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Learning Objectives

At the end of this session, learners should be able to:

Recall current NCCN 2025 guideline updates regarding immune

checkpoint inhibitors in first - line and relapsed classical Hodgkin
lymphoma
« Outline efficacy, response rates, and toxicity profiles of PD - +based

regimens versus traditional chemotherapy in Hodgkin lymphoma

Interpret clinical trial evidence to inform individualized patient treatment
choices

Select guideline -recommended strategies to real - world cases via
clinical debate and audience response



Outline

Background
Early - Stage Disease Management

Advanced - Stage Disease Management

Relapsed or Refractory Disease Management

Key Takeaways




Abbreviation Key

CBC: complete blood count

CHL.: classical Hodgkin
lymphoma

CMP: complete metabolic
panel

CNS: central nervous system
CR: complete remission
CT: computed tomography

ECOG: Eastern Cooperative
Oncology Group

EF: ejection fraction
EOT: end of treatment

ESR erythrocyte

sedimentation rate
FDG: fluorodeoxyglucose
FNA: fine needle aspirate

GCSF: granulocyte colony
stimulating factor

HIV: human
immunodeficiency virus

HL: Hodgkin Lymphoma
ICI: immune checkpoint
inhibitor

ILD: interstitial lung disease

ISRT: involved - site radiation
therapy

LDH: lactate dehydrogenase

LFT: liver function tests
MRI: magnetic resonance
imaging

OS: overall survival

PET:. positron emission
tomography

PFS: progression - free survival
PFT: pulmonary function tests
RT: radiation therapy

SCT: stem cell transplant

TREA treatment - related
adverse event

WBC : white blood cell
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Hodgkin Lymphoma

Lymph node p

Small intestine (one site
of mucosal-associated
lymphoid tissue)




Pathophysiology

Reed —Sternberg cells
drive disease via
cytokine release

Originates from
germinalcenter Becells

!

Immune evasion Infiltrating T cells,
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Clinical Presentation

¢
Lymphadenopathy

Painless, rubbery,
cervical/supraclavicular
most common

Fever, drenching night

sweats, weight loss (>10% in
6 mo)

Advanced disease

Splenomegaly,

Fatigue, pruritus,

alcohol -induced pain hepatomegaly, mediastinal

mass, extranodal sites (rare)

NCI PDQ 2025; Ansell SM, Am J Hematol 2024



Hodgkin Lympho
Patient Wor k-up

Labs

CBC with differential
ESR

CMP, LDH, LFTs
HIV testing
Pregnancy test
PFTs

Hepatitis B & C
testing

Inagng

Diagnostic CT

Chest x -ray

FDG- PET/CT skull
base to mid -thigh

MRI of select sites

FDG- PET/MRI skull
base to mid -thigh

Echocardiogram

Biopsy

Core needle/FNA
Excisional
Bone marrow

Immunohisto -
chemistry
evaluation




Staging & Risk Classification

Stage Bulky Mediastinal Disease or ESR_ > 50 or
> 10 cm Adenopathy # Sites > 3
No No Favorable Disease
IA/IIA No Yes Favorable/Unfavorable Disease
Yes Yes/No Unfavorable Disease
IB/IIB Yes/No Yes/No Unfavorable Disease
ni-1v Yes/No N/A Advanced Disease

NCCN Clinical Practice Guidelines in Oncology ( NCCN Guidelines ® for Hodgkin lymphoma V.2.2025.



Risk Factors

International Prognostic

Unfavorable Risk Factors

Score (IPS)
* Age = 50 « Abumin <4 g/dL
*ESRand Bsymptoms *Hemoglobin <10.5 g/dL
* Mediastinalmass * Male
*Numberofnodalsites >2-3 « Age >45 years
*Elesion *Stage [Vdisease
* Bulky « WBC >15,000/m m 3
e Ilymphocyte count <600/mm?3and/or
<8% of WBC count

NCCNClinicalPractice Guidelines in Oncology (NCCN Guidelines ® for Hodgkin Lymphoma V.2.2025.
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How Staging Guides Th

Risk Intensity

and RT
use

Features

NCCNv12025; RATHLNEIM 2016 ; RAPID NEJM 2015; HI0 JCO 2014; ASCO Post 2025



Defining Stage Groups in Hodgkin Ly

* Limited to 1 —2 nodal regions (may include
contiguous extranodal disease)
Early - stage favorable  Favorable: no bulky disease,no Bsymptoms,<2
(1-11) site s
 Unfavorable: bulky mediastinalmass,extranodal
disease,Bsymptoms,>2 sites

Involves both sides ofdiaphragm ordissemimated

Advanced (II-1V) extra nodaldisease

* Relapsed :disecase returns after initialremission
 Refractory :disease progresses during or right
after frontline therapy

Relapsed / Refractory
(R/R)

NCCNv12025; RATHLNEIM 2016 ; RAPID NEJM 2015; HI0 JCO 2014; ASCO Post 2025



Treatment Guidelin

Early / Limited - Stage

(1-11)

« Favorable :2-4 cycles ABVD ’ ISRT

« Consider PET - adapted de - escalation (omit
bleomycin after negative PET - 2)

« Unfavorable :4 cycles ABVD or PET- adapted programs
with ISRTfor bulky/residual disease

 Emerging PD -1 + AVD

NCCN. Hodgkin Lymphoma. v1.2025.



Treatment Guidelin

Advanced - Stage (lll —1V)

* Preferred first - line (2024 —2025 updates):

* Nivolumab - AVD (category 1; superior PFS
vs BV- AVD; better tolerated)

 BrECADD (PET- adapted, strong PFS with
lower toxicity vs eBEACOPP; give G - CSF)

NCCN. Hodgkin Lymphoma. v1.2025.



Treatment Guidelin

Relapsed / Refractory

* Transplant - eligible: PD- 1+ or BV-based salvage
— auto - HCT — consolidation (BV or PD-1in
selected cases)

« Transplant -ineligible / post -auto - HCT: PD-1

inhibitor (pembro ornivo) #Z BV/combo;integrate
palliative ISRT for symptom atic sites

NCCN. Hodgkin Lymphoma. v1.2025.



ﬁChemotherapy Regimens & Key |

ABVD: Pulmonary toxicity (bleomycin), cardiotoxicity (doxorubicin), neuropathy (vinblastine) nausea,myelosuppression

AVD (omitbleomycin):Reduced pulmonary risk (no bleomycin),butretains doxorubicin cardiotoxicity and
neuropathy (vinblastine)

BV+AVD: Peripheral neuropathy, neutropenia — requires G-CSF support

Escalated BEACOPP/BrEC ADD: Myelosuppression, infertility risk, secondary malignancies, higher acute toxicity burden

RATHL NEJM 2016; ECHELGON NEJM 2022; HD18 Lancet Oncol 2019; NCCN v1.2025



CHL is characterized by overexpression of PD -L1/PD L2 on
Reed- Sternberg cells

¢|eads to immune evasion

PD- 1 blockade restores antitumor T - cell activity

Two PD- 1 inhibitors approved for use in CHL

*Nivolumab ( Opdivo ®)
*Pembrolizumab (Keytruda®)

Immune -related adverse events ( irAEs) most commonly
affect the skin, Gl tract, liver, and endocrine organs

Optimal sequencing and combination of ICls with

chemotherapy, brentuximab vedotin, and SCT are active
areas of research

Immune Check Point Inhibitors

Loss of MHC Il A
HRS cell (40%) Antigen
EBV recognition
(40%)
. Eﬁutor
0 -}
24.1
”(35“)’“? \ SeoL2 " POY

TJAK/STAT signaling /

)
%surs

mutallem m

Class |

Loss of MHC |
(90%)



_ Guillain-Barré syndrome
Meuropathic irAEs Peripheral sensory neuropathy

Hypophysitis
Hypathyroidism
i —_ Hyperthyroidism
yoca ; ; Diabetes
Cardiac hypokinesis Cardiovascular irfEs i y Endocrine irAEs Adrenal insufficiency
- j_:.--;
e Diarrhea
Th ) Colitis
Gastritis
i - o Enteritis
rcoidosis | st | Hepatitis
Prieumnaitis Pulmonary irAEs & Gastrointestinal irAEs Pancreatitis

IrAEs induced by
PD-1 inhibitors
in lymphoma

(i
) o .
Nephritis Renal IrAEs i Liver ifAES  Hepatitis

Anemia
Neutropenia l \

Hemophagocytic lymphohistiocytosis Marrow irAEs Dermatalogic irAEs

’ Arthritis
Musculoskeletal irAEs Myositis

Yong-Z7he H,etal WorldJ Clin Cases.2023.11(7): 458-1466.

Rash

Xerosis

Pruritus

Mucositis

Stevens-Johnson Syndrome

Immukel at ed Adver se Brent s (IRAD)

Relatively delayed onset

Inflammatory and autoimmune

Can mimic known autoimmune
diseases

May take longer to see responses vs
chemotherapy

Incidence (high to low) - "LEGS'

acronym

Liver
*Endocrine
*GI

* Skin



Managing iRA

Other Immunosuppressive [lEnE oy
Level of Care Steroids & Subsequent
Drugs
Approach
1 Outpatient Not recommended Not recommended Continue
Topical or PO
2 Outpatient systemic steroids 0.5 - Not recommended Temporarily hold
1 mg/kg/day
PO or IV systemic Consider if symptoms resolve : :
3 Inpatient steroids 1-2 with 3 - 5 days of steroids. HOId’. rlsk/b.eneflt
T : discussion
mg/kg/day Organ specialist advised.
Inpatient, IV methylprednisolone Con§|der I Sy resplve Discontinue
: . with 3 - 5 days of steroids.
intensive care + 2 mg/kg/day permanently

Organ specialist advised.

Schneider BJ, etal. J Clin Oncol .2021.39:4073-4126.
NCCN Guidelines ®for ManagementofImmunotherapy-Related Toxicities. V.12025.



Nivolumapdivo®)

FDA approval in 2016 for CHL that has relapsed or progressed after auto -SCT and
brentuximab vedotin

MOA:IgG4 monoclonalantibody binds PD-1receptorand blocks its interaction with PD- LI
and PD-12,releasing the inhibition of the immune response

*240 mg IVonce every 2 weeks

*480 mg IVonce every 4 weeks

Adverse Effects :infusion-related reactions,embryo-fetaltoxicity, fatigue,constipation,

decreased appetite,backpain,arthralgia,upperrespiratorytractinfection,headache




Pembrolizumab (Ke¥jruc

FDA approval in 2017 for adults and children with refractory CHL or who had relapsed after
= 3 prior therapies

MOA:binds PD-1receptorand blocks interaction with PD-Lland PD-12,releasing inhibition
ofimmune response including the anti-tumorimmune response

*200 mg once every 3 weeks

*400 mg once every 6 weeks

Adverse Effects :infusion-related reactions,embryo-fetaltoxicity,fatigue, musculoskeletal

pain,decreased appetite,pruritus, Glupset,abdominalpain,cough,dyspnea




Other Considerations: Fertility Ef

 Alkylating agents  — highest risk limited data on fertility;
ofgonadotoxicity checkpoint inhibitors may affect

« ABVD relatively lower risk reproductive hormones via
compared to ICE endocrine immune-related

adverse events (ex:

* Options :sperm banking,
hypophysitis, thyroiditis)

oocyte/embryo
cryopreservation prior to
treatment

Key point:Immunotherapyis generally used with chemotherapy in Hod gkin

lymphoma,notas single-agenttherapy



Other Considerations: C

Chemotherapy Immunotherapy

» Generally lower drug » Substantially more expensive
acquisition cost, but upfront; long -term value tied
hospitalization and to improved remission
supportive care can increase durability and reduced late
total expense toxicities

- ~$15,000-20,000 per cycle « ~$10,000— 12,000 per dose

(every 2 —3 weeks)



Other Considerations: Sequencing With Inr

Frontline use Pre- transplant Post - transplant
(with chemotherapy) (salvage setting) (relapse/refractory)

* Now guideline - « Can improve depth » Option for patients
preferred in of response before relapsing after
advanced -stage autologous SCT auto - SCT
disease « May shift timing of « Often used to

» Potential to reduce transplant or reduce bridge to allogeneic
exposure to more chemo intensity SCT in select cases

toxic regimens

Key challenge: Determining  optimal timing  (frontline vs pre/post SCT) to balance

efficacy,durability,and toxicity



Assessment Question #1

Which set of
toxicities is most A. Cytopenias, nausea, alopecia

consistent with B. Peripheral neuropathy,
Immune infusion reactions

checkpoint _ o
inhibitors C. Always mild, self - limiting

compared to D. Thyroiditis, pneumonitis, colitis
chemotherapy?




Assessment Question #1

Which set of

ISGUCERCRUVSIINN A Cytopenias, nausea, alopecia

consistent with B. Peripheral neuropathy, infusion

Immune :
reactions

checkpomt

hibitors C. Always mild, self - limiting

compared to D. Thyroiditis, pneumonitis, colitis

chemotherapy?
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Treatment Guidelin

Early / Limited - Stage

(1-11)

« Favorable :2-4 cycles ABVD ’ ISRT

« Consider PET - adapted de - escalation (omit
bleomycin after negative PET - 2)

« Unfavorable :4 cycles ABVD or PET- adapted programs
with ISRTfor bulky/residual disease

 Emerging PD -1 + AVD

NCCN. Hodgkin Lymphoma. v1.2025.



ABVD

Agent (Brand) Dosing (cycle = 28 days) Key Pharmacokinetics Key Adverse Effects

Doxorubicin
(Adriamycin®)

Bleomycin
(Blenoxane ®)

Vinblastine
(Velban ®)

Dacarbazine
(DTIC- Dome®)

25 mg/m? |V Days 1 & 15

10 units/m? IV Days 1 & 15

6 mg/m? |V Days 1 & 15

375 mg/m? IV Days 1 & 15

Hepatic metabolism (CYP450),
biliary excretion

Renal clearance; minimal hepatic
metabolism;

Hepatic metabolism (CYP3A4);
biliary excretion

Hepatic metabolism (CYP1AZ2,
CYP2E1); renal clearance

Myelosuppression,
cardiotoxicity (cumulative
dose), mucositis, alopecia,
extravasation risk

Pulmonary fibrosis (dose -
limiting), mucocutaneous
reactions, fever/chills,
anaphylaxis

Myelosuppression, peripheral
neuropathy,
constipation/ileus, SIADH

Severe nausea/vomiting,
myelosuppression,
hepatotoxicity, flu - like
syndrome, photosensitivity



|Glinearlystagec

Standard First
Line Therapy

« ABVD 7 ISRT
* High cure rates

» Established efficacy

ISease

Limitations of
Traditional
Therapy

* Long - term toxicities

* Desire for more
targeted therapy

Immune
Checkpoint
Inhibitors

* Investigated in
combination with
AVD for frontline
treatment

* Potential for reduced
chemotherapy
exposure and
toxicity



HD 1fi1al

Engert A, etal. JClin Oncol. 2010;28(27):4199-4206.

Study
Purpose

Trial Design

Intervention

Selection
Criteria

Population

Omission of RT in Early - Stage Unfavorable HL

To evaluate the optimalchemotherapybackbone (ABVD vs BEACOPPbaseline) and
RTdose (20 Gy vs 30 Gy) in early-stage unfavorable Hodgkin lymphoma

Phase ML multicenter,random ized

* 4arms:
* 4 cycles ABVD+ 30 Gy RT
* 4 cycles ABVD+ 20 Gy RT
* 4 cycles BEACOPPbaseline + 30 Gy RT
* 4 cycles BEACOPPbaseline + 20 Gy RT

Inclusion Exclusion

* Age 16-75 years e Stage IIVdisease

* Histologically confirmed HL  Prior HLtherapy

* Farly-stage unfavorable features |+ Pregnancyorlactation

* ECOGperformance status 0—2 « Severe comorbidities precluding
chem o/RT

* n=1395;Median age:~37 years
e ~520/male



HD 1frial

Engert A, etal. JClin Oncol. 2010;28(27):4199-4206.

Primary
Outcomes

Secondary
Outcomes

Author’s
Conclusion

Omission of RT in Early - Stage Favorable HL

Freedom from Treatment Failure (FFTF)
 5-year FFTF:

« ABVD + 30 Gy = 85.8%

« ABVD + 20 Gy = 85.4%

« BEACOPP + 30 Gy = 87.1%

« BEACOPP + 20 Gy = 86.0%
* No significant differences between arms

» Overall Survival (OS):  5-year OS ~95% across all groups (no significant difference)
+ Toxicity: BEACOPP had more hematologic toxicity; ABVD better tolerated
» RT dose: 20 Gy noninferior to 30 Gy

4 cycles ABVD + 20 Gy IFRT = optimal balance of efficacy and safety in early - stage
unfavorable HL

Higher RT dose and BEACOPP did not improve outcomes, but increased toxicity



NivAHilal

Brockelmann PJ, et al. JAMA Oncol/ .2021.

Early Response to First - Line Anti - PD- 1 Treatment in Hodgkin Lymphoma

Study
Purpose
Trial Design

Intervention

Selection
Criteria

Population

To evaluate efficacyof2 experimentalnivolumab-based first-line treatment
strategies in patients with early-stage unfavorable CHL

Open-label,multicenter,phase 2 randomized (1:1) clinicaltrial

* Concomitanttreatment with 4 cycles ofnivolumab and AVD (N- AVD)
* Sequentialtreatment with 4 doses ofnivolumab,2 cycles of N-AVD,and 2 cycles
of AVDatstandard doses,followed by 30-Gy involved-site radiotherapy

Inclusion Exclusion
* Aged B-60 years * Stage IIb with large mediastinal
* Newlydiagnosed CHLofearly-stage mass and/orextranodaldisease

unfavorable risk by GHSG criteria

* Medianage of27

* Majority of patients (60%) were female

* Majority of patients (75%) were stage lla

* Majority ofpatients (66%) had bulky disease (>5cm in largest diameter)



NivAHL Trial

Voltin CA, etal. Clin Cancer Res .2021.

Early Response to First -Line Anti - PD- 1 Treatment in Hodgkin Lymphoma

Primary
Outcomes

Secondary
Outcomes

Author’s
Conclusion

CR rate after end of study
« Concomitant group: 90% (95% CI, 79  -97%)
* Sequential group: 94% (95% CI, 84 -99%)

12 month PFS :
+ Concomitant group: 100%
« Sequential group: 98% (95% CI, 95 -100%)

12 month OS : 100% in both treatment groups

Most common any grade TRAEs : anemia, leukopenia, nausea, vomiting,
hepatobiliary/pancreatic disorders, skin disorders

Most common Grade 3/4 TRAEs : leukopenia
Both N - AVD strategies proved feasible and highly effective providing excellent 12 -

month PFS with early, durable responses and unexpectedly high interim CR rates after
only 4 doses of nivolumab



Assessment Question #2

KB is a 32- year - old female diagnosed with

early - stage unfavorable classical Hodgkin
lymphoma. They have bulky mediastinal
disease, but no B symptoms. Their past

medical history includes seasonal
allergies, severe asthma, and
hypertension. Which therapy would be the
most appropriate first - line therapy for KB?

A. ABVD
B. ABVD + ISRT
C.N-AVD

D. Nivolumab
monotherapy



Assessment Question #2

KBis a 32-year-old female diagnosed with

carly-stage unfavorable classical Hod gkin
lymphoma.They have bulky mediastinal
disease,butno Bsymptoms. Thewr past

medicalhistory includes seasonal
allergies,severe asthma,and
hypertension. Which therapy would be the
mostappropriate first-line therapy for KB?

A. ABVD
B. ABVD + ISRT
C.N-AVD

D.Nivolumab
monotherapy



) \

Advanced Stage

N



Timeline of Eviden

;&

Brentuximab Pembrolizumab

Vedotin
1978 A
ol 201088 2018 2017

(henot her apy
backbone

Nivolumab



Treatment Guidelin

Advanced - Stage (lll —1V)

* Preferred first - line (2024 —2025 updates):

* Nivolumab - AVD (category 1; superior PFS
vs BV- AVD; better tolerated)

 BrECADD (PET- adapted, strong PFS with
lower toxicity vs eBEACOPP; give G - CSF)

NCCN. Hodgkin Lymphoma. v1.2025.



RATHL Trial

Johnson et al, NEJM 2016 (RATHL trial)

Study
Purpose

Trial Design

Intervention

Selection
Criteria

Population

Response - Adapted Therapy in Advanced Hodgkin Lymphoma

To determ ine whether omitting bleomycin aftera negative interim PETscan in
patients receiving ABVDcompromises treatment efficacy while reducing pulmonary
toxicity

Open-label, multicenter,phase 3 randomized clinicaltrial

* Allpatients:2 cycles of ABVD — interim PET after 2 cycles

* PETl-negative (~84%ofpts):randomized to continue ABVD (with bleom ycin) vs

AVD (omit bleomycin) for 4 more cycles
* PET-positive (~16%ofpts):escalated to BEACOPP (not random ized)

Inclusion Exclusion

« Aged 18-80 years * Priorchemotherapy orradiotherapy

* Histologically confirmed classical Hod gkin * Significant comorbidities precluding
lymphoma anthracycline orbleomycin use

* Advanced stage (IIBwith bulk, I, or IV) * CNSinvolvement

« ECOGO0-2

* N= 12K patients with previously untreated,advanced-stage (IIB-1IV) HL
* Medianage:32 years



RATHL Trial

Johnson et al, NEJM 2016 (RATHL trial)

Primary
Outcomes

Secondary
Outcomes

Author’s
Conclusion

Response - Adapted Therapy in Advanced Hodgkin Lymphoma

3- year PFS:

« ABVD arm =85.7% (95% ClI, 82.1 —88.6)

* AVDarm =84.4% (95% ClI, 80.7 —-87.5)

+ HR:1.13 (95% ClI, 0.841.57) > non-inferior

3-year OS

* ABVD:972%(95%CL95.1-98.4) vs AVD:97.6%(95%CL95.6-98.7)

* No significant difference

Pulm onary toxicity

e ABVD: 7% vs AVD: 3%

s p=0.01

PET-positive group (n =172, 16% ofstudy):

« Switched to escalated BEACOPP

* 3-yearPFS:~67.5%(95%CL59-75)

* Improved compared to historical ABVD outcomes in PET-positive patients

For PET-negative patients after 2 cycles of ABVD,dropping bleomycin is safe;preserves
PFS/OS and reduces pulmonary toxicity



BVAD

Agent (Brand) 20: Zlggs()cycle = Key Pharmacokinetics Key Adverse Effects

Brentuximab
vedotin
(Adcetris ®)

Doxorubicin
(Adriamycin®)

Vinblastine
(Velban ®)

Dacarbazine
(DTIC- Dome®)

1.2 mg/kg IV Days 1
& 15

25 mg/m? IV Days
1&15

6 mg/m? |V Days 1
& 15

375 mg/m? |V
Days 1 & 15

Antibody —drug conjugate
(anti - CD30 mAb linked to
MMAE); catabolized via
proteolysis; MMAE
metabolized by CYP3A4/5

Hepatic metabolism
(CYP450), biliary excretion

Hepatic metabolism
(CYP3A4); biliary excretion

Hepatic metabolism
(CYP1A2, CYP2E1); renal
clearance

Peripheral neuropathy

(dose - limiting), neutropenia,
infusion reactions,
progressive multifocal
leukoencephalopathy (rare)

Myelosuppression,
cardiotoxicity (cumulative
dose), mucositis, alopecia,
extravasation risk

Myelosuppression,
neuropathy,
constipation/ileus, SIADH

Severe nausea/vomiting,
myelosuppression,
hepatotoxicity, flu - like
syndrome, photosensitivity



ECHEU I

Ansell SM et al, NEJM 2022 (ECHELON- 1 trial)

Study Purpose

Trial Design

Intervention

Selection
Criteria

Population

Brentuximab vedotin with chemotherapy for stage Il or IV Hodgkin’s lymphoma

To determine whether brentuximab vedotin + AVD (BV+AVD) improves efficacy compared
to ABVD in previously untreated patients with advanced (stage III-1IV) classical Hod gkin
lymphoma

Open-label,international multicenter,phase 3 randomized clinicaltrial

* BV+AVDarm:brentuximab vedotin L2 mg/kg IVd LIS + doxorubicin 25 mg/m?1IvVd LS +
vinblastine 6 mg/m?IVdLlS + dacarbazine 375 mg/m?2IVdLI5 every 28 days X6 cycles
(G-CSFprophylaxis recommended)

* ABVDarm:standard ABVD x 6 cycles

Inclusion Exclusion

e Age >I8 years * Prior HLtherapy

* Histologically confirmed stage lor IV * Peripheralneuropathy grade >2
classical HL * CNSinvolvement

« ECOGO0-2 * Pregnantorbreastfeeding

* Median age:~36 years

* 58%stage [Vdisease

* ~60%had International Prognostic Score (IPS) 0—2;remainder higher risk
* Balanced baseline characteristics between arms



ECHEUONial

Ansell SM et al, NEJM 2022 (ECHELON- 1 trial)

Brentuximab vedotin with chemotherapy for stage lll or IV Hodgkin’s lymphoma

Primary
Outcomes

Secondary
Outcomes

Author’s
Conclusion

2-yr mPFS

« BV+AVD: 82.1% (95% ClI, 79.484.7)

* ABVD: 77.2% (95% CI, 73.9-80.2)

« HRO0.77 (95% CI, 0.60-0.98); p = 0.03

OS (6- yr update)

+  BV+AVD: 93.9% (95% ClI, 92.0-95.4)

+ ABVD: 89.4% (95% CI, 87.0-91.4)

+ HR0.59 (95% CI, 0.40-0.88); p = 0.009

Toxicity

*  Pulmonary events: higher with ABVD (bleomycin - related)

* Neuropathy: higher with BV+AVD (peripheral neuropathy, mostly reversible)

» Neutropenia: more frequent with BV+AVD — mitigated by mandatory G- CSF prophylaxis
in protocolamendment

BV+AVD significantly improved PFSand OS vs ABVD in stage III-IV HL Toxicity profile differs:
pulmonary toxicity avoided,but neuropathy and neutropenia increased



BHAD

Agent (Brand) Dosing (cycle = 21 days) | Key Pharmacokinetics Key Adverse Effects

Brentuximab vedotin
(Adcetris®)

Etoposide
(Toposar®)

Cyclophosphamide
(Cytoxan®)

Doxorubicin
(Adriamycin®)

Dacarbazine
(DTIC-Dome®)

Dexamethasone

1.8 mg/kg IV Day 1

200 mg/m? IV Days 24

1250 mg/m? IV Day 2

40 mg/m? IV Day 2

250 mg/m? IV Days 2—4

40 mg PO/IV Days 1-4

Antibody—drug conjugate (anti-CD30
mAb + MMAE); catabolized via
proteolysis; MMAE metabolized by
CYP3A4

Hepatic metabolism (CYP3A4);
biliary/renal excretion

Prodrug; hepatic metabolism
(CYP2B6/3A4); renal excretion

Hepatic metabolism; biliary excretion

Hepatic metabolism (CYP1A2/2E1);
renal clearance

Hepatic metabolism (CYP3A4);
renal/biliary excretion

Peripheral neuropathy,
neutropenia, infusion
reactions, rare PML

Myelosuppression, mucositis,
alopecia, secondary leukemias

Myelosuppression,
hemorrhagic cystitis, infertility,
secondary malignancy

Cardiotoxicity, mucositis,
alopecia, extravasation

Severe nausea/vomiting,
myelosuppression,
hepatotoxicity, flu-like
syndrome

Hyperglycemia,
immunosuppression, mood
changes, insomnia



HD21 Trial

Ansell SM et al, NEJM 2022 (ECHELON- 1 trial)

BrECADD vs escalated BEACOPP in patients with advanced - stage classical Hodgkin lymphoma
Study To determine if BPECADD is non-inferior (or superior) to escalated BEACOPP (e BEACOPP) for
Purpose advanced-stage classical HL, with the goalofmaintaining efficacy while reducing toxicity
Trial Design Open-label,international multicenter,phase 3 randomized llclinicaltrial

« BrECADD: Brentuximab vedotin + Etoposide + Cyclophosphamide + Doxorubicin +
Dacarbazine + Dexamethasone (2l-daycycles x4-6)

[MERENLET e BEACOPP: Standard GHSG escalated BEACOPP x4—-6 cycles
* Both arms PET-adapted after2 cycles
Inclusion Exclusion
. * Age I8-60 years * Priorchemo orradiotherapy for HL
Se_lec_tlon * Newlydiagnosed classical H,stage IBbulky, | ¢ Majororgan dysfunction precluding
Criteria IILor IV intensive chemo
« ECOG=x2 * Pregnancy/breastfeeding
* Medianage:~31years
. 54%male
Population

Allhad advanced-stage disease (IIBbulky, III, IV)
* Majority had International Prognostic Score (IPS) >3



HD21 Trial

Ansell SM et al, NEJM 2022 (ECHELON- 1 trial)

BrECADD vs escalated BEACOPP in patients with advanced - stage classical Hodgkin lymphoma

Primary
Outcomes

Secondary
Outcomes

Author’s
Conclusion

PFS at 3 years:

+ BrECADD: 94.9% vs eBEACOPP 92.3%

+ HR=0.66(95% CI, 0.44 —0.99) — BrECADD superior
TRMB at lyear:

«  BrECADD: 42% vs e BEACOPP: 59%

* Absolute reduction: 17 percentage points (p<0.0001)

OSat3years:~98% in both groups (no significant difference)

Toxicity:

* BrECADD had less grade >3 hematologic toxicity and fewer infertility/secondary
malignancy signals

* Higherrates of peripheralneuropathy (expected from BV)

BrECADD is superior to e BEACOPP in terms of PFS and significantly reduces treatment-related
morbidity. It provides a new standard ofcare foradvanced HLespecially in younger, high-
risk patients. Supports a shift away from traditional BEACOPP toward BV-based regimens in
the frontline setting



|Glin Advanced stage ¢

PD- 1 inhibitors (nivolumab and pembrolizumab) are now
established for advanced - stage CHL

Emerging frontline strategies

* PD- 1 inhibitors in combination with AVD show promise in untreated advanced - stage
disease

* Potential to reduce chemotherapy intensity while maintaining efficacy

Therapy goal to maximize disease control and minimize long

toxicity



S1826

Herrera AF, etal. NEJM2024.

Nivolumab + AVD in Advanced - Stage Classic Hodgkin's Lymphoma

Study To evaluate nivolumab combined with AVD versus BV-AVD in adolescentand adult
Purpose patients with newly diagnosed stage Illor IVCHL
Trial Design Phase 3,multicenter,open-label,randomized trial

* Brentuximab vedotin + AVD (BV- AVD)
Intervention * Nivolumab + AVD (N- AVD)
* Prespecified patients could receive radiation therapy

Inclusion Exclusion

Selection * Ages>12years e Active autoimmune disease

Criteria * Stage MorIVnewly diagnosed CHL * Pre-existing interstitiallung disease
« Zubrod performance status 0-2 e >QGrade 2 peripheralneuropathy

* Medianage 27 year(range 12-83)

* Majority were males (55%)

* Majority had stage [IVdisease - 62%in N-AVD and 65% in BV- AVD
* Bulky disease (=10 cm ) presentin — 32%N-AVD and 26% BV- AVD

Population



S1826

Herrera AF, etal. NEJM2024.

Primary
Outcomes

Secondary
Outcomes

Author’s
Conclusion

Nivolumab + AVD in Advanced - Stage Classic Hodgkin's Lymphoma

2- year PFS
* N-AVD: 92% (95% ClI, 89-94%)
* BV-AVD: 83% (95% CI, 79- 86%)

* HR for disease progression or death was 0.45 (95% CI, 0.30 -0.65)

2-year OS
* 99% in N- AVD vs 98% in BV-AVD
* HR for death was 0.39 (95% ClI, 0.15 -1.03)

TRAEs
* N-AVD: more neutropenia compared to BV -AVD

+ BV-AVD: more frequent peripheral neuropathy, febrile neutropenia,

« BV-AVD also had higher rates of treatment discontinuation

N- AVD resulted in longer progression - free survival and better side
BV- AVD in adolescents and adults with stage Il or IV advanced

and infections

- effect profile than
- stage CHL.



PembroNDin Untreated (L

Lynch R, et al. Blood.2023.

Concurrent Pembrolizumab with AVD for Untreated Classic Hodgkin Lymphoma

Study
Purpose

Trial Design

Intervention

Selection
Criteria

Population

To evaluate the safety,feasibility,and efficacy ofconcurrent pembrolizumab with AVD
in untreated CHLand compare its efficiency with sequentialapproaches

Single-center,open-label,investigator-initiated clinicaltrial

AVDon days land 15 ofa 28-daycycle

 Doxorubicin 25 mg/m?

* Vinblastine 6 mg/m?

« Dacarbazine 375 mg/m?

Pembrolizumab 200 mg given every 21days starting on cycle lday 1

Inclusion: Exclusion:

* Anystage of CHLno priortreatment * Autoimmune disease

* Measurable disease * Pneumonitis or [Drequiring steroids or
 BCOGperformance status 0-1 supplementaloxygen

 EF>50%,adequate organ function

Median age was 33 years,60%were female,and 60%were in advanced stage (N=60)



PembreNDmn Uhtreated .

Lynch R, etal. Blood.2023.

Concurrent Pembrolizumab with AVD for Untreated Classic Hodgkin Lymphoma

Primary
Outcomes

Secondary
Outcomes

Author’s
Conclusion

Safety and tolerability of2 cycles

Most common TRAE(s):neutropenia,anemia,constipation,nausea,AlTelevation
Most common Grade 3/4 TRAE(s):neutropenia, febrile neutropenia

No deaths were observed in any study patient during treatment or follow-up

No treatmentdelays >21days during first 2 cycles

Efficacy

ORR shown on PET2/CT: 100%
CRrate shown on PEI2/CT:66%
CRat EOT: 82%

2-year PFS:97%(95% CL 90-100%)
2-year OS:100%

Concurrentpembrolizumab and AVDis a time-efficient frontline option for CHLwith
promising safety and efficiency



Assessment Question #3

A. A 28- year - old female, stage IVB HL, no
According to the 2025 NCCN comorbidities, good performance status
Guidelines for advanced - B. A 62- year - old male, stage 11IB HL, with
stage classical Hodgkin severe rheumatoid arthritis on
lymphoma, BV+AVD or PD -1 immunosuppressants
inhibitor —based therapy are C. A 35-year - old male, stage IlIB HL, with
frontline preferred regimens. bulky mediastinal disease and normal
In which of the following organ function
patients would ABVD remain D. A 45-year - old female, stage IV HL, with a
a reasonable initial choice? remote kidney transplant on low - dose
prednisone
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Treatment Pathway in Relapsed/Re

Salvage
Chemotherapy

* BV-ICE: brentuximab
vedotin + ICE; bridge to
ASCT

* Pembro - GVD:
pembrolizumab + GVD

» Other regimens: ICE,
DHAP, GDP (historical)

» Goal: disease control

Autologous Stem
Cell Transplant

* Curative intent in
eligible patients

Post- ASCT
Options

» PD- 1 inhibitors
(nivolumab,

pembrolizumab) if
relapse after ASCT/BV

« Clinical trials / novel
combinations



BM(EReginen 21 Diys

Typical Dose Notes / Key Toxicities

Brentuximab 1.8 mglkg IV day 1 Peripheral neuropathy,

vedotin cytopenias
: 5 g/m? IV over 24 h day 2 (with Neurotoxicity, nephrotoxicity,
Ifosfamide : : "
mesna uroprotection ) hemorrhagic cystitis
Carboplatin AUC 5 IV day 2 e e
nephrotoxicity, nausea
Etoposide 100 mg/m? IV days 1 —3 Myelosuppression, mucositis,

alopecia



nivolumab

» Salvage therapy with brentuximab * Nivolumab + ifosfamide +
vedotin (BV) + nivolumab (  nivo ) in carboplatin + etoposide (NICE)
the relapsed/refractory setting salvage therapy and bridge to

« Alternative to chemotherapy - based auto - SCT
salvage thearpy » Well tolerated and effective with a

- Well tolerated and provides durable high CR
remission » Estimate 2 - year PFS for patients

- Estimated PFS at 3 years for patients bridged to auto - SCT 94%

who goontoauto -SCT 91%

Advani RH, et al. Blood.2021;138:427-438.
MeiMG,etal Blood.2022;139:3605-3616.



pembrolizumab

Pembro - GVD ICE- Pembrolizumab

* Pembrolizumab (Pembro)+ « Ifosfamide + carboplatin +
gemcitabine + vinorelbine + etoposide (ICE) +
liposomal doxorubicin (GVD) pembrolizumab

» Acceptable tolerability and » Well tolerated and effective
compatible with outpatient relapse/refractory CHL therapy
administration « Results in high CR and is

- Efficient bridge to auto -SCT appropriate for bridge to auto -

« Promising option for patients SCT

previously treated with BV

Moskowitz AJ, et al. J Clin Oncol .2021;39:3109-3117.
Bryan LJ,etal. JAMA Oncol .2023;9:683-69 1.



Pembi@DRegimen—21 Dys

Typical Dose Notes / Key Toxicities

Immune -related adverse events

Pembrolizumab 200 mg IV day 1 (colitis, pneumonitis, hepatitis,
endocrinopathies)

Myelosuppression,

Gemcitabine 1,000 mg/m? IV days 1 & 8 \ :
transaminase elevation

Neuropathy, neutropenia,

Vinorelbine 20 mg/m? IV days 1 & 8 L
constipation

Hand - foot syndrome, mucositis,

: . ,
Liposomal doxorubicin 15 mg/m? IV days 1 & 8 cardiotoxicity



Checkpoint Inhibitor Sequencing &

Transpl ant (onsider ations

Efficacy attenuated after
prior CPIl exposure;
consider BV - or chemo -
based salvage

Checkpoint inhibitor used Salvage with PD -1 inhibitors
upfront may have lower ORR/CR vs
(nivo - AVD in frontline) CPI- naive patients

Checkpoint inhibitor used High activity, well

ORR ~80-85%, CR ~70-80%

salvage . . tolerated, effective bridge
(pembro - GVD) LG RSN Nl to auto - SCT
Pre- auto - SCT: generally Guidelines suggest
Checkpoint inhibitor near safe with monitoring; Pre - washout period (>6—12
transplant allo-SCT:1? GVHD risk ifused wks) before allo-SCTto
within 6—8 weeks reduce GVHD

Moskowitz AJ, J Clin Oncol. 2021
Bryan LJ, JAMA Oncol. 2023
Herrera AF, Blood Adv. 2023



Assessment Question #4

What is the
primary role of
salvage

chemotherapy in

relapsed/refracto
ry Hodgkin
lymphoma?

A. To provide long -term disease control
without the need for further therapy

B. To bridge patients to autologous stem cell
transplant by inducing remission and
enabling stem cell collection

C. To replace the use of brentuximab - vedotin
and PD - 1 inhibitors in modern practice

D. To minimize long - term toxicities compared
to immunotherapy
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Chemo FaksyPonts

ABVD BV+AVD Escalated BrECADD Alelilelgialils e
containing regimens

* Pulmonary toxicity *Peripheral neuropathy * Myelosuppression +Cardiotoxicity;
(bleomycin) + G- CSF recommended «Infections baseline EF and risk
+ Consider omit B if «Infertility Risk modification

PET neg after 2 cycles



Role of Nivolumab in Hodgkins Ly

» Used in relapsed or refractory * Becoming a preferred first-line
setting option in combination with

« CHL that has relapsed or chemotherapy
progressed after auto -SCT and * NIVAHLTrialdem onstrated early
brentuximab vedotin efficacy in 2 different nivolumab-

e After = 3 lines of systemic based treatment strategies
therapy,including auto-SCT * SI826 Trialshowed N- AVD to

have greater efficacy than BV-
AVD



Role of Pembrolizumab in Hodgkins L

Historically Expanded Role

e Used in relapsed or * Sequentialuse with AVD in untreated,

advanced-stage CHLhas shown complete

refractory setting response and durable remissions

* Monotherapy after failing = * Concurrentuse with AVDhad promising

2 lines oftherapy complete response rates and progression-

free survival

* Demonstrates high overall . : : .
*Ongoing trials are evaluating optimal

response rates n sequencing and duration foruse in frontline
previously treated CHL therapy



Overall Summar

Early - Stage HL (I —1I)

 ABVD backbone remains standard

* NCCN 2025 : Nivolumab + AVD is now a  Category 1 option in selected early - stage patients (especially
unfavorable or high - risk features)

- Stage HL (lll =1V)
* Historical regimens : ABVD, BV AVD
* NCCN 2025: Nivolumab + AVD = Category 1 preferred frontline

Advanced

Relapsed/Refractory HL

» Salvage chemotherapy =~ — bridge to ASCT
* PD- linhibitors highly active in post- ASCT

Other Considerations

* Fertility preservation :criticaldiscussion for young patients
» Cost/access :immunotherapies significantly higherupfront expense

* long-term toxicities (chemo vs immunotherapy) influence treatment planning



Questions Left to be Answ

Role of
Immunotherapy
In early stage

favorable

Sequencing of
Immunotherapy
upfront & in
relapse

Immunotherapy

In high - risk
populations
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