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Abstract

Older patients with Hodgkin lymphoma have inferior
outcomes when compared to their younger counterparts
and deaths in this patient group comprise a dispropor-
tionately high percentage of total deaths from Hodgkin
lymphoma. Older patients are underrepresented on clini-
cal trials and much of the data are from retrospective se-
ries or small nonrandomized phase Il studies. Intolerance
of conventional chemotherapy, especially bleomycin pul-
monary toxicity, is a major driver of the poor outcomes
in these patients. Targeted agents such as brentuximab
vedotin and checkpoint inhibitors have demonstrated
significant activity in this population in the relapsed and
frontline settings. Methods such as the geriatric assess-
ment to better predict patients at higher risk for toxicity
along with the incorporation of targeted therapies may
lead to more effective, better tolerated treatments in old-
er patients.
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Introduction

Hodgkin lymphoma (HL) has a well characterized bimodal dis-
tribution, and approximately 20% of patients diagnosed with
HL are greater than 60 years old. Most patients diagnosed with
Hodgkin lymphoma are cured with standard chemotherapy reg-
imens with or without involved field radiation therapy. While
older patients represent a relatively small number of new diag-
noses each year, they represent a disproportionately large per-
centage of deaths. According to the Surveillance, Epidemiology
and End Results (SEER) database, 51% of patients who die
from Hodgkin lymphoma are over the age of 65.! Historically,
the outcomes of older patients with HL have been poor with
an overall survival (OS) of 30% to 50% at 5 years.>> Improved
survival of older patients with HL has been seen with 5-year

OS of 58.8% in the 2000-2004 period compared with 34.8%

in the 1980-1984 period.® Older patients have been underrep-
resented on clinical trials, which is highlighted by a retrospec-
tive analysis by the German Hodgkin’s Study Group (GHSG)
revealing that patients older than 60 years of age made up only
8.8% of the patients in the HD5-HD9 studies.” In the next
sections, we will outline the existing data on the outcomes and
treatment approaches in older patients with HL highlighting
this unmet need. We will also review recent data regarding the
use of brentuximab vedotin (BV) and speculate on future ap-
proaches in this population.

Outcomes and Toxicity of Treatment in Older Patients
Multiple recent retrospective series have described the out-
comes of older patients with HL. A multicenter cohort study
by Evens and colleagues examined survival and toxicity out-
comes of 95 patients with a median age of 67 years at diagno-
sis. Patients received a variety of treatments including various
chemotherapy combinations, the most common of which were
doxorubicin, bleomycin, vinblastine and dacarbazine (ABVD),
as well as, radiation, hospice, and watchful waiting. In this
study, the 2- and 5-year OS were 73% and 58%, respectively.
Being over 70 years of age and loss of activities of daily living
(ADLs) were characteristics associated with inferior outcomes.®
A retrospective, multicenter analysis of 147 patients, all treated
with ABVD, demonstrates similar survival with a 5-year OS of
67% with similar rates of toxicity.’

There have been secondary analyses of the older patients in-
cluded on several large cooperative group trials. The GHSG
compiled early stage patients with HL from HD10 and HD11
trials. There were statistically significant differences in acute
toxicity when the older group was compared to the patients
younger than 60 years old. Twenty-eight percent of older pa-
tients died during follow-up, compared to 4% of younger pa-
tients. Five percent of older patients experienced treatment-
related mortality, compared to <1% in the younger group.
The outcomes of advanced-stage patients older than 60 years
from E2496 have been reported and compared to the outcomes
of younger patients. Subjects were randomized between ABVD
and Stanford V (doxorubicin, vinblastine, mechlorethamine,
vincristine, bleomycin, etoposide and prednisone). Five-year
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OS was 58% in older patients versus 90% in those younger
than 60 years of age, which reached statistical significance. The
difference in survival was felt to be due, in part, to competing
risks for death and toxicity as there was no difference in the
rate of death due to progressive disease.!!

The prospective trials that have been conducted specifical-
ly in an older population, are limited by their small size and
lack of randomization. A regimen comprised of vinblastine,
cyclophosphamide, procarbazine, etoposide, mitoxantrone and
bleomycin (VEPEMB) has been the subject of several single-
arm trials and one randomized study. A multicenter Italian
study enrolled 105 patients with a median age of 71 years who
were treated with (VEPEMB) followed by involved field radia-
tion. The outcomes in early-stage patients were excellent with
a CR rate of 98% versus 58% in advanced-stage patients. The
survival outcomes in advanced-stage patients were also inferior
with a 79% 5-year failure free survival in early stage and only
34% in advanced stage.”? The Study of Hodgkin in the Elderly/
Lymphoma Database (SHIELD) conducted in the United King-
dom enrolled patients onto a prospective phase II study of VE-
PEMB chemotherapy if they were deemed non-frail based on
a comorbidity assessment. Patients who were considered frail
were treated at the individual investigator’s discretion, and en-
rolled onto the registration portion of the study. The majority
of the patients enrolled on the registry portion received ABVD
as investigator’s choice therapy. In the early-stage patients
3-year OS and PFS were 81% and 74%, respectively. The 3-year
OS and PFS in advanced-stage patients were 66% and 58%."

This regimen has been compared to ABVD in a randomized
trial that was recently reported. This study randomized 54 pa-
tients between the ages of 65 and 80 years to treatment with
VEPEMB or ABVD. Importantly, these patients underwent a
comprehensive geriatric assessment prior to enrollment and
were considered non-frail. The primary endpoint of this study
was PFS. There was a trend toward inferiority in the VEPEMB
group in terms of 5-year PFS (48% vs 70%). Toxicity was low in
each arm with only 2 pulmonary events in each arm and one
toxic death in each arm, which may have been due to patient
selection as these patients were all non-frail.1

The GHSG has conducted several prospective studies aimed
at older patients with HL. A combination of prednisone, vin-
blastine, doxorubicin and gemcitabine (PVAG) has been stud-
ied by the GHSG in early unfavorable and advanced-stage HL.
Patients between 60 and 75 years of age received 6-8 cycles of
PVAG, followed by radiotherapy if they were not in CR. Seven-
ty-eight percent of patients achieved a CR and the 3-year OS
and PFS were 66% and 58%, respectively. Seventy-five percent
of patients had grade 3-4 toxicities, but there was only one
reported death.® The GHSG conducted a phase II study of
bleomycin, doxorubicin, cyclophosphamide, vincristine, pro-
carbazine and prednisone (BACOPP) in patients aged between
60 and 75 years. Eighty-five percent of patients achieved a CR.
The 3-year PFS and OS were 60% and 71%, respectively.'® The
prospective studies conducted in older patients are summarized
in Table 1.

TABLE 1: Prospective trials of combination chemotherapy in patients greater than 60 years with Hodgkin lymphoma

Regimen Study Design Median Age (years) Complete Survival

Response Rate
VEPEMB per Levis and Multicenter phase Il 71 76% 5-year FFS of 56%; 5-year OS of
colleagues'? 64%
VEPEMB per Proctor and | Multicenter phase Il 73 74% 3-year PFS of 74%; 3-year OS of
colleagues (SHIELD)'"® 81%

VEPEMB vs ABVD per Multicenter, randomized 72

VEPEMB 85.2%; VEPEMB: 5-year PFS 48%; 5-year

and colleagues'

Zallio and colleagues' phase IlI ABVD 96.3% 0S 63%
ABVD: 5-year PFS 70%; 5-year
0S 77%
PVAG per Boll and Multicenter phase Il 68 78% 3-year PFS 58%; 3-year OS 66%
colleagues'
BACOPP per Halbsguth Multicenter phase Il 66.7 85% 3-year PFS 60%; 3-year OS 71%

VEPEMB indicates vinblastine, cyclophosphamide, procarbazine, etoposide, mitoxantrone and bleomycin; SHIELD, Study of Hodgkin in
the Elderly/Lymphoma Database; ABVD, doxorubicin, bleomycin, vinblastine and dacarbazine; PVAG, prednisone, vinblastine, doxorubicin
and gemcitabine; BACOPF, bleomycin, doxorubicin, cyclophosphamide, vincristine, procarbazine and prednisone; FFS, failure free surviv-

al; OS, overall survival; PES, progression-free survival
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Bleomycin Pulmonary Toxicity

Bleomycin pulmonary toxicity is a devastating complication of
therapy in older patients. It is characterized by the development
of a nonproductive cough and exertional dyspnea, which can
become progressive with lung scarring and reductions in the
diffusion capacity. Risk factors for the development of bleomy-
cin pulmonary toxicity include advanced age, smoking, renal
impairment, and possibly granulocyte-colony stimulating factor
administration.”® It is of particular concern in HL patients
as the curative regimens that are considered standard of care,
incorporate bleomycin. In various retrospective series, which
included primarily patients who received ABVD, nearly one-
third of older patients developed bleomycin pulmonary tox-
icity, which carries a substantial risk of death.%*!! In a single
institution retrospective series in the United States, the median
5-year OS was 90% in those who did not develop bleomycin
pulmonary toxicity versus 63% in those who did. This study
included patients of all ages with a median age of 32 years.
ABVD as initial therapy, increased age defined as greater than
40 years, and use of granulocyte colony-stimulating factor were
associated with bleomycin pulmonary toxicity.” The number
of cycles of combination chemotherapy containing bleomycin
that older patients received do seem to have an impact on the
development of bleomycin pulmonary toxicity, as well as over-
all toxicity. Data from 287 older patients with early favorable
HL enrolled on HD10 and HD13 were analyzed, and revealed
that 2 cycles of ABVD compared to 2 cycles of AVD were equal-
ly tolerable in older patients. More toxicity was seen, including
fatal bleomycin pulmonary toxicity in patients who received 4
cycles of ABVD.” Table 2 summarizes data from prospective
and retrospective studies involving older patients. These data
support the study of regimens that limit bleomycin in older
patients as well as the need to better risk stratify patients.

Brentuximab Vedotin as Initial Treatment

Because intolerance to standard chemotherapy contributes
to the inferior outcomes in older patients, strategies such as
dose escalation are unlikely to benefit this population. High-
ly effective, well tolerated, targeted agents are needed in this
population. Targeting CD30 and checkpoint inhibition are two
highly efficacious strategies in HL. BV is an anti-CD30 anti-
body-drug conjugate that has proven to be highly effective in
relapsed CD30 positive malignancies including HL. BV binds
to CD30 on the cell surface, is internalized and traffics to the
lysosome. In the lysosome a peptide linker is cleaved, which
releases a tubular toxin monomethyl auristatin E from the an-
ti-CD30 monoclonal antibody. The pivotal trial of BV in HL
relapsed after autologous stem cell transplant had an objective
response rate (ORR) of 75% with 34% of subjects achieving a
CR. While the median PFS was modest at 5.6 months, in those
patients who achieved a CR, the duration of response was 20.5
months. The agent was safely given to this population with the

most common, grade 3 events being peripheral sensory neu-
ropathy and neutropenia at 8% and 14%, respectively.?® This
led to accelerated approval of BV by the FDA. Based on the
available safety and efficacy data in the relapsed setting, clinical
trials incorporating BV into initial therapy have been designed.

A multi-cohort phase Il study of BV, as a single agent and in
combination, has been conducted as first-line therapy in older
patients with HL. As a single agent, BV demonstrated an ORR
of 92% with 73% of patients achieving a CR. The median age
was over 70 years, and patients received a median of 8 cycles
of therapy. Despite the excellent response rates, the responses
were not durable with a median DOR of 9.1 months and medi-
an PFS of 10.1 months. While single-agent BV was well tolerat-
ed overall as initial therapy, nearly 30% of patients treated with
single-agent BV developed grade 3 sensory peripheral neuropa-
thy. Importantly there were no grade 3 pulmonary events in the
monotherapy cohort and no episodes of febrile neutropenia.”!
This study also included arms with BV in combination with
dacarbazine and bendamustine. The ORR for patients treated
with BV and dacarbazine was 100% with 62% achieving a CR
and median PFS was not reached. Similarly, bendamustine and
BV had an excellent ORR of 100%, but follow up is short. The
combination of BV and dacarbazine had a better safety pro-
file when compared to BV and bendamustine. In the arm with
dacarbazine, patients received a median of 11.5 cycles and had
a rate of grade 3 or greater treatmentrelated adverse events of
36%. Only 9% of patients experienced a severe adverse event.
Forty-five percent of patients in the bendamustine arm experi-
enced grade 3 or greater adverse events and nearly half of the
patients experienced severe adverse events.??

Relapsed Hodgkin Lymphoma in Older Patients

There is no consensus regarding the management of older
patients with HL. Salvage chemotherapy followed by consoli-
dation of a response with an autologous stem cell transplant
(ASCT) is the standard treatment in younger relapsed and re-
fractory patients.”*** Older patients with relapsed HL have an
extremely poor prognosis, many of whom are not eligible for
salvage chemotherapy and transplant due to age, frailty, and
comorbidities. There has previously been no standard-of-care
treatment in this situation. The German Hodgkin study group
analyzed patients enrolled on their trials from 1993-2007,
which comprised approximately 100 patients. The treatment
strategies varied from palliative care to salvage regimens and
conventional multi agent chemotherapy with radiation. Uni-
variate analysis identified stage, early relapse, and anemia as
predictive risk factors.”

Novel agents have presented new options for older patients
with relapsed HL. BV is safe and effective in older patients.
A retrospective analysis of patients with relapsed and refrac-
tory CD30-positive lymphomas identified 16 patients with
HL. Fifty-six percent of patients with HL achieved an objec-
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TABLE 2. Bleomycin pulmonary toxicity in prospective and retrospective studies of older adults. The rates of grade
3-4 pulmonary toxicity and mortality rate in patients with bleomycin pulmonary toxicity are reported.

Patient
Population

Study Design
Regimens

Chemotherapy

Median Age
(years)

Mortality rate

in patients

with bleomycin
pulmonary toxicity

Incidence of
bleomycin
pulmonary

toxicity

HD9,,.,,: Ballova Multicenter Advanced COPP-ABVD; 70 (COPP-ABVD); | 8% in BEACOPP | Not reported
and colleagues randomized stage BEACOPP 69 (BEACOPP)
20044 controlled trial
Halbsguth and Multicenter, Early and BACOPP 66.7 8% Not reported
colleagues 2010 | phase |l advanced
stage
Evens and Multicenter, Early and ABVD; MOPP; 67 32% 25%
colleagues 2012° retrospective advanced BCVPP; ChIVPP;
stage radiation
monotherapy;
CHOP; hospice;
BEACOPP;
observation
Proctor and Multicenter, Early and VEPEMB 73 1% 0%
colleagues 2012" | phase Il advanced
stage
E2496: Evens and | Retrospective Advanced ABVD; Stanford V. | 65 24% 18%
colleagues 2013"" | analysis of stage
multicenter
randomized
controlled trial
Stamatoullas and Multicenter, Early and ABVD 68 27% 23%
colleagues 2015° | retrospective advanced
stage
Zallio and Multicenter Early and ABVD; VEPEMB 72 4%; 0% 0%; 0%
colleagues 2016 | randomized advanced
controlled trial stage
Béll and collegues | Retrospective Early stage, ABVD for 2 cycles; | 65 1.5% with 2 0% with 2 cycles;
2016" analysis of favorable ABVD for 4 cycles cycles; 10% with | 43% with 4 cycles
multicenter 4 cycles
randomized
controlled trial

COPP indicates cyclophosphamide, vincristine, procarbazine and prednisone; ABVD, doxorubicin, bleomycin, vinblastine and dacarbazine;
BEACOPBP bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine, procarbazine and prednisone; MOPP, mechlorethamine
hydrochloride, vincristine, procarbazine, and prednisone; BCVPP, carmustine, cyclophosphamide, vinblastine, procarbazine, and predni-
sone; ChIVPPE, chlorambucil, vinblastine, procarbazine and prednisone; CHOP, cyclophosphamide, doxorubicin, vincristine and prednisone;
VEPEMB, vinblastine, cyclophosphamide, procarbazine, etoposide, mitoxantrone and bleomycin.

tive response with 38% achieving a CR. The median PFS was
9 months and duration of response was not reached.’® The
preliminary results of clinical trials with the programmed cell
death 1 (PD-1) inhibitors nivolumab and pembrolizumab are
highly encouraging in relapsed HL, and checkpoint inhibi-
tion is recognized as a potentially highly active strategy in HL.
There are few data on the use of checkpoint inhibition in older
patients with relapsed and refractory HL, as two recent high
profile studies with pembrolizumab and nivolumab had medi-

7128 There is now experience

an ages of 28 and 35, respectively.
with these agents in a wide variety of cancer types including
melanoma, lung carcinoma, renal cell carcinoma, and Merkel
cell carcinoma among others. Patients over the age of 60, are
well represented in many of these trials with median ages rang-
ing from 61 to 68 years. These agents have been well tolerated
in older patients with rates of grade 3 and greater toxicities
ranging from 10% to 15%. Common adverse events include

pneumonitis, diarrhea, fatigue and hypothyroidism.?*
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TABLE 3. Examples of domains and specific components
measured as part of a geriatric assessment.

Domain Measure

Physical function MOS Physical Functioning

(81% with impaired physical function, 52% with sig-
nificant comorbidity, 33% with malnutrition). An Ital-
ian study comparing a reduced-intensity regimen with
standard therapy also incorporated GA elements, in-
cluding physical function and geriatric syndromes, into

Instrumental activities of daily living

eligibility criteria for the trial.* Investigators observed

Activities of daily living

low rates of toxicity and treatmentrelated mortality for

Karnofsky performance status

both regimens in this study and attributed these low
rates of adverse events to the stringent selection of sub-

Karnofsky performance status (patient reported)

jects due to incorporation of GA elements.

Number of falls in last 6 months

Timed “Up and Go”

Summary and Future Directions

Comorbidities Physical health (subscale of OARS)

Older patients with HL have a poor tolerance to stan-
dard combination chemotherapy. Treatmentrelated

Nutrition Calculated body mass index

morbidity and mortality, particularly, bleomycin pulmo-

in last 6 months

Calculated percentage of unintentional weight loss

nary toxicity, are serious concerns. Approaches aimed at
identifying those at highest risk of serious toxicities, as

Cognitive function

Blessed Orientation-Memory-Concentration test

well as more efficacious, better tolerated therapies are

Psychological state | Mental Health Inventory (MHI-17)

needed in this age group.

Social activity MOS social activity limitations measure

Significant strides are unlikely to be made in older pa-

Social support MOS social support survey

tients with increased dose intensity with regimens such as

Polypharmacy
cations

Total number of medications and high-risk medi-

escalated BEACOPP, and thus novel combinations need
to be studied. Targeted therapies such as BV and check-
point inhibition have shown unprecedented activity in

MOS indicates Medical Outcomes Study; OARS, Older Americans Resourc-

es and Services; MHI, Mental Health Inventory.

Predicting Toxicity

Older adults are heterogeneous with regards to their overall
health status, and geriatric patents are vulnerable to a unique
set of medical and social issues, such as cognitive impairment
and falls, as compared to their younger counterparts. These vul-
nerabilities could impact decision making for cancer therapy,*

t,7% and overall outcomes.*

risks associated with treatmen
A geriatric assessment (GA) can help to provide a thorough un-
derstanding of an older adult’s health status and identify those
individuals at increased risk for chemotherapy toxicity.’”*® GA
has multiple components and typically includes evaluation of
an older adult’s physical function, cognition function, comor-
bidities, psychological status, nutritional status, social support
and medication review. A cancer-specific GA has been devel-
oped® and is feasible to incorporate into oncology research
and clinical practice.** Table 3 provides a summary of compo-
nents tested as part of a GA.

In hematologic malignancies, specifically, elements of the
GA have been shown to add prognostic value.** Clinical trials
in older adults with Hodgkin lymphoma are now incorporating
GA elements, as well. Forero-Tores and colleagues included GA
variables in a phase II study of BV monotherapy in older adults
with Hodgkin lymphoma.”! In this study, GA identified im-
pairments in a significant proportion of the study population

patients with relapsed HL.2%?"%8 Studies incorporating BV
into firstline therapy for older patients are underway and
there is substantial enthusiasm for studying combinations
of targeted therapies in this age group.

Incorporation of GA into clinical trials for older adults
with Hodgkin lymphoma may assist in clinical decision making, as
practitioners will have a better understanding of the overall health
status of elderly patients enrolled on specific clinical trials and the
applicability of trial results to patient seen in routine clinical prac-
tice. GA may also aid in developing supportive care interventions
to help older adults receiving cancer therapy, complete treatment,
and thus derive optimal benefit.*4

Improved treatment selection based on GA as well as the avail-
ability of highly active, targeted agents have the potential to dra-
matically alter the outcomes for older patients with HL. Studies
designed to confirm the ability of the GA to identify patients who
are at high risk for toxicity with standard combination chemother-
apy are needed to avoid delivering therapy, indiscriminately, to
patients who are unlikely to benefit from it. At the same time,
studies exploring the use of novel agents alone or in combination
with chemotherapy, are needed to improve the outcome in this
high-risk population. Ongoing trials including a multicenter phase
11 study of BV and nivolumab in older patients NCT02758717 will

help define future standards of care for this as yet unmet need.
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