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ADCETRIS® (brentuximab vedotin) + AVD

THE FIRST FDA-APPROVED FRONTLINE

REGIMEN IN OVER 40 YEARS
for Stage IlI/IV classical Hodgkin lymphoma (cHL)

LINAC MOPP ABVD

KAPLAN DEVITA BONADONNA
The introduction of The first multi-agent Using the latest advances
the linear accelerator chemotherapy regimen in chemotherapy, the ABVD
revolutionizes radiation for cHL proves new regimen further improves
therapy in cHL' possibilities for outcomes? outcomes in cHL®

Brentuximab vedotin (ADCETRIS®) + AVD now a Category 2A recommendation
for frontline Stage Ill/IV cHL patients with no known neuropathy®

N c c N ‘ NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

RECOMMENDATION

Indication
ADCETRIS is indicated for adult patients with previously untreated Stage III/IV classical Hodgkin lymphoma (cHL) in
combination with doxorubicin, vinblastine, and dacarbazine.

Important Safety Information

BOXED WARNING

PROGRESSIVE MULTIFOCAL LEUKOENGEPHALOPATHY (PML): JG virus infection resulting in PML and death can occur
in ADCETRIS-treated patients.

Contraindication

ADCETRIS concomitant with bleomycin due to pulmonary toxicity (e.g., interstitial infiltration and/or inflammation).

Warnings and Precautions

e Peripheral neuropathy (PN): ADCETRIS causes PN that is predominantly sensory. Cases of motor PN have also been reported.
ADCETRIS-induced PN is cumulative. Monitor for symptoms such as hypoesthesia, hyperesthesia, paresthesia, discomfort,
a burning sensation, neuropathic pain, or weakness. Institute dose modifications accordingly.



SUPERIOR EFFICACY vs ABVD

with no exposure to bleomycin

reduction in risk of

ADCETR |§ progression, death, or
+ AVD receipt of additional
A anticancer therapy

Modified PFS per IRF: HR: 0.77 (95% Cl: 0.60, 0.98); P = 0.035;
primary endpoint; 24.6-month median follow-up time for both
treatment arms*

ABVD = doxorubicin, bleomycin, vinblastine, dacarbazine;

AVD = doxorubicin, vinblastine, dacarbazine; Cl = confidence interval;
HR = hazard ratio; IRF = independent review facility; LINAC = linear
accelerator; MOPP = mechlorethamine, vincristine, procarbazine,
prednisone; PFS = progression-free survival; 0S = overall survival.

Explore clinical data at

adcetrispro.com

ECHELON-1 TRIAL DESIGN: A randomized, open-label, multicenter trial assessing the efficacy and safety of ADCETRIS plus AVD [A+AVD]
vs ABVD in 1334 adult patients with newly diagnosed Stage Ill/IV cHL. 664 patients were randomized to receive 1.2 mg/kg of ADCETRIS
administered as an IV infusion over 30 minutes every 2 weeks for up to 12 doses + AVD, and 670 patients were randomized to 12 doses of
ABVD. The primary endpoint was modified PFS per IRF; an event was defined as progression, death from any cause, or receipt of additional
anticancer therapy for patients not in a complete response after completion of frontline therapy. The key secondary endpoint was 0S.46

Interim 0S analysis

0S data are immature; an interim OS analysis did not demonstrate a significant difference between treatment arms.**

Most common adverse reactions in patients treated with A+AVD (>20%, with >5%
difference vs ABVD)

Anemia (98%); neutropenia (91%); peripheral sensory neuropathy (65%); constipation (42%); vomiting (33%); diarrhea (27%);
pyrexia (27%); decreased weight (22%); stomatitis (21%); abdominal pain (21%).*

*At the time of modified PFS analysis.

0) CD30-DIRECTED
Please see additional Important Safety Information and Brief Summary of full ’ AD C E —l— Iq I S@

Prescribing Information, including BOXED WARNING, on the following pages. . .
Full Prescribing Information available at adcetrispro.com brentuximab vedotin | or injection



Important Safety Information, cont’d

e Anaphylaxis and infusion reactions: Infusion-related reactions (IRR), including
anaphylaxis, have occurred with ADCETRIS® (brentuximab vedotin). Monitor
patients during infusion. If an IRR occurs, interrupt the infusion and institute
appropriate medical management. If anaphylaxis occurs, immediately and
permanently discontinue the infusion and administer appropriate medical
therapy. Premedicate patients with a prior IRR before subsequent infusions.
Premedication may include acetaminophen, an antihistamine, and a
corticosteroid.

¢ Hematologic toxicities: Fatal and serious cases of febrile neutropenia have
been reported with ADCETRIS. Prolonged (>1 week) severe neutropenia and
Grade 3 or 4 thrombocytopenia or anemia can occur with ADCETRIS.

Administer G-CSF primary prophylaxis beginning with Cycle 1 for patients
who receive ADCETRIS in combination with chemotherapy for previously
untreated Stage Ill/IV cHL or previously untreated peripheral T-cell
lymphomas.

Monitor complete blood counts prior to each ADCETRIS dose. Monitor more
frequently for patients with Grade 3 or 4 neutropenia. Monitor patients for
fever. If Grade 3 or 4 neutropenia develops, consider dose delays, reductions,
discontinuation, or G-CSF prophylaxis with subsequent doses.

e Serious infections and opportunistic infections: Infections such as
pneumonia, bacteremia, and sepsis or septic shock (including fatal
outcomes) have been reported in ADCETRIS-treated patients. Closely
monitor patients during treatment for bacterial, fungal, or viral infections.

e Tumor lysis syndrome: Closely monitor patients with rapidly proliferating
tumor and high tumor burden.

e ncreased toxicity in the presence of severe renal impairment: The frequency
of >Grade 3 adverse reactions and deaths was greater in patients with
severe renal impairment compared to patients with normal renal function.
Avoid use in patients with severe renal impairment.

e |ncreased toxicity in the presence of moderate or severe hepatic impairment:
The frequency of >Grade 3 adverse reactions and deaths was greater in
patients with moderate or severe hepatic impairment compared to patients
with normal hepatic function. Avoid use in patients with moderate or severe
hepatic impairment.

e Hepatotoxicity: Fatal and serious cases have occurred in ADCETRIS-treated
patients. Cases were consistent with hepatocellular injury, including
elevations of transaminases and/or bilirubin, and occurred after the first
ADCETRIS dose or rechallenge. Preexisting liver disease, elevated baseline
liver enzymes, and concomitant medications may increase the risk. Monitor
liver enzymes and bilirubin. Patients with new, worsening, or recurrent
hepatotoxicity may require a delay, change in dose, or discontinuation of
ADCETRIS.

e PML: Fatal cases of JC virus infection resulting in PML have been reported
in ADCETRIS-treated patients. First onset of symptoms occurred at various
times from initiation of ADCETRIS, with some cases occurring within 3
months of initial exposure. In addition to ADCETRIS therapy, other possible
contributory factors include prior therapies and underlying disease that may
cause immunosuppression. Consider PML diagnosis in patients with
new-onset signs and symptoms of central nervous system abnormalities.
Hold ADCETRIS if PML is suspected and discontinue ADCETRIS if PML
is confirmed.

e Pulmonary toxicity: Fatal and serious events of noninfectious pulmonary
toxicity, including pneumonitis, interstitial lung disease, and acute
respiratory distress syndrome, have been reported. Monitor patients for
signs and symptoms, including cough and dyspnea. In the event of new or
worsening pulmonary symptoms, hold ADCETRIS dosing during evaluation
and until symptomatic improvement.

Serious dermatologic reactions: Fatal and serious cases of Stevens-Johnson
syndrome (SJS) and toxic epidermal necrolysis (TEN) have been reported
with ADCETRIS. If SJS or TEN occurs, discontinue ADCETRIS and administer
appropriate medical therapy.

Gastrointestinal (Gl) complications: Fatal and serious cases of acute
pancreatitis have been reported. Other fatal and serious Gl complications
include perforation, hemorrhage, erosion, ulcer, intestinal obstruction,
enterocolitis, neutropenic colitis, and ileus. Lymphoma with preexisting Gl
involvement may increase the risk of perforation. In the event of new or
worsening Gl symptoms, including severe abdominal pain, perform a prompt
diagnostic evaluation and treat appropriately.

Hyperglycemia: Serious cases, such as new-onset hyperglycemia,
exacerbation of preexisting diabetes mellitus, and ketoacidosis (including
fatal outcomes) have been reported with ADCETRIS. Hyperglycemia
occurred more frequently in patients with high body mass index or
diabetes. Monitor serum glucose and if hyperglycemia develops,
administer anti-hyperglycemic medications as clinically indicated.

Embryo-fetal toxicity: Based on the mechanism of action and animal studies,
ADCETRIS can cause fetal harm. Advise females of reproductive potential of
the potential risk to the fetus, and to avoid pregnancy during ADCETRIS
treatment and for at least 6 months after the final dose of ADCETRIS.

L]

L]

Most Common (>20% in any study)
Adverse Reactions

Peripheral neuropathy, fatigue, nausea, diarrhea, neutropenia, upper
respiratory tract infection, pyrexia, constipation, vomiting, alopecia, decreased
weight, abdominal pain, anemia, stomatitis, lymphopenia, and mucositis.

Drug Interactions

Concomitant use of strong CYP3A4 inhibitors or inducers has the potential to
affect the exposure to monomethyl auristatin E (VMAE).

Use in Specific Populations

Moderate or severe hepatic impairment or severe renal impairment: MMAE
exposure and adverse reactions are increased. Avoid use.

Advise males with female sexual partners of reproductive potential to use
effective contraception during ADCETRIS treatment and for at least 6 months
after the final dose of ADCETRIS.

Advise patients to report pregnancy immediately and avoid breastfeeding
while receiving ADCETRIS.

Please see Brief Summary of Prescribing Information, including
BOXED WARNING, on following pages and full Prescribing Information
at adcetrispro.com
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Practice Guidelines in Oncology (NCCN Guidelines®) for Hodgkin Lymphoma (V.1.2019). © National Comprehensive Cancer Network, Inc. 2019. Al rights reserved.
Accessed April 24,2019. To view the most recent and complete version of the guideline, go online to NCCN.org. 6. Connors JM, Jurczak W, Straus DJ, et al.
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NCCN makes no warranties of any kind whatsoever regarding their content, use, or application and disclaims any responsibility for their application or use in any way.

OSeattleGenetics’

ADCETRIS and its logo, SeaGen Secure and its logo, and Seattle Genetics
and ), are US registered trademarks of Seattle Genetics, Inc.
© 2019 Seattle Genetics, Inc., Bothell, WA 98021

All rights reserved ~ Printed in USA  US-BVP-19-328-PR

ﬁmﬁgngS@

brentuximab vedotin | for injection



ADCETRIS® (brentuximab vedotin) for injection, for intravenous use
Initial U.S. approval: 2011
Brief Summary: see package insert for full prescribing information

WARNING: PROGRESSIVE MULTIFOCAL LEUKOENCEPHALOPATHY (PML)

JC virus infection resulting in PML and death
can occur in patients receiving ADCETRIS.

1 INDICATIONS AND USAGE

ADCETRIS is a CD30-directed antibody-drug conjugate indicated for adult patients

with previously untreated Stage IlI/IV classical Hodgkin lymphoma (cHL), in combination
with doxorubicin, vinblastine, and dacarbazine.

2 DOSAGE AND ADMINISTRATION

21 Recommended Dosage

For dosing instructions of combination agents administered with ADCETRIS, see the
manufacturer’s prescribing information.

Administer ADCETRIS as a 30-minute intravenous infusion.

The recommended dose is 1.2 mg/kg up to @ maximum of 120 mg in combination with
doxorubicin, vinblastine, and dacarbazine (AVD), administered every 2 weeks until a
maximum of 12 doses, disease progression, or unacceptable toxicity. Reduce the dose
in patients with mild hepatic impairment (Child-Pugh A) to 0.9 mg/kg up to a maximum
of 90 mg every 2 weeks. Avoid use in patients with moderate (Child-Pugh B) or severe
(Child-Pugh C) hepatic impairment or severe renal impairment (creatinine clearance
[CrCL] <30 mL/min). The dose for patients weighing greater than 100 kg should be
calculated based on a weight of 100 kg.

22 Recommended Prophylactic Medications

In patients with previously untreated Stage IlI/IV cHL who are treated with ADCETRIS
+AVD, administer G-CSF beginning with Cycle 1.

23 Dose Modification

Peripheral Neuropathy: For Grade 2 peripheral neuropathy, reduce dose to 0.9 mg/kg
up to a maximum of 90 mg every 2 weeks. For Grade 3 peripheral neuropathy, hold
dosing until improvement to Grade 2 or lower. Restart at 0.9 mg/kg, up to a maximum of
90 mg, every 2 weeks. Consider modifying the dose of other neurotoxic chemotherapy
agents. For Grade 4 peripheral neuropathy, discontinue dosing. The dose for patients
weighing greater than 100 kg should be calculated based on a weight of 100 kg.

Neutropenia: For Grade 3 or 4 neutropenia, administer G-CSF prophylaxis for
subsequent cycles for patients not receiving primary G-CSF prophylaxis.

4  CONTRAINDICATIONS

ADCETRIS is contraindicated with concomitant bleomycin due to pulmonary toxicity
(e.g., interstitial infiltration and/or inflammation).

5  WARNINGS AND PRECAUTIONS

5.1 Peripheral Neuropathy

ADCETRIS treatment causes a peripheral neuropathy that is predominantly sensory.
Cases of peripheral motor neuropathy have also been reported. ADCETRIS-induced
peripheral neuropathy is cumulative.

In ECHELON-1 (Study 5), 67% of patients treated with ADCETRIS+AVD experienced
any grade of neuropathy. The median time to onset of any grade was 2 months
(range, 0-7), of Grade 2 was 3 months (range, 0-6), and of Grade 3 was 4 months
(range, <1-7). The median time from onset to resolution or improvement of any grade
was 2 months (range, 0-32), of Grade 2 was 3 months (range, 0-28), and of Grade 3
was 4 months (range, 0-32). Of these patients, 43% had complete resolution, 24%
had partial improvement (a decrease in severity by one or more grades from worst
grade) and 33% had no improvement at the time of their last evaluation. Of the
patients with residual neuropathy at the time of their last evaluation (57%), patients
had Grade 1(36%), Grade 2 (16%), Grade 3 (4%), or Grade 4 (<1%) neuropathy.

Monitor patients for symptoms of neuropathy, such as hypoesthesia, hyperesthesia,
paresthesia, discomfort, a burning sensation, neuropathic pain, or weakness. Patients
experiencing new or worsening peripheral neuropathy may require a delay, change in
dose, or discontinuation of ADCETRIS.

5.2 Anaphylaxis and Infusion Reactions

Infusion-related reactions, including anaphylaxis, have occurred with ADCETRIS.
Monitor patients during infusion. If anaphylaxis occurs, immediately and permanently
discontinue administration of ADCETRIS and administer appropriate medical therapy.
If an infusion-related reaction occurs, interrupt the infusion and institute appropriate
medical management. Patients who have experienced a prior infusion-related
reaction should be premedicated for subsequent infusions. Premedication may include
acetaminophen, an antihistamine, and a corticosteroid.

53 Hematologic Toxicities

Fatal and serious cases of febrile neutropenia have been reported with ADCETRIS.
Prolonged (>1 week) severe neutropenia and Grade 3 or Grade 4 thrombocytopenia or
anemia can occur with ADCETRIS.

Start primary prophylaxis with G-CSF beginning with Cycle 1 for patients who receive
ADCETRIS in combination with chemotherapy for previously untreated Stage Ill/IV cHL.
Monitor complete blood counts prior to each dose of ADCETRIS. Monitor more
frequently for patients with Grade 3 or 4 neutropenia. Monitor patients for fever.

If Grade 3 or 4 neutropenia develops, consider dose delays, reductions, discontinuation,
or G-CSF prophylaxis with subsequent ADCETRIS doses.

5.4 Serious Infections and Opportunistic Infections

Serious infections and opportunistic infections such as pneumonia, bacteremia,

and sepsis or septic shock (including fatal outcomes) have been reported in patients
treated with ADCETRIS. Monitor patients closely during treatment for the emergence
of possible bacterial, fungal, or viral infections.

55 Tumor Lysis Syndrome
Patients with rapidly proliferating tumor and high tumor burden may be at increased
risk of tumor lysis syndrome. Monitor closely and take appropriate measures.

5.6 Increased Toxicity in the Presence of Severe Renal Impairment

The frequency of >Grade 3 adverse reactions and deaths was greater in patients with
severe renal impairment compared to patients with normal renal function. Due to
higher MMAE exposure, >Grade 3 adverse reactions may be more frequent in patients
with severe renal impairment compared to patients with normal renal function. Avoid
the use of ADCETRIS in patients with severe renal impairment (CrCL <30 mL/min).

5.7 Increased Toxicity in the Presence of Moderate or Severe

Hepatic Impairment
The frequency of >Grade 3 adverse reactions and deaths was greater in patients with
moderate and severe hepatic impairment compared to patients with normal hepatic
function. Avoid the use of ADCETRIS in patients with moderate (Child-Pugh B) or severe
(Child-Pugh C) hepatic impairment.

5.8 Hepatotoxicity

Fatal and serious cases of hepatotoxicity have occurred in patients receiving
ADCETRIS. Cases were consistent with hepatocellular injury, including elevations of
transaminases and;/or bilirubin. Cases have occurred after the first dose of ADCETRIS or
after ADCETRIS rechallenge. Preexisting liver disease, elevated baseline liver enzymes,
and concomitant medications may also increase the risk. Monitor liver enzymes and
bilirubin. Patients experiencing new, worsening, or recurrent hepatotoxicity may require
a delay, change in dose, or discontinuation of ADCETRIS.

59 Progressive Multifocal Leukoencephalopathy

Fatal cases of JC virus infection resulting in PML have been reported in ADCETRIS-
treated patients. First onset of symptoms occurred at various times from initiation of
ADCETRIS therapy, with some cases occurring within 3 months of initial exposure.

In addition to ADCETRIS therapy, other possible contributory factors include prior
therapies and underlying disease that may cause immunosuppression. Consider the
diagnosis of PML in any patient presenting with new-onset signs and symptoms of
central nervous system abnormalities. Hold ADCETRIS dosing for any suspected case
of PML and discontinue ADCETRIS dosing if a diagnosis of PML is confirmed.

5.10 Pulmonary Toxicity

Fatal and serious events of noninfectious pulmonary toxicity including pneumonitis,
interstitial lung disease, and acute respiratory distress syndrome (ARDS), have been
reported. Monitor patients for signs and symptoms of pulmonary toxicity, including
cough and dyspnea. In the event of new or worsening pulmonary symptoms, hold
ADCETRIS dosing during evaluation and until symptomatic improvement.

5.11 Serious Dermatologic Reactions

Fatal and serious cases of Stevens-Johnson syndrome (SJS) and toxic epidermal
necrolysis (TEN) have been reported with ADCETRIS. If SJS or TEN occurs, discontinue
ADCETRIS and administer appropriate medical therapy.

512 Gastrointestinal Complications

Fatal and serious events of acute pancreatitis have been reported. Other fatal and
serious gastrointestinal (Gl) complications include perforation, hemorrhage, erosion,
ulcer, intestinal obstruction, enterocolitis, neutropenic colitis, and ileus. Lymphoma
with preexisting Gl involvement may increase the risk of perforation. In the event of
new or worsening Gl symptoms, including severe abdominal pain, perform a prompt
diagnostic evaluation and treat appropriately.

5.13 Hyperglycemia

Serious events of hyperglycemia, such as new-onset hyperglycemia, exacerbation of
preexisting diabetes mellitus, and ketoacidosis (including fatal outcomes) have been
reported in ADCETRIS-treated patients. In studies of ADCETRIS monotherapy, 8% of
patients experienced any grade hyperglycemia, with 6% experiencing Grade 3 or 4
hyperglycemia. The median time to onset for any grade or Grade 3 or 4 was 1 month
(range 0-10). Hyperglycemia occurred more frequently in patients with high body mass
index or diabetes. Monitor serum glucose and if hyperglycemia develops, administer
anti-hyperglycemic medications as clinically indicated.

5.14 Embryo-Fetal Toxicity

Based on the mechanism of action and findings in animals, ADCETRIS can cause fetal
harm when administered to a pregnant woman. There are no adequate and well-
controlled studies of ADCETRIS in pregnant women. In animal reproduction studies,
brentuximab vedotin caused embryo-fetal toxicities, including significantly decreased
embryo viability, and fetal malformations at maternal exposures that were similar to
the clinical dose of 1.8 mg/kg every three weeks.

Advise females of reproductive potential to avoid pregnancy during ADCETRIS
treatment and for at least 6 months after the final dose of ADCETRIS. Advise a
pregnant woman of the potential risk to the fetus.



6  ADVERSE REACTIONS

6.1 Clinical Trial Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in practice.

The most common adverse reactions (>20%) in combination with AVD were
peripheral neuropathy, neutropenia, nausea, constipation, vomiting, fatigue, diarrhea,
pyrexia, alopecia, decreased weight, abdominal pain, anemia, and stomatitis.

Previously Untreated Stage I/IV cHL (Study 5: ECHELON-1)

ADCETRIS in combination with AVD was evaluated for the treatment of previously
untreated patients with Stage Ill/IV cHL in a randomized, open-label, multicenter
clinical trial of 1334 patients. Patients were randomized to receive up to 6 cycles of
ADCETRIS+AVD or ABVD on Days 1 and 15 of each 28-day cycle. The recommended
starting dose of ADCETRIS was 1.2 mg/kg intravenously over 30 minutes, administered
approximately 1 hour after completion of AVD therapy. A total of 1321 patients
received at least one dose of study treatment (662 ADCETRIS+AVD, 659 ABVD). The
median number of treatment cycles in each study arm was 6 (range, 1-6); 76% of
patients on the ADCETRIS+AVD arm received 12 doses of ADCETRIS.

After 75% of patients had started study treatment, the use of prophylactic G-CSF
was recommended with the initiation of treatment for all ADCETRIS+AVD-treated
patients, based on the observed rates of neutropenia and febrile neutropenia.

Among 579 patients on the ADCETRIS+AVD arm who did not receive G-CSF primary
prophylaxis beginning with Cycle 1, 96% experienced neutropenia (21% with Grade 3;
67% with Grade 4), and 21% had febrile neutropenia (14% with Grade 3; 6% with
Grade 4). Among 83 patients on the ADCETRIS+AVD arm who received G-CSF primary
prophylaxis beginning with Cycle 1, 61% experienced neutropenia (13% with Grade 3;
27% with Grade 4), and 11% experienced febrile neutropenia (8% with Grade 3; 2%
with Grade 4).

Serious adverse reactions, regardless of causality, were reported in 43% of
ADCETRIS+AVD-treated patients and 27% of ABVD-treated patients. The most
common serious adverse reactions in ADCETRIS+AVD-treated patients were febrile
neutropenia (17%), pyrexia (7%), neutropenia and pneumonia (3% each).

Adverse reactions that led to dose delays of one or more drugs in more than 5% of
ADCETRIS+AVD-treated patients were neutropenia (21%) and febrile neutropenia
(8%). Adverse reactions led to treatment discontinuation of one or more drugs in
13% of ADCETRIS+AVD-treated patients. Seven percent of patients treated with
ADCETRIS+AVD discontinued due to peripheral neuropathy.

There were 9 on-study deaths among ADCETRIS+AVD-treated patients; 7 were
associated with neutropenia, and none of these patients had received G-CSF prior to
developing neutropenia.

Table 4: Adverse Reactions Reported in >10% of ADCETRIS+AVD-treated
Patients in Previously Untreated Stage IV cHL (Study 5: ECHELON-1)

ADCETRIS+AVD ABVD
Total N = 662 Total N =659
% of patients % of patients
Adverse Reaction Any | Grade | Grade | Any | Grade | Grade
Grade 3 4 Grade 3 4

Blood and lymphatic system disorders

Anemia* 98 " <1 92 6 <1

Neutropenia® 91 20 62 89 31 42

Febrile neutropenia 19 13 6 8 6 2
Gastrointestinal disorders

Constipation 42 2 37 <1 <1

Vomiting 33 3 28 1

Diarrhea 27 3 <1 18 <1

Stomatitis 21 2 16 <1

Abdominal pain 21 3 10 <1
Nervous system disorders

Peripheral sensory 65 10 <1 4 2

neuropathy

Peripheral motor " 2 - 4 <1

neuropathy
General disorders and administration site conditions

Pyrexia | 72 ] 3 [ a] 2] 2]
Musculoskeletal and connective tissue disorders

Bone pain 19 <1 - 10 <1

Back pain 13 <1 - 7
Skin and subcutaneous tissue disorders

Rashes, eruptions and 13 <1 <1 8 <1

exanthems'

ADCETRIS+AVD ABVD
Total N = 662 Total N =659
% of patients % of patients
Adverse Reaction Any | Grade | Grade | Any | Grade | Grade
Grade 3 4 Grade 3 4
Respiratory, thoracic and mediastinal disorders
Dyspnea 2 [ 1 [ - [ 9] 2]
Investigations
Decreased weight 22 <1 - 6 <1
Increased alanine 10 3 - 4 <1
aminotransferase
Metabolism and nutrition disorders
Decreased appetite | 18 | <1 | - | 12 | <1 |
Psychiatric disorders
Insomnia | 19 | <1 | | 12 | <1 |

*Derived from laboratory values and adverse reaction data; data are included for clinical relevance
irrespective of rate between arms.

tGrouped term includes rash maculo-papular, rash macular, rash, rash papular, rash generalized,
and rash vesicular.

AVD = doxorubicin, vinblastine, and dacarbazine; ABVD = doxorubicin, bleomycin, vinblastine,

and dacarbazine.

Events were graded using the NCI CTCAE Version 4.03. Events listed are those having a >5%
difference in rate between treatment arms.

Additional Important Adverse Reactions
Infusion reactions

In a study of ADCETRIS in combination with AVD (Study 5, ECHELON-1), infusion-
related reactions were reported in 57 patients (9%) in the ADCETRIS+AVD-treated arm.
Grade 3 events were reported in 3 of the 57 patients treated with ADCETRIS+AVD
who experienced infusion-related reactions. The most common adverse reaction

(>2%) associated with infusion-related reactions was nausea (2%).

Pulmonary toxicity

In a trial in patients with cHL that studied ADCETRIS with bleomycin as part of a
combination regimen, the rate of non-infectious pulmonary toxicity was higher than
the historical incidence reported with ABVD. Patients typically reported cough and
dyspnea. Interstitial infiltration and/or inflammation were observed on radiographs
and computed tomographic imaging of the chest. Most patients responded to
corticosteroids. The concomitant use of ADCETRIS with bleomycin is contraindicated.
In a study of ADCETRIS in combination with AVD (Study 5, ECHELON-1), non-infectious
pulmonary toxicity events were reported in 12 patients (2%) in the ADCETRIS+AVD
arm. These events included lung infiltration (6 patients) and pneumonitis (6 patients),
or interstitial lung disease (1 patient).

Cases of pulmanary toxicity have also been reported in patients receiving ADCETRIS
monotherapy. In Study 3 (AETHERA), pulmonary toxicity was reported in 8 patients (5%)
in the ADCETRIS-treated arm and 5 patients (3%) in the placebo arm.

6.2 Post Marketing Experience

The following adverse reactions have been identified during post-approval use of
ADCETRIS. Because these reactions are reported voluntarily from a population of
uncertain size, it is not always possible to reliably estimate their frequency or establish
a causal relationship to drug exposure.

Blood and lymphatic system disorders: febrile neutropenia.

Gastrointestinal disorders: acute pancreatitis and gastrointestinal complications
(including fatal outcomes).

Hepatobiliary disorders: hepatotoxicity.

Infections: PML, serious infections and opportunistic infections.

Metabolism and nutrition disorders: hyperglycemia.

Respiratory, thoracic and mediastinal disorders: noninfectious pulmonary toxicity
including pneumonitis, interstitial lung disease, and ARDS (some with fatal outcomes).
Skin and subcutaneous tissue disorders: Toxic epidermal necrolysis, including

fatal outcomes.

6.3 Immunogenicity

As with all therapeutic proteins, there is potential for immunogenicity. The detection
of antibody formation is highly dependent on the sensitivity and specificity of the
assay. Additionally, the observed incidence of antibody (including neutralizing
antibody) positivity in an assay may be influenced by several factors including assay
methodology, sample handling, timing of sample collection, concomitant medications,
and underlying disease. For these reasons, comparison of the incidence of antibodies
to ADCETRIS in the studies described below with the incidence of antibodies in other
studies or to other products may be misleading.

Patients with cHL and systemic anaplastic large cell lymphoma (sALCL) in Studies

1 and 2 were tested for antibodies to brentuximab vedotin every 3 weeks using a
sensitive electrochemiluminescence immunoassay. Approximately 7% of patients

in these trials developed persistently positive antibodies (positive test at more than

2 time points) and 30% developed transiently positive antibodies (positive at 1 or 2
post-baseline time points). The anti-brentuximab antibodies were directed against the
antibody component of brentuximab vedotin in all patients with transiently or



persistently positive antibodies. Two of the patients (1%) with persistently positive
antibodies experienced adverse reactions consistent with infusion reactions that led to
discontinuation of treatment. Overall, a higher incidence of infusion related reactions
was observed in patients who developed persistently positive antibodies.

A total of 58 patient samples that were either transiently or persistently positive

for anti-brentuximab vedotin antibodies were tested for the presence of neutralizing
antibodies. Sixty-two percent (62%) of these patients had at least one sample that
was positive for the presence of neutralizing antibodies. The effect of anti-brentuximab
vedotin antibodies on safety and efficacy is not known.

7  DRUG INTERACTIONS

1.1 Effect of Other Drugs on ADCETRIS

CYP3A4 Inhibitors: Co-administration of ADCETRIS with ketoconazole, a potent
CYP3A4 inhibitor, increased exposure to MMAE, which may increase the risk of
adverse reaction. Closely monitor adverse reactions when ADCETRIS is given
concomitantly with strong CYP3A4 inhibitors.

8  USEIN SPECIFIC POPULATIONS

8.1 Pregnancy
Risk Summary

ADCETRIS can cause fetal harm based on the findings from animal studies and

the drug’s mechanism of action. In animal reproduction studies, administration

of brentuximab vedotin to pregnant rats during organogenesis at doses similar to
the clinical dose of 1.8 mg/kg every three weeks caused embryo-fetal toxicities,
including congenital malformations [see Data]. The available data from case reports
on ADCETRIS use in pregnant women are insufficient to inform a drug-associated
risk of adverse developmental outcomes. Advise a pregnant woman of the potential
risk to a fetus.

The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss, or
other adverse outcomes. In the U.S. general population, the estimated background risk
of major birth defects and miscarriage in clinically recognized pregnancies is 2-4% and
15-20%, respectively.

Data

Animal Data

In an embryo-fetal developmental study, pregnant rats received 2 intravenous doses

0f 0.3, 1, 3, or 10 mg/kg brentuximab vedotin during the period of organogenesis (once
each on Pregnancy Days 6 and 13). Drug-induced embryo-fetal toxicities were seen
mainly in animals treated with 3 and 10 mg/kg of the drug and included increased early
resorption (x99%), post-implantation loss (=99%), decreased numbers of live fetuses,
and external malformations (i.e., umbilical hernias and malrotated hindlimbs). Systemic
exposure in animals at the brentuximab vedotin dose of 3 mg/kg is approximately the
same exposure in patients with cHL or SALCL who received the recommended dose of
1.8 mg/kg every three weeks.

82 Lactation

Risk Summary

There is no information regarding the presence of brentuximab vedotin in human

milk, the effects on the breastfed child, or the effects on milk production. Because

of the potential for serious adverse reactions in a breastfed child from ADCETRIS,
including cytopenias and neurologic or gastrointestinal toxicities, advise patients that
breastfeeding is not recommended during ADCETRIS treatment.

83 Females and Males of Reproductive Potential

ADCETRIS can cause fetal harm based on the findings from animal studies and the
drug's mechanism of action.

Pregnancy Testing

Verify the pregnancy status of females of reproductive potential prior to initiating
ADCETRIS therapy.

Contraception

Females

Advise females of reproductive potential to avoid pregnancy during ADCETRIS
treatment and for at least 6 months after the final dose of ADCETRIS. Advise females
to immediately report pregnancy.

Males

ADCETRIS may damage spermatozoa and testicular tissue, resulting in possible genetic
abnormalities. Males with female sexual partners of reproductive potential should use
effective contraception during ADCETRIS treatment and for at least 6 months after the
final dose of ADCETRIS.

Infertility

Males

Based on findings in rats, male fertility may be compromised by treatment

with ADCETRIS.

84 Pediatric Use

Safety and effectiveness of ADCETRIS have not been established in pediatric patients.

85 Geriatric Use

In the clinical trial of ADCETRIS in combination with AVD for patients with previously
untreated Stage IlI/IV cHL (Study 5: ECHELON-1), 9% of ADCETRIS+AVD-treated
patients were aged 65 or older. Older age was a risk factor for febrile neutropenia,

occurring in 39% of patients aged 65 or older vs 17% of patients less than age 65, who
received ADCETRIS+AVD. The ECHELON-1 trial did not contain sufficient information on
patients aged 65 and over to determine whether they respond differently from younger
patients.

Other clinical trials of ADCETRIS in cHL (Studies 1 and 3: AETHERA) and sALCL

(Study 2) did not include sufficient numbers of patients aged 65 and over to determine
whether they respond differently from younger patients.

8.6 Renal Impairment

Avoid the use of ADCETRIS in patients with severe renal impairment (CrCL <30 mL/min).
No dosage adjustment is required for mild (CrCL >50-80 mL/min) or moderate

(CrCL 30-50 mL/min) renal impairment.

8.7 Hepatic Impairment
Avoid the use of ADCETRIS in patients with moderate (Child-Pugh B) or severe
(Child-Pugh C) hepatic impairment. Dosage reduction is required in patients with mild
(Child-Pugh A) hepatic impairment.
10 OVERDOSAGE
There is no known antidote for overdosage of ADCETRIS. In case of overdosage, the
patient should be closely monitored for adverse reactions, particularly neutropenia,
and supportive treatment should be administered.
17  PATIENT COUNSELING INFORMATION
Peripheral Neuropathy: Advise patients that ADCETRIS can cause a peripheral
neuropathy. They should be advised to report to their health care provider any
numbness or tingling of the hands or feet or any muscle weakness.
Fever/Neutropenia: Advise patients to contact their health care provider if a fever of
100.5°F or greater or other evidence of potential infection such as chills, cough, or pain
on urination develops.
Infusion Reactions: Advise patients to contact their health care provider if they
experience signs and symptoms of infusion reactions including fever, chills, rash, or
breathing problems within 24 hours of infusion.
Hepatotoxicity: Advise patients to report symptoms that may indicate liver injury,
including fatigue, anorexia, right upper abdominal discomfort, dark urine, or jaundice.
Progressive Multifocal Leukoencephalopathy: Instruct patients receiving ADCETRIS
to immediately report if they have any of the following neurological, cognitive, or
behavioral signs and symptoms or if anyone close to them natices these signs and
symptoms:

¢ changes in mood or usual behavior

¢ confusion, thinking problems, loss of memory

e changes in vision, speech, or walking

« decreased strength or weakness on one side of the body
Pulmonary Toxicity: Instruct patients to report symptoms that may indicate pulmonary
toxicity, including cough or shortness of breath.
Acute Pancreatitis: Advise patients to contact their health care provider if they develop
severe abdominal pain.
Gastrointestinal Complications: Advise patients to contact their health care provider if
they develop severe abdominal pain, chills, fever, nausea, vomiting, or diarrhea.
Hyperglycemia: Educate patients about the risk of hyperglycemia and how to recognize
associated symptoms.
Females and Males of Reproductive Potential: ADCETRIS can cause fetal harm. Advise
women receiving ADCETRIS to avoid pregnancy during ADCETRIS treatment and for at
least 6 months after the final dose of ADCETRIS.
Advise males with female sexual partners of reproductive potential to use effective
contraception during ADCETRIS treatment and for at least 6 months after the final
dose of ADCETRIS.
Advise patients to report pregnancy immediately.
Lactation: Advise patients to avoid breastfeeding while receiving ADCETRIS.

Please see full Prescribing Information, including BOXED WARNING,
at adcetrispro.com
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Phase 2 Study of Frontline Brentuximab Vedotin Plus Nivolumab in
Patients With Hodgkin Lymphoma Aged =60 Years

he combination of brentux-
imab vedotin with nivolumab
was active and well tolerated in

an ongoing phase 2 trial of patients ages
60 years or older with newly diagnosed
Hodgkin lymphoma.! Dr Christopher
A. Yasenchak and colleagues presented
results from the trial. Hodgkin lym-
phoma has a bimodal age distribution
in some populations, with incidence
often peaking in the third and sixth
decades of life.? Diagnoses of Hodgkin
lymphoma among patients ages 60
years or older represent approximately
20% of all cases, although the rate var-
ies across reports.'? Outcomes in older
patients with Hodgkin lymphoma are
inferior to those in younger patients,
with some survival differences attribut-
able to causes other than the disease.*
Older patients may be unable to toler-
ate some of the newer treatments.’ In

many elderly patients, fatalities result
from lymphoma that is insufficiently
controlled.’

In 2018, a phase 1/2 study
evaluated brentuximab vedotin and
nivolumab in 30 younger patients
(median age, 31.5 years) with relapsed/
refractory Hodgkin lymphoma.® The
regimen was well tolerated and led to
a complete response (CR) rate of 80%.

The open-label, phase 2 study
in older patients administered bren-
tuximab vedotin at 1.8 mg/kg and
nivolumab at 3 mg/kg by intravenous
infusion at 3-week intervals for up to
16 cycles.” The patients enrolled in the
study were ineligible for conventional
combination chemotherapy or had
declined treatment. Other eligibility
criteria included an Eastern Coopera-
tive Oncology Group (ECOG) score

of 2 or less, creatinine clearance of at

least 30 mL/min, diffusing capacity
greater than 50%, measurable disease
of at least 1.5 c¢m, and lack of autoim-
mune disease. The median age of the
patients was 72.0 years (range, 60-88
years), and 76% of them had presented
with stage 3 or 4 disease. Nearly half of
patients (48%) had bulky disease.

The primary endpoint of the study
was the overall response rate (ORR).
Additional endpoints included safety,
CR rate, duration of response, overall
survival, and progression-free survival
(PFS). Computed tomography (CT)
and positron emission tomography
(PET) were used to evaluate responses.
A CT-only evaluation was performed
at cycle 2, and CT and PET evalua-
tions were conducted at later points
throughout the study.

At the time of the report, among
the 21 patients who received therapy,

1007
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100% of patients achieved tumor reduction
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Figure 1. Maximum percent reduction from baseline in the sum of diameters of target lesions in a phase 2 trial of frontline brentuximab

vedotin plus nivolumab in older patients with Hodgkin lymphoma. Data are shown for patients evaluable for efficacy. Adapted from
Yasenchak CA et al. ASH abstract 237. Blood. 2019;134(suppl 1)."

8 Clinical Advances in Hematology & Oncology Volume 18, Issue 2, Supplement 6 February 2020



HIGHLIGHTS IN HODGKIN LYMPHOMA FROM THE 61ST ASH MEETING

4 remained on treatment, 9 were in
long-term follow-up, 2 withdrew con-
sent, 2 died, and 4 discontinued treat-
ment but had not yet entered into the
long-term follow-up window. Of the
17 patients who discontinued treat-
ment, 6 completed planned therapy, 3
had progressive disease, 4 discontinued
after an adverse event (AE), and 4 chose
to discontinue. No treatment discon-
tinuations owing to AEs were consid-
ered treatment-related. The median
number of treatment cycles of bren-
tuximab vedotin or nivolumab was
10 (range, 1-16) per patient. Patients
received a median of 9 cycles (range,
1-16) of brentuximab vedotin and 9
cycles (range, 1-16) of nivolumab.

At the time of the study report,
the median duration of follow-up was
6.8 months.! The ORR in 19 evalu-
able patients was 95%, with 68% of
patients achieving a CR. No patients
showed signs of disease progression,
and 5% had stable disease. Tumor
size decreased in 100% of the patients
(Figure 1). The median duration of

response was not reached (Figure 2).

The most common treatment-
related AE was peripheral neuropathy,
which occurred in 52% of patients.!
Grade 3 or higher treatment-related
AEs were reported in 57% of patients.
A grade 3 or higher increase in lipase
was reported in 24%. Treatment-
related grade 3 or higher peripheral
neuropathy and sensory neuropathy
each occurred in 14% of patients.
Infusion-related reactions of any grade
were reported in 29% of patients; all
cases were grade 2 or lower. There
was 1 treatment-related serious AE—
pyrexia—which was considered related
to both brentuximab vedotin and
nivolumab.

The study investigators concluded
that the combination of brentuximab
vedotin and nivolumab is an active and
well-tolerated frontline regimen for
patients ages 60 years or older who are
ineligible for or have declined conven-
tional therapy.! The combination of
brentuximab vedotin and nivolumab
continues to be evaluated in this study.
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2-Year Follow-Up Results From the Phase 1-2 Study of Brentuximab
Vedotin in Combination With Nivolumab in Patients With Relapsed or
Refractory Hodgkin Lymphoma

wo-year follow-up results of
a single-arm phase 1/2 study
that the combina-
tion of brentuximab vedotin plus

showed

nivolumab was well tolerated and
yielded high CR rates in patients with
relapsed/refractory classical Hodgkin
lymphoma.’ An interim analysis of this
study previously demonstrated that the
combination of brentuximab vedotin
and nivolumab, which can restore
antitumor immunity to activated T
cells, is well tolerated and effective.?
The new analysis included long-term
follow-up data for the combination
administered in staggered and concur-
rent dosing schedules. In addition, the
investigators tested whether innate and
adaptive immune response biomarkers
in the peripheral blood correlated to
clinical response.

All patients had classical Hodgkin
lymphoma that was refractory to or
had relapsed during frontline chemo-
therapy. For the staggered dosing regi-
men, patients received up to 4 cycles
of the following: brentuximab vedotin
(1.8 mg/kg) on day 1 and nivolumab
(3.0 mg/kg) on day 8 of cycle 1,
followed by brentuximab vedotin
plus nivolumab on day 1 of cycles 2
through 4. The duration of each cycle
was 21 days. For the concurrent dosing
regimen, patients received both drugs
on day 1 of all 4 cycles. Response was
assessed by CT after 2 cycles and by
PET after 4 cycles, after which patients
could undergo autologous stem cell
transplant (ASCT).

The primary endpoint was assess-
ment of the safety of the drug combi-
nation and the CR rate according to

the Lugano 2014 criteria. Secondary
endpoints included ORR, duration
of response, PFS rate, and biomarker
analysis.

The trial enrolled 93 patients;
however, 2 patients did not receive
Most  patients (n=51)
were female. The median age was 34
years (range, 18-69 years). Primary
refractory disease was reported in
42% of patients, and 26% had extra-
nodal disease. In 30% of patients, the
disease had relapsed within 1 year of
frontline therapy. At the time of the
study report, all patients had ended
treatment and completed the 100-day
safety reporting period.

Data for the 2 treatment regi-
mens were presented as combined

treatment.!

results because their overall efficacy
and tolerability were similar.! Most
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Figure 3. PFS in a phase 1/2 study of brentuximab vedotin in combination with nivolumab in patients with relapsed/refractory Hodgkin

lymphoma. ASCT, autologous stem cell transplant; BV, brentuximab vedotin; N, nivolumab; PD, progressive disease; PES, progression-free
survival. Adapted from Moskowitz AJ et al. ASH abstract 238. Blood. 2019;134(suppl 1).!
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patients (92%) completed all 4 cycles of
brentuximab vedotin plus nivolumab.
Among the 91 treated patients, the
ORR was 85%, with a CR of 67%.
Most patients (74%) underwent ASCT
after the combination treatment.!
Additional salvage therapy was needed
by approximately 25% of patients: 7
with progressive disease, 6 with a partial
response, 5 with stable disease, and
4 with a CR. Of those patients, 77%
also went on to ASCT. At a median
follow-up of 24.2 months (range, 1.8-
41.7 months), the estimated 2-year PFS
rate was 79% (95% CI, 68%-87%) for
all treated patients and 92% (95% CI,
80%-97%; Figure 3) for patients who
underwent ASCT after the combina-
tion treatment, without salvage therapy.
The 2-year estimated overall survival
rate for all treated patients was 94%
(95% CI, 85%-97%).

Both treatment schedules led to
increased levels of activated and divid-
ing CD4-positive T cells, regulatory
T cells, and circulating plasmablasts
(Figure 4). The increase was slightly
higher in the concurrent dosing arm.
These findings suggest, as expected,

an enhancement of the anti-tumor
immune response. However, the mag-
nitudes of the changes were not associ-
ated with clinical response.

The investigators performed RNA
sequencing analysis of 50 baseline
tumor samples for 132 different mark-
ers of immune cells, inflammatory
response, and the tumor microenvi-
ronment. The combination treatment
led to significant changes in the levels
of cytokines and chemokines, includ-
ing increased levels of interleukin
(IL)-18, interferon gamma-induced
protein-10, interferon-inducible T-cell
alpha chemoattractant, and CD30,
as well as decreased levels of thymus
and activation-regulated chemokine
(TARC), IL-2 receptor alpha, and
IL-6. Expression of CD30 was sig-
nificantly higher among responders vs
nonresponders. The other changes did
not correlate with clinical response.

No unexpected AEs occurred, and
most AEs were grade 1 to 2.' The most
common AEs were nausea (52%),
infusion-related reactions (43%), and
fatigue (40%). Serious AEs occurred
in 15% of patients; they included

Figure 4. Follow-up analysis of T-cell
signatures after treatment in a phase
1/2 study of brentuximab vedotin

in combination with nivolumab in
patients with relapsed/refractory
Hodgkin lymphoma. C, cycle; D, day.
Adapted from Moskowitz AJ et al.
ASH abstract 238. Blood. 2019;134

(suppl 1).!

pneumonia, pneumonitis, and pyrexia
(each in 2 patients) and Guillain-Barré
syndrome (in 1 patient). Treatment
was discontinued in 5 patients; the
reasons were peripheral neuropathy
(grade 3), elevated gamma-glutamyl
transferase, progressive disease, inves-
tigator decision, and patient decision.
The authors concluded that the
results of the study support further
investigation of brentuximab vedo-
tin plus nivolumab as initial salvage
therapy in relapsed/refractory classical
Hodgkin lymphoma.! The analysis of
blood biomarkers may link baseline
levels of CD30-positive immune cells
and the inflammatory state with the
activity of this combination treatment.
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Brentuximab Vedotin With Chemotherapy for Stage 3/4 Classical
Hodgkin Lymphoma: 4-Year Update of the ECHELON-1 Study

n a 4-year update of the phase 3

ECHELON-1 trial (A Frontline

Therapy Trial in Participants With
Advanced Classical Hodgkin Lym-
phoma), treatment with brentuximab
vedotin plus doxorubicin, vinblastine,
and dacarbazine (AVD) continued to
improve PES in patients with classi-
cal Hodgkin lymphoma, regardless of
PET?2 status and without the need for
treatment intensification, as compared
with doxorubicin, bleomycin, vinblas-
tine, and dacarbazine (ABVD).! The
ECHELON-1 trial compared bren-
tuximab vedotin plus AVD vs ABVD
in patients with treatment-naive stage
I or IV classical Hodgkin lym-
phoma.? In the primary analysis, the
2-year modified PFS rate was 82.1%
in the brentuximab vedotin/AVD arm
vs 77.2% in the ABVD arm (hazard
ratio [HR], 0.77; 95% CI, 0.60-0.98;
P=.035).°

The 4-year post-hoc exploratory
analysis evaluated PFS per investigator
assessment among the intention-to-

treat population (N=1334).! Sub-

group analyses included PET?2 status,
age, stage, and prognostic risk scores.
Among the 664 patients treated with
brentuximab vedotin plus AVD, 57%
were male; 59% of the 690 patients
in the ABVD arm were male. The
patients median age was 35 years
(range, 18-82) in the brentuximab
vedotin/AVD arm and 37 years (range,
18-83) in the ABVD arm. B symptoms
were present in 60% vs 57%, respec-
tively. Stage IV disease was reported in
64% vs 63%, respectively, with stage
III disease in the remaining patients.
At a median follow-up of 48.4
months, the 4-year PFS rate was
81.7% with brentuximab vedotin plus
AVD vs 75.1% with ABVD (HR,
0.691; 95% CI, 0.542-0.881; P=.003;
Figure 5).! Treatment with brentux-
imab vedotin plus AVD decreased the
risk for disease progression or death
by 31%. The improvement in the PFS
rate with brentuximab vedotin plus
AVD was observed in most of the pre-
specified subgroups, including those
based on age, prognostic score, and

disease stage, although the confidence
intervals of the 2 arms overlapped.

At the primary analysis, periph-
eral neuropathy was reported in 67%
of patients receiving brentuximab
vedotin plus AVD and 43% of those
receiving ABVD.’ At 4-year follow-up,
peripheral neuropathy had improved
or resolved in 83% and 84% of these
patients,  respectively.!  Peripheral
neuropathy had resolved completely
in 68% vs 76% by 4 years. Ongoing
peripheral neuropathy was reported
in 21% of patients (n=142) in the
brentuximab vedotin/AVD arm and
10% of patients (n=69) in the ABVD
arm. Most cases of peripheral neuropa-
thy were grade 1 or 2.
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abstract 4026. Blood. 2019;134(suppl 1).!
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Dose-Intensification in Early Unfavorable Hodgkin Lymphoma:
Long-Term Follow-Up of the German Hodgkin Study Group

(GHSG) HD14 Trial

he German Hodgkin Study

Group (GHSG) HDI14 trial

evaluated whether an intensi-
fied 2+2 regimen, consisting of 2
cycles of escalated bleomycin, etopo-
side, doxorubicin, cyclophosphamide,
vincristine, procarbazine, and predni-
sone (BEACOPP) followed by 2 cycles
of ABVD, would improve long-term
survival vs standard of care among
patients with early unfavorable Hodg-
kin lymphoma."? The trial enrolled
patients between January 2003 and
July 2008. Patients were ages 60 years
or younger. They were randomly
assigned to treatment with 4 cycles
of ABVD (ABVD x 4) or the dose-
intensified 2+2 regimen. All patients
received involved-field radiotherapy at
a dose of 30 Gy.

At the initial 5-year report of the
trial, the PFS rate was 95.3% in the
2+2 arm vs 89.3% in the ABVD x 4
arm, a statistically significant improve-

ment.” No significant differences were
observed in overall survival or treat-
ment-related mortality. Additionally,
no differences were observed between
the treatment arms in second primary
malignancies or in rates of infertility
among female patients ages 45 years or
younger in ongoing remission.’

In a survey administered to survi-
vors of Hodgkin lymphoma, including
patients who participated in HD14,
the respondents reported no difference
between the chemotherapy burden
of the dose-intensified 2+2 regimen
and that of the prior standard-of-care
ABVD x 4 regimen.® Additionally,
according to the survey results, the
potential for second malignancies and
the possibility of relapse were consid-
ered critical potential burdens. Most
patients regarded cure as the primary
goal of therapy.

This long-term follow-up of the
HD14 trial aimed to address concerns

ABSTRACT SUMMARY PET-Adapted Nivolumab or Nivolumab Plus
ICE as First Salvage Therapy in Relapsed or Refractory Hodgkin

Lymphoma

A trial evaluated PET-adapted nivolumab with or without ifosfamide, carboplatin, and
etoposide (ICE) in patients with relapsed/refractory Hodgkin lymphoma (Abstract
239). The trial enrolled 43 adult patients, whose median age was 35 years. Enrolled
patients had received only 1 line of systemic therapy. Their ECOG performance sta-
tus was 2 or lower. Patients were treated with nivolumab alone (79%) or nivolumab
plus ICE (21%) after frontline chemotherapy had failed. The CR rates were 78% for
nivolumab and 88% for nivolumab plus ICE. The ORRs were 92% vs 100%, respec-
tively. At the end of protocol therapy, the overall CR rate was 88% and the ORR was
90%. The CR rate was unexpectedly high, at 70%, when nivolumab was used as first
salvage therapy, and most of these patients underwent ASCT without receiving ICE.
At a median follow-up of 12 months, the PFS rate in the intention-to-treat population
was 74% (95% Cl, 55%-86%). No unexpected toxicities occurred. The most common
AE potentially related to treatment with nivolumab plus ICE was grade 1 nausea,
which was reported in approximately 75% of patients. Grade 1 vomiting occurred in
approximately 62%. In 12% of patients, therapy was discontinued before the end of
scheduled treatment.

about potential long-term toxicities
and the lack of difference in overall
survival.! According to a preplanned
interim analysis conducted in 2008,
outcomes in the ABVD x 4 arm were
significantly inferior, so enrollment
into that treatment arm was discon-
tinued.? This long-term follow-up
included 1112 patients treated with
the 2+2 regimen and 777 patients
treated with the ABVD x 4 regimen.!

At a median follow-up of 97
months, patients treated with the 2+2
regimen had significantly fewer cases
of disease recurrence (HR, 0.0521;
95% CI, 0.386-0.704; P<.0001).!
The 10-year PFES rate of the 2+2 arm
was superior, at 91.2% (95% CI,
89.0%-93.4%), vs 85.6% (95% ClI,
82.9%-88.4%) in the ABVD x 4 arm
(HR, 0.523; 95% CI, 0.387-0.707;
P<.0001; Figure 6). At a median
follow-up of 104 months, the 10-year
overall survival rates were still similar
in the 2 arms: 94.0% in the 2+2 arm
(95% CI, 92.3%-95.8%) vs 94.1% in
the ABVD x 4 arm (95% CI, 92.3%-
96.0%).

In the intention-to-treat analysis,
the rates of first progression and relapse
were 10.2% in the ABVD x 4 arm vs
3.4% in the 2+2 arm.

Deaths were reported in 4.8% of
patients in the 2+2 group (n=53) and
5.4% of patients in the ABVD x 4
group (n=42). Study treatment was the
cause of death in 0.6% of patients in
the 2+2 group vs 0.1% of patients in
the ABVD x 4 group. Deaths caused by
toxicity from salvage therapy occurred
in 0.6% vs 1.0%, respectively.

At a median observation time of
97 months, second primary malignan-
cies had occurred in 6.4% of patients
in the 2+2 arm and 4.7% of patients
in the ABVD x 4 arm (P=.8577). The
standard incidence ratios for second
primary malignancy were 2.6 for the
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2+2 arm and 2.3 for the ABVD x 4
arm, which are higher than the age-
and sex-specific incidence ratios in the
general German population. Deaths
from a second malignancy occurred
in 1.4% of patients (n=16) in the 2+2
arm and in 1.5% of patients (n=12) in

the ABVD x 4 arm.
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Figure 6. Long-term PFS in the GHSG HD14 trial, which compared 2 cycles of escalated
BEACOPP followed by 2 cycles of ABVD (2+2) vs standard of care among patients with
early unfavorable Hodgkin lymphoma. ABVD, doxorubicin, bleomycin, vinblastine, and

dacarbazine; BEACOPP, bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine,
procarbazine, and prednisone; GHSG, German Hodgkin Study Group; HR, hazard ratio;
PES, progression-free survival. Adapted from Gillessen S et al. ASH abstract 129. Blood.
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Brief Pembrolizumab Monotherapy Results in Complete and Near
Complete Responses in the Majority of Untreated Patients With

Classical Hodgkin Lymphoma: A Multicenter Phase 2 PET-Adapted
Study of Sequential PEM and AVD

multicenter phase 2 study

evaluated induction therapy

with a short course of pembro-
lizumab followed by AVD in patients
with previously untreated classical
Hodgkin lymphoma.! This regimen
eliminates the need for bleomycin and
radiotherapy consolidation. The inves-
tigator-initiated protocol (U16HO8)
called for PET/CT-directed, frontline
therapy with pembrolizumab followed
by AVD chemotherapy. The primary
endpoint was the complete metabolic
response rate by PET/CT according
to the Lugano criteria (with a Deau-
ville score of 1-3 considered negative)
after 3 doses of single-agent pembro-
lizumab. The secondary endpoints

14

included toxicity, PFS, overall survival,
and response by metabolic tumor vol-
ume after pembrolizumab.

The trial enrolled adults with
newly diagnosed, histologically con-
firmed classical Hodgkin lymphoma,
including patients with early unfavor-
able disease according to criteria from
the National Comprehensive Cancer
Network or advanced-stage disease.
Nearly half of patients (47%) had
B symptoms at diagnosis. Exclusion
criteria included prior chemotherapy,
interstitial lung disease, prior autoim-
mune disease, organ dysfunction, and
active infection. The target accrual
of 30 patients was achieved. There-
fore, the study had 84% power with

a l-sided alpha of 10% to detect a
doubling of the complete metabolic
response rate from the 20% seen in
the setting of relapse with single-agent
pembrolizumab to the hypothesized
40% for this study.

Patients received a 200-mg dose
of pembrolizumab every 3 weeks
for 3 cycles, then underwent an
interim PET/CT, which was centrally
reviewed, for the primary analysis.
The patients then received sequential
therapy with AVD chemotherapy.
Patients with advanced-stage disease
received a total of 6 cycles. Those with
early unfavorable disease received 4
cycles. Patients with early unfavorable
and bulky disease had the option to
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continue to 6 cycles. PET/CT was
repeated after 2 cycles of AVD and at
the end of therapy. Patients were evalu-
ated every 3 months for 2 years.

The median age of the patients
was 29 years (range, 21-77). Most
patients were female (63%). Among
the 30 patients, 12 had early unfavor-
able disease and 18 had advanced-stage
disease. There were 5 patients with
stage I1I disease and 13 patients with
stage IV disease. Adverse risk factors
for all patients included age older than
60 years (n=4), bulky disease (>10
cm; n=10) or a large mediastinal mass
(>1/3; n=9), B symptoms at diagnosis
(n=14), and extranodal involvement
(n=16).

Following initial pembrolizumab
monotherapy, the complete metabolic
response rate was 37% (n=11, includ-
ing 3 patients with large mediastinal
masses),! which was 1 patient short of
the primary endpoint. Additionally,
4 patients with bulky disease and 4
others had major reductions in disease,
but they did not achieve a CR per the
Lugano criteria. A partial metabolic
response was observed in 18 patients.

An atypical response, with clearance
of the original disease followed by the
development of new sites of disease
that cleared after AVD, was seen in 1
patient.

To better characterize the depth
of response after treatment with pem-
brolizumab monotherapy, the investi-
gators then quantified the decline in
metabolic tumor volume. Among 28
patients, 20 had at least a 90% reduc-
tion in metabolic tumor volume (Fig-
ure 7). The investigators noted early
deep responses, particularly in some
patients with bulky disease. Significant
heterogeneity was observed among
the patients with a partial metabolic
response; changes in metabolic tumor
volume ranged from 50% to 98%.

After 2 cycles of AVD, the CR
rate was 100%. The median duration
of follow-up for patients who com-
pleted therapy was 8.2 months (range,
0.5-18.7). All CRs were maintained
at the end of treatment. No deaths or
cases of disease progression occurred.
Therefore, the PFS and overall survival
rates were both 100%.

All patients completed the proto-

col-directed therapy. Therapy was well
tolerated, and most treatment-related
AEs for pembrolizumab monotherapy
were grade 1 or 2. Grade 2 AEs poten-
tially related to treatment included
infusion reactions (n=4); hypertension
(n=4); anemia (n=2); hyperglycemia
(n=2); nausea, vomiting, and/or diar-
rhea (n=2); thyroid disorders (n=2);
neutropenia (n=1); and pericarditis
(n=1; the patient had a history of this
event). Grade 3 or 4 AEs potendially
related to treatment included neutro-
penia (n=3); elevated liver function
enzymes (n=1); Bell palsy (n=1); lym-
phopenia (n=1); and nausea, vomit-
ing, and/or diarrhea (n=1). The study
reported no serious AEs, no treatment
discontinuations because of AEs, and
no cases of pneumonitis or colitis.
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Nivolumab and AVD for Early-Stage Unfavorable Hodgkin Lymphoma

(NIVAHL)

Hodgkin Study Group presented

results from the multicenter,
phase 2 NIVAHL study (Nivolumab
and AVD in Early-Stage Unfavorable
Classical Hodgkin Lymphoma), which
evaluated the efficacy of nivolumab
combined with AVD and administered
as either concomitant or sequential

Investigators from the German

therapy among patients with early
unfavorable classical Hodgkin lym-
phoma."” In both treatment arms,
the cycles of nivolumab plus AVD
lasted 28 days, with administration
on days 1 and 15 of each cycle. In the
concomitant treatment arm (n=55),
nivolumab plus AVD was given for 4
cycles. In the sequential treatment arm
(n=54), nivolumab was given alone for
a total of 4 times at 2-week intervals,
followed by 2 cycles of nivolumab
plus AVD, and then AVD for 2 cycles.
In both treatment arms, 30 Gy of
involved-site radiotherapy was given
after completion of chemoimmuno-
therapy. Response was assessed at an
interim analysis and after treatment in
each arm.

The primary endpoint was the
CR rate after the end of treatment
on the basis of PET/CT analysis. The
patients median age was 27 years
(range, 18-60), and 95% had stage ITA
or stage IIB disease. The most com-
mon risk factors included 3 or more
areas of nodal disease (69%) and an
elevated erythrocyte sedimentation
rate (48%). Bulky disease of 5 cm or
more was reported in 67%.

At the end of treatment, among
evaluable patients from the concomi-
tant therapy arm (n=51), the CR rate
was 90% (95% CI, 78.6%-96.7%;
Figure 8). Among evaluable patients
from the sequential therapy arm
(n=50), the CR rate was 94% (95%
Cl, 83.5%-98.7%). The ORR was
100% with concomitant therapy and
98% with sequential therapy.

An early interim evaluation was
conducted after 2 cycles of nivolumab
plus AVD among patients treated with
concomitant therapy and after com-
pletion of the nivolumab-only infu-
sions in those who received sequential

therapy. The CR rates were 87% with

concomitant therapy arm and 51%
with sequential therapy.

The estimated rates of PFS at 12
months were 100% with concomitant
therapy and 98% with sequential ther-
apy. Rates of 12-month overall survival
were 100% in each treatment arm.

Grade 3 to 4 organ toxicities were
reported in 24% of patients in the
concomitant therapy arm and 30% of
those in the sequential therapy arm.
The most common toxicities were hep-
atobiliary, gastrointestinal, skin, and
nervous system events. Grade 4 leu-
kopenia occurred in 56% of patients
receiving concomitant therapy and in
41% of patients receiving sequential
therapy. Serious AEs occurred in 38%
vs 28%, respectively.
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Figure 8. Response among patients with early-stage unfavorable Hodgkin lymphoma treated with nivolumab combined with AVD,

administered as concomitant or sequential therapy. AVD, doxorubicin, vinblastine, and dacarbazine; CR, complete response; NC, no change;
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Reducing the Burden of Chemoradiotherapy With the Combination
of Brentuximab Vedotin and Rituximab With Reduced-Toxicity
Chemotherapy in Children, Adolescents, and Young Adults With
Newly Diagnosed Hodgkin Lymphoma

Ithough the cure rates for
patients with newly diagnosed
classical Hodgkin lymphoma

are high, the use of contemporary com-
bined chemoradiotherapy regimens
carries long-term toxicities that signifi-
cantly impact quality of life and increase
adverse health-related events, including
death, following childhood therapy.!
Previous data have shown the efficacy
of brentuximab vedotin and rituximab
in treatment-naive adults with classi-
cal Hodgkin lymphoma.>* A phase 2
trial evaluated whether the addition of
brentuximab vedotin and rituximab to
risk-adapted chemotherapy would be
well tolerated and effective in children,
adolescents, and young adults with
all stages of newly diagnosed classi-
cal Hodgkin lymphoma and would
allow the elimination of more toxic
chemotherapies  (cyclophosphamide,
etoposide, bleomycin) or radiation.’
The primary objectives of the study
were evaluation of the safety and toler-
ability of the treatment combination
and measurement of the overall CR
and partial response rates.

The trial enrolled patients ages 1 to
30 years with all stages of newly diag-
nosed classical Hodgkin lymphoma.’
Patients were assigned to treatment
regimens according to their risk: low
(stages IA or IIA with no bulky disease
or extension); intermediate (stages 1A
bulk/E, 1B, IIA bulk/E, IIB, IIIA); or
high (stages IIB bulk/E, IIIA bulk/E,
I1IB, IVA/B). Patients classified as low
risk received 3 cycles of brentuximab
vedotin (1.2 mg/kg) with doxorubicin
(25 mg/m?), vincristine (1.5 mg/m?),
and dacarbazine (375 mg/m?) adminis-
tered on days 1 and 15, plus prednisone
(40 mg/m?/day) on days 1 through
14. Patients classified as intermediate
or high risk received 4 or 6 cycles of

brentuximab vedotin (1.2 mg/kg),
doxorubicin (25 mg/m?), vinblastine
(6 mg/m?), and dacarbazine (375 mg/
m?) administered on days 1 and 15,
plus rituximab (375 mg/m?) on days 2
and 16. After completion of assigned
chemoimmunotherapy cycles, patients
with a CR did not receive radiation,
unless they had high-risk, bulky dis-
ease and a slow response.

Patients were monitored for early
response with PET/CT. Rapid early
response was defined as a CR after
completion of 1 cycle of chemotherapy
for low-risk patients and after comple-
tion of 2 cycles of chemotherapy for
intermediate- and high-risk patients.!
CR was defined as resolution of patho-
logic lymphadenopathy with at least
an 80% reduction in the product of
the perpendicular diameters of all of
the nodal masses; absence of residual

disease in unmeasurable, assessable
lesion sites; absence of new lesions; and
PET negativity (Deauville score <3,
with '®F-fluorodeoxyglucose).  Slow
early response was defined as a partial
response or stable disease after 1 cycle
of chemotherapy for low-risk patients
and 2 cycles of chemotherapy for inter-
mediate- and high-risk patients.

At the time of the presentation,
33 patients were enrolled in the study.
Most patients were female (n=21), and
the median age was 15 years (range,
4-23). Risk was low in 4 patients,
intermediate in 17, and high in 12. B
symptoms were reported at diagnosis
in 12 patients, and 11 patients had
bulky disease.

The trial had enrolled 33 patients
at the time of the report, and 32 had
completed therapy. All 33 patients

were evaluated for early response.’

ABSTRACT SUMMARY Brentuximab Vedotin in First Refractory/
Relapsed Classical Hodgkin Lymphoma Patients Treated by
Chemotherapy (ICE) Before Autologous Transplantation: Final

Analysis of a Phase Il Study

A phase 2 trial evaluated brentuximab vedotin administered in combination with
ICE chemotherapy as salvage treatment in relapsed or refractory classical Hodgkin
lymphoma (Abstract 132). The trial enrolled 30 patients with relapsed disease and
12 with refractory disease. Patients received brentuximab vedotin plus ICE chemo-
therapy before undergoing ASCT. The primary endpoint was the complete metabolic
response rate following 2 cycles of therapy according to the Lugano criteria. The
patients’ median age was 30 years. In an analysis of 39 patients, the complete meta-
bolic response rate after 2 cycles was 69%. The rate of leukapheresis was 78.6%. The
1-year PFS rate was 69%, and the 1-year overall survival rate was 100%. The investiga-
tors did not identify any significant prognostic factors of response. Grade 3 or 4 AEs,
reported in 83.3% of patients, consisted primarily of hematologic toxicities (71.4%)
and infections (21.4%). Serious AEs occurred in 38.1% of patients. The most common
serious AEs were infection (21.4%), hematologic toxicities (16.7%), and gastrointes-
tinal disorders (7.1%). No deaths or neurologic toxicities occurred. Examination of
metabolic tumor volume is ongoing.
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The CR rate was 100%. A rapid early
response was observed in 60% of
patients, including 100% of those at
low risk, 77% of those at intermediate
risk, and 25% of those at high risk.
Radiation therapy, administered based
on the presence of bulky disease and
a slow early response, was required
in 4 patients, even though they had
attained a CR before the start of radia-
tion therapy. At a median follow-up of
48 months, the probability of event-
free and overall survival was 100%.

Humoral and cellular immunity
was also measured on completion of
therapy. At a median follow-up of 18
months, the mean immunoglobulin
G, CD19, and CD3 levels were all
within normal range. Approximately
90% of patients in the study were able
to avoid more toxic chemotherapy
regimens and radiation.

Grade 3 mucositis occurred in 1
patient and grade 3 infusion reaction
to brentuximab vedotin in 1 patient.
Grade 3 peripheral neuropathy was
observed in 2 patients. There were no
reports of agammaglobulinemia, and
no patient required hospitalization for
systemic infection during or following
treatment.

The study investigators concluded
that the addition of brentuximab
vedotin and rituximab to combination
risk-adapted chemotherapy, without
cyclophosphamide, etoposide, or bleo-
mycin, appeared safe in children, ado-
lescents, and young adults with newly

ABSTRACT SUMMARY Safety and Efficacy of Brentuximab Vedotin
in Combination With AVD in Stage II-IV HIV-Associated Classical
Hodgkin Lymphoma: Results of the Phase 2 Study, AMC 085

The phase 2 AMC-085 study evaluated brentuximab vedotin in combination with
AVD in patients with stages 2 through 4 HIV-associated classical Hodgkin lymphoma
(Abstract 130). Treatment was administered to 41 patients. The primary endpoint,
the 2-year PFS rate, was 86%. The overall survival rate at 2 years was 92%. The CR rate
was 100%. After cycle 2, 29 of 32 patients (90%) were PET/CT-negative. By the end
of treatment, 28 of 29 patients (96%) were PET/CT-negative. Among patients with
advanced-stage disease, the 2-year PFS rate was 87% and the 2-year overall survival
rate was 90%. Safety appeared to be similar to that of the non-HIV population, with
exceptions of increased rates of neutropenia and grade 1/2 peripheral neuropathy.
Neutropenia occurred in 66% of patients and was grade 3 or higher in 57%. Periph-
eral sensory neuropathy was reported in 48% of patients and was grade 3 or higher
in 10%. One fatality occurred during treatment. The study identified major interac-
tions with strong CYP3A4/P-glycoprotein inhibitors. During treatment, there were
increases in CD-4 positive and CD8-positive T-cell counts. Viral load decreased from a

median of 52 copies/mL at baseline to 40 copies/mL after treatment.

diagnosed classical Hodgkin lym-
phoma. For future studies, the investi-
gators may omit radiation therapy for
patients in CR after chemoimmuno-
therapy, redefine rapid early response
to rely more on PET negativity than
on size reduction criteria, and decrease
the remaining doxorubicin doses for all
patients.
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Combination of Oral Nanatinostat, a Novel Histone Deacetylase
Inhibitor, and the Oral Anti-Viral, Valganciclovir, Is Active in Relapsed/
Refractory Epstein-Barr Virus—Positive B-Cell, T-Cell, and Hodgkin
Lymphoma: Interim Safety and Efficacy Results From a Phase

1b/2a Study

he combination of nanatino-

stat and valganciclovir showed

tolerability and activity among
patients with relapsed/refractory lym-
phoma associated with Epstein-Barr
virus (EBV), according to recent phase
1b trial results.! Nanatinostat, an oral
novel histone deacetylase inhibitor,
can induce the expression of kinases
encoded by EBV DNA that activate
valganciclovir, converting valganciclo-
vir into ganciclovir through phosphor-
ylation.! Ganciclovir then halts DNA
synthesis locally and kills affected cells.

The International Agency for
Research on Cancer lists EBV as 1 of
6 infections identified as group 1 car-
cinogens.? EBV has been estimated to
cause approximately 200,000 new can-
cer cases per year globally, and EBV was
associated with 1.8% of cancer deaths
worldwide in 2010.>* The presence
of EBV nucleic acids has additionally
been associated with poorer outcomes
for patients in some reports across lym-
phoma types.”” However, the defini-
tion of EBV positivity has varied across
studies, and has been associated with
variable outcomes.!

In this phase 1b portion of a phase
1b/2 open-label trial, 25 patients with
relapsed/refractory EBV-positive lym-
phoma were divided into 5 cohorts,
each receiving a different dose.! Disease
subtypes included B-cell lymphoma
in 12 patients, T-cell lymphoma in 8
patients, and Hodgkin lymphoma in
5 patients. Endpoints included safety,
response rate, clinical benefit rate, and

response duration. The clinical benefit
rate included CR, partial response,
and stable disease rates. Responses
were determined by evaluating PET/
CT scans according to the Lugano
criteria.

The median patient age in the
phase 1b study was 58 years, and the
median number of prior therapies was
2 (range, 1-9). A total of 3 patients
had previously received a histone
deacetylase inhibitor.

Efficacy in the phase 1b por-
tion of the trial was evaluable in 18
patients. The ORR was 56%, with a
CR rate of 28%. A CR was reported in
patients with B-cell lymphoma, T-cell
and natural killer—cell lymphoma, and
Hodgkin lymphoma. Minor or stable
disease was reported in 22%. The clin-
ical benefit rate was 78%. Among the
15 patients who were HIV-negative,
the ORR was 67%, and the CR rate
was 33%. Minor or stable disease was
reported in 22%. The clinical benefit
rate was 93%. Among the patients
who responded to treatment, the
median duration of therapy was 6.5
months.

Safety was reported for the phase
1b cohort in combination with phase
2 data for 28 patients. Among 13
patients who had received nanatino-
stat at 10 mg/d and valganciclovir at
900 mg/d, grade 3 or 4 AEs included
thrombocytopenia in 15%, neutro-
penia in 15%, and anemia in 8%.
Among 7 patients who had received
nanatinostat at 20 mg/d and valganci-

clovir at 1800 mg/d, grade 3 or 4 AEs
included thrombocytopenia in 43%,
neutropenia in 28%, anemia in 14%,
and fatigue in 14%.

Among the 13 patients who
received nanatinostat at 20 mg/d for
the first 4 days of each cycle and val-
ganciclovir at 900 mg daily, 1 patient
(8%) had grade 3 or 4 neutropenia
and 1 patient (8%) had grade 3 or
4 anemia. This dosing regimen was
identified as the recommended phase 2
dose. Enrollment is currently ongoing
for the phase 2 portion of the trial.
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tudies in Hodgkin lymphoma
S presented at the 61st American

Society of Hematology (ASH)
meeting provided new and updated
data on treatments such as brentux-
imab vedotin, programmed death 1
(PD-1) inhibitors, and chemotherapy
regimens. Some studies suggested that
treatment with brentuximab vedotin
and PD-1 inhibitors might reduce
the need for chemotherapy in certain
settings, and that the combination
administered without chemotherapy is
active in patients older than 59 years
with newly diagnosed Hodgkin lym-
phoma.

Brentuximab Vedotin

A phase 2 study evaluated frontline
brentuximab vedotin plus nivolumab
in patients with Hodgkin lymphoma
ages 60 years and older.! Approxi-
mately 20% of patients with Hodgkin
lymphoma are older, and prognosis
is somewhat worse in these patients.
The trial enrolled 21 patients ages 60
to 88 years, with a median age of 72
years. Sixteen patients had stage 3 or
4 disease. The treatment consisted of
standard doses of brentuximab vedotin
and nivolumab given every 3 weeks
for 4 doses. After initial treatment,
patients underwent positron emission
tomography/computed tomography
(PET/CT). DPatients continued with
treatment after this assessment. The
median number of cycles was 10, and

the range was 1 to 16. At the time of
the report, 17 patients had discontin-
ued treatment.

The median follow-up was 6.8
months. Among the 19 patients with a
postbaseline assessment, the objective
response rate was 95%. The complete
response rate was 68%, which is bet-
ter than that seen with single-agent
brentuximab vedotin or nivolumab.
These data exclude 3 patients with
early progression, presumably before
postbaseline response assessment.

There was 1 case of a treatment-
related serious adverse event (pyrexia).
Grade 3 or higher treatment-related
adverse events included lipase eleva-
tions in 24%, peripheral motor neu-
ropathy in 14%, peripheral sensory
neuropathy in 14%, fatigue in 10%,
and hyponatremia in 10%. The sen-
sory and motor peripheral neuropathy
were likely related to brentuximab
vedotin. The lipase elevations, fatigue,
and hyponatremia may be immune
effects of nivolumab.

Dr Nancy L. Bartlett and col-
leagues presented 4-year results of
the ECHELON-1 trial (A Frontline
Therapy Trial in Participants With
Advanced Classical Hodgkin Lym-
phoma), which compared brentuximab
vedotin plus doxorubicin, vinblastine,
and dacarbazine (AVD) vs doxoru-
bicin, bleomycin, vinblastine, and
dacarbazine (ABVD).?? I was an inves-
tigator on this trial. Three-year results
were presented at the 2018 American

Society of Clinical Oncology meeting
and published in Blood.*> The 4-year
results are similar to the 3-year results.
This large, international randomized
trial enrolled more than 1300 patients.
The primary endpoint, 2-year modified
progression-free survival (PES), was
presented at the ASH meeting 3 years
ago.® Treatment with brentuximab
vedotin plus AVD resulted in a statisti-
cally significant 5% improvement in
modified PFS at 2 years. These data led
the US Food and Drug Administration
to approve brentuximab vedotin plus
AVD as frontline treatment for stage
3/4 Hodgkin lymphoma.

This difference was maintained
in further follow-up. At both 3 and 4
years, the improvement with brentux-
imab vedotin plus AVD was approxi-
mately 7%, and the P value increased.
At the longer follow-up durations of
3 and 4 years, brentuximab vedotin
plus AVD was superior to ABVD in
all subgroups, including patients with
adverse risk factors, such as a high
International Prognostic Score, stage
3/4 disease, and male sex.

The patients underwent PET at
screening, at the end of cycle 2, and
at the end of treatment. An interest-
ing finding from this study is that the
interim PET scan did not necessarily
lead to a change in treatment. At the
time of the interim PET analysis, 89%
of patients in the brentuximab vedotin
arm and 86% of those in the ABVD
arm were PET-negative. For PET-neg-
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ative patients, the PES at 4 years was
84.5% with brentuximab vedotin plus
AVD vs 78.9% with ABVD (P=.0006).
Among the PET-positive patients, PFS
was 59.8% for those treated with bren-
tuximab vedotin plus AVD vs 44.5%
for those treated with ABVD (P=.164).
This trial was not risk-adapted with a
change in treatment for patients who
were interim PET-positive. The differ-
ence in PFS for PET-positive patients
between the brentuximab vedotin plus
AVD group and the ABVD group
was not statistically significant. There
is currently no treatment that can
increase PFS from 60% to 70% for
PET-positive patients and from 85%
for PET-negative patients. The study
investigators concluded that it is pos-
sible to dispense with interim PET,
and to treat all patients with 6 cycles of
brentuximab vedotin plus AVD. This
strategy can avoid the complexities of
performing an interim PET scan, par-
ticularly the difficulties in interpreting
a positive scan among patients receiv-
ing ABVD.

My colleague Dr Alison J. Mos-
kowitz presented follow-up results for
a phase 1/2 trial of brentuximab vedo-
tin in combination with nivolumab
in patients with relapsed/refractory
Hodgkin lymphoma.” Earlier results
were published by Dr Alex F Her-
rera.® The trial enrolled 93 patients
with relapsed or refractory Hodgkin
lymphoma after 1 line of therapy.
Patients underwent PET after 2 cycles
and 4 cycles. The overall response rate
was 85%, with a complete response
rate of 67%. This complete response
rate is higher than that seen with
single-agent brentuximab vedotin or
nivolumab. Among the patients with
a complete response, 67% went on to
receive autologous transplant without
other chemotherapy. The 17 patients
without a complete response received
further salvage chemotherapy and
then underwent autologous transplant.
After transplant, 10 patients received
consolidation therapy with brentux-
imab vedotin, a strategy used in the

AETHERA trial (A Phase 3 Study
of Brentuximab Vedotin [SGN-35]
in Patients at High Risk of Residual
Hodgkin Lymphoma Following Stem
Cell Transplant),” 4 patients received
nivolumab maintenance, and 2 patients
received radiation therapy.

For all patients, the 2-year PES
was 79% and the 2-year overall sur-
vival was 94%. The 2-year PES for
the patients treated with brentuximab
vedotin and nivolumab followed by
autologous transplant without further
chemotherapy was 92%.

Grade 1 peripheral sensory neu-
ropathy occurred in 18% of patients.
Neutropenia was reported in 7% of
patients, and 5 cases were grade 3 or
4. Grade 3 episodes of peripheral neu-
ropathy and elevated gamma-glutamyl
transpeptidase each required 1 patient
to discontinue treatment. Serious
adverse events were reported in 15%.
Pneumonia, pneumonitis, and pyrexia
each occurred in 2 patients. There was
one report of Guillain-Barré syndrome
following treatment, a side effect of
nivolumab. This case was improving at
the time of the report. Corticosteroids
for autoimmune events were required
by 14% of patients. As shown by other
studies, checkpoint inhibitors are asso-
ciated with autoimmune events.

Dr Paul G. Rubinstein and col-
leagues presented results of a phase 2
study evaluating the efficacy and safety
of brentuximab vedotin plus AVD
in patients with stages II through IV
HIV-associated classical Hodgkin lym-
phoma.'”® Previous data have shown
that standard treatments for patients
with HIV and Hodgkin lymphoma in
the era of highly active antiretroviral
therapy (HAART) are similar to those
for non-HIV positive patients,' which
represents a major change from the
time before HAART was available.
Patients with HIV have an increased
risk of Hodgkin lymphoma, and the
disease is usually at an advanced stage.
This trial evaluated brentuximab vedo-
tin plus AVD. In the ECHELON-1
trial of non-HIV patients, this regi-

men was superior to ABVD by a small
amount that was statistically signifi-
cant.” All patients in the trial reported
by Dr Rubinstein received prophylaxis
with granulocyte-colony stimulating
factor. Among the 41 patients enrolled,
83% were stages 3/4. At the time of
enrollment, 69% of patients had
undetectable viral loads. Patients had
somewhat more peripheral neuropathy
vs the non-HIV positive population in
the ECHELON-1 trial.

At 2 years, PFS was 86% and
overall survival was 92%. These data
suggest that this newer regimen is a
safe and effective option for the HIV
population. The rate of serious adverse
events was 54% in this trial vs 33%
in the ECHELON-1 trial.>* Many
of these events consisted of hospital-
izations, mostly for fever. The study
identified strong interactions between
brentuximab vedotin plus AVD and
drugs that impact CYP3A4, which is
the drug metabolizing system in the
liver, and P-glycoprotein inhibitors.

The Lymphoma Study Asso-
ciation (LYSA) French cooperative
group presented data from a phase
1/2 feasibility study evaluating the
addition of brentuximab vedotin to
ifosfamide, carboplatin, and etoposide
(ICE) in patients with relapsed/refrac-
tory Hodgkin lymphoma.'? Patients
had primary refractory disease after
first-line chemotherapy or were in
first relapse after a polychemotherapy
regimen. Patients received 2 cycles of
brentuximab vedotin plus ICE. ICE
is a standard pretransplant regimen
developed at Memorial Sloan Ketter-
ing Cancer Center."” Patients with-
out a complete metabolic response,
according to PET, exited the study.
Patients with a complete metabolic
response received 3 more cycles of
brentuximab vedotin and ICE, fol-
lowed by additional treatment with
brentuximab vedotin. Patients then
underwent transplant.

Patients received a total of 5 cycles
of ICE. In comparison, we typically
administer 2 cycles of ICE to patients
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with Hodgkin lymphoma. This regi-
men tends to be cumulatively toxic.
The phase 1 portion of the study com-
pared 2 doses of brentuximab vedotin:
1.2 mg/kg and 1.8 mg/kg. The higher
dose was selected for the phase 2 study.
Among the 42 patients in the study,
69% achieved a complete metabolic
response. At 1 year, the PES was 69%
and the overall survival was 100%,
with a short follow-up. In comparison,
the standard transplant strategy results
in a PES of approximately 50%.

Grade 3/4 adverse events were
reported in 83% of patients, which is
a high amount. Serious adverse events
occurred in 38%. There were no deaths
or cases of neurologic toxicity. The
dose of brentuximab vedotin was rela-
tively low, so it is not surprising that
neurologic toxicity did not occur. This
regimen had a high amount of toxic-
ity, which is not surprising given that
5 cycles of ICE were administered. It
is difficult to say whether this strategy
represents an improvement over more
traditional approaches.

Chemotherapy Regimens

The German Hodgkin Study Group
presented a long-term follow-up
analysis of the HD14 trial of patients
with early-stage, unfavorable Hodgkin
lymphoma.' This trial compared 4
cycles of ABVD plus radiation therapy,
a standard treatment established in a
previous trial,’ with 2 cycles of more
intensive treatment with escalated
BEACOPP followed by 2 cycles of
ABVD and radiation therapy. The
5-year rate of PFS was 89.3% for the
standard treatment vs 95.3% for the
more intensive treatment. This differ-
ence is small. There was no significant
difference in overall survival. It should
be noted that no randomized clinical
trials in Hodgkin lymphoma studies
have demonstrated a survival differ-
ence as an endpoint of the trial because
outcomes are always excellent.

The long-term follow-up identi-
fied no differences in deaths, toxicities,

treatment-related mortality, second
malignancies, or female infertility,
which is a known concern with esca-
lated BEACOPP. The trial provided
data for 1889 patients. The median
follow-up was long, at 104 months.
The estimated 10-year PFS was 85.6%
with standard ABVD and radiation
therapy vs 91.2% with BEACOPP,
ABVD, and radiation therapy. This
difference was small, but still statisti-
cally significant based on the large
number of patients in the study. The
overall survival for both groups was
94%.

Although the difference in PFS was
statistically significant, the improve-
ment may not be clinically important.
To me, these data suggest that the
more aggressive treatment was not
beneficial. At my institution, we have
treated patients with chemotherapy
alone, without radiation therapy, using
interim and end-of-treatment PET to
document response.

PD-1 Inhibitors

A muld-institutional study evalu-
ated pembrolizumab monotherapy
administered prior to doxorubicin,
vinblastine, and dacarbazine (AVD),
without bleomycin.!® This small trial
enrolled 30 patients with Hodgkin
lymphoma with eatly-stage, unfavor-
able, and advanced-stage disease who
had not received prior treatment.
Patients received 3 doses of pembroli-
zumab, followed by 2 cycles of AVD.
Patients with early-stage unfavorable
disease received 2 more cycles of
AVD. Datients with advanced-stage
disease received a total of 6 doses of
AVD. Elderly patients with less than
a complete metabolic response or who
received less than 4 cycles of AVD were
treated with pembrolizumab for 1 to 2
years as maintenance therapy.

The median follow-up was 8.2
months. All patients were PET-
negative after 2 cycles of AVD and at
the end of treatment. Pembrolizumab
monotherapy led to complete meta-

bolic response in 37% of patients. An
additional 30% of patients had more
than 90% regression. The response rate
was 100% for patients with early-stage
disease who received at least 4 cycles of
AVD. Among patients with advanced-
stage disease, who received 6 cycles of
AVD, the complete metabolic response
rate was 75%. This trial demonstrates
that pembrolizumab monotherapy can
induce complete responses in previ-
ously untreated Hodgkin lymphoma.

The German Hodgkin Study
Group presented results from a phase
1/2 trial of nivolumab and AVD plus
radiation therapy in early-stage, unfa-
vorable Hodgkin lymphoma.” One
treatment arm consisted of nivolumab
and AVD administered concurrently
for 4 cycles, followed by involved-site
radiation therapy (30 Gy). The other
arm consisted of sequential treatment:
2 cycles of nivolumab monotherapy,
2 cycles of nivolumab plus AVD, and
then 2 cycles of AVD alone.

Both treatment schedules were
associated with toxicity that may have
been autoimmune-related. Grade 1 to
2 organ toxicity was reported in 60%
of the concomitant arm and 63% of
the sequential arm. These toxicities
included  hepatobiliary,
gastrointestinal tract, skin, and ner-

pancreatic,

vous system events. Grade 1 to 2
respiratory tract toxicity, which may
have been immune-related pneumo-
nitis, occurred in 22% of patients in
both groups. Grade 3 adverse events
occurred in 20% of the concomitant
group and 28% of the sequential
group. Serious adverse events (almost
all requiring hospitalization) occurred
in 38% vs 28%, respectively. The
checkpoint inhibitors have autoim-
mune effects that can sometimes be
fatal. No deaths were reported.

The overall response rate was
100% for concomitant treatment and
98% for sequential treatment. The
12-month estimated PFS was 100% vs
98%, respectively. A complete response
was seen in 87% of patients in the
concomitant arm and 51% of patients
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in the sequential group after 4 doses of
nivolumab. There can be pseudopro-
gression or nonresponse with check-
point inhibitors, and it is noteworthy
that 5 patients in the concomitant
arm who were not complete metabolic
responders but were in partial remis-
sion had ongoing remissions at the
time of the report. PET scans may not
be a good way of assessing response to
treatment with PD-1 inhibitors.

Dr Alex E Herrera and col-
leagues presented a study evaluating
nivolumab administered alone or with
ICE before transplant after frontline
treatment.'® Patients received 2 doses
of nivolumab and then underwent
PET/CT. Patients with a complete or
partial response received an additional
2 cycles of nivolumab. Those with a
complete response then underwent
autologous transplant. Patients with
less than a complete response received
a combination of nivolumab plus ICE
for 3 cycles. They then underwent
another PET scan. Patients with a
complete response underwent trans-
plant. Those who did not exited the
study. Among the 43 patients, 79%
proceeded to transplant after treat-
ment with nivolumab only. Among
the patients who received additional
treatment with nivolumab plus ICE,
9 more underwent transplant. Overall,
70% of patients underwent transplant.
The overall response rate was 100%,
with a complete metabolic response in
88%. In the combination arm, at the
end of treatment, all 8 patients had an
objective response, and 7 of 8 patients

had a complete response. At a median
follow-up of 12 months, the 1-year
PES was 74%.

Disclosure

Dr Straus has received remuneration for
consulting and research support from
Seattle Genetics and Takeda.
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