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Abstract

Older patients with classic Hodgkin lymphoma (HL) often experience poor outcomes due to age-related comor-
bidities and treatment-related toxicity. Comprehensive geriatric assessment and supportive care measures, includ-
ing pre-phase corticosteroids, growth factor prophylaxis, and organ function monitoring, are essential for optimizing
treatment tolerance in this vulnerable patient population. Recent phase Ill trial (51826) demonstrated that nivolumab
plus doxorubicin, vinblastine, and dacarbazine (Nivo + AVD) significantly improves progression-free survival and is bet-
ter tolerated than brentuximab vedotin (BV) + AVD, particularly in patients over 60 years of age. Given its efficacy

and reduced toxicity, Nivo+AVD is likely to become a key treatment option for fit older patients with HL. For frail
patients, chemo-free approaches with BV and checkpoint inhibitors remain viable alternatives. Future research should
refine fitness-based treatment strategies, integrate novel agents, and enhance supportive care to improve outcomes
and minimize treatment-related toxicity in this population.
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Graphical Abstract
Treatment Stratigies for Elderly Patients with Hodgkin Lymphoma
Balancing efficacy and tolerability through geriatric assessment-guided strategies for optimizing outcomes
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Importance of advancing treatment strategies for older
patients with hodgkin lymphoma

Hodgkin lymphoma (HL) has a bimodal age distribution,
with a second incidence peak in later adulthood, affect-
ing 20-25% of patients aged >60 years [1]. While clas-
sic Hodgkin lymphoma (cHL) is generally regarded as
a curable disease, long-term outcomes in older adults
remain substantially inferior, with 5-year overall survival
(OS) rates ranging from 49 to 65%, compared to approxi-
mately 90% in younger patients [2—4]. In real-world clini-
cal practice, older patients exhibit higher relapse rates
and increased treatment-related mortality, often due to
chemotherapy intolerance, infections, and hematologic
toxicity, which frequently lead to dose reductions or early
treatment discontinuation [5]. Several additional factors
contribute to poorer outcomes in older HL. Biologically,
higher prevalence of mixed cellularity, lymphocyte-
depleted HL and Epstein Barr virus (EBV)-associated dis-
ease in older HL may confer a more aggressive course [6].
Comorbidities and functional decline in the elderly may

tion and frailty [7]. Therefore, standard chemotherapy is
poorly tolerated primarily due to bleomycin-induced pul-
monary toxicity and anthracycline-related cardiotoxicity,
and intensive regimens are generally infeasible [8].

Given these challenges, there is a critical need for tai-
lored treatment strategies that improve outcomes while
minimizing toxicity in older HL patients. As the elderly
population continues to grow and the limitations of
standard therapy become more evident, efforts have
intensified to develop age-adapted treatment approaches
that balance efficacy and safety. This requires a multi-
faceted approach: (1) employing geriatric assessment to
individualize treatment intensity; (2) optimizing sup-
portive care to reduce treatment-related complications;
(3) incorporating targeted agents (antibody—drug con-
jugate and PD-1 checkpoint inhibitors) which may be
alternatives or adjuncts to chemotherapy; and (4) refin-
ing conventional chemotherapy regimens (dose attenua-
tions or substitutions) to improve tolerability. Therefore,
this review explores the latest evidence and expert
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recommendations on treating older HL patients, cover-
ing geriatric assessment for risk stratification, supportive
care strategies including pre-phase therapy, conventional
chemotherapy approaches and modifications, emerg-
ing targeted therapies in frontline treatment, and future
directions.

Rationale for Geriatric Assessment (GA) and its impact

on treatment

Chronological age alone is a crude indicator of a patient’s
fitness for therapy. We now recognize that older patients
are a heterogeneous group, as some fit seniors can tol-
erate intensive treatment, whereas frail ones cannot,
despite similar ages [9]. Although Eastern Cooperative
Oncology Group (ECOG) Performance Status (PS) and
Karnofsky Performance Status (KPS) are widely used to
assess the degree of a patient’s functional impairment,
they do not fully capture the physiological reserve and
vulnerabilities of older patients. Comprehensive GA
(CGA) is an interdisciplinary evaluation of medical, func-
tional, cognitive, and psychosocial domains that provides
a more nuanced assessment of an older patient’s health
status [9]. CGA can uncover occult issues (e.g. subtle
cognitive impairment, poor nutrition, or unaddressed
comorbidities) and stratify patients by fitness level, guid-
ing treatment tailoring to avoid both under-treatment
and over-treatment. In older patients, performing a CGA
prior to therapy is increasingly recognized as indispensa-
ble for informing therapy decisions and predicting toler-
ance [10].

Multiple GA tools and scoring systems have been
developed and studied in lymphoma including HL. These
include general oncology GA tools such as the G8 screen-
ing tool, Charlson Comorbidity Index (CCI), Cumulative
Illness Rating Scale for Geriatrics (CIRS-G), and scales
assessing activities of daily living (ADL) and instrumental
ADL (IADL), as well as lymphoma-specific adaptations.
For example, CIRS-G quantifies comorbidity burden; a
simplified GA can classify patients as fit, unfit, or frail in
aggressive lymphoma [11]. Geriatric assessment results
have prognostic implications in older HL. In a multi-
center trial where patients > 60 received sequential bren-
tuximab vedotin (BV) and doxorubicin, vinblastine, and
dacarbazine (AVD) chemotherapy, baseline GA find-
ings stratified outcomes dramatically: patients with low
comorbidity (CIRS-G <10) had a 2-year progression-free
survival (PES) of 100%, versus only 45% if CIRS-G >10
[12]. Likewise, those with no impairment in instrumental
ADLs had a 2-year PFS of 94%, compared with 25% if any
IADL dependence was present [12]. These data under-
score that frailty as measured by GA correlates with a
markedly higher risk of treatment failure. Similarly, a
retrospective study found that older HL patients with
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severe comorbidities (CIRS grade >3) had 3-year OS of
only ~46% versus 88% in those without severe comor-
bid illness [7]. Notably, even among patients deemed
fit enough for standard chemotherapy, those with high
comorbidity still fared worse, indicating that frailty exerts
an independent adverse effect despite aggressive therapy.

Integration of GA into treatment planning

Because GA identifies vulnerabilities that might not be
evident from routine evaluation, it directly informs the
choice and intensity of therapy. Fit older patients (GA
indicating robust functional status and controlled comor-
bidities) are often treated similarly to younger patients,
with curative intent regimens, whereas frail patients (GA
revealing significant deficits) may need dose-reduced
or alternative regimens [13]. For intermediate or unfit
patients, GA can highlight specific issues to address. For
instance, borderline cardiac function might prompt use
of a liposomal doxorubicin or cardioprotective strate-
gies rather than excluding anthracycline altogether [14].
GA results should ideally be used to categorize patients
(fit, unfit, or frail) in a standardized way; however, clear
consensus on categorization in HL is still evolving. Most
existing classifications for lymphoma fitness (e.g. the Ital-
ian Lymphoma Group’s simplified GA) were developed
in diffuse large B-cell lymphoma (DLBCL) and are ret-
rospectively applied to HL [11]. Prospective HL-specific
GA studies are needed to refine these tools for this dis-
ease. Nonetheless, current expert guidelines strongly
recommend performing an objective GA in all older HL
patients [15].

In practice, a CGA for an older HL patient typically
evaluates: comorbid conditions (e.g. cardiovascular, pul-
monary diseases), medications, physical function (ADL/
IADL, gait speed or get up and go test), nutrition (e.g.
weight loss, serum albumin), cognitive status, psycholog-
ical state, and social support. Deficits in these domains
can be targeted with interventions before or during ther-
apy. For example, if GA finds poor mobility or decondi-
tioning, physical therapy can be initiated; if a patient has
borderline diabetes control or chronic obstructive pul-
monary disease, these can be optimized prior to chem-
otherapy [16]. Such interventions can expand the pool
of fit patients by mitigating risk factors. However, even
fit older patients are biologically more vulnerable than
younger patients, as age-related reductions in marrow
reserve and organ function mean higher risk of cyto-
penias and neurotoxicity [17]. Therefore, even robust
older patients benefit from close monitoring and sup-
portive care. GA is prognostic not only for survival but
also for treatment completion, as poor GA scores predict
chemotherapy modifications, early discontinuation, or
hospitalization. Identifying these risks enables upfront
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interventions, such as growth factor support and fre-
quent toxicity monitoring. GA can also guide treatment
pathways: frail patients may receive lower-intensity regi-
mens or novel agents in clinical trials, while fit patients
undergo full-dose standard or intensified therapy. As pro-
spective trials increasingly incorporate GA metrics, refin-
ing these tools will be crucial for improving outcomes in
older HL patients.

Conventional chemotherapy approaches

Combination chemotherapy remains the backbone of
curative treatment in HL. In older patients, the challenge
is to deliver an effective multidrug regimen while man-
aging the higher risk of toxicity. Historically, the ABVD
regimen (doxorubicin, bleomycin, vinblastine, dacar-
bazine) has been the standard first-line therapy for HL
across all adult age groups [18]. However, older patients
tolerate ABVD poorly due to bleomycin- and anthracy-
cline-related toxicity [18]. Treatment-related mortal-
ity is substantially higher in the elderly receiving ABVD.
For instance, among HL patients > 60 years treated on an
E2496 trial, 24% developed bleomycin lung toxicity and
18% died from treatment-related causes [19]. The risk of
life-threatening pulmonary toxicity increases with age:
bleomycin lung toxicity occurred in 13% of patients aged
60—69 and 24—-25% of those >70, versus <5% in patients
<50 [20]. Moreover, the concomitant use of granulocyte
colony-stimulating factor (G-CSF) with ABVD has been
reported to be associated with an increased risk of bleo-
mycin lung toxicity [21]. Therefore, bleomycin should
be used with caution in most older HL patients, as evi-
denced by treatment strategies that either omit bleomy-
cin entirely (using an AVD regimen) or limit its use to the
first two cycles in older patients.

Anthracyclines, particularly doxorubicin, are essential
for HL therapy as their exclusion significantly reduces
cure rates [22]. Therefore, older patients with adequate
cardiac function should receive an anthracycline-based
regimens. For example, adding doxorubicin (and bleomy-
cin) to a ChlVPP regimen increased 5-year OS from 30
to 67% [23]. Anthracycline omission should be limited to
patients with absolute contraindications, such as uncon-
trolled heart failure. When standard doxorubicin poses
a risk, alternatives like pegylated liposomal doxorubicin
[24] or pre-treatment with the cardioprotective agent
dexrazoxane [25] may be used.

Outcome of conventional therapy in older HL

Despite modifications, chemotherapy alone yields lower
cure rates in older HL. In fit elderly patients, 5-year OS
is 50-70% for advanced-stage disease and 70-80% for
early-stage disease with combined modality therapy.
Survival improvements over time likely reflect better
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supportive care and the introduction of BV in relapse
settings, with recent frontline integration of BV poten-
tially enabling effective, less toxic regimens. In contrast,
frail elderly patients ineligible for intensive therapy face
poor outcomes (median survival ~ 1 year without salvage
treatment), underscoring the need for novel first-line or
early salvage strategies.

No single chemotherapy regimen is ideal for all older
HL patients. Fit patients may receive ABVD or BV
+ AVD, replacing bleomycin with BV. Those with border-
line fitness may benefit from sequential BV and AVD or
PVAG (prednisone, vinblastine, doxorubicin, and gem-
citabine) in specialized settings. Treatment should be
personalized, incorporating anthracyclines when feasible
and adjusting regimens (e.g., omitting bleomycin, add-
ing growth factors) based on organ function and geriat-
ric assessment. The emergence of targeted therapies is
increasingly bridging conventional chemotherapy with
novel agents in frontline treatment.

Balancing efficacy and tolerability: the role of low-intensity
chemotherapy

Low-intensity chemotherapy regimens have been devel-
oped for alternatives for older HL patients who cannot
tolerate standard protocols. These regimens aim to main-
tain reasonable disease control while minimizing treat-
ment-related toxicity, which is a key concern in this age
group. The PVAG regimen demonstrates that carefully
selected low-intensity regimens can offer durable remis-
sions with improved tolerability in the elderly population.

+ PVAG (Prednisone, Vinblastine, Doxorubicin, and
Gemcitabine)

The German Hodgkin Study Group (GHSG) intro-
duced the PVAG regimen—prednisone, vinblastine,
doxorubicin, and gemcitabine—as a frontline option
for older patients with early unfavorable or advanced-
stage HL [26]. In a phase II multicenter trial, 59
patients aged 60—75 years (median 68) received 6-8
cycles of PVAG. Of these, 93% had advanced-stage
disease. PVAG achieved a complete remission (CR
or CRu) rate of 78%, with 3-year PES and OS rates
of 58% and 66%, respectively. The regimen was fea-
sible: 64% completed treatment per protocol, and
79% of the evaluable patients maintained a relative
dose intensity (RDI) >80%. Toxicity was frequent but
generally manageable, with 75% of patients experi-
encing grade 3 or 4 adverse events—primarily leu-
kopenia (53%) and infections (23%). Only one treat-
ment-related death (1.7%) occurred. The omission
of bleomycin and dacarbazine may have contributed
to improved tolerability, while a higher cumulative
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anthracycline dose likely preserved efficacy. Pulmo-
nary toxicity was reported in 7% of patients but could
not be definitively attributed to a specific agent due
to small numbers. However, the applicability of this
regimen remains limited by the study population,
which included only selected elderly patients (aged
60-75 years) with good general condition (WHO PS
<2) and preserved organ function, without undergo-
ing a formal geriatric assessment. Consequently, its
relevance to more vulnerable or frail older patients
remains uncertain. Nevertheless, PVAG appears to
balance efficacy and tolerability and may be a viable
option for fit older patients. Future PVAG-based tri-
als should incorporate standardized frailty measures
to guide patient selection.

Efficacy and role of targeted agents in the treatment
landscape of older HL patients

Targeted therapies now offer a more selective approach
in HL with fewer systemic side effects than traditional
chemotherapy. In older patients, these agents reduce
reliance on toxic drugs like bleomycin, enhancing tol-
erability. The two main classes in classical HL are the
anti-CD30 antibody—drug conjugate BV and immune
checkpoint inhibitors nivolumab and pembrolizumab.
Both have shown strong efficacy in relapsed or refractory
(R/R) HL and are increasingly being used in frontline reg-
imens for older adults.

Brentuximab Vedotin (BV)

BV targets CD30 on Hodgkin Reed-Sternberg (HRS)
cells by delivering monomethyl auristatin E [27]. In R/R
HL, BV monotherapy achieved an overall response rate
(ORR) of approximately 75%, with durable remissions
observed in some patients [28]. For older patients, BV is
particularly appealing due to its non-overlapping toxicity
profile (primarily neuropathy) as opposed to the cardiac
and pulmonary toxicities associated with conventional
chemotherapy. This shift in the management of elderly
HL has prompted investigations of BV both as monother-
apy and in combination for frontline treatment.

+« BV +AVD: The phase III ECHELON-1 [29] trial
established BV +AVD as an effective frontline regi-
men in advanced-stage HL. Although the trial pre-
dominantly enrolled younger patients, it did include
186 individuals aged 60 or older comprising 14% of
the cohort. In the overall population, BV +AVD sig-
nificantly improved modified PFS compared with
ABVD. In the older subgroup, the PES of BV + AVD
was similar to that of ABVD (5-year PFS ~67% vs
62%, P= 0.44), the subgroup analysis was underpow-
ered to detect differences. By eliminating bleomycin,
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however, BV +AVD reduced pulmonary toxicity,
with any-grade pulmonary events occurring in 2%
of patients compared to 13% with ABVD. The trade-
off was an increase in neuropathy and neutropenia:
grade >3 peripheral neuropathy occurred in 18%
of patients receiving BV +AVD compared with 3%
with ABVD, and any-grade febrile neutropenia was
reported in 37% versus 17%, respectively. This under-
scores that BV is not without toxicity; neuropathy
remains a concern, particularly in older patients who
may have pre-existing conditions—such as diabetes
mellitus, vitamin deficiencies, or infections—that
can exacerbate peripheral neuropathy. Neverthe-
less, BV-induced neuropathy is largely reversible,
and neutropenia can be managed with growth fac-
tor prophylaxis. This led to BV +AVD, with primary
G-CSF support, as the frontline regimen for fit older
advanced-stage HL patients. However, its tolerability
in older patients warrants careful monitoring.
Sequential BV and chemotherapy: An approach
involving initial BV monotherapy, followed by abbre-
viated chemotherapy and subsequent BV consolida-
tion, has been demonstrated in older HL patients
[12]. By reducing tumor burden upfront without
immediate chemotherapy-related toxicity, this strat-
egy permits subsequent treatment with a less inten-
sive regimen. Patients over 60 years received two
doses of BV followed by six cycles of AVD and BV
consolidation, achieving a 93% complete remission
rate and a 2-year PFS of 84%, with only 8% discon-
tinuing treatment and 4% experiencing grade 3 neu-
ropathy. GA assessments showed that moderately fit
patients benefited most, while those with high frailty
scores experienced higher failure rates.

BV monotherapy frontline: Given its single-agent
activity, BV has been evaluated as the initial treat-
ment for patients unfit for chemotherapy. In a phase
II study of 27 patients aged > 60 years treated with up
to 16 cycles of BV monotherapy, the ORR was 92%,
including a 73% complete remission rate; however,
most patients eventually relapsed, with a median PFS
of 10.5 months [30]. Similarly, the UK BREVITY trial
in frail elderly patients reported a complete remis-
sion rate of only 26% after four cycles and a median
PES of 7.3 months [31]. These findings indicate that
while BV monotherapy is initially effective, it rarely
produces durable remissions in the frontline setting,
and most patients ultimately require further treat-
ment. BV can serve as a bridging or palliative option.
For instance, frail older patients may receive several
cycles of BV to achieve disease control and improve
performance status, allowing for a transition to
chemotherapy or combined-modality therapy if they
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become fit enough. Additionally, in cases of localized
HL where patients are unable to tolerate chemother-
apy or radiation, BV monotherapy may offer tempo-
rary disease control.

+ BV-based regimens for frail patients: To improve
tolerability in frail patients, BV-based regimens
have been explored in combination with minimal or
attenuated chemotherapy. However, the combina-
tion of BV and bendamustine resulted in excessive
toxicity, with serious adverse events occurring in 65%
of patients, likely due to overlapping myelosuppres-
sive effects [32]. The combination of BV and dacar-
bazine achieved a 62% complete remission rate and
a median PES of about 18 months, but over 50% of
patients discontinued therapy because of adverse
effects such as neuropathy and hematologic toxicity
[32]. These findings indicate that even low-intensity
chemotherapy can substantially increase toxicity
when combined with BV in frail individuals. There-
fore, BV-based combination regimens should be used
with caution—ideally within a clinical trial setting—
and require comprehensive geriatric assessment and
close toxicity monitoring.

Peripheral neuropathy is the dose-limiting toxicity of
BV, particularly in combination regimens, and is more
pronounced in older patients. In sequential BV — AVD
regimens, limiting exposure to two induction doses plus
four consolidation doses resulted in only 4% grade 3 neu-
ropathy, whereas six cycles of BV in the BV +AVD regi-
men were associated with a higher rate of neuropathy,
primarily grade 2. Clinicians may need to reduce or delay
the subsequent BV doses if significant neuropathy devel-
ops. Overall, BV-related toxicity is manageable with dose
adjustments and lacks severe pulmonary or cardiac tox-
icities commonly seen with conventional chemotherapy,
making it a valuable option for older patients with HL.

Immune checkpoint inhibitors

Classic HL frequently overexpresses PD-L1/PD-L2 due
to 9p24.1 alterations, making it sensitive to PD-1 block-
ade [33]. In EBV-associated cHL, 9p24.1 amplification
and PD-L1 expression are further upregulated [34].
Given that EBV is present in approximately 40% of cHL
cases, PD-1 blockade offer additional therapeutic ben-
efit in this subset [35]. Anti-PD-1 monoclonal antibod-
ies nivolumab and pembrolizumab yield response rates
of approximately 65—-80% in relapsed HL, often leading
to prolonged remissions. Their side effects—primarily
immune-related events such as rash, thyroid dysfunc-
tion, and pneumonitis—differ markedly from the myelo-
suppression, neuropathy, and cardiac toxicity seen with
chemotherapy. This non-overlapping toxicity profile
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suggests that checkpoint inhibitors could be particularly
beneficial for older patients, either by reducing the need
for chemotherapy or serving as an alternative for frail
individuals.

+ Nivolumab monotherapy: In a French trial of patients
older than 60 years with significant comorbidities
(CIRS-G >6), frontline nivolumab monotherapy
resulted in a 28.6% complete metabolic response
and a median PFS of 9.8 months [36]. While some
patients achieved several months of disease control,
most eventually progressed, and 23% died during
treatment (2 from toxicity and 6 from lymphoma
progression). These findings suggest that while
nivolumab may provide temporary clinical benefit
for frail patients ineligible for chemotherapy, it is not
curative in the frontline treatment of older HL.

+ BV +Nivolumab: Combining BV and nivolumab
leverages their non-overlapping toxicities to create
a chemotherapy-free regimen. In younger relapsed
HL patients, this combination has achieved approx-
imately 85% ORR and even cured some without
chemotherapy [37]. However, in the phase II trial
evaluating frontline treatment for patients aged > 60,
the regimen achieved an ORR of 64%, falling short
of the predefined target. Complete metabolic remis-
sion was observed in 52% of patients, with a median
PES of approximately 18.3 months—or not reached
among those who achieved complete metabolic
response [38]. Notably, around 48% of patients expe-
rienced peripheral neuropathy, and there was one
sudden cardiac death potentially related to treatment.
Although the efficacy did not meet expectations for
all patients, BV combined with nivolumab induced
durable remissions in a subset of frail patients. These
findings suggest the potential for further optimiza-
tion—such as incorporating low-dose chemotherapy
or using the regimen in an induction setting—while
also highlighting the need for caution due to the
observed toxicity profile.

+ Checkpoint inhibitors combined with chemotherapy:
While the ECHELON-1 trial previously demon-
strated improved PFS and OS with BV +AVD over
ABVD in the general population, the benefit did not
extend to patients aged >60 years [39]. In this sub-
group, PFS and OS were comparable between BV
+AVD and ABVD, and BV +AVD was associated
with significantly higher rates of peripheral neu-
ropathy (any grade: 65%; grade >3: 18%) and febrile
neutropenia (37%)—highlighting the limitations of
BV-based therapy in older adults. This underscores
the need for alternative frontline strategies in older
patients that maintain efficacy while minimizing tox-
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icity. In this context, the combination of checkpoint
inhibitors with chemotherapy offers a promising
approach by potentially enhancing antitumor activ-
ity through immune modulation, while avoiding the
neurotoxicity commonly associated with BV-based
regimens.

Nivolumab +AVD (Nivo +AVD): The phase III
S$1826 trial compared Nivo + AVD with BV + AVD
in adults with newly diagnosed advanced-stage clas-
sical HL and showed a significant improvement in
outcomes. Among patients aged > 60 years (approxi-
mately 10% of the cohort), Nivo + AVD achieved a
1-year PFS of 93% versus 64% with BV +AVD, and
a l-year OS of 95% versus 83% [40]. Nivo +AVD
also demonstrated a more favorable toxicity profile.
Peripheral sensory neuropathy occurred in 32% of
patients receiving Nivo + AVD compared with 66%
with BV-AVD. Grade >2 events were reported in
10% and 49%, respectively, and grade 3 events in 2%
and 11%. Peripheral motor neuropathy was less fre-
quent with Nivo +AVD (8%, all grade; none grade
>2) compared with BV + AVD (15%, all grade; 8%
grade >2). Non-relapse mortality was also lower
with Nivo + AVD (4% vs 14%). While grade >3 neu-
tropenia was more frequent with Nivo +AVD (48%
vs 30%), serious infections were less common (6% vs
21%). Notably, G-CSF prophylaxis was required in
the BV + AVD arm but used in only 69% of patients
receiving Nivo +AVD, underscoring the regimen’s
relative safety. Immune-related adverse events—
such as hypothyroidism (15%) and rash (11%)—were
mostly low-grade and manageable, with no excess
pulmonary, hepatic, or gastrointestinal toxicity
observed. Collectively, these results establish Nivo
+AVD as a highly active and better-tolerated front-
line option for fit older patients with advanced-stage
HL. Although the trial did not include formal geriat-
ric assessments and the older subgroup was relatively
small, the demonstrated efficacy and safety profile
support Nivo +AVD as a new standard of care in
this population. Future studies incorporating fitness-
adapted strategies will be essential to expand its use
to more vulnerable elderly patients.

Pembrolizumab followed by AVD: A phase II mul-
ticenter trial explored the efficacy and safety of
sequential pembrolizumab followed by AVD chemo-
therapy in newly diagnosed patients with early unfa-
vorable or advanced-stage HL [41]. Thirty patients,
including 4 over age 60, received 3 doses of pem-
brolizumab, followed by 4—6 cycles of AVD. Com-
plete metabolic response was achieved in 37% after
pembrolizumab alone and in 100% after two cycles
of AVD. Importantly, no patients experienced pro-
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gression, death, or required further therapy, with a
median follow-up of 22.5 months. The regimen was
well tolerated; only two patients developed revers-
ible grade 3—4 immune-related events (transaminitis
and Bell’s palsy), and no treatment discontinuations
occurred. Radiotherapy was omitted even in bulky
disease. Although older patients were underrepre-
sented and no geriatric assessment was conducted,
the combination was effective across subgroups. This
sequential strategy offers a chemotherapy-sparing,
immunotherapy-driven alternative warranting fur-
ther study in older HL populations.

+ Emerging PD-1/PD-L1 Blockade Options: In addi-
tion to approved PD-1 inhibitors (nivolumab and
pembrolizumab) for cHL, several novel agents have
been developed, expanding treatment options for
R/R patients. Sintilimab and tislelizumab, both
humanized IgG4 anti-PD-1 monoclonal antibod-
ies approved in China, demonstrated high efficacy
in phase II trials involving heavily pretreated R/R
cHL patients. In the ORIENT-1 trial, sintilimab
achieved an ORR of 80.4% and CR rate of 34.3%
[42]. Similarly, tislelizumab yielded an ORR of 87.1%
and CR rate of 62.9%, with manageable toxicity pro-
files [43]. Zimberelimab, a fully human IgG4 PD-1
antibody, showed an ORR of 90.6% (CR 32.9%) in a
phase II study of 85 R/R cHL patients, with accept-
able safety [44]. Avelumab, a human IgG1 anti-PD-1
antibody with antibody-dependent cellular cytotox-
icity potential, was evaluated in the JAVELIN phase
I trial, showing modest efficacy (ORR 41.9%, CR
19.4%) in 31 heavily pretreated patients [45]. Among
these, only tislelizumab and avelumab trials included
older adults. In the tislelizumab study, four patients
(5.7%) were aged > 65 years, showing consistent effi-
cacy with low-grade hematologic toxicity [44]. In
the JAVELIN trial, seven patients (22.6%) were > 65
years, with one case of grade 4 thrombocytopenia
[44, 45]. These data support the potential feasibility
of novel PD-1 inhibitors in older R/R cHL patients.
However, evidence remains limited, and further stud-
ies are needed to validate their efficacy and safety,
particularly in elderly and frontline settings.

In summary, checkpoint inhibitors offer promis-
ing options for older patients with HL by reducing the
need for intensive chemotherapy while preserving effi-
cacy, particularly when used in combination regimens
(Table 1). Although immune-related adverse events can
occur, combining checkpoint inhibitors with chemo-
therapy may help mitigate these effects. As monotherapy,
their use is likely limited to palliative care in very frail
patients due to limited curative potential. Ongoing trials
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are evaluating their integration into first-line regimens
across all age groups, with potential applicability to fit
older adults under careful monitoring. In the relapsed
setting, where autologous stem cell transplant is often
not feasible, nivolumab or pembrolizumab have become
standard therapies, offering durable disease control with
acceptable toxicity.

Other Novel/Targeted Therapies

In addition to conventional therapies, several emerging
immunotherapies—including immunomodulatory drugs
and cell-based approaches—are under investigation for
elderly patients with HL.

3

Lenalidomide: Lenalidomide is an immunomodu-
latory drug that can enhance immune response. A
phase I trial combined lenalidomide with AVD in
patients over 60 [47]. The regimen achieved an ORR
of 86% and a 3-year PES of approximately 70%, indi-
cating clinical activity; however, substantial hemato-
logic toxicity was observed. The study suggested that
AVD may not be an optimal backbone for lenalido-
mide due to overlapping bone marrow suppression.
Future research may better define the role of lena-
lidomide or similar agents, potentially as part of less
intensive regimens or in maintenance settings for
older patients with HL.

Cellular therapies: While cellular therapies including
Chimeric Antigen Receptor (CAR) T-cell therapy are
transforming the treatment landscape of lymphoid
malignancies [48—51], their role in HL remains inves-
tigational. Considering that cHL is characterized by
a highly immunosuppressive tumor microenviron-
ment (TME) and diminished HLA expression on
HRS cells, adoptive T-cell therapy may offer a means
to circumvent these mechanisms of immune evasion
[52].

— CD30 CAR T-cell therapy: CD30 is highly

expressed on HRS cells and minimally on normal
tissues, making it an attractive target for CAR T-cell
therapy in cHL. Early-phase trials of CD30 CAR T
cells have demonstrated manageable toxicity and
encouraging clinical activity in R/R cHL, including
older patients and those heavily pretreated with BV
or checkpoint inhibitors. Fludarabine-based lym-
phodepletion appears to enhance CAR T-cell per-
sistence and response rates. Across trials, ORRs
range from 29% without lymphodepletion to 62%
with lymphodepletion, with CRs ranging from
29 to 51%, respectively. Notably, Cytokine release
syndrome (CRS) has generally been mild, no cases
of immune effector cell-associated neurotoxicity
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syndrome (ICANS) were reported, and significant
infectious complications have not been observed.
Grade 3—4 cytopenias occurred primarily in stud-
ies using lymphodepleting regimens. Investigational
strategies include CCR4 co-expression to enhance
tumor trafficking, allogeneic CD30 CAR-EBV-spe-
cific T-cells, and sequential use of immune check-
point inhibitors [52-54]. Given the intensity of
treatment, CD30 CAR T-cell therapy may be best
suited for carefully selected older patients who are
able to tolerate lymphodepleting chemotherapy;
however, its safety and efficacy in elderly popula-
tions warrant further prospective validation.

EBV-specific T-cell therapy: cHL is generally char-
acterized by a sparse population of malignant
HRS cells embedded within an abundant, immune
cell-rich microenvironment. The distinct histo-
logical profile of cHL provides a strong rationale
for immunotherapeutic strategies targeting EBV
antigens, given that approximately 40% of cases
are EBV-positive—offering a unique opportunity
for EBV-specific T-cell (EBVST) therapy. HRS
cells exhibit a type II latency pattern character-
ized by latent membrane proteins 1 and 2 (LMP1
and LMP2), EBV nuclear antigen 1 (EBNA1), and
BamH1-A right frame 1 (BARF1) expression.
Therefore, the development of LMP-specific cyto-
toxic T lymphocytes (CTLs) has demonstrated clin-
ical efficacy in cHL, achieving a CR rate of 96% in
patients in remission and 52% in those with active
disease [52, 55]. Furthermore, engineering EBVSTs
to express a dominant-negative TGF-B receptor
has shown to enhance efficacy by counteracting
the immunosuppressive TME [52, 56]. Allogeneic
EBVSTs have also proven to be feasible and effec-
tive for both remission and active disease follow-
ing transplantation [52, 57]. Recent strategies have
focused on co-expressing CD30-directed CARs on
EBVSTs (CD30.CAR-EBVSTs) to increase tumor
specificity and persistence. The ongoing BESTA
trial is investigating allogeneic CD30.CAR-EBVSTs
in patients with R/R CD30-positive lymphomas,
including elderly patients with cHL [53]. How-
ever, the use of allogeneic EBVSTs raises concerns
regarding graft-versus-host disease, which neces-
sitates further evaluation in clinical trials. Despite
these challenges, off-the-shelf allogeneic EBVSTs
derived from healthy donors represent a promising,
scalable, and potentially low-toxicity immunothera-
peutic approach for elderly patients with EBV-pos-
itive cHL, particularly those with impaired autolo-
gous T-cell function due to immunosenescence or
prior therapies. Ongoing studies will be essential
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to establish their long-term safety and efficacy in
this population, including the understudied role of
CD4* T cells in sustaining antitumor immunity [51,
52,57, 58].

While effective, targeted agents are associated with
substantial financial costs. Immune checkpoint inhibi-
tors, in particular, can lead to immune-related toxicities
that may necessitate prompt immunosuppressive treat-
ment. Older patients are especially vulnerable, as cor-
ticosteroids used to manage these toxicities can cause
significant side effects, underscoring the importance of
vigilant supportive care. Despite these challenges, CD30-
and PD-1-targeted therapies have improved outcomes
in older HL patients. BV has benefited patients intoler-
ant to bleomycin, and checkpoint inhibitors may reduce
reliance on cytotoxic agents. Future frontline regimens
may incorporate targeted therapies with minimal chem-
otherapy—e.g., PD-1 inhibitors plus BV, followed by
abbreviated AVD and possible anti-PD-1 maintenance—
to optimize efficacy while reducing toxicity. In fit older
patients with advanced-stage disease, Nivo +AVD is
expected to become the new standard of care.

Supportive care strategies for older HL patients
Optimal management of the patients with older HL
requires comprehensive supportive care to enhance treat-
ment tolerance and quality of life. Key strategies include:

+ Pre-Phase Therapy: The majority of studies on pre-
phase treatment have been conducted in aggressive
non-Hodgkin lymphomas [15]. In particular, the use
of pre-phase steroids is widely recommended for
elderly, treatment-naive patients with DLBCL. In
the German High-Grade Non-Hodgkin Lymphoma
Study Group (DSHNHL) trials, which included
elderly DLBCL patients aged 61 to 75 years, pre-
phase treatment with a single intravenous injection
of vincristine (1 mg) and oral prednisone (100 mg
daily for 5-7 days) was shown to reduce the inci-
dence of tumor lysis syndrome, improve functional
status, and decrease treatment-related mortality, par-
ticularly during the first cycle. Notably, similar ben-
eficial effects were also observed with prednisone
alone [59, 60]. Although further studies are war-
ranted to determine the efficacy, optimal dosage, and
duration of pre-phase steroids in older patients with
cHL, expert guidelines currently recommend the use
of pre-phase steroids in this population (e.g., oral
prednisone 60—80 mg daily for 5 days) [15].

+ Growth Factor Support: Older patients are particu-
larly susceptible to chemotherapy-induced neutrope-
nia and its complications due to diminished marrow
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reserve. In the ECHELON-1 trial [29], primary pro-
phylactic G-CSF—including 34% long-acting and 73%
short-acting formulations—reduced rates of grade >3
neutropenia (70% vs 29%), febrile neutropenia (21%
vs 11%), and hospitalization (38% vs 29%) in patients
receiving BV +AVD. G-CSF prophylaxis also mini-
mized treatment delays across all agents—BV (49% vs
35%), doxorubicin (50% vs 37%), vinblastine (50% vs
35%), and dacarbazine (49% vs 37%)—thereby helping
to preserve dose intensity. Importantly, G-CSF proph-
ylaxis did not increase pulmonary toxicity, which was
a concern in BV-based regimens [61]. While these
findings support routine G-CSF prophylaxis use, the
study was not elderly-specific and included a limited
G-CSF prophylaxis subgroup, highlighting the need
for further data in older populations.

Infection Prophylaxis and Monitoring: Older patients
face an elevated risk of infection [6]. Prophylactic
strategies may include trimethoprim-sulfamethox-
azole (TMP-SMX) (particularly during prolonged
corticosteroid use), age-appropriate vaccinations
(e.g., influenza, COVID-19, shingles), and, in selected
cases, prophylactic fluoroquinolones. During febrile
episodes, prompt evaluation with a low threshold for
hospitalization and initiation of intravenous antibiot-
ics is essential to mitigate severe infectious complica-
tions.

+ Organ Function Surveillance:

o Pulmonary: Baseline pulmonary function tests
including diftusing capacity for carbon monoxide
(DLCO) and vigilant screening (e.g., pulse oxime-
try) are recommended to detect bleomycin toxic-
ity, with early discontinuation if necessary. Early
discontinuation is advised if toxicity emerges—
especially given that a BC Cancer study found
that 38% of lung toxicity cases occurred within
the first two cycles [2].

o Cardiac: Baseline echocardiogram or multigated
acquisition scan is recommended before anthra-
cycline use, with cardioprotective strategies
(dexrazoxane, liposomal doxorubicin) for at-risk
patients [62].

o Neurotoxicity: Baseline and regular neurologic
assessments help detect and manage neuropa-
thy, with dose adjustments as necessary. Vali-
dated peripheral neuropathy grading tools should
be considered to guide BV dose modification in
elderly HL patients.

o Renal: Regular monitoring of creatinine and elec-
trolytes, with emphasis on maintaining hydra-
tion.
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+ Dose Adjustments and Schedule Modifications:
Adjusting the dose or extending the treatment inter-
val—for example, modifying the schedule from
every 2 weeks to every 3 weeks—can help mitigate
toxicities such as neutropenia or neuropathy. This
approach allows for the continuation of therapy at a
reduced intensity, minimizing the need for treatment
discontinuation.

+ DPsychosocial Support and Rehabilitation: Engag-
ing social workers, nutritionists, and physical thera-
pists can help address challenges such as social
isolation, nutritional deficiencies, physical decon-
ditioning, cognitive changes, and mood disorders.
Early involvement of palliative care supports effec-
tive symptom management and facilitates goals-of-
care discussions. Additionally, studies have shown
that maintaining physical activity during treatment
improves clinical outcomes and reduces fatigue [63].

Outlook

Outcomes for older patients with HL have remained
suboptimal, with cure rates still lagging behind those of
younger individuals. However, recent advances such as
the integration of brentuximab vedotin and the emer-
gence of Nivo + AVD have improved efficacy and tol-
erability in fit older adults. These benefits, however,
have not fully extended to frail patients, who continue
to face high risks of relapse and treatment-related tox-
icity. Chemo-free regimens involving BV or check-
point inhibitors may offer temporary disease control
but rarely induce durable remissions in the frontline
setting. Improving outcomes across the full spectrum
of older HL patients will require treatment strategies
that are individualized based on geriatric assessment,
incorporate novel agents in less toxic regimens, and are
promoted by robust supportive care to mitigate compli-
cations and preserve function. Advances in biomarker-
driven risk stratification may further refine therapeutic
decision-making. Ultimately, narrowing the survival gap
between older and younger patients will depend on the
development of precision, tolerance-adapted therapies
guided by continued translational/clinical research and
multidisciplinary care.

Authors’ contributions
CHP, HC, and SJK conceptualized the review and wrote the manuscript.

Funding

This research was supported by the grant of the Korea Health Technol-

ogy R&D Project through the Korea Health Industry Development Institute
(KHIDI) funded by the Ministry of Health & Welfare, Republic of Korea (RS-
2022-KH130563, RS-2024-00404555, and RS-2024-00438765), and a National
Research Foundation of Korea (NRF) grant funded by the Ministry of Science
and ICT (RS-2023-00208390).

Page 11 of 13

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Blood Cancer Research Institute, Yonsei University College of Medicine,
Seoul 03722, Republic of Korea. Division of Hematology and Oncology,
Department of Internal Medicine, Yongin Severance Hospital, Yongin-si,
Gyeonggi-do 16995, Republic of Korea. *Division of Hematology, Department
of Internal Medicine, Yonsei University College of Medicine, Seoul 03722,
Republic of Korea.

Received: 20 April 2025 Revised: 20 May 2025 Accepted: 27 May 2025
Published online: 12 June 2025

References

1. Shenoy P, Maggioncalda A, Malik N, Flowers CR. Incidence patterns and
outcomes for hodgkin lymphoma patients in the United States. Adv
Hematol. 2011;2011:725219.

2. Cheng PTM, Villa D, Gerrie AS, Freeman CL, Slack GW, Gascoyne RD, et al.
The outcome of older adults with classic Hodgkin lymphoma in British
Columbia. Blood Adv. 2022;6(22):5924-32.

3. Engert A, BallovaV, Haverkamp H, Pfistner B, Josting A, Dihmke E, et al.
Hodgkin's lymphoma in elderly patients: a comprehensive retrospec-
tive analysis from the German Hodgkin's Study Group. J Clin Oncol.
2005;23(22):5052-60.

4. ShahH, Jang H, Kim S, Halwani AS. A comprehensive SEER registry
analysis of elderly patients with classical Hodgkin lymphoma based on
treatment era and race. Br J Haematol. 2023;200(5):579-86.

5. LiaK Jorgensen RRK, B LW, Fluge O, Fagerli UM, Bersvendsen H, et al.
Overall survival and causes of death in elderly patients with Hodgkin
lymphoma: a Norwegian population-based case-control study. Haemato-
logica. 2024;109(5):1403-12.

6. Barrett A, Collins GP. Older patients with Hodgkin Lymphoma: Walking
the tightrope of efficacy and toxicity. Front Oncol. 2022;12:1017787.

7. GalliE, Cuccaro A, Maiolo E, Bellesi S, D'Alo F, Fusco D, et al. Comorbidity
assessment to determine prognosis in older adult patients with classical
Hodgkin lymphoma. Hematol Oncol. 2020;38(2):153-61.

8. Rozman S, JezersekNovakovi¢ B, Ruzi¢Gorenjec N, Novakovic¢ S. Treatment
outcomes and relative dose intensity of chemotherapy in patients with
advanced Hodgkin lymphoma. Oncol Lett. 2022;24(3):320.

9. Mohile SG, Dale W, Somerfield MR, Schonberg MA, Boyd CM, Burhenn PS,
et al. Practical Assessment and Management of Vulnerabilities in Older
Patients Receiving Chemotherapy: ASCO Guideline for Geriatric Oncol-
ogy. J Clin Oncol. 2018;36(22):2326-47.

10. Kalsi T, Babic-lllman G, Ross PJ, Maisey NR, Hughes S, Fields P, et al. The
impact of comprehensive geriatric assessment interventions on toler-
ance to chemotherapy in older people. Br J Cancer. 2015;112(9):1435-44.

11. Merli F, Luminari S, Tucci A, Arcari A, Rigacci L, Hawkes E, et al. Simpli-
fied Geriatric Assessment in Older Patients With Diffuse Large B-Cell
Lymphoma: The Prospective Elderly Project of the Fondazione Italiana
Linfomi. J Clin Oncol. 2021;39(11):1214-22.

12. Evens AM, Advani RH, Helenowski IB, Fanale M, Smith SM, Jovanovic
BD, et al. Multicenter Phase Il Study of Sequential Brentuximab Vedotin
and Doxorubicin, Vinblastine, and Dacarbazine Chemotherapy for Older
Patients With Untreated Classical Hodgkin Lymphoma. J Clin Oncol.
2018;36(30):3015-22.

13. Evens AM, McKenna M, Ryu Tiger YK, Upshaw JN. Hodgkin lymphoma
treatment for older persons in the modern era. Hematology Am Soc
Hematol Educ Program. 2023;2023(1):483-99.



Park et al. Blood Research

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31

32.

33

(2025) 60:35

Rigacci L, Annibali O, Kovalchuk S, Bonifacio E, Pregnolato F, Angrilli

F, et al. Nonpeghylated liposomal doxorubicin combination regimen
(R-COMP) for the treatment of lymphoma patients with advanced age or
cardiac comorbidity. Hematol Oncol. 2020;38(4):478-86.

McKenna M, Ryu Tiger YK, Rutherford SC, Evens AM. The Management
of older patients with Hodgkin lymphoma: implications of S1826. Semin
Hematol. 2024,61(4):236-44.

Dale W, Klepin HD, Williams GR, Alibhai SMH, Bergerot C, Brintzenhofeszoc
K, et al. Practical Assessment and Management of Vulnerabilities in Older
Patients Receiving Systemic Cancer Therapy: ASCO Guideline Update. J
Clin Oncol. 2023;41(26):4293-312.

Marrow BONE. THYMUS AND BLOOD: CHANGES ACROSS THE LIFESPAN.
Aging health. 2009;5(3):385-93.

Brockelmann PJ. Treatment approaches for older Hodgkin lymphoma
patients. Curr Opin Oncol. 2024;36(5):353-9.

Gordon LI, Hong F, Fisher RI, Bartlett NL, Connors JM, Gascoyne RD, et al.
Randomized phase Il trial of ABVD versus Stanford V with or without
radiation therapy in locally extensive and advanced-stage Hodgkin
lymphoma: an intergroup study coordinated by the Eastern Cooperative
Oncology Group (E2496). J Clin Oncol. 2013;31(6):684-91.

Thomas TS, Luo S, Reagan PM, Keller JW, Sanfilippo KM, Carson KR.
Advancing age and the risk of bleomycin pulmonary toxicity in a largely
older cohort of patients with newly diagnosed Hodgkin Lymphoma. J
Geriatr Oncol. 2020;11(1):69-74.

Andersen MD, Kamper P, dAmore A, Clausen M, Bentzen H, dAmore F.
The incidence of bleomycin induced lung toxicity is increased in Hodgkin
lymphoma patients over 45 years exposed to granulocyte-colony stimu-
lating growth factor (dagger). Leuk Lymphoma. 2019;60(4):927-33.
Upshaw JN, Nelson J, Sweigart B, Rodday AM, Kumar AJ, Konstam MA,

et al. Impact of Preexisting Heart Failure on Treatment and Outcomes

in Older Patients With Hodgkin Lymphoma. JACC CardioOncol.
2024;6(2):200-13.

Weekes CD, Vose JM, Lynch JC, Weisenburger DD, Bierman PJ, Greiner T,
et al. Hodgkin's disease in the elderly: improved treatment outcome with
a doxorubicin-containing regimen. J Clin Oncol. 2002;20(4):1087-93.
LiuW, Yang M, Ping L, Xie Y, Wang X, Zhu J, et al. Chemotherapy with a
Pegylated Liposomal Doxorubicin-Containing Regimen in Newly Diag-
nosed Hodgkin Lymphoma Patients. Cardiovasc Toxicol. 2021;21(1):12-6.
Swain SM, Whaley FS, Gerber MC, Weisberg S, York M, Spicer D, et al.
Cardioprotection with dexrazoxane for doxorubicin-containing therapy
in advanced breast cancer. J Clin Oncol. 1997;15(4):1318-32.

Boll B, Bredenfeld H, Gorgen H, Halbsguth T, Eich HT, Soekler M, et al.
Phase 2 study of PVAG (prednisone, vinblastine, doxorubicin, gemcit-
abine) in elderly patients with early unfavorable or advanced stage
Hodgkin lymphoma. Blood. 2011;118(24):6292-8.

Ansell SM. Brentuximab vedotin. Blood. 2014;124(22):3197-200.

Younes A, Gopal AK, Smith SE, Ansell SM, Rosenblatt JD, Savage KJ,

et al. Results of a pivotal phase Il study of brentuximab vedotin for
patients with relapsed or refractory Hodgkin's lymphoma. J Clin Oncol.
2012;30(18):2183-9.

Ansell SM, Radford J, Connors JM, Dlugosz-Danecka M, Kim WS, Gallamini
A, et al. Overall Survival with Brentuximab Vedotin in Stage Ill or IV Hodg-
kin's Lymphoma. N Engl J Med. 2022,387(4):310-20.

Forero-Torres A, Holkova B, Goldschmidt J, Chen R, Olsen G, Boccia RV,

et al. Phase 2 study of frontline brentuximab vedotin monotherapy

in Hodgkin lymphoma patients aged 60 years and older. Blood.
2015;126(26):2798-804.

Gibb A, Pirrie SJ, Linton K, Warbey V, Paterson K, Davies AJ, et al. Results
of a UK National Cancer Research Institute Phase Il study of brentuximab
vedotin using a response-adapted design in the first-line treatment

of patients with classical Hodgkin lymphoma unsuitable for chemo-
therapy due to age, frailty or comorbidity (BREVITY). Br J Haematol.
2021;193(1):63-71.

Friedberg JW, Forero-Torres A, Bordoni RE, Cline VJM, Patel Donnelly D,
Flynn PJ, et al. Frontline brentuximab vedotin in combination with dac-
arbazine or bendamustine in patients aged >/=60 years with HL. Blood.
2017;130(26):2829-37.

Al-Hadidi SA, Lee HJ. Checkpoint Inhibition Therapy in Transplant-Ineligi-
ble Relapsed or Refractory Classic Hodgkin Lymphoma. JCO Oncol Pract.
2021,17(2):64-71.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

Page 12 of 13

Green MR, Rodig S, Juszczynski P, Ouyang J, Sinha P, O'Donnell E, et al.
Constitutive AP-1 activity and EBV infection induce PD-L1 in Hodgkin
lymphomas and posttransplant lymphoproliferative disorders: implica-
tions for targeted therapy. Clin Cancer Res. 2012;18(6):1611-8.

Kippers R. The biology of Hodgkin's lymphoma. Nat Rev Cancer.
2009,9(1):15-27.

Rossi C, Manson G, Marouf A, Cabannes-Hamy A, Nicolas-Virelizier E,
Maerevoet M, et al. Classic Hodgkin Lymphoma: The LYSA pragmatic
guidelines. Eur J Cancer. 2024;213:115073.

Advani RH, Moskowitz AJ, Bartlett NL, Vose JM, Ramchandren R, Feld-
man TA, et al. Brentuximab vedotin in combination with nivolumab in
relapsed or refractory Hodgkin lymphoma: 3-year study results. Blood.
2021;138(6):427-38.

Cheson BD, Bartlett NL, LaPlant B, Lee HJ, Advani RJ, Christian B,

et al. Brentuximab vedotin plus nivolumab as first-line therapy in

older or chemotherapy-ineligible patients with Hodgkin lymphoma
(ACCRU): a multicentre, single-arm, phase 2 trial. Lancet Haematol.
2020;7(11):e808-15.

Evens AM, Connors JM, Younes A, Ansell SM, Kim WS, Radford J, et al.
Older patients (aged >60 years) with previously untreated advanced-
stage classical Hodgkin lymphoma: a detailed analysis from the phase Il
ECHELON-1 study. Haematologica. 2022;107(5):1086-94.

Herrera AF, LeBlanc M, Castellino SM, Li H, Rutherford SC, Evens AM, et al.
Nivolumab+AVD in Advanced-Stage Classic Hodgkin's Lymphoma. N
EnglJ Med. 2024,391(15):1379-89.

Allen PB, Savas H, Evens AM, Advani RH, Palmer B, Pro B, et al. Pembroli-
zumab followed by AVD in untreated early unfavorable and advanced-
stage classical Hodgkin lymphoma. Blood. 2021;137(10):1318-26.

ShiY, SuH, Song Y, Jiang W, Sun X, Qian W, et al. Safety and activity

of sintilimab in patients with relapsed or refractory classical Hodgkin
lymphoma (ORIENT-1): a multicentre, single-arm, phase 2 trial. Lancet
Haematol. 2019;6(1):e12-9.

SongY, Gao Q, Zhang H, Fan L, Zhou J, Zou D, et al. Treatment of relapsed
or refractory classical Hodgkin lymphoma with the anti-PD-1, tisleli-
zumab: results of a phase 2, single-arm, multicenter study. Leukemia.
2020;34(2):533-42.

Lin N, Zhang M, Bai H, Liu H, Cui J, Ke X, et al. Efficacy and safety of
GLS-010 (zimberelimab) in patients with relapsed or refractory classical
Hodgkin lymphoma: A multicenter, single-arm, phase Il study. Eur J
Cancer. 2022;164:117-26.

Herrera AF, Burton C, Radford J, Miall F, Townsend W, Santoro A, et al.
Avelumab in relapsed/refractory classical Hodgkin lymphoma: phase 1b
results from the JAVELIN Hodgkins trial. Blood Adv. 2021;5(17):3387-96.
Friedberg JW, Bordoni R, Patel-Donnelly D, Larson T, Goldschmidt J,
Boccia R, et al. Brentuximab vedotin with dacarbazine or nivolumab as
frontline cHL therapy for older patients ineligible for chemotherapy.
Blood. 2024;143(9):786-95.

Boll B, Plutschow A, Burkle C, Atta J, Pfreundschuh M, Feuring-Buske M,
et al. Doxorubicin, vinblastine, dacarbazine and lenalidomide for older
Hodgkin lymphoma patients: final results of a German Hodgkin Study
Group (GHSG) phase-l trial. Br J Haematol. 2019;185(1):42-52.

Cho H, Kim KH, Lee H, Kim CG, Chung H, Choi YS, et al. Adaptive Natural
Killer Cells Facilitate Effector Functions of Daratumumab in Multiple
Myeloma. Clin Cancer Res. 2021;27(10):2947-58.

Chung H, Cho H. Recent advances in cellular immunotherapy for lym-
phoid malignancies. Blood Res. 2023;58(4):166-72.

Kim S, Chung H, Kwak JE, Kim YR, Park CH, Kim Y, et al. Clearing soluble
MIC reverses the impaired function of natural killer cells from patients
with multiple myeloma. J Immunother Cancer. 2024;12(1):e007886.
Kim S, Kwak JE, Koh JY, Lee JE, Kook HW, Kim M, et al. NKG2D-mediated
cytotoxicity of CD4 cytotoxic T cells in multiple myeloma. Blood.
2025;19:blood.2024025875.

Ho C, Ruella M, Levine BL, Svoboda J. Adoptive T-cell therapy for Hodgkin
lymphoma. Blood Adv. 2021;5(20):4291-302.

Muhsen IN, Hill LC, Ramos CA. Chimeric Antigen Receptor T Cells

in Hodgkin and T-Cell Lymphomas. Hematol Oncol Clin North Am.
2023;37(6):1107-24.

Ramos CA, Grover NS, Beaven AW, Lulla PD, Wu MF, lvanova A, et al.
Anti-CD30 CAR-T Cell Therapy in Relapsed and Refractory Hodgkin Lym-
phoma. J Clin Oncol. 2020;38(32):3794-804.



Park et al. Blood Research (2025) 60:35

55.

56.

57.

58.

59.

60.

61.

62.

63.

Bollard CM, Straathof KC, Huls MH, Leen A, Lacuesta K, Davis A, et al. The
generation and characterization of LMP2-specific CTLs for use as adop-
tive transfer from patients with relapsed EBV-positive Hodgkin disease. J
Immunother. 2004;27(4):317-27.

Bollard CM, Tripic T, Cruz CR, Dotti G, Gottschalk S, Torrano V, et al. Tumor-
Specific T-Cells Engineered to Overcome Tumor Immune Evasion Induce
Clinical Responses in Patients With Relapsed Hodgkin Lymphoma. J Clin
Oncol. 2018;36(11):1128-39.

McLaughlin LP, Rouce R, Gottschalk S, Torrano V, Carrum G, Wu MF,

et al. EBV/LMP-specific T cells maintain remissions of T- and B-cell EBV
lymphomas after allogeneic bone marrow transplantation. Blood.
2018;132(22):2351-61.

Choi IK, Wang Z, Ke Q, Hong M, Paul DW Jr, Fernandes SM, et al. Mecha-
nism of EBV inducing anti-tumour immunity and its therapeutic use.
Nature. 2021;590(7844):157-62.

Pfreundschuh M. How | treat elderly patients with diffuse large B-cell
lymphoma. Blood. 2010;116(24):5103-10.

Pfreundschuh M, Trimper L, Kloess M, Schmits R, Feller AC, Rudolph

C, et al. Two-weekly or 3-weekly CHOP chemotherapy with or without
etoposide for the treatment of young patients with good-prognosis
(normal LDH) aggressive lymphomas: results of the NHL-B1 trial of the
DSHNHL. Blood. 2004;104(3):626-33.

Straus D, Collins G, Walewski J, Zinzani PL, Grigg A, Sureda A, et al. Primary
prophylaxis with G-CSF may improve outcomes in patients with newly
diagnosed stage Ill/IV Hodgkin lymphoma treated with brentuximab
vedotin plus chemotherapy. Leuk Lymphoma. 2020;61(12):2931-8.
Armenian SH, Lacchetti C, Barac A, Carver J, Constine LS, Denduluri N,

et al. Prevention and Monitoring of Cardiac Dysfunction in Survivors of
Adult Cancers: American Society of Clinical Oncology Clinical Practice
Guideline. J Clin Oncol. 2017;35(8):893-911.

Dimeo FC, Stieglitz RD, Novelli-Fischer U, Fetscher S, Keul J. Effects of
physical activity on the fatigue and psychologic status of cancer patients
during chemotherapy. Cancer. 1999;85(10):2273-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 13 of 13



	Treatment of older patients with Hodgkin lymphoma
	Abstract 
	Introduction
	Importance of advancing treatment strategies for older patients with hodgkin lymphoma
	Rationale for Geriatric Assessment (GA) and its impact on treatment
	Integration of GA into treatment planning
	Conventional chemotherapy approaches
	Outcome of conventional therapy in older HL
	Balancing efficacy and tolerability: the role of low-intensity chemotherapy
	Efficacy and role of targeted agents in the treatment landscape of older HL patients
	Brentuximab Vedotin (BV)
	Immune checkpoint inhibitors
	Other NovelTargeted Therapies

	Supportive care strategies for older HL patients
	Outlook
	References


