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Key Points

• Outcomes in older
adults with HL have
improved in recent
decades, likely due to
advances in therapy
and supportive care.

• Treatment-related
toxicity is a significant
concern in all patients
aged ≥60 years, and
bleomycin should be
avoided.
214/blooda_adv-2022-0
Outcomes in older adults with classic Hodgkin lymphoma (cHL) have traditionally been

poor, in part, related to poor tolerance to standard chemotherapy. Herein, we evaluated the

survival of patients with cHL aged ≥60 years in British Columbia in a population-based

analysis. From 1961 to 2019, 744 patients with newly diagnosed cHL were identified. With a

median follow-up of 9 years, 5-year disease-specific survival (DSS) and overall survival (OS)

have improved by decade comparison (both P < .001), remaining stable in the past 20 years

(DSS, P = .35; OS, P = .26). In the modern management era (2000-present), 361 of 401 patients

(90%) received active therapy for cHL and had a 5-year OS of 60%. For those who received

curative-intent therapy (n = 327), the 5-year progression-free survival (PFS), OS, and DSS

were 60%, 65%, and 76%, respectively, and estimates were superior in those who were 60 to

69 years of age (72%, 77%, and 83%, respectively) compared with those who were 70 to

79 years of age (54%, 57%, and 70%, respectively) and ≥80 years of age (28%, 39%, and 63%,

respectively) (P < .05 for all). Overall, pulmonary toxicity occurred in 58 of 279 patients

(21%) treated with bleomycin, with 22 of 58 (38%) occurring after cycles 1 or 2, accounting

for 8 of 20 (40%) treatment-related deaths. Outcomes in older adults with cHL have

improved in recent decades; however, they remain poor for those aged ≥70 years, even in

the modern treatment era. Furthermore, treatment-related toxicity remains a significant

concern and use of bleomycin should be avoided in most patients.
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Introduction

Hodgkin lymphoma (HL) typically affects young adults, though a second peak in incidence occurs later
in life, with patients aged ≥60 years representing approximately 20% of all cases.1 Clinically, older
patients often present with negative prognostic factors such as advanced stage, B symptoms, and poor
performance status (PS), and less commonly with bulky mediastinal disease compared with younger
patients.1-3 There is also a higher frequency of mixed cellularity histology and Epstein-Barr virus (EBV)
positivity, which are associated with more aggressive disease.1,4-7 Coupled with this are frequent
comorbidities, which may affect the ability to administer curative-intent combination chemotherapy at
standard doses or in a timely fashion.8
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Although HL is one of the most curable malignancies, outcomes in
older adults have historically been poor.1,2,9 Older patients either
have been excluded from prospective studies or have comprised
<15% of total enrolled participants, especially if there is integra-
tion of dose-intensive regimens or restriction to those with good
PS.10-12 As a result, the optimal therapy in this age group remains ill
defined. ABVD (doxorubicin hydrochloride [Adriamycin], bleomycin
sulfate, vinblastine sulfate, dacarbazine) has been a standard
regimen for younger patients with HL and is an option for select
older patients but may be associated with higher rates of treatment
toxicity and even mortality, related to biological disease differences
and decreased functional reserve due to comorbidities.9,13,14

Brentuximab vedotin (BV) in combination with adriamycin, vin-
blastin sulfate, dacarbazine (AVD) demonstrated an improved
modified progression-free survival (mPFS) over ABVD (P = .035) in
stage III/IV classic Hodgkin lymphoma (cHL) in the initial report12

and improved PFS with longer follow-up.15 There was no upper
age limit for trial eligibility but only 186 of 1334 patients (14%)
were aged ≥60 years, but a benefit of BV + AVD over ABVD was
not clearly demonstrated in this older subgroup (5-year PFS, 68%
vs 62%, P = .44).16

In British Columbia (BC), era-specific provincial guidelines for older
adults with HL have largely followed those for younger patients with
modifications. In the modern era (2000 onward), older patients with
HL in BC have been managed with dose-modified ABVD or AVD
chemotherapy. Since July 2005, the use of radiotherapy (RT) has
been guided by a positron emission tomography (PET)–adapted
approach.17 Herein, we evaluated the survival of patients with cHL
aged ≥60 years over the past 6 decades in BC followed by a more
detailed analysis of outcomes in the modern era.
4/2007214/blooda_adv-2022-008258-m
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Methods

Patients aged ≥60 years diagnosed with HL from January 1961 to
December 2019 in BC were identified in the BC Cancer Lymphoid
Cancer database. All diagnoses were confirmed by centralized
pathology review by a BC Cancer expert hematopathologist
applying pathologic criteria current at the time of diagnosis. Limited
stage was defined as nonbulky (<10 cm) stage IA, IB (since 2000),
or IIA if within an acceptable radiation field, and the remainder were
managed as advanced stage.

Alkylator-based regimens were replaced with ABVD-like chemo-
therapy in the 1980s. In the modern era, ABVD or AVD has been
the mainstay of treatment in fit, eligible patients, with RT to bulky or
residual sites routinely used before July 2005 and subsequently
guided by a PET-adapted approach (supplemental data).17,18

Individual decisions were made regarding bleomycin omission
(AVD) based on age, comorbidities, or underlying lung disease.
Following the report of the RATHL trial, bleomycin was omitted
after cycle 2 in PET-2–negative cases19 (supplemental data).
Etoposide was substituted for doxorubicin if anthracyclines were
contraindicated. Curative-intent treatment was defined as use of
multiagent chemotherapy or RT alone in doses of >30 Gy in
patients with limited-stage radio-encompassible disease.

Detailed information on patient comorbidities, actual chemotherapy
dosing, and treatment delays was not available. Given well-
described concerns over pulmonary toxicity in patients treated
with bleomycin-containing chemotherapy, particularly those aged
22 NOVEMBER 2022 • VOLUME 6, NUMBER 22
>60 years,13 a detailed chart review was undertaken in patients
treated with bleomycin in the modern era to identify pulmonary
events based on clinical, radiographic, and histopathologic findings
during treatment. Diagnoses of bleomycin lung toxicity were made
by the treating clinicians’ judgment. This study was approved by the
University of British Columbia BC Cancer Research Ethics Board
and performed according to the Declaration of Helsinki.

Statistical analysis

Overall survival (OS) was calculated from the date of HL diagnosis
to the date of last follow-up or death from any cause. PFS was
measured from the date of HL diagnosis to the date of last follow-
up, progression, any lymphoma relapse, or death from any cause.
Disease-specific survival (DSS) was determined from the date of
HL diagnosis to date of death from HL, acute toxicity during HL
treatment (and including within 30 days of treatment completion),
or last follow-up. Survival end points were estimated using the
Kaplan-Meier method, and comparisons were made using the log-
rank test. Patient characteristics were compared using the χ2 test.
All statistical analyses were performed using SPSS version 14.0.

Results

cHL outcomes by decade

On initial review, 893 cases of newly diagnosed HL were identified
in patients aged ≥60 years from January 1961 to December 2019,
with follow-up to December 2021. Of these, 149 patients were
excluded due to other prior or concurrent lymphoproliferative dis-
ease (69 patients excluded due to chronic lymphocytic leukemia/
small lymphocytic lymphoma [n = 22] and other non-HL [ n = 47]),
nodular lymphocyte–predominant HL (n = 55), insufficient infor-
mation (n = 21), or HIV-positive (n = 4). The remaining 744 patients
were included in this analysis: median age 70 years (60-98 years),
58% male, 67% advanced stage. With a median follow-up of
6.3 years (0.2-24.0 years) in living patients, there have been sig-
nificant improvements in DSS and OS (both P < .001) by decade
comparison (Figure 1), although outcomes have not further
improved beyond 2000 (2000-2009 vs 2010-2019, DSS, P = .35;
OS, P = .26). Of note, numerically there was a slight improvement in
DSS and OS in the 2000s compared with the 2010s, but there was
also a greater proportion of patients with high-risk features in the
latter era, including stage IV disease (P = .04), anemia (P = .006),
lymphopenia (P = .03), and an International Prognostic Score (IPS)
≥4 (P < .001) as well as a trend toward more patients aged ≥80
years (P = .07). Overall, by age group, the 5-year DSS/OS in those
aged 60 to 69, 70 to 79, and ≥80 years were 65%/59%, 50%/
39%, and 31%/19%, respectively (DSS and OS, P < .001). Sur-
vival was worse in those with advanced-stage disease than in those
with limited-stage disease (DSS, P < .001; OS, P = .004).

Outcome of cHL in older adults in the modern

management era

To account for advances in diagnosis, staging, therapy, and sup-
portive care in the modern era, we focused specifically on the
outcome of patients diagnosed since January 2000. Baseline
clinical characteristics of the 401 patients from this period are
described in Table 1. Median age was 70 years (60-93 years), 58%
were male, 72% had advanced stage, 48% had B symptoms, 30%
had extranodal involvement (most commonly bone marrow [13%]),
OUTCOME OF CHL IN OLDER ADULTS 5925
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Figure 1. Historical outcomes in older adults with cHL from 1960 to 2019.

(A) DSS; (B) OS.
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and 44% had PS > 1. Of the 166 patients with known EBV status,
84 (51%) were positive.

Forty patients (10%) did not receive any active therapy due to
frailty. Of the remaining 361 patients who were actively treated,
327 received curative-intent therapy, including 320 (98%) patients
treated with multiagent chemotherapy with or without RT,
6 patients who received RT alone for limited-stage disease, and 1
5926 CHENG et al
who underwent surgery alone for primary central nervous system
cHL (supplemental Figure 1). Most patients treated with curative-
intent multiagent chemotherapy received ABVD (n = 252, 79%)
or AVD (n = 25, 8%). One patient received BV then sequential
AVD (BV-AVD), and the remaining patients received alternate
combination regimens that were modified due to comorbidities
(supplemental data).

With a median follow-up of 9 years using the reverse Kaplan-Meier
method, the 5-year PFS, DSS, and OS for all 401 patients were
50%, 63%, and 54%, respectively. Increasing age was associated
with inferior outcomes across all age groups (PFS and OS,
P < .001), with 5-year PFS and OS both <50% in patients aged
≥70 years compared with 68% and 72%, respectively, in those
aged 60 to 69 years (Table 1). Of interest, bulky disease was more
common in the 60- to 69-year cohort compared with the 70- to 79-
year and ≥80 year cohorts (13.5% vs 6.5% vs 5.2%, respectively,
P = .05); however, all other risk factors were similar across age
groups (data not shown). In patients with advanced-stage disease
(n = 278), age (PFS and OS, P < .001), anemia (hemoglobin < 105
g/L; PFS and OS, P < 0.001), leukocytosis (white blood cell count >
15 × 109/L; PFS, P = .003; OS, P = .010), lymphopenia (lympho-
cytes < 0.6 × 109/L and/or <8%; PFS, P = .019; OS, P = .002),
and stage IV disease (PFS, P = .031; OS, P = .004) were associ-
ated with inferior outcomes. Those with an IPS > 4 had very poor
outcomes with 5-year PFS of 34% compared with 57% for those
with an IPS of 1 to 3 (P < .001).

For the 327 patients who received curative-intent therapy, repre-
senting 93%, 80%, and 54% of patients in the 60 to 69, 70 to 79,
and ≥80 years age groups, respectively, the 5-year PFS was 60%,
5-year OS was 65%, and 5-year DSS was 76%. In patients aged
60 to 69 years, the 5-year PFS and OS were superior at 72% and
77%, respectively, whereas these measures declined to 54%
and 57%, respectively, in the 70- to 79-year age group, and 28%
and 39%, respectively, in those aged ≥80 (PFS and OS, P < .001)
(Figure 2); corresponding 5-year DSS estimates were 83%, 70%,
and 63%, respectively (P = .008). There was a trend of inferior
outcomes for those with advanced-stage disease compared with
those with limited-stage disease (5-year PFS, 57% vs 70%, P = .08;
5-year OS, 61% vs 75%, P = .12); however, the impact of age was
seen among patients with limited- or advanced-stage disease
(supplemental Table 1).

Patients who received ABVD (n = 253) (including BV-AVD in
1 patient) had a superior PFS and OS compared with patients
who received other combination curative-intent chemotherapy
(5-year PFS, 68% vs 36%, P < .001; 5-year OS, 71% vs 43%,
P < .001), including within stratified stage groups in which patients
with advanced stage had a 5-year PFS of 61% with ABVD
compared with 43% with other regimens (P = .004) and 5-year OS
of 64% vs 52%, respectively (P = .010). Patients with limited-stage
disease who received ABVD had a 5-year PFS and OS of 86% and
89%, respectively. Similar to the entire cohort, in patients with
advanced-stage disease treated with ABVD, age, poor PS stage IV
disease, anemia, leukocytosis, and lymphopenia were associated
with inferior PFS and/or OS, and those with an IPS ≥ 4 had an
inferior prognosis (5-year PFS, 47% vs 71%, P < .001; 5-year
OS, 49% vs 75%, P < .001) (Table 2). In multivariate analysis,
IPS, age, and treatment with ABVD were associated with PFS and
OS (supplemental Table 2).
22 NOVEMBER 2022 • VOLUME 6, NUMBER 22



Table 1. Clinical features and outcomes of all older adults with cHL in the modern management era (diagnosis January 2000 to December

2019)

Clinical features N = 401 (% or range) 5-y PFS (%) P value 5-y OS (%) P value 5-y DSS (%) P value

Age, y

Median (range) 70 (60-93)

60-69 182 (45) 68 <.001 72 <.001 78 <.001

70-79 147 (37) 45 48 59

≥80 72 (18) 17 22 34

Sex

Male 232 (58) 48 .25 51 .11 61 .06

Female 169 (42) 53 58 67

Stage

Advanced stage 278/385 (72) 47 .011 51 .012 59 <.001

Limited stage 107/385 (28) 65 70 80

Extranodal any 120 (30) 39 41 48

B symptoms 187/386 (48) 46 .12 49 .048 59 .049

No B symptoms 199/386 (52) 57 63 71

Bulky ≥ 10 cm 35/368 (10) 59 .37 68 .16 71 .50

Nonbulky 333/368 (90) 53 56 66

PS

PS ≥ 2 169/388 (44) 31 <.001 34 <.001 42 <.001

PS 0 or 1 219/388 (56) 67 71 81

cHL subtypes

Nodular sclerosis 182 (45) 52 .010 56 .045 67 <.001

Mixed cellularity 75 (19) 55 58 64

Lymphocyte rich 24 (6) 91 91 91

Lymphocyte depleted 8 (2) 25 25 25

Not otherwise specified 112 (28) 37 42 54

EBV

Positive 84/166 (51) 49 .13 51 .029 62 .024

Negative 82/166 (49) 59 63 76
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Treatment-related toxicities

In total, 279 of 327 patients (85%) who were treated with curative
intent in the modern era received bleomycin, of whom 58 (21%)
developed pulmonary toxicity. All cases were diagnosed based on
the occurrence of new respiratory symptoms with or without sup-
portive radiography (n = 49, 84%), pulmonary function testing
(reduced diffusing capacity of the lungs for carbon dioxide, n = 11
[19%]), or biopsy (n = 1) after starting bleomycin, which led to
bleomycin omission in subsequent treatments (n = 46, 79%),
treatment discontinuation (n = 4, 7%), steroid administration
(n = 17, 29%), or death (n = 8, 14%). Bleomycin toxicity was more
frequent in those with advanced stage compared with limited stage
(24% vs 13%, P = .038) but no other risk factors were identified
(data not shown). Although most cases of pulmonary toxicity
occurred after cycle 3 or more (62%), 22 (38%) occurred after
cycles 1 and 2, including 11 cases in limited stage, and overall, 8
patients (14%) died as a direct result of pulmonary toxicity. Thirty-
one of 58 patients (53%) had concomitant granulocyte colony-
stimulating factor use. Although detailed smoking history was not
available for most patients, 7 had at least a 15-pack-year history
documented, which accounted for 2 cases of early toxicity (within 2
22 NOVEMBER 2022 • VOLUME 6, NUMBER 22
cycles) and 1 death after 5 cycles. Rates of pulmonary toxicity (P =
.77) or death due to pulmonary toxicity (P = .55) were not asso-
ciated with age (supplemental Table 3).

Although there has been a decrease in bleomycin use from 92% of
curative-intent–treated patients in the 2000s to 80% in the 2010s
(P = .003), there was no difference in the rates of pulmonary
toxicity (22% vs 19%, P = .57) or associated deaths (4% vs 2%,
P = .42) between these 2 decades. Numerical outcome estimates
were lower in those who developed bleomycin toxicity, although
results were not significant (5-year OS, 62% vs 71%, P = .17;
5-year PFS, 59% vs 68%, P = .33).

In the whole modern era cohort, there have been 20 treatment-
related deaths (5%). In addition to the 8 patients who died of
bleomycin pulmonary toxicity, 11 patients died of infectious com-
plications, including 4 due to febrile neutropenia, and 1 death was
cardiac related. There was no significant difference in the risk of
treatment-related death across age groups (P = .61) (supplemental
Table 3). A total of 59 patients in the modern era curative cohort
died of disease progression, and the remaining 81 patients died of
non–HL-related causes (supplemental Table 3).
OUTCOME OF CHL IN OLDER ADULTS 5927
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Figure 2. Outcome of older adults with cHL in the modern-era curative cohort by age group. (A) PFS; (B) OS; and (C) DSS.
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Outcomes in older adults with relapsed or refractory

(R/R) cHL

Overall, 74 of 327 patients (23%) initially treated with curative intent
had R/R disease. In total, 39 patients received systemic therapy,
with only 12 patients receiving further multiagent chemotherapy,
including 3 who underwent autologous hematopoietic stem cell
transplant All 3 patients relapsed within 1 year of transplant. The
remaining patients received single-agent chemotherapy or BV.
Only 4 patients received PD1 inhibitors, all after BV, given the
limited availability during the study period.

Overall, the median OS from first relapse/progression was 9.5
months (0.2-133.6 months), and the corresponding 1-year and
5-year OS was 43.0% and 18.0%, respectively.
5928 CHENG et al
Discussion

This study evaluated historical and modern era outcomes in
patients with cHL aged ≥60 years in BC. As anticipated, outcomes
have improved over the decades, with stabilization in the past
20 years with a 5-year DSS of 63% and a 5-year OS of 54%. This
favorable trend has been observed in other studies20 and likely
reflects improvements in pathologic diagnosis, introduction of
fluorine-18 fluorodeoxyglucose-PET staging, treatment advances,
including the shift from MOPP (mechlorethamine hydrochloride,
vincristine sulfate [Oncovin], procarbazine hydrochloride, and
prednisone) to ABVD, introduction of hematopoietic stem cell
transplant for R/R disease, as well as advances in supportive care.
In patients treated with curative intent in the modern era, the 5-year
22 NOVEMBER 2022 • VOLUME 6, NUMBER 22



Table 2. IPS and other prognostic factors in patients with advanced-stage disease in the modern-era treated with ABVD chemotherapy

n = 173 (%) 5-y PFS (%) P value 5-y OS (%) P value

Age, y

60-69 105 (61) 68 .003 68 .005

70-79 60 (35) 49 47

≥80 8 (4) 47 47

Sex

Male 110/173 (64) 62 .54 63 .24

Female 63/173 (36) 59 66

Albumin ≥ 40 g/L 39/146 (27) 69 .39 75 .39

Albumin < 40 g/L 107/146 (73) 56 57

Hemoglobin ≥ 105 g/L 117/168 (70) 67 .021 71 .012

Hemoglobin < 105 g/L 51/168 (30) 50 52

White blood cells < 15 × 109/L 153/173 (88) 65 .001 68 .006

White blood cells ≥5 × 109/L 15/168 (12) 32 39

Lymphocytes ≥ 0.6 × 109/L and/or 8% 113/162 (60) 68 .094 74 .019

Lymphocytes < 0.6 × 109/L and/or 8% 49/162 (40) 47 46

Stage II-III 102/173 (59) 64 .082 70 .025

Stage IV 71/173 (41) 57 56

IPS 1-3 98/173 (57) 71 <.001 75 <.001

IPS ≥ 4 75/173 (43) 47 49

PS 0-1 94/171 (55) 73 .003 76 .009

PS ≥ 2 77/171 (45) 46 51

No B symptoms 53/173 (31) 66 .75 71 .71

B symptoms 120/173 (69) 58 61

Nonbulky 140/166 (84) 60 .57 59 .53

Bulky 26/166 (16) 64 64

D
ow

nloaded from
 http://ashpublications.net/bloodadvances/article-pdf/6/22/5924/2007214/blooda_adv-2022-008258-m

ain.pdf by guest on 07 M
ay 2024
PFS and OS were 60% and 65% respectively, and superior in
those who received ABVD but also notably better in those in the
60- to 69-year age group compared with those aged >70 years.
These outcomes are comparable to more recent analyses of older
adults with HL and support that ABVD-type regimens can still be
considered in robust, suitable patients.13,21 The importance of
comorbidity measures was highlighted in a recent multicenter
analysis, which reported higher rates of toxicity-related early treat-
ment discontinuation in older adults with a Cumulative Illness
Rating Scale-Geriatric score ≥10 (28% vs 12%, P = .016) or with
documented geriatric syndrome (28% vs 13%, P = .02) treated
with conventional therapy, as well as higher mortality from causes
other than disease or treatment.22

Despite improved outcomes in the modern era, treatment-related
toxicity remains an important concern with the use of multiagent
chemotherapy in older patients. In particular, high rates of pulmo-
nary toxicity have been reported in patients with HL in this age
group treated with bleomycin-containing regimens.9,13,23,24 A PET-
adapted approach was evaluated in the RATHL trial to limit use of
bleomycin, whereby it is omitted in subsequent cycles if the PET
scan after 2 cycles is negative.19 Among the 1203 patients treated
with ABVD in the aforementioned study, the rate of grade 3 or 4
pulmonary events was only 1% during cycles 1 and 2, and in PET-
negative patients, a lower incidence was reported during the 4
subsequent cycles with bleomycin omitted (AVD) compared with
22 NOVEMBER 2022 • VOLUME 6, NUMBER 22
ABVD (1% vs 3%, P < .05). Although the median age of patients
included in the RATHL trial was 33 years, with <10% aged ≥60
years, a more recent analysis of bleomycin use in older patients
with early-stage favorable HL in the German Hodgkin Study Group
HD10 and HD13 trials reported no cases of pulmonary toxicity
among all 82 patients randomized to receive 2 cycles of ABVD,
compared with 10% in those treated with 4 cycles.25 In this study,
we identified much higher rates of early pulmonary toxicity, with
more than a third of cases (22/58) developing within the first 2
cycles of bleomycin-containing chemotherapy, including 11 cases
in patients treated for limited-stage disease. We note that both
previously described studies reported only grade 3 or 4 events,
whereas our retrospective analysis used a broader definition of
pulmonary toxicity, based mostly on the treating physicians’ clinical
judgment. However, of 58 cases, 3 cases (14%) of pulmonary
toxicity did result in death, with 3 occurring in patients who had
received only 2 cycles of ABVD. Our 3% rate of pulmonary toxicity–
related mortality (8 of 279 patients treated with bleomycin) is also
consistent with that reported in patients aged ≥60 years in the
ABVD arm of the ECHELON-1 study.16 Thus, bleomycin use
should be avoided in this age group.

Novel agents including BV and PD1 inhibitors are now being used
in older adults with HL. Following encouraging results from earlier
studies of BV in R/R HL,26,27 ECHELON-1 demonstrated that
BV + AVD was associated with improved mPFS over ABVD in
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advanced-stage cHL, particularly stage IV disease, and improved
PFS in stage III/IV with longer follow-up.12,15 A more recent
updated analysis demonstrated an OS benefit of an AVD-BV arm
compared with ABVD (6-year OS, 93.9% vs 89.4%, P = .009).28

However, a previous subgroup analysis of the 186 patients age
≥60 years enrolled in the ECHELON-1 trial demonstrated similar
mPFS (1-year mPFS, AVD-BV 70.3% vs ABVD 71.4%, P = .99)
and PFS (5-year PFS, 67.1% AVD-BV vs 61.6% ABVD, P = .44) in
both treatment arms. Similar results were seen in the subgroup
analysis of patients aged >60 years for OS (hazard ratio, 0.83;
95% confidence interval, 0.47-1.47), although power was limited.
In addition, although there were fewer pulmonary adverse events
with BV + AVD compared with ABVD (2% vs 13%) in this age
group, rates of peripheral neuropathy were higher (65% vs 43%),
including grade 3 and 4 neuropathy (18% vs 3%). Febrile neu-
tropenia was also more common (37% vs 17%) and still occurred
in 30% of patients despite primary prophylaxis with granulocyte
colony-stimulating factor, highlighting that dose reductions are
often also needed in this population.16 Taken together, BV + AVD
remains unproven in this age group, and use should be limited to
robust patients aged 60 to 69 years. BV and AVD administered in a
sequential approach was evaluated in an earlier phase 2 study of
patients with stage III/IV cHL aged >60 years. Although cross-trial
comparisons are limited, the 2-year PFS of 84% and 2-year OS of
93% compare very favorably and toxicities were more manageable,
with lower rates of febrile neutropenia (8%) and less severe
peripheral neuropathy (grade 2, 33%; grade 3, 4%) observed than
those with AVD-BV given concurrently.29 This approach may be
more suitable for older adults, especially those with comorbidities
and/or >70 years of age where outcomes with ABVD remain
unsatisfactory.

The PD1 inhibitors, nivolumab, pembrolizumab, and tiselizumab
have demonstrated high response rates of between 63% and 87%
in R/R cHL, with median PFS ranging from 12 to 19 months.30-34

More recently, pembrolizumab was associated with superior PFS
compared with BV in a phase 3 study in the R/R HL setting.31 The
aforementioned study included patients who were transplant inel-
igible, and 16% of the patients enrolled were aged >64 years.
Studies involving patients with solid tumors suggest that older
adults do not have an increased risk of immune-related adverse
events with PD1 inhibitor use.35 Given the synergy between these
agents,36 a combination trial of BV and nivolumab in patients who
transplant eligible was evaluated, which demonstrated an objective
response rate (ORR) of 82% and complete remission rate (CRR)
of 61%.37 However, a phase 2 study of the same combination in
newly diagnosed older adults (aged ≥60 years, median age 71.5
years) including those with a PS of 2, only induced an ORR of 61%
and a CRR of 48%. Neuropathy occurred in 48% (11%, grade 3),
and there was 1 death from cardiac arrest that may have been
treatment related.38 Although the study did confirm the activity of this
combination in older patients, the trial closed early after failure to
meet its predefined ORR, and taken together, this approach should
not be used in the upfront setting. Nivolumab monotherapy followed
by nivolumab plus AVD was assessed in cohort D of the CheckMate
205 trial, which evaluated 51 patients (age ≥18 years), including
6 aged≥60 years (12%),with untreated advanced-stage cHL. Results
werepromisingwith anORRof84%, including67%achievingCRR.39

A clinical trial examining the frontline use of AVD with nivolumab
is ongoing (NCT03033914), including a cohort of patients aged
5930 CHENG et al
≥60 years, and will provide more insight into the safety and efficacy of
this combination in older adults. Furthermore, the ongoing phase
3 cooperative group SWOG1826 study comparing BV-AVD with
nivolumab-AVD does not have an upper age limit and does include a
PS of 2, which will facilitate enrollment of carefully selected older
patients who may be suitable for BV-AVD (NCT03907488).

In our analysis, only ~20% of all patients with R/R disease who were
treated with frontline curative therapy were fit enough to receive
potentially curative second-line combination chemotherapy, and only
8% were planned for transplant. Our low transplant rate also high-
lights the need for effective frontline therapies because most older
patients will not be transplant eligible. Overall, the impact of PD1
inhibitors on survival in older patients in this setting is unknown, but
given that toxicity is not associated with age and that these agents
have been transformative in all-age HL and other cancers, it is likely
that they will improve survival in older adults with cHL.

To our knowledge, this study is the largest population-based
analysis evaluating the prognosis of older adults with cHL.
Although patients in our study were evaluated retrospectively,
selection bias was minimized with broad capture of patients in our
clinical and pathologic database as well as provincial management
guidelines that were uniformly applied. Significant improvement in
outcomes has been observed in BC in recent decades, but
favorable outcomes are limited to patients aged 60 to 69 years.
In all patients, treatment-related toxicity, particularly pulmonary
toxicity, is a notable concern with multiagent chemotherapy.
Although longer follow-up is required to better characterize the
impact of novel therapies on overall outcomes, our findings can
serve as a useful historical comparison as these agents become
more widely incorporated into frontline therapy in the new era.
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