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Overview:

Epidemiology:

[o]

O 0O O 0o

Workup

O o oo

About 10-14% of lymphomas; 1% of all cancers.

Adult HD has bimodal age distribution: peaks at ag@2@nd again in the 50+ range

Pediatric HD typically occursl4 years oldmarked male predominance 4:1

90% have disease in contiguous nodes (assuminggmatis are contiguous to SCV via thoracic duct)

Visceral involvement may be local extension or hematogenous; rare to Gl lymphatics (Waldayer's ring or Peyer's patch)
Note: EBV associated with mixed cellularity type or pediatric HD.

History: look for B symptoms. Also fatigue, alcahodluced pain, pruritus.

A FERTILITY COUNSEL({&serememberto say this during oral boards)
PE: Palpable nodes, palpablscera(liver and spleen).
Labs: CBC, blood chemistry, albumin, ESR
Radiology: CX@®A more than ARPLT with contrast, PEX MRI to select sites.
Biopsy:

A LN excisional

A Bone marrow biopsyeally no longer used unlesk. cytopeniaor 2. PET showsomething

1 NOTE: Bone Maow Biopsy is NOT done for DLBCL!!!

A Staging laparotomy no longer used
Special:

A MUGA if AdriamycindBVD).

A PFT if bleomycin @VD).

DIAGNOSIS/WORKUP CLINICAL PRESENTATION

Excisional biopsy

(recommended)

Core needle biopsy NCCN Guidelines for Smoking Cessation)

may be adequate
diagnostic?

Immunohistochemistry

evaluation

Essential:

* History & Physical (H&P) including: B symptoms (unexplained fever
>38°C; drenching night sweats; or weight loss >10% of body weight
within 6 mo of diagnosis), alcohol intolerance, pruritus, fatigue,
performance status, and examination of lymphoid regions, spleen,
and liver

* Complete blood count (CBC), differential

* Erythrocyte sedimentation rate (ESR)

* Comprehensive metabolic panel, lactate dehydrogenase (LDH), and
liver function test (LFT)

* Pregnancy test for those of childbearing potential prior to cytotoxic
chemotherapy or radiation therapy (RT) Classic Hodgkin

* FDG-PETI/CT scan (skull base to mid-thigh or vertex to feet in lymphoma (CHL)k—> See HODG-2
selected cases)®

* Counseling: Fertilitylpsychosociald and smoking cessation (See

if —>

Useful in selected cases:

* Fertility preservation®¢

* Pulmonary function tests ([PFTs] including djffusing capacity of the
lung for carbon monixide [DLCO])" if ABVDY:" or escalated BEACOPP

are being used Nodular
* Pneumococcal, Haemophilus influenzae (H-flu), meningococcal Iymphngyte-

vaccines, if splenic RT contemplated predorpmant See HODG-11
* Human immunodeficiency virus (HIV) and hepatitis B/C testing Hodgkin lymphoma

(encouraged) (See NCCN Guidelines for Cancer in People with HIV) (NLPHL) per WHO
« Diagnostic CT' (contrast-enhanced) 5th edition!

* Chest x-ray (encouraged, especially if large mediastinal mass)

* Adequate bone marrow biopsy if there are unexplained cytopenias
other than anemia (eg, thrombocytopenia or neutropenia) and
negative FDG-PET)

* Evaluation of ejection fraction (EF) if anthracycline-based
chemotherapy is indicated

* MRI of select sites, with contrast unless contraindicated

* FDG-PET/MRI (skull base to mid-thigh) without contrast
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Pathology:
o Classic HIPresence of classic Hodgkin/Reg@rnberg (HRS) cells
Do not exhibit phenotypes typical of any normal cell
CD15+; marker is expressed on granulocytes
Somatic hypermutation of immunoglobulin genes, with VDJ rearrangement. This is typically seen only in germinal B cstis and po
germinal B cells

o  Nodular lymphocyte predominant HVery FAVORABLH}revalent tumor cell is "lymphocytic and histiocytic" (L&H) subtype of HRS cells

A
A
A
A
A
A

A

Study of patients with both HL and NHL shows they are clonally related, suggesting that initial transformation occigesthina
B cell. Subsequently, there are two distinct sets of molecular lesions, which lead to divergent phenotypes of HL and NHL

HRS cells appear to lose their germinal B cell characteristics, and become unable to transcribe RNA for immunoglobulin due to
impaired activation of Ig promoters
There is also activation of MB pathway, which leads teREL increase and promotion of lymphocyte transformation and
prevention of apoptotic deletion
There is a widespread genomic instability, which contributes to the strange nuclear appearance

Predominant

POPCORN CELLS!

A Compared to most other Higkin these do NOT GO TO MEDIASTINUM
A RADIATION more than CHEMO for these
A Pathologically looks like popped corn
A Express &ell markers
A Have multiple features that resemble normal germinalefis
A Classic HRS rare or abseyipears with multiple nuclear lobes and large nucleoli
Histology Frequency Features Markers
Less favorable than Lymphocyte Rich.
Broad band of birefringent collagen surrounding nodules of lymphocytes,
. .| eosinophils, plasma cells, and tissue histiocytes intermixed witte &S
Nodular Sclerosis X T IR .
Median Age 26.
Mediastinum usually involved.
1/3 have B symptoms
Less favorable than nodular sclerosis.
Diffuse effacement of LNs by lymphocytes, E, P, and atyp@mabnuclear and
. . RS cells.
Mixed Cellularity 20% Males and Older patients
.8 Abdominal involvement and advanced disease. CD 15+, CD 30+
a 1/3 have B symptoms. ;
8 Bost Proanosis Occasional CD 20+
o} . L rognosis. 50% EBV+
Occasional RS cells. But mostly diffused effaced with NORMAL lymphocytq I
Lymphocyte Rich 5% Median Age 30.
Early stage-ll. Usually no abdominal or mediasil diagnosis
< 10% B symptoms.
Worst prognosis.
Paucity of normal appearing cells and abundance of abnormal mononucleg
cells, RS cells and variants. Difficult to differentiate from anaplastic large ce
Lymphocyte o
Depleted <5% lymphoma. '
Males and older patients.
Usually advancedisease
2/3 B symptoms.
Likely distinct entity from other HD with natural history similatde-grade
Nodular NHL. Lacks RS cells. Significant transformation to DLBCL and frequent latq CD 15 CD 30
NLP Lymphocyte 5% relapse. Some respond td@uximab. CD 20+, CD 19+, CD 45+

EBV negative.

NOTE: DLBCL + CD10, CD19, CD20, CD22, CD 45, bbRiNitI6,
z ‘?“% S Sene og‘;

B SR T X

i‘%ﬁ ‘.0

.\0‘.’

6 m
>

"O'O

“c’

¥

"

ﬁ
(0

B9 5%,

-t

\ BN \;”&)‘ . @ "

J note mixed .. . non- neoplastlc|r;’lammatowcells “ - . @
;:"%w-;“ S A

- - S ‘-.u.‘ .. - 14

' P ” = NLPHL " i 4 ReeaStembergceu -
RN ) opcorn ce.i..; ut “f‘lc T
& "O

“.' 0%’1
8 ;.

Pons

' %“ o

Hodgkin cell g ), . Y
L g s
NN TR P N

35 e A
) . -*‘x ‘;""

Kacunar cell

f o ’ Oy

b “ > , | Case 76: Hodgkin disease
SR PO
*hyd >

"8



PrognostitDiagnosticTables

PRINCIPLES OF UNFAVORABLE RISK FACTORS

Definitions of Lymph Node Regions*

Ann Arbor EORTC GHSG
Bulky Mediastinal Disease™ ESR >50 R Cervical/SCL
Stage or or Type Guidelines Page
>10 cm Adenopathy # Sites >3 R ICL/Subpectoral
No No Favorable Disease HODG-4 Riixills
. | L CervicallSCL
IAMA No Yes Favorable/Unfavorable Disease |HODG-4 or HODG-5 ﬁt;g;alﬂ:;?;ﬁgmatm L ICL/Subpectoral
L Axilla
Yes Yes/No Unfavorable Disease HODG-5 Mediastinum
BB Yes/No YesiNo Unfavorable Disease HODG-5 R Hilum
L Hilum
- Yes/iNo NIA Advanced Disease HODG-6 Celiac/Spleen hilar
Paraortic
i . Mesenteric
nfradiaphragmatic -
Nodal Regions Rllac
L lliac
R Inguinal/Femoral
L Inguinal/Femoral

“Note that the EORTC includes the infraclavicular/subpectoral area with the axilla while the GHSG
includes it with the cervical. Both EORTC and GHSG combine the mediastinum and bilateral hila as
a single region.

EORTC thoracic mass widtleasureat T5-6
German = Infraclavicular is part of supraclav and cervical. Hilars are part of mediastinum.
BULKY DISEASE = you can ADD UP SEPARATE NOBIESayhich2 cm eadmif you have 6 of them, itis 12 cm and bulky.
Per Lugano classification: % M 1 foBR6dgkin lymphoma 7.0 cm in Max transverse diameter.

UNFAVORABLE RISK FACTORS FOR STAGE I-Il CLASSIC HODGKIN LYMPHOMA

Risk Factor GHSG EORTC NCCN

Age 250

Histology

ESR and B symptoms >50 if A; >30if B >50 if A; >30 if B 250 or any B symptoms
Mediastinal mass MMR > 0.33 MTR > 0.35 MMR > 0.33

# Nodal sites >2* >3* >3

E lesion any

Bulky >10 cm
GHSG = German Hodgkin Study Group MMR = Mediastinal mass ratio, maximum width of mass/maximum intrathoracic diameter
EORTC = European Organization for the MTR = Mediastinal thoracic ratio, maximum width of mediastinal mass/intrathoracic

Research and Treatment of Cancer diameter at T5-6

- ADVANCED DISEASE STAGE=IIR8S (International Prognostic Score Syste®AM HALL
o  One point is given for each of the characteristics below present in the patient, for a total score rangirigdr@m
A Stage IV disease
Age >45 years
Male gender
Hemoglobin <10.5 g/dL
Albumin <4 g/dL
Leukocytes (WB®&)15,000/microL
Lymphocyte count €00/microL and/or <8 percent of the tots/BC

pP 2 2

5141 patients with Chemo + RT prior to 1992.

Hasenclever N Engl J Med 1998.

Score Fiveyear FFP, percent Fiveyear OS, percent
0 84 89 Score 1: no uptake
1 77 90 o
> 67 81 Score 2: uptake = mediastinum
3 60 78 Score 3= uptake > mediastinum but £ liver
4 51 61 Score 4: moderately increased uptake > liver
S 740pati4eznts with ABVD. S0 Score 5. markedly increased uptake = liver andior
Moccia J Clin Oncol 2012; 30:3383. new lesions related to lymphoma
Score Fiveyear FFP, percent Fiveyear OS, percent
0 88 98 Score X: .
1 84 97 New areas of uptake unlikely to be related to
lymphama
2 80 91
3 74 88
4 67 85
5 or more 62 67

PagA



Staging
Definitions of Stages in Hodgkin's Disease?

Stage | Involvement of a single lymph node region (1) or localized involvement of a single extralymphatic organ or site (I.).

Stage Il Involvement of two or more lymph node regions on the same side of the diaphragm (ll) or localized involvement of a single associated
extralymphatic organ or site and its regional lymph node(s), with or without involvement of other lymph node regions on the same side of the diaphragm

el

Note: The number of lymph node regions involved may be indicated by a subscript (eg, I1).

Stage lll Involvement of lymph node regions on both sides of the diaphragm flll), which may also be accompanied by localized involvement of an
associated extralymphatic organ or site (IlIE), by involvement of the spleen (lI1,), or by both (lII_,.).

Stage IV Disseminated (multifocal) involvement of one or more extralymphatic organs, with or without associated lymph node involvement, or isolated
extralymphatic organ involvement with distant (nonregional) nodal involvement.

A No systemic symptoms present
B Unexplained fevers >38°C; drenching night sweats; or weight loss >10% of body weight (within & months prior to diagnosis)

Adapted with isslon from the Ameri A lation for Cancer Ry h: Carb. PP, Kaplan HS, Musshoff K, et al. Report of the Committee on Hodgkin's Disease Staging Classification.
Cancer Res 1971;31(11):1860-1.

C2 NJ O2 Y NHUsKligh#lydifferen (see below)
Stage lII/IV,THERE IS NO MOREr ¥ (but youmust document size)
There is no more A and B for NHL.
There is an S (for spleen).
IIIE =Now part of IV.
Staging

Lugano Modification of Ann Arbor Staging System*
(for primary nodal lymphomas)

Stage Involvement Extranodal (E) status
Limited
Stage | One node or a group of Single extranodal
adjacent nodes lesions without nodal
involvement
Stage ll Two or more nodal groups Stage | or Il by nodal
on the same side of the extent with limited
diaphragm contiguous extranodal
involvement
Stage Il bulky** |l as above with “bulky” Not applicable
disease
Advanced
Stage Il Nodes on both sides of Not applicable
the diaphragm

Nodes above the diaphragm
with spleen involvement

Stage IV Additional non-contiguous Not applicable
extralymphatic involvement
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Chemotherapy

CHOR, Cyclophosphamide, hydroxydaunorubicin, oncovin, prednisone.
ABVDx, Adriamycin(25), bleomycin(10), vinblasting(6), dacarbazing€325 mg/n¥)
COPR Cyclophosphamide, vincristine (Oncovin), procarbazine, and prednisone
BEACOP@BIleomycin, etoposide, + COPP
EBVR Epirubicin, bleomycin, vinblastine, apcednisone. Used in EORTC H7.
MOPP- Mechlorethamine, vincristine (Oncovin), procarbazine, prednisone
Stanford V (1989 - essentially MOP/ABYV + etoposide

MOP: nechlorethamineyincristine (oncovin)prednisone

ABV: Adramycin, bleomycin, vinblastine.

Etoposide.

Uses decreased doxo, bleo, and mustard cumulative doses and is a

shorter course over 12 wks.

TABLE 3: Chemotherapeutic regimens used for the treatment of

Hodgkin lymphoma

Regimen

Dosage and schedule

Frequency

MOPP
Mechlorethamine

Vincristine (Oncovin)

Procarbazine

Prednisone?

6 mg/m? IV on day 1

1.4 mg/m? IV on day 1
(maximum dose, 2.0 mg)

100 mg/m? PO on days 1-7
40 mg/m? PO on days 1-14

Repeat cycle

every 28 days.

ABVD

Doxorubicin
(Adriamycin)

Bleomycin
Vinblastine

Dacarbazine

25 mg/m? IV on days 1 and 15

10 mg/m? IV on days 1 and 15
6 mg/m? IV on days 1 and 15
375 mg/m? IV on days 1 and 15

Repeat cycle

every 28 days.

BEACOPP

Bleomycin 10 mg/m? IV on day 8

Etoposide 100 mg/m? (200 mg/m2)® IV on days 1-3
Doxorubicin 25 mg/m? (35 mg/m?2)° IV on day 1
(Adriamycin)

Cyclophosphamide 650 mg/m? (1,250 mg/m?)® IV on day 1

Vincristine (Oncovin)
Procarbazine
Prednisone

G-CSF from day 8

1.4 mg/m? IV on day 8°
100 mg/m? PO on days 1-7
40 mg/m? PO on days 1-14

Repeat cycle

every 21 days.

Stanford V
Doxorubicin
Vinblastine
Mechlorethamine
Vincristine®
Bleomycin

Etoposide

25 mg/m? IV on days 1 and 15
6 mg/m? IV on days 1 and 15

6 mg/m2 IV on day 1

1.4 mg/m? IV on days 8 and 22
5 U/m? IV on days 8 and 22

60 mg/m? IV on days 15 and 16

Repeat cycle
every 28 days for
a total of 3 cycles.
Radiotherapy to
initial sites = 5 cm

(dose: 36 cGy).

Prednisone® 40 mg/m? PO every other day

? In the original report, prednisone was given only in cycles 1 and 4.

" Increased dose for escalated BEACOPP

¢ Maximal dose of 2 mg

9 Vinblastine dose was decreased to 4 mg/m? and vincristine dose to 1 mg/m? during cycle 3 for patients
= 50 years of age.

¢ Tapered by 10 mg every other day starting at week 10

G-CSF = granulocyte colony-stimulating factor

Classic Hodgkin Lymphoma in Adults 18-60 Years

Primary Systemic Therapy Regimens (Listed In Alphabetical Order)

- ABVD?P (doxorubicin, bleomycin, vinblastine, and dacarbazine) + ISRT®1.2.34,

. ABVDasrb followed by escalated BEACOPP (bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine, procarbazine, and prednisone)d +
ISRT®

* BV + AVD (doxorubicin, vinblastine, and dau;:.':lrb:alzine)d-6

+ Escalated BEACOPPd.7.8

« Escalated BEACOPPY followed by ABVD:P with ISRTS?

Classic Hodgkin Lymphoma in Adults Age >60 Years or Adults With Poor Performance Status or Substantial Comorbidities

Primary Systemic Therapy Regimens (Listed In Alphabetical Order)

Stage I-1l Favorable |- A(B)VD®P# (2 cycles) + AYD (2 cycles) + ISRTE (preferred)!0.11.12
Disgase . Ci—lg)P (4 cyc(les + IS%?T‘:'YP (2 cycles) P )

Stage |-l Unfavorable |+ Ags)vna-b:e £2 cycles) followed by AVD (4 cycles),| if FDG-PET scan is negative after 2 cycles of ABVD. "4
or Stage llI-IV Disease | » Patients with a {}osi ive FDG-PET scan affer 2 cycles of ABVD need individualized treatment.

+ BV followed by AVD, con ﬂonally followed by BV in patients with CR or PR and no neuropathy
+ CHOP (6 cycles) + ISRT®

Patients with Low EF |+ Add dexrazoxane to AB\éq‘;-b or CHOP, with close cardiology follow-up

+ BV-DTIC (dacarbazine)'®:

Nodular Lymphocyte-Predominant Hodgkin Lymphoma
* The most common chemotherapy regimens used at NCCN Member Institutions for NLPHL are listed below?

Primary Systemic Therapy Regimens (listed in alphabetical order)

« ABVD?P (doxorubicin, bleomycin, vinblastine, dacarbazine) + rituximab 1819

« CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone) + rituximabh-20.21
+ CVbP (cycloghoszohamide vinblastine, prednisolone) + rituximab-22

« Rituximabn-23.24.25.26.27.28
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Radiation:

NCCN Guidelines
PRINCIPLES OF RADIATION THERAPY

General Principles

* Treatment with photons, electrons, or protons may all be appropriate, depending on clinical circumstances.

« Advanced RT technologies such as intensity-modulated RT (IMRT)/volumetric modulated arc therapy (VMAT),1-3 deep-inspiratory breath
hold (DIBH) or respiratory gating,®5 image-guided RT (IGRT),5 and proton therapy®® may offer significant and clinically relevant advantages
in specific instances to spare important normal OARs and decrease the risk for late, normal tissue damage while still achieving the primary
goal of local tumor control.

* The demonstration of significant dose-sparing for OARs reflect best clinical practice as it reduces the risk of late complications from normal
tissue damage. Achieving highly conformal dose distributions is especially important for patients who are being treated with curative intent
or who have long life expectancies following therapy.

* In mediastinal HL, use of four dimensional (4D)-CT or DIBH at the time of simulation to deal with respiratory motion and minimize dose to
OARs is essential. DIBH, in particular, has been shown to decrease incidental dose to the heart, lungs, and other OARs in many disease
presentations.® Further, IGRT during treatment delivery is essential to ensure accurate target localization. In certain circumstances, the use
of protons for mediastinal lymphoma provides dosimetric advantages that may reduce long-term toxicity. The potential advantage of protons
is related to the localization of disease within the mediastinum as well as patient gender assigned at birth and age.9‘11

« Although the advantages of tightly conformal dose techniques, such as IMRT, includes steep dose gradients between targets and OARs,
the "low-dose bath" to normal structures is often increased. Particular attention to treatment technique and adherence to dose constraints
is essential to minimize dose to high-risk OARs such as breast tissue in young premenopausal individuals. Target definition and treatment
delivery verification require careful monitoring to avoid the risk of tumor geographic miss and subsequent decrease in tumor control. Initial
diagnostic imaging with contrast-enhanced CT, MRI, FDG-PET, and other imaging modalities facilitate target definition. Image guidance may

be required to provide assurance of accurate daily delivery.

* Randomized studies to test these concepts are unlikely to be done since these techniques are designed to decrease late effects, which
take 10+ years to develop. In light of that, the modalities and techniques that are found to best reduce the doses to the OARs in a clinically
meaningful way without compromising target coverage should be considered.

PRINCIPLES OF RADIATION THERAPY

Involved-Site Radiation Thera ISRT): Dose

» Combined Modality Therapy (CMT)
» Non-bulky disease (stage I-11): 202-30 Gy (if treated with ABVD); 1.5-2.0
Gy per fraction
» Non-bulky disease (stage IB & 1I1B): 30 Gy; 1.5-2.0 Gy per fraction
» Bulky disease (all stages): 30-36 Gy; 1.5-2.0 Gy per fraction
» Partial response/refractory disease (Deauville 4-5): 36—45 Gy

* ISRT Alone (uncommon, except for NLPHL)
» Involved regions: 30-36 Gy (the dose of 30 Gy is mainly used for NLPHL);
1.5-2.0 Gy per fraction
» Uninvolved regions: 25-30 Gy; 1.5-2.0 Gy per fraction. ISRT fields for
NLPHL generally include-adjacent but clinically uninvolved nodes when
treated with RT alone.

* Palliative RT: 4-30 Gy

ISRT: Volumes

« ISRT principles should be followed when designing RT fields for HL12
» Planning for ISRT requires modern CT-based simulation and treatment
planning capabilities.
» Incorporating other modern imaging such as FDG-PET and MRI often
enhances treatment volume determination.

* ISRT targets the site of the originally involved lymph node(s).

» The clinical target volume (CTV) encompasses the original or suspected
extent of disease prior to chemotherapy or surgery. This volume is then
modified to account for tumor shrinkage and spares adjacent uninvolved
organs (eg, lungs, bone, muscle, kidney) when lymphadenopathy
regresses following chemotherapy.

* For CHL, the pre-chemotherapy or pre-biopsy gross tumor volume (GTV)
provides the basis for determining the CTV.
» Concerns for questionable subclinical disease and uncertainties in original
imaging accuracy or localization may lead to expansion of the CTV and
are determined individually using clinical judgment.

* For NLPHL, the CTV will depend on whether treatment consists of ISRT
alone or CMT.

a A dose of 20 Gy following ABVD x 2 is sufficient if the patient has non-bulky stage |-

» ISRT alone: The CTV should be expanded to include potential
microscopic disease in the immediate region of the FDG-PET—positive
disease.

» CMT: Similar to CHL after chemotherapy [treating originally involved
lymph node(s) only]

« Possible movement of the target by respiration as determined by 4D-CT
or fluoroscopy (internal target volume, [ITV]) should also influence the
final CTV.

» The planning target volume (PTV) is an additional expansion of the
CTV that accounts only for setup variations and may differ by site and
immobilization technique.

» See ICRU definitions 4

* OARs should be outlined for optimizing treatment plan decisions.

* The treatment plan can be designed using conventional, 3-D conformal,
proton therapy, or IMRT techniques using clinical treatment planning
considerations of coverage and normal tissue avoidance.

* The treatment of extranodal disease is individualized, but similar
g_rinciples of GTVICTV/PTV definition should be applied as for nodal
isease.

» Chest wall extension — Effort should be made to include regions of
initial chest wall extension to definitive doses.

» Lung involvement — Areas of extension into the lung from mediastinal
or hilar disease may be treated with lower doses (~15 Gy) unless the
relative volume is small, in which case higher doses may be utilized.
Careful consideration of partial lung tolerance is essential. Pulmonary
nodular disease is usually not treated following chemotherapy unless
residual disease is present.

» Pleural or pericardial effusions are not included in the GTV. Nodular
pericardial involvement may be included with consideration of cardiac
tolerance.

» Bone — Areas of osseous disease may be treated with a CTV
expansion beyond the GTV defined by imaging. In vertebral body
disease, the entire vertebra is generally treated.

1A disease with an ESR <50, no extralymphatic lesions, and only 1 or 2 lymph

node regions involved. See HODG-3 for definition of nodal sites according to GHSG.

References
Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
HODG-C
20F 13

Version 1.2024, 10/12/2023 © 2023 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.
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Expansions and Definitions
- Used to be the only curative treatment for Hhcontinues to play a great role.

- INRT{Prechemo GTV + peshemo GTV) + NO expansion + carve off-pbemo planning CT normal structures = INRT CTV.
To do this you MUST do prechemo GTV in TREATMENT POSITION.

- ISRT: (Prechemo GTV + pdstmo GTV) + 1.5 cranial caudal expansion ALONG LYMPH PATTERN OF SPREAD = ISRT CTV. In the transverse radial
expansion, this is debatable. Usuafy8 mm if mediastinal. Neck is 4 mm. All expansions are based on potential lymphatic spread. YobenpoesTV
may be bigger than ISRT CTV. Why? Because your ISRT CTV must carve off like muscle, and bone, etc.

- Unless your prehemo scans are in treatment position, the most important thing your prechemo scans help you is determine cranial cansiarexpa
If you muscle is involved, then you cannot carve off and spare muscle obvioustgusinclude it.

Note: NODULAR PREDOMINANT while giving RT ALONE without THEMBAND (not 1 or 1.5 cm) actuallg because bRationale: CTV needs to
increase in size since you are not giving chemo.

A Mantle field - suggestions per Fletcher's textbook, 3rd edition.
1  Place isocenter midway between superior and inferior edges. Usually is near or slightly below the suprasternal notch.
1  Borders: SuperiorMidpoint of chin, along mandible-2 cm above tip of mastoid. Inferienear diaphragm, ~4 cm
above xiphoid. Inferior axillandth costochondral junction. Include ~1 cm of lung in lower axilla a#at of lung in
upper axilla. Laral axillary junction of lateral margin of pectoralis with deltoid. Exclude humeral heads. Mediastinum /
hilum -
1 Shield: larynx thyroid notch to cricoid.
1 Superior border of the PA field can be lowered to avoid irradiation of the oral cavity and cerebellum. Place border at
thyroid notch.
A Modified mantle / mini-mantle - includes mediastinum, bilateral hila, supraclavicular. Excluded axilla and neck/occipital unless bulky
disease present. From larynx to F1P
1  Used in Stanford V protocePMID7537796
A Waldeyer's ring (typically for NHL:)Lateral fields matched to lower neck field.
1  Borders: Inferior thyroid notch. Superiof 1 cm above zygomatic arch. Posteridmragus, then posterior to
sternocleidomastoid muscle. Anterieprbital rim posteroinferiorly to 2nd molar and then forward along the mandible.
T Lower neck field: Superiematches inferior border of lateral fields. Midline larynx shielding from thyroid notch2ath
below cricoid. Laterally to junction of trapezius with clavicles. Infericycin below clavicles.
Paraaortic- top of T11 to bottom of L4
Inverted Y- includes pareaortic + iliac + inguinal
Total nodal irradiation (TNI) Mantle followed by Inverted Y and spleen (usually after a break3ofveeks between mantle and
inverted Y).
A Subtotal nodal irradiation (STNI) Mantle plus paraaortic + spleen. Excludes iliac + inguinal. Ofterused in females because of
concern for fertility.
A Involved field(IFRTY, Historic technique.
T Involved fieldbecommendations:
0 Mediastinal diseasetreat mediastinum + SCLV
0  SCLV diseasdreat ipsilateral neck

> > >

A Involved site radiotherapy
A Involved node radiotherapy
o Dose
A Typically forarly-stagefavorable following C 280 Gy / 1015fx.
A Earlystageunfavorable following C 30 @y5 fx
A Bulky disease 386 Gy / 1520 fx.
A Advanced disease residual-36 / 1520 fx.

NOTEA retrospective study of 734 female Hodgkin lymphoma patients demonstrated that tiyeétGestimate risk of secondary breast cancer was 7.5% after
mantle field radiation therapy compared to 2.2% after chemotherapy only. References: Conway JL, eRaldiatt Oncol Biol Phys, 2017 Jan 1, Pagkl35
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Dose Constraints NCCN

OAR Dose Recommendation Toxicity
(1.5-2 Gylfraction)
Ipsilateral: Mean <11 Gy (recommended); <24 Gy
. (acceptable) 215,16
Lol Contralateral: as low as reasonably achievable Ll
(ALARA)
Ipsilateral: Mean <11 Gy (recommended); <24 Gy
Submandibular glands (acceptable) Xerostomia'?
Head Contralateral: ALARA
Oral cavity Xerostomia, dysgeusia, oral
:lgcék (surrogate for minor salivary glands) L mucositis'’
) V25 Gy <63.5% e 18
Thyroid Minimize V30 Gy Hypothyroidism
Lacrimal glands V20 Gy <80% Dry eye syndrome19
Larynx/Pharyngeal constrictors Mean <25 Gy Laryngeal edema, dysphagia2®
: Ipsilateral: Avoid hotspots . -
Carotids Contralateral: ALARA Carotid artery atherosclerosis
OAR Dose Recommendation Toxicity
(1.5-2 Gylfraction)
Mean <8 Gy (recommended) . .
Heart® Mean <15 Gy (acceptable); ALARA given increased g"j\g‘;{;ﬁ."%’se cardiac
risk with even lower doses
Ac?mc a.nd mitral valvgs Dmax <25 Gy Valvular heart disease?2.25.26
Tricuspid and pulmonic valves Dmax <30 Gy
: Mean <8 Gy (recommended) Q2297
Left ventricle Mean <15 Gy (acceptable) Heart failure
Thorax LAD V15 Gy <10%°
. . ) . |LCx V15 Gy <14%
Coronary vessels including the left main, left anterior . g
descending (LAD), left circumflex (LCx), and right Coronary vessels (total)- Mean <7 Gy gnvaéz:sazgverse cardiac
C
coronary artery (RCA) Minimize the maximum dose to individual coronary
arteries
Mean dose <13.5 Gy
Lungs V20 <20% (recommended); <30 Gy (acceptable) Pneumonitis29-31
V5 <55%
OAR Dose Recommendation Toxicity
(1.5-2 Gylfraction)
Mean <15 Gy
Liver V20 <30% Hepatic toxicity35:36
V30 <20%
Stomach Dmax <45 Gy Ulceration37
Mean <10 Gy g . 38
Spleen V5 <30% tart: 'Q;e";'n"iggg
V15 <20% ymphop
Abdomen | Pancreas Minimize volume >36 Gy (especially to pancreatic tail) Diabetes*0
V15 <120 cc Diarrhea®’
SniCEowes Dmax <45 Gy Obstruction, ulceration, fistula3”
Single organ Bilateral
Mean <8 Gy V5 <58%
Kidney V10 <30% Renal insufficiency1-43
V20 <15% (recommended);
<25% (acceptable)
V5: ALARA . 44 45
Acute cytopenias®**
Bone marrowd V10 <50% : > 46
Other V25 <25% Chronic cytopenias
Long bone V40 <64% Fracture?’
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Nodular Lymphocyte Predominant

F Follicular

CLINICAL PRESENTATION:
Nodular Lymphocyte Predominant Hodgkin Lymphoma
PRIMARY TREATMENT

ISRTY (preferred
for stage IA or
Stage IA, lIA contiguous stage lIA)

bb,cc

(Non-bulky) or
Observe®®
Stage IB,9d
Ic:rB Cherr!otherapyﬁ'gg " Response g:)serve, if asymptomatic ’_}
SBtfl?: I)‘.I"!‘Sta e flll;;ﬁab el no el Follow-up
A Gy | [Simasns e (0051
contiguous“d) cTe Observe, if

Negative — .
Observe, if asymptomatic asymptomatic

Stable or B
i i )
g ;:3;::5Ive SRByY Refractory Disease or

or
Based on clinical Positive — g spected Relapse (HODG-15)

judgment, optigns include:
Chemotherapy™99 +

Rituximabhh £ |ISRTY
Stage lII-IV  —>|o

r L
Rituximabhhii ¢ Per WHO 2022, NLPHL remains under the family of Hodgkin lymphoma, while
or in 'cc?eI ICIC 20%2 u date,dthe_tern'; gLP‘-IHI_ washrepla(cp?EF\;\gB n(ivlv termigolo \,r‘|
e nodular lymphocyte preaominan -Cel mphoma 2 agglo i, et al.
Local RT (palliation of Leukemia 2022:36.1720-1748. Campo E. ot al. Blood 2022140 1229-1253).
locally S%"" ptomatic dd For select patients with Stage 'IB, or Stage IIA non-contiguous disease, ISRT
disease) alone may be an option.

— €e Observation may be an option for stage |A patients with a completely excised
¢ Principles of FDG-PET/CT (HODG-A). _ solitarv lvmph node. See I;ollow—uu (HODG-12).

Radiation alone is a good recommendation of early stage favorable-batky NLPHL.

PRINCIPLES OF SYSTEMIC THERAPY
Primary Systemic Therapy Regimens

Nodular Lymphocyte-Predominant Hodgkin Lymphoma
» The most common chemotherapies used at NCCN Member Institutions for NLPHL are listed below.?

Regimens and References
ABVD (doxorubicin, bleomycin, vinblastine, dacarbazine) + rituximabP

Savage KJ, Skinnider B, Al-Mansour M, et al. Treating limited stage nodular lymphocyte predominant Hodgkin lymphoma similarly to classical Hodgkin lymphoma with
ABVD may improve outcome. Blood 2011;118:4585-4590.
Canellos GP, Mauch P. What is the appropriate systemic chemotherapy for lymphocyte-predominant Hodgkin's Lymphoma? J Clin Oncol 2010;28:e8.

CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone) + rituximabP
Fanale MA, Cheah CY, Rich A, et al. Encouraging activity for R-CHOP in advanced stage nodular lymphocyte-predominant Hodgkin lymphoma. Blood 2017;130:472-
477.

CVP (cyclophosphamide, vinblastine, prednisolone) + rituximabP
Shankar A, Hall GW, Gorde-Grosjean S, et al. Treatment outcome after low intensity chemotherapy [CVP] in children and adolescents with early stage nodular
lymphocyte predominant Hodgkin's lymphoma - an Anglo-French collaborative report. Eur J Cancer 2012;48:1700-1706.

RituximabP

Advani RH, Hoppe RT. How | treat nodular lymphocyte predominant Hodgkin lymphoma. Blood 2013;122:4182-4188.

Advani RH, Horning SJ, Hoppe RT, et al. Mature results of a phase Il study of rituximab therapy for nodular lymphocyte-predominant Hodgkin lymphoma. J Clin Oncol
2014;32:912-918.

Schulz H, Rehwald U, Morschhauser F, et al. Rituximab in relapsed lymphocyte-predominant Hodgkin lymphoma: long-term results of a phase 2 trial by the German
Hodgkin Lymphoma Study Group (GHSG). Blood 2008;111(1):109-111.

Eichenauer DA, Fuchs M, Pluetschow A, et al. Phase 2 study of rituximab in newly diagnosed stage |A nodular lymphocyte-predominant Hodgkin lymphoma: a report
from the German Hodgkin Study Group. Blood 2011;118:4363-4365.

Eichenauer DA, Plutschow A, Fuchs M, et al. Long-term course of patients with stage IA nodular lymphocyte-predominant Hodgkin lymphoma: A report from the
German Hodgkin Study Group. J Clin Oncol 2015;33:2857-2862.

HD16 HD17 Subgroup NLPHL
Key Points In earlystagefavNLPHL, consolidation RT appears necessary to achieve the optimal disease control irrespective of the iPET result.
In earlystage NLPHL, Hodgkin lymphardieected approaches result in aygar PFS >90% and-gé&ar overall survival of 100%.

Eichenauer, Blood 2023

100NLPHL patients treated in the randomized HD16 (esidlge favorable; n = 85) and HD17 (eathge unfavorable; n = 15) studies.

Patients with NLPHL treated in the HD16 and HD17 studies 5-year PFS0.3% and 92.9%, respectively.

Thus, the 5/ear PESISfrom that of patients with classical Hodgkin lymphoma treated within the same st{die$6: P = .88; HD17: P = .50).

If early-stage favNLPHIwith NEGPET after 2x AB\@nd NOconsolidation Rended=Q 5-year PF$ho RT83% vges RTLO0%; P = .05).

There were 10 cases of NLPHL recurrence. However, no NLPHL patient died duringpfoience, the fyear overall survival rate was 100%.
ConclusionTaken together, contemporary Hodgkin lymphoutieected treatment approaches result in excellent outcomes for patients with O
newly diagnosed eargtage NLPHL and, thus, represent valid treatment options. In-sgdye favorable NLPHL, consolidation RT appe d
necessary after 2x ABVD to achieve the optimal disease control irrespective of the iPET result.

(o))
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HLTreatment Char2023
HL Risk Factors Primary TX Lugano Response | Consolidation
ABVD x 2
Favorable, * Neg 13, PosA Negative * ISRT20 Gy (HD1Q HD1§ Meets GHSG Criteria
non-bulky ABVD x Th L BOGY(Rapid, H10F STD
ABVD x 2 Mt 9 ¢(OP) ISRT 385 Gy
Positive * es@BEACOPP xht 9 ¢(I¥3) ISRT 385 Gy
ABVD X 2 If . ___ I:b &)Biopsy See NR (5)
GHbHE S 91/h Biopsy- b aRS§itive L . .
Unfavorable, only! Age < 60ECOG < 2 NR (5) ~A2Llae b b {SS wStlILHAS «y
non-bulky ' . ' oresBEACOPP H b t 9¢ b SOOI f dz
(HD 17- no RToption) .
o * Neg 12, Pos3-4. Neg ng u AIT:IyD (total 3-4) or obs
Limited Stage-I t2a o000 (totalB) ! . £5
Pos (4) MeBEACOPRtotal 6)
NRP4&50 Th aSS wStllldasS k wSH¥
! .+5 E H -36Gy b L{w¢ on
A Negative * | +5 E ®ISRT386Gy Ib ' (Rathl)
AN
< A = N
BULKY fﬁlig :S:E,(,HPDos14 21 it Positive * DE O, B 4 NG [ (56 LR DERII) ()
" (1-3) escBEACOPR x
ABVD x 2No RT option) :
b &)yBiopsy See NR (5)
CALGB 5080bHPET(2) - e
*Neg 13 X Biopsy- I'@ “aP;bﬁtlve L . o
— NR (5) .A2LJae b b {SS wStfl L@AS «k\
2NJ S&40. 9!/ htt E RT)IMtoc I
Negative AVDE n #ISRT 30 Gyih (Rathl)
ABVD x 2
Preferred(Cat. 1) *Neg 13, Pos 4 if Positive escBEACOPRXHht 9 ¢ evéalgate Clb+RT) (Rathl)
Advanced Stage HV
Biopsy-Th 4SS t 2aAdABS F
Age< 60yo (Cat. 1) g?gﬁtig(r:ngg I\D/X+2 AVD NR (5) . A2 I:Jé $ee Relapse /Refractory
: 2N S&40. 9!/ htt (EMBA) M t9¢ T
1. ASC¥# post ISRB6-45 Gy
CR(1-3) 2. Clinical Trial
M ! tf F2f{t26SR 6& .+ YIA
1.2t AyS {Ff @3S I wSLISI G
LT LXLFYYSR ! { 2. Considepre or post ISR36-45 Gy
HDT Chemo PR(4) 3.+ Immediate ASCT + ISR/® 2" line chemo
Relapse Refractory 4. Clinical Trial
) M ! £ £ F2frhathérfie. 6 & i
10-20%of Stg Il Must Biopsy b2z n 2 NJ — _
15-30% of Stg HIV to Prove Disease Progressive Institutional Protocal No real guidance.
10-15% RR pts do NOT
respond to therapy. LT bhe¢ '{/ ¢ |
HDT Chemo Any Followup CT C/A/P q 6 months.
Palliative ISRT Clinical Trial, Palliative ISRT, etc.
Clinical Trial

Lowrisk RRHL
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EarlyStage HLFavorablgStage t || without risk factors)

Overview:
0
o]

[o]

Initially, highcure rate was achieved through prophylactic extended field radiation, to adjacent areas next to involved.regions

Since staging laparotomy showed infradiaphgragmatic occult disease in ~20% patients with supradiaphragmatic diseasetiprapligtian

was extended to paraortic fields or all ymph node areas. Spleen was either removed or irradiated

Local and distant relapses continued to occur despite extensive RT; combined chemotherapy (MOPP) and radiation (EFR feveesstto

in 80-90% 5year survivald w IMyials showed combined chemotherapy + EFRT and combined chemotherapy + IFRT was superior to RT alone
Because maximal combined treatment resulted in significant toxicity (late sepsis in splenectomy patients, second maligeartcesl lung

disease, and sterility), efforts were undertaken to reduce radiation field size after administration of chenpythera
0 German HD8 and EORTC H9 showed ABVD x4 cycles + IFRT 30 Gy as the superior approach for unfavorable disease over<ldiRdtherapy

CLINICAL PRESENTATION:
Classic Hodgkin Lymphoma: Stage
IA/IIA Favorable (Non-Bulky)"

Important Considerations:

+ Selection of treatment (combined modality therapy or chemotherapy alone) should be based on patient age, sex, family history of

cancer or cardiac disease, comorbid conditions, and sites of involvement (especially within mediastinum or axilla)

. I(aneneraI‘ treatment with combined modality therapy provides for a better progression free survival (PFS)/freedom from progression

P), but no difference in overall survival.
+ Most patients will benefit from multidisciplinary team input prior to final treatment decisions.

PRIMARY TREATMENT

ADDITIONAL THERAPY
c ] :

Combined modality therapy
Involved-site radiation therapy (ISRT) 20 Gy9 (adapted from GHSG
HD16; if ESR <50, no e-lesions, <2 nodal sites per GHSG favorable
criteria)?
Deauville / |97
p ABVDZ:" x 1 cycle (total 3) + ISRT 30 Gy (adapted from RAPID,
L H10F)23
‘Chemotheragy alone [ N
ABVDZM x 2 cycles (adapted from H10F, CALGB)"24 | *
1A/IA Restage Follow-up
piage INIA| |aBVDS el |Combined modality therapy HODG-12
"‘;’02 gulﬁy) x 2 cycles FDG ISRT 20 GyY (adapted from GHSG HD16; if ESR <50, no
d - ol 4 - e
CHL (category 1)° PET/CTC ce)rlef.lons, <2 nodal sites per GHSG favorable criteria)
t Deauville SE\;%Q;“ x 2 cycles (total 4)" + ISRT 30 Gy9 (adapted from
Special considerations for Deauville 4-5 3P )
after ABVD x 2 cycles:
+  The degree of abnormality of a Deauville 4 Chemotherapy alone 5 >
score is quite variable and may influence AVD x 4 cycles (adapted from RATHL)
further therapy. If only focally positive on Deauville —» ISRT 30 GyY (adapted
interim FDG-PET, it may be appropriate y B I—
to continue with ABVD and then repeat E’?‘itage 1-3P = from RAPID, H10}2’3
the FDG-PET scan. Scans that remain i > ,h B
positive warrant a biopsy and/or treatment Epe’tauwlle ‘;Evgzso‘:(r—p FDG- . Deauville _» BiopsyS NegatweJ
escalation. If a post-chemotherapy FDG- r y PET/CT 4-5P:S lopsy RgfraCtory
PET is only focally positive, consolidation Positive —» |Disease
RT may be considered, especially if a (HODG-13)

biopsy is not feasible, See Principles of
Radiation Therapy (HODG-C 2 of 13).

+ A Deauville 5 score would warrant a biopsy
to inform subsequent therapy. If a biopsy is
not feasible, treatment should be escalated.

Negative J
Deauville 5P _»Biopsys
Positive —» Refractory Disease (HODG-13)

For footnotes, see HODG-4A
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Radiation Alone and Field Determination:
Princess Margaret Hospit&ospodarowicz MK et d1ROBP1992.
Retrospective. 250 patients. Stagdlolvith supradiaphragmatic disease; no adverse prognostic factors. Variety of radiation techniques
(involved field, mantle, or extended field).
Conclusions90% causepecific survival at-§ears with RT alone

International HD Collaborative GroupMetaanalysisof 23 randomized trialsSpecht L,QQ 1998

Outcome More extensive RQ risk of failure (31% vs. 43%, SS), but there was no impact-paakt@S (77% vs 77%). Addition of
chemotherapy@ risk of failure (15% vs. 33%), with no impact ory&@r OS (79% vs. 76%)

Conclusion More extensive RT field or addition of chemo improve disease control, but have no effect on OS due to effective ssdvage. Le
intensive primary treatment appears to achieve similar survival rates as more intensive treatment

British ColumbiaCampbell BACI02008

Retrospective. 325 patients withmited-stage HD StagfA 29%, 1A 71%), treated with chemotherapy + RT. EFRT usetiaB#B8®9%), IFRT
used 19962001 (30%), INRT used 262005 (31%). INRIprechemo nodal volum®e Y | Neierh.yNo PET. Median F/U 6.7 years
Outcome Relapse rate EFRT 3%IFRT 5% vs. INRT 3% (NS). No marginal recurrences after-fldRTPES 97% and OS 95%yddy PFS 95%
and OS 90%

Conclusion Reduction in field size to involved nodes + 5cm appears safe, without increased risk of recurrence

StandardStudiegThed TEM n a € 0
Major StudiesEORTC H1GHSG HD10JK RAPIOG4)

GSHD HD7 C+RT
H w 1650 patients IA to IIB without risk factors | 1. 30 Gy EFRA10 Gy to the involved field2. Twocycles ABVDH &+ YS w¢ p o
7-year CR4-95%(NS). 7-year O92-94%(NS).

7-year FFTB7%vs.88%(SS). Due mainly tors relapses22% vs. 3%. (So patient treated with CMT experienced relapse before year 3.
Relapses were treated mainly with bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine, procarbazine, arahpredisth

the combination cyclophosphamide, vincristine, procarbazine, and prednisone/ABVD; treatment of relapse was signifararguccessful in
arm A than in arm B (P = .017). In total, there were 39 second malignancies, with 21 in arm A and 18 in arm B, re3pecin@tience was
approximately 0.8% per year during years 2 to 9 and was highest in older patients (R)<aiid¢hose with "B" symptoms (P = .012).
CONCLUSION: CMT consisting of twoycles of ABVD plus{BH is more effective than H£H.

GHSG HD1€4 arm trial ABVD x2 vs ABVD x4; IFRT 30 Gy vs 20 Gy RT = IFRT
H w 131 patients. Stagellwithout risk factors
Randomization 1. ABVD x4 cycles vs ABVD x2 cycles  2.IFRT 30 Gy vs IFRT 20 Gy 1°FFTF.

"The GHSG HD10 trial did not use PET after ABVD x 2 cycles to define eligibility
for ISRT. GHSG HD10 study: Engert A, et al. N Engl J Med 2010;363:640-652.

Engert, NEJIM2010;Median F/U 7.5 yeardNOT A 2 x 2, but a FOUR ARM TRIAL

ABVD OutcomeS5-year OSFFTF, or PFS between ABVD ABYD x 2 (OS 97% vs 97%; FFTF 93% vs 91%; PFS 93% vs 91%).
IFRT OutcomeNS 5year OS, FFTF, or PFS betw&&T 30 Gy20 Gy (OS 98% vs 97%, FFTF 93% vs 93%, PFS 94% vs 93%).
No difference when all 4 arms compared.

Toxicity Grade I/1V: 51.7%ABVD x 4 |33.2%ABVD x 2P<0.001). Grade Il / IV: 8.7%0 GWFRT | 2.8% 20 Gy IFRT (P<0.001).
ConclusionGo with lower Tx2 cycles of ABVD followed by 20 Gy IFRT is the new standard for GHSG for early favorable HD

Sasse JCO 2017.

10 years PFS and OS the same.

In HD 7 (which the algmublished the results) or HD 10, there is no difference in secondary malignancy with either subtotal RT vs
combined CT+IFRT.
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UK RapidNonrinferiority Trial. RT = IFRT
420 randomizegbatients. Nonrinferiority trial. Clinical stage IA (n = 200) or lIA (n = 402).
Since nodal sites is NOT an exclusion faetoopt 35% have unfavorable disease.
o Oel0tSa M h9DMLLES M1. 30 Gy IFR{@ small # did NOT get Rr 2. Obs(2 pt got RT)
M th{L¢L=+*8) ¢53h dagclecof ABVD + IFRT.
Results PET findings were negative426 of these patients (74.6%). 60 mo. 8djsease progression in the radiotherapy group, and 8 patients
had died (3 with disease progression, 1 of whom died from Hodgkin lymphoma); there had been 20 instances of diseasempighessi
group with no further therapy, and 4 patients had di@dwith disease progression and none from Hodgkin lymphoma).
NoteY ow: GSNB dzy Tl @2NIr6fS o6& DSNXNIFYy &GFYyRIFINR FYR omM: KIR % o y2R

Radford, NEJM 2015.

3-yr PFES 94.6% RT vs. 90.8% obs (intent to treat p=0.16)  97% vs 90.8% (per protocol p=0.02)
In RT arm, 26 (12%) did NOT get®Tdeclined RT, 5 died, 1 pneumonia

In the No TX arm, 2 received RT.

PET Positive-gear OS 9B9% PETPositive 3year OS 87.6%

ConclusionNorvinferior.  Petneg after chemo possibly benefit from RT to reduce risk of relapse.

Deauville criteria is INDEPENDENT READS. But they are not blinded. They just sit in a room and all agree.

Cutter, JCO 2021 30-year CV risk study

CV dose varied widely and wasgligible for those with disease outside the neck or mediastinum

h@SNI KFEF 2F LI GASyda KFER I YSIy KSIFENIL R2aS f m D& [yR W Kl

For the entire cohort, the average 3@ar risk of CVD mortality 5.02%

Baselingisk (3.52%), anthracycline (0.94% excess risk), and IFRT risk (0.56%).

Just as CV dose varied widely, excess CVD mortality risk from IFRT ranged from 0.01% to 6.79%.

Tworthirds of patients had < 0.5% excess CVD mortality risk at 30 years from IFRT.

YR 2F y20iSs ySINIfeée W 2F LI GASyda | OlGdztfe KFER I KAIKSNI SEC

The point is that a majority of HL patients could derive disease benefit from radiation with migiinaxcess cardiovascular risk.

TBY ! Y2y3 LI GASyida GNBIFIGSR gAGK NIRAFGAZ2Y F2NJ SFENIeé adalr3as |
majority of patients, the benefit of reduced HL relapse substantially outweighs the risk of CVD.

Stanford G4.
Single arm 87 patients Prospective. For #oitky early stage HL.age HIA supradiaphragmatic H&tanford V chemotherapy was administered
for 8 weekd HRT 30 Gy to involved fields (IFreatment 12 weekEh8 weeks (12 weeks is standard for early stage UNFAVORABLE).

Advani, Ann Oncol 2013.

At a median followup of 10 years, FFP, DSS and OS are 94%, 99% and 94%, respectively.

Therapy was well tolerated with no treatmerglated deaths.

CONCLUSION8ature results of the abbreviated Stanford V regimen in nonbulky esgge HL are excellent and comparable to
the results from other contemporary therapies.

Lower dose of Bleomycin = great! But the mustard causes infertility Mechlorethamine.
NOTE: NO OS why? Salvage. Only 10% progression and do not response. Of those 50% are salvaged with stem cells and still cure.
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Progression-Free Survival (%)

EORTC / GEIH#LQ Early PET guided treatmentsapradiaphragmatic stage I/ll Hodgkin lymphoma

H w My950patients RT = INRT
Favorable: randomized to:
1.Standardarm: ! . #5 E H Ryy PET®ResulyABVD x ¥ INRT 30 Gy (+6 Gy boost for residual lesions).
2.Experimental:  ABVD x ZHPET. 9 ¢ AB\IDlx-i&d Bal-dygles-(total-Ayithout R

LT toce¢
Unfavorable: randomized to:
1.Standardarm: ! . #5 E H Hyy PETResulhABVD x 2 NRT 30 Gy+6 Gy boost
2.Experimental:  ABVD x ZHPET. 9 ¢ 8 dddid Epal-6)witho

AB\ADlx-iddd s

If PET positiveh BEACOPP x 2 + INRT 30+8)Gy boost

ABVD g4 weeks BEACOPP escalated g3 weeks
Doxorubicin 25 mg/m2 i.v. day 1 and 15 Cyclophosphamide 1250 mg/m2 i.v. day 1
Bleomycin 10 mg/m2 i.v./im. day 1 and 15 Doxorubicin 35 mg/m2i.v. day 1
Vinblastine 6 mg/m2 i.v. day 1 and 15 Vincristine 1.4 mg/m2 i.v.(max.2mg) day 8
Dacarbazine 375 mg/m2 i.v. day 1 and 15 Bleomycin 10 mg/m2 i.v./i.m. day 8

Etoposide 200 mg/m2/i.v. day 1to 3

Procarbazine 100 mg/m2 orally day 1 to 7

Prednisone 40 mg/m2 orally day 1 to 14

G-CSF 5 mcg/kg s.c. day 9 to recovéeykocytes>1.0x109

Interim results;Raemaekers, JCED14

Favorable pts (441) 85.8% had negative dg PET. 9 events (Exgroup) vs 1 event (Standard). 1-yr PFS 94.9% vs 100% (SS).
Unfavorable pts (683):  74.8% had negative early PET. 16 events vs 9. 1-yr PFS 94.7% vs 97.3% (SS).
Sopping random assignment for early RfE&gative patient{aka you cannot be randomized to NO RT anymore).

Conclusion"On the basis of this analysis, combiraddality treatment resulted in fewer early progressions in clinical stage /Il HL,
although early outcome was excellent in both arms. The final analysis will reveal whether this finding is maintainedecver tim
REAL TAKEAWDfMmitting Radiotherapy in EafBETNegative Stage I/Il Hodgkin Lymphoma Risk of Early Relaps

IFPETL58 SFNJtC{ !.£5 [ f2yS ypoci-APaSdNA2MEBObwWE (hHDPM: O0dbhe¢ y2y
A PET Pos Andre JCO 2017. '[[ Y2 np h{
= 100 4 Analyzed PEpositive population(361,18.8% PETs were +)
% so:\i LUMPEDavorable and unfavorablEOGETHER
g 80 5-year PFS, ABVIY .4%vs BEACOP¥0.6% (p = 0.002) . X 5
a2 701 SgA T e2dz  NB 2dzad FlF @g2NroftSX &2dz NBlIffte R
@ gg: Perhaps the benefit is solely driven by unfavorable.
T ol .91 /httS&a0 3ANIF RS xo0 (2 E B@dednsutropenia B0% KA I K S|
§ 30 4 30%), anemia (5% v. 0%hrombocytopenia (20% v 0%brile neutropenia (24% v 0%).
% 20
D 101 HR, 0.42 (95% CI, 023 10 0.74); P = 002 Analyzed PETegative population(1059 initial protocol + 505 tx per safety
o A amendemrt). Enough patients to separate favorable and unfavorable

o

1 2 3 4 5 6 7 8

Time (years) FAVORABLE: 5-year PF3BVD+RB9% vsABVD87%(SS).
o n ot UNFAVORABLE  5-year PFBBVD+RY2.1% vsABVD89.6%
A1 192 187 156 147 105 57 21 0 = ABVD+INAT (norrinferiority margin was 24, but HR was only 1.45
16 189 157 152 141 95 61 14 1 BEACOPPesc + INRT \ | .t 5 ;\ é _ﬁ V ﬁ étmmm)'m‘}':
PET Neg: Favorable B PET Neg: Unfavorable
100 1004 ConclusionWhen ePET + after two cycles of ABVD,
501 £ w1 —_—_— switching to BEACOPPesc + INRT significantly improved
f‘; § ;’Z 5-year PFS.
. 3 ol In ePETnegative patients noninferiority of ABVD only
504 g 50 couldnot be demonstrated risk of relapse is increased
40 “g' a0 when INRT is omitted, especially in patients in the F
2] i) group.
10 E* 10l OMISSION of RADIATION LEADE RCEK OF
HR.T.’:E(QE’\&,CIJ.?Q(IUSB.(!T]I . . . . o HR, 1.:15I95”.’n'C|.D.84:u2.5DJ‘ . . . . t W h DW9 { { L h b z (‘) lej y‘ 2 J,] h { (D
[ 1 2 3 4 5 6 7 1 (] 1 2 3 4 5 3 7 a8
Time (years) Time (years)
] n No. at risk: [e] n No. at risk:

2 227 223 221 216 203 12 25 2 — ABVD+INRT 22 292 284 277 265 246 147 35 3 = ABVD + INRT
31 238 228 214 198 177 108 29 2 ABVD only 32 302 282 266 281 242 145 36 2 ABVD only
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DeEscalatiomdD 16

GHSG HD 16

H w My150Early Stage Favorable HL Phasg¢1llABVD x ZH20 Gy IFRT | 2. ABVD ktZPETguidedand no RT if PETeg 12, and yes PET if5.

1°exclude inferiority of 10% or more iny®@arprogressiorfree survival (PFS) of ABVD alone compared with CMT in@qtecol analysis

Noninferiority margin for hazard ratio, 3.01

Fuchs, JCO 2019.

Among 628 PET-Znegative5-year PFEMT93.4%vs. ABVD along6.1%

5-year 098.1%vs.98.4%

Among 693 assigned to CMTy&ar PFRETheg1-2 93.2%vs.PETpos>388.4%
When using the more common liver cutoff (Deauville score, 4) forZRiEitivity, the difference was more pronouncedy@ar PFS, 93.1%
[95% CI, 90.7% to 95.5%630.9% [95%€1, 72.2% to 89.7%}= .0011).
Conclusionin earlystage 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. InZPEEgative patients, radiotherapy cannot be omitted from CMihout clinically

relevant loss of tumor control.

>

1.0 i
e M
0.8
= 0.7 4
=R .
2x ABVD + 20 Gy IFR K
2 059 2. agvD 86.1% (
¢ 0.4 - Difference =7.3% (-1
L
o o3 .
e Hazard ratio {95% Cl) 1.78 (1.02 10 3.12)
0.2 - Log-rank test P=.040
0.14 Median follow-up 47 months
T T T T T
0 12 24 36 48 60
Time {months)
No. atrisk {No. censored):
328(0) 307 {19) 268 (50} 212(103) 149 (162) 97 (214)
300 (0} 280 (12) 239 (42) 179 (94) 134 {137) 85 (183)

B

0S Rate (%)

1.0
0.9
0.8
0.7 4
0.6 5-year estimate (95% CI)
2x ABVD + 20 Gy IFRT  98.1% (96
054 2xABVD 98.4%
0.4 4 Difference 0.3% (-2.
0.3 4 Hazard ratio (95% Cl} 0.37 (0.10 t0 1.37)
Log-rank test F=.12
024 ¢
0.1 4 Median follow-up 50 months
T T T T T
0 12 24 36 48 60
Time (months)
No. atrisk {No. censored):
328 (0) 318 (9) 287 (39) 229 (96) 173 (150} 118 (205)
300 (0} 291 (9) 267 (33) 204 (94) 152 (146} 104 (193)

FIG 2. Kaplan-Meier estimates for the PET-2 (positron emission tomography after two cycles of chemotherapy) —negative per-protocol population.
(A) Progression-free survival (PFS). (B) Overall survival (OS). ABVD, doxorubicin, bleomycin, vinblastine, and dacarbazine; IFRT, involved-field radiotherapy.

Baues, IJROBP 2019

Evaluation of recurrences either-RT field or oubf-field. Overall, 328 PET néhchemo+RT vsand 300 PET nddyPETdirected.
2.4%M10.5%without RT P=.0008).
5-year OFrelapses Equivalencet.1%vs.6.6%(P=.54).

5-year IFrelapses

Pattern of Recurrence

Median 47month followrup.

There was no grade 4 toxicity observed durinTF, and incidence of second primary malignancies was similar in both groups.
Conclusion®ETnhegative patients of the HD16 study showed no significant toxicity after 20-&¥,l&nd we demonstrated that omission of IF
RT resulted in morgarticularly local recurrencesTherefore, consolidation {RT should still be considered as standard therapy in this setting

Kim, PRO 2023
a¢tKS

Cost Angysis
olas O as

Iy It &-éffaciive éofpameddwith ABKD afone/ witlt an héreménpatieffectiveness ratio of $8028

per QALY gained and an incremental cost of $236 gaining 0.029 QALYs. On sensitivity analyses, the results were thiventsichamgjes in

NBEOdNNBYy OS NI G6Sad LF

Conclusions

0KS NBOdINNBYOSSINBESHE RATTSNBY OSa

6 SNB  xciz

CMT is a costffective strategy for earkgtage, favorablgisk Hodgkin lymphoma based on currently available evidence. However, small
variations in recurrenceate estimates dramatically affect strategy ceffectiveness.
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COG AHODO0431
Background/ KA f RNBY Q& hy O2f23& DNBdzLJ 6/ hD0O GNXI t !-adapsed involvedidtBadiou@@sy (IFRE)AnG S Y A
early-stage pediatric classic Hodgkin lymphoma. We investigated the impact of positron emission tomographic respofiseyale (PET1) and on IFRT
outcomes and pattern of relapse.

H R'b276 age < 21 Stage IA or [IAMHBc AVPCdpxorubicin, vincristine, prednisone, and cyclophosphamiti#)ET1 response assessment

aGwlk LIAR SIFINIeé NBaLRyRSNEE owo9wauv KFER F yS3FLdA@S t9¢m 6t 9¢mMbO

& 26

SINIé NBALRYRSNEE 6{9wal KI| R If PRy arkl BETdSgiNgZ-GwiFRT2. B CRIG®IRRT.

IFRT = 21 Gg 1.5 fx.

CR=anatomic@ xy /&> LINR RdzOG 27F (KS LISNLIS yRGPEHRgAtiN reRUMt AftBnS aykles ¥f chiemdthBrapy dygleB (PETR). | v
Progressiorfree survival (PFS) was evaluated for RERs and SERs treated with or without IFRT. Recurrence sites were initial, nBwlapsbsth

Ay @2t @Ay3a AYAGALFt &aA0GS5a 6SNB OKINIOGSNAT SRt 9eamBgaANKIPe (KS t 9¢mb &ADG!

Keller, Cancer 2018 4-years
4 yeardh 49.0% had received minimal chemotherapy and no radiation
88.8% were in remission without receiving higse chemotherapy with stem cell rescue or 1 IFRT
OS =99.6%.
4-year EF&ixed cellularity histolog95.2%vs.nodular sclerosig5.8% (SS).
I NBR 06f22R OStt &ASRAYSylldAz2y NI G Sposiomemision tiiridodraiihylssarRaftér 1 ¢yGedf (G A &S
chemotherapy (PET1) were associated with a favorable EFS out€bmetudy was closed early when the receipt of radiation therapy
exceeded the predefined monitoring boundary.
CONCLUSIONS
This limited chemotherapy respondased approach was successful in patients who had a negative PET1 result, had MC histology, or had a low
red blood cell sedimentation rate. In this treatment paradigm, evaluation of increased chemotherapy intensityriegnation of active new
agents is indicated for patients who have nodular sclerosis histology with a high ESR or who have a positive PET1 result.

Parekh, Blood 2022 118 months.

10year PFS RERs Yes IFRY6.6%vs. no IFR84.1% (P =.10)

10year PFSERs Yes IFR80.9%vs. no IFR&4.0% (P = .03)

Among 90 RERs who did not receive IFRT, all 14 relapses included an initial site.

Among 45 SERs receiving no IFRT, 14 of 16 relapses were in the initial site (9 PET1+ site only).
Among 58 patients receiving IFRT, 5 of 10 relapses were in the PET1+ site.

After 3 cycles of AVPC alone, RERs showed favorable results.

Conversely, SERs had unfavorable outcomes with AVPC alone, although they improveeGyitiRT.
RT remains an important component of treatment for SERs.

EuroNetPHLC1
BackgroundChildren and adolescents with eadiage classical Hodgkin lymphoma haeyear eventfree survival of 90% or morwith vincristine,
etoposide, prednisone, and doxorubicin (OEPA) plus radiothetafiyate complications of treatment affect survival and quality of life. We investigated

whether radiotherapy can be omitted in patients with adequate morphological and metabolic responses to OEPA.
H R'b2131 children < 18 yoewly diagnosed stage IA, IB, and IIA classical Hodgkin lymgHora&€ OEPA

blf no adequate response (a partial morphological remission or greater and PET nedajiv&)19-8 Gy (11 fractions of 1-8 Gy per day).

1° EFS- Maintainings-yearEFSf 90% in patients with an adequate response to OEPA without radiotherapy.
OPEA 4vincristine 1-5 mg/m2V, capped at 2 mg, on days 1, 8, and 15; etoposide 125 mf/nth days &5; prednisone 60 mg/mPOon days £15;
and doxorubicin 40 mg/mp/on days 1 and 15).

MauzKoérholz, Lancet 2023 63-3 months

714 patients assigned to and treated on treatment groufIT Tpopulation 713 patients with 323 (45%) male and 390 (55%) female patients.
In 440 of 713 patient$TT =adequate response MNO RTH5-yearEFB6-5% (95% Cl 83:89-8)= <90% target rate

In 2730f 713patientsITT sinadequate response MYES RMH5-yearEFB8-6% (95% Cl 84F-5)[H95% Cl included 90% target rate.

The most common grade;8 adverse events were neutropenia (in 597 [88%] of 680 patients) and leukopenia (437 [61%)] of 712). There were
no treatmentrelated deaths.

Interpretation On the basis of all the evidence, radiotherapy could be omitted in patients with- gty classical Hodgkin lymphoma and an
adequate response to OEPA, but patients with risk factors might need more intensive treatment.
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Early-StageHL: Ufavorable

- Major Studies to Know
HD 11, HD 1£O0RTC H1@gain)

CLINICAL PRESENTATION:
Classic Hodgkin Lymphoma: Stage

Important Considerations:

+ Selection of treatment (combined modality therapy or chemotherapy alone) should be based on patient age, sex, family history of

I/ll Unfavorable (B symptoms or
bulky mediastinal disease or >10
cm adenopathy)”

PRIMARY TREATMENT"

cancer or cardiac disease, comorbid conditions, and sites of involvement (especially within mediastinum or axilla).
» In general, treatment with combined modality therapy provides for a better PFS/FFP, but no difference in overall survival.
+ Most patients will benefit from multidisciplinary team input prior to final treatment decisions.

ADDITIONAL THERAPY

Combined modality therapy
ABVD9" x 2 cycles’ + ISRT 30 Gy (adapted from H10U)2 ————
Deauville 4
1-3P Chemotherapy alone
Stage I/l AVD x 4 cycles (adapted from RATHL)® -
g:':i\lforable . Chemotherapy alone o
estage Escalated BEACOPP x ollow-up
ABVDYh ; —_
(B symptoms |__ X2 with 2 cycles” (adapted from (HODG-12)
or bulky o FDG-PET/ R.ATHL}5
mediastinal cycles CcTS Deauville
g:,s:.?osim 1-3P Combined modality therapy
adenopathy) Escalated | [Restage EEJL?Q O (adapted from =
Deauville _, |BEACOPP with ’-’
4-5Pt x2cycles' | |FBS-
) . Negative ]
¢ Principles of FDG-PET/CT (HODG-A). Deauville —» Biops Refract
9 Routine use of growth factors is not recommended with ABVD. Evens AM, et al. BrJ 4-5P psy Positi D'e e,
Haematol 2007;137:545-552. D " I_:%eDage 1

h Neutropenia is not a factor for delay of treatment or reduction of dose intensity with ABVD.

Laparotomy Study

EORTC H6F. Carde 1993.
262 patientsclinical stage-Il and favorable factors {2 sites, no bulky disease, ESR < 50 or < 30 if B symptoms).
1. No Laparotomy (clinicaly staging) with SMantle + PA RT 40 By
2. Laparotomyh  if negativelbmantle 40 Gy.
If positivelh? CRT.

Outcomes:n patients undergoing lap, 33% found lap (+Yye@r FFP laparoscopy + Mantle 83% vs Mantle + PA TB©MN89% vs 93% (NS)

ConclusionsStaging laparotomy before STNI may be deleted even in favorable patients at no cost to survival or FFP.
In unfavorable patients, ABVD achieved better results than MOPP, at lower hematologic and gonadal cost
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ABVD vs MOPP

! ABVD-Mantle X (n=151) " ABVD-Mantle RX (n=151)
4 \E —~\%: EORTC H6nfavorable-- MOPP x6 + Mantle RT vs ABVD x6 + Mantle RT
‘g 4 2 ‘} WPP-Nantle RX (1=165) Randomized. 316 patients, unfavorable prognosis (at least one of: >2
H MOPP-Hantle RX (n=165) 2 nodal areas, bulky,-Bymptoms, elevated ESR). No surgical staging.
By PR 1. MOPP x8hMantle RTHMOPP x3
£ 10y OS: 88% vs 77% § 10y OS: 87% vs 87% 2.ABVDx3IpMantle RTHABVD x 3.
§ ‘f p=.01 £ ‘W p=.22
§ E ; Carde JCO 1993Median F/U 5.3 years
4 ? 6-year FFP MOPPvs ABVD 76% vs 88% (SS);

6-year OS 85% vs 91% (NS)
K o 3 & & 6 F i % °'5 Y Z % & 8 % 63 Toxicity: ABVDetter gonadalput worse pulm (both gendegame <3.
Tine from randomization, in months Tine from randomization, in months Conclusion In combination with mantle RRBVD superior to MORP
Fig 4. EORTC H6U wiok progression-free survival by weatment g S, EORTC HAU iick: overollsurvival by reatment group. Log- \'5hbQ¢ | { ABVA istandatd.

group. Log-rank test: P = .01, rank test: P = .22,

ABVD with better 10y DFS: 88% vs 77% (p=.01); not OS

EFRUSIFR6 ¢ KS Gy &aé 15y3 Iy !KCO

Milan (Italy)- ABVD x 4 cycles plus subtotal nodal vs involved field RT REMOVES SUBTOTAL NQDAL

136 patientsStage lnfavorable) or IIA favorable or unfavorable), clinical staging.

RandomizedhBVDEn O& Of $& . W®begah bHveeks after shédmolaiwestaging. Dose CR 36 Gy, for PR/unconfirmed CR 40 Gy.
For STNI, 30.6 Gy to uninvolved mantle + fzamdic + spleen. Treated postchemotherapy volumes

Bonadonna, JCO 200Median F/U 9.7 years

Outcome CR STNI 100% vs. IFRT 97%edPFFP 93% vs. 94% (NSyd#® OS 96% vs. 94% (NS)
ConclusionABVD + IFRT is feasible to use invefied instead of more extensive RT

3 patients 4.5% had secondary malignancy with STRT vs. 0 with IFRT. Not SS, but just FYI.

If complete remission on PET after ABVD, no difference with STNI and IFRT!

Remember, this study had PET after 4 cycles.

EORTC H8/ H8-F¢ INRT vs STNI.
Randomized, 3 arms. 996 patients, Stafjesupradiaphragmatic HEavorable andunfavorable(Prognostic score usifgROTC H7 criteries9).
H8F (favorable): 1. MOPPABVx3 cycles + IFRT 2. STNI alone
H8U (unfavorable): 1. MOPRABVx6 cycles + IFRT 2. MOPRABVx4 cycles + IFRT 3. MOPRABVx4 cycles + STNI
RT dose CR 36 Gy, PR 40 Gy.
Ferme. NEJM 200Median F/U 7.7 years
H8F Outcome: fyear EFS MOPRBV + IFRT 98% vs. STNI 74%1(&®ar OS 97% vs. 92% (SS)
H8U Outcome: Byear EFS similar 84% vs. 88% vs. 87%10igdar OS 88% vs. 85% vs. 84% (NS)
Conclusion Favorable disease chemo x3 + |IBBSE. Lnfavorable disease Equivalent, so the least Tetiemo x4 + IFRT best

GHSG1D8(199398)-- COPP/ABVD x2 cycles plus EFRT vs IFRT

Randomized. 1064 patients, wittarly stage unfavorable HCClinical stagesll withx wmisk factorst+ stage IlIA without risk factors.
Risk factors-large mediastinal mass, extranodal, massive splenic involvemgBSR> 2 lymph node groups.

1IB may have only elevated ESR or more than 2 lymph node groups but no other risk factors.

Tx/ ht tABYDb / ht t TIb b.1#EFRT 30 Gy2.IFRT 30 Gy. A 10 Gy booggivento bulky disease.
Supradiaphragmatic EF R&s a mantle + PA + splenic hilum / spl€gubdiaphragmatic EF R&s an inverted Y plus mimantle.

Engert, JCO 2008ledian F/U 4.5 years

Outcome 5year FFTF EFRT 86% vs. IFRT 84%-(&8),3S EFRT 91% vs. 92% (N$).ORy PFS, relapse rate, death, aMdCa.
Toxicity. Nause/vomiting, pharyngitis, Gl toxicity, leukopenia, and thrombocytopenia worse in EFRT arms
ConclusionRT volume reduction from EFRT to IFRT produces similar results and less toxicity.

Klimm, Ann Oncol. 200Bubset analysis. 89 patients age >®borer risk profile

Outcome 5-year FFTEEERT 58%s.|IFRT 70%SS), OS 59% vs. 81% (SS)

Toxicity. Grade 34 EFRT 26% vs. IFRT 9%

ConclusionTreatment with EFRT of elderly patients after chemo has negative impact on survival

Sasse, Ann Oncol. 2012. Epub20120-year EFRT vs IFRT  FFTF (80% vs 80%), PFS (80% vs 80%), OS (86%S¢s 87%).
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Standard Studie@hed m m €

EORTC HY

4

amMnev

H Rb 80815-70yo with supradiaphragmatic HL with & M6 WS x pn I Byidda raddnedhg i K2RNI OA O NI GA2 X

without B-a & Y LJG 2 Y &

1. Control6-ABVDIFRT

2 NJ -§fhptomon-nferiorityyHRU trial. Non-inferiority 10% for then 5-yearEFS.

2. Exp4-ABVDBIFRT 3. Exp:4-BEACOPPbaselieRT

Ferme, Eur J Cancer 2017.

5-year EFS 89.4% 8&.9%vs.88.8% = Noninferior n 4.0%
5-year OS all 934%.

CONCLUSION®e trial demonstrates that-ABVD followed by IFRyiields high disease control in patients with esstgge HL and

risk factors responding to chemotherapy. Although sieferior in terms of efficacy, four cycles of BEACOPPbaseline were more toxic
than four or six cycles of ABVD.

GHSG HD11.

H w 398 Kinda2 x 2/ 4 arm. N= 1395, Stage I/Il, unfavorablper GHSG.

Sister Trial to the GHSG HD 10

RT = IFRT

Randomize ABVR 4vs BEACOPP4 AND 20Gy vs 30Gy 2x2 Design: ABVD 30 (A); ABVD 20 (B); BEACOPP 30 (C); BEACOPP 20 (D)

Also, PFFTF

RT20-30Gy in 1.8 2Gy/fx
NOT powered for each arm individually, so they compared everything to ABVD x 4 to 30 Gy.

Eich, JCO 201Median followup: 82 months)
CR~ 99%(all arms except ABVD ~ 93®R 1.1%nmon-response <1%; 2.1% progressiRelapse rate 9.7%

Toxicity: 20 Gy did have less mucositis, n/v, Gl tract dysphBHACOPP was worfg Grade 3 tox and hospitality).

Conclugon:

CONCLUSIOBince BEACOPP had more toxicitysinde ABVD+ 20 Gy is warsindard is still ABVD + 30 Gy IFRT

GHSG HD14dea is, if you can get away with 20 GyBeacopp but not ABVaka HD11)maybe Beacopp does have some benefit).

A

0s NO DIFFERENCE between the 4 arms of study

FFTF and PFS
I'.t5bunDe

RT = IFRT

A & dediebsediFE B addIPFSS X

N = 1528, Stage l/lynfavorable ALL PATIENTS < 60 yo.

IA, 1B, lIA+10of: M aa

Ewyear FFTP (%] 85% C1 %]
Arm A a7 B4.8 to 006
Arm B 948 531 to 96,6

e 11B w/ +ESR or >2 nodes

EXCLUDED: B syt +(Extranodal or Bulky) = Treated according to Advanced.

6% MR nodal deAaikrat biliseased { w X p N

HRD Also, PFFTF
1. esBEACOPR2 cycleShABVD x2 cyes$ ("2 + 2"TbIFRT 30 Gy

2. ABVD x4 cyclddIFRT 30 Gy

NO DIFFERENG#Eween ABVD+30Gy, BEACOPP+30Gy and BEACOPP+20Gy

2NJ Xxon

Study terminated early at 3rd interim analysis because of better outcomes seen in the 2+2 arm

von TresckowJCO 2012.

More acute toxicity with 2+2 regimgiGrade 3 chemo from 500480%) but no overall difference

P 001
. 23 o7 = P & = in treatmentrelated mortality or second malignancies.
onclusionFor age < / x 2 cycles followe significantly improves tumor
_— Time (months) Concl For age < 60 y®BEACOPP x 2 cycles followed by ABVD significantly imp t
Mo. at risk v ¥ . .
ArmA | 765 730 709 664 505 05 432 261 288 223 142 84 44 control (FFTF, PFB)patients with early unfavorable HD.
Arm B 763 730 702 67 508 623 463 38T 297 235 1M 111 64
B . FFTH, PFSh LC
08 e OS was the same.
= 08
; 0.7 ABVD |BEACOPPesc
A=
o Z 08 Relapse rate 8.40% 2.50%
ol = . 5_'?“;:_"5 D} _98% O (k) 2nd relapse rate | 1.40% 0.40%
% = z“: —— AmB 554 217 10 871 Sy FFTF 87.70% 94.80%
= Sy PES 89.10% | 95.40%
g Sy 05 96.80% 97.20%
P 01
o 1-2 24 3‘6 43 &0 .l'IZ
Mo at risk Time (months)

Arm A TEE TER TE: 675 603 Bi1 446 366 IO 1T 446
Arm B 763 753 7X) 6BE 616 G3IE 4731 376 302 239 173

&7 4B

13 &
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DeEscalation¢ m # EALGB

GHSG HD1
H R'b1100 earlystage unfavorable HL (all histologids3E <6® / h D X HesBEAGQAPPABYDYH30 Gy RT |2. 2+2[HPETdirected |.
PETdirected = 30 GyN(ode)RTonly if after 2+2, PET was positives S| dz8At € S x 00
Remember,forDR{ / ! [ ! ¢LhbZX &2dz gl yid G2 06S 2y (GKS &FrFS aARSX&a2 5SI dz@aft
1°5-year PFS

Borchmann, Lancet 2021

5-yearPF®7.3% vs. 95.1% (NS)

G 34 leukopenia 884% NSDysphagiab 6 A 1 K NI RAI GA2Yy ¢ 2 @BEANSH> & a{ SNRA2dza F ROSNARSE +
Interpretation PET4/ S G A @A GE | FGSNI GNBFGYSYyd 6AGK H b H-std&KBladuiakiSMobgkid Ay L
lymphoma allows omission of consolidation radiotherapy without a clinically relevant loss of efficacyguidEtitherapy could thetgy

reduce the proportion of patients at risk of the late effects of radiotherapy.

*Important to notice theradiation technique IFRT vs. INRT.

CALGB 50801
PURPOSEatients with bulky stage /Il classic Hodgkin lymphoma (cHL) are typically treated with chemotherapy followed by radtatiffects
associated with radiotherapy include increased risk of second cancer and cardiovascular disease. We tested arpissitoortomography (PET)
adapted approach in patients with bulky, easitage cHL, omitting radiotherapy in patients with interimBE$ 3+ G A S 6t 9¢tL 0 RA&aSE &$
treatment in patients with PEpositive (PET+) disease.
H R'H94 patientsbulky diseasémass > 10 cm or 1/3 thmax diameter CYRH2CABVOHPET2.
If PETZ (Score 13) TH4C ABVD.
If PET2+ M4CesBEACOPH30.6 GYFRT
90% Stage 151% IIB/IIBE.

LaCasce, JCID22

78% were PET2and22% were PET2+.

3-yearPFS PET293.1%vs. PET289.7% 3-year 098.6%vs.94.4%

The predominant toxicity was neutropenia, with 9% of patients developing febrile neutropenia and one developing sepsis.
CONCLUSIOBWr study of PE&dapted therapy in bulky stage I/ll cHL met its primary goal and was associated with an exeptlenPES rate
of 92.3% in all patients, with the majority being spared radiotherapy and exposure to intensified chemotherapy.
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Advancedstage HL

CLINICAL PRESENTATION:
Classic Hodgkin Lymphoma: Stage IlI-IV"
PRIMARY TREATMENT"

Stage
-1V

Preferred regimens: Deauville_, AVD x 4 cyclesY
ABVDlg,h X R 1-3P (adapted from RATHL)5 Follow-up
2 cycles (category estage Deauville Escalated (HODG-12)
1)° | With 1-3p > |BEACOPP x 1 cycle"
E %E;PET/ Escalated Restage (adapted from
» 5
or Deauville_, [BEACOPF. | _ Iwitn r RATHL)® £ ISRTY
45t X 3 cycles® FDG-
Brentuximab (adapted PET/CTS Negative
vedotin (BV) + AVD from RATHL)® Deauville g0
(category 1)°V 4-5P BSY Refractory
(contraindicated 5 Positive — |Disease
in those with HODG-7 HODG-13
neuropathy)
'Speual considerations for Deauville 4-5 after ABVD x 2 cycles:
The degree of abnormality of a Deauville 4 score is quite variable and may
influence further therapy. If only focally positive on interim FDG-PET, it may
be appropriate to continue with ABVD and then repeat the FDG-PET scan.
ful i % Scans that remain positive warrant a biopsy and/or treatment escalation. If a
Useful in certain_ post-chemotherapy FDG-PET is only focally positive, consolidation RT may
circumstances: be considered if a biopsy is not feasible. See Principles of Radiation Therapy
Escalated BEACOPP®Y (HODG-C 2 of 13). . )
(in select patients + ADeauville 5 score would warrant a biopsy to inform subsequent therapy. If a
sp's H biopsy is not feasible, treatment should be escalated.
if international — HODG-8
prognostic score [IPS]
24%)
BV + AVD x 6 cycles Restage with Deauville 1-3P+Y >
(category 1)°%% FDG-PET/
(adapted from o |cTafter6 Follow-up (HODG-12)
ECHELON-1)® cycles of Negative —— »
(contraindicated in BV-AVDSZ i
those with neuropathy) Deauville 4-5P5¥ —— Biopsy®

Refractory Disease

Positive ——» (HODG-13)

Escalated BEACOPP x 2 cycles'Y (total 4) (adapted from
Deauville —|HD18)”

1-3° or |
A(B)VD x 4 cycles®M¥:22 (adapted from RATHL, AHL2011)5:8

Escalated
BEACOPP x 2 Restage . Escalated BEACOPP
cycles®Y with A Deasville_, Ix 2 cycles" (total 6) |
(in select FDG- x 2 cyclesY Restage | + ISRTY
paEents if IPS PET/CT® Negative -» (totaly4} . with
24 FDG-
) #adapted PETICT® | | . Negative
Deauville _, p. - s J;:ITZM 1y ::;:' €_» Biopsy®S
4-5ps i Positive —»
Positive >

Follow-up
(HODG-12)

Refractory
Disease

(HODG-13)
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6¢c ABVDHhConsoliationRT

Tata Memorial PositiveTrial

Purpose: faluating the role of consolidation radiation in patients achieving a complete remission after six cycles of doxorubinygibleinblastine,
and dacarbazine (ABVD) chemotherapy using efreetsurvival (EFS) and overall survival (OS) as primary end points.

H R'b251 HOnduction6c xABVDH179 of 251 patients (71%) achieve® and was randomized |flrther therapy| 2. consolidation radiation |

Laskar, JCO 2004.

8-yearOS 89% vs. 100% (SS).8-yearEFS 76% vs. 88% (SS).

Addition of RT improved EFS and OS in patients with age < 15 years (P =.02; P =.04), B symptoms (P =.03; P =.006@gadfandt} &

=.006), andulky disease (P =.04; P =.19).

CONCLUSIOBNur study suggests that the addition of consolidation radiation helps improve the EFS and OS in patients achieving a complete
remission after six cycles of ABVD chemotherapy, particularly in the younger age group and in patients with B symptolig antd bu

advanced disease.

GITIL/FIL HD0607 Trial NegativeTrial

H R'b296 advanced HL largest diameter size &mn (34%, subgroup A}18 cm (32%, subgroup B), classic > 10 cm bulky (33%, subgroup C).
All with 2 negative PETS aftéf gPET2) and 8 (PET6) ABVD. | 1. Consolidation RT | 2. No RT |.

Median RT was 30.6 Gy (38 Gy range).

Gallamini, JCO 202(FU 5.9 years.

6-year PFS Subgroup A 91% vs. 95% (NSBubgroup B 98% vs. 90% (NSBubgroup C 89% vs. 86%.

CONCLUSIORT could be safely omitted in patients with HL presenting with an LNM and a negati?eREPED scan, irrespective from
the LNM size detected at baseline.
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Standard Studies ¢ KLSERS 0O

GHSIHD15.

H w 3126 advanced HDS$tage IHV| 1IB+extranodal disease or mediastinal mass > 33% max thoracic diameter |

1. BEACORRXx 8c 2. BEACORRX 6c 3. BEACOPR! x 8c (given over 14 days instead of 21 dayd) followed byfhPET guided therapy.
LT 22dz KI S NBaARIHIOGYI &da x Hdp OY 2NJt9¢hb

Engert, Lancet 2012.

5-year FFTB4-4%vs.89-3%vs.85-4% 5-year O®1-9%vs.95-3%vs.94-5% BEACOPP8c<6cin FFTF and OS (SS)
Mortality 7-5%vs.4-6%vs.5-2% Treatmentrelated events (2-1%, 0-8%, and 0r8%malignancieg1-8%, 0-7%, 1-3%
The negative predictive value for PET at 12 months was 94-1%

11% received additional radiotherapy.

INTERPRETATIONeatment with six cycles of BEACOPP(escalated) followed yulRlET radiotherapy was more effective in
terms of freedom from treatment failure and less toxic than eight cycles of the same chemotherapy regimensix cycles of
BEACOPP(escalated) should be the treatment of choice for advanced stage Hodgkin lynREibdene after chemotherapy can
guide the need for additional radiotherapy in this setting.

ECOG B496
H R'bn = 794 unfavorable Stage I/1l (with > 1/3 PA CXRR Stage IHV RT = IFRT to 36G3+3 wks after chemo
If ABVD, only fomediastinal disease pts

Table 3. Fesponse Ratas
5 y: Response (%) ABYVD Arm {no = 354) Stanford V Arm {n = 399)
Allocated to arm ABVD (n = 428) Allocated to arm Stanford V (n =426)
6-8 cycles of modified IFRT 36 Gy 12 weeks of chemotherapy with CH and CCA T‘_j e
only to patients with massive modified IFRT 36 Gy to sites > 5 cm PR 7.6 7.5
mediastinal disease in maximum transverse dimension sD 8.4 10.5
plus spleen if involved on CT Prograssion 03 2.0
. . Abbreviations: ABVD, daxorubicin, bleomycin, vinblasting, and dacarbazine;
CCR, clinical complete remission; CR, complete remission; PR, partial re-
sponsa; S0, stable dissass.
A B
1.0 44 0 ey, .,
2 = [
i - £ 0 Gordon, JCO 2013
. e £ . All comers 5-year FFS: 74% vs. 71% (NSj-year OS 88% vs 88% (NS)
2 5 For all ABVD vs Stanford V patieqfsO DIFFERENDEFFS or OS at 10y.
@ oal ;’2 0a Subgroup 1Difference between Earlynfavorable vs Advanced Stage
£ =l = el Early stage vs Advanced 5y OS  Early94% vAdvanced5% (p < .001);
- T R - Sy FFS  Early82% vshdvanceds7% (p =.001)
- Subgroup 2HIGH IP$3-7) compared to low IPS-@),E2496 demonstratetMPROVED
¢ : T‘ [ ¢ ¢ " ‘ : T’f [ ; ¢ * FESwith ABVD vsStanford \/
—— e — Low IPS: 5-year FFS: ABVD 77% vs. S.V. 78% (NS)year 0S91% vs 93% (NS)

Fig Z [A) Failure-free (P = .32} and (B) overall survival (P = B6) are shown for all patients, showing no difference between the two arms. ABVD, daxerubicin, ngh IPS: 5_year FFSABVD67% vsS.V.57% (SS) 5_yearos: 84% vs 77%8)

bleomycin, vinblastine, and dacarbazine

A B . CONCLUSION: no\ ABVD remains standard of care in US.
E = \M
5 oy £ oy RT specsABVD arng only if mediastinal disease
£, :; ol Margins: .5cm lateral 5+ cm inferior below extent of disease,
% 5 including bilateral hilar regions.
"; e S oa Superior vs inf border of larynx (sup if SCV involved)
b L.l ThTh R w8 Portal to include bilateral SCBoes not need entire cardiac silhouette
2 &= 36 Gy in 1.5 1.8 Gy/fx
Time (years) Time (years)
Subgroup Advani JCO 2015

Fig 3. Patients with locally extensive disease (stage | o I bulky) were compared with patients with advanced disease (stage Il to IV); patients with locally advanced
I P = .002), but there ware na differences in FFS or OS between ABVD

Idoxorubicin, bleomycin, vinblastine, and dacarbazine) and Stanford V¥ (data not shown)
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UKRATHL
H Rbnoninferiority 1214 patientadvanced classic HL. Stage 1BV
StageL, L! b MP® % o0 Ay @2t &3 TRiamicsA108mMy] H ®
Goal: Can we omit bleomycin in patients with good PET response?
All ABVD x 2&dPET/CT ifD. 33 HRD 1. ABVDx 4c 2. AVD (no bleo} 4c
IfD.45 all BEACOPP(BEACORP4 x 4cor esBEACOPR39

RT was NOT recommended for patients with negative PET/C{Despite what we know from PETesults from EORTC H 10)

a Xt K2 dadektigatoss Gdd Hiscretion to use radiotheragy ¥ G KS& 6St ASOSR Al ¢l a ySOSaal
1° 3-yearPFSroninferiority comparison to exclude a difference of 5 or more percentage points

BEACOPP-14 (repeated every 14 days) BEACOPP-escalated (repeated every 21 days)

— 5
Doxorubicin 25mg/m’ iv Day 1 Daoxorubicin 35mg/m? iv Day 1
St 650mg/m" iv Day 1 Cyclophosphamide 1250mg/m” iv Day 1
Etoposide 100mg/m’ iv Days 1-3 : —
Etoposide 200mg/m* iv Days 1-3
Procarbazine (or 100mg/m* po Days 1-7 . 3
Procarbazine (or 100mg/m* po Days 1-7
Natulan)
Prednisolone 80mg/m° po Days 1-7 Natutan)
Bleomycin 10,000units/m? iv Day 8 s 40mg/m” po Days 1-14
Vincristing® Lamg/miv Day 8 Bleomycin 10,000units/m? iv Day 8
G-CSF 263/300mcg or Day 9-13 Vincristine* 1.4mg/miv Day 8
equivalent PEG- G-CSF 263/300mcg or | Day 9 until count
Filgrastim single dose equivalent PEG- | recovered
Filgrastim single dose

Johnson, NEJM 2016.

Interim PET was83.7%(vast majority).

3-yearPF$5.7 vs. 84.4 3-year OS 97.2% vs. 97.68fogression
The absolutq in the 3yearPFSL.6%[sic] (??7?)

Norrinferior margin wa$%.

Respiratory adverse evend8s vs. 1% (SS).

32 patients received consolidation RT (2.6% vs. 4.3 %).

Interim PET as 16.3 %bBEACOPP was given to the 172 patien®f
these74.4% had negative findings on a third REITscan

3-year PF$7.5% 3-year 0R7.8%.
Overall
3-yearPF32.6 3-year 095.8%.

CONCLUSIONSVD isnot-noninferior but results remain excellent and
bleomycin omission may be reasonable (accepted by NCCN 2017).
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