO 3 hours prior
• 3 DIBH scans with small volume 

barium (30 cc)
• Arms up

• CTV: entire stomach including 
gastro-duodenal junction, contour 
across all 3 scans to create “iCTV”
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CTV

PTV

VMAT (2 coplanar arcs), 25.2 Gy/14 fx
Daily ondansetron pre-tx with PPI
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Gastric MALT

Techniques

• 3D-CRT, IMRT/VMAT

• DIBH 
• Lower mean heart, lung, and liver 

dose compared to free breathing

• Consider daily CBCT to assess 
reproducibility of stomach
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Specht IJROBP 2014; Schemlz J Gastroenterol 2019; Choi Radiat Oncol 2019

Time to complete response

@1.8 Gy/fx

HELYX II phase 2 trial (n=29)

• No difference in CR at 12 months (100%) 
or risk of recurrence (median FU 79 mo)

Dose: 24-30 Gy in 1.5-2 Gy/fx
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MALT of non-gastric sites

E.g. Ocular adnexa, 
salivary glands, lung, skin

• Definitive treatment for 
early-stage with RT alone

• ISRT: 24 Gy/12 fractions

• Can consider 4 Gy/1-2 
fractions in palliative 
setting
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Yahalom IJROBP 2015
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Changes in management in era of COVID-19

• In vaccine era, no major changes to my clinical practice
• May delay RT start for patients with localized, low-grade NHL or NLPHL per patient 

comfort

• Increased use of 2 Gy x 2 for low-grade NHL to defer systemic therapy and 
risk of immune suppression prior to vaccine
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Yahalom Blood 2020; Percival JOP 2020

Special Report

ILROG emergency guidelines for radiation therapy of
hematological malignancies during the
COVID-19 pandemic
Joachim Yahalom,1 Bouthaina Shbib Dabaja,2 Umberto Ricardi,3 Andrea Ng,4 N. George Mikhaeel,5 Ivan R. Vogelius,6 Tim Illidge,7 Shunan Qi,8

Andrew Wirth,9 and Lena Specht,6 on behalf of the International Lymphoma Radiation Oncology Group (ILROG)

1Memorial Sloan Kettering Cancer Center, New York, NY; 2MD Anderson Cancer Center, Houston, TX; 3Department of Oncology, University of Turin, Turin, Italy;
4Dana-Farber Cancer Institute, Boston, MA; 5Guy’s & St Thomas’ Hospital, London, United Kingdom; 6Rigshospitalet, University of Copenhagen, Copenhagen,

Denmark; 7National Institute for Health Research (NIHR) Manchester Biomedical Research Centre, The University of Manchester, Christie National Health Service

(NHS)Foundation Trust, Manchester, United Kingdom; 8National Cancer Center/Cancer Hospital, Chinese Academy of Medical Sciences (CAMS)and Peking Union

Medical College (PUMC), Beijing, China; and 9Peter MacCallum Cancer Institute, Melbourne, VIC, Australia

The Internat ional Lymphoma Radiat ion Oncology Group (ILROG) guidelines for using radiat ion therapy (RT) in hemato-

logical malignancies are widely used in many count ries. The emergency situat ion created by t he COVID-19 pandemic

may result in limit at ions of t reat ment resources. Furt hermore, in recognit ion of t he need to also reduce t he exposure

of pat ient s and st af f t o pot ent ial infect ion wit h COVID-19, t he ILROG t ask force has made recommendat ions for

alt ernat ive radiat ion t reat ment schemes. The emphasis is on maint aining clinical ef cacy and safety by increasing the

dose per fract ion while reducing t he number of daily t reat ments. The guidance is informed by adhering t o accept able

radiobiological parameters and clinical t olerabilit y. The opt ions for delaying or omit t ing RT in some hemat ological

categories are also discussed. (Blood. 2020;135(21):1829-1832)

Background
The COVID-19 pandemic hascreated an unprecedented challenge

for health care systems worldwide.1,2 Radiation therapy (RT) is

regarded asessential in many clinical circumstances and must be

provided even during these dif cult times. Yet, limitations in re-

sources, including space, equipment, and staff, may result in re-

duction of treatment capacity. Furthermore, exposure of high-risk

patientsshould be minimized by limiting the number of visits for RT.

General guidelines on RT under these conditions have been

issued by several organizations. However, special considerations

are pertinent for RT of hematological malignancies. The In-

ternational Lymphoma Radiation Oncology Group (ILROG) is a

well-recognized worldwide organization of radiation oncologists

with a record of producing guidelines for modern RT of these

diseases that have become standard.3-13 With the present

guidelines, ILROG aims to help radiation oncologists treating he-

matological malignanciesmake rational choices regarding possible

changes to reduce the pressure on RT institutions in the current

emergency situation. With regard to treatment techniques, keeping

those with which the staff is familiar is recommended. Simpler

techniques are encouraged when resources are limited.

Strategies
There are 3 potential strategies to reduce the demand for RT

during the pandemic: omitting, delaying, and shortening the RT

course. There are also clinical situations in which RT can be used

as a bridging measure, resulting in rapid and effective tumor

control, delaying the need to initiate systemic therapy. To decide

on the most appropriate action in patients with hematologic

malignancies, clinicians need to carefully assess disease factors

(indication for radiotherapy, expected bene t, and natural history

of disease) and patients’ individual risk in case of COVID-19 in-

fection (age, comorbidities, and expected case-fatality rate).

Omit t ing RT

When the risk of severe outcomes from COVID-19 infection (for

those aged $ 60 years and/or with serious underlying health

conditions) outweighs the bene t of RT, omitting RT is to be

considered in the following situations14,15:

n in a palliative setting, where alternatives can be offered (eg,

optimizing pain control);

n for localized low-grade lymphomas if completely excised (eg,

follicular lymphoma, marginal zone lymphoma, cutaneous

B-cell lymphoma)13;

n for localized nodular lymphocyte-predominant Hodgkin lym-

phoma if completely excised16; and

n in consolidation RT for diffuse large B-cell lymphoma/

aggressive non-Hodgkin lymphoma (NHL) in patients who have

completed a full chemotherapy course and achieved a com-

plete remission.

© 2020 by The American Society of Hematology blood®21 MAY 2020 | VOLUME 135, NUMBER 21 1829
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Considerations for Managing Patients With

Hematologic Malignancy During the COVID-19

Pandemic: The Seattle Strategy
Mary-Elizabeth M. Percival, MS, MD1,2,3; Ryan C. Lynch, MD1,3,4; Anna B. Halpern, MD1,2,3; Mazyar Shadman, MPH, MD1,3,4;

Ryan D. Cassaday, MD1,2,3; Chaitra Ujjani, MD1,3,4; Andrei Shustov, MD1,2,4; Yolanda D. Tseng, MD1,3,5; Catherine Liu, MD1,3,6,7 ;

Steven Pergam, MD1,3,6,7; Edward N. Libby, MD1,3,4; Bart L. Scott, MD1,3,4; Stephen D. Smith, MD1,3,4; Damian J. Green, MD1,3,4;

Ajay K. Gopal, MD1,3,4; and Andrew J. Cowan, MD1,3,4

ab
stract

In January 2020, the rst documented patient in the United States infected with severe acute respiratory

syndrome coronavirus 2 was diagnosed in Washington State. Since that time, community spread of coronavirus

disease 2019 (COVID-19) in the state has changed the practice of oncologic care at our comprehensive cancer

center in Seattle. At the Seattle Cancer Care Alliance, the primary oncology clinic for the University of

Washington/Fred Hutchinson Cancer Consortium, our specialists who manage adult patients with hematologic

malignancies have rapidly adjusted clinical practices to mitigate the potential risks of COVID-19 to our patients.

We suggest that our general management decisions and modi cations in Seattle are broadly applicable to

patients with hematologic malignancies. Despite a rapidly changing environment that necessitates opinion-

based care, we provide recommendations that are based on best available data from clinical trials and collective

knowledge of disease states.

JCOOncol Pract 16:571-578. © 2020 by American Society of Clinical Oncology

INTRODUCTION

Patients with hematologic malignancies routinely re-

ceive highly myelotoxic and lymphotoxic therapies,

often administered with curative intent. The corona-

virus disease 2019 (COVID-19) pandemic presents

unique challenges for optimal management of these

patients. Seattle was home to the rst patient di-

agnosed with COVID-19 identi ed in the United States

and an early long-term-care facility outbreak, and

preparations for care of our patients with hematologic

malignancies have been under way since February

2020.1-3 During this dynamic time, our faculty have

generated guidelines to best balance the risk of un-

derlying malignancy with the risks of COVID-19 in-

fection and mortality.4 Simultaneously, we worked to

minimize the need for inpatient care in anticipation of

an expected community surge of patients infected with

COVID-19, while recognizing that all patients with ill-

ness need care, even during a pandemic.

Herein, we lay out treatment guidelines that we have

instituted in our patients with hematologic malignan-

cies as well as the evidence, when available. Because

of the rapidly evolving nature of the pandemic, these

principles are not entirely data driven; instead, they

represent a general consensus for appropriate treat-

ments. The suggestions for care modi cation include

oral and/or outpatient options; regimens that reduce

risk of cytopenias; and deferral of therapy, if possible.

Clinical trial participation is signi cantly curtailed, and

the risk-bene t ratio of experimental therapies and

their required logistics must be reconsidered. Because

of the specialized care for different hematologic ma-

lignancies, we include best practices for lymphoid

malignancies, myeloid neoplasms, acute lympho-

blastic leukemia (ALL), and multiple myeloma (MM) as

listed in Table 1.

GENERAL CONSIDERATIONS AND SUPPORTIVE CARE

Whether the risk of acquiring COVID-19 infection is

higher in the inpatient versus outpatient setting for

patients with hematologic malignancies depends on

COVID-19 epidemiology in the local community. Ex-

perience from other countries hascon rmed the risk of

nosocomial spread of COVID-19 in hospital settings.5

Concerns also exist about inpatient capacity con-

straints. To ensure prevention in the community, we

have focused on patient and caregiver education

about the importance of social distancing, hand hy-

giene, and masking.

Entrance into our cancer center has been con ned to

asingle point at which all patients, staff, and caregivers

are screened; those with symptoms concerning for

Author af liations

and support

information (if

applicable) appear

at the end of this

article.
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Summary and key points
Modern radiation therapy for lymphoma

Modern RT aims to maintain excellent disease control while minimizing 
late toxicity

• Smaller fields and 3D treatment planning (ISRT, INRT)

• Lower doses (20-30 Gy HL, 30 Gy DLBCL, 24 Gy or 4 Gy FL/MZL)

Many de-escalation protocols, including those for RT omission, use a PET-
adapted approach

• RT cannot be safely omitted for HL even with a CMR to ABVD

• Ongoing studies for DLBCL

Radiation remains the cornerstone of treatment for localized, indolent NHL
• Improved diagnostic imaging and workup better select those who benefit from local 

therapy
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Resources: ILROG guidelines

78

Hodgkin lymphoma
Modern RT for HL (ISRT)

Specht IJROBP 2014
Wirth IJROBP 2020

RT for r/r HL Constine IJROBP 2018

Non-Hodgkin 
lymphoma

Modern RT for nodal NHL Illidge IJROBP 2014

Modern RT for extra-nodal NHL Yahalom IJROBP 2015

RT for r/r DLBCL Ng IJROBP 2018

Other hematologic

Total body irradiation Wong IJROBP 2018

RT for CNS leukemia Pinnix IJROBP 2018

RT for lymphoblastic lymphoma Dabaja IJROBP 2018

Modern RT for primary cutaneous lymphoma Specht IJROBP 2015

RT for solitary plasmacytoma and multiple myeloma Tsang IJROBP 2018

Proton therapy Proton therapy for mediastinal lymphoma Dabaja Blood 2018

Mini atlas ISRT guidelines Dabaja IJROBP 2020

Other
RT for lymphomas during COVID-19 Yahalom Blood 2020

Optimal use of imaging for RT Mikhaeel IJROBP 2019


