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Clinical Trials: NCCN believes that 
the best management for any patient 
with cancer is in a clinical trial.  
Participation in clinical trials is 
especially encouraged.
Find an NCCN Member Institution: 
https://www.nccn.org/home/member-
institutions.
NCCN Categories of Evidence and 
Consensus: All recommendations 
are category 2A unless otherwise 
indicated.
See NCCN Categories of Evidence  
and Consensus.
NCCN Categories of Preference: 
All recommendations are considered 
appropriate.
See NCCN Categories of Preference.
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UPDATES

Updates in Version 1.2022 of the NCCN Guidelines for Pediatric Hodgkin Lymphoma from Version 3.2021 include:

INTRO-1
• Bullet removed: The guidelines do not currently address nodular lymphocyte-predominant Hodgkin lymphoma (NLPHL), as data are limited in pediatric 

patients.  
PHL-1
• Additional Workup, essential
�Bullet modified: Pregnancy test for women patients of childbearing age potential
�Combined bullets for fertility/fertility preservation
�Modified bullet: Psychosocial assessment (For AYA, see NCCN Guidelines for AYA Oncology)
�Modified bullet: Counseling on cessation of smoking, drugs/illicit substances, vaping, and alcohol cessation, psychosocial (See NCCN Guidelines for 

Supportive Care) (See NCCN Guidelines for Smoking Cessation)
• Additional Workup, useful in selected cases
�Bullet added: Consider immunodeficiency workup (if young age [<5 years], recurrent infections, atypical presentation, personal or family history of 

immunodeficiency) 
• Clinical presentation, added pathway for nodular lymphocyte predominant Hodgkin lymphoma (NLPHL)
• Footnote g modified: "...If there are multifocal (>2 ≥3) skeletal PET lesions..."
• Footnote h, last line removed: Management of NLPHL is not included in these guidelines.
PHL-2
• Column added to table for ESR.
• Clinical stage IA,IIA:
�For ESR <30, risk groups modified: Low risk (per EuroNet-PHL-C1) or Intermediate risk (per AHOD0031)
�For ESR ≥30, risk group added: Intermediate risk (per EuroNet-PHL-C1 or AHOD0031)

• Clinical stage IB:
�For ESR ≥30, risk group added: Intermediate risk (per EuroNet-PHL-C1)

• References updated in footnote k. 
PHL-3
• Added "GPOH-2002" after OEPA x 2 cycles (category 1) 
PHL-4
• Primary treatment for intermediate risk
�ABVE-PC x 2 cycles has been changed from a category 2A to a category 1 recommendation. 
�OEPA x 2 cycles has been changed from a category 2A to a category 1 recommendation. (Also for high risk on PHL-5) 
�Other recommended option added: Consider additional adult regimens if age >18 y. 

• Footnote removed: Study is complete and data are emerging. (Also on PHL-5)
PHL-5
• Primary treatment for high risk
�Other recommended option added: AEPA x 2 cycles (HLHR13), followed by additional treatment with CAPDAC
�Useful in certain circumstances option added: Consider additional adult regimens if age >18 y. 
�Footnote u added: Metzger M, et al. J Clin Oncol 2021;39:2276-2283.
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UPDATES

Updates in Version 1.2022 of the NCCN Guidelines for Pediatric Hodgkin Lymphoma from Version 3.2021 include:

PHL-6 and PHL-7
• New pages added with primary recommendations for NLPHL.
PHL-8
• Disease Surveillance/Follow-up After Completion of Treatment
�Bullet added: Psychosocial assessment (for AYA, see NCCN Guidelines for AYA Oncology)

• Monitoring for Late Effects (≥2 years after completion of systemic therapy)
�Bullet modified: Appropriate screening and counseling related to: thyroid, cardiac, pulmonary, bone, reproductive health; subsequent cancers (with 

special attention to thyroid and breast cancer), and other treatment-associated late effects (See Children’s Oncology Group Survivorship Guidelines)
• For NLPHL relapse, added: Refer to a center of expertise. See NCCN Guidelines for Hodgkin Lymphoma (Adult). 
PHL-A (1 of 3)
• Column added: HL Type
• OEPA/OEPA-COPDAC
�Criteria for RT 

 ◊ First bullet, first sub-bullet modified: CR: PET-negative (Deauville 1-3) and volume reduction >95% and ≤2 mL
 ◊ Third bullet modified: IR/HR patients on C1 (emerging data) received RT only if PET-positive (Deauville 4-5) or not in at least PR after 2 cycles of 
OEPA

�Protocol Rationale
 ◊ Bullets removed: 5-year EFS from GPOH-HD-2002 (C1 results pending); TG1: 92% (overall) (92% + RT; 93% without RT); TG2/3: 87% 5-year EFS 
(overall)

 ◊ Bullets added: 
 – 5-year EFS from OEPA/OEPA-COPDAC arm of EuroNet-PHL-C1
 – TG2/3: 86% 5-year EFS (per protocol)
 – COPDAC might be less effective, but is substantially less gonadotoxic than COPP

PHL-A (2 of 3)
• Rows added to the table for the following regimens:
�AEPA-CAPDAC (HLHR13), for CHL
�AVPC (AHOD03P1), for NLPHL

PHL-A (3 of 3)
• References added:
�Mauz-Körholz C, Landman-Parker J, Balwierz W, et al. Response-adapted omission of radiotherapy and comparison of consolidation chemotherapy in 

children and adolescents with intermediate-stage and advanced-stage classical Hodgkin lymphoma (EuroNet-PHL-C1): a titration study with an open-
label, embedded, multinational, non-inferiority, randomised controlled trial [published correction appears in Lancet Oncol 2022;23:e59]. Lancet Oncol 
2022;23:125-137. 
�Metzger ML, Link MP, Billett AL, et al. Excellent outcome for pediatric patients with high-risk Hodgkin lymphoma treated with brentuximab vedotin and 

risk-adapted residual node radiation. J Clin Oncol 2021;39:2276-2283.
�Appel BE, Chen L, Buxton AB, et al. Minimal treatment of low-risk, pediatric lymphocyte-predominant Hodgkin lymphoma: A report from the Children's 

Oncology Group. J Clin Oncol 2016;34:2372-2379.
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UPDATES

Updates in Version 1.2022 of the NCCN Guidelines for Pediatric Hodgkin Lymphoma from Version 3.2021 include:

PHL-B (1 of 5)
• Section added on NLPHL. 
• Footnote b added: The different immunoarchitectural patterns of NLPHL have different prognostic implications and differential diagnoses. In particular, 

pattern E (T-cell-rich diffuse or THRLBCL-like) is similar to de novo THRLBCL at the molecular level and behaves more aggressively than other NLPHL 
variants (Hartmann S, et al. PLoS One 2013;8:e78812). There are insufficient data directly comparing the clinical behavior of NLPHL with predominant 
T-cell-rich diffuse histology with that of THRLBCL to determine whether such cases are best managed like NLPHL or a large B-cell lymphoma.

PHL-B (2 of 5)
• Second bullet, clarified that it refers to CHL.
• Third and fourth bullets added, for NLPHL.
• Bullet removed: Most cases of CHL and NLPHL will not need a bone marrow biopsy; clinically relevant staging information can often be determined 

from radiologic findings. See Principles of Imaging Staging (PHL-CD).
• Footnote c modified: For example, less accessible anatomic sites such as mediastinal mass with sedation risks or retroperitoneum.
PHL-B (3 of 5)
• Bullets modified:
�CHL: Neoplastic Hodgkin/Reed-Sternberg (HRS) cells are PAX5+ (weak)...
�NLPHL: Neoplastic lymphocyte predominant (LP) cells are PAX5+, CD20+, OCT2+ (strong), CD30-, CD15-, or CD3-. They are also CD45+, CD79a+, 

BCL6+, EMA+, or MUM1-/weak. Characteristics of the immune microenvironment (identification of small B cells, T-follicular helper cells, and follicular 
dendritic cells) are also helpful in the diagnostic workup.
�EBV+ CHL cases (EBV often assessed by EBER ISHi) may benefit from additional studies, such as EBV serology and evaluation for underlying 

immunodeficiency. EBV+ LP cells have been reported only rarely in NLPHL and this finding should prompt consideration of other entities in the 
differential diagnosis.
�Footnote g modified: NHL examples, primary mediastinal large B-cell lymphoma, ALK+ anaplastic large cell lymphoma, T-cell/histiocyte-rich large 

B-cell lymphoma, and EBV+ diffuse large B cell lymphoma, and peripheral T-cell lymphoma.
�Footnote h modified: For example, reactive lymph node with CD30+ immunoblasts (vs. CHL) and progressive transformation of germinal centers (vs. 

NLPHL) and granulomatous lymphadenitis (vs. CHL or NLPHL). 
PHL-B (4 of 5)
• Bullets modified:
�Pathologic confirmation is necessary to confirm relapse or refractory disease, particularly if >12 months after original diagnosis, given the risk for 

transformation and high false-positive rate of PET-CT. Re-biopsy is also recommended for residual PET-avid disease at the end of therapy. In the case 
of NLPHL, such residual PET-avid disease could represent foci of concurrent or transformed DLBCL.
�For CHL cases, consider the possibility of misdiagnosis at original presentation (eg, consider mediastinal gray zone lymphoma, or and other 

lymphoma subtypes). 
�For NLPHL cases, consider the possibility of diffuse large B-cell lymphoma (either conventional with sheets of large cells or THRLBCL-like) 

transformation from NLPHL or reactive lymph node with progressive transformation of germinal centers. Although advanced-stage NLPHL can occur, 
particularly in cases with variant morphology, this is uncommon. Therefore, expert hematopathology re-evaluation of original pathology slides is 
suggested for patients with advanced disease. Misdiagnosed CHL or THRLBCL are diagnostic considerations in this setting and should be excluded. 
Referral to a center of expertise may be necessary.

PHL-B (5 of 5)
• References have been updated.
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UPDATES

Updates in Version 1.2022 of the NCCN Guidelines for Pediatric Hodgkin Lymphoma from Version 3.2021 include:

PHL-C (1 of 3)
• Staging or initial workup
�Under PET/CT or PET/MRI, last bullet modified: Diagnostic-quality CT or MRI is still needed for initial staging; when available PET-CT and diagnostic 

CT should be performed as a combined examination to limit radiation exposure.
• Follow-up/Surveillance
�First bullet and sub-bullet modified: Imaging should only be obtained if significant clinical concern for relapse or as mandated if enrolled in an active 

protocol. 
 ◊ Example: If imaging is necessary, Follow-up surveillance imaging including it may include diagnostic-quality CT or MRI at 3- to 6-month intervals for 
up to 2 years.

PHL-C (2 of 3)
• New section added, titled: Interpretation
PHL-C (3 of 3)
• References have been updated. 
PHL-D (1 of 2)
• Bullet added: The Lugano criteria are not included in this table, because there is no adequate harmonization between adult and pediatric staging 

criteria. For example, size cut-offs in adults are larger than they are for children.
• Table
�First row modified: 

 ◊ Site Involvement: Peripheral Lymph nodes
 ◊ Imaging Modality: PET/CT or PET/MRI Diagnostic CT/MRI and FDG-PET/CT
 ◊ Protocols:

 – Long axis ≥2 cm is considered involved on diagnostic CT/MRI scan
 – Long axis 1–2 cm, if FDG-PET positive

�Splenic, protocols
 ◊ Second bullet modified after PET/CT or PET/MRI: Splenic involvment must include focal imaging abnormality. has to be focal lesions and not  
Splenomegaly and diffuse uptake greater than liver alone are not considered involvement. or splenomegaly 

�Liver, protocols
 ◊ Bullet modified after ultrasound: Any lesion large enough to characterize unless imaging characteristics indicate an alternative nature irrespective 
of the FDG-PET result Any focal mass lesion or lesions on diagnostic imaging large enough to characterize in a visceral organ is considered 
lymphomatous involvement unless the imaging characteristics indicate an alternative etiology.

 ◊ Bullet modified after PET/CT or PET/MRI: Focal PET positive lesions. ≥1.5 cm on CT, if FDG uptake greater than or equal to that of normal liver 
or spleen parenchyma, respectively, should be considered positive; <1.5 cm on CT, if FDG uptake greater than that of normal liver or spleen 
parenchyma should be considered positive

�Bone, bullet added to protocols: Extra-lymphatic structures (bone lesions) contiguous with nodal masses are considered to be E-lesions.
PHL-D (2 of 2)
• Peripheral nodes, US-based protocols modified: Contiguous extramediastinal nodal aggregate >6 cm in the longest transverse diameter (LDi) 

measured in axial, coronal, or sagittal dimension (including oblique measurement) (transaxial measurement) or craniocaudal dimension (measured on 
reformatted CT) 

Continue
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UPDATES

Updates in Version 1.2022 of the NCCN Guidelines for Pediatric Hodgkin Lymphoma from Version 3.2021 include:

PHL-E (1 of 3)
• Recommended dosing added for:
�AEPA-CAPDAC (HLHR13)
�CVbP ± Rituximab

• Footnote b added: Data are limited on the use of rituximab for early stage NLPHL.
• Footnote c added: An FDA-approved biosimilar is an acceptable substitute for rituximab.
PHL-E (2 of 3)
• Bullet modified: Fertility preservation (option for some patients); refer to fertility clinic for further discussion when able prior to initiation of chemotherapy.  

(See NCCN Guidelines for AYA Oncology)
• Bullet added: Psychosocial assessment (For AYA, see NCCN Guidelines for AYA Oncology)
• Re-Induction Therapy Options
�Option removed for CHL: IEP-ABVD
�For NLPHL, added: Refer to a center of expertise. See NCCN Guidelines for Hodgkin Lymphoma (Adult) 

PHL-E (3 of 3)
• References have been updated. 
PHL-F (3 of 4)
• RT Fields
�Third bullet modified: RT should be given according to the protocol being followed. For patients with stage III/IV disease it is preferable to avoid a 

protocol that calls for IFRT/ISRT to all sites of disease and instead use a protocol that only irradiates sites that are bulky or inadequate response. It 
is preferable to select a protocol that only irradiates sites that are bulky, or inadequate response (SER/SRL). Avoid choosing a protocol that calls for 
IFRT/ISRT to all sites of disease involvement for stage III/IV disease. should be avoided, in favor of a regimen that only irradiates sites that are bulky, 
or inadequate response (SER/SRL).

 ◊ Reference added: Hall MD, Terezakis SA, Lucas JT, et al. Radiation Therapy Across Pediatric Hodgkin Lymphoma Research Group Protocols: 
A Report From the Staging, Evaluation, and Response Criteria Harmonization (SEARCH) for Childhood, Adolescent, and Young Adult Hodgkin 
Lymphoma (CAYAHL) Group. Int J Radiat Oncol Biol Phys. 2022 Feb 1;112(2):317-334.

• RT Dose Constraints
�Former table has been replaced by a bullet: See "RT Dose Constraint Guidelines for Lymphoma" in the NCCN Guidelines for Hodgkin Lymphoma.

ST-1
• Stage IE, definition modified: One extranodal site Local extension from one nodal group to another site
• Stage IIE definition modified: Localized extension from one nodal group to an extranodal site with stage II criteria, both on the same side of the 

diaphragm
• Stage IIIE2, definition modified: With localized extension from one nodal group to an extranodal site
• Additional sub-staging variables
�Definition for X modified: Bulky nodal disease: nodal mass >1/3 of intrathoracic diameter or 10 6 cm in dimension

• Footnote a added: Based on panel consensus.
• Footnote b added: In adults, 10 cm is used. 
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INTRO-1

• Consultation with centers participating in pediatric cooperative group trials is encouraged. The recommendations in these Guidelines 
are from the previous and most recently published trials.  

• Referral to current clinical trials is encouraged where available.  

• The pediatric Hodgkin lymphoma (HL) panel considers “pediatric” to include any patient aged 18 years or younger, and may be 
applicable to adolescent and young adult (AYA) patients up to age 39 years. Therefore, these Guidelines are intended to include AYA 
patients and may apply to patients treated in adult oncology settings. For general oncologic care of AYA patients, see the NCCN 
Guidelines for Adolescent and Young Adult (AYA) Oncology.

INTRODUCTION
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PHL-1

DIAGNOSTIC
WORKUP

CLINICAL 
PRESENTATION

• Excisional 
or incisional 
biopsya

• Immunohisto-
chemistry 
evaluationb 

Essential:
• H&P including: 
�B symptoms (unexplained recurrent fever >38°C within 

the last month; drenching night sweats; or weight loss 
>10% of body weight within 6 months of diagnosis)

�Examination of lymphoid regions, spleen
• Complete blood count (CBC) with differential
• Erythrocyte sedimentation rate (ESR) and/or C-reactive 

protein (CRP)
• Comprehensive metabolic panel
• Echocardiogram (especially if anthracycline-based 

chemotherapy is indicated)
• Chest x-ray posteroanterior (PA) and lateral views (if 

cross-sectional imaging not available or necessitated to 
determine bulk of disease for a clinical trial)c

• CT neck/chest/abdomen/pelvis with contrast or CT 
chest and MRI neck/abdomen/pelvisc

• PET/CTd or PET/MRId (whole-body)c
• Pregnancy test for patients of childbearing potential
• Fertility/fertility preservatione (See NCCN Guidelines for 

Adolescent and Young Adult [AYA] Oncology)
• Psychosocial assessment (For AYA, see NCCN 

Guidelines for AYA Oncology)
• Counseling on cessation of smoking, drugs/illicit 

substances, vaping, and alcohol (See NCCN Guidelines 
for Smoking Cessation)

Classic 
Hodgkin 
lymphoma 
(CHL)h

ADDITIONAL WORKUP

See 
Clinical 
Staging 
(PHL-2)

a Core needle biopsy may be adequate if it is diagnostic. Fine-needle 
aspiration (FNA) is discouraged in establishing a diagnosis. See 
Principles of Pathology (PHL-B).

b For typical immunophenotype, see Principles of Pathology (PHL-B).
c Diagnostic imaging should be done prior to initiating chemotherapy 

to allow for staging and risk assignment. Consultation with radiation 
oncologist when considering treatment options and adequacy of 
imaging for potential future radiation therapy is strongly recommended. 
See Principles of Imaging (PHL-C) and Principles of Staging (PHL-D).

d In cases of PET positivity where sites of disease are inconsistent with 
usual presentation of Hodgkin lymphoma or if there is an unusual 
disease presentation (ie, HIV), additional clinical evaluation may be 
required to stage the patient. See Principles of Staging (PHL-D). If PET 
negative for anatomic lesions of concern, biopsy should be considered.

e Fertility preservation is an option for some patients. Refer to fertility clinic for further 
discussion when able, prior to initiation of chemotherapy. 

f In general, FEV1/FVC >60% by PFT for use of bleomycin, unless due to large 
mediastinal mass from HL. For children who are unable to cooperate for PFTs, the 
criteria are: no evidence of dyspnea at rest, no exercise intolerance, and a pulse 
oximetry reading of >92% on room air. 

g In most instances, if the PET/CT displays a homogeneous pattern of marrow uptake 
(thought to be secondary to cytokine release) bone marrow involvement is not 
assumed. If there are multifocal (≥3) skeletal PET lesions without cortical destruction 
on CT, marrow involvement may be assumed and a bone marrow biopsy is not needed 
to confirm involvement. (Purz S, et al. J Clin Oncol 2011;29:3523-3528.)

h CHL includes nodular sclerosis (NSHL), mixed cellularity (MCHL), lymphocyte-depleted 
(LDHL), and lymphocyte-rich (LRHL) subtypes. If grey-zone, see NCCN Guidelines for 
B-Cell Lymphomas. 

Nodular 
Lymphocyte 
Predominant 
Hodgkin 
Lymphoma
(NLPHL)

See PHL-6

Useful in selected cases:
• Pulmonary function tests (PFTs) 

(including diffusing capacity 
[DLCO] if bleomycin indicated)f

• Electrocardiogram (ECG)
• HIV and hepatitis B/C testing 

(encouraged)
• Consider immunodeficiency 

workup (if young age [<5 years], 
recurrent infections, atypical 
presentation, personal or family 
history of immunodeficiency) 

• Only consider bilateral bone 
marrow biopsy if there are 
cytopenias and negative PETg
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PHL-2

Clinical Stage 
(See ST-1)

Bulk  
(See PHL-D)

E-lesionsj
(See PHL-D) ESR Risk Groupk

IA
IIA

No No Any Low risk (per EuroNet-PHL-C1)

Yes No
<30

Low risk (per EuroNet-PHL-C1) 
or 
Intermediate risk (per AHOD0031)

≥30 Intermediate risk (per EuroNet-PHL-C1 or AHOD0031)

Yes Yes Any Intermediate risk (per EuroNet-PHL-C1 or AHOD0031)

IB Any No
<30 Low risk (per EuroNet-PHL-C1) 
≥30 Intermediate risk (per EuroNet-PHL-C1)

Any Any Any Intermediate risk (per AHOD0031)

IIBi

No No Any Intermediate risk (per AHOD0031 or EuroNet-PHL-C1)

No Yes Any
Intermediate risk (per AHOD0031)
or 
High risk (per EuroNet-PHL-C1)

Yes Any Any High risk (per AHOD1331l)

Yes Yes Any High risk (per EuroNet-PHL-C1)

IIIA

Any No Any Intermediate risk (per AHOD0031 or EuroNet-PHL-C1)

Any Yes Any
Intermediate risk (per AHOD0031)
or
High risk (per EuroNet-PHL-C1)

IIIB, IV Any Any Any High risk (AHOD1331l or EuroNet-PHL-C1)

CLINICAL STAGING OF CLASSIC HODGKIN LYMPHOMA

i Only IIB with bulk was upstaged to high risk in the most recent series of COG clinical 
trials. The panel acknowledges that current trials have modified these groupings.

j E-lesions are defined by the HD10 study as localized involvement of extralymphatic 
tissue (by contiguous growth from an involved lymph node or in close anatomic 
relation) that is treatable by irradiation. (Engert A, et al. N Engl J Med 2010;363:640-
652; Lister TA, et al. J Clin Oncol 1989;7:1630-1636.) 

Risk stratification is evolving. This table represents clinical trials with published data. Consider consultation with a center of expertise for 
patient management; enrollment in a clinical trial is preferred. Clinical trial staging may differ from this table, and close attention to trial 
eligibility and staging should be followed.

See Low-Risk Disease 
(PHL-3)

See Intermediate-Risk 
Disease (PHL-4)

See High-Risk Disease 
(PHL-5)

k GPOH-HD-2002: Mauz-Körholz C, et al. J Clin Oncol 2010;28:3680-3686; 
EuroNet-PHL-C1: Mauz-Körholz C, et al. The Lancet Oncology 2021;23:125-
137; AHOD0031: Friedman DL, et al. J Clin Oncol 2014;32:3651-3658; 
AHOD1331: Kelly KM, et al. Br J Haematol 2019;187:39-48; Castellino SM, et 
al. Klin Padiatr 2020;232:82-83. 

l Study is complete and data are emerging. 
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PHL-3

PRIMARY TREATMENTm,n

CLINICAL PRESENTATION:
Classic Hodgkin Lymphoma

Preferred
Ongoing clinical trial
or
OEPA x 2 cycles (category 1) 
(GPOH-2002; EuroNet-PHL-C1l)

or

Other Recommended
ABVD

or

Useful in Certain Circumstances
AVPC x 3 cycles  
(for mixed cellularity)  
(AHOD0431)

Low risk

Response 
assessmento

See Follow-up (PHL-8)

ISRTq to all 
sites and 
boost to sites 
of inadequate 
response

End of 
therapy 
assessmento

Response 
assessmento

l Study is complete and data are emerging. 
m Regimens are based off of studies with pediatric data. 
n See Principles of Systemic Therapy (PHL-E).
o FDG-PET/CT or PET/MRI and contrast-enhanced diagnostic CT or MRI of original sites of disease if not included with PET.
p See Principles of Criteria for Response-Adapted Radiation Therapy (PHL-A).
q See Principles of Radiation Therapy (PHL-F).

See Follow-up (PHL-8)
or
If concern for 
persistent disease, see 
Therapy for Relapsed 
or Refractory Disease 
(PHL-9)

RESPONSEp

See Follow-up (PHL-8)

ISRTq

See Follow-up (PHL-8)
or
If concern for 
persistent disease, see 
Therapy for Relapsed 
or Refractory Disease 
(PHL-9)

End of 
therapy 
assessmento

Adequate 

Adequate 

Inadequate

Inadequate

See NCCN Guidelines for Hodgkin Lymphoma (Adult)
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PHL-4

PRIMARY 
TREATMENTm,n

ADDITIONAL TREATMENTn,p

CLINICAL PRESENTATION:
Classic Hodgkin Lymphoma

Intermediate 
risk

Preferred
Ongoing clinical trial

or

ABVE-PC  
x 2 cycles 
(category 1) 
(AHOD0031)

or

OEPA x 2 cycles  
(category 1)  
(EuroNet-PHL-C1)

or

Other recommended
ABVD
or
Consider additional adult 
regimens if age >18 y

ABVE-PC  
x 2 cycles

ABVE-PC  
x 2 cycles

Response 
assessmento

ISRTq,s

See Follow-up 
(PHL-8)
or
If <CR,  
ISRTq,s to 
all sites

ISRTq to all 
sites and 
boost to sites 
of inadequate 
response

COPDAC 
x 2 cycles  

COPDAC x 2 cycles  

m Regimens are based off of studies with pediatric data. 
n See Principles of Systemic Therapy (PHL-E).
o FDG-PET/CT or PET/MRI and contrast-enhanced diagnostic 

CT or MRI of original sites of disease if not included with PET.

RESPONSEo,p

Response 
assessmento

End of 
therapy 
assessmento

End of therapy 
assessmento,p

See Follow-up 
(PHL-8)
or
If concern for 
persistent 
disease, see 
Therapy for 
Relapsed or 
Refractory 
Disease (PHL-9)

End of 
therapy 
assessmento

p See Principles of Criteria for Response-Adapted Radiation Therapy (PHL-A).
q See Principles of Radiation Therapy (PHL-F).
r RER = rapid early responders; SER = slow early responders.
s ISRT can safely replace IFRT (see PHL-F).

Adequate 
response 
(RER)p,r 

Inadequate 
response 
(SER)p,r

Adequate 
responsep

Inadequate 
responsep

See NCCN Guidelines for Hodgkin Lymphoma (Adult)
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PHL-5

CLINICAL PRESENTATION:
Classic Hodgkin Lymphoma

High risk

Preferred
Ongoing clinical trial
or
OEPA x 2 cycles 
(category 1) 
(EuroNet-PHL-C1)

or

ABVE-PC x 2 cycles 
(AHOD1331)t

or

Response 
assessmento

ABVE-PC 
x 3 cycles

ISRTq to sites 
of LMAp,w 

ABVE-PC  
x 3 cycles

ISRTq to 
sites of LMAv 
and boost 
to sites of 
inadequate 
responsep 

ISRTq to all 
sites and 
boost to sites 
of inadequate 
responsep

ISRTq to sites 
of inadequate 
responsep

Adequate 
response

Adequate 
response

Inadequate 
response

Inadequate 
response

m Regimens are based off of studies with pediatric data. 
n See Principles of Systemic Therapy (PHL-E).
o FDG-PET/CT or PET/MRI and contrast-enhanced diagnostic CT or MRI of original sites of disease 

if not included with PET.
p See Principles of Criteria for Response-Adapted Radiation Therapy (PHL-A).
q See Principles of Radiation Therapy (PHL-F). 
t Recommendations for ABVE-PC are based on emerging data from AHOD1331. Cyclophosphamide 

dosing in AHOD0031 differs from AHOD1331. See Principles of Systemic Therapy (PHL-E).

PRIMARY TREATMENTm,n ADDITIONAL TREATMENTm,pRESPONSEp

Response 
assessmento

Response 
assessmento

COPDAC x 4 cycles

CAPDAC x 4 cycles

COPDAC  
x 4 cycles

CAPDAC  
x 4 cycles

Useful in certain circumstances
BEACOPPv or ABVD
or
Consider additional adult regimens if age >18 y

u Metzger M, et al. J Clin Oncol 2021;39:2276-2283.
v BEACOPP has been studied in pediatric trials (ie, CCG-59704). 

Consider only for select patients with extensive disease given 
concerns for acute and long-term toxicity risk. See NCCN 
Guidelines for Hodgkin Lymphoma where regimens with 
reduced number of cycles of BEACOPP have been developed.

w LMA = Large mediastinal adenopathy; RRL = Rapidly 
responding lesions; SRL = Slow responding lesions.

End of 
therapy 
assessmento

End of 
therapy 
assessmento

End of 
therapy 
assessmento

See Follow-
up (PHL-8)
or
If concern for 
persistent 
disease, see 
Therapy for 
Relapsed or 
Refractory 
Disease 
(PHL-9)

Adequate 
response 
(RRL)w

Inadequate 
response 
(SRL)w

See NCCN Guidelines for Hodgkin Lymphoma (Adult)

Other recommended  regimen:
AEPA x 2 cycles 
(HLHR13)u
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CLINICAL PRESENTATION:
Nodular Lymphocyte-Predominant Hodgkin Lymphoma (NLPHL)

PRIMARY TREATMENTm,n

Stage IA 
(complete 
resection) 
confirmed 
by PET/CT

Biopsy positive

See PHL-7

Biopsy negative Continue to 
observe

Restage and 
see Primary 
Treatment for 
Stage I–IV 
NLPHL

Preferred
Ongoing clinical trial

or

Observe

or

Other recommended
CVbP x 3 cyclesn

or 
Consider additional options if age >18 y

IA or IIA 
(incomplete 
resection and 
non-bulky)

or

Stage IA–IIA 
with bulk, 
IB–IIB,III,IV

m Regimens are based off of studies with pediatric data. 
n See Principles of Systemic Therapy (PHL-E).

See Follow-up (PHL-8)

PHL-6 

See NCCN Guidelines for Hodgkin Lymphoma (Adult)

• Ultrasound of primary site 
every 3–4 mo for the first 
2 y; additional imaging as 
indicated if concern for relapse

• Biopsy must be performed if 
concern for relapse

or
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CLINICAL PRESENTATION:
NLPHL

PRIMARY TREATMENTm,n

Preferred
Ongoing clinical trial

or

AVPC x 3 cycles (category 1)n 
(AHOD-03P1)
or
CVbP ± rituximabx,y 
x 3 cyclesn

or
Other recommended  
OEPA x 2 cyclesn

or

Consider additional adult 
regimens if age >18 y

Confirm pathologic 
diagnosisz

Stage IA–IIA 
with bulk, 
IB–IIB, III, IV

IA or IIA 
(incomplete 
resection and 
non-bulky)

m Regimens are based off of studies with pediatric data. 
n See Principles of Systemic Therapy (PHL-E).
o FDG-PET/CT or PET/MRI and contrast-enhanced diagnostic CT or MRI of 

original sites of disease if not included with PET.
p See Principles of Criteria for Response-Adapted Radiation Therapy (PHL-A).

q See Principles of Radiation Therapy (PHL-F). 
x Data are limited on the use of rituximab for early stage NLPHL.
y An FDA-approved biosimilar is an acceptable substitute for rituximab. 
z Advanced stage NLPHL is rare in pediatric patients. Confirm pathologic diagnosis 

prior to treatment. See Principles of Pathology (PHL-B).

There are limited data on the treatment of intermediate/advanced NLPHL. 
It is commonly treated similar to CHL. Given rarity, consider referral to, or 
consultation with, a center of expertise.

See Follow-up (PHL-8)

PHL-7 

See NCCN Guidelines for Hodgkin Lymphoma (Adult)

Adequate 
response

Inadequate 
response

Inadequate 
response

Response 
assessmento

Response 
assessmento

ISRTp,q

ADDITIONAL TREATMENTp

Consider referral to or consultation 
with a center of expertise for 
consideration of additional therapy
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PHL-8

FOLLOW-UP AFTER COMPLETION OF TREATMENT 
AND MONITORING FOR LATE EFFECTS

Pediatric CHL
Disease 
Surveillance/
Follow-up  
After Completion 
of Treatment

• Interim H&P: 
�Every 3–4 mo for 1–2 y, 
�then every 6–12 mo until year 3, 
�then annually until 5 y

• Laboratory studies:
�CBC with differential, ESR or CRP, 

chemistry profile as clinically indicated.
�Thyroid-stimulating hormone (TSH) at 

least annually if RT to neck.
• Consider PFTs (if bleomycin, pulmonary 

RT, significant pulmonary involvement, or 
other clinical concerns)

• Immunizations
�Annual influenza vaccine is 

recommended, even during therapy.
�Other vaccines as per CDC Guidelines, 

typically starting 6 mo after completion of 
therapy (See Children’s Oncology Group 
Survivorship Guidelines).

• If spleen is irradiated, vaccines should 
be given prior to or after RT (ie, 
pneumococcal, haemophilus influenzae 
type b, meningococcal). See Principles of 
Radiation Therapy (PHL-F).

• Psychosocial assessment (For AYA, see 
NCCN Guidelines for AYA Oncology)

• Imaging
�Consider end of therapy ECHO. 
�Imaging studies are only recommended when 

relapse is suspected, because most patients 
will clinically declare themselves and there is no 
survival advantage in pre-emptive imaging. 

�If clinical concern, CT with contrast or MRI of 
original sites of disease may be performed 
and followed at 3- to 6-mo intervals up to 2 y 
following completion of therapy. 

�MRI is acceptable in place of CT scan for neck/
abdomen/pelvis, but not for chest; diagnostic CT 
of chest is needed.

�PET/CT or PET/MRI if previous PET was positive 
(Deauville 4–5), to confirm complete response 
(CR) at the end of all prescribed therapy 
including RT. Once negative, repeat PET should 
not be done unless evaluating suspicious 
findings on H&P or CT or MRI.

 ◊ Wait at least 8–12 wk after end of RT to 
perform PET to minimize false-positive results. 

 ◊ Surveillance PET is not recommended due to 
risk for false positives. 

�If concern for relapse, management decisions 
should not be based on PET scan alone; clinical 
and pathologic correlation is needed. See 
Principles of Pathology (PHL-B) and see Therapy 
for Relapsed or Refractory Disease (PHL-9).

Monitoring for 
Late Effects 
(≥2 years after 
completion of 
systemic therapy) 

• Appropriate screening and counseling related to: thyroid, cardiac, pulmonary, bone, reproductive 
health; subsequent cancers (with special attention to thyroid and breast cancer), and other 
treatment-associated late effects (See Children’s Oncology Group Survivorship Guidelines)

CHL 
Relapse

NLPHL 
Relapse

Refer to a 
center of 
expertise. 
See NCCN 
Guidelines 
for Hodgkin 
Lymphoma 
(Adult)

See 
Principles of 
Pathology 
(PHL-B) 
and
See Therapy 
for Relapsed/
Refractory 
Disease 
(PHL-9)
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PHL-9

CLINICAL PRESENTATION:
Classic Hodgkin Lymphoma 

Biopsy 
site of 
concernaa

Negative

If positive, 
restage 
(same 
as initial 
workup)

Reimage 
with 
PET/CT 
or PET/
MRI

PET/CT  
or  
PET/MRI

Positive
or

Observe with short-interval follow-up
or 
Additional workup (imaging or 
rebiopsy) if high index of suspicion

aa A biopsy must be obtained to confirm relapse and pathology. See Principles 
of Pathology (PHL-B). 

bb There are no data to support a superior outcome with any of the treatment 
modalities. Individualized treatment is recommended.

cc See Principles of Systemic Therapy for Relapsed or Refractory Disease 
(PHL-E, 2 of 3).

dd Reasonable to try multiple different re-induction regimens as needed prior 
to ASCR to minimize disease burden with a goal of achieving a metabolic CR 
prior to transplant. If less than a metabolic CR, proceed to subsequent therapy. 

RE-INDUCTION THERAPYbb

Subsequent 
therapy  
(See 
additional 
therapy 
options on 
PHL-E, 2 of 3)

SUSPECTED RELAPSED/
REFRACTORY DISEASE

Clinical trial, 
if available
and 
Refer to or 
consult with 
a center of 
expertise

Negative
Observe 
with short-
interval 
follow-up

If metabolic CR 
(Deauville ≤3) proceed 
to high-dose therapy 
and autologous stem 
cell rescue (HDT/
ASCR)gg,hh ± ISRTff,hh 
± maintenance 
chemotherapycc

Re-induction  
therapycc,dd

Only in highly favorable patients,ee 
consider re-induction therapyy + ISRTff

ee Recommendations for those who may avoid ASCR: initial stage other 
than IIIB or IVB, no prior exposure to RT, duration of CR1 >1 year, 
absence of extranodal disease or B symptoms at relapse.

ff Strongly consider radiation therapy for selected sites that have not 
been previously irradiated.

gg Allotransplant is an option in select patients who relapse post-ASCT 
as a category 3 recommendation.

hh RT is usually performed as consolidation after transplant, unless 
unable to get to a metabolic CR, then can use RT prior to transplant.
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PHL-A
1 OF 3

PRINCIPLES OF CRITERIA FOR RESPONSE-ADAPTED RADIATION THERAPY

Regimena HL Type Risk Group/Stage Criteria for RT Protocol Rationale 

OEPA/
OEPA-
COPDAC 
(EuroNet-
PHL-C1)1,2 

CHL

Low Risk
• IA/B without E
• IIA without E
Intermediate Risk 
• IA/B + E
• IIA + E
• IIB, IIIA
High Risk
• IIB + E 
• IIIA+ E
• IIIB, IVA/B ± E

• < Complete response (CR) on imaging after 2 cycles of OEPA
�CR: PET-negative (Deauville 1-3) and volume reduction 

>95% and ≤2 mL
�CRu: Volume reduction >75% or ≤2 mL

• All intermediate/high risk (IR/HR) patients on HD-2002 
received RT

• IR/HR patients on C1 (emerging data) received RT only if PET 
positive (Deauville 4-5) or not in at least PR after 2 cycles of 
OEPA 
�Partial response (PR): No CR or CRu and >50% volume 

reduction or residual tumor volume <5 mL
Note: Volume = (a x b x c)/2 where a, b, c are three dimensions 
of a node or conglomerate

• 5-year EFS from OEPA/OEPA-COPDAC arm of 
EuroNet-PHL-C1
�TG2/3: 86% 5-year EFS (per protocol)

• COPDAC might be less effective, but is 
substantially less gonadotoxic than COPP

• Limits total doxorubicin dose to 160 mg/m2 
(less than the 250 mg/m2 maximum dose)

• Estimate elimination of RT in ~30% of patients
• Refer to EuroNET-PHL-C1 Radiotherapy 

Manual
�No mandatory RT to any sites
�RT was only done for poor response, not for 

all patients.2

ABVE-PC3-6 CHL

Intermediate Risk 
(AHOD0031)3
• IA, IIA with bulk ± E
• IB, IIB without bulk 

± E
• IIIA ± Eb

• Slow early responders (SER) on imaging after 2 cycles if 
<60% reduction in product of perpendicular diameters (PPD)c 
for all target lesions 
or

• Rapid early responders (RER) on imaging after 2 cycles if not 
in CR on imaging after 4 cycles 
�CR: ≥80% reduction in PPDd with negative PET at end of 

therapy (comparable to Deauville 1–2) 
• Consider boost for persistent PET-positive (Deauville 3–5) 

lesions at end of chemotherapy.

• 4-year event-free survival (EFS)
�RER/CR: 88% vs. 84% (+RT) 
�SER: 79% vs. 75% (+ DECA)

• Response-adapted therapy

High Risk 
(AHOD1331c)4,5 
• IIB with bulk
• IIIB, IVb

• Slow responding lesions (SRL) on imaging after 2 cycles6 
�Inadequate or SRL: Deauville 4–5
�Adequate or rapidly responding lesions (RRL): Deauville ≤3

• All large mediastinal adenopathy (LMA)
• Boost for persistent PET-positive lesions (Deauville 3–5) at 

end of chemotherapy

• Response-adapted therapy
• Significant decrease in the number of patients 

receiving radiation therapy

a FDA has only approved brentuximab vedotin for ages 18+. Refer to clinical trial. 
b Stage IVA was included in the intermediate risk group in the trial, although not recommended for standard care.

References

c Study is complete and data are emerging. 
d PPD = Transverse x axial plane.

Continued
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a FDA has only approved brentuximab vedotin for ages 18+. Refer to clinical trial. 
d PPD = Transverse x axial plane.

References

Regimen HL Type Risk Group/Stage Criteria for RT Protocol Rationale

AEPA-
CAPDAC
(HLHR13)7

CHL
High Risk
• IIB
• IIIB
• IV

• Residual PET positive lesions (Deauville 4-5) after 2 
cycles of therapy, or

• PET negative (Deauville 1-3) lesions with <75% 
anatomic response (as measured by the product of 
2 perpendicular diameters of lesions by CT or MR 
imaging)

• 35% CR at early response assessment (ERA) 
and were spared RT. 

• RT only to individual residual nodal tissue.
• 3-year EFS was 97.4% and overall survival  was 

98.7% 
• Low cumulative anthracycline dose: 160 mg/m2

AVPC

CHL (mixed 
cellularity 
only) 
(AHOD0431)8 

Low Risk
• IA, IIA without bulk
• For mixed cellularity 

only

• <CR on imaging after 3 cycles 
�CR: ≥80% reduction in PPDd and FDG-PET 

negative; only mediastinal nodes >2 cm
�PET positive (Deauville 3–5): Uptake greater than 

mediastinal blood pool

• 80% 4-year EFS
• Those with mixed cellularity histology, who had 

a particularly excellent response (4-year EFS 
95.2%)

• Limits total doxorubicin dose to 150 mg/m2  (less 
than the 250 mg/m2 maximum dose)

NLPHL
(AHOD03P1)9

• IA, single node and 
incomplete resection; 

• IA multiple nodes
• IIA

• Residual PET positive lesions after 3 cycles of AVPC, 
or

• PET negative lesions with <80% anatomic response 
(as measured by the product of 2 perpendicular 
diameters of lesions by CT or MR imaging), or 

• Not returned to normal size with residual nodal max 
dimension >2.0 cm

• 92% achieved CR at response assessment and 
avoided RT

• 5-year EFS was 88.8%, included patients who 
relapsed after IA single node complete resection 
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PRINCIPLES OF PATHOLOGY
Histologic Classification
• Diagnosis should be established according to guidelines in the 2017 WHO Classification of Tumours of Haematopoietic and Lymphoid 

Tissues.1 
• There are two types of Hodgkin lymphoma (HL): classic Hodgkin lymphoma (CHL) and nodular lymphocyte-predominant Hodgkin lymphoma 

(NLPHL). Distinction between these types is important for therapy and prognosis. 
CHL
• There are four morphologic variants of CHLa:
�Nodular sclerosis
�Mixed cellularity
�Lymphocyte-rich  
�Lymphocyte-depleted 

• CHL subtyping is not necessary for treatment in the vast majority of cases and may not be possible in all cases.a If considering treatment 
based on the AHOD0431 trial,3 discussion with a hematopathologist is recommended to determine if tissue is sufficient to establish a 
diagnosis of mixed-cellularity subtype.

• CHL can occur in patients with immunodeficiency (primary immunodeficiency, HIV infection, post-transplant immunodeficiency, and 
iatrogenic immunodeficiency). Other polymorphic lymphoproliferative disorders and Hodgkin-like lesions are also associated with 
immunodeficiency and should be distinguished from CHL since management and treatment recommendations differ. These are challenging 
cases and expert hematopathology evaluation is suggested. Referral to a center of expertise may be necessary.

NLPHL
• There are six immunoarchitectural patterns of NLPHL and a mixture of patterns is commonly seen histologicallyb,2:
�B-cell-rich nodular (pattern A)
�Serpiginous/interconnected nodular (pattern B)
�Nodular with prominent extranodular LP cells (pattern C)
�T-cell-rich nodular (pattern D)
�T-cell-rich diffuse or T-cell/histiocyte-rich large B-cell lymphoma (THRLBCL)-like (pattern E)
�Diffuse B-cell-rich (pattern F)

• Variant histologic patterns in NLPHL should be documented in the pathology report, where possible, as patterns C–F may be associated 
with higher risk of disease progression and relapse and shorter time to relapse.4,5

a The different morphologic variants of CHL have different clinicopathologic associations and differential diagnoses. Refer to the 2017 WHO Classification for more 
details.

b The different immunoarchitectural patterns of NLPHL have different prognostic implications and differential diagnoses. In particular, pattern E (T-cell-rich diffuse or 
THRLBCL-like) is similar to de novo THRLBCL at the molecular level and behaves more aggressively than other NLPHL variants (Hartmann S, et al. PLoS One 
2013;8:e78812). There are insufficient data directly comparing the clinical behavior of NLPHL with predominant T-cell-rich diffuse histology with that of THRLBCL to 
determine whether such cases are best managed like NLPHL or a large B-cell lymphoma.
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Tissue Adequacy for Diagnosis
• An excisional or incisional biopsy where possible is recommended. A core biopsy may be appropriate in some settings.c Fine-needle 

aspiration (FNA) is discouraged in establishing a diagnosis.d 
• For CHL, ample tissue may be necessary to exclude other entities in the differential diagnosise and for specific morphologic subtyping.f

• For NLPHL, ample tissue may be necessary to assess for the presence of variant histologic patterns and, in cases with predominantly T-cell-
rich or diffuse patterns (patterns D–F), to exclude other entities in the differential diagnosis, such as THRLBCL, peripheral T-cell lymphoma 
or another non-Hodgkin lymphoma. For cases with predominantly T-cell-rich histology, at least one nodule with LP cells in a B-cell-rich 
background is needed to distinguish a variant NLPHL pattern from THRLBCL. Examination of additional sections of submitted tissue and/or 
immunohistochemical staining of additional slides may be necessary in such cases.

• NLPHL may be associated with concomitant diffuse large B-cell lymphoma (DLBCL) at the same or different site.6-8 Excision specimens 
should be adequately sampled. A re-biopsy may be considered in situations where imaging findings are discordant with the rendered 
histopathologic diagnosis or discordant between different sites. Splenic involvement has been associated with increased risk of 
transformation.9,10

c For example, less accessible anatomic sites such as mediastinal mass with sedation risks or retroperitoneum.
d Sparse neoplastic cells, extensive fibrosis, and presence of Reed Sternberg-like cells in some conditions other than in HL are some reasons a limited biopsy may not 

be diagnostic.
e For example, mediastinal gray zone lymphoma or rare composite tumors of CHL and primary mediastinal large B-cell lymphoma may not be demonstrable in limited 

biopsies. 
f Fibrotic bands completely surrounding nodules are important in distinguishing nodular sclerosis CHL from mixed cellularity CHL but may not be demonstrable in small 

biopsies. 
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g NHL examples, primary mediastinal large B-cell lymphoma, ALK+ anaplastic large cell 
lymphoma, T-cell/histiocyte-rich large B-cell lymphoma, and EBV+ diffuse large B cell 
lymphoma, and peripheral T-cell lymphoma.

h For example, reactive lymph node with CD30+ immunoblasts (vs. CHL) and 
progressive transformation of germinal centers (vs. NLPHL) and granulomatous 
lymphadenitis (vs. CHL or NLPHL). 

i EBER ISH = Epstein-Barr virus-encoded RNA (EBER) in situ hybridization 
(ISH).

j Identification of CD4+ CD8dim+ T cells can support a diagnosis of NLPHL, 
but this population may also be seen in progressive transformation of 
germinal centers. Neoplastic cells in CHL may also be identified using 
sophisticated flow cytometry techniques, which are not readily available.

PRINCIPLES OF PATHOLOGY

PHL-B
3 OF 5

Immunohistochemical Considerations and Ancillary Testing
• Consider clinical differential diagnoses (eg, T lymphoblastic lymphoma) and pathologic differential diagnoses: HL versus non-Hodgkin 

lymphoma (NHL),g CHL versus NLPHL, HL versus infection (cytomegalovirus [CMV], Epstein-Barr virus [EBV]), and HL versus reactive 
proliferations.h

• Diagnosis is based on morphologic AND immunohistochemical findings.
• Typical immunophenotype of HL:
�CHL: Neoplastic Hodgkin/Reed-Sternberg (HRS) cells are PAX5+ (weak), CD30+, CD15+, CD3-, or CD20- (majority). This serves as an 

essential panel of markers for immunohistochemical evaluation of CHL. Evaluation of an expanded panel of markers (ie, CD45-, CD79a-, 
ALK-, MUM1+, OCT2-/weak, BOB1-/weak) should be considered in cases with equivocal or imperfect morphologic or immunophenotypic 
features or to exclude entities in the differential diagnosis. 
�NLPHL: Neoplastic lymphocyte predominant (LP) cells are PAX5+, CD20+, OCT2+ (strong), CD30-, CD15-, or CD3-. They are also CD45+, 

CD79a+, BCL6+, EMA+, or MUM1-/weak. Characteristics of the immune microenvironment (identification of small B cells, T-follicular helper 
cells, and follicular dendritic cells) are also helpful in the diagnostic workup.

• EBV+ CHL cases (EBV often assessed by EBER ISHi) may benefit from additional studies, such as EBV serology and evaluation for 
underlying immunodeficiency. EBV+ LP cells have been reported only rarely in NLPHL and this finding should prompt consideration of other 
entities in the differential diagnosis.11

• Flow cytometry is not helpful in diagnosing HL.j However, it may be helpful in the evaluation of other entities in the clinical or pathologic 
differential diagnosis.
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Pathology Considerations in the Relapse/Refractory Disease Setting
• Pathologic confirmation is necessary to confirm relapse or refractory disease given the risk for transformation and high false-positive rate of 

PET-CT. Re-biopsy is also recommended for residual PET-avid disease at the end of therapy.12 In the case of NLPHL, such residual PET-avid 
disease could represent foci of concurrent or transformed DLBCL.

• If original diagnosis slides are available, limited immunohistochemical evaluation may be performed on the relapse/refractory specimen.
• For CHL cases, consider the possibility of misdiagnosis at original presentation, (eg, mediastinal gray zone lymphoma,13,14 or other 

lymphoma subtypes). 
• For NLPHL cases, consider the possibility of diffuse large B-cell lymphoma (either conventional with sheets of large cells or THRLBCL-like) 

transformation from NLPHL15 or reactive lymph node with progressive transformation of germinal centers.16 Although advanced-stage 
NLPHL can occur, particularly in cases with variant morphology, this is uncommon. Therefore, expert hematopathology re-evaluation of 
original pathology slides is suggested for patients with advanced disease. Misdiagnosed CHL or THRLBCL are diagnostic considerations in 
this setting and should be excluded. Referral to a center of expertise may be necessary.

• Prior monoclonal antibody therapy targeting CD30 (for CHL) or CD20 (for NLPHL) may result in weak or negative staining for these antigens 
by immunohistochemistry. 

• There is insufficient data to recommend PDL1 testing by immunohistochemistry as a prerequisite for checkpoint inhibitor therapy. Robust 
cut-offs for optimally predicting response to checkpoint inhibitor therapy have not been established.

PRINCIPLES OF PATHOLOGY
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PRINCIPLES OF IMAGING1-8

a PET should be read by an experienced nuclear diagnostic radiologist experienced in reading Deauville scores for PET-adapted therapy. PET/CT should be obtained 
in accordance with American College of Radiology (ACR) practice guidelines. 

b In cases of PET positivity where sites of disease are inconsistent with usual presentation of Hodgkin lymphoma or if there is an unusual disease presentation (ie, 
HIV), additional clinical evaluation may be required to stage the patient. See Principles of Staging (PHL-D). If PET negative at anatomic lesion of concern, biopsy 
should be considered. In most instances, if the PET/CT displays a homogeneous pattern of marrow uptake (thought to be secondary to cytokine release) bone 
marrow involvement is not assumed. If there are multifocal (>2 to 3) skeletal PET lesions without cortical destruction on CT, marrow involvement may be assumed.

c If PET/MRI obtained, diagnostic CT of chest is needed. 

Staging or Initial Workup (should be performed within 2 to 4 weeks prior to initiation of therapy)
• CT neck/chest/abdomen/pelvis with contrast or CT chest and MRI neck/abdomen/pelvis
• Chest x-ray posteroanterior (PA) and lateral views (if cross-sectional imaging not available or necessitated to determine bulk of disease for a 

clinical trial)
• PET/CTa,b or PET/MRIc 
�Whole-body is recommended
�Diagnostic-quality CT or MRI is still needed for initial staging; when available PET-CT and diagnostic CT should be performed as a 

combined examination to limit radiation exposure.

Interim and End-of-Therapy
• PET/CTa,b or PET/MRIc
�Wait at least 8 to 12 weeks after end of RT to perform PET to minimize false-positive results.

• Diagnostic-quality CT with contrast or MRI only for original sites of disease.

Follow-up/Surveillance
• Imaging should only be obtained if significant clinical concern for relapse or as mandated if enrolled in an active protocol. 
�If imaging is necessary, it may include diagnostic-quality CT or MRI at 3- to 6-month intervals for up to 2 years.

• PET/CTa,b or PET/MRI is not advised due to risk of false positives.
�May consider repeat PET with persistent positive disease or equivocal finding on post-therapy PET.a,b

Relapsed or Refractory (confirmed or highly suspected)
• CT neck/chest/abdomen/pelvis with contrast or CT chest and MR neck/abdomen/pelvis
• PET/CTa,b or PET/MRIc 
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Interpretation
• The panel supports the American College of Radiology (ACR)d and Society of Nuclear Medicine and Molecular Imaging (SNMMI)e 

recommendation for PET/CT interpretation, including the requirement that PET/CT examinations should be performed under the supervision 
of and interpreted by a physician with the following qualifications: 
�Board certification in radiology or diagnostic radiology, nuclear radiology, or nuclear medicine 

OR
�Completion of a formal Accreditation Council for Graduate Medical Education (ACGME)-approved general nuclear medicine program in 

addition to 1000 hours of clinical training in general nuclear medicine, 20 hours of continuing medical education (CME) in PET, and at least 
150 oncologic PET/CT examinations interpreted or multi-read during the previous 3 years.d

• Continuing experience/education should include interpretation of a minimum of 150 PET/CT scans in 3 years (multi-read is acceptable) and 
completion of 150 hours (including 75 hours of Category 1 CME) during the preceding 3 years pertinent to the physician’s practice patterns, 
including PET imaging.d

• The interpreting radiology or nuclear medicine physician should have adequate training and CME/experience in interpreting PET/CT for 
patients with lymphoma including the use of the Deauville 5-point scoring system. 

• The final report for any PET/CT examination to define response should include the Deauville 5-point scale score, which is a visual score. 
• A second opinion/overread is encouraged of scans that are not initially interpreted by qualified individuals, when there is a discrepancy 

between the clinical presentation and radiology report, and/or when no appropriate Deauville score has been provided.
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PRINCIPLES OF IMAGING
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Site 
Involvement

Imaging
Modalityb,c,d Protocols

Lymph nodes Diagnostic CT/MRI 
and FDG-PET/CT

• Long axis ≥2 cm is considered involved on diagnostic CT/MRI
• Long axis 1–2 cm, if FDG-PET positive

Splenic

Ultrasound • Any lesion large enough to characterize unless imaging characteristics indicate an alternative etiology irrespective of the FDG-PET 
result

PET/CT or PET/MRI
• Focal PET-positive lesions that are confirmed by CT or MRI or ultrasound
• Splenic involvment must include focal imaging abnormality. Splenomegaly and diffuse uptake greater than liver alone are not 

considered involvement. 

Lunge PET/CT

• E-lesions: Extra-lymphatic structures (lung lesions) contiguous with nodal masses are considered to be E-lesions 
• At least 1–2 small foci (between 5–10 mm) within whole lung if no other etiology is suspected
• At least 1 intrapulmonary focus >1 cm on CT if no other etiology is suspected
• PET-positive lesions <1 cm if no other etiology is suspected 
Note: If all lesions are exclusively in 1 lung, then only this particular lung is considered as involved. However, even if there is just one 
additional smaller focus found within the other lung, then both lungs are considered involved.

Liver
Ultrasound • Any focal mass lesion or lesions on diagnostic imaging large enough to characterize in a visceral organ is considered lymphomatous 

involvement unless the imaging characteristics indicate an alternative etiology.

PET/CT or PET/MRI • Focal PET positive lesions

Bone marrow
Bilateral biopsy • Positive by histopathology on previous high-risk trials; current trial recommendations are based on FDG-PET alone

• European-based GPOH-HD-2002 staging: Not recommended

PET/CT or PET/MRI • ≥3 FDG–PET-positive lesions in bone marrow without cortical bone destruction

Bone PET/CT or PET/MRI • FDG–PET-positive lesion with cortical bone destruction on CT or MRIf
• Extra-lymphatic structures (bone lesions) contiguous with nodal masses are considered to be E-lesions.

• These are only guiding principles of initial staging adapted from criteria of various protocols. This table is not intended to replace protocol specific 
staging. Refer to applicable study protocol for complete staging details. 

• While these principles are based on panel consensus, this remains an area of ongoing research. 
• The Lugano criteria are not included in this table, because there is not adequate harmonization between adult and pediatric staging criteria. For 

example, size cut-offs in adults are larger than they are for children.

PRINCIPLES OF STAGINGa

a Clinical interpretation of staging at diagnosis should not be based on 
reports alone. Treating clinician notes should summarize interpretation of 
sites of involvement prior to initiation of treatment.b PET should be read by an experienced nuclear diagnostic radiologist 
experienced in reading Deauville scores for PET-adapted therapy. This is a 
visual analysis and does not include standardized uptake value (SUV). 

c There may be PET-avid lesions that need clinical correlation to determine if it is related 
to lymphoma.

d See Principles of Imaging (PHL-C).
e There are inconsistencies in staging between protocols and providers. Careful attention 

to staging of lung involvement is important as it may change the risk group of the patient.
f Lewis J, et al. Pediatr Blood Cancer 2020;67:e28142.
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PET 5-POINT SCALE (DEAUVILLE CRITERIA)b

Score PET/CT scan result

1 No uptake

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
With kind permission from Springer International Publishing: Barrington SF, Mikhaeel NG, Kostakoglu L, et 

al. Role of imaging in the staging and response assessment of lymphoma: consensus of the International 
Conference on Malignant Lymphomas Imaging Working Group. J Clin Oncol 2014;32:3048-3058. 
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Site involvement US-based protocols European-based protocolsc

Peripheral nodes
• Contiguous extramediastinal nodal aggregate >6 

cm in the longest diameter (LDi) measured in axial, 
coronal, or sagittal dimension (including oblique 
measurement) 

• Volume of the largest contiguous lymph node mass ≥200 mL

Mediastinal mass • Tumor diameter >1/3 of the maximal thoracic 
diameter of an upright PA chest radiograph • Tumor volume ≥200 mL

ASSESSMENT OF BULK DISEASE

a Clinical interpretation of staging at diagnosis should not be based on reports alone. Treating clinician notes should summarize interpretation of sites of involvement 
prior to initiation of treatment.

b PET should be read by an experienced nuclear diagnostic radiologist experienced in reading Deauville scores for PET-adapted therapy. This is a visual analysis and 
does not include standardized uptake value (SUV). 

c Volume = (a x b x c)/2 where a, b, c are three dimensions of a node or conglomerate (in cm).

PRINCIPLES OF STAGINGa

PHL-D
2 OF 2
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PRINCIPLES OF SYSTEMIC THERAPY
Primary Systemic Therapy

Primary Systemic Therapy - Recommended Dosing

AVPC1
• Doxorubicina 25 mg/m2 IV days 1 and 2
• Vincristine 1.4 mg/m2 IV days 1 and 8; 2.8 mg/dose 

maximum
• Prednisone 20 mg/m2 PO twice daily on days 1–7
• Cyclophosphamide 600 mg/m2 IV days 1 and 2
• Regimen repeated every 21 days for 3 cycles

ABVE-PC
Note: cyclophosphamide dosing in AHOD0031 
differs from AHOD1331.
• Intermediate Risk (AHOD-0031)2 
�Doxorubicina 25 mg/m2 IV days 1 and 2 
�Bleomycin 5 U/m2 IV day 1, 10 U/m2 IV day 8 
�Vincristine 1.4 mg/m2 IV days 1 and 8; 2.8 mg/

dose maximum per dose
�Etoposide 125 mg/m2 IV daily on days 1–3
�Prednisone 40 mg/m2 PO divided into two doses 

daily on days 1–7
�Cyclophosphamide 800 mg/m2 IV on day 1
�Regimen repeated every 21 days for 4 cycles

• High Risk (AHOD-1331)3,4
�Doxorubicina 25 mg/m2 IV days 1 and 2 
�Bleomycin 5 U/m2 IV day 1, 10 U/m2 IV day 8 
�Vincristine 1.4 mg/m2 IV days 1 and 8; 2.8 mg/

dose maximum per dose
�Etoposide 125 mg/m2 IV daily on days 1–3
�Prednisone 40 mg/m2 PO divided into two doses 

daily on days 1–7
�Cyclophosphamide 600 mg/m2 IV on days 1 and 2
�Regimen repeated every 21 days for 5 cycles

OEPA (GPOH-HD-2002)5
• Vincristine 1.5 mg/m2 IV days 1, 8, 15;  

2 mg/dose maximum
• Etoposide 125 mg/m2 IV daily on days 2–6
• Prednisone 60 mg/m2 PO daily on days 1–15
• Doxorubicina 40 mg/m2 IV days 1 and 15
• Regimen repeated every 28 days for 2 cycles

OEPA-COPDAC (GPOH-HD-2002)5
• OEPA: 
�Vincristine 1.5 mg/m2 IV days 1, 8, 15;  

2 mg/dose maximum  
�Etoposide 125 mg/m2 IV daily on days 2–6 
�Prednisone 60 mg/m2 PO daily on days 

1–15
�Doxorubicina 40 mg/m2 IV on days 1 and 15
�Regimen repeated every 28 days for 2 

cycles
• COPDAC: 
�Cyclophosphamide 500 mg/m2 IV days 1 

and 8 
�Vincristine 1.5 mg/m2 IV days 1 and 8; 2 

mg/dose maximum
�Prednisone 40 mg/m2 PO daily on days 

1–15; 80 mg maximum per day 
�Dacarbazine 250 mg/m2 IV daily on days 

1–3
�Regimen repeated every 28 days for 2 

cycles for intermediate risk or 4 cycles for 
high risk

AEPA-CAPDAC (HLHR13)6
• AEPA
�Brentuximab vedotin 1.2 mg/kg IV on days 

1, 8, and 15; 120 mg/dose maximum per 
dose
�Etoposide 125 mg/m2 IV on days 1–5
�Prednisone 60 mg/m2/day PO divided TID 

on days 1–15; 30 mg/dose TID maximum
�Doxorubicin 40 mg/m2 IV on days 1 and 15

 ◊ Regimen repeated every 28 days for 2 
cycles

• CAPDAC
�Cyclophosphamide 500 mg/m2 IV on days 

1 and 8
�Brentuximab vedotin 1.2 mg/kg IV on days 

1 and 8; 120 mg/dose maximum per dose
�Prednisone 40 mg/m2/day PO divided TID 

on days 1–15; 20 mg/dose TID maximum
�Dacarbazine 250 mg/m2 IV on days 1–3

 ◊ Regimen repeated every 21 days for 4 
cycles

CVbP ± Rituximabb,c,7,8
• Cyclophosphamide 500 mg/m2 IV on day 1
• Vinblastine 6 mg/m2 IV on days 1 and 8
• Prednisolone 40 mg/m2 PO on days 1–8
�Regimen repeated at 2–3 week intervals 

for 3 cycles
• Rituximab 375 mg/m2 IV on day 1

References

a Dexrazoxane may be used as clinically indicated. (Chow EJ, et al. J Clin Oncol 2015;33:2639-2645; Shaikh F, Det al. J Natl Cancer Inst 
2015;108:djv357; van Dalen EC, et al. Cochrane Database Syst Rev 2011;2011:CD003917.)

b Data are limited on the use of rituximab for early stage NLPHL.
c An FDA-approved biosimilar is an acceptable substitute for rituximab. 
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PRINCIPLES OF SYSTEMIC THERAPY
Treatment for Relapsed or Refractory Disease

Relapsed/Refractory Disease
Re-Induction Therapy Optionsd 
(in alphabetical order)

Subsequent Therapy Optionsf
(in alphabetical order)

Maintenance (post-transplant)

CHL
 

• Brentuximab vedotin + bendamustinee,9
• Brentuximab vedotin + gemcitabinee,10
• Brentuximab vedotin + nivolumabe,11
• DHAP (dexamethasone, cytarabine, cisplatin) 
• GV (gemcitabine, vinorelbine)e
• IGEV (ifosfamide, gemcitabine, vinorelbine)12 
• IV (Ifosfamide, vinorelbine)13

• Bortezomib, ifosfamide, + vinorelbine14
• EPIC (etoposide, prednisolone, ifosfamide, 

cisplatin)15 
• GDP (gemcitabine, dexamethasone, cisplatin)16
• ICE (ifosfamide, carboplatin, etoposide)17
• Nivolumabe,g,18,19
• Pembrolizumabe,g,h,20,21 

Useful in certain 
circumstances, for select 
high-riski patients:
• Brentuximab vedotinj,22

NLPHL Refer to a center of expertise. See NCCN Guidelines for Hodgkin Lymphoma (Adult)

d Reasonable to try multiple different re-induction regimens as needed prior to ASCR to 
minimize disease burden with a goal of achieving a metabolic CR prior to transplant. 

e Should be considered in patients heavily pretreated (with platinum or anthracycline-
based chemotherapy) or if a decrease in cardiac function is observed.

f Subsequent therapy options include re-induction options that were not previously used.
g Emerging data are showing utility as a re-induction option; consider for subsequent 

therapy if not previously used. 

• Consider the following when selecting re-induction or subsequent therapy:
�Referral to a center with expertise given lack of data
�Clinical trial enrollment
�Primary therapy and prior RT exposure
�Cumulative short- and long-term toxicity
�Opportunity to harvest stem cells
�Fertility preservation (See NCCN Guidelines for AYA Oncology)
�Psychosocial assessment (For AYA, see NCCN Guidelines for AYA Oncology)

• Consider use of RT as part of therapy for relapsed/refractory disease. 
• Additional options may be considered for patients older than 18 years, see NCCN Guidelines for Hodgkin Lymphoma (Adult).

References

h Pembrolizumab is indicated for the treatment of pediatric patients with 
refractory CHL, or who have relapsed after 2 or more prior lines of therapy. 

i High-risk: any patient with progressive disease, refractory disease, or 
relapse within 1 year of original diagnosis.

j For relapsed CHL, brentuximab vedotin is indicated for the treatment of 
adult patients after failure of autologous hematopoietic stem cell transplant 
(HSCT) or after failure of at least two prior multi-agent chemotherapy 
regimens in patients who are not auto-HSCT candidates. It is not currently 
approved for pediatric patients. 
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PRINCIPLES OF RADIATION THERAPY1-6

General Principles
• Treatment with photons, electrons, or protons may all be appropriate, depending on clinical circumstances.
• In specific instances, advanced RT technologies may be used to spare important organs at risk (OARs) and decrease the risk for late 

normal tissue damage while still achieving the primary goal of local tumor control.
�Advanced technologies include intensity-modulated RT (IMRT)/volumetric modulated arc therapy (VMAT), breath hold or respiratory 

gating and/or image-guided RT (IGRT), or proton therapy may offer significant and clinically relevant advantages.
�OARs: heart (including coronary arteries, valves, and left ventricle), lungs, kidneys, spinal cord, esophagus, carotid arteries, bone 

marrow, breasts, stomach, muscle/soft tissue, and salivary glands.
• Dose-sparing for OARs reflects 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.

• Breath hold techniques have been shown to decrease incidental dose to the heart and lungs in many disease presentations, including 
mediastinal HL. Strategies include:
�4D-CT for simulation or deep inspiration breath hold (DIBH)
�Respiratory gating
�IGRT during treatment delivery 

• Since the advantages of these techniques include tightly conformal doses and steep gradients next to normal tissues, target definition 
and delineation 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, PET, ultrasound, 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 (including proton therapy) that are found to best reduce the 
doses to the OARs for a given patient in a clinically meaningful way without compromising target coverage should be used.
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PRINCIPLES OF RADIATION THERAPY1-6

Volume 
• Involved-site RT (ISRT) is recommended as the appropriate field for HL. If the protocol used involved-field RT (IFRT) then it should be 

replaced by ISRT.  
• Planning for ISRT requires CT-based simulation and treatment planning capabilities. Incorporating other modern imaging such as PET and 

MRI often enhances treatment volume determination.
• ISRT targets the site of the originally involved lymph node(s). The volume encompasses the original or suspected extent of disease prior 

to chemotherapy or surgery. However, it spares adjacent uninvolved organs (eg, lungs, bone, muscle, kidney) when lymphadenopathy 
regresses following chemotherapy.
�Pre-chemo or pre-biopsy gross tumor volume (GTV) provides the basis for determining the clinical target volume (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.
�Movement of the CTV by respiration as determined by 4D-CT or fluoroscopy should be used to create an internal target volume (ITV).

• 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. Daily image guidance is recommended to minimize the PTV expansion.

• Outline OARs for optimizing treatment plan decisions.
�These should include contouring of breast tissue (conventional breast tissue and glandular breast tissue) and cardiac substructures (left 

ventricle and coronary vessels), especially when contemporary RT techniques are being used (IMRT, VMAT, and proton therapy). 
• The treatment plan can be designed using conventional, 3D conformal RT (3D-CRT), IMRT, or proton therapy techniques using clinical 

treatment planning considerations of coverage and normal tissue avoidance.
• The treatment of extranodal disease is individualized, but similar principles of GTV/CTV/PTV definition should be applied as for nodal 

disease.
• 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 used.  
�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 the presence of vertebral body 
disease, the entire vertebra is generally treated.

• If spleen is irradiated, vaccines should be given prior to or after RT (ie, pneumococcal, haemophilus influenzae type b, meningococcal).
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Low/Intermediate Risk
• ISRT, consider
�All sites of disease - 21 Gy 
�Sites of slow response could 

receive a boost of up to 9 Gy 
(total dose 21–30 Gy)
�Sites of partial response 

should receive a boost of 
9–19 Gy (total dose 30–40 Gy) 

High Risk
• Avoid regimens that require ISRT to all 

sites of disease.
• ISRT, consider:
�Bulky disease - 21 Gy
�Slow responding sites could receive a 

boost of up to 9 Gy (total dose 21–30 Gy)
�Partial responding sites should receive a 

boost of 9–19 Gy (total dose 30–40 Gy)

• In general, RT fields and doses should be delivered per protocol guidelines used for systemic therapy.
RT Fields
• ISRT can safely replace IFRT or modified IFRT.
• Residual-site RT should be used only when dictated by the protocol or as a “boost” following standard ISRT.
• RT should be given according to the protocol being followed. For patients with stage III/IV disease it is preferable to avoid a protocol that 

calls for IFRT/ISRT to all sites of disease and instead use a protocol that only irradiates sites that are bulky or if inadequate response.7

Relapsed/Refractory Disease
• If no HDT/ASCR planned: ISRT 30 Gy
• In conjunction with HDT/ASCR 
�ISRT, 30 Gy to relapsed/refractory sites, and 

consider 21 Gy to initial sites that are no longer 
present (depending on the size of the field)
�If Deauville 4–5 after several lines of therapy 

consider RT to achieve metabolic CR prior to 
transplant. Boost to PET positive sites, 10–15 
Gy (total dose 40–45 Gy).

RT Dose Constraints
• See "RT Dose Constraint Guidelines for Lymphoma" in the NCCN Guidelines for Hodgkin Lymphoma.
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Stage Definition

I    One nodal group or lymphoid organ (eg, spleen or thymus)

  IE Local extension from one nodal group to another sitea

II    Two or more nodal groups, same side of the diaphragm

  IIE Localized extension from one nodal group to an extranodal site with stage II criteria, 
both on the same side of the diaphragma

III Nodal groups on both sides of the diaphragm

  IIIS1 With splenic involvement

  IIIE2 With localized extension from one nodal group to an extranodal sitea

  IIISE Both IIIS1 and IIIS2

IV Disseminated involvement of one or more extralymphatic organ (eg, lung, bone) with or 
without any nodal involvement

COTSWOLDS-MODIFIED ANN ARBOR STAGING SYSTEM

Additional sub-staging variables

A Asymptomatic

B
Presence of B symptoms (unexplained recurrent fever >38°C within last month; 
drenching night sweats; or weight loss >10% of body weight within 6 months of 
diagnosis)

X Bulky nodal disease: nodal mass >1/3 of intrathoracic diameter or 6 cmb in dimension

Lister T, Crowther D, Sutcliffe SB, et al. Report of a committee convened to discuss the evaluation and staging of 
patients with Hodgkin's disease: Cotswolds meeting. J Clin Oncol 1989;7:1630-1636.

a Based on panel consensus. 
b In adults, 10 cm dimension is used. 

Printed by Maria Chen on 5/20/2022 4:26:50 AM. For personal use only. Not approved for distribution. Copyright © 2022 National Comprehensive Cancer Network, Inc., All Rights Reserved.

https://www.nccn.org/guidelines/category_1


NCCN Guidelines Version 1.2022
Pediatric Hodgkin Lymphoma

Version 1.2022, 04/08/22 © 2022 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.

NCCN Guidelines Index
Table of Contents

Discussion

NCCN Categories of Evidence and Consensus
Category 1 Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
Category 2A Based upon lower-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
Category 2B Based upon lower-level evidence, there is NCCN consensus that the intervention is appropriate.
Category 3 Based upon any level of evidence, there is major NCCN disagreement that the intervention is appropriate. 
All recommendations are category 2A unless otherwise indicated.

NCCN Categories of Preference

Preferred intervention Interventions that are based on superior efficacy, safety, and evidence; and, when appropriate, 
affordability.

Other recommended 
intervention

Other interventions that may be somewhat less efficacious, more toxic, or based on less mature data; 
or significantly less affordable for similar outcomes.

Useful in certain 
circumstances Other interventions that may be used for selected patient populations (defined with recommendation).

All recommendations are considered appropriate.

CAT-1
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Overview 

Classical Hodgkin lymphoma (CHL) is an uncommon malignancy involving 

lymph nodes and the lymphatic system, and is generally characterized by 

the presence of large binucleate or multinucleated neoplastic cells or 

mononuclear variants (collectively termed Hodgkin Reed-Sternberg [HRS] 

cells) in a background of benign inflammatory cells.1 Most patients are 

diagnosed between 15 and 30 years of age, followed by another peak in 

adults aged 55 years or older. Although the exact etiology is unknown, 

some risk factors for HL include prior infection with Epstein-Barr virus 

(EBV) and immunocompromising conditions, including 

immunosuppression after organ transplantation or infection with HIV.2-4  

The WHO classification divides Hodgkin lymphoma (HL) into two main 

types: CHL and nodular lymphocyte-predominant HL (NLPHL).4 CHL is 

divided into four subtypes: nodular sclerosis CHL; mixed cellularity CHL; 

lymphocyte-depleted CHL; and lymphocyte-rich CHL.4 CHL is 

characterized by the presence of HRS cells in an inflammatory 

background and expresses CD30, whereas NLPHL lacks HRS cells but is 

characterized by the presence of lymphocyte-predominant cells, 

sometimes termed popcorn cells, and differs from CHL as it is negative for 

CD30 and positive for CD20. Most cases of childhood HL are CHL and 

NLPHL and account for 5% to 10% % of childhood HL.1  

In 2021, an estimated 8830 people will be diagnosed with HL in the United 

States and 960 people will die from the disease.5 In adolescents (aged 

15–19 years), HL is the most commonly diagnosed cancer;6 it is estimated 

that 4200 adolescents and young adults (AYAs) aged 15 to 39 years of 

age were diagnosed with HL in 2020, with 800 of those cases being ages 

15 to 19 years.7 The incidence is less common in children (aged 5–14 

years); in 2014, a report estimated that 380 children would be diagnosed 

with HL that year.6 

The past few decades have seen significant progress in the management 

of pediatric patients with HL, with estimated 5-year survival rates of 

greater than 98% after treatment with chemotherapy alone or combined 

with radiation therapy (RT).8,9 However, the potential long-term effects of 

treatment remain an important consideration.8,9  

The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) 

for Pediatric Hodgkin Lymphoma were developed as a result of meetings 

convened by a multidisciplinary panel of pediatric HL experts, with the 

goal of providing recommendations on standard treatment approaches 

based on current evidence. The NCCN Guidelines® currently focus on 

clinical staging of CHL, and treatment strategies are adapted according 

to risk. Given the complexity of HL treatment regimens and the required 

supportive care measures, the NCCN Pediatric Hodgkin Lymphoma 

Panel recommends a consultation with centers participating in pediatric 

cooperative group trials. Consistent with NCCN philosophy, participation 

in clinical trials is always encouraged.  

The panel also considers the term “pediatric” to include any patient aged 

18 years of age and younger, and recommendations in the Guidelines 

may extend to AYA patients up to 39 years of age. Across treatment 

centers, practice patterns vary with regard to AYA patients in terms of 

whether HL patients are treated primarily by pediatric or adult 

oncologists. This Guideline is intended to apply to pediatric patients, and 

may also apply to AYA patients treated in an adult oncology setting.  

Literature Search Criteria and Guidelines Update 
Methodology  

Prior to the development of this inaugural version of the NCCN Guidelines 

for Pediatric Hodgkin Lymphoma, an electronic search of the PubMed 

database was performed to obtain key literature published in the field, 

using the following search term: pediatric Hodgkin lymphoma. The 
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PubMed database was chosen as it remains the most widely used 

resource for medical literature and indexes peer-reviewed biomedical 

literature.10  

The search results were narrowed by selecting studies in humans 

published in English. Results were confined to the following article types: 

Clinical Trial, Phase II; Clinical Trial, Phase III; Clinical Trial, Phase IV; 

Guideline; Meta-Analysis; Randomized Controlled Trial; Systematic 

Reviews; and Validation Studies. The data from key PubMed articles as 

well as articles from additional sources deemed as relevant to these 

Guidelines and discussed by the panel have been included in this version 

of the Discussion section (eg, e-publications ahead of print, meeting 

abstracts). Recommendations for which high-level evidence is lacking are 

based on the panel’s review of lower-level evidence and expert opinion.  

The complete details of the Development and Update of the NCCN 

Guidelines are available at www.NCCN.org. 

Diagnosis and Workup for Classic Hodgkin Lymphoma 

For evaluation and initial workup of CHL, the panel recommends that an 

excisional or incisional lymph node biopsy generally be performed, 

although a core needle biopsy may be adequate if diagnostic. A diagnostic 

assessment based solely on fine-needle aspiration (FNA) biopsy is 

discouraged.  

Immunostaining for CD30, CD15, CD20, and CD3 is recommended for 

CHL. Evaluation of an expanded panel of markers (ie, CD45, CD79a, ALK, 

MUM1, OCT2, BOB1) should be considered in cases with equivocal or 

imperfect morphologic features, or to exclude entities in the differential 

diagnosis. The HRS cells of CHL express CD30 in all patients, express 

CD15 in the majority of patients, and are usually negative for CD45 and 

CD3. CD20 may be detectable in a minority of cases. Cases of EBV+ CHL 

may benefit from additional studies such as EBV serology and evaluation 

for underlying immunodeficiency. For additional information, see Principles 

of Pathology in the algorithm. 

The workup should include a thorough history and physical examination, 

including determination of one or more B symptoms (unexplained 

recurrent fevers >38°C within the last month; drenching night sweats 

within the last month; weight loss of >10% of body weight within 6 months 

of diagnosis; and examination of lymphoid regions and spleen). Other 

essential workup components include standard laboratory tests (complete 

blood count [CBC] with differential; erythrocyte sedimentation rate [ESR] 

and/or C-reactive protein [CRP]; and a comprehensive metabolic panel). A 

pregnancy test should be performed before women of childbearing age 

undergo treatment. HIV and hepatitis B and C testing is encouraged for 

patients with risk factors for HIV or unusual disease presentations 

PET scans are essential for initial staging and for evaluating residual 

masses at the end of treatment11 (see Principles of Imaging and Principles 

of Staging in the algorithm). For staging and risk assessment, diagnostic 

imaging should be done before initiating chemotherapy, including: PET/CT 

or PET/MRI scans (whole-body); diagnostic contrast-enhanced CT (neck, 

chest, abdomen, and pelvis); or CT of chest and MRI (neck, abdomen, 

and pelvis). PET scans should be assessed by a nuclear diagnostic 

radiologist experienced in reading Deauville scores for PET-adapted 

therapy. If cross-sectional imaging is not available or is needed for a 

clinical trial, posterior-anterior and lateral chest x-rays are recommended 

to determine bulk of disease (mediastinal mass). Consultation with a 

radiation oncologist is strongly recommended when considering treatment 

options and to determine the adequacy of imaging for potential future RT. 

In cases of PET positivity where sites of disease are not consistent with 

usual presentation of HL or if there are unusual disease presentations (ie, 

HIV), additional clinical evaluation may be needed to stage the patient. If 
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PET is negative for anatomic lesions of concern, a biopsy should be 

considered.  

In most cases, if the PET/CT displays a homogeneous pattern of marrow 

uptake, which is thought to be secondary to cytokine release,12,13 bone 

marrow involvement is not assumed. If there are multifocal skeletal PET 

lesions without cortical destruction on CT, marrow involvement may be 

assumed and a bone marrow biopsy is not needed to confirm 

involvement.14 In select cases, if there are cytopenias and the PET scan is 

negative, a bilateral bone marrow biopsy may be considered.  

If anthracycline-based chemotherapy is indicated, an echocardiogram is 

recommended. Pulmonary function tests (PFTs), including diffusing 

capacity of the lungs for carbon monoxide (DLCO), are recommended for 

patients receiving bleomycin-based chemotherapy. In general, an 

FEV1/FVC of at least 60% is acceptable for bleomycin use, unless this is 

due to large mediastinal mass from HL. For children who are unable to 

cooperate for PFTs, the criteria for bleomycin use are: no evidence of 

dyspnea at rest, no exercise intolerance, and a pulse oximetry reading of 

>92% on room air.  

In select cases and if the patients are interested, the panel recommends 

consideration of fertility preservation (eg, semen cryopreservation in 

male patients, ovarian tissue or oocyte cryopreservation in female 

patients) prior to the initiation of therapy. In general, the panel also 

recommends providing referrals for counseling as needed that address 

fertility, smoking cessation or substance abuse disorders, and 

psychosocial concerns. For additional recommendations, see the NCCN 

Guidelines for Supportive Care. 

Clinical Staging and Risk Stratification 

Physical examination and diagnostic imaging evaluations are used to 

designate the clinical stage.1 The most widely used staging scheme for 

both pediatric and adult HL is the Ann Arbor Staging System, which may 

include the Cotswolds modification—which includes the prognostic 

significance of bulky disease.1,15,16 Staging is generally defined as 

follows:16  

• Stage I: One nodal group or lymphoid organ (eg, spleen, thymus 

and Waldeyer’s ring) 

• Stage II: Two or more nodal groups on the same side of the 

diaphragm 

• Stage III: Nodal groups on both sides of the diaphragm 

• Stage IV: Disseminated involvement of one or more extralymphatic 

organs (eg, lung, bone) with or without any nodal involvement 

Additional sub-staging variables include these terms: 

• A: Asymptomatic 

• B: Presence of B symptoms 

• X: Bulky nodal disease, which is nodal mass greater than 

one-third of intrathoracic diameter on a CXR or as defined by the 

protocol. Note: Pediatric protocols have also defined bulk disease 

as contiguous extramediastinal nodal mass greater than 6 cm in 

the longest transverse diameter or craniocaudal dimension, and 

EuroNet defines bulk as >200 mL. 

• E: Involvement of extralymphatic tissue on one side of the 

diaphragm by limited direct extension from an adjacent nodal site 

Note: The Ann Arbor Staging System is in need of revision, as it does not 

fully represent the current practice in staging pediatric HL. Refer to the 

original protocol for appropriate staging of “E-lesions.” Many protocols 

today define an E-lesion as extension from a site of involvement into a 

surrounding tissue or organ, and this does not always indicate stage IV 

disease. Involvement of an extranodal site that is extralymphatic and 

does not arise from direct extension is considered to be stage IV 
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disease. The distinction between stage IV disease and E-lesions is not 

applied uniformly and remains an area in need of international 

harmonization. 

Currently, there is no uniform risk stratification for pediatric HL, although 

several factors are considered to confer poor prognosis including B 

symptoms, mediastinal and peripheral lymph node bulk, extranodal 

disease, number of nodal sites, Ann Arbor stage, serum markers for 

inflammation, gender, and response to initial chemotherapy.1 To facilitate 

the interpretation and comparison of global clinical trials, an international 

collaborative effort was developed: the Staging Evaluation and 

Response Criteria Harmonization (SEARCH) for Childhood, Adolescent, 

and Young Adult Hodgkin Lymphoma (CAYAHL) working group.17 As the 

SEARCH effort for CAYAHL develops, so will the evolution of 

harmonized risk stratification for pediatric HL.9 

There are several cooperative groups, including the Children’s Oncology 

Group (COG) (which resulted from a merging of the Pediatric Oncology 

Group and Children’s Cancer Group) and the European Network for 

Pediatric Hodgkin Lymphoma (EuroNET-PHL).9 In the Guidelines, the 

panel has summarized clinical stage and associated risk groups (see 

Clinical Staging of Classic Hodgkin Lymphoma in the algorithm) but 

notes that emerging data may be used to update different risk groups. 

Due to the evolving nature of risk stratification, enrollment in a clinical 

trial is preferred. In addition, for patient management, the panel 

recommends considering consultation with a center of expertise. 

Principles of Imaging 

Clinical management of pediatric patients with CHL involves initial 

treatment with chemotherapy and assessment of treatment response with 

PET to determine the need for additional treatment.18-20  

Given the avidity of pediatric lymphomas for 18F-fluorodeoxyglucose 

(FDG),19 the Deauville criteria were defined for the interpretation of 

interim and end-of-treatment PET scans based on the visual assessment 

of FDG uptake in the involved sites (See Deauville Criteria Table in 

Principles of Staging). These criteria use a 5-point scale (5-PS) to 

determine the FDG uptake in the involved sites relative to that of the 

mediastinum and the liver.21-23 In the 5-PS (Deauville criteria), scores of 

1 to 4 refer to initially involved sites and a score of 5 refers to an initially 

involved site and/or new lesions related to lymphoma.22,23 These criteria 

vary across different protocols as they have yet to be validated in a large 

pediatric trial. However, interim or end-of-treatment PET scans with a 

score of 1, 2, or 3 are generally considered “negative” and PET scans 

with a score of 4 and 5 are considered “positive.”24 A score of 4 can be 

difficult to assess when FDG uptake in mediastinal masses cannot 

clearly be differentiated from thymic uptake or inflammatory 

reactions,21,25,26 and treatment decisions in these cases will require 

clinical judgment. In addition, Deauville 4 may represent just a single 

area of persistent disease or failure to respond in any site. The 5-PS 

(Deauville criteria) has been validated in international multicenter trials 

for PET-guided interim response assessment and risk-adapted therapy 

in adult patients with HL.  

PET imaging is important as a baseline measurement before therapy to 

determine the initial sites of involvement and to perform an early 

response assessment (often after the initial two cycles of 

chemotherapy).11 Although the optimum time point for assessment and 

criteria for response are not uniform, interim assessment of response by 

PET is incorporated into pediatric HL treatment.1 The panel recommends 

diagnostic contract-enhanced CT or MRI to adequately evaluate all sites 

of involvement, and PET/CT or PET/MRI for interim and end-of-therapy 

assessments. In addition, the panel recommends waiting for at least 8 to 
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12 weeks after the end of RT to perform PET to minimize false-positive 

results.  

In some cases, routine surveillance scans in the first year following 

completion of therapy may have utility; however, they are recommended 

to be limited thereafter.27 During follow-up, scans should only be 

obtained if there is significant concern for relapse or for up to 2 years.     

Principles of Radiation Therapy 

RT can be delivered with photons, electrons, or protons, depending upon 

clinical circumstances. Although advanced RT techniques emphasize 

tightly conformal doses and steep gradients adjacent to normal tissues, 

the “low-dose bath” to normal structures such as the breasts must be 

considered in choosing the final RT technique. Therefore, target definition, 

delineation, 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, 

PET, ultrasound (US), and other imaging modalities facilitate target 

definition.  

Data from single-institution studies have shown that significant dose 

reduction to organs at risk (OARs; eg, lungs, heart, breasts, kidneys, 

spinal cord, esophagus, carotid arteries, bone marrow, stomach, muscle, 

soft tissue, salivary glands) can be achieved with advanced RT planning 

and delivery techniques such as four-dimensional CT (4D-CT) simulation, 

intensity-modulated RT (IMRT)/volumetric modulated arc therapy (VMAT), 

image-guided RT (IGRT), respiratory gating, deep inspiration breath hold, 

or proton therapy.28-30 These techniques offer significant and clinically 

relevant advantages in specific instances to spare OARs and decrease the 

risk for normal tissue damage and late effects without compromising the 

primary goal of local tumor control. However, the panel notes that 

randomized prospective studies to test these concepts are unlikely to be 

done since these techniques are designed to decrease late effects, which 

usually develop ≥10 years after completion of treatment. Therefore, the 

guidelines recommend that RT delivery techniques that are found to best 

reduce the doses to the OARs in a clinically meaningful manner without 

compromising target coverage should be considered in these patients, 

who are likely to enjoy long life expectancies following treatment. 

Involved-site RT (ISRT) is recommended as the appropriate field for HL 

and can safely replace involved-field RT (IFRT) or modified IFRT from 

earlier trials. ISRT targets the originally involved nodal sites and possible 

extranodal extensions (which generally defines a smaller field than the 

classical IFRT),31 and is intended to spare the adjacent uninvolved organs 

(such as lungs, bone, muscle, or kidney) when lymphadenopathy 

regresses following chemotherapy. Treatment planning for ISRT requires 

the use of CT-based simulation, and additional imaging techniques such 

as PET and MRI often enhance the treatment planning.  

For patients with low- or intermediate-risk disease, the panel recommends 

an RT dose of 21 Gy to all sites of disease. Sites of slow response 

(usually defined with specific anatomic and/or PET criteria) can receive a 

boost of up to 9 Gy (total dose of 21–30 Gy). Sites of partial response 

(PR) should receive a boost of 9–19 Gy (total dose of 30–40 Gy). For 

patients with high-risk disease, the panel discourages using regimens that 

require ISRT to all sites of disease. Instead, for bulky disease, a dose of 

21 Gy may be considered. The RT doses recommended for sites of slow 

response and sites of PRs in the low- or intermediate-risk disease setting 

are the same in this context. The panel notes that residual site RT should 

only be used when dictated by the protocol or as a boost following 

standard ISRT. 

For patients with relapsed or refractory disease, if no high-dose therapy 

(HDT) or autologous stem cell rescue (ASCR) is planned, an RT dose of 

30 Gy is recommended. If HDT/ASCR is planned, an RT dose of 30 Gy to 
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relapsed or refractory sites may be used, with a consideration of 21 Gy to 

initial sites that are no longer present with active disease. If PET positive 

(Deauville 4 to 5) after several lines of therapy, RT may be considered to 

achieve metabolic complete response (CR) before transplant. Boost RT 

doses of 10 to 15 Gy (total dose of 40–45 Gy) to PET-positive sites may 

also be considered. 

Management of CHL 

In this section, data from select clinical trials that are recommended in 

the Guidelines are reviewed to provide a rationale for their inclusion in 

the Guidelines. 

Low-Risk CHL 

Approximately 26% to 34% of children and adolescents with HL present 

with low-risk disease.32 Outcomes for children and adolescents with low-

risk HL are high, so recent trials are focused on modifying treatment (ie, 

reduction or elimination of specific chemotherapeutic agents or RT).32 

For instance, the German Society of Pediatric Oncology and Hematology 

Hodgkin’s Disease (GPOH-HD) study series has demonstrated that RT 

can be eliminated from a combined modality treatment scheme for TG-1 

patients who achieve a CR after chemotherapy [GPOH-HD-95 trial].33  

In the GPOH-HD-2002 study, the main goal was to replace a component 

of chemotherapy (ie, procarbazine with etoposide and dacarbazine) to 

decrease gonad toxicity in boys with HL.34 In this trial, all patients were 

aged <18 years (n = 573); for induction, boys (n = 287) received 2 

courses of OEPA (vincristine, etoposide, prednisone, and doxorubicin), 

and girls (n = 286) received 2 courses of OPPA (vincristine, 

procarbazine, prednisone, and doxorubicin).34 After chemotherapy, all 

patients received IFRT at 19 Gy except patients in TG-1 stage who were 

in CR (residual tumor volume ≤95% and ≤2 mL of the initial volume). In 

TG-1, overall event-free survival (EFS) was 92% ± 2.0%, with no 

significant impact of RT on EFS.34 In TG-2 and TG-3, there was no 

significant difference in EFS between boys and girls (90.2% ± 2.3% vs. 

84.7% ± 2.7%, respectively; P = .12).34 This trial suggested that both 

regimens could be used in intermediate and advanced stages, but also 

confirmed findings from GPOH-HD-95 that RT could be eliminated in 

TG-1 patients who experience CR after chemotherapy.33,34 

Building on the GPOH-HD studies, an international intergroup study for 

CHL in children and adolescents (EuroNET-PHL C1) aimed to: 1) 

demonstrate a 90% 5-year EFS in PET-negative patients (TG-1) after 2 

cycles of OEPA; and 2) demonstrate that dacarbazine can safely replace 

procarbazine in consolidation chemotherapy (COPP vs. COPDAC) in 

TG-2 and TG-3 stages without impairing treatment.35 In a report from an 

interim analysis, the 4-year overall survival (OS) and EFS were 98% and 

88%, respectively.35 The EFS in TG-1, TG-2, and TG-3 was 87.5%, 91%, 

and 86.6%, respectively (P = .08). The EFS in patients with or without RT 

was 88% and 87%. In addition, the EFS was not different between the 

COPP and COPDAC arms in TG-2 and TG-3. In TG-1, ESR >30 or bulky 

disease was associated with inferior EFS.35 This trial suggests that RT 

can be eliminated in patients who are PET-negative after chemotherapy, 

and dacarbazine can safely replace procarbazine in COPP. Therefore, 

only the COPDAC arm is included in the Guidelines.35 

In the COG AHOD0431 trial, the goal was to evaluate the efficacy of a 

lower-intensity regimen, AVPC (doxorubicin, vincristine, prednisone, and 

cyclophosphamide), in pediatric and AYA patients (≤21 years of age) 

with non-bulky, stage IA and IIA CHL.36 All patients (n = 278) were 

treated with 3 cycles of AVPC, and patients who were not in CR after 3 

cycles received 21 Gy of IFRT. Patients who experienced a 

protocol-defined, low-risk relapse after chemotherapy alone were eligible 

for an integrated salvage regimen composed of vinorelbine, ifosfamide, 

dexamethasone, etoposide, cisplatin, and cytarabine, with growth factor 
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support for 2 cycles, and IFRT.36 At 4 years, 49.0% of patients had been 

treated with 3 cycles of AVPC without RT and 88% were in CR without 

receiving HDT/ASCR or >21 Gy of IFRT. The OS rate was 99.6%. 

Patients with mixed cellularity histology had a 4-year EFS of 95.2% 

compared to an EFS of 75.8% in patients with nodular sclerosis histology 

(P = .008).36 In this study, a negative PET scan after 1 cycle of 

chemotherapy (PET1) and an ESR rate ≤20 mm/h were associated with 

a favorable EFS outcome.36 

NCCN Recommendations for Low-Risk CHL 

For patients with stage IA, IIA, and IB CHL (with or without bulky 

disease; no E-lesions), the panel recommends enrollment in an ongoing 

clinical trial or treatment according to EuroNet-PHL-C1 (a category 1 

recommendation) as the preferred strategies. In certain circumstances, 

for patients with mixed cellularity histology, 3 cycles of AVPC may be 

considered per the AHOD0431 trial.   

After initial cycles of chemotherapy, patients with adequate response 

may receive followed-up. Patients with inadequate response receive 

ISRT (to all sites and boost to sites of inadequate response per 

EuroNet-PHL-C1). Based on an end-of-therapy PET assessment, 

patients may receive follow-up or may consider reinduction therapies if 

there is a concern for persistent disease. 

In some pediatric patients with CHL, the ABVD regimen (doxorubicin, 

bleomycin, vinblastine, and dacarbazine) may be considered.37-41 The  

panel recommends referring to the adult NCCN Guidelines for Hodgkin 

Lymphoma to review relevant data and context.  

Intermediate-Risk CHL 

The phase III COG AHOD0031 study evaluated the role of early 

chemotherapy response in tailoring subsequent therapy in pediatric 

intermediate-risk HL.42 Patients with newly diagnosed intermediate-risk 

HL (n = 1,712; aged <22 years) received 2 cycles of ABVE-PC 

(doxorubicin, bleomycin, vincristine, etoposide, cyclophosphamide, and 

prednisone) followed by early response assessment with PET/CT. For 

patients who experienced adequate response (rapid early response 

[RER], based on anatomic criteria), 2 additional cycles of ABVE-PC were 

given followed by an evaluation for CR. RERs with CR (80% or greater 

reduction in the product of perpendicular parameters (PPD) or a return to 

normal size for all target lesions, plus no residual extramediastinal nodal 

mass >2.0 cm, no residual disease in non-measurable sites, and a 

negative gallium or FDG-PET scan) were randomly assigned to IFRT (21 

Gy) or observation, and RERs with less than CR were nonrandomly 

assigned to receive IFRT. In patients who experienced inadequate 

response (slow early response [SER]) after 2 cycles of ABVE-PC, they 

were randomly assigned to receive or not receive 2 cycles of 

chemointensification with DECA (dexamethasone, etoposide, cisplatin, 

and cytarabine) followed by 2 additional cycles of ABVE-PC. All patients 

in the SER group were randomized to receive IFRT.  

The overall 4-year EFS was 85% (86.9% for RERs and 77.4% for SERs; 

P < .001), and the 4-year OS was 97.8% (98.5% for RERs and 95.3% for 

SERs; P < .001).42 In RER patients who experienced CR at the end of 

chemotherapy, there was no significant difference in the 4-year EFS rate 

between patients who received IFRT versus those who did not receive 

IFRT (87.9% vs. 84.3%, respectively). For SER patients who received 

either DECA or no DECA, the 4-year EFS was 79.3% versus 75.2%, 

respectively (P = .11). PET response imaging was not required, but was 

obtained for the majority of patients as part of clinical care. Analysis of 

these data demonstrated that SER patients with PET-positive lesions 

after two cycles had a marginal improvement in EFS on the DECA arm 

(70.7% vs. 54.6%, P = .05). Overall, this study showed that RT can be 

omitted in RERs with CR at the end of chemotherapy, and that 
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augmenting chemotherapy in SERs with PET-positive disease may be 

beneficial.42 

In a subsequent report from the AHOD0031 study, the investigators 

evaluated the outcomes of a subgroup of patients in the study who had 

lymphocyte-predominant HL (LPHL) (n = 96 of 1,711), and found that 

compared to CHL, patients with LPHL were more likely to achieve RER 

(93.6% vs. 81.0%; P = .002) and CR (74.2% vs. 49.3%; P = .000005) 

after chemotherapy.43 In addition, the 5-year EFS was higher in the 

LPHL subgroup compared to CHL (92.2% vs. 83.5%, respectively; P = 

.04).43 Based on the data, the investigators state that this subgroup may 

benefit from treatment with chemotherapy alone. 

Other clinical studies evaluating the intermediate-risk group (TG-2) 

include the GPOH-HD-2002 and EuroNET-PHL C1 trials34,35 as 

described under Low-Risk CHL.  

NCCN Recommendations for Intermediate-Risk CHL 

For patients with stage IA/IIA CHL (with bulky disease; with or without 

E-lesions), IB CHL (with or without bulky disease or E-lesions), IIB CHL 

(no bulky disease; with or without E-lesions), and IIIA CHL, the panel 

recommends enrollment in an ongoing clinical trial or treatment 

according to AHOD0031 or EuroNet-PHL-C1 as the preferred strategies.  

For AHOD0031 regimen, after 2 initial cycles of ABVE-PC, patients with 

adequate response are treated with 2 additional cycles of ABVE-PC. 

Based on an end-of-therapy PET assessment and CR achievement with 

CT criteria, patients may either receive follow-up or treatment with ISRT 

to all sites if less than CR. Patients with inadequate response receive 2 

additional cycles of ABVE-PC and ISRT.  

For the regimen based on EuroNet-PHL-C1, after 2 initial cycles of 

OEPA, patients with adequate response are treated with 2 cycles of 

COPDAC. Patients with inadequate response are treated with 2 cycles of 

COPDAC and ISRT (to all sites and boost to sites of inadequate 

response).  

In both cases, based on an end-of-therapy PET assessment and CT 

scan, patients may either be followed up or considered for biopsy to 

confirm persistent active disease. 

As recommended for low-risk CHL, the ABVD regimen may be 

considered for some pediatric patients.37-41 The panel recommends 

referring to the adult NCCN Guidelines for Hodgkin Lymphoma to review 

relevant data and context.  

High-Risk CHL 

In a study by the Pediatric Oncology Group (P9425), the efficacy of 

ABVE-PC in intermediate- or high-risk HL (n = 216; age <22 years) was 

assessed.44 After 3 cycles of ABVE-PC, early response was evaluated 

and patients with RER based on anatomic criteria received IFRT (21 Gy) 

and patients with SERs received 2 additional cycles of ABVE-PC (total of 

5 cycles) followed by IFRT. Patients were also randomly assigned to 

receive or not receive dexrazoxane to evaluate its effect as a protectant 

from anthracycline-induced cardiac and bleomycin-induced pulmonary 

toxicity. Of 209 evaluable patients, the 5-year EFS was 84% (84% and 

85% for intermediate and high-risk patients, respectively; P = .87).44 The 

EFS differed between patients with large mediastinal adenopathy (LMA) 

versus those without LMA (80% ± 4% vs. 91% ± 3%; P = .03). However, 

use of dexrazoxane did not affect EFS, but may increase risk for acute 

toxicity, especially typhlitis. The 5-year OS was 95% and did not differ 

between RER and SER groups.44 Overall, this trial allowed a reduction in 

alkylator and anthracycline exposure in 63% of patients. 

In a later COG study, AHOD0831, the investigators aimed to limit 

alkylator exposure and decrease radiation volumes in pediatric patients 
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with high-risk HL, defined as stage IIIB and IVB (n = 165; aged ≤21 

years).45 All patients received 2 cycles of ABVE-PC; if they experienced 

CR (RER), they received an additional 2 cycles of ABVE-PC and IFRT 

(21 Gy) only to sites of initial bulk. Patients with SER received 2 cycles of 

ifosfamide and vinorelbine followed by 2 more cycles of ABVE-PC and 

RT to sites of initial bulk disease and slow-responding sites. According to 

intent-to-treat analysis, the 4-year second EFS (ie, freedom from second 

relapse or malignancy) was 91.9% (95% CI, 86.1%–95.3%).45 The 5-year 

first EFS and OS rates were 79.1% (95% CI, 71.5%–84.8%) and 95% 

(95% CI, 88.8%–97.8%), respectively. Although the projected target for 

second EFS was not reached (ie, 95%), the EFS and OS rates were 

comparable to other trials involving high-risk HL.44,46 In the phase III 

COG AHOD1331 trial, further refinements are being investigated 

including substituting bleomycin with brentuximab vedotin, a CD30 

antibody-drug conjugate, the results of which are pending.47,48  

In the Children’s Cancer Group (CCG)-59704 study, the efficacy of 

upfront dose intensification with BEACOPP (bleomycin, etoposide, 

doxorubicin, cyclophosphamide, procarbazine, and prednisone) has 

been evaluated in pediatric patients with high-risk HL (n = 99; age <21 

years).46,48 All patients received 4 cycles of BEACOPP, and patients with 

rapid response received either 4 cycles of COPP/ABV and no IFRT 

(female patients) or 2 cycles of ABVD followed by IFRT (21 Gy) (male 

patients).46 Patients who were slow responders received an additional 4 

cycles of BEACOPP and IFRT. The 5-year EFS and OS rates were 94% 

and 97%, respectively.46 Although this regimen is effective at maintaining 

disease control, it is likely to be associated with increased long-term 

toxicities.48   

NCCN Recommendations for High-Risk CHL 

For patients with stage IIB, IIIA, IIIB, and IV CHL, the panel recommends 

enrollment in an ongoing clinical trial or treatment according to 

AHOD1331 (based on AHOD0831) or EuroNet-PHL-C1 as the preferred 

strategies.  

For the AHOD1331 regimen, after 2 initial cycles of ABVE-PC, patients 

with adequate response (rapidly responding lesions/RRL) are treated 

with 3 additional cycles of ABVE-PC and ISRT to sites of LMA. Patients 

with inadequate response (slow responding lesions/SRL) receive 3 

additional cycles of ABVE-PC and ISRT to sites of LMA. The addition of 

boost is dependent on PET-positive lesions at end of chemotherapy. 

For the regimen based on EuroNet-PHL-C1, after 2 initial cycles of 

OEPA, patients with adequate response are treated with 4 cycles of 

COPDAC. Patients with inadequate response are treated with 4 cycles of 

COPDAC and ISRT to all sites and boost to sites of inadequate 

response.  

In both cases, based on an end-of-therapy PET assessment, patients 

may either be followed up or considered for biopsy to confirm persistent 

active disease. 

In certain circumstances, BEACOPP and ABVD regimens may be 

considered for some pediatric patients.37-41,46 The panel recommends 

referring to the adult NCCN Guidelines for Hodgkin Lymphoma to review 

relevant data and context. It is worth noting that in the adult NCCN 

Guidelines for Hodgkin Lymphoma, regimens with reduced number of 

cycles of BEACOPP have been developed.  

Follow-Up After Completion of Treatment 

Given the long-term risks of the therapies for HL, including secondary 

cancers, fatigue, pulmonary toxicity, thyroid dysfunction, and reproductive 

issues,49-57 patients should be followed up with an oncologist who is aware 

of these risks and complications, in coordination with the primary care 

provider, especially during the first 2 years after treatment. The follow-up 
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schedule should be individualized, depending on clinical circumstances 

such as patient’s age, gender, stage of disease, and initial treatment 

modality. 

The panel recommends an interim history and physical examination every 

3 to 4 months for 1 to 2 years, then every 6 to 12 months until year 3, and 

then annually until 5 years. Recommended laboratory studies include: 

CBC with differential, ESR or CRP, and a chemistry profile as clinically 

indicated. If the patient’s neck was treated with RT, thyroid-stimulating 

hormone (TSH) should be evaluated annually. If patients were exposed to 

regimens that contain bleomycin or pulmonary RT, or have significant 

pulmonary involvement, or other clinical concerns, PFTs should be 

considered. At the end of therapy, an echocardiogram may be considered, 

with repeat echocardiograms thereafter based on specific risk profile (eg, 

Children’s Oncology Group Long-Term Follow-up Guidelines). 

An annual influenza vaccination and other vaccines per the Centers for 

Disease Control and Prevention (CDC) is recommended for all patients 

(see the COG Survivorship Guidelines58 for more details). In addition, in 

patients treated with splenic RT vaccinations should be given prior to or 

following RT (ie, pneumococcal, meningococcal, and Haemophilus 

influenzae type b). 

Due to the risk of false positives, routine or surveillance PET scans are not 

recommended. If relapse is suspected (based on imaging, clinical, and 

pathological correlations) imaging studies are recommended. It is 

acceptable to obtain a CT scan with contrast or MRI of original sites of 

disease, followed at 3- to 6-month intervals for up to 2 years following 

completion of therapy. Although an MRI scan may substitute CT scan for 

neck, abdomen, and pelvic regions, a diagnostic CT of the chest is 

required. If the previous PET was positive (Deauville 3 to 5), a PET/CT or 

PET/MRI scan is recommended to confirm CR at the end of all prescribed 

therapy including RT. The panel notes that once negative, a repeat PET 

should not be done unless evaluating suspicious findings on the history 

and physical, CT, or MRI. In addition, to minimize false-positive results, it 

is important to wait at least 8 to 12 weeks after the end of RT to perform 

PET assessments. 

In general, and in terms of monitoring late effects (≥2 years after 

completion of systemic therapy), patients should be encouraged to 

undergo counseling on issues regarding survivorship, long-term treatment 

effects (eg, secondary cancers, cardiac disease, and issues affecting the 

thyroid, bone, and reproductive health), health habits, and psychosocial 

issues. For comprehensive details, see the COG Survivorship 

Guidelines.58  

Relapsed or Refractory CHL 

Although the outcomes for pediatric HL are excellent, approximately 10% 

of patients with early-stage disease and up to 25% of patients with 

advanced-stage disease experience relapse.8,59,60 For patients with 

relapsed or refractory disease, treatment options include standard-dose 

chemotherapy (re-induction therapy), high-dose chemotherapy with 

ASCR, or novel approaches.59 Re-induction regimens can be divided into 

four major categories.59  

1) Platinum-based regimens including: DHAP61 (dexamethasone, 

cytarabine, and cisplatin); EPIC62 (etoposide, prednisolone, ifosfamide, 

and cisplatin); and GDP63 (gemcitabine, dexamethasone, and cisplatin). 

In a study of patients with relapsed/refractory (R/R) HL (n = 102; median 

age, 34 years; range, 21–64 years), the response rate after 2 cycles of 

DHAP was 89%.61 In a retrospective study of 80 children with relapsed or 

primary refractory HL, treatment with the EPIC regimen (55% of patients 

received stem cell transplant after first relapse following EPIC regimen) 

resulted in a 5-year OS and progression-free survival (PFS) from relapse 

of 75.8% and 59.9%, respectively.62 In a study of patients with R/R HL (n 
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= 23; median age, 36 years; range, 19–57 years) the response rate after 

2 cycles of GDP was 69.5%.63 

2) Ifosfamide-/etoposide-based regimens including: ICE64 (ifosfamide, 

carboplatin, and etoposide); IEP-ABVD65 (ifosfamide, etoposide, 

prednisone, doxorubicin, bleomycin, vinblastine, and dacarbazine); IV66 

(ifosfamide, and vinorelbine); and a regimen composed of bortezomib 

and IV.67 The ICE regimen was developed to decrease non-hematologic 

toxicities observed with cisplatin-containing regimens.60,64 In a study of 

patients with primary refractory or relapsed HL (n = 65; median age, 27 

years; range, 12–59 years), after treatment with 2 biweekly cycles of 

ICE, patients who responded to therapy received HDT/ASCR and IFRT. 

In this study, the response rate to ICE was 88% and the EFS for patients 

who underwent transplantation was 68%.64  

In a study of patients with progressive or relapsed HL (n = 167; median 

age, 14.7 years; range, 4.3–24.5 years), patients were treated with 2 to 3 

cycles of IEP alternating with 1 to 2 cycles of ABVD, and supplemented 

by additional chemotherapy.65 Involved disease sites were also treated 

with individualized doses of RT. After 10 years, the DFS and OS rates 

were 62% and 75%, respectively.65 This study also identified 3 risk 

groups defined as progressive disease on or within 3 months of primary 

treatment, which had the worst prognosis (DFS/OS rates of 41% and 

51%, respectively); early relapse 3–12 months from primary treatment 

with improved OS (DFS/OS rates of 55% and 78%, respectively); and 

late relapse over 12 months from primary treatment, which had 

significantly better DFS (DFS/OS rates of 86% and 90%, respectively), 

even though this group did not receive stem cell transplantation in 

second CR.59,65  

In a study evaluating the efficacy of the IV regimen, 66 patients younger 

than 30 years of age with R/R HL were treated with 2 cycles of IV.66 The 

overall response rate (ORR) of 72% allowed most of the patients to 

undergo subsequent stem cell transplantation.66 It is worth noting that 

this regimen eliminates etoposide, a chemotherapeutic agent associated 

with secondary malignancy after transplantation.66,68 Addition of 

bortezomib to the IV regimen does not improve anatomic CR after 2 

cycles, but may improve the ORR at the completion of therapy.67  

3) Gemcitabine-based regimens including: GV69 (gemcitabine and 

vinorelbine); and IGEV70 (ifosfamide, gemcitabine, and vinorelbine). The 

GV regimen was evaluated in heavily pretreated pediatric patients with 

R/R HL (n = 30; median age, 17.7 years; range, 10.7–29.4 years).69 All 

patients had received at least 2 prior chemotherapy regimens and 17 

patients had undergone prior autologous stem cell transplantation 

(ASCT). Overall, 19 of 25 patients had measurable responses for an 

observed response rate of 76%.69 Patients who had received transplant 

before GV tended to respond to therapy over patients who had not 

received transplant.69 In a study of 12 pediatric patients with primary 

refractory or relapsed HL (age range, 8–16 years), the ORR to IGEV was 

100%, with 58% CRs and 42% PRs.70 The 5-year second EFS and OS 

rates were 83.0% ± 11.0% and 90.0% ± 9.5%, respectively.70 

4) Targeted therapy and immunotherapy-based regimens include 

brentuximab vedotin combined with bendamustine,71 gemcitabine,72 or 

nivolumab;73 or single-agent nivolumab74,75 or single-agent 

pembrolizumab.76,77 In a group of heavily pretreated patients at least 18 

years of age with R/R HL (n = 64) and anaplastic large cell lymphoma (n 

= 1), the safety and clinical activity of brentuximab vedotin and 

bendamustine was evaluated.71 An overall response was achieved in 29 

of 37 patients (78%).71 In a COG study (AHOD1221), the safety and 

efficacy of brentuximab vedotin and gemcitabine was evaluated in 

children and young adults with primary refractory or early relapsed HL (n 

= 46; aged <30 years).72 Of 42 evaluable patients, 24 (57%) had a CR 

within the first 4 cycles of treatment; 4 of 13 patients (31%%) with a PR 
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or stable disease had all target lesions with Deauville scores of ≤2 after 4 

cycles of treatment.72 Using a Deauville score threshold of ≤3, 28 of 42 

(67%) achieved a CR. 

The combination of brentuximab vedotin and nivolumab, a human 

monoclonal PD-1–directed antibody, has been evaluated as initial 

salvage therapy in adult patients with R/R HL prior to ASCT with a CR 

rate of 61% after 4 cycles and no increase in toxicities compared to 

either agent alone.78 For patients who underwent ASCT after the 

combination, the 2-year PFS was 91%.79 In a phase II study of children 

and AYA patients with R/R HL (n = 44; median age range, 9–30 years), 

patients were treated with 4 cycles of brentuximab vedotin and 

nivolumab experienced complete metabolic response (CMR) and ORR of 

59% and 82%, respectively (according to blinded independent central 

review).73 No grade 3 or 4 immune mediated adverse events were 

observed. 

Multiple studies have also demonstrated efficacy of nivolumab and 

pembrolizumab, another human monoclonal PD-1–directed antibody, in 

adult patients with R/R HL.74-76 In a study evaluating the efficacy of 

pembrolizumab in pediatric patients with R/R PD-L1-positive solid tumors 

or lymphomas (n = 154 evaluable patients; median age, 13 years; 

interquartile range [IQR], 8–15 years), 9 of 15 patients with R/R HL 

achieved an objective response (60%).77 In the phase III KEYNOTE-204 

study, heavily pretreated adult patients with R/R CHL were randomized 

to receive either pembrolizumab or brentuximab vedotin (n = 300 

evaluable patients; pembrolizumab arm, n = 148; brentuximab vedotin 

arm, n = 152; aged ≥18 years).80 The median PFS in the pembrolizumab 

treatment arm was statistically longer than the brentuximab vedotin 

treatment arm (13.2 months vs. 8.3 months, respectively; HR, 0.65; 95% 

CI, 0.48–0.88; P = .00271).80  

Because no randomized trials have been conducted to compare 

re-induction regimens, none of the regimens is considered to be superior 

to the other.60 At this stage, desired qualities in a regimen are low toxicity 

and high efficacy, and other goals of therapy are to obtain 

cytoreduction/CR before transplant, and to harvest peripheral blood stem 

cells for ASCT.59  

In general, two post-transplant treatment options may be considered 

including: 1) maintenance therapy with brentuximab vedotin (especially 

useful in patients with high-risk features including progressive disease, 

refractory disease, or relapse within 1 year of diagnosis);81 and 2) RT 

consolidation after HDT/ASCR. Multiple studies support the addition of 

RT in the transplant setting by showing benefit for local tumor control and 

improved EFS/OS/disease-free survival (DFS).60,82,83 

NCCN Recommendations for Relapsed or Refractory CHL 

Histologic confirmation with biopsy is recommended before initiating 

treatment for relapsed or refractory disease. If the biopsy is negative, the 

panel recommends either observation with short-interval follow-up or 

additional workup if high index of suspicion. If the biopsy is positive, the 

panel recommends enrolling the patient in a clinical trial if available, and 

referral to or consulting with a center of expertise as several options exist 

for the treatment of R/R disease, and lack of data to support one regimen 

over another. 

Typically, patients are treated with re-induction therapies, and after a 

PET/CT or PET/MRI assessment, if metabolic CR is observed (Deauville 

score ≤3), treatment can be followed up with HDT/ASCR with or without 

ISRT and with or without maintenance therapy. In general, RT is 

performed as consolidation after transplant. If unable to achieve a 

metabolic CR, RT may be used before transplant.  
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In certain cases, patients may avoid ASCR. These include patients with 

initial stages other than IIIB or IVB, patients who have no prior exposure to 

RT, patients with duration of first CR >1 year, and patients with no 

extranodal disease or B symptoms at relapse. In these patients, 

re-induction therapy plus ISRT may be considered for initial treatment of 

R/R HL. 

After initial re-induction therapy, an assessment with PET/CT or 

PET/MRI is recommended to evaluate response. If PET-negative, 

patients may be observed with short-interval follow-up. If PET-positive, 

subsequent therapy options should be considered, including re-induction 

options that were not previously used. 

Summary 

Pediatric HL is now curable in most patients because of the introduction of 

more effective and less toxic regimens. However, survivors may 

experience late treatment-related side effects. For this reason, long-term 

follow-up is essential after completion of treatment. In addition, 

improvements in harmonization of staging and response criteria, and risk 

stratification will improve the therapeutic index.8 Emerging data will 

continue to inform the panel’s recommendations and consistent with 

NCCN philosophy, participation in clinical trials is always encouraged. 
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