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Abstract

The backbone of treatment for patients with advanced-stage Hodgkin lymphoma is systemic therapy. The use of radiation therapy as a
component of combined-modality treatment in this setting is controversial. In this review, we describe the data in support of and against
the use of radiation therapy for stage III and IV Hodgkin lymphoma. Specifically, we review the data for the use of radiation therapy in
the consolidation and partial-response settings, including for patients with initial bulky disease. We also discuss the use of radiation
therapy in the era of more modern systemic therapies, including checkpoint inhibitors and brentuximab vedotin.

© 2020 The Authors. Published by Elsevier Inc. on behalf of American Society for Radiation Oncology. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Hodgkin lymphoma (HL) is a rare disease, with an
estimated 8110 new diagnoses and 1000 deaths from HL
in 2019." HL is broadly divided into classical subtypes
versus nodular lymphocyte-predominant HL. Treatment
paradigms for classical HL are typically separated by the
distinction of early favorable disease, early unfavorable
disease, and advanced-stage disease. Approximately one-
third of patients with HL present with advanced-stage
disease at diagnosis. Although the estimated 5-year sur-
vival rate for stage I to II disease is excellent at >90%,
survival outcomes are worse in stage III to IV disease,
with survival rates ranging from 56% to 90%.” As the
development of effective systemic therapies has signifi-
cantly improved survival for patients with advanced-stage
HL (AS-HL) during recent decades, the challenge is to
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minimize the toxicity of treatment while maintaining a
high cure rate. The mainstay of therapy for AS-HL is
chemotherapy, typically with consolidation radiation
therapy (RT) reserved for patients with initial bulky dis-
ease or poor response to chemotherapy. Herein, we re-
view the literature and the role of RT for AS-HL.

Defining Advanced-Stage Hodgkin Lymphoma

As with favorable versus unfavorable early-stage dis-
ease, various cooperative groups and research trials define
AS-HL slightly differently (Fig 1).” When reviewing
clinical trials, noting inclusion criteria is thus critical. The
National Comprehensive Cancer Network (NCCN), Eu-
ropean Organization for Research and Treatment
(EORTC), and Lymphoma Study Association define
advanced stage as Ann Arbor stage III to IV disease. The
German Hodgkin Study Group (GHSG) also includes
Ann Arbor stage IIB disease with the following risk
factors as advanced-stage disease: mediastinum-to-thorax
ratio >0.33 or extranodal disease.
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Figure 1
tomography era.

Radiation Therapy in the Consolidative
Setting

Consolidation RT after effective systemic therapy re-
mains controversial, with data supporting both its addition
and its omission (Table 1). Of note, most of these data
arose in the prepositron emission tomography (PET) era.

In the historic EORTC study, when the 421 patients
with AS-HL with a complete response (CR) after 6 to 8
cycles of MOPP-ABV (mechlorethamine, vincristine,
procarbazine, prednisone, doxorubicin, bleomycin,
vinblastine) hybrid chemotherapy were randomized to no
further treatment versus 24 Gy of involved-field RT
(IFRT), the 5-year event-free survival rate was 84% in the
no-further-treatment group and 79% in the IFRT group
(P = .35)." There was also no difference in 5-year overall
survival (91% for the no further treatment group vs 85%
for the IFRT group). Notably, this study occurred in the
pre-PET era and patients who had a partial response (PR)
by computed tomography (CT) criteria received 30 Gy
(with a boost of 4-10 Gy, if necessary) to the involved
nodal regions as described in subsequent sections.

The more modern UK Lymphoma Group LYO09 trial
was a prospective chemotherapy trial for patients with
AS-HL comparing ABVD (adriamycin, bleomycin,
vinblastine, and dacarbazine) with one of 2 other multi-
drug regimens: ChIVPP (chlorambucil, vinblastine,
procarbazine, and prednisone)/PABIOE (doxorubicin,
bleomycin, vincristine, etoposide, and prednisolone) or

Consider consolidative RT versus omission of RT

RT recommended

ISRT to 36-45 Gy

*per GHSG
“per NCCN, EORTC, LYSA

Schematic of a treatment algorithm for management of advanced-stage Hodgkin lymphoma in the positron emission

hybrid ChIVPP/EVA (etoposide, vincristine, and doxo-
rubicin).” The use of RT was not mandated on the pro-
tocol but was recommended for patients with initial bulky
disease or those in whom a residual mass was present on
CT imaging at the end of chemotherapy; ultimately, 43%
of the cohort (n = 300) received consolidative RT.
Subsequent retrospective analysis of this prospectively
collected data found that RT was preferentially given to
patients with bulky disease (63% vs 28%) and a PR to
chemotherapy (50% vs 9%). Progression-free survival
(PFS; hazard ratio 0.43; 95% confidence interval, 0.30-
0.60) and overall survival (hazard ratio 0.47; 95% confi-
dence interval, 0.29-0.77) were both superior for patients
receiving RT, despite more bulky disease at baseline and
a higher rate of PR by CT criteria. Again, these data were
collected in the pre-PET era, and it is possible that these
patients would have been designated PET-negative after
systemic therapy today. Furthermore, RT maximum doses
were variable and ranged from 30 to >39 Gy. Most pa-
tients (55%) received 39 Gy, which is more than recom-
mended by the International Lymphoma Radiation
Oncology Group (ILROG) in the consolidative setting
today, as ILROG recommends a range of 36 to 40 Gy for
chemotherapy-refractory disease.’

With the widespread availability of PET imaging over
the past decade, PET results at the end of chemotherapy
are being used increasingly to guide decision-making
regarding consolidative RT. Most commonly, patients
who are PET-negative, defined as Deauville 1, 2, or 3, at
the end of chemotherapy will have consolidative RT
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Table 1  Studies incorporating radiation therapy for the treatment of advanced stage Hodgkin lymphoma
Trial Chemotherapy Radiation PET era  Outcome
UK Lymphoma ABVD vs ChIVPP/PABIOE Recommended for initial No PFES and OS superior for RT
Group LY09" vs ChIVIPP/EVA bulky disease or residual despite more bulky disease
CT mass and less CR on
retrospective analysis
EORTC"! MOPP-ABV Pts with CR randomized to No No difference in EFS or OS
RT vs no RT; RT for all pts for RT for pts with CR;
w/ PR rates of EFS and OS for PR
— RT similar to pts with
CR
GHSG HD12'? escBEACOPP x8 vs Pts w/bulky disease >5 cm or No On subgroup analysis, RT
escBEACOPP x4 —> residual disease >1.5 cm improved FFTF in pts w/
BEACOPP randomized to RT vs no RT residual disease but not pts
w/ initial bulky disease with
CR
GHSG HD15’ escBEACOPP x6-8 vs RT for persistent PET avid Yes Low relapse rates in PET
BEACOPP, 4 mass >2.5 cm negative pts who did not
receive RT (4-y PFS
92.6%); PFS for PET
positive pts who received
RT 86.2%
RATHL’ ABVD — ABVD Pts with negative interim PET Yes 3-y PFS 67.5% and OS 87.8%
or AVD vs not recommended for RT
BEACOPP (consolidative RT in only
6.5% of pts)
ECOG E2496" ABVD vs Stanford V RT for all pts with bulky No 5-y OS 88% in both arms
disease (75% in Stanford V
arm and 41% in ABVD
arm)
GITIL/FIL ABVD — escBEACOPP Pts w/ bulky disease but Yes No SS difference in 3-y PFS
trial HD 0607 vs BEACOPP + negative final PET w/RT (97%) vs no RT
rituximab randomized to RT or no RT (93%); also no SS when
limited analysis to bulky
disease >10 cm: 3-y PFS
W/RT (94%) vs no RT
(86%)
FIL trial HD 0801 ABVD Pts with bulky disease and Yes 10.3% 3-y PES benefit in RT
(abstract only)]h CR on PET randomized to arm but not SS
RT or no RT
ECHELON-1'# Bv + AVD vs ABVD In both chemotherapy arms Yes 2-y PES 82% for Bv + AVD
pts received RT for residual and 77% for ABVD
disease (n = 54-55 in each
arm)
Abbreviations: ABV = doxorubicin, bleomycin, vinblastine; ABVD = adriamycin, bleomycin, vinblastine, and dacarbazine;

BEACOPP = bleomycin, etoposide, adriamycin, cyclophosphamide, vincristine, procarbazine, and prednisone; CR = complete response; ChIVIPP
= chlorambucil, vinblastine, procarbazine, and prednisone; CT = computed tomography; ECOG = Eastern Cooperative Oncology Group;

EFS = event-free survival; EORCT = European Organization for Research and Treatment; Esc = escalated; EVA = etoposide, vincristine, and
doxorubicin; FFTF = freedom from treatment failure; FIL = Fondazione Italiana Linfomi; GHSG = German Hodgkin Study Group; GITIL/
FIL = Gruppo Italiano Terapie Innovative nei Linfomi/Fondazione Italiana Linfomi; MOPP = mechlorethamine, vincristine, procarbazine, pred-
nisone; OS = overall survival; PABIOE = doxorubicin, bleomycin, vincristine, etoposide, and prednisolone; PET = positron emission tomography;
PFS = progression free survival; PR = partial response; pts = patients; RATHL = Response-adjusted therapy for advanced Hodgkin lymphoma;
RT = radiation therapy; SS = statistically significant.

omitted.” The GHSG HDI15 study was one of the first
noninferiority trials to use PET and CT criteria to guide
the use of RT at the end of chemotherapy.® In this study,
patients with a persistent PET-positive mass that was 2.5
cm or larger received 30 Gy RT after 8 cycles of

escalated-BEACOPP (bleomycin, etoposide, adriamycin,
cyclophosphamide, vincristine, procarbazine, and pred-
nisone), 6 cycles of dose-escalated BEACOPP, or 8 cy-
cles of BEACOPP,,. PET-positive versus PET-negative
disease was defined according to a central review panel
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according to published criteria.”’ Patients who were PET-
negative did not receive RT and, of 529 PET-negative
patients, only 4.5% (n = 24) had disease progression or
relapse. The 4-year PFS rate was 92.6% for these patients,
supporting the idea that AS-HL patients who are PET-
negative at the end of chemotherapy do not need
consolidation RT.

Similarly, in the Response-adjusted therapy for
advanced Hodgkin lymphoma trial, patients received 2
cycles of ABVD followed by interim PET-CT; patients
with a negative PET-CT were randomized to ABVD or
AVD in cycles 3 to 6, whereas those with positive PET
findings received BEACOPP.'” Positive interim PET was
defined as a Deauville score of 4 or 5 (ie, uptake
moderately above the liver at the initial site or markedly
above the liver at any site including new sites of dis-
ease).'' Patients who achieved a negative interim PET
scan were generally not recommended consolidation RT.
Overall in the trial, only 6.5% of patients received
consolidation RT and the 3-year PFS rate was 67.5%, and
the overall survival rate was 87.8%. Of note, this was a
noninferiority trial that at the time of publishing had failed
to meet its prespecified noninferiority margin and further
details regarding the failures and their characteristics need
to be described.

Consolidation radiation therapy for patients with
initial bulky disease

A specific consideration within the consolidation
setting is whether patients who present initially with
bulky disease would benefit from radiation therapy
despite PET-negativity at the end of chemotherapy. In the
aforementioned GHSG HDI2 trial,'> on subgroup anal-
ysis, RT did not improve freedom from treatment failure
in patients with initial bulky disease with a CR. Accord-
ingly, the GHSG trials HD15 and HD18 did not recom-
mend consolidation RT for patients with bulky disease.
However, in the Eastern Cooperative Oncology Group
trial E2496, which randomized patients with either stage
II to IV HL or stage I to II HL with bulky disease to
ABVD (6-8 cycles) versus Stanford V (doxorubicin,
vinblastine, chlormethine, vincristine, bleomycin, etopo-
side, prednisone; 12 weeks) chemotherapy, all patients
with bulky disease received RT after chemotherapy.'” For
patients in the ABVD arm, bulky disease was defined as a
mass greater than one-third of the maximum intrathoracic
diameter on standing posteroanterior chest x-ray. The RT
dose delivered was 36 Gy. For patients in the Stanford V
arm, RT (36 Gy) was delivered to any pretreatment sites
of disease >5 cm. Based on the results of this study
published in 2013, ABVD plus consolidation radiation to
initial bulky sites of disease is a viable option for AS-HL
in North America.

Two more recent studies have examined the role of
consolidation radiation to bulky lesions in AS-HL despite
the achievement of rapid early response to chemotherapy:
the Italian GITIL/FIL (Gruppo Italiano Terapie Innova-
tive nei Linfomi/Fondazione Italiana Linfomi) trial HD
0607'* and FIL (Fondazione Italiana Linfomi) trial HD
0801."° The GITIL/FIL trial HD 0607 enrolled patients
with stage IIB to IVB HL and, after 2 cycles of ABVD,
randomly assigned patients with positive PET to 4 cycles
of escalated BEACOPP versus standard BEACOPP with
or without rituximab. Interim PET was defined as positive
if the Deauville score was 4 to 5. Patients with a negative
PET after the first 2 cycles of ABVD remained on ABVD
for a total of 6 cycles, and those with initial bulky disease
who also remained negative on final PET restaging were
randomly assigned to consolidation RT (n = 148) or no
RT (n = 148). Bulky disease was defined as >5 cm, and
the radiation dose was 30 Gy. The 3-year PFS rate for RT
was 97% versus 93% without RT, which was not statis-
tically significant. When limiting the analysis to patients
with initial bulky disease >10 cm, the 3-year PFS rate
was 94% for RT versus 86% for no RT, a large difference
although still not statistically significant. The authors thus
concluded that consolidation RT can be safely omitted in
patients who achieve both a rapid early response on
interim PET scan and a durable response to chemotherapy
on end-of-treatment PET scan despite initial bulky dis-
ease. However, it is important to note the sample size was
not calculated on the RT substudy and these results
should therefore be interpreted with caution, particularly
given the difference between the RT and no RT arms.

In FIL HDO801, patients were assessed with interim
PET after an initial 2 cycles of ABVD. Patients with a
positive interim PET, defined according to Juweid
criteria,” proceeded with a phase II portion of the trial to
salvage treatment.'® Patients with initial bulky disease
who had a negative interim PET and remained PET-
negative after a full 6 cycles of ABVD (n = 116) were
then randomized on a phase III portion of the trial to
either RT to initial sites of bulky disease or no RT. The
phase III portion of the trial has only been published thus
far in abstract form.'"” An intention-to-treat analysis
showed similar PFS in both arms, and the per-protocol
analysis showed that consolidation RT was associated
with a 10.3% PFS benefit at 3 years and a 7.5% benefit at
5 years compared with no RT, although the findings were
not statistically significant. The authors note there was a
limited sample size and low number of events.

Radiation Therapy for Patients With a Partial
Response to Chemotherapy

In contrast to the consolidation setting, the use of RT is
more widely accepted for patients with AS-HL who have
a PR on PET to chemotherapy. Most trials in both the CT
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and PET eras have shown that RT is an important
component of treatment. In the EORTC trial,'” patients
who only achieved a partial response (PR) after the first 4
cycles of MOPP (mustargen, oncovin, procarbazine,
prednisone)-ABYV then went on to receive an additional 2
to 4 cycles of chemotherapy. Patients who then experi-
enced a CR after a total of 6 cycles were randomized to
IFRT or observation as described in a previous section.
However, all patients who remained in PR after 6 cycles
were to receive IFRT to 30 Gy plus an additional dose to
extranodal sites with or without a boost. The rates of
event-free survival and overall survival in patients with a
PR who received RT were similar to patients with a CR,
suggesting a potential valuable role for RT in patients
who achieve only a PR to chemotherapy. Of note, this
study occurred in the pre-PET era, although the GHSG
HD15 study also appears to support this observation.

The GHSG HDI12 trial'* compared 8 cycles of esca-
lated BEACOPP with 4 cycles of escalated BEACOPP
followed by 4 cycles of nonescalated BEACOPP. For
each chemotherapy arm, patients with bulky disease >5
cm or residual disease >1.5 cm were subsequently further
randomized to consolidation RT (30 Gy) versus no RT.
On subgroup analysis, RT improved freedom from treat-
ment failure in patients with residual disease after
chemotherapy. After HD12, the GHSG HD15 and HD18
trials examined whether interim PET could be used to de-
escalate chemotherapy for patients with favorable PET
responses.™'® Owing to the results of the HD12 trial, RT
was recommended for all patients with residual PET-avid
lesions >2.5 cm after chemotherapy in all arms in both
trials. Among 739 patients with a persistent CT mass
measuring >2.5 cm, PET was positive in 26% (n = 191),
and these patients went on to receive RT with 92%
protocol-adherence. The 4-year PFS rate for these patients
was 86.2% (lower than the PFS for PET-negative patients
as described earlier), although these patients received
additional RT.

Radiation Therapy in the Setting of Modern
Systemic Therapies

In recent years, there have been numerous advances in
systemic therapies, including checkpoint inhibitors and
brentuximab vedotin (Bv), an antibody-drug conjugate
targeting CD30. Although exciting, these new drugs come
with high price tags and their potential synergies with RT
remain relatively unknown.

Currently, Bv appears to be well tolerated with RT. Bv
with AVD chemotherapy has been shown in patients with
AS-HL to improve modified PFS by approximately 5%
compared with ABVD chemotherapy.'® Of note, in both
the Bv + AVD and ABVD groups, 54 and 55 patients
received subsequent RT, respectively, for residual dis-
ease. Similarly, investigators at the Memorial Sloan

Kettering Cancer Center found in a multicenter pilot study
that Bv with AVD followed by both 30 Gy and 20 Gy of
consolidation involved-site radiation therapy (ISRT) was
well tolerated in patients. Although the study is intended
for early-stage unfavorable patients, it is important to note
that, in each cohort, approximately one-third of patients
would have AS-HL by GHSG criteria.”’ Currently, Bv
with AVD is approved by the US Food and Drug
Administration as well as the European Medicines
Agency for previously untreated AS-HL.

At this time, there are no checkpoint inhibitors that are
approved in the frontline setting for AS-HL. However,
they have shown tremendous promise in the relapsed or
refractory setting after autologous stem cell transplant and
in heavily pretreated patients.”' ** Often, these checkpoint
inhibitors are used in conjunction with RT in other solid
malignancies and appear well tolerated. Whether RT can
be used synergistically with checkpoint inhibitors in the
frontline setting for AS-HL remains unknown. We await
results of the Southwest Oncology Group Cancer
Research Network trial S1826, which is a randomized
trial comparing Bv or the immune checkpoint inhibitor
nivolumab with combination AVD chemotherapy in pa-
tients with newly diagnosed AS-HL.” In this trial, RT is
allowed at the completion of systemic therapy in both
arms at the discretion of the treating physician.

Radiation Therapy Fields and Doses

In the treatment of AS-HL, the primary reason physi-
cians may avoid RT involves the potentially large radia-
tion fields and toxicity risks. However, RT fields have
decreased in size, and technology has improved over time
with the advent of improved treatment planning tech-
niques and PET imaging. The use of CT-based simula-
tion, deep-inspiration breath hold technique, and daily
image guidance during RT have allowed for more
conformal and precise treatments with improved protec-
tion of normal tissues.’

The conundrum thus arises as to the recommended
modern field sizes for AS-HL in the era of PET-adapted
approaches to systemic therapy: all sites of initial disease,
only sites of initial bulk, sites positive on interim PET, or
only sites positive on final postchemotherapy PET
assessment? The radiation fields and doses reported in the
trials included in this review are summarized in Table 2.
Radiation to all sites of initial disease was largely limited
to the EORTC study from the pre-PET era.'” Therefore,
best suited for more modern reference are trials from the
PET era. According to both International Radiation
Oncology Group (ILROG) and NCCN guidelines, when
radiation is used for AS-HL, the appropriate treatment is
ISRT, which allows for smaller fields limited to the area
of involved nodal sites without treating uninvolved
adjacent nodal regions or uninvolved normal tissues;
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Table 2 Radiation therapy details for studies incorporating radiation therapy for the treatment of advanced stage Hodgkin
lymphoma
Trial Radiation fields PET era  Radiation dose
UK Lymphoma Initial bulky disease (>1/3 transthoracic ratio No Variable (minimum 30 Gy ranging to >39 Gy)
Group LY09" or >10 cm outside of chest) or residual CT
mass
EORTC'' IFRT to all sites of originally involved nodal No 24 Gy to nodal sites if CR; 30 Gy (£ 4-10 Gy
areas + extranodal sites with or without a boost) to nodal sites if PR; 18-24 Gy to
boost extranodal sites
GHSG HD12"? Sites of initial bulky disease (defined as >5 No 30 Gy
cm) or residual disease >1.5 cm on CT; also
bone lesions with instability risk; whole
anatomic region encompassed in volume
GHSG HD15’ RT for persistent postchemotherapy PET-avid Yes 30 Gy
mass >2.5 cm and bone lesions regardless
of residual PET activity if instability/fracture
risk; 1.5 cm margin used
ECOG E2496" Bulky disease (defined as mass greater than No 36 Gy
one-third of the maximum intrathoracic
diameter on standing posteroanterior chest
x-ray in ABVD arm; any pretreatment sites
of disease >5 cm in Stanford V arm)
GITIL/FIL Bulky disease (defined as >5 cm) Yes 30 Gy
trial HD 0607"
FIL trial HD 0801  Bulky disease (any initial mass with diameter Yes Not yet reported

16

(abstract only) >5 cm)

Abbreviations: CR = complete response, CT = computed tomography; ECOG = Eastern Cooperative Oncology Group; EORTC = European
Organization for Research and Treatment; FIL = Fondazione Italiana Linfomi; IFRT = involved-field radiation therapy; GHSG = German Hodgkin
Study Group; GITIL/FIL = Gruppo Italiano Terapie Innovative nei Linfomi/Fondazione Italiana Linfomi; PET = positron emission tomography,

PR = partial response.

ILROG states that larger IFRT or extended-field RT
should be limited for salvage treatments on a case-by-case
basis.”” Per ILROG, many centers reserve RT for AS-
HL patients who have not achieved CR to chemo-
therapy, and the target is thus “the residual mass (gross
tumor volume) after chemotherapy” with a margin added
“to account for uncertainties and motion.” Per ILROG,
“usually a margin of 1 cm in sufficient, but in the chest
and upper abdomen a larger margin in the superior-
inferior direction is needed to account for respiratory
motion.”® NCCN evidence-based guidelines currently
state to consider ISRT after systemic therapy for initially
bulky or selected PET-positive sites.”” When opting to
consolidate with postchemotherapy radiation to sites of
initial bulky disease, the definition of initial bulky disease
has most commonly been defined as diameter >5 cm.'*""”
The recommended dose for bulky disease ranges from 30
to 36 Gy at 1.5 to 2.0 Gy per fraction, and for residual
PET-positive disease postchemotherapy is 36 to 40 Gy,
per ILROG, or 36 to 45 Gy, per NCCN.**%%’

Patterns of relapse studies prove to be informative for
designing the optimal RT field for AS-HL patients. For
GHSG H15, which gave RT postchemotherapy to residual
PET-positive disease >2.5 cm and bone lesions, Kriz et al
reported the patterns of relapse for 152 irradiated patients

for whom RT documents were available (68% of the
irradiated patients).”® RT was given locally with a 1.5-cm
margin around the gross tumor volume, which was
defined as the residual PET-positive tumor as well as any
CT correlates in the same area. Of the 28 (11%) patients
who experienced relapse after RT, 39% of the relapses
occurred within the RT field, 25% out of field, and 36%
mixed in field and out of field. When the authors exam-
ined the out-of-field relapses, they did not occur at sites
that would have been encompassed even by larger IFRT
fields, suggesting that local RT used by the GHSG was
adequate. In SWOG S0816, interim PET after 2 cycles of
ABVD was used to assign patients to additional cycles of
ABDYV (if PET-negative) versus escBEACOPP (if PET-
positive).”” Although no radiation therapy was allowed,
74 patients (22%) experienced a relapse at a median
follow-up of 3.3 years with 32% of evaluable relapses
occurring only at sites of initial disease, 53% at only new
sites, and 6% at both initial and new sites. The median
baseline size of initial sites of disease that recurred was
3.5 cm with only 5 (24%) of these initial lesions
measuring >5 cm and only 2 (9.5%) measuring >10 cm.
The authors conclude that the low number of relapses at
sites of initial disease, with only 2 relapses occurring at
sites of previous bulk >10 cm, suggests that consolidation
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RT in these patients may have provided only a modest
benefit.

Population Databases and Meta-analyses

Although the data provided by clinical trials are
inconclusive, both a Surveillance, Epidemiology, and End
Results analysis and a meta-analysis have assessed the
role of RT in AS-HL and add to our understanding. In the
Surveillance, Epidemiology, and End Results analysis,
the addition of RT appears to consistently improve overall
survival for all stages, including stages III and IV."
However, a Cochrane meta-analysis showed that
combined-modality chemotherapy and RT compared with
chemotherapy alone was only associated with improved
overall survival for early-stage HL."'

Summary

Ultimately, the data regarding the ideal treatment
paradigm and the specific role of RT for AS-HL remain
inconclusive. Based on the data at hand, it increasingly
appears that in the PET-era the role of consolidation RT in
PET-negative AS-HL patients is less important, particu-
larly if the patient did not present with bulky disease
upfront. In patients with initial bulky disease, the addition
of RT after effective systemic therapy may still provide a
meaningful PFS benefit, especially for patients who have
limited salvage options.

In patients with a partial response on PET after sys-
temic therapy, it is reasonable to treat PET-positive areas
with RT, even after the use of novel agents such as Bv.
With modern technology including CT-based simulation,
deep-inspiration breath hold, and daily image guidance,
radiation can be delivered safely with accurate disease
targeting and maximal sparing of the organs at risk. Thus,
RT in this situation should not be avoided out of fear of
toxicity, especially if it offers the patient a chance to be
cured.
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