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MODULE 1: Breast Cancer



Breast Cancer Agenda

Module 1: HER2-Positive Disease

Module 2: Use of PARP Inhibitors in Localized HER2-Negative Disease
(OlympiA/Olaparib)

Module 3: Triple-Negative Disease

Module 4: ER/PR-Positive, HER2-Negative Disease



Breast Cancer Agenda

Module 1: HER2-Positive Disease
• Use of trastuzumab deruxtecan for HER2-low breast cancer: Impact of ER status, optimal 

sequencing, management of interstitial lung disease – DESTINY-Breast04 trial
• Sequencing of agents for patients with brain metastases – TUXEDO-1, HER2CLIMB trials
• Adjuvant and postadjuvant anti-HER2 treatment – APHINITY, ExteNET trials

Module 2: Use of PARP Inhibitors in Localized HER2-Negative Disease
(OlympiA/Olaparib)

Module 3: Triple-Negative Disease

Module 4: ER/PR-Positive, HER2-Negative Disease
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Schmid P et al. SABCS 2021.

HER2-Targeting Antibody-Drug Conjugates (ADCs)



Trastuzumab Deruxtecan Approved for Patients with HER2-Positive 
Metastatic Breast Cancer Treated with a Prior Anti-HER2-Based Regimen
Press Release: May 5, 2022

“Fam-trastuzumab deruxtecan-nxki has been approved in the US for the treatment of adult patients 
with unresectable or metastatic HER2-positive breast cancer who have received a prior anti-HER2-
based regimen either in the metastatic setting, or in the neoadjuvant or adjuvant setting and have 
developed disease recurrence during or within six months of completing therapy.

The approval by the Food and Drug Administration (FDA) was based on positive results from the 
DESTINY-Breast03 Phase III trial that showed fam-trastuzumab deruxtecan-nxki reduced the risk of 
disease progression or death by 72% versus trastuzumab emtansine (T-DM1) (hazard ratio [HR] 0.28; 
p<0.0001) in patients with HER2-positive unresectable and/or metastatic breast cancer previously 
treated with trastuzumab and a taxane.

The approval was granted under the FDA’s Real-Time Oncology Review (RTOR) program and 
converts the accelerated approval of fam-trastuzumab deruxtecan-nxki in later line HER2-positive 
metastatic breast cancer to standard approval, broadening fam-trastuzumab deruxtecan-nxki’s
breast cancer indication in the US to earlier lines of use in patients with HER2-positive metastatic 
breast cancer.”

https://finance.yahoo.com/news/enhertu-fam-trastuzumab-deruxtecan-nxki-110000498.html



N Engl J Med 2022;386(12):1143-54. 



DESTINY-Breast03: Progression-Free Survival

Cortés J et al. N Engl J Med 2022;386(12):1143-54. 



DESTINY-Breast03: Progression-Free Survival in Prespecified Subgroups

Cortés J et al. N Engl J Med 2022;386(12):1143-54. 



DESTINY-Breast03: First Interim Analysis of Overall Survival

Cortés J et al. N Engl J Med 2022;386(12):1143-54. 



DESTINY-Breast03: Antitumor Activity

Cortés J et al. N Engl J Med 2022;386(12):1143-54. 

Trastuzumab deruxtecan Trastuzumab emtansine

ORR: 79.7% ORR: 34.2%

ORR = overall response rate



DESTINY-Breast03: Most Common Drug-Related Adverse Events and 
Adjudicated Drug-Related Interstitial Lung Disease or Pneumonitis

Cortés J et al. N Engl J Med 2022;386(12):1143-54. 



Trastuzumab-Deruxtecan (T-DXd) in HER2-Positive 
Breast Cancer Patients (pts) with Active Brain 
Metastases: Primary Outcome Analysis from the 
TUXEDO-1 Trial

Bartsch R et al. 
ESMO Breast 2022;Abstract 165MO.



Bartsch R et al. ESMO Breast 2022;Abstract 165MO.



Bartsch R et al. ESMO Breast 2022;Abstract 165MO.

TUXEDO-1: Primary Endpoint



Bartsch R et al. ESMO Breast 2022;Abstract 165MO.

TUXEDO-1: Secondary Endpoints



Tucatinib Mechanism of Action

www.seagen.com/science/pipeline/tucatinib



Ann Oncol 2022;33(3):321-29. 



HER2CLIMB: Final Overall Survival (OS) Analysis

Curigliano G et al. Ann Oncol 2022;33(3):321-29. 



HER2CLIMB: Progression-Free Survival (PFS)

Curigliano G et al. Ann Oncol 2022;33(3):321-29. 



HER2CLIMB: Overall Survival for Patients with Baseline Brain Metastases

Curigliano G et al. ASCO 2021;Abstract 1043. 



HER2CLIMB: Safety Outcomes

Select adverse events

Tucatinib (n = 404) Placebo (n = 197)

Any grade Grade ≥3 Any grade Grade ≥3

Any 99.3% 55.2% 97.0% 48.7%

Diarrhea 80.9% 12.9% 53.3% 8.6%

PPE syndrome 63.4% 13.1% 52.8% 9.1%

Nausea 58.4% 3.7% 43.7% 3.0%

Fatigue 45.0% 4.7% 43.1% 4.1%

Vomiting 35.9% 3.0% 25.4% 3.6%

Stomatitis 25.5% 2.5% 14.2% 0.5%

Increased AST 21.3% 4.5% 11.2% 0.5%

Increased ALT 20.0% 5.4% 6.6% 0.5%

Murthy RK et al. SABCS 2019;Abstract GS1-01; Murthy RK et al. N Engl J Med 2020;382(7):597-609. 



Trastuzumab Deruxtecan Granted FDA Approval for HER2-Low 
Breast Cancer
Press Release: August 5, 2022

“Today, the US Food and Drug Administration approved fam-trastuzumab-deruxtecan-
nxki, an IV infusion for the treatment of patients with unresectable (unable to be 
removed) or metastatic (spread to other parts of the body) HER2-low breast cancer. 
This is the first approved therapy targeted to patients with the HER2-low breast cancer 
subtype, which is a newly defined subset of HER2-negative breast cancer.

Patients with HER2-low breast cancer are eligible for fam-trastuzumab-deruxtecan-nxki
if they have received a prior chemotherapy in the metastatic setting, or their cancer 
returned during, or within 6 months of completing, adjuvant chemotherapy.

This approval is based on DESTINY-Breast04, a randomized, multicenter, open label 
clinical trial that enrolled 557 adult patients with unresectable or metastatic HER2-low 
breast cancer.”

https://www.fda.gov/news-events/press-announcements/fda-approves-first-targeted-therapy-her2-low-breast-cancer



N Engl J Med 2022;387(1):9-20.

N Engl J Med 2022;387(1):75-6.

Abstract LBA3



DESTINY-Breast04: Phase III Trial Schema

Primary endpoint: Progression-free survival per modified RECIST v1.1 by blinded independent 
central review

Target Accrual: 557

www.clinicaltrials.gov. Accessed August 2022.

R

Unresectable and/or metastatic HER2-low 
breast cancer
(IHC 2+/ISH- or IHC 1+)

HER2 status is centrally confirmed and is 
based on ASCO-CAP 2018 guidelines using 
archival or fresh biopsy tissue samples

If archival tissue is not available, a fresh 
biopsy is required

Trastuzumab deruxtecan
5.4 mg/kg IV q3w

Physician’s choice
(capecitabine, eribulin, 

gemcitabine, paclitaxel or 
nab paclitaxel)

(2:1)

Randomization is stratified by
• HER2 IHC status (HER2 IHC 1+ vs HER2 IHC 2+/ISH-)
• Number of prior lines of chemotherapy (1 vs 2)
• HR/CDK status (HR+ with prior CDK4/6 inhibitor treatment vs HR+ without prior CDK4/6 

inhibitor treatment vs HR-)



DESTINY-Breast04: Progression-Free Survival

Modi S et al. N Engl J Med 2022;387(1):9-20; ASCO 2022;Abstract LBA3. 



DESTINY-Breast04: Overall Survival

Modi S et al. N Engl J Med 2022;387(1):9-20; ASCO 2022;Abstract LBA3. 



DESTINY-Breast04: Select Adverse Events

Modi S et al. N Engl J Med 2022;387(1):9-20; ASCO 2022;Abstract LBA3. 



DESTINY-Breast04: Adverse Events of Special Interest

Modi S et al. ASCO 2022;Abstract LBA3. 

Adjudicated as drug-related ILD/pneumonitis
n (%) Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Any grade

T-DXd (n = 371) 13 (3.5) 24 (6.5) 5 (1.3) 0 3 (0.8) 45 (12.1)

TPC (n = 172) 1 (0.6) 0 0 0 0 1 (0.6)

Left ventricular dysfuctions
n (%) Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Any grade

Ejection fraction decreased

T-DXd (n = 371) 1 (0.3) 12 (3.8) 1 (0.3) 0 0 16 (4.3)

TPC (n = 172) 0 0 0 0 0 0

Cardiac failure

T-DXd (n = 371) 0 1 (0.3) 1 (0.3) 0 0 2 (0.5)

TPC (n = 172) 0 0 0 0 0 0

ILD = interstitial lung disease; TPC = treatment of physician's choice



DESTINY-Breast06 Phase III Trial Design

Primary endpoint: PFS in HR-positive, HER2-low population

Estimated enrollment (N = 850)

• Metastatic breast cancer

• HER2-low or negative by local test IHC2+/ISH-
or IHC1/ISH- or IHC0/ISH-

• HER2-low or HER2 IHC >0<1 by central lab

• HR-positive disease

• No prior chemotherapy for advanced or 
metastatic disease

• PD within 6 months of starting first-line 
therapy with ET/CDK4/6 OR PD on at least 2 
prior lines of ET +/- targeted therapy

Trastuzumab deruxtecan

Physician’s choice:
Capecitabine or paclitaxel or 

nab paclitaxel

www.clinicaltrials.gov. NCT04494425. Accessed August 2022.

R

ET = endocrine therapy



J Clin Oncol 2022;Aug 4;[Online ahead of print].



ASCO Guideline Rapid Recommendation Update for 
HER2-Negative Metastatic Breast Cancer

Moy B et al. J Clin Oncol 2022;Aug 4;[Online ahead of print].

Updated Recommendation

Patients with HER2 IHC 1+ or 2+ and ISH-negative metastatic breast cancer who have received at least 
one prior chemotherapy for metastatic disease, and if hormone receptor–positive are refractory to 
endocrine therapy, should be offered treatment with trastuzumab deruxtecan

• (Type: evidence based, benefits outweigh harms; Evidence quality: moderate; Strength of 
recommendation: strong).



FDA-Approved Agents for Localized HER2-Positive Breast Cancer

Choong GM et al. CA Cancer J Clin 2020;70(5):355-74.

Agent Setting Pivotal trial(s) Regimens Year approved

Trastuzumab Adjuvant HER2-positive localized 
breast cancer (LBC), first line

NSABP B-31
N9831

BCIRG 006
HERA

AC-T-placebo vs AC-T-H 
AC-T vs AC-H vs AC-T-H
AC-T vs AC-T-H vs TC-H

Observation vs trastuzumab

2006

Pertuzumab
Neoadjuvant HER2-positive,

LBC
NeoSphere TD vs PTD vs PT vs PD 2013

Pertuzumab Adjuvant HER2-positive, LBC APHINITY
Chemotherapy plus trastuzumab

plus pertuzumab vs placebo
2017

Neratinib
Extended adjuvant

treatment of HER2-positive LBC
ExteNET Placebo vs neratinib 2017

T-DM1

Adjuvant HER2-positive LBC with 
residual disease after neoadjuvant 

taxane and trastuzumab-based 
treatment

KATHERINE Trastuzumab vs T-DM1 2019

AC-T = doxorubicin, cyclophosphamide and paclitaxel; AC-T-H = doxorubicin, cyclophosphamide, paclitaxel and trastuzumab; AC-H = doxorubicin, cyclophosphamide, and 
trastuzumab; TC-H = docetaxel, cyclophosphamide and trastuzumab; TD = trastuzumab and docetaxel; PTD = pertuzumab, trastuzumab and docetaxel; PT = trastuzumab and 
pertuzumab; PD = pertuzumab and docetaxel



Clin Breast Cancer 2021;21(1):80-91.



ExteNET: Final Analysis of Neratinib for HER2-Positive Localized 
Breast Cancer

Chan A et al. Clin Breast Cancer 2021;21(1):80-91.

Invasive disease-free survival at 5 years* Overall survival at 8 years*

* HR-positive/≤1-year population



ExteNET: Cumulative Incidence of CNS Recurrences

Chan A et al. Clin Breast Cancer 2021;21(1):80-91; Holmes FA et al. SABCS 2020;Abstract PD3-03.

Population or subgroup

Events, n
Cumulative incidence 

of CNS recurrences

Neratinib Placebo Neratinib Placebo

Intention-to-treat population (n = 2,840) 16 23 1.3% 1.8%

HR-positive/≤1-year population 
(EU indication) (n = 1,334) 4 12 0.7% 2.1%

Adjuvant or neoadjuvant therapy (n = 1,334)
Adjuvant (n = 980)
Neoadjuvant (n = 354)

3
1

6
6

0.7%
0.7%

1.5%
3.7%

pCR status (n = 354)
No (n = 295)
Yes (n = 38)

1
0

5
1

0.8%
0

3.6%
5.0%



ExteNET: Adverse Events (AEs) 

Chan A et al. Clin Breast Cancer 2021;21(1):80-91.

Frequent Treatment-Emergent AEs (TEAEs)Summary of AEs





Loibl S et al. ESMO Virtual Plenary 2022;Abstract VP6-2022.



Loibl S et al. ESMO Virtual Plenary 2022;Abstract VP6-2022.



Loibl S et al. ESMO Virtual Plenary 2022;Abstract VP6-2022.



Loibl S et al. ESMO Virtual Plenary 2022;Abstract VP6-2022.



Breast Cancer Agenda

Module 1: HER2-Positive Disease

Module 2: Use of PARP Inhibitors in Localized HER2-Negative Disease
(OlympiA/Olaparib)
• PARP inhibitors (eg, olaparib) in the adjuvant/postneoadjuvant setting for localized breast 

cancer; impact of ER and HER2 status, risk versus treatment benefit, germline versus somatic 
genomic alterations 

Module 3: Triple-Negative Disease

Module 4: ER/PR-Positive, HER2-Negative Disease



J Clin Oncol 2021;39(26):2959-61.



ASCO 2021 Adjuvant PARP Inhibitor Updated Recommendations

• For patients with localized, HER2-negative breast cancer with high risk of recurrence and germline 
BRCA1 or BRCA2 pathogenic or likely pathogenic variants, 1 year of adjuvant olaparib should be 
offered after completion of (neo)adjuvant chemotherapy and local treatment, including 
radiation therapy.

• For those who underwent surgery first, 1 year of adjuvant olaparib should be offered for patients with 
triple-negative breast cancer and tumor size >2 cm or any involved axillary nodes. 

• For those with hormone receptor (HR)-positive disease, 1 year of adjuvant olaparib should be offered 
to those with at least 4 involved axillary lymph nodes. 

• For patients who received neoadjuvant chemotherapy, 1 year of adjuvant olaparib should be offered 
to patients with triple-negative breast cancer and any residual cancer; for patients with HR-positive
disease, 1 year of adjuvant olaparib should be offered to patients with residual disease and a clinical 
stage, pathologic stage, estrogen receptor and tumor grade score ≥3.

Tung NM et al. J Clin Oncol 2021;39(26):2959-61.



FDA Approves Olaparib as Adjuvant Treatment for HER2-Negative High-
Risk Localized Breast Cancer with a Germline BRCA Mutation Previously 
Treated with Neoadjuvant or Adjuvant Chemotherapy
Press Release: March 11, 2022

“Olaparib has been approved by the US Food and Drug Administration (FDA) for the 
adjuvant treatment of adult patients with deleterious or suspected deleterious germline 
BRCA-mutated (gBRCAm), human epidermal growth factor receptor 2 (HER2)-negative 
high-risk early breast cancer who have been treated with neoadjuvant or adjuvant 
chemotherapy. Patients will be selected for therapy based on an FDA-approved 
companion diagnostic for olaparib.

The approval was based on results from the Phase 3 OlympiA trial, including data for the 
trial’s primary endpoint of invasive disease-free survival (IDFS), which were presented 
during the 2021 American Society of Clinical Oncology Annual Meeting and published in 
The New England Journal of Medicine, as well as overall survival (OS) data from a more 
recent interim analysis.”

https://finance.yahoo.com/news/fda-approves-lynparza-olaparib-adjuvant-005100263.html



Abstract VP1-2022



OlympiA: Comparison of Efficacy Results at Data Cutoffs 1 and 2

Tutt ANJ et al. ESMO Virtual Plenary 2022;Abstract VP1-2022.

IA = interim analysis; IDFS = invasive disease-free survival; DDFS = distant disease-free survival; OS = overall survival



OlympiA: Adverse Event Profile Update

Tutt ANJ et al. ESMO Virtual Plenary 2022;Abstract VP1-2022.



OlympiA: Adverse Events of Any Grade ≥10%

Tutt ANJ et al. ESMO Virtual Plenary 2022;Abstract VP1-2022.



Breast Cancer Agenda

Module 1: HER2-Positive Disease

Module 2: Use of PARP Inhibitors in Localized HER2-Negative Disease 
(OlympiA/Olaparib)

Module 3: Triple-Negative Disease
• Management of localized disease (neoadjuvant and adjuvant IO) 
• Sacituzumab govitecan in metastatic disease
• New agents and strategies under investigation

Module 4: ER/PR-Positive, HER2-Negative Disease



Novel Targets for Therapeutic Intervention 
in Triple-Negative Breast Cancer

Vidula N et al. J Natl Compr Canc Netw 2020;[Online ahead of print]. 



N Engl J Med 2022;386(6):556-67.



KEYNOTE-522: Event-Free Survival According to Treatment Group 
(ITT Population)

Schmid P et al. N Engl J Med 2022;386(6):556-67.



KEYNOTE-522: Overall Survival According to Treatment Group 
(ITT Population)

Schmid P et al. N Engl J Med 2022;386(6):556-67.



Sacituzumab Govitecan (SG) versus Treatment of 
Physician’s Choice (TPC) in Patients (pts) with 
Previously Treated, Metastatic Triple-Negative Breast 
Cancer (mTNBC): Final Results from the Phase 3 
ASCENT Study

Bardia A et al. 
ASCO 2022;Abstract 1071.



ASCENT: Progression-Free Survival (BMNeg Population)

Bardia A et al. ASCO 2022;Abstract 1071.

BMNeg = brain metastases-negative; SG = sacituzumab govitecan; TPC = treatment of physician's choice; 
PFS = progression-free survival



ASCENT: Overall Survival (BMNeg Population)

Bardia A et al. ASCO 2022;Abstract 1071.

BMNeg = brain metastases-negative; SG = sacituzumab govitecan; TPC = treatment of physician's choice; 
OS = overall survival



ASCENT: Selected Adverse Events

Adverse event

Patients (N = 108)

Any grade Grade 3 Grade 4
Gastrointestinal disorders
Nausea 67% 6% 0
Diarrhea 62% 8% 0
Vomiting 49% 6% 0
Blood and lymphatic system disorders
Neutropenia 64% 26% 16%
Anemia 50% 11% 0
Abnormal values
Decrease white blood cell counts 21% 8% 3%

Bardia A et al. N Engl J Med 2021;384(16):1529-41.



Datopotamab Deruxtecan (Dato-DXd) Mechanism of Action

Krop I et al. San Antonio Breast Cancer Symposium 2021;Abstract GS1-05.



Abstract GS1-05



TROPION-PanTumor01: Antitumor Response in Triple-Negative 
Breast Cancer (TNBC) Cohort

Krop I et al. SABCS 2021;Abstract GS1-05.



TROPION-PanTumor01: Treatment-Emergent Adverse 
Events in ≥15% of Patients in TNBC Cohort

Krop I et al. SABCS 2021;Abstract GS1-05.



Results From the Phase 1/2 Study <br />of Patritumab Deruxtecan, a <br />HER3-Directed Antibody-Drug Conjugate (ADC), in Patients With HER3-Expressing Metastatic Breast Cancer 

Abstract 1002



Krop I et al. ASCO 2022;Abstract 1002.

Patritumab Deruxtecan (HER3-DXd)



U31402-A-J101: Study Design

Krop I et al. ASCO 2022;Abstract 1002.



Change in Tumor Size from Baseline

Krop I et al. ASCO 2022;Abstract 1002.



Pivotal Phase III Trials Supporting the FDA Approvals of Olaparib and 
Talazoparib for Metastatic Breast Cancer with a Germline BRCA Mutation

Trial Eligibility Randomization Primary endpoint

OlympiAD1

(n = 302)
• HER2-negative metastatic breast cancer

– ER-positive and/or PR-positive or TNBC
• Deleterious or suspected deleterious 

gBRCA mutation
• Prior anthracycline and taxane
• ≤2 prior chemotherapy lines in metastatic setting

• Olaparib
• Physician’s choice

– Capecitabine
– Eribulin
– Vinorelbine

• PFS by blinded 
independent 
central review

EMBRACA2

(n = 431)
• HER2-negative locally advanced or metastatic 

breast cancer
• Germline BRCA1 or BRCA2 mutation
• ≤3 prior cytotoxic chemotherapy regimens
• Prior treatment with a taxane and/or anthracycline 

unless medically contraindicated

• Talazoparib
• Physician’s choice

– Capecitabine
– Eribulin
– Gemcitabine
– Vinorelbine

• PFS by blinded 
independent 
central review

1 Robson M et al. N Engl J Med 2017;377(6):523-33. 2 Litton JK et al. SABCS 2017;Abstract GS6-07. 
www.clinicaltrials.gov. Accessed August 2019.

TNBC = triple-negative breast cancer; gBRCA = germline BRCA; PFS = progression-free survival



OlympiAD and EMBRACA: Efficacy Summary

OlympiAD1-3 EMBRACA4-6

HR (PFS) 0.58 0.54 

HR (PFS) ER/PR-positive 0.82 0.47

HR (PFS) TNBC 0.43 0.60

HR (OS) 0.84 0.76 

ORR 59.9% (vs 28.8% TPC) 67.6% (vs 27.2% TPC)

1 Robson M et al. N Engl J Med 2017;377(6):523-33. 2 Robson M et al. Ann Oncol 2019;30(4):558-66. 3 Robson M et al. San Antonio Breast 
Cancer Symposium 2019;Abstract PD4-03. 4 Litton JK et al. N Engl J Med 2018;379(8):753-63. 5 Litton JK et al. San Antonio Breast Cancer 
Symposium 2017;Abstract GS6-07. 6 Rugo HS et al. ASCO 2018;Abstract 1069.

Cross-trial comparisons are challenging in terms of
determining the relative efficacy and tolerability of treatments

TPC = treatment of physician’s choice



OlympiAD and EMBRACA: Adverse Event (AE) and Quality of Life Summary

OlympiAD 1,2 EMBRACA3,4

Serious AEs Grade ≥3 36.6% (vs 50.5% TPC) 25.5% (v. 25.4% TPC)

Anemia Grade ≥3 16.1% 39.2%

Neutropenia Grade ≥3 9.3% 20.9%

Thrombocytopenia Grade ≥3 2.4% 14.7%

MDS/AML 0 0

Nausea (any grade) 58.0% 48.6%

Alopecia (any grade) 3.4% 25.2%

Dose modification/reduction due to AE 25.4% (vs 30.8% TPC) 66% (vs 60% TPC)

Treatment discontinuation due to AE 4.9% (vs 7.7% TPC) 5.9% (vs 8.7% TPC)

1 Robson M et al. N Engl J Med 2017;377(6):523-33. 2 Robson M et al. Ann Oncol 2019;30(4):558-66. 3 Litton JK et al. N Engl J Med 
2018;379(8):753-63. 4 Litton JK et al. San Antonio Breast Cancer Symposium 2017;Abstract GS6-07.

Cross-trial comparisons are challenging in terms of
determining the relative efficacy and tolerability of treatments



N Engl J Med 2022;387(3):217-26.



KEYNOTE-355: Overall Survival in the CPS-10 Subgroup

Cortes J et al. N Engl J Med 2022;387(3):217-26.

CPS-10 subgroup = patients whose tumors expressed PD-L1 with a combined positive score of ≥10



KEYNOTE-355: Overall Survival in the CPS-1 Subgroup

Cortes J et al. N Engl J Med 2022;387(3):217-26.

CPS-1 subgroup = patients whose tumors expressed PD-L1 with a combined positive score of ≥1



KEYNOTE-355: Overall Survival in the 
Intention-to-Treat Population

Cortes J et al. N Engl J Med 2022;387(3):217-26.



KEYNOTE-355: Overall Survival in Subgroups According to 
PD-L1 CPS Status at Baseline

Cortes J et al. N Engl J Med 2022;387(3):217-26.

CPS = combined positive score



KEYNOTE-355: Adverse Events

Cortes J et al. N Engl J Med 2022;387(3):217-26.



Breast Cancer Agenda

Module 1: HER2-Positive Disease

Module 2: Use of PARP Inhibitors in Localized HER2-Negative Disease
(OlympiA/Olaparib)

Module 3: Triple-Negative Disease

Module 4: ER/PR-Positive, HER2-Negative Disease
• Genomic assays in node-positive disease 
• Adjuvant CDK4/6 inhibitors: monarchE (abemaciclib) 
• Selection of CDK4/6 inhibitors in metastatic disease (ribociclib survival); sacituzumab govitecan



J Clin Oncol 2022;40(16):1816-37. 



Biomarkers for Adjuvant Endocrine and Chemotherapy in 
Localized Breast Cancer: ASCO Guideline Update

Andre F et al. J Clin Oncol 2022;40(16):1816-37. 



NCCN Guidelines: Gene Expression Assays for 
Consideration of Adjuvant Systemic Therapy

NCCN Guidelines. Breast Cancer. Version 4.2022. Accessed August 2, 2022.



N Engl J Med 2021;385(25):2336-47.



SABCS 2021;Abstract GS2-07.



RxPONDER Trial Schema

Kalinsky K et al. SABCS 2020;Abstract GS3-00.

R
E
G
I
S
T
R
A
T
I
O
N

Recurrence Score 
0-25

Recurrence Score 
>25

R
A
N
D
O
M
I
Z
A
T
I
O
N

Arm 1:
Chemotherapy followed by 

endocrine therapy

Arm 2:
Endocrine therapy alone

Off study 
chemotherapy followed by 

endocrine therapy 
recommended 

Stratification Factors
Recurrence Score: 0-13 vs 14-25
Menopausal status: pre vs post
Axillary surgery: ALND vs SLNB  

N = 5,000 pts

Key Entry Criteria
• Women age ≥18
• ER and/or PR ≥1%, HER2-neg 

breast cancer with 1*-3 pos 
LN without distant metastasis

• Able to receive adjuvant 
taxane and/or anthracycline-
based chemotherapy†

• Axillary staging by SLNB or 
ALND

*  After randomization of 2,493 pts, the protocol was amended to exclude enrollment of pts with pN1mic as only nodal disease.
† Approved chemotherapy regimens included TC, FAC (or FEC), AC/T (or EC/T), FAC/T (or FEC/T). AC alone or CMF not allowed.

SLNB = sentinel lymph node biopsy; ALND = axillary lymph node dissection



Postmenopausal Premenopausal

RxPONDER Updated Analysis: IDFS Stratified by Menopausal Status 

Kalinsky K et al. SABCS 2021;Abstract GS2-07.

IDFS = invasive disease-free survival



Postmenopausal Premenopausal

RxPONDER Updated Analysis: DRFS Stratified by Menopausal Status 

Kalinsky K et al. SABCS 2021;Abstract GS2-07.

DRFS = distant recurrence-free survival



Postmenopausal Premenopausal

RxPONDER New Analysis: DRFI Stratified by Menopausal Status 

Kalinsky K et al. SABCS 2021;Abstract GS2-07.

DRFI = distant recurrence-free interval



Palbociclib

Abemaciclib

Ribociclib

CDK4/6 Regulates Cell Cycle Progression

Adapted from Finn RS et al. Breast Cancer Res 2016;18:17.

ER+ breast cancer may overexpress 
cyclin D with subsequent loss of 

control of the cell cycle



Key Trials Exploring CDK4/6 Inhibitors for Localized Breast Cancer

https://dailynews.ascopubs.org/do/10.1200/ADN.21.200483/full/; 1Gnant M et al. SABCS 2021;Abstract GS1-07.

MonarchE PALLAS PENELOPE-B

31.0

5,761

84.2%
84.5%

1

1

4 years: 73.5% vs. 72.4%



Ann Oncol 2021;32(12):1571-81.



monarchE: Invasive Disease-Free Survival in Cohort 1, Ki67-High  
Population with Adjuvant Abemaciclib

Harbeck N et al. Ann Oncol 2021;32(12):1571-81.

Cohort 1: 4 positive axillary lymph 
nodes (ALNs), or 1-3 positive ALNs and 
either grade 3 disease or tumor ≥ 5 cm



monarchE: Invasive Disease-Free Survival in the Intent-to-Treat 
(ITT) Population with Adjuvant Abemaciclib

Harbeck N et al. Ann Oncol 2021;32(12):1571-81.



monarchE: Select Adverse Events (AEs)

Johnston SRD et al. J Clin Oncol 2020;38(34):3987-98.

• Abemaciclib dose adjustments due to AEs: 68.1% (56.9% dose omissions and 41.2% dose reductions)
• Abemaciclib discontinuation due to AEs: 16.6%
• Discontinuation of ET due to AEs in the control arm: 0.8% 



Ann Oncol 2022;33(6):616-27.



monarchE: Discontinuations in the Abemaciclib Arm Due to 
Adverse Events

Rugo HS et al. Ann Oncol 2022;33(6):616-27.



monarchE: Abemaciclib Dose Modifications

Rugo HS et al. Ann Oncol 2022;33(6):616-27.



ASCO Rapid Recommendation Update for Abemaciclib for 
HR-Positive, HER2-Negative, Node-Positive Localized Breast Cancer

• Abemaciclib with endocrine therapy (ET; tamoxifen or an aromatase inhibitor) is FDA approved for 
adjuvant treatment of HR-positive, HER2-negative, node-positive localized breast cancer with high 
risk of recurrence and a Ki-67 score ≥20%.

• Based on analyses reported by Harbeck and colleagues, the panel recommends that abemaciclib
for 2 years with ET for 5 years or longer may be offered to the broader intent-to-treat population 
of patients with resected HR-positive, HER2-negative, node-positive localized breast cancer at high 
risk of recurrence, defined as having >4 positive axillary lymph nodes or as having 1 to 3 positive 
axillary lymph nodes and 1 or more of the following features: histologic Grade III, tumor size >5 cm 
or Ki-67 index >20%.

• Despite similar hazard ratios in favor of abemaciclib regardless of Ki-67 status, relatively few low 
Ki-67 tumors were reported in monarchE. When discussing treatment options with patients, the 
potential benefits (improved IDFS) should be weighed against the potential harms (treatment 
toxicity, financial cost).

Harbeck N et al. Ann Oncol 2021;32(12):1571-81.
https://www.asco.org/practice-patients/guidelines/breast-cancer#/11081



NATALEE: Ongoing Adjuvant Phase III Trial Design

Primary endpoint: Invasive disease-free survival
Secondary endpoints include recurrence-free survival, overall survival and quality of life

Estimated enrollment (N = 5,101)

• Hormone receptor-positive, HER2-negative 
localized breast cancer

• After complete resection of tumor (final 
surgical specimen microscopic margins free 
from tumor)

• ECOG PS 0-1

• No prior CDK4/6 inhibitor

• No prior tamoxifen, raloxifene or AIs for risk 
reduction

Ribociclib

+ 

Endocrine therapy

Endocrine therapy 

www.clinicaltrials.gov. NCT03701334. Accessed August 2022.

R



Line Trial Schema
PFS HR compared to 

endocrine alone
OS HR compared to 

endocrine alone

First line PALOMA-1 Letrozole ± palbociclib 0.49 0.897

PALOMA-2 Letrozole ± palbociclib 0.58 NR

MONALEESA-2 Letrozole ± ribociclib 0.56 0.76

MONALEESA-3 Fulvestrant ± ribociclib 0.55 0.72

MONALEESA-7 
(premenopausal)

Goserelin + AI or tamoxifen ±
ribociclib 0.55 0.71

MONARCH 3 Letrozole or anastrozole ± abemaciclib 0.54 NR

Second line PALOMA-3 Fulvestrant ± palbociclib 0.46 0.75

MONARCH 2 Fulvestrant ± abemaciclib 0.55 0.757

Randomized Trials of Endocrine Therapy with and without CDK4/6 Inhibition

Finn RS et al. Breast Cancer Res Treat 2020; Finn RS et al. NEJM 2016; Hortobagyi GN et al. Ann Oncol 2019, N Engl J Med 2022; Slamon DJ 
et al. Ann Oncol 2021; Im SA et al. NEJM 2019; Goetz MP et al. JCO 2017; Loibl S et al. Oncologist 2017; Sledge GW Jr et al. JAMA Oncol 2020.



N Engl J Med 2022;386(10):942-50.



MONALEESA-2: Overall Survival (OS)

Hortobagyi GN et al. N Engl J Med 2022;386(10):942-50.

• The OS benefit with ribociclib observed in an exploratory subgroup analysis was consistent with 
the results in the overall population.



MONALEESA-2: The OS Benefit Increased Over Time

Hortobagyi GN et al. N Engl J Med 2022;386(10):942-50.

KM-estimated OS rate
Ribociclib + letrozole

(n = 334)
Placebo + letrozole

(n = 334) ∆ in OS

At 48 months 60.9% 55.2% 5.7%

At 60 months 52.3% 43.9% 8.4%

At 72 months 44.2% 32.0% 12.2%



HARMONIA: Ongoing Phase III Trial Comparing Palbociclib to Ribociclib

Primary endpoint: Progression-free survival (PFS) by RECIST 1.1
Secondary endpoints include PFS2, overall survival, overall response

Estimated enrollment (N = 456)

• Hormone receptor-positive, HER2-negative 
and HER2-enriched advanced breast cancer

• HER2-E or basal-like subtype as per central 
PAM50 analysis

• ECOG PS 0-1

• No prior CDK4/6 inhibitor

• No prior chemotherapy for advanced disease

Ribociclib + letrozole OR fulvestrant

Palbociclib + letrozole OR fulvestrant

www.clinicaltrials.gov. NCT05207709. Accessed August 2022.

R

Paclitaxel – Exploratory cohort





Sacituzumab Govitecan: A First-in-Class TROP-2-Directed 
Antibody-Drug Conjugate

Rugo HS et al. Future Oncol 2020;16(12):705-15. 



TROPiCS-02: Phase III Trial Design

Rugo HS et al. ASCO 2022;Abstract LBA1001.



TROPiCS-02: Progression-Free Survival (Primary Endpoint)

Rugo HS et al. ASCO 2022;Abstract LBA1001.

BICR = blinded independent central review; SG = sacituzumab govitecan; TPC = treatment of physician's choice; PFS = progression-free survival



TROPiCS-02: Key Adverse Events

Rugo HS et al. ASCO 2022;Abstract LBA1001.

TRAEs = treatment-related adverse events; SG = sacituzumab govitecan; TPC = treatment of physician's choice



A randomized phase II trial of fulvestrant or exemestane with or without ribociclib after progression on anti-estrogen therapy plus cyclin-dependent kinase 4/6 inhibition in patients with 
unresectable or metastatic hormone receptor positive, HER2 negative breast cancer:<br />MAINTAIN Trial

Abstract LBA1004



Kalinsky K et al. ASCO 2022;Abstract LBA1004.

MAINTAIN: Progression-Free Survival (Primary Endpoint)

ET = endocrine therapy



Kalinsky K et al. ASCO 2022;Abstract LBA1004.

MAINTAIN: Response

ET = endocrine therapy; CR = complete response; PR = partial response; SD = stable disease; DOR = duration of response



Kalinsky K et al. ASCO 2022;Abstract LBA1004.

MAINTAIN: Treatment-Related Adverse Events

ET = endocrine therapy



PI3K Inhibitors: Mechanism of Action

• PI3K is involved in the activation of Akt.

• Hyperactivation of the PI3K pathway is 
implicated in malignant transformation, 
cancer progression and endocrine therapy 
resistance.

• PIK3CA encodes the alpha isoform of the 
PI3K catalytic subunit.

• Around 40% of patients with HR-positive, 
HER2-negative breast cancer present with 
an activating PIK3CA tumor mutation.

• Alpelisib is a specific inhibitor of the PI3K 
alpha isoform.

André F et al. ESMO 2018;Abstract LBA3_PR.



Ann Oncol 2021;32(2):208-17.



SOLAR-1: Overall Survival (OS) for Patients with Advanced 
Breast Cancer with a PIK3CA Mutation

Alpelisib + fulvestrant (n = 169)
Median OS = 39.3 mo

Placebo + fulvestrant (n = 172)
Median OS = 31.4 mo

HR = 0.86
p = 0.15

André F et al. Ann Oncol 2021;32(2):208-17.



SOLAR-1: Select Adverse Events in Overall Patient Population

André F et al. N Engl J Med 2019;380(20):1929-40.



Lancet Oncol 2021;22(4):489-98.



Treatment crossover between cohorts is not permitted

BYLieve: A Phase II, Open-Label, 3-Cohort, 
Noncomparative Trial (NCT03056755)

Goal: In the post-CDKi setting, assess the efficacy and safety of alpelisib + endocrine therapy 
(ET; fulvestrant or letrozole) for HR-positive, HER2-negative advanced breast cancer (ABC) with a 

PIK3CA mutation

aMen in the letrozole cohort and premenopausal women also received goserelin 3.6 mg SC every 28 days or leuprolide 7.5 mg IM every 28 days for adequate gonadal suppression. bEnrollment in each cohort 
continued until at least 112 patients with a centrally confirmed PIK3CA mutation was reached. 
c IM on D1 and D15 of Cycle 1 and D1 for all other cycles thereafter. dOral QD.

Men or pre/postmenopausala
women with HR+, HER2– ABC with 

a PIK3CA mutation
• Last line of prior therapy: CDKi + 

ET, systemic chemotherapy or ET
• ECOG PS ≤2
• Measurable disease (per RECIST 

v1.1) or ≥1 predominantly lytic 
bone lesion

Patients who received CDKi + AI 
as immediate prior treatment (N = 112)b 

(Cohort A)
Alpelisib 300 mg oral QD + fulvestrant 500 mgc

Patients who received CDKi + fulvestrant 
as immediate prior treatment (N = 112)

(Cohort B)

Alpelisib 300 mg oral QD + letrozole 2.5 mgd

Primary endpoint 
• Proportion of patients alive 

without PD at 6 months (RECIST 
v1.1) in each cohort 

• Secondary endpoints include
(assessed in each cohort)
• PFS
• PFS2
• ORR, CBR, DOR
• OS
• Safety

Alpelisib 300 mg oral QD + fulvestrant 500 mgc

Patients who experienced disease progression on/after AI and received 
chemotherapy or ET as immediate prior treatment (N = 112)

(Cohort C)

Cohort A: Rugo HS et al. Lancet Oncol 2021;22(4):489-98.



BYLieve Efficacy Outcomes

Rugo HS et al. Lancet Oncol 2021;22(4):489-98.

Primary endpoint: Proportion of patients 
who were alive without disease progression at 6 months: 50.4%
ORR: 21%



Lancet Oncol 2022;23(7):851-64.



FAKTION: Progression-Free Survival and 
Overall Survival in the ITT Population

Howell SJ et al. Lancet Oncol 2022;23(7):851-64.



FAKTION: PFS in Expanded PI3K/AKT/PTEN Pathway-Altered 
and Nonaltered Subgroups

Howell SJ et al. Lancet Oncol 2022;23(7):851-64.



FAKTION: OS in Expanded PI3K/AKT/PTEN Pathway-Altered
and Nonaltered Subgroups

Howell SJ et al. Lancet Oncol 2022;23(7):851-64.



Thank you for joining us!

CME/MOC and NCPD credit information will be 
emailed to each participant within 5 business days.



Recent Advances and Real-World Implications 
in Medical Oncology: A Daylong Multitumor
Educational Symposium in Partnership with 

the American Oncology Network
A CME/MOC- and NCPD-Accredited Hybrid Event

Saturday, August 6, 2022
9:00 AM – 4:30 PM PT



Agenda

Module 1 — Breast Cancer: Drs Burstein and O’Shaughnessy

Module 2 — Genitourinary Cancers: Drs Agarwal and Srinivas

Module 3 — Multiple Myeloma: Drs Fonseca and Patel

Module 4 — Chronic Lymphocytic Leukemia and Lymphomas: 
Drs Kahl and Moskowitz 

Module 5 — Gastrointestinal Cancers: Drs Mehta and Philip

Module 6 — Lung Cancer: Drs Dagogo-Jack and Ramalingam



Genitourinary Cancers Faculty

Neeraj Agarwal, MD
Professor of Medicine
Senior Director for Clinical Research Innovation
Huntsman Cancer Institute Presidential 
Endowed Chair of Cancer Research
Director
Center of Investigational Therapeutics
Director
Genitourinary Oncology Program
Huntsman Cancer Institute
University of Utah (NCI-CCC)
Salt Lake City, Utah

Sandy Srinivas, MD
Professor of Oncology
Clinical Research Leader, GU Oncology
Stanford University
Stanford, California



Breast Cancer
Stephen “Fred” Divers, MD
American Oncology Network
Hot Springs, Arkansas

Co-Moderators

Genitourinary Cancers
Michael J Castine, MD
Hematology Oncology Clinic
Baton Rouge, Louisiana

Multiple Myeloma
Taral Patel, MD
Zangmeister Cancer Center
Columbus, Ohio

CLL and Lymphomas
Jeanna L Knoble, MD
Zangmeister Cancer Center
Columbus, Ohio

Gastrointestinal Cancers
Pavani Ellipeddi, MD
Hematology Oncology Clinic
Baton Rouge, Louisiana

Lung Cancer
Ram Trehan, MD
George Washington University
Silver Spring, Maryland



Co-Moderator
Michael J Castine, MD
Hematology Oncology Clinic
Baton Rouge, Louisiana

MODULE 2: Genitourinary Cancers 



Genitourinary Cancers Agenda

Module 1: Prostate Cancer

Module 2: Urothelial Bladder Cancer

Module 3: Renal Cell Carcinoma



Genitourinary Cancers Agenda

Module 1: Prostate Cancer
• Optimal use of hormonal therapy/chemotherapy in patients with locally-advanced, PSA-only 

relapse (M0); Castration-sensitive metastatic prostate cancer (mHSPC); choice of ADT
• Selection of patients and clinical management of 177Lu-PSMA-617 in the treatment of 

metastatic CRPC (mCRPC) 
• PARP inhibitors in combination with secondary hormonal therapy for patients with mCRPC

with or without HRR gene mutations 

Module 2: Urothelial Bladder Cancer

Module 3: Renal Cell Carcinoma



Next-Generation Androgen Receptor Inhibitors

Zurth C et al. Genitourinary Cancers Symposium 2018;Abstract 345; Sandmann S et al. Genitourinary Cancers Symposium 2019;Abstract 156.

Apalutamide Enzalutamide Darolutamide

• Apalutamide and enzalutamide have similar structures
• Darolutamide is structurally distinct from apalutamide and enzalutamide, characterized by low 

blood-brain barrier penetration, and may have improved tolerability 



FDA Approves Darolutamide for Nonmetastatic Castration-
Resistant Prostate Cancer
Press Release: July 30, 2022

“The US Food and Drug Administration (FDA) today approved darolutamide, an 
androgen receptor inhibitor (ARi), for the treatment of patients with non-metastatic 
castration-resistant prostate cancer (nmCRPC). The FDA approval is based on the Phase 
III ARAMIS trial evaluating darolutamide plus androgen deprivation therapy (ADT), 
which demonstrated a highly significant improvement in the primary efficacy endpoint 
of metastasis-free survival (MFS), with a median of 40.4 months versus 18.4 months for 
placebo plus ADT (p < 0.0001). MFS is defined as the time from randomization to the 
time of first evidence of blinded independent central review (BICR)-confirmed distant 
metastasis or death from any cause within 33 weeks after the last evaluable scan, 
whichever occurred first. Darolutamide was approved under the FDA’s Priority Review 
designation, which is reserved for medicines that may provide significant improvements 
in the safety or effectiveness of the treatment for serious conditions.”

https://www.prnewswire.com/news-releases/fda-approves-bayers-nubeqa-darolutamide-a-new-treatment-for-men-with-non-metastatic-
castration-resistant-prostate-cancer-300893680.html



FDA Approvals of Next-Generation Antiandrogens for 
Nonmetastatic Castration-Resistant Prostate Cancer (CRPC)

Agent Approval date Pivotal study

Darolutamide July 30, 2020 ARAMIS

Enzalutamide July 12, 2018 PROSPER

Apalutamide February 14, 2018 SPARTAN

https://www.fda.gov/drugs/resources-information-approved-drugs/



Primary Endpoint: Metastasis-Free Survival (MFS)
in Nonmetastatic CRPC 

1. Smith MR et al. NEJM 2018;378(15):1408-18. 2. Hussain M et al. NEJM 2018;378(26):2465-74. 3. Fizazi K et al. NEJM
2019;380(13):1235-46.

• 72% reduction in distant progression or death
• Median MFS: APA 40.5 vs placebo (PBO) 16.2 months
• 24-month MFS benefit

SPARTAN1

Apalutamide
(APA)

• 71% reduction in distant progression or death 
• Median MFS: ENZA 36.6 vs PBO 14.7 months
• 22-month MFS benefit

PROSPER2

Enzalutamide
(ENZA)

ARAMIS3

Darolutamide
(DARO)

• 59% reduction in distant progression or death 
• Median MFS: DARO 40.4 vs PBO 18.4 months
• 22-month MFS benefit
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• 27% reduction in risk of death
• Median follow-up of 48 months  
• Median OS was significantly longer for enzalutamide

vs placebo
− 67.0 months vs 56.3 months
− HR = 0.73 (95% CI 0.61-0.89); p = 0.001

Enzalutamide
(N = 933)

Placebo
(N = 478)

Median, mo
(95% CI)

67.0
(64.0-NR)

56.3
(54.5-63.0)

HR (95% CI) 0.73 (0.61-0.89)
P .001

Enzalutamine
Placebo
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• 22% reduction in risk of death
• Median follow-up of 52.0 months
• Median OS was significantly longer for apalutamide 

vs placebo 
− 73.9 months vs 59.9 months
− HR = 0.78 (95% CI 0.64-0.96); p = 0.016

APA 
median, 73.9 mo

PBO
median, 59.9 mo

HR, 0.78 (95% CI, 0.64-0.96)
P = .0161
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• 31% reduction in risk of death
• Median follow-up of 29.0 months
• Median OS was significantly longer for darolutamide

vs placebo
− HR = 0.69 (95% CI, 0.53-0.88); p = 0.003

Placebo

Darolutamide

SPARTAN11

Apalutamide

PROSPER2

Enzalutamide

ARAMIS3

Darolutamide

Secondary Endpoint: Overall Survival (OS) in Nonmetastatic CRPC 

1. Smith MR et al. Eur Urol 2020;79(1):150-8. 2. Sternberg CN et al. NEJM 2020;382(23):2197-206. 3. Fizazi K et al. NEJM 
2020;383(11):1040-9.



Comparison of Toxicities: Darolutamide, Enzalutamide, 
Apalutamide for Nonmetastatic CRPC 

Sternberg CN et al; PROSPER Investigators. N Engl J Med 2020;382(23):2197-206.
Fizazi K et al; ARAMIS Investigators. N Engl J Med 2020;383(11):1040-9.
Small EJ et al; SPARTAN Investigators. ASCO 2020;Abstract 5516.

Toxicity

ARAMIS PROSPER SPARTAN

Darolutamide Placebo Enzalutamide Placebo Apalutamide Placebo

Fatigue/asthenia 16% 11% 33% 14% 30% 21%

Falling 4% 5% 11% 4% 16% 9%

Dizziness 5% 4% 10% 4% 9% 6%

Mental impairment 1% 2% 5% 2% 5% 3%



Lancet 2022;399(10323):447-60.



STAMPEDE Platform Protocol Meta-Analysis: Metastasis-Free Survival

HR (95% CI)

Abiraterone + prednisone 0.54 (0.43-0.68)

Abiraterone + prednisone 
+ enzalutamide

0.53 (0.39-0.71)

Overall 0.53 (0.44-0.64)

Attard G et al. Lancet 2022;399(10323):447-60.



STAMPEDE Platform Protocol Meta-Analysis: Progression-Free Survival

Attard G et al. Lancet 2022;399(10323):447-60.



STAMPEDE Platform Protocol Meta-Analysis: Overall Survival

HR (95% CI)

Abiraterone + prednisone 0.63 (0.48-0.82)

Abiraterone + prednisone 
+ enzalutamide

0.54 (0.39-0.76)

Overall 0.60 (0.48-0.73)

Attard G et al. Lancet 2022;399(10323):447-60.



STAMPEDE Platform Protocol Meta-Analysis: Select Adverse Events

Attard G et al. Lancet 2022;399(10323):447-60.



Final Overall Survival (OS) Analyses: Enzalutamide, Abiraterone and 
Apalutamide for Metastatic Hormone-Sensitive Prostate Cancer

1. Armstrong AJ et al. ESMO 2021;Abstract LBA25. 2. Fizazi K et al. Genitourinary Cancers Symposium 2019;Abstract 141. 3. Chi KN et al. Genitourinary 
Cancers Symposium 2021;Abstract 11. 

TITAN3

Apalutatmide + 
ADT

LATITUDE2

Abiraterone + 
ADT

• 34% reduction in risk of death
• Median follow-up of 51.8 months
• Median OS was significantly longer for 

abiraterone + ADT vs placebo + ADT 
− 53.3 months vs 36.5 months
− HR = 0.66; p < 0.0001

ARCHES1

Enzalutamide + 
androgen deprivation 

therapy (ADT)

• 34% reduction in risk of death
• Median follow-up of 44.6 months
• Median OS was significantly longer for 

enzalutamide + ADT vs placebo + ADT
− 40.2 months vs 13.8 months
− HR = 0.66; p < 0.0001

• 35% reduction in risk of death
• Median follow-up of 44.0 months
• Median OS was significantly longer for apalutamide 

+ ADT vs placebo + ADT 
− Not reached vs 52.2 months
− HR = 0.65; p < 0.0001



FDA Approves 177Lu-PSMA-617 for the Treatment of mCRPC
Press Release: March 23, 2022

“On March 23, 2022, the Food and Drug Administration approved the radio-ligand therapy 
177Lu-PSMA-617 for the treatment of adult patients with prostate-specific membrane antigen 
(PSMA)-positive metastatic castration-resistant prostate cancer (mCRPC) who have been 
treated with androgen receptor (AR) pathway inhibition and taxane-based chemotherapy.

On the same day, the FDA approved gallium Ga 68 gozetotide, a radioactive diagnostic agent for 
positron emission tomography (PET) of PSMA-positive lesions, including selection of patients 
with metastatic prostate cancer for whom lutetium Lu 177 vipivotide tetraxetan PSMA-directed 
therapy is indicated. Gallium Ga 68 gozetotide is the first radioactive diagnostic agent approved 
for patient selection in the use of a radioligand therapeutic agent.

Efficacy was evaluated in the phase 3 VISION trial which demonstrated a statistically significant 
improvement in the primary endpoints OS and rPFS. Hazard ratio (HR) for OS was 0.62 (95% CI: 
0.52, 0.74; p<0.001) for the comparison of 177Lu-PSMA-617 plus BSoC versus BSoC. Median OS 
was 15.3 months (95% CI: 14.2, 16.9) in the 177Lu-PSMA-617 plus BSoC arm and 11.3 months 
(95% CI: 9.8, 13.5) in the BSoC arm, respectively.”

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-pluvicto-metastatic-castration-resistant-prostate-cancer



177Lu-PSMA-617 targeted radioligand therapy<br />

TARGETED TO PSMA

Morris MJ et al. ASCO 2021;Abstract LBA4.

177Lu-PSMA-617: Mechanism of Action



N Engl J Med 2021;385(12):1091-103.



VISION: Efficacy Summary

Sartor O et al. N Engl J Med 2021;385(12):1091-103.

Imaging-based progression-free survival

• Median overall survival (177Lu-PSMA-617 vs standard therapy): 15.3 months vs 11.3 months 
(HR 0.62, p < 0.001) 

• Time to first symptomatic skeletal event OS (177Lu-PSMA-617 vs standard therapy): 11.5 months 
vs 6.8 months (HR 0.50, p < 0.001)



VISION: Selected Adverse Events 

Sartor O et al. N Engl J Med 2021;385(12):1091-103.



Abstract 577O



PRINCE: PSA Response Rate (Primary Endpoint) 

Sandhu S et al. ESMO 2021;Abstract 577O. 



Inherited DNA Repair Gene Mutations in Men with 
Metastatic Prostate Cancer

Courtesy of Matthew Smith, MD, PhD

• Multicenter study of 692 men

• Deleterious mutations were found 
in 82 men (11.8%) in 16 genes

• Observed rate exceeded that 
associated with localized prostate 
cancer (4.6%) and general 
population without cancer (2.7%)



Recent FDA Approvals of PARP Inhibitors for Metastatic 
Castration-Resistant Prostate Cancer

PARP inhibitor Approval date Pivotal study

Olaparib May 19, 2020 PROfound

Rucaparib May 15, 2020 TRITON2

https://www.fda.gov/drugs/resources-information-approved-drugs/



2022;Abstract 11.



PROpel: Study Design

Saad F et al. Genitourinary Cancers Symposium 2022;Abstract 11. 



PROpel Primary Endpoint: Investigator-Assessed rPFS

Saad F et al. Genitourinary Cancers Symposium 2022;Abstract 11. 

rPFS = radiographic progression-free survival



PROpel: Overall Survival (OS)

Saad F et al. Genitourinary Cancers Symposium 2022;Abstract 11. 



PROpel: ORR for Patients with Measurable Disease

Saad F et al. Genitourinary Cancers Symposium 2022;Abstract 11. 



PROpel: Subgroup Analysis of rPFS

Saad F et al. Genitourinary Cancers Symposium 2022; Abstract 11. 



PROpel: Cardiac and Thromboembolic Adverse Events

Saad F et al. Genitourinary Cancers Symposium 2022;Abstract 11. 



2022;Abstract 12.



MAGNITUDE: Randomized, Double-Blind, Placebo-Controlled Study
Prospectively Selected Biomarker (BM) Cohorts Designed to Test HRR BM+ and HRR BM-

Chi KN et al. Genitourinary Cancers Symposium 2022;Abstract 12. 

HRR = homologous recombination repair; BM = biomarker; mCRPC = metastatic castration-resistant prostate cancer; mCSPC = metastatic 
castration-sensitive prostate cancer; nmCRPC = nonmetastatic castration-resistant prostate cancer; AAP = abiraterone acetate and prednisone; 
rPFS = radiographic progression-free survival; OS = overall survival; PSA = prostate-specific antigen; ORR = objective response rate



MAGNITUDE: BRCA1/2 Mutations — Primary Endpoint
NIRA + AAP Significantly Reduced the Risk of Disease Progression or Death by 47%

Chi KN et al. Genitourinary Cancers Symposium 2022;Abstract 12. 

NIRA = niraparib; AAP = abiraterone acetate and prednisone; rPFS = radiographic progression-free survival; PBO = placebo



MAGNITUDE: All HRR Biomarker-Positive — Primary Endpoint
NIRA + AAP Significantly Reduced the Risk of Disease Progression or Death by 27%

Chi KN et al. Genitourinary Cancers Symposium 2022;Abstract 12. 

HRR = homologous recombination repair; NIRA = niraparib; AAP = abiraterone acetate and prednisone; rPFS = radiographic progression-free 
survival; PBO = placebo



MAGNITUDE: NIRA + AAP Improves Overall Response Rate (ORR) 
Consistently Across Gene Alterations

Chi KN et al. Genitourinary Cancers Symposium 2022;Abstract 12. 

NIRA = niraparib; AAP = abiraterone acetate and prednisone; HRR = homologous recombination repair; BM = biomarker; CR = complete
response; PR = partial response; PBO = placebo



FDA Approves Darolutamide for Metastatic Hormone-Sensitive 
Prostate Cancer
Press Release: August 5, 2022
The FDA approved darolutamide in combination with docetaxel chemotherapy for patients with 
metastatic hormone-sensitive prostate cancer (mHSPC). 

The approval is based on the results of a large Phase 3 clinical trial called ARASENS. This trial 
compared outcomes among 1300 patients who received docetaxel + standard ADT + darolutamide 
vs. patients who received docetaxel + standard ADT + placebo. 86% of the patients were newly 
diagnosed with prostate cancer that had metastasized to the bones or other organs.

Patients treated with the addition of darolutamide were 32% less likely to die during the study 
follow-up period compared to patients treated with docetaxel + ADT alone. These patients also 
had improved time to castration resistance (when the PSA increases and disease worsens, despite 
hormone therapy), time to pain progression, time to symptomatic skeletal related events (i.e., 
bone fractures, needing radiation to the bones, etc.), and time to next cancer therapy. Importantly, 
these improved outcomes of triplet therapy intensification were associated with only a modest 
increase in adverse events.

https://www.pcf.org/c/breaking-news-fda-approves-darolutamide-for-metastatic-hormone-sensitive-prostate-cancer/



N Engl J Med 2022;386(12):1132-42.

2022;Abstract 13



ARASENS: Overall Survival (Primary Endpoint)

Smith MR et al. N Engl J Med 2022;386(12):1132-42.



ARASENS: Progression-Free Survival

Smith MR et al. N Engl J Med 2022;386(12):1132-42.



Smith MR et al. Genitourinary Cancers Symposium 2022;Abstract 13. 

ARASENS: Adverse Events



Lancet 2022;399(10336):1695-707.



PEACE-1: Radiographic Progression-Free Survival (rPFS)

Fizazi K et al. Lancet 2022;399(10336):1695-707.

ADT = androgen deprivation therapy



PEACE-1: Grade 3-5 Adverse Events 
(Androgen Deprivation Therapy with Docetaxel Safety Population)

Fizazi K et al. ESMO 2021;Abstract LBA5.



Immune Checkpoint Inhibitors for Metastatic Castration-Resistant 
Prostate Cancer

Therapy Disease state Disease response

Pembrolizumab monotherapya Postchemotherapy ORR 9%
PSA RR 14%

Pembrolizumab + enzalutamideb Prechemotherapy progressing on 
enzalutamide

ORR 12%
PSA RR 14%

Atezolizumab + enzalutamidec Pre- and postchemotherapy, s/p 
abiraterone

ORR 14%
PSA RR 26%

Atezolizumab + cabozantinibd Prechemotherapy s/p 
enzalutamide or abiraterone

ORR 34%
PSA RR 29%

a Antonarakis ES et al. J Clin Oncol 2020;38(5):395-405. b Presented at the 2021 ASCO Annual Meeting – Virtual. c Sweeney C. 
AACR 2020;IMbassador250. d Agarwal ASCO 2020;COSMIC-021.



Genitourinary Cancers Agenda

Module 1: Prostate Cancer

Module 2: Urothelial Bladder Cancer
• Selection of patients with non-muscle-invasive urothelial bladder cancer for IO 

(pembrolizumab) therapy; use of adjuvant IO after cystectomy for muscle-invasive disease; 
intravesicle drug delivery system TAR-200

• Optimal integration of ADC’s (enfortumab vedotin, sacituzumab) into the treatment 
algorithm for patients with metastatic UBC; disitamab vedotin for HER2-overexpressing 
disease

• Selection of patients to receive erdafitinib; prevention and management of toxicity

Module 3: Renal Cell Carcinoma



Lancet Oncol 2021;22(7):919-30.



KEYNOTE-057: Response, Duration of Response and Summary of 
Adverse Events

Balar AV et al. Lancet Oncol 2021;22(7):919-30.

CR at 3 months: 41%
Median duration of CR: 16.2 mo

Serious AEs: 8%
AEs leading to treatment interruption: 13%
IRAEs: 22%
Grade 3/4 IRAEs: 3%

AEs = adverse events; IRAEs = immune-related AEs; CR = complete response



SunRISe-1: Ongoing Phase IIb Trial of TAR-200 Alone, 
Cetrelimab Alone, or the Combination for BCG-Unresponsive, 
High-Risk Non-Muscle-Invasive Bladder Cancer

Van der Heijden SB et al. ESMO 2021;Abstract 719TiP.

Clinical Trial Identifier: NCT04640623

Primary Endpoint: Overall clinical response rate
HR NMIBC CIS = high-risk non-muscle-invasive bladder cancer with carcinoma in situ; BCG = bacillus Calmette-Guérin; 
RC = radical cystectomy



Urol Oncol 2022;[Online ahead of print].



Components of TAR-200

Daneshmand S et al. Urol Oncol 2022;[Online ahead of print].

TAR-200, a gemcitabine-releasing 
intravesical system, is formed into a 
pretzel-like configuration within the 
bladder.

TAR-200
• Consists of a small, flexible silicone tube 

filled with gemcitabine (A)
• Is designed to release drug directly 

inside the bladder over the indwelling 
period (B)

• Is inserted using a TARIS urinary 
placement catheter (C)



TAR-200-101: Study Design and Outcomes

Daneshmand S et al. Urol Oncol 2022;[Online ahead of print].

Response



SunRISe-2: TAR-200 in Combination with Cetrelimab versus 
Concurrent Chemoradiation Therapy for MIBC

Williams SB et al. ASCO 2021;Abstract TPS4586.

MIBC = muscle-invasive bladder cancer; RC = radical cystectomy



EV-103: Study Design and Cohorts

Rosenberg JE et al. ASCO 2020;Abstract 5044.

Dose
escalation

Enfortumab vedotin
+ pembrolizumab

Cisplatin-ineligible
1L or 2L

Re
co

m
m

en
de

d
EV

 d
os

e
Cohort A

Enfortumab vedotin
+ pembrolizumab

Cisplatin-ineligible
1L

Optional Cohort B
Enfortumab vedotin

+ pembrolizumab

2L

Cohort D
Enfortumab vedotin

+ cisplatin

1L

Cohort E
Enfortumab vedotin

+ carboplatin

1L

Optional Cohort F
Enfortumab vedotin

+ gemcitabine

1L or 2L

Cohort G
Enfortumab vedotin

+ cisplatin/carboplatin
+ pembrolizumab

1L

Expansion cohorts
Cohort opened in January 2020,

randomized

Cohort K
1:1 randomization

Enfortumab vedotin
1.25 mg/kg Day 1 and 8

Enfortumab vedotin
1.25 mg/kg Day 1 and 8

+ pembrolizumab 200 mg
Day 1

Cisplatin-ineligible
1L



Positive topline results were announced from the Phase Ib/II EV-103 clinical trial (KEYNOTE-869) Cohort K 
evaluating enfortumab vedotin-ejfv in combination with pembrolizumab as first-line treatment for 
patients with unresectable locally advanced or metastatic urothelial cancer (la/mUC) who are not eligible 
to receive cisplatin-based chemotherapy. 

For patients who received enfortumab vedotin and pembrolizumab, results demonstrated a 64.5% 
confirmed objective response rate (ORR) per blinded independent central review (BICR), the primary 
endpoint of Cohort K. The median duration of response (DOR) per BICR was not reached… Overall, the 
results are generally consistent with previously reported efficacy and safety results of the EV-103 dose-
escalation cohort and expansion Cohort A. Additional Cohort K results will be reported at an upcoming 
scientific congress.

EV-103 Cohort K is a randomized cohort investigating enfortumab vedotin alone or in combination with 
pembrolizumab as first-line treatment for patients with unresectable la/mUC who are not eligible to 
receive cisplatin-based chemotherapy. Secondary endpoints include ORR per investigator assessment; 
DOR, disease control rate, and progression-free survival per BICR and investigator assessment; overall 
survival; and assessment of safety.

https://www.businesswire.com/news/home/20220726005377/en/

Positive Topline Results Announced from EV-103 Cohort K Evaluating 
Enfortumab Vedotin Alone or in Combination with Pembrolizumab as 
First-Line Therapy for Cisplatin-Ineligible Advanced UBC
Press Release: July 26, 2022



Study EV-103: Update on Durability Results and 
Long Term Outcome of Enfortumab Vedotin + 
Pembrolizumab in First Line Locally Advanced or 
Metastatic Urothelial Carcinoma (la/mUC)

Friedlander TW et al. 
ASCO 2021;Abstract 4528.



EV-103 Cohort A: Enfortumab Vedotin with Pembrolizumab as First-
Line Therapy for Locally Advanced or Metastatic Urothelial Carcinoma

Friedlander TW et al. ASCO 2021;Abstract 4528.



Abstract 4516



EV-301 Study Design 

Rosenberg JE et al. ASCO 2022;Abstract 4516.

UC = urothelial cancer; OS = overall survival



EV-301: Overall Survival 

Rosenberg JE et al. ASCO 2022;Abstract 4516.



EV-301: Progression-Free Survival 

Rosenberg JE et al. ASCO 2022;Abstract 4516.



EV-301: Investigator-Assessed Clinical Response 

Rosenberg JE et al. ASCO 2022;Abstract 4516.



EV-301: Adverse Events of Special Interest (Safety Population) 

Rosenberg JE et al. ASCO 2022;Abstract 4516.



2022;Abstract 434.



TROPHY U-01 Multicohort-Phase Trial in Metastatic Urothelial 
Carcinoma (mUC)

Grivas P et al. Genitourinary Cancers Symposium 2022;Abstract 434.



TROPHY U-01: Overall Response and Best Change from Baseline 
in Tumor Size 

Grivas P et al. Genitourinary Cancers Symposium 2022;Abstract 434.



Clin Cancer Res 2021;27(1):43-51.



Phase II Study of Disitamab Vedotin (RC48) for HER2-Positive 
Locally Advanced or Metastatic Urothelial Carcinoma

Sheng X et al. Clin Cancer Res 2021;27(1):43-51.



Content Courtesy of Arjun Balar, MD

Rationale for Targeting FGFR in Urothelial Carcinoma (UC)1,2

• FGFR is altered in 15%-20% of advanced UC4

─ Mutated FGFR3 is present in 37% of upper-tract UC5

Cancer Type Frequency of FGFR Alterations1

Metastatic UC 15%-20%
NMIBC 40%-70%
Cholangiocarcinoma 14%-22%
NSCLC 4%
HCC (FGF19 amp by FISH) 21%
Glioblastoma 23%
Breast cancer 3%-5%
Ovarian cancer 7%
Head and neck cancer 9%-17%

FGFR Signaling Pathway3

FGFR alterations: Amplification 
(receptor overexpression) or 

mutation/translocation (ligand-
independent signaling)

FGF ligand: 
Amplification 
(autocrine), or 

ECM/stromal cell 
release 

(paracrine)

1. The Cancer Genome Atlas (TCGA) genomic alteration database: https://tcga-data.nci.nih.gov/docs/publications/tcga/. Accessed February 6, 2020. 
2. Genomics Evidence Neoplasia Information Exchange (GENIE) genomic alteration database: https://www.aacr.org/Research/Research/pages/aacr-project-
genie.aspx. Accessed February 6, 2020. 3. Touat M et al. Clin Cancer Res 2015;21(12):2684-94. 4. Rodriguez-Vida A et al. J Hematol Oncol 2015;8:119. 5. Li Q et al. 
Curr Urol Rep 2016;17(2):12.

NMIBC = non-muscle-invasive bladder cancer; NSCLC = non-small cell lung cancer; HCC = hepatocellular carcinoma



Lancet Oncol 2022;23(2):248-58.



BLC2001: Responses in Patients Receiving the Selected 8 mg/day 
Erdafitinib UpT Regimen

Siefker-Radtke A et al. Lancet Oncol 2022;23(2):248-58.

ORR: 40%



BLC2001: Post Hoc Analysis of the Cumulative Incidence of 
First-Onset Central Serous Retinopathy Events by Grade

Siefker-Radtke A et al. Lancet Oncol 2022;23(2):248-58.



BLC2001: Select Treatment-Emergent Adverse Events

Siefker-Radtke A et al. Lancet Oncol 2022;23(2):248-58.



Phase II Study of Erdafitinib versus Investigator’s Choice of 
Intravesical Chemotherapy for Patients with Recurrence of 
High-Risk Non-Muscle-Invasive Bladder Cancer After Bacillus 
Calmette-Guérin (BCG) Therapy

Primary endpoint: Relapse-free survival (RFS)

Secondary endpoints: Time to progression/disease worsening, disease-specific survival, overall 
survival, RFS2, safety 

Eligibility (N = 280)

• High-risk non-muscle-invasive 
bladder cancer

• FGFR mutations or fusions and 
recurrence after BCG therapy

• ECOG PS 0-1

www.clinicaltrials.gov. NCT04172675. Accessed May 2022.

Erdafitinib
PO on day 1 of 28-day cycle

Investigator’s choice
Intravesical gemcitabine or 

intravesical mitomycin C 
(MMC)/hyperthermic MMC

R
Until 2 years treatment, 
disease progression, 
intolerable toxicity, 
consent withdrawal or 
investigator decision



Abstract 435



EV-103 Cohort H Study Schema

Petrylak DP et al. Genitourinary Cancers Symposium 2022;Abstract 435.

EV = enfortumab vedotin; RC = radical cystectomy; PLND = pelvic lymph node dissection; pCR = pathologic complete response; pDS = pathologic 
downstaging; EFS = event-free survival; DFS = disease-free survival; OS = overall survival; PROs = patient-reported outcomes



EV-103 Cohort H: Pathologic Complete Response

Petrylak DP et al. Genitourinary Cancers Symposium 2022;Abstract 435.



N Engl J Med 2021;384(22):2102-14.



CheckMate 274: Disease-Free Survival in the ITT Population

Bajorin DF et al. N Engl J Med 2021;384(22):2102-14.



CheckMate 274: Disease-Free Survival in the PD-L1 ≥1% Population 

Bajorin DF et al. N Engl J Med 2021;384(22):2102-14.



Genitourinary Cancers Agenda

Module 1: Prostate Cancer

Module 2: Urothelial Bladder Cancer

Module 3: Renal Cell Carcinoma
• Selection of patients with high-risk renal cell carcinoma (RCC) to receive pembrolizumab in 

the adjuvant setting
• Optimal first-line therapy for patients with metastatic RCC
• Current and future role of belzutifan in RCC



ASCO 2022;Abstract 4512



KEYNOTE-564: Pembrolizumab as Adjuvant Therapy for Patients 
with Renal Cell Carcinoma (RCC) – Disease-Free Survival

Choueiri TK et al. ASCO 2022;Abstract 4512.



Checkpoint Inhibitor Combinations Approved as First-Line 
Treatment for RCC Prior to 2021

a Albiges L et al. ESMO Open 2020;5(6):e001079. b Powles T et al. Lancet Oncol 2020;21:1563-73. 
c Choueiri TK et al. Ann Oncol 2020;31(8):1030-9.

CheckMate 214a KEYNOTE-426b JAVELIN Renal 101c

Randomization Nivolumab/ipilimumab 
vs sunitinib

Pembrolizumab/axitinib
vs sunitinib

Avelumab/axitinib
vs sunitinib

N 550 vs 546 432 vs 429 442 vs 444

Median OS Not reached vs 38.4 mo
(HR 0.69)

Not reached vs 35.7 mo
(HR 0.68)

Not estimable vs 
not estimable

(HR 0.80)

Median PFS 12.7 mo vs 12.3 mo
(HR 0.89)

15.4 mo vs 11.1 mo
(HR 0.71)

13.3 mo vs 8.0 mo
(HR 0.69)



Cancer 2022;128(11):2085-97.



CheckMate 214: Efficacy Summary for Intent-to-Treat Patients
(Median Follow-Up 67.7 Months)

Motzer RJ et al. Cancer 2022;128(11):2085-97.

• Progression-free survival (median, 12.3 vs 12.3 months; hazard ratio, 0.86), and objective 
response (39.3% vs 32.4%) benefits were maintained with nivolumab and ipilimumab versus 
sunitinib, respectively, in intent-to-treat patients



Pembrolizumab (pembro) plus Axitinib (axi) versus 
Sunitinib as First-Line therapy for Advanced Clear Cell 
Renal Cell Carcinoma (ccRCC): Analysis of Progression 
After First Subsequent Therapy in KEYNOTE-426
Powles T et al. 
ASCO 2022;Abstract 4513.



KEYNOTE-426: Trial Schema

Powles T et al. ASCO 2022;Abstract 4513.



KEYNOTE-426: First Subsequent Anticancer Therapy

Powles T et al. ASCO 2022;Abstract 4513.

Pembrolizumab + axitinib
study arm

Sunitinib
study arm



KEYNOTE-426: PFS2 Summary

Powles T et al. ASCO 2022;Abstract 4513.

• Second progression-free survival (PFS2) was longer for patients in the pembrolizumab + 
axitinib group than for those in the sunitinib group, regardless of IMDC risk

ITT Population



Abstract 4559



Valderrama BP et al. ASCO 2022;Abstract 4559.

JAVELIN Bladder 100: Overall Survival by Best Response to First-
Line Chemotherapy

Avelumab + BSC
(n = 90)

BSC alone
(n = 89)

mOS 39.8 mo 26.8 mo

Hazard ratio 0.72

Avelumab + BSC
(n = 163)

BSC alone
(n = 163)

mOS 19.2 mo 12.8 mo

Hazard ratio 0.70

Avelumab + BSC
(n = 97)

BSC alone
(n = 98)

mOS 19.2 mo 12.8 mo

Hazard ratio 0.70

BSC = best supportive care; mOS = median overall survival



JAVELIN Bladder 100: Investigator-Assessed PFS by Best 
Response to First-Line Chemotherapy

Avelumab + BSC
(n = 90)

BSC alone
(n = 89)

mOS 9.5 mo 5.1 mo

Hazard ratio 0.58

Avelumab + BSC
(n = 163)

BSC alone
(n = 163)

mOS 3.8 mo 1.9 mo

Hazard ratio 0.47

Avelumab + BSC
(n = 97)

BSC alone
(n = 98)

mOS 5.6 mo 2.0mo

Hazard ratio 0.59

Valderrama BP et al. ASCO 2022;Abstract 4559.



J Clin Oncol 2022;[Online ahead of print].



JAVELIN Renal 101: Relative Risk of Major Adverse Cardiovascular 
Event (MACE) by Baseline Serum Cardiac Biomarker Levels

Rini BI et al. J Clin Oncol 2022;[Online ahead of print].

Cardiac serum 
biomarker

Avelumab + axitinib (n = 434) Sunitinib (n = 439)

MACE/no MACE RR of MACE MACE/no MACE RR of MACE
Troponin-T

High
Not high

6/29
7/128

3.31 2/39
9/156

0.89

RR = relative risk

• Other CV baseline risk factors and serum cardiac biomarkers were not significantly predictive for 
MACE, although a trend toward an association with dyslipidemia was seen in the combination arm

• No clinical value of on-treatment routine monitoring of LVEF in relation to MACE was observed



Lancet Oncol 2022;23(7):888-98.



CheckMate 9ER: Overall Survival 
(Median Follow-Up 32.9 Months)

Motzer RJ et al. Lancet Oncol 2022;23(7):888-98. 

Median 37.7 mo

Median 34.3 mo



CheckMate 9ER: Progression-Free Survival 
(Median Follow-Up 32.9 Months)

Motzer RJ et al. Lancet Oncol 2022;23(7):888-98. 

Median 16.6 mo

Median 8.3 mo



CheckMate 9ER: Response Summary
(Median Follow-Up 32.9 Months)

Motzer RJ et al. Lancet Oncol 2022;23(7):888-98. 



JAMA Oncol 2022;8(2):275-80.



IMmotion151: Final Analysis of Overall Survival (OS) 
in Previously Untreated Metastatic RCC

Motzer RJ et al. JAMA Oncol 2022;8(2):275-80. 

• For the PD-L1+ population, median OS was 38.7 months for the atezolizumab and bevacizumab 
arm and 31.6 months for the sunitinib arm (HR, 0.85)



IMmotion151: Treatment-Related Adverse Events

Motzer RJ et al. JAMA Oncol 2022;8(2):275-80. 



ASCO 2022;Abstract 4509.



LITESPARK-001: Updated Efficacy with Belzutifan in the Clear Cell
RCC Cohort

Jonasch E et al. ASCO 2022;Abstract 4509.

Objective response rate: 14 (25%)

Duration of Treatment Best Response



LITESPARK-001: Updated Safety with Belzutifan in the Clear Cell
RCC (ccRCC) Cohort

Jonasch E et al. ASCO 2022;Abstract 4509.



Abstract LBA4500



SWOG-S0391 (EVEREST): Phase III Trial of Adjuvant Everolimus
for RCC

Ryan CW et al. ASCO 2022;Abstract LBA4500.



SWOG-S0391 (EVEREST) Primary Endpoint: Recurrence-Free 
Survival

Ryan CW et al. ASCO 2022;Abstract LBA4500.



Update on the CheckMate 914 Trial Evaluating Nivolumab with 
Ipilimumab as Adjuvant Treatment for Localized Renal Cell 
Carcinoma
Press Release: July 29, 2022

“Part A of the Phase 3 CheckMate-914 trial, evaluating nivolumab plus ipilimumab as an 
adjuvant treatment for patients with localized renal cell carcinoma (RCC) who have 
undergone full or partial removal of the kidney and who are at moderate or high risk of 
relapse, did not meet the primary endpoint of disease-free survival (DFS) as assessed by 
Blinded Independent Central Review (BICR). The safety profile was consistent with 
previously reported studies of the nivolumab plus ipilimumab combination in solid tumors.” 

https://news.bms.com/news/details/2022/Bristol-Myers-Squibb-Provides-Update-on-CheckMate--914-Trial-Evaluating-Opdivo-
nivolumab-Plus-Yervoy-ipilimumab-as-Adjuvant-Treatment-of-Localized-Renal-Cell-Carcinoma/default.aspx



Long-Term PFS From TIVO-3: Tivozanib (TIVO) versus 
Sorafenib (SOR) in Relapsed/Refractory (R/R) 
Advanced RCC

Atkins MB et al. 
2022 Genitourinary Cancers Symposium;Abstract 362.



TIVO-3: Phase III Trial Design

Atkins MB et al. Genitourinary Cancers Symposium 2022;Abstract 362. 



TIVO-3: Landmark Analysis Long-Term PFS (LT-PFS)

Atkins MB et al. Genitourinary Cancers Symposium 2022;Abstract 362. 



Maturation of Overall Survival (OS) in TIVO-3 with 
Long-Term Follow-Up

Rini BI et al. 
ASCO 2022;Abstract 4557.



TIVO-3: Serial Overall Survival with Extended Follow-Up (22.8 Months)

Rini BI et al. ASCO 2022;Abstract 4557. 



TIVO-3: Unconditioned (ITT Population) and Landmark 
PFS-Conditioned Overall Survival with Extended Follow-Up

Rini BI et al. ASCO 2022;Abstract 4557. 

PFS = progression-free survival



TIVO-3: Conditional Overall Survival (OS) in 
Patients with 12-Month Progression-Free Survival

Rini BI et al. ASCO 2022;Abstract 4557. 



Abstract LBA4503



CALYPSO: A Phase II Trial of Durvalumab Alone or with Savolitinib or 
Tremelimumab for Previously Treated Advanced Clear Cell RCC (ccRCC)

Powles T et al. ASCO 2022;Abstract LBA4503. 



CALYPSO: Summary

Powles T et al. ASCO 2022;Abstract LBA4503. 



Thank you for joining us!

CME/MOC and NCPD credit information will be 
emailed to each participant within 5 business days.



We are taking a short break!

The program will resume at 11:25 AM PT (2:25 PM ET)

Up Next…

Drs Rafael Fonseca and Krina Patel
discuss the management of multiple myeloma



Recent Advances and Real-World Implications 
in Medical Oncology: A Daylong Multitumor
Educational Symposium in Partnership with 

the American Oncology Network
A CME/MOC- and NCPD-Accredited Hybrid Event

Saturday, August 6, 2022
9:00 AM – 4:30 PM PT



Agenda

Module 1 — Breast Cancer: Drs Burstein and O’Shaughnessy

Module 2 — Genitourinary Cancers: Drs Agarwal and Srinivas

Module 3 — Multiple Myeloma: Drs Fonseca and Patel

Module 4 — Chronic Lymphocytic Leukemia and Lymphomas: 
Drs Kahl and Moskowitz 

Module 5 — Gastrointestinal Cancers: Drs Mehta and Philip

Module 6 — Lung Cancer: Drs Dagogo-Jack and Ramalingam



Multiple Myeloma Faculty

Rafael Fonseca, MD
Chief Innovation Officer
Getz Family Professor of Cancer
Distinguished Mayo Investigator
Mayo Clinic in Arizona
Phoenix, Arizona

Krina Patel, MD, MSc
Associate Professor
Department of Lymphoma/Myeloma
The University of Texas
MD Anderson Cancer Center
Houston, Texas



Breast Cancer
Stephen “Fred” Divers, MD
American Oncology Network
Hot Springs, Arkansas

Co-Moderators

Genitourinary Cancers
Michael J Castine, MD
Hematology Oncology Clinic
Baton Rouge, Louisiana

Multiple Myeloma
Taral Patel, MD
Zangmeister Cancer Center
Columbus, Ohio

CLL and Lymphomas
Jeanna L Knoble, MD
Zangmeister Cancer Center
Columbus, Ohio

Gastrointestinal Cancers
Pavani Ellipeddi, MD
Hematology Oncology Clinic
Baton Rouge, Louisiana

Lung Cancer
Ram Trehan, MD
George Washington University
Silver Spring, Maryland



Co-Moderator
Taral Patel, MD
Zangmeister Cancer Center
Columbus, Ohio

MODULE 3: Multiple Myeloma



Multiple Myeloma Agenda

Module 1: Up-Front Treatment of Multiple Myeloma (MM) 
• Current role of stem cell transplant
• Quadruplet regimens
• Use of maintenance therapy after transplant; clinical role of MRD
• Treatment of MM in transplant-ineligible patients

Module 2: Management of Relapsed/Refractory MM

Module 3: Other Novel Agents and Strategies



Lancet Oncol 2021;22(11):1582-96.



MAIA: Phase III Trial Design

Facon T et al. Lancet Oncol 2021;22(11):1582-96; EHA 2021;Abstract LB1901.

Key eligibility 
criteria:

• Transplant-
ineligible 
NDMM

• ECOG 0-2
• Creatinine 

clearance     
≥30 mL/min

Primary endpoint:
• PFS
Key secondary 
endpointsc:
• ≥CR rate
• ≥VGPR rate
• MRD-negative rate 

(NGS; 10-5)
• ORR
• OS
• Safety

D-Rd (n = 368)
Daratumumab (16 mg/kg IV)a

Cycles 1–2: qwk
Cycles 3–6: q2wk
Cycles 7+: q4wk until PD

R: 25 mg PO daily on days 1–21 until PD
d: 40 mgb PO or IV weekly until PD

Rd (n = 369)

R: 25 mg PO daily on days 1–21 until PD
d: 40 mgb PO or IV weekly until PD

1:
1 

RA
N

D
O

M
IZ

AT
IO

N

Stratification factors:
• ISS (I vs II vs III)
• Region (NA vs other)
• Age (<75 vs ≥75 years)

a On days when daratumumab was administered, dexamethasone was administered to patients in the D-Rd arm and served as the 
treatment dose of steroid for that day, as well as the required preinfusion medication.
b For patients older than 75 years or with BMI <18.5, dexamethasone was administered at a dose of 20 mg weekly.
c Efficacy endpoints were sequentially tested in the order shown.

Cycle: 28 days

NDMM = newly diagnosed multiple myeloma; D-Rd = daratumumab with lenalidomide and dexamethasone; PD = disease 
progression; PFS = progression-free survival; CR = complete response; VGPR = very good partial response; MRD = minimal 
residual disease; OS = overall survival



MAIA: Progression-Free Survival 
New 60-Month Data
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60-month PFS rate

D-Rd: median, NR

Rd: median, 34.4 months

HR, 0.53; 95% CI, 0.43-0.66;
p <0.0001

Updated PFS

52.5%

28.7%

No. at risk
Rd

D-Rd
369
368

333
347

307
335

280
320

255
309

237
300

220
290

205
276

196
266

179
256

172
246

155
237

146
232

133
222

123
210

113
199

105
195

94
170

63
123

36
87

12
51

4
17

2
5

0
0

• D-Rd continued to demonstrate a significant PFS benefit, with median PFS not reached with D-Rd
– These data provide a new PFS benchmark for patients with NDMM who are transplant ineligible

NR = not reached; HR = hazard ratio

Months

Facon T et al. Lancet Oncol 2021;22(11):1582-96; EHA 2021;Abstract LB1901.
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MAIA: Overall Survival

D-Rd demonstrated a significant benefit in OS, with a 32% reduction in the risk of death, 
for patients with NDMM who are transplant ineligible

60-month OS rate

D-Rd: median, NR

Rd: median, NR

HR, 0.68; 95% CI, 0.53-0.86;
p = 0.0013

66.3%

53.1%

No. at risk
Rd

D-Rd
369
368

351
350

343
346

336
344

324
338

317
334

308
328

300
316

294
305

281
302

270
297

258
286

251
280

241
273

232
266

223
255

213
249

183
228

134
170

85
118

42
63

14
22

5
6

1
1

0
0

OS

Months

Facon T et al. Lancet Oncol 2021;22(11):1582-96; EHA 2021;Abstract LB1901.
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Median follow-up
Update: 56.2 Months

MAIA: Updated Overall Response Rate (ITT Population)

D-Rd Rd

sCR

CR
VGPR
PR

ORR

• D-Rd induced deeper responses with significantly higher rates of ≥CR and ≥VGPR, compared with Rd
– With >28 months of additional follow-up, responses deepened with continued DARA therapy

Median follow-up
Primary: 28.0 Months

sCR = stringent complete response; VGPR = very good partial response

14%

28%

12%

25%

32%

28%

30%

27%

17%
13%

16%
15%

30%

13%

35%

15%
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100%

D-Rd
n=368

Rd
n=369

D-Rd
n=368

Rd
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81%

93%

82%

93%

Falcon T et al. N Engl J Med 2019:380(22):2104-15; EHA 2021;Abstract LB1901.



Abstract 8002



Touzeau C et al. ASCO 2022;Abstract 8002.

IFM 2018-04: Phase II Study Design



Touzeau C et al. ASCO 2022;Abstract 8002.

IFM 2018-04: Response Rates and MRD with Dara-KRd Induction

MRD = minimal residual disease; NGS = next-generation sequencing; ORR = overall response rate; sCR = stringent complete response; 
VGPR = very good partial response



Touzeau C et al. ASCO 2022;Abstract 8002.

IFM 2018-04: Safety of Dara-KRd Induction

Pseudomonas aeruginosa bacteremia (n=1)



Daratumumab (DARA) plus Lenalidomide, Bortezomib, and 
Dexamethasone (RVd) in Patients (Pts) with Transplant-Eligible 
Newly Diagnosed Multiple Myeloma (NDMM): Updated 
Analysis of Griffin After 24 Months of Maintenance1

Daratumumab (DARA) + Lenalidomide, Bortezomib, and 
Dexamethasone (RVd) in Transplant-Eligible Newly Diagnosed 
Multiple Myeloma (NDMM): A Post Hoc Analysis of Sustained 
Minimal Residual Disease (MRD) Negativity from GRIFFIN2

1 Laubach JP et al. ASH 2021;Abstract 79.
2 Rodriguez C et al. ASCO 2022;Abstract 8011.



GRIFFIN: PFS by Sustained MRD Negativity

Rodriguez C et al. ASCO 2022;Abstract 8011.

PFS = progression-free survival; MRD = minimum residual disease; ITT = intent to treat; D-RVd = daratumumab with lenalidomide, 
bortezomib and dexamethasone



GRIFFIN: Updated Analysis After 24 Months of Maintenance Therapy

Laubach JP et al. ASH 2021;Abstract 79.



GRIFFIN: MRD Negativity (10-5) After 2 Years of Maintenance Therapy

Laubach JP et al. ASH 2021;Abstract 79.

MRD = minimal residual disease



GRIFFIN: D-RVd Improved Rates of Durable MRD Negativity 
(10-5) Lasting ≥6 Months or ≥12 Months versus RVd

Laubach JP et al. ASH 2021;Abstract 79.



GRIFFIN: Infections and SPMs with First Onset During 
Maintenance Therapy (Cycles 7+)

Laubach JP et al. ASH 2021;Abstract 79.

SPM = second primary malignancy



Abstract LBA4

N Engl J Med 2022 Jul 14;387(2):132-47.



DETERMINATION: Phase III Study Design and Patient Disposition

Richardson PG et al. N Engl J Med 2022;387(2):132-47; ASCO 2022;Abstract LBA4.

RVd = lenalidomide, bortezomib, and dexamethasone; ASCT = autologous stem cell transplant



DETERMINATION: Progression-Free Survival (Primary Endpoint)

Richardson PG et al. N Engl J Med 2022;387(2):132-47; ASCO 2022;Abstract LBA4.



DETERMINATION: Best Response to Treatment and Duration of 
Response

Richardson PG et al. N Engl J Med 2022;387(2):132-47; ASCO 2022;Abstract LBA4.



DETERMINATION: Overall Survival (Key Secondary Endpoint)

Richardson PG et al. N Engl J Med 2022;387(2):132-47; ASCO 2022;Abstract LBA4.



DETERMINATION: Grade ≥3 Treatment-Related Adverse Events (AEs)

Richardson PG et al. N Engl J Med 2022;387(2):132-47; ASCO 2022;Abstract LBA4.



Abstract 8001



Dytfeld D et al. ASCO 2022;Abstract 8001.

ATLAS: Phase III Study Design



Dytfeld D et al. ASCO 2022;Abstract 8001.

ATLAS Primary Endpoint: Progression-Free Survival (PFS)

KRd = carfilzomib, lenalidomide and dexamethasone; R = lenalidomide alone



Dytfeld D et al. ASCO 2022;Abstract 8001.

ATLAS: Minimal Residual Disease (MRD)

KRd = carfilzomib, lenalidomide and dexamethasone; R = lenalidomide alone



Dytfeld D et al. ASCO 2022;Abstract 8001.

ATLAS: Adverse Events

KRd = carfilzomib, lenalidomide and dexamethasone; R = lenalidomide alone



J Clin Oncol 2020;38(34):4030-41.





GMMG-HD7 Phase III Trial Design

Goldschmidt H et al. ASH 2021;Abstract 463.



GMMG-HD7: MRD Negativity at End of Induction Therapy

Goldschmidt H et al. ASH 2021;Abstract 463.



GMMG-HD7: Response Rates After Induction Therapy

Goldschmidt H et al. ASH 2021;Abstract 463.



GMMG-HD7: Safety Profile

Goldschmidt H et al. ASH 2021;Abstract 463.

AE = adverse event



Measurable Residual Disease (MRD) Evaluation 
During Ixazomib (Ixa) Maintenance in Newly 
Diagnosed Multiple Myeloma (NDMM): A Large 
Analysis of 1280 Patients (Pts) Enrolled in 
TOURMALINE-MM3 and -MM4

Paiva B et al.
ESMO 2021;Abstract S184. 



Pooled Analysis of TOURMALINE-MM3 and MM4: PFS for 
Patients with MRD at Screening 

Paiva B et al. ESMO 2021;Abstract S184. 

Months since randomization



Pooled Analysis of TOURMALINE-MM3 and MM4 
Conclusions

Paiva B et al. EHA 2021;Abstract S184.



Multiple Myeloma Agenda

Module 1: Up-Front Treatment of Multiple Myeloma (MM) 

Module 2: Management of Relapsed/Refractory MM
• Belantamab mafodotin: Mechanism of action (MOA), sequencing for younger and older 

patients, toxicity
• CAR T-cell therapy: Idecabtegene vicleucel, ciltacabtagene autoleucel — Similarities and 

differences in efficacy and toxicity
• Bispecific antibodies (teclistamab, talquetamab): Similarities and differences in MOA; efficacy, 

toxicity, future clinical role 

Module 3: Other Novel Agents and Strategies



Belantamab Mafodotin: Anti-BCMA Antibody-Drug Conjugate

• B-cell maturation factor (BCMA) 
expression is restricted to B cells at later 
stages of differentiation and is required 
for survival of plasma cells

• BCMA is broadly expressed at variable 
levels on malignant plasma cells

• Belantamab mafodotin is a humanized, 
afucosylated IgG1 anti-BCMA antibody 
conjugated to microtubule disrupting 
agent MMAF via a stable, protease-
resistant maleimidocaproyl linker

Tai YT et al. Blood 2014;123(20):3128-38. 

Cell death

ADC

ADCC
Fc 

receptor

Fc region of the 
antibody

• Target specific
• Enhanced ADCC

Linker • Stable in circulation

Drug
• MMAF (non cell 

permeable, highly 
potent auristatin)

Mechanisms of action:
• ADC mechanism
• ADCC mechanism
• Immunogenic cell death
• BCMA receptor signaling inhibition



Cancer 2021;127(22):4198-212.



DREAMM-2: Single-Agent Belantamab Mafodotin
Efficacy Outcomes

Lonial S et al. Cancer 2021;127(22):4198-212; ASH 2020;Abstract 1417. 

Patients with
3-6 prior therapies (n = 47)

Patients with 
≥7 prior therapies (n = 50)

ORR, % (97.5% CI) 32 (21.7-43.6) 30 (16.5-46.6)

Median DoR (95% CI estimates), months 11.0 (4.2-NR) 13.1 (4.0-NR)

Probability of DoR ≥6 months, % 
(95% CI estimates) 63 (31-83) 73 (44-89)

Median PFS (95% CI estimates), months 2.8 (1.6-3.6) 2.2 (1.2-3.6)

Probability of PFS at 6 months, %
(95% CI estimates) 35 (20-50) 30 (17-43)

ORR = overall response rate; CI = confidence interval; DoR = duration of response; NR = not reached; PFS = progression-free survival



DREAMM-2: Longitudinal Outcomes

Progression-Free Survival Overall Survival

Expected median OS in triple-class refractory myeloma: 8.6 months

Lonial S et al. Cancer 2021;127(22):4198-212.



DREAMM-2: Frequency of Corneal and Vision-Related Events

Lonial S et al. Cancer 2021;127(22):4198-212.

BCVA = best corrected visual acuity



Corneal Events: Mitigation Strategy

• Corticosteroid eye drops are not beneficial for prophylaxis or 
treatment

• Lubricating eye drops ≥4 times per day are recommended throughout 
duration of the treatment period

• Contact lens use is not advised during treatment period

• Eye examination with BCVA assessment and slit lamp examination 
with fluorescein staining is recommended prior to each planned dose

• Dose delays and dose reductions should be utlized per 
recommendations

Lonial S et al. Blood Cancer J 2021;11:103.



Belantamab Mafodotin Dose Modifications for Corneal Toxicity
Eye Findings per KVA Scale Recommended Dose Modifications

Grade 1 Corneal Exam Finding(s) Continue treatment at the current dose

• Mild superficial keratopathy

Change in BCVA

• Decline from baseline of 1 line on the Snellen Visual Acuity

Grade 2 Corneal Exam Finding(s) Withhold treatment until improvement in both corneal 
examination findings and changes in BCVA to Grade 1 or 
better and resume at same dose• Moderate superficial keratopathy

Change in BCVA

• Decline from baseline of 2 or 3 lines (and Snellen Visual Acuity not worse than 20/200)

Grade 3 Corneal Exam Finding(s) Withhold treatment until improvement in both corneal 
examination findings and changes in BCVA to Grade 1 or 
better and resume at a reduced dose• Severe superficial keratopathy

Change in BCVA

• Decline from baseline by more than 3 lines (and Snellen Visual Acuity not worse than 20/200)

Grade 4 Corneal Exam Finding(s) Consider treatment discontinuation for a Grade 4 event. 
Based on a benefit:risk assessment, if continuing 
treatment with belantamab mafodotin is being 
considered, treatment may be resumed at a reduced dose 
after the event has improved to Grade 1 or better

• Corneal epithelial defect

Change in BCVA

• Snellen Visual Acuity worse than 20/200

Farooq, AV et al. Ophthalmol Ther 2020;9:889-911; Lonial, S et al. Blood Cancer J 2021;11:103.

• Mild keratopathy: Nonconfluent microcyst-like epithelial changes (MECs), ≥80% involving the cornea periphery
• Moderate keratopathy: Semiconfluent MECs, ≥80% in the paracentral cornea
• Severe keratopathy: Confluent MECs, ≥80% in the corneal center



Idecabtagene Vicleucel (Ide-Cel, bb2121), a BCMA 
CAR T Cell Therapy, in Relapsed and Refractory 
Multiple Myeloma: Updated KarMMa Results

Anderson LD et al.
ASCO 2021;Abstract 8016.



KarMMa: Best Overall Response

Anderson LD et al. ASCO 2021;Abstract 8016.



KarMMa: Incidence of Cytokine Release Syndrome (CRS) 
and Neurotoxicity

Anderson LD et al. ASCO 2021;Abstract 8016.



FDA Approves Cilta-Cel for Relapsed/Refractory MM
Press Release: February 28, 2022

The FDA has approved the use of ciltacabtagene autoleucel for the treatment of relapsed/refractory 
MM after 4 or more lines of therapy, including a proteasome inhibitor, an immunomodulatory agent 
and an anti-CD38 monoclonal antibody.

The approval was based on findings from the Phase Ib/II CARTITUDE-1 trial (NCT03548207), in which 
one-time treatment with cilta-cel resulted in an overall response rate of 98% (95% CI, 92.7%-99.7%). 
Investigators also reported a stringent complete response rate of 78% (95% CI, 68.8%-86.1%). The 
median duration of response was 21.8 months after a median follow-up of 18 months.

The CARTITUDE trial enrolled 97 patients, with a median turnaround time for cilta-cel therapy of 29 
days. Patients had received a median of 6.0 lines of prior therapy. Of the 97 patients, 87.6% (n = 85) 
were triple-class refractory and 42.3% (n = 41) were penta-drug refractory. Nearly all patients (99%; 
n = 96) were refractory to their last line of therapy.

www.cancernetwork.com/view/fda-approves-cilta-cel-for-relapsed-refractory-multiple-myeloma?utm_source=sfmc&utm_
medium=email&utm_campaign=3.01.22_CN_Breaking_A&eKey=cmthZGVybWFuQHJlc2VhcmNodG9wcmFjdGljZS5jb20=



Phase 1b/2 Study of Ciltacabtagene Autoleucel, 
a BCMA-Directed CAR-T Cell Therapy, in Patients 
with Relapsed/Refractory Multiple Myeloma 
(CARTITUDE-1): 2 Years Post LPI

Usmani SZ et al.
ASCO 2022;Abstract 8028.



CARTITUDE-1: PFS and OS at 27.7 Months Follow-Up by MRD Status

Usmani SZ et al. ASCO 2022;Abstract 8028.

PFS OS



CARTITUDE-2: Efficacy and Safety of 
Ciltacabtagene Autoleucel (Cilta-Cel), a BCMA-
Directed CAR T-Cell Therapy, in Patients with 
Progressive Multiple Myeloma (MM) After One 
to Three Prior Lines of Therapy

Agha ME et al.
ASCO 2021;Abstract 8013.



CARTITUDE-2: Ciltacabtagene Autoleucel 
After 1 to 3 Prior Lines of Therapy

Agha M et al. ASCO 2021;Abstract 8013. 



Bispecific Antibodies for R/R MM

Krishnan AY et al. ASCO 2021;Abstract 8007;
Berdeja JG et al. ASCO 2021;Abstract 8008;
Cohen AD et al. ASH 2020;Abstract 292. 



N Engl J Med 2022;[Online ahead of print].

ASCO 2022;Abstract 8007.



MajesTEC-1: Response to Teclistamab in Patients with R/R MM

Moreau P et al. N Engl J Med 2022;[Online ahead of print].



MajesTEC-1: Response to Teclistamab Over Time in the 104 
Patients Who Had a Partial Response or Better

Moreau P et al. N Engl J Med 2022;[Online ahead of print].



MajesTEC-1: Overall Safety Profile

Moreau P et al. N Engl J Med 2022;[Online ahead of print]; Nooka AK et al. ASCO 2022;Abstract 8007.



FDA Grants Breakthrough Therapy Designation to Talquetamab
for Relapsed/Refractory Multiple Myeloma
Press Release: July 1, 2022

“Talquetamab was granted breakthrough therapy designation by the FDA for the treatment of patients 
with relapsed/refractory multiple myeloma who were treated with a minimum of 4 previous lines of 
therapy, including a proteasome inhibitor, an immunomodulatory drug, and an anti-CD38 antibody.

The designation is supported by findings from the phase 1/2 MonumenTAL-1 trial (NCT03399799; 
NCT04634552), which assessed the agent in patients with relapsed/refractory disease. Data from the 
study, which were presented at the 2022 American Society of Clinical Oncology Annual Meeting, 
indicated that patients who were treated with 405 μg/kg of talquetamab (n = 30) experienced an overall 
response rate (ORR) of 70.0%, including a very good partial response (VGPR) rate or better of 56.7%. 
Additionally, the ORR among patients treated at the 800 μg/kg dose was 63.6%, including a VGPR or 
better of 56.8%. Moreover, the stringent complete response (CR) rates were 23.3% and 9.1%, CR rates 
were 6.7% and 11.4%, the VGPR rates were 26.7% and 36.4%, and PR rates were 13.3% and 6.8% in each 
respective arm.

Talquetamab is an off-the-shelf T-cell–redirecting bispecific antibody that targets GPRC5D on myeloma 
cells and CD3 on T cells.”

https://www.cancernetwork.com/view/fda-grants-breakthrough-therapy-designation-to-talquentamab-for-relapsed-refractory-
multiple-myeloma



ASCO 2022;Abstract 8015.



MonumenTAL-1: Duration of Response with Talquetamab
for R/R MM

Minnema MC et al. ASCO 2022;Abstract 8015.



MonumenTAL-1: Adverse Events with Talquetamab

Minnema MC et al. ASCO 2022;Abstract 8015.



ASH 2021;Abstract 161



Rationale for Combining Talquetamab and Daratumumab

Chari A et al. ASH 2021;Abstract 161.



TRIMM-2: Overall Response

Chari A et al. ASH 2021;Abstract 161.



TRIMM-2: Duration of Response

Chari A et al. ASH 2021;Abstract 161.



TRIMM-2: Hematologic Safety Profile

Chari A et al. ASH 2021;Abstract 161.



TRIMM-2: Cytokine Release Syndrome (CRS)

Chari A et al. ASH 2021;Abstract 161.



Apollo: Phase 3 Randomized Study of Subcutaneous 
Daratumumab plus Pomalidomide and 
Dexamethasone (D-Pd) versus Pomalidomide and 
Dexamethasone (Pd) Alone in Patients (Pts) with 
Relapsed/Refractory Multiple Myeloma (RRMM)

Dimopoulos MA et al.
ASH 2020;Abstract 412.



Dimopoulos MA et al. ASH 2020;Abstract 412.



Dimopoulos MA et al. ASH 2020;Abstract 412.



Abstract 8000



Macro M et al. ASCO 2022;Abstract 8000.

IFM 2018-02: Phase II Study Design



Macro M et al. ASCO 2022;Abstract 8000.

IFM 2018-02: Response Rates with I-Dara in Elderly, Frail Patients



Macro M et al. ASCO 2022;Abstract 8000.

IFM 2018-02: Safety of I-Dara in Elderly, Frail Patients

2 treatment-related deaths:



Initial Safety Results for MagnetisMM-3: A Phase 2 
Trial of Elranatamab, a B-Cell Maturation Antigen 
(BCMA)-CD3 Bispecific Antibody, in Patients (pts) with 
Relapsed/Refractory (R/R) Multiple Myeloma (MM)

Lesokhin AM et al.
ASCO 2022;Abstract 8006.



MagnetisMM-3: Phase II Trial Design

Lesokhin AM et al. ASCO 2022;Abstract 8006.



MagnetisMM-3: Author Conclusions

Lesokhin AM et al. ASCO 2022;Abstract 8006.





ICARIA-MM: Overall Survival

Richardson PD et al. Lancet Oncol 2022;23(3):416-27.



ICARIA-MM: Median PFS on Subsequent Therapy or Death

Richardson PD et al. Lancet Oncol 2022;23(3):416-27.



Multiple Myeloma Agenda

Module 1: Up-Front Treatment of Multiple Myeloma (MM) 

Module 2: Management of Relapsed/Refractory MM

Module 3: Other Novel Agents and Strategies
• Available data and ongoing trials evaluating venetoclax for patients with t(11;14) MM or Bcl-2 

overexpression
• Sequencing of agents (eg, selinexor, isatuximab) alone or in combination for patients with 

relapsed/refractory MM
• Mechanism of action and potential clinical role of the CELMoDs (cereblon E3 ligase inhibitors) 

iberdomide and CC-92480



ASH 2021;Abstract 84



BELLINI: Updated Survival Results

Kumar SK et al. ASH 2021;Abstract 84.



BELLINI: Updated Survival Results for Patients with t(11;14) 

Kumar SK et al. ASH 2021;Abstract 84.



BELLINI: Updated Survival Results for Patients with High Bcl-2 Expression

Kumar SK et al. ASH 2021;Abstract 84.



Selinexor Mechanism of Action

Bahlis N et al. EHA 2016;Abstract P277.

• Exportin 1 (XPO1) is the major 
nuclear export protein for tumor 
suppressor proteins (TSPs), the 
glucocorticoid receptor (GR) and 
eIF4E-bound oncoprotein mRNAs 
(c-myc, Bcl-2, Bcl-xL and cyclins)

• XPO1 is overexpressed in MM and 
its levels often correlate with poor 
prognosis

• Selinexor is a first-in-class XPO1 
inhibitor that induces nuclear 
retention and activation of TSPs 
and the GR in the presence of 
steroids and suppresses 
oncoprotein expression



Lancet 2020;396:1563-73



BOSTON: Progression-Free Survival (ITT Population)

Grosicki S et al. Lancet 2020;396(10262):1563-73.

Selinexor - VD VD HR (p-value)

Median PFS 11.9 mo 9.5 mo 0.70 (0.0075)



BOSTON: Select Adverse Events

Grosicki S et al. Lancet 2020;396(10262):1563-73.

Adverse event

Selinexor + Bort/dex
(n = 195)

Bort/dex
(n = 204)

Any grade Grade 3/4 Any grade Grade 3/4

Thrombocytopenia 60% 39% 27% 17%

Fatigue 42% 13% 18% 1%

Anemia 36% 16% 23% 10%

Peripheral neuropathy 32% 5% 47% 9%

Neutropenia 15% 9% 6% 3%



CC-92480/Dexamethasone Combined with Bortezomib 
or Daratumumab or Carfilzomib

IMiD® Indication Clinical trials CELMoDs®

Thalidomide
Erythema Nodosum
Erythema Leprosum
Multiple Myeloma

Lenalidomide
Mantle Cell Lymphoma
Multiple Myeloma
Myelodysplastic
Syndrome (5q-)

Pomalidomide
Multiple Myeloma
Kaposi Sarcoma

Abbreviation: CK1a: casein kinase 1a;
CELMods: Cereblon E3 Ligase Modulation Drugs;
CRL4: cullin-4 RING E3 ligase;
CRBN: Cereblon; CNS: Central Nervous System;
CUL4: Cullin-4; DDB1: DNA damage-binding protein 1;
GSPT1: G1 To S Phase Transition 1;
IKZF1: Ikaros zinc-finger protein 1;
IKZF3: Aiolos zonc-finger protein 3;
IMiDs: Immunomodulatory Drugs; 
MDS: Myelodysplastic Syndrome;
Roc1: Ring finger protein;
UB: Ubiquitination
UBE2G1/2D3: Ubiquitin-conjugating enzymes

Multiple Myeloma
Diffuse Large B-Cell Lymphoma
CNS Lymphoma
Glioblastoma
Hepatocellular Carcinoma
Chronic Lymphocytic Leukemia

Multiple Myeloma
Systemic Lupus Erythematosus

Acute Myeloid Leukemia

Multiple Myeloma

Acute Myeloid Leukemia?
(in vitro)

Holstein et al, Next-Generation Drugs. Targeting 
the Cereblon Ubiquitin Ligase. JCO 2018. 
Lu G et al eLife 2018
Gandhi AK et al Br Haem 2014
Krönke J et al Science 2014
Hansen JD et al J Med Chem 2020
Uehara T et al Nat Chem Biol 2017

CC-122

CC-220

CC-90009

CC-92480
Indisulam

CC-885

Lenalidomide

Thalidomide
Lenalidomide
Pomalidomide
Iberdomide
(CC-220)
CC-92480
CC-885

CC-885
CC-90009
Avadomide
(CC-122)

MDS del 5q Anti-Tumor
Anti-AML, -Lymphoma

Anti-Myeloma

Activity

McCarthy P. ASCO 2020 Discussant



Iberdomide (IBER) in Combination with
Dexamethasone (DEX) in Patients (pts) with
Relapsed/Refractory Multiple Myeloma 
(RRMM): Results from the Dose-Expansion 
Phase of the CC-220-MM-001 Trial

Lonial S et al.
ASH 2021;Abstract 162. 



CC-220-MM-001: Responses with IBER + DEX for R/R MM

Lonial S et al. ASH 2021;Abstract 162. 



First-in-Human Phase I Study of the Novel 
CELMoD Agent CC-92480 Combined with 
Dexamethasone (DEX) in Patients (pts) with 
Relapsed/Refractory Multiple Myeloma (RRMM) 

Richardson PG et al.
ASCO 2020;Abstract 8500. 



CC-92480 with Dexamethasone: Response

Richardson PG et al. ASCO 2020;Abstract 8500. 

MTD = maximum tolerated dose; RP2D = recommended Phase II dose



Thank you for joining us!

CME/MOC and NCPD credit information will be 
emailed to each participant within 5 business days.



We are taking a short break!

The program will resume at 1:05 PM PT (4:05 PM ET)

Up Next…

Drs Brad Kahl and Craig Moskowitz discuss the management 
of chronic lymphocytic leukemia and lymphomas


