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Abstract

Classical Hodgkin lymphoma (cHL) is a rare cancer, usually affecting
young adults and those over 55 years. A subset of patients experi-
ences relapsed or refractory disease, which remains a treatment chal-
lenge. Understanding molecular biomarkers, especially programmed
cell death protein 1 (PD-1), is increasingly important for developing new
therapies. PD-1is an immune checkpoint that controls T-cell activation,
and its overexpression in cHL enables tumors to evade immune detec-
tion. Immune checkpoint inhibitors, such as nivolumab, have shown
promise in treating relapsed or refractory cHL by blocking PD-1and re-
storing immune responses. This developing landscape requires oncol-
ogy advanced practitioners to be aware of PD-1 as both a therapeutic
target and a predictive biomarker, allowing for personalized treatment
plans. Additionally, ensuring equitable access to these innovations re-
mains a major concern, particularly for underserved populations. On-
cology advanced practitioners play a critical role in closing care gaps,
advocating for broader access, and maintaining ethical standards.

ymphoma is a group of
blood cancers that origi-
nate from lymphocytes,
a type of white blood cell

a characteristic bimodal age dis-
tribution, with incidence peaking
in young adults aged 15 to 30 years
and again in those aged 55 years

involved in the body’s immune de-
fense. These cancers most often af-
fect the lymph nodes or other lym-
phoid tissues (Lymphoma Research
Foundation, 2025). One specific and
relatively rare subtype is classical
Hodgkin lymphoma (cHL), which
develops from B cells and displays

and up (Brice et al., 2021). Accord-
ing to the National Cancer Institute,
approximately 8,920 new cases of
HL are expected to be diagnosed
in the United States in 2026, result-
ing in approximately 1,100 deaths.
Although cHL is considered highly
curable with standard front-line

J Adv Pract Oncol W JADPRO.com


http://JADPRO.com
mailto:mdguerre@mdanderson.org
https://doi.org/10.6004/jadpro.2026.17.5.3

PD-1 INHIBITORS IN HL PRACTICE MATTERS

therapy, approximately 10% to 20% of patients
experience relapses or develop refractory disease,
which poses additional challenges and worsens
prognosis (Randall & Spinner, 2023).

PD-1 AND ITS RELEVANCE IN cHL

In this evolving therapeutic landscape, it is increas-
ingly important for oncology advanced practitioners
(APs) to understand emerging genomic markers/
biomarkers and their implications for treatment.
One such biomarker is programmed cell death pro-
tein 1 (PD-1), an immune checkpoint receptor lo-
cated on T cells. Under normal physiological condi-
tions, PD-1 functions as a regulatory mechanism to
prevent excessive immune activation (Chamoto et
al., 2023). When PD-1 binds to its ligands, PD-L1 or
PD-L2, T cell activity is suppressed. Many cancers,
including HL, exploit this pathway by overexpress-
ing PD-L1 (Hudson et al., 2020). This interaction
effectively turns off the immune response, allowing
the tumor to evade detection and destruction by the
immune system (Ansell et al., 2015).

This knowledge has led to the development of
therapies targeting the PD-1 pathway. Drugs such
as nivolumab (Opdivo), a PD-1 inhibitor, are now
being used in the treatment of relapsed or refrac-
tory cHL. These immune checkpoint inhibitors
restore immune function by blocking the PD-1 re-
ceptor, thereby enabling T cells to recognize and
attack cancer cells. Clinical trials have shown that
these therapies produce durable responses and
are generally well tolerated. Using PD-1 as both
a therapeutic and a predictive biomarker empha-
sizes the expanding role of precision medicine in
oncology. Instead of a one-size-fits-all approach,
treatments can now be tailored to the specific
biological characteristics of a patient’s tumor. For
patients whose tumor tissue demonstrates PD-1
pathway activation, PD-1 inhibitors may be par-
ticularly effective. This approach helps maximize
treatment benefits while reducing exposure to the
toxic effects of chemotherapy, which is especially
important for younger individuals, older patients,
or those with comorbidities who may not tolerate
intensive regimens (Burton et al., 2024).

PD-1 Inhibitors in the Treatment Landscape
Herrera (2018) raised an important question that
continues to shape modern management of cHL:

Where do PD-1 inhibitors fit within the treatment
landscape? Historically, front-line treatment for
cHL has consisted of combination chemotherapy
with or without radiation therapy. As described
by Burton et al. (2024), standard regimens such as
ABVD (doxorubicin, bleomycin, vinblastine, and
dacarbazine) or BV (brentuximab vedotin) plus
AVD (doxorubicin, vinblastine, and dacarbazine)
have been widely used, with treatment intensity
tailored to clinical risk factors. More recently,
PD-1 inhibitors have moved into the frontline set-
ting in combination regimens, such as nivolumab
plus AVD (Nivo-AVD), demonstrating promising
efficacy and improved tolerability.

The role of PD-1inhibitors becomes even more
prominent in the relapsed or refractory setting.
Traditionally, patients with relapsed or refractory
cHL were treated with non-cross-resistant cyto-
toxic chemotherapy regimens followed by autol-
ogous stem cell transplant (ASCT) in those with
chemosensitive disease. BV was later introduced
and initially approved as a single agent for patients
with cHL who relapsed after multiple prior thera-
pies. Its use subsequently expanded to include
pre-ASCT salvage therapy, both as monotherapy
and in combination regimens (Burton et al., 2024).

Today, anti-PD-1 therapies have reshaped this
space. Nivolumab and pembrolizumab (Keytru-
da) have demonstrated superior outcomes com-
pared with BV in several clinical settings (Table
1). These agents, used either as monotherapy or in
combination approaches, are now standard treat-
ment options for patients who relapse after ASCT
and are increasingly being incorporated earlier in
the treatment algorithm.

Despite these advances, salvage chemotherapy
followed by ASCT remains a cornerstone of care for
eligible patients with relapsed or refractory cHL.
However, the integration of PD-1 inhibitors across
multiple lines of therapy reflects a shift toward im-
munotherapy-based strategies that are improving
both disease control and tolerability for patients.

Role of Oncology APs

For oncology APs, staying informed about molecu-
lar targets such as PD-1 is essential to advancing
patient-centered care. Knowing when to order bio-
marker testing, interpreting results in collabora-
tion with the care team, managing adverse effects,
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ﬁl’able 1. Approved PD-1 Inhibitors and Regimens for cHL R
Medication Mechanism of action Indication
Nivolumab PD-1 inhibitor Frontline, relapsed/refractory cHL, after ASCT
Pembrolizumab PD-1 inhibitor Relapsed/refractory cHL
Note. ASCT = autologous stem cell transplantation; cHL = classical Hodgkin lymphoma; PD-1 = programmed cell death
\protein 1. J

and educating patients on immunotherapy options
are critical responsibilities (Table 2). Furthermore,
understanding new treatment standards is key.
Nivolumab in combination with AVD was recent-
ly established as a new front-line regimen for ad-
vanced-stage cHL. This combination has demon-
strated a 92% 2-year progression-free survival rate
and a reduced toxicity profile compared with older
regimens (Montgomery, 2025). Notably, it has re-
duced the use of radiation therapy and minimized
long-term side effects such as peripheral neuropa-
thy, addressing long-standing concerns about late
effects in cHL survivors (Montgomery, 2025).

However, access to these innovations may be
limited. Many of the advanced diagnostic tests re-
quired to determine eligibility for PD-1 targeted
therapy are primarily available at large academic
centers. Patients in rural or underserved areas may
face barriers such as limited local infrastructure,
lack of health insurance, or providers who are not
familiar with managing PD-1 targeted therapies.
Oncology APs are uniquely positioned to help
bridge this gap by raising awareness among both
patients and community health-care providers,
coordinating referrals, and advocating for com-
prehensive care strategies. Disparities in access to
cancer research through clinical trials and treat-
ment remain a complex issue, influenced by sys-
temic inequities and a lack of inclusive research
that accounts for underrepresented populations,
including those affected by cHL (Dent et al., 2025;
Nayak et al., 2024).

Ethical Considerations

Ethical considerations play a central role in the
use of immunotherapies. Informed consent must
be comprehensive so that patients fully under-
stand the potential benefits, risks, and uncertain-
ties associated with PD-1 identification for PD-1
blocking agents. This can be especially challenging
in immuno-oncology, where science is evolving

rapidly, and individual responses can vary greatly.
Additionally, not all patients have equal access to
these tests and treatments. Socioeconomic factors,
educational background, geographic location, and
health literacy can all influence a patient’s ability to
understand and access cutting-edge care. The eth-
ical principle of justice demands that all patients
have fair and equal access to life-saving therapies.
Therefore, health-care providers, policymakers,
and pharmaceutical companies must collaborate
to reduce disparities and improve access to innova-
tive treatments and diagnostic markers (Garg et al.,
2025). Future research in cHL includes combining
PD-1 inhibitors with other immune checkpoint
inhibitors or chemotherapy to further improve
outcomes. Simultaneously, the application of arti-
ficial intelligence (AI) and machine learning in di-
agnostic pathology is expanding. These tools hold
the potential to assist in biomarker identification,
improve diagnostic accuracy, and make advanced
testing more accessible in community settings that
may lack expert hematopathologists. Although AT
tools are not yet a replacement for experienced cli-
nicians, they may soon serve as valuable support
for decision-making and quality assurance in bio-
marker testing (Huss et al., 2023; Moran-Sanchez
etal, 2021).

While cHL is often curable, a portion of pa-
tients will require advanced, targeted approaches
due to relapses or resistance. Identifying PD-1 and
using PD-1 inhibitors such as nivolumab and pem-
brolizumab offer a promising therapeutic option,
shifting care toward a more personalized, bio-
marker-driven model. Oncology APs play a crucial
role in implementing these advances, ensuring
that care is delivered in an ethical, informed, and
equitable manner. As the field continues to evolve,
combining targeted therapies with digital tech-
nologies will likely play an increasingly important
role in improving patient outcomes and expand-
ing access to high-quality cancer care.
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ﬁrable 2. Common Adverse Events With h
PD-1 Inhibitors

Nivolumab Pembrolizumab

e Fatigue e Fatigue

e Hypersensitivity/ e Nausea
infusion-related reaction e Vomiting

e Rash e Diarrhea

e Pruritus e Pruritus

e Nausea e Pyrexia

e Diarrhea/colitis e Neutropenia

e Hepatitis e Hypothyroidism

e Pneumonitis e Hyperthyroidism

e Nephritis e Pneumonitis

e Renal dysfunction

e Endocrine-related events

(hypothyroidism, thyroiditis,
diabetes mellitus, adrenal
insufficiency)

Note. Information from Ansell et al. (2023); Maniji et al.

\(2022). J
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