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If the findings of the OlympiA trial mirror what was seen in ovarian 
cancer in the SOLO-1 trial (hazard ratio for PFS of 0.33 but no OS 
data), which patients with localized breast cancer should undergo 
genomic evaluation at initial diagnosis?

12%

14%

26%

48%

0% 10% 20% 30% 40% 50% 60%

All patients

Higher-risk patients

Higher-risk patients with 
HER2-negative breast cancer

Survey of live webinar audience

N = 65

All patients with 
HER2-negative breast cancer



Phase III OlympiA Trial of Adjuvant Olaparib for High-Risk HER2-
Negative Localized Breast Cancer with a BRCA Mutation Crossed 
the Superiority Boundary for Invasive Disease-Free Survival
Press Release – February 17, 2021

“The OlympiA Phase III trial of [olaparib] will move to early primary analysis and reporting 
following a recommendation from the Independent Data Monitoring Committee (IDMC).

Based on the planned interim analysis, the IDMC concluded that the trial crossed the superiority 
boundary for its primary endpoint of invasive disease-free survival (iDFS) and demonstrated a 
sustainable, clinically relevant treatment effect for olaparib versus placebo for patients with 
germline BRCA-mutated (gBRCAm) high-risk human epidermal growth factor receptor 2 (HER2)-
negative early breast cancer, and recommend primary analysis now take place.

In its communication, the IDMC did not raise any new safety concerns. The trial will continue to 
assess the key secondary endpoints of overall survival and distant disease-free survival.”

https://www.astrazeneca.com/media-centre/press-releases/2021/olympia-trial-of-lynparza-idmc-recommend-early-analysis.html



OlympiA: A Phase III, Multicenter, Randomized, 
Placebo-Controlled Trial of Adjuvant Olaparib 
After (Neo)Adjuvant Chemotherapy in Patients 
with Germline BRCA1/2 Mutations and High-Risk 
HER2-Negative Early Breast Cancer

Tutt A et al. 
ASCO 2021;Abstract LBA1.

Sunday, June 6, 1:00 PM - 4:00 PM EDT 



SOLO-1: Updated PFS (60 Months Follow-Up)

Banerjee S et al. ESMO 2020;Abstract 811MO.

Olaparib
(N=260)

Placebo
(N=131)

Events, n (%) 118 (45) 100 (76)

Median PFS, 
months 56.0 13.8

Difference, months 42.2

HR 0.33 (95% CI 0.25–0.43)

Median treatment duration:
Olaparib, 24.6 months
Placebo†, 13.9 months
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SOLO-1 Trial 5-Year Update: Safety Profile

Banerjee S et al. ESMO 2020;Abstract 811MO.
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Phase III Trials of PARP Inhibitors in gBRCA HER2-Negative 
Metastatic Breast Cancer

OlympiAD: Olaparib PFS1,2 EMBRACA: Talazoparib PFS3
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Case Presentation – Dr Stebel: A 58-year-old woman 
with ER-positive, HER2-negative metastatic breast 
cancer
• 2009: ER/PR-positive, HER2-negative Stage IIIA left breast cancer s/p lumpectomy 

and ALND
• TC x 6 and RT à Tamoxifen x 9 years until 2019

- No AI due to osteoporosis, zoledronic acid not tolerated
• Within 8 months of discontinuing tamoxifen: Left anterior cervical node (Strongly ER-positive, 

HER2-negative, PIK3CA-positive)
- CT: Diffuse lymphadenopathy up to 11.8 cm and bony metastases

• Abemaciclib/fulvestrant + denosumab, with CR/nCR in nodes, stable disease in bone lesions

Questions
• If she presented today with a Stage IIIA tumor and 6 positive nodes, how would she be treated 

adjuvantly? Would there be a consideration of using a CDK4/6 inhibitor as part of adjuvant therapy? 
• Would you use the Oncotype DX® based on the RxPONDER data to see where her treatment should be, 

had she presented today?
• For her first-line therapy, would you have chosen a different CDK4/6 inhibitor or hormonal 

partner? 

Dr Andrea Stebel



Key Recent Publications and Presentations

• Kalinsky K et al. First Results from a Phase III Randomized Clinical Trial of Standard Adjuvant 
Endocrine Therapy (ET) +/- Chemotherapy (CT) in Patients (pts) with 1-3 Positive Nodes, Hormone 
Receptor-Positive (HR+) and HER2-Negative (HER2-) Breast Cancer (BC) with Recurrence Score (RS) 
≤25: SWOG S1007 (RxPonder). San Antonio Breast Cancer Symposium 2020;Abstract GS3-00. 

• Johnston SRD et al. Abemaciclib Combined with Endocrine Therapy for the Adjuvant Treatment of 
HR+, HER2-, Node-Positive, High-Risk, Early Breast Cancer (monarchE). J Clin Oncol 
2020;38(34):3987-98.

• Mayer EL et al. Palbociclib with Adjuvant Endocrine Therapy in Early Breast Cancer (PALLAS): 
Interim Analysis of a Multicentre, Open-Label, Randomised, Phase 3 Study. Lancet Oncol
2021;22:212-22.



A premenopausal woman presents with a 2.1-cm, Grade 2, ER/PR-
positive, HER2-negative IDC with 2 positive sentinel lymph nodes. 
Would you order a genomic assay for this patient?

2%

2%

2%

6%

64%

24%

0% 10% 20% 30% 40% 50% 60% 70%

No

Yes, the 70-gene signature

Yes, the 21-gene assay

Survey of live webinar audience

N = 104

Yes, Prosigna® PAM50

Yes, Breast Cancer Index

Yes, other



What adjuvant therapy would you generally recommend for a 
premenopausal woman with a 2.1-cm, Grade 2, ER/PR-positive, 
HER2-negative IDC with 2 positive sentinel nodes and a 21-gene 
Recurrence Score of 10?
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First Results from a Phase III Randomized Clinical Trial of 
Standard Adjuvant Endocrine Therapy (ET) +/-
Chemotherapy (CT) in Patients (pts) with 1-3 Positive 
Nodes, Hormone Receptor-Positive (HR+) and HER2-
Negative (HER2-) Breast Cancer (BC) with Recurrence Score 
(RS) ≤25: SWOG S1007 (RxPonder)

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



RxPONDER: Invasive Disease-Free Survival (IDFS) 
in Overall Population by Treatment Arm

CET = Chemotherapy + Endocrine Therapy; ET = Endocrine Therapy Alone

5 year IDFS Absolute Difference: 1.4%

447 observed IDFS events (54% of expected at final analysis) at a median follow-up of 5.1 years

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



Postmenopausal Premenopausal

RxPONDER: IDFS Stratified by Menopausal Status 

IDFS Event CET ET Total (%)
Distant 39 44 83 (27%)

Local-Regional 10 14 24 (8%)
Contralateral 10 9 19 (6%)

Non-Breast Primary 44 47 91 (30%)
Recurrence Not Classified 9 7 16 (5%)

Death not due to Recurrence or Second Primary 35 37 72 (24%)

IDFS Event CET ET Total (%)
Distant 26 50 76 (54%)

Local-Regional 8 17 25 (18%)
Contralateral 4 8 12 (8%)

Non-Breast Primary 10 10 20 (14%)
Recurrence Not Classified 1 1 2 (1%)

Death not due to Recurrence or Second Primary 2 5 7 (5%)

Absolute Difference in Distant Recurrence as 1st site: 0.3% (2.3% CET vs. 2.6% ET) Absolute Difference in Distant Recurrence as 1st site: 2.9% (3.1% CET vs. 6.0% ET)

5-year IDFS Absolute Difference 5.2%No Statistically Significant IDFS Difference

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



J Clin Oncol 2020;38(34):3987-98.

Therapy



monarchE: Invasive Disease-Free Survival (IDFS)

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

2-year IDFS rates: 
92.2% versus 88.7%



monarchE: IDFS Subgroups

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



monarchE: Treatment Duration and Adjustments

Abemaciclib
(n = 2,791)

Placebo
(n = 2,800)

Median duration of ET 15 mo 15 mo

Median duration of abemaciclib 14 mo —

Dose adjustments of abemaciclib due to AEs 68.1% —

Discontinuation of abemaciblib due to AEs 16.6% —

Discontinuation of ET and abemaciclib due to AEs 6.2% 6.2%

Discontinuation of ET due to AEs — 0.8%

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



Lancet Oncol 2021;22:212-22



Case Presentation – Dr Hussein: A 60-year-old woman 
with ER/PR-positive, HER2-negative, PIK3CA-positive 
metastatic breast cancer

• 7/2015: Fulvestrant/anastrozole

• 10/2017: Palbociclib/letrozole

• 1/2020: Alpelisib/fulvestrant, with response x 6 months and good tolerability
- Recurrent pleural effusion, SOB, rise in tumor markers

• 7/2020 and ongoing: Capecitabine, with stable disease

Questions

• What is your experience with alpelisib and its side effects? What kind of tricks do you use to 
manage the side effects? 

Dr Maen Hussein



Key Recent Publications and Presentations

• André F et al. Alpelisib plus Fulvestrant for PIK3CA-Mutated, Hormone Receptor-Positive, Human 
Epidermal Growth Factor Receptor-2-Negative Advanced Breast Cancer: Final Overall Survival 
Results from SOLAR-1. Ann Oncol 2021;32(2):208-17.

• Rugo HS et al. Alpelisib + Fulvestrant in Patients with PIK3CA-Mutated Hormone Receptor-Positive, 
Human Epidermal Growth Factor Receptor 2-Negative Advanced Breast Cancer Previously Treated 
with Cyclin-Dependent Kinase 4/6 Inhibitor + Aromatase Inhibitor: BYLieve Study Results. ASCO 
2020;Abstract 1006.



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



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

SOLAR-1: PFS Outcomes by PIK3CA Mutation Status

PIK3CA mutated No PIK3CA mutation



SOLAR-1: OS in Patients with Advanced BC 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: OS in Patients with BC with PIK3CA Mutations
and Lung/Liver Metastases 

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;380:1929-40.



Alpelisib + Fulvestrant in Patients with PIK3CA-Mutated 
Hormone Receptor-Positive, Human Epidermal Growth 
Factor Receptor 2-Negative Advanced Breast Cancer 
Previously Treated with Cyclin-Dependent Kinase 4/6 
Inhibitor + Aromatase Inhibitor: BYLieve Study Results

Rugo HS et al.
ASCO 2020;Abstract 1006.



BYLieve COHORT A: Primary Endpoint and PFS

Rugo HS et al. ASCO 2020;Abstract 1006.

Cohort A = Alpelisib + fulvestrant in patients who received CDK4/6i + AI as immediate prior treatment



BYLieve: Incidence of Rash with and without 
Prophylactic Antihistamines

Rugo HS et al. ASCO 2020;Abstract 1006.



Results from VERONICA: A Randomized, Phase II 
Study of Second-/Third-Line Venetoclax (VEN) + 
Fulvestrant (F) versus F Alone in Estrogen Receptor 
(ER)-Positive, HER2-Negative, Locally Advanced, or 
Metastatic Breast Cancer (LA/MBC)

Lindeman GJ et al. 
ASCO 2021;Abstract 1004.

Saturday, June 5, 1:30 PM - 4:30 PM EDT
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Case Presentation – Dr Stebel: A 35-year-old woman 
with a 3-cm weakly ER/PR-positive, HER2-positive 
node-negative breast cancer
• 2019: 3-cm left breast mass à Biopsy: Weakly ER-positive, strongly PR-positive, 

HER2-positive IDC
• Neoadjuvant TCHP à Mastectomy, with no residual disease à HP to complete 1 year

- No ovarian suppression administered
- Difficulty tolerating chemotherapy, sought second opinion

• Patient is interested in preserving fertility
• Pathologist re-examined tissue blocks: ER (Allred 3 à 4), PR (Allred 7 à 1)

Questions
• Do we need to give all of these women, particularly those who have a negative axilla, 

neoadjuvant therapy? 
• With her complete pathologic response, did she need to continue the HP for the rest of 

the year, again because of the negative axilla originally?
• When does one really consider extended adjuvant therapy with neratinib?  

Dr Andrea Stebel



Case Presentation – Dr Del Rosario: A 53-year-old 
woman with ER/PR-negative, HER2-positive 
metastatic inflammatory breast cancer 

Dr Michael Del Rosario

• Left-sided ER/PR-negative, HER2-positive T4dN1M1 metastatic, grade 3 
inflammatory breast cancer, with liver and bone metastases

• Weekly paclitaxel/trastuzumab/pertuzumab à PD

• T-DM1

Questions
• In general, what is your preferred sequencing of treatments for HER2-positive 

metastatic breast cancer?
• For a patient with HER2-positive metastatic breast cancer, when would you consider 

using tucatinib and trastuzumab as a line of treatment with capecitabine?  

FPOFPO



A 65-year-old woman with ER-negative, HER2-positive mBC receives 
first-line THP and second-line T-DM1 but then experiences disease 
progression, including multiple brain metastases. What systemic 
treatment would you most likely recommend next?
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Key Recent Publications and Presentations

• Murthy RK et al. Tucatinib, Trastuzumab and Capecitabine for HER2-Positive Metastatic Breast 
Cancer. N Engl J Med 2020;382(7):597-609.

• Lin NU et al. Intracranial Efficacy and Survival with Tucatinib plus Trastuzumab and 
Capecitabine for Previously Treated HER2-Positive Breast Cancer with Brain Metastases in the 
HER2CLIMB Trial. J Clin Oncol 2020;38(23):2610-9.

• Modi S et al. Trastuzumab Deruxtecan for Previously Treated HER2-Positive Metastatic Breast 
Cancer. N Engl J Med 2020;382(7):610-21.

• Modi S et al. Antitumor Activity and Safety of Trastuzumab Deruxtecan in Patients with HER2-
Low-Expressing Advanced Breast Cancer: Results from a Phase Ib Study. J Clin Oncol 
2020;38(17):1887-96.



title



Murthy R et al. San Antonio Breast Cancer Symposium 2019;Abstract GS1-01; 
Murthy RK et al. N Engl J Med 2020;382(7):597-609. 

Among the patients with brain metastases:
• Median PFS = 7.6 mo (tucatinib) vs 5.4 mo (placebo)

• HR = 0.48; p < 0.001
• 1-year PFS = 24.9% (tucatinib) vs 0% (placebo)
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HER2CLIMB: Survival Outcomes

PFS OS



HER2CLIMB: Safety Outcomes

Select AE

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 R et al. San Antonio Breast Cancer Symposium 2019;Abstract GS1-01; 
Murthy RK et al. N Engl J Med 2020;382(7):597-609. 



title

J Clin Oncol 2020;38(23):2610-9.

Tucatinib



Lin NU et al. J Clin Oncol 2020;38(23):2610-9. 

HER2CLIMB: CNS PFS and OS for Patients with Active Brain Metastases



P=0.03*

O
RR

-IC
, %

 (9
5%

 C
I)

N=55 N=20

HER2CLIMB: Intracranial Response Rate (ORR-IC) for Patients with Active 
Brain Metastases and Measurable Intracranial Lesions at Baseline

TUC+Tras+Cape
(N=55)

Pbo+Tras+Cape
(N=20)

Best Overall Intracranial Responsea, n (%)

Complete Response (CR) 3 (5.5) 1 (5.0)

Partial Response (PR) 23 (41.8) 3 (15.0)

Stable Disease (SD) 24 (43.6) 16 (80.0)

Progressive Disease (PD) 2 (3.6) 0

Not Availableb 3 (5.5) 0

Subjects with Objective Response of 
Confirmed CR or PR, n

26 4

Duration of Intracranial Response 
(DOR-IC)e (95% CI)f, months

6.8 (5.5, 16.4) 3.0 (3.0, 10.3)

(a) Confirmed Best overall response assessed per RECIST 1.1. (b) Subjects with no post-baseline response assessments. (c) Two-
sided 95% exact confidence interval, computed using the Clopper-Pearson method (1934). (d Cochran-Mantel-Haenszel test 
controlling for stratification factors (ECOG performance status: 0/1, and Region of world: North America/Rest of World) at 
randomization. (e) As estimated using Kaplan-Meier methods. (f) Calculated using the complementary log-log transformation 
method (Collett, 1994).*Stratified Cochran-Mantel-Haenszel P value

Confirmed Objective Response 
Rate (RECIST 1.1)

Courtesy of Carey K Anders, MD



N Engl J Med 2020;382(7):610-21.



Modi S et al. N Engl J Med 2020;382(7):610-21.

ORR (All patients) = 112/184 (61%)
• ³3 prior regimens without ET = 99/167 (59%)
• <3 prior regimens without ET = 13/17 (76%)
• With brain mets = 14/24 (58%)
• No brain mets = 98/160 (61%)

• Prior pertuzumab = 78/121 (64%)
• No prior pertuzumab = 34/63 (54%)

Median DoR = 14.8 mo
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Patients (N = 168)

DESTINY-Breast01: Response According to 
Tumor Size and Subgroup Analyses



AEs of special interest (n = 184) All grades Grades 3/4
Interstitial lung disease 25 (13.6%) 1 (0.5%)
Prolonged QT interval 9 (4.9%) 2 (1.1%)
Infusion-related reaction 4 (2.2%) 0
Decreased left ventricular ejection fraction 3 (1.6%) 1 (0.5%)

• Median duration of follow-up = 11.1 mo
• Median PFS = 16.4 mo
• Estimated 6-mo OS = 93.9%
• Estimated 12-mo OS = 86.2%
• Median OS not reached

Modi S et al. N Engl J Med 2020;382(7):610-21.

• Most common Grade ≥3 AEs were decreased neutrophil count 
(21%), anemia (9%) and nausea (8%).

DESTINY-Breast01: Survival and Safety



J Clin Oncol 2020;38(17):1887-96.



Clinical activity (by independent review)

* Median of 7.5 prior regimens

ORR

Overall 37%

HER2 2+ 39%

HER2 1+ 36%

ER+ 40% (N = 47)

ER- 14% (N = 7)

PFS

Overall 11.1 months

Modi et al. J Clin Oncol 2020;38(17):1887-96.                            Courtesy of Ian E Krop, MD, PhD

Effect of Trastuzumab Deruxtecan in Heavily Pretreated*
HER2-Low Metastatic Breast Cancer



Trastuzumab plus Endocrine Therapy or 
Chemotherapy as First-Line Treatment for 
Metastatic Breast Cancer with Hormone Receptor-
Positive and HER2-Positive: The SYSUCC-002 
Randomized Clinical Trial

Yuan Z et al. 
ASCO 2021;Abstract 1003.

Saturday, June 5, 1:30 PM - 4:30 PM EDT



FDA Approves Margetuximab for HER2-Positive mBC
Press Release – December 16, 2020

“On December 16, 2020, the Food and Drug Administration approved 
margetuximab-cmkb in combination with chemotherapy, for the treatment of adult 
patients with metastatic HER2-positive breast cancer who have received two or 
more prior anti-HER2 regimens, at least one of which was for metastatic disease.

Efficacy was evaluated in SOPHIA (NCT02492711), a randomized, multicenter, open-
label trial of 536 patients with IHC 3+ or ISH-amplified HER2+ metastatic breast 
cancer who had received prior treatment with other anti-HER2 therapies. Patients 
were randomized (1:1) to margetuximab plus chemotherapy or trastuzumab plus 
chemotherapy. Randomization was stratified by chemotherapy choice 
(capecitabine, eribulin, gemcitabine, or vinorelbine), number of lines of therapy in 
the metastatic setting (≤ 2, > 2), and number of metastatic sites (≤ 2, > 2).”

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-margetuximab-metastatic-her2-positive-breast-cancer



JAMA Oncol 2021;[Online ahead of print].



SOPHIA: PFS by Central Blinded Analysis (ITT Population)

Rugo HS et al. JAMA Oncol 2021;[Online ahead of print].                                                                    



SOPHIA: OS Analysis (ITT Population)

Rugo HS et al. JAMA Oncol 2021;[Online ahead of print].                                                                    



Agenda

Module 1: ER-Positive, HER2-Negative Breast Cancer
• Dr Stebel: A 58-year-old woman with ER-positive, HER2-negative metastatic breast cancer
• Key Recent Publications and Presentations
• Dr Hussein: A 60-year-old woman with ER/PR-positive, HER2-negative, PIK3CA-positive metastatic breast cancer
• Key Recent Publications and Presentations

Module 2: HER2-Positive Breast Cancer
• Dr Stebel: A 35-year-old woman with a 3-cm weakly ER/PR-positive, HER2-positive node-negative breast cancer 
• Dr Del Rosario: A 53-year-old woman with ER/PR-negative, HER2-positive metastatic inflammatory breast cancer 
• Key Recent Publications and Presentations

Module 3: Triple-Negative Breast Cancer (TNBC)
• Dr Del Rosario: A 68-year-old woman with localized TNBC
• Key Recent Publications and Presentations
• Dr Del Rosario: A 70-year-old woman with metastatic TNBC
• Key Recent Publications and Presentations



Case Presentation – Dr Del Rosario: A 68-year-old 
woman with localized TNBC

• Large, localized left TNBC, with axillary lymphadenopathy
• Plan: Neoadjuvant docetaxel/cyclophosphamide à BCS

Questions

• For a patient with large, localized triple-negative breast cancer, is immunotherapy a valid 
option in this setting? And if so, which immunotherapy agents can we use and would PD-
L1 status be needed?

• For a patient with triple-negative localized breast cancer that received neoadjuvant 
chemotherapy and at the time of surgery had residual disease, what options do we have 
then? Would we consider immunotherapy or possibly capecitabine? 

Dr Michael Del Rosario



Key Recent Publications and Presentations

• Schmid P et al. Pembrolizumab for Early Triple-Negative Breast Cancer. N Engl J Med 
2020;382(9):810-21.

• Mittendorf EA et al. Neoadjuvant Atezolizumab in Combination with Sequential Nab-Paclitaxel 
and Anthracycline-Based Chemotherapy versus Placebo and Chemotherapy in Patients with 
Early-Stage Triple-Negative Breast Cancer (IMpassion031): A Randomised, Double-Blind, Phase 3 
Trial. Lancet 2020;396(10257):1090-100.



Phase III KEYNOTE-522 Trial Meets Dual Primary Endpoint of 
Event-Free Survival for Patients with High-Risk Early-Stage TNBC
Press Release – May 13, 2021

“Positive results [were announced] from the pivotal neoadjuvant/adjuvant Phase 3 KEYNOTE-522 
trial investigating pembrolizumab, an anti-PD-1 therapy, in combination with chemotherapy as 
pre-operative (neoadjuvant) treatment and then continuing as a single agent (adjuvant) 
treatment after surgery. KEYNOTE-522 met its dual primary endpoint of event-free survival (EFS) 
for the treatment of patients with high-risk early-stage triple-negative breast cancer (TNBC). 

Based on an interim analysis conducted by the independent Data Monitoring Committee (DMC), 
neoadjuvant pembrolizumab plus chemotherapy followed by adjuvant pembrolizumab as 
monotherapy showed a statistically significant and clinically meaningful improvement in EFS 
compared with neoadjuvant chemotherapy alone. As previously communicated, KEYNOTE-522 
met its other dual primary endpoint of pathological complete response (pCR). The safety profile 
of pembrolizumab in this trial was consistent with that observed in previously reported studies; 
no new safety signals were identified.”

https://finance.yahoo.com/news/merck-announces-phase-3-keynote-104500585.html



N Engl J Med 2020;382(9):810-21.



KEYNOTE-522 Primary Endpoints: pCR and EFS

Schmid P et al. N Engl J Med 2020;382(9):810-21.

Variable
Pembrolizumab + 

chemotherapy
Placebo + 

chemotherapy
Estimated Tx 

difference p-value
Pathological stage ypT0/Tis ypN0 64.8% 51.2% 13.6% < 0.001
Pathological stage ypT0 ypN0 59.9% 45.3% 14.5%
Pathological stage ypT0/Tis 68.6% 53.7% 14.8%



Lancet 2020;396(10257):1090-100.



IMpassion031 Primary Endpoints: pCR in ITT and PD-L1-Positive Tumors

Mittendorf EA et al. Lancet 2020;396(10257):1090-100; Harbeck N et al. ESMO 2020;Abstract LBA11.

pCR, ypT0/Tis ypN0
Atezolizumab + 
chemotherapy

Placebo + 
chemotherapy p-value

PD-L1 positive tumors (n = 77; 75) 68.8% 49.3% 0.021*
PD-L1 negative tumors (n = 88; 93) 47.7% 34.4% Not reported

ITT and PD-L1+ Populations

*Did not cross significance boundary of 0.0184.



Durvalumab Improves Long-Term Outcome in TNBC: 
Results from the Phase II Randomized GeparNUEVO
Study Investigating Neodjuvant Durvalumab in 
Addition to an Anthracycline/Taxane Based 
Neoadjuvant Chemotherapy in Early Triple-Negative 
Breast Cancer (TNBC)
Loibl S et al. 
ASCO 2021;Abstract 506.

Sunday, June 6, 8:00 AM - 11:00 AM EDT



Case Presentation – Dr Del Rosario: A 70-year-old 
woman with metastatic TNBC

• Localized right TNBC s/p mastectomy à adjuvant paclitaxel
• Malignant pleural effusion, PD-L1-negative
• Has received multiple lines of chemotherapy, including carboplatin, gemcitabine, 

capecitabine, docetaxel
• Sacituzumab govitecan

Questions
• For a patient with triple-negative metastatic breast cancer that has recurred multiple 

times who is placed on sacituzumab govitecan, what adverse events should we monitor? 
Diarrhea, in particular? 

• Would we even consider UGT1A1*28 allele prior to starting sacituzumab govitecan? 
• In regard to the neutropenia, would we start GCSF on the get-go? 

Dr Michael Del Rosario



Key Recent Publications and Presentations

• Bardia A et al. Sacituzumab Govitecan in Metastatic Triple-Negative Breast Cancer. N Engl J Med 
2021;384(16):1529-1541.



N Engl J Med 2021;384:1529-41.



Hurvitz SA et al. SABCS 2020;Abstract GS3-06.



ASCENT: Progression-Free Survival (Overall Population)

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



ASCENT: PFS and OS Among Patients without Brain Metastases

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



Hurvitz SA et al. SABCS 2020;Abstract GS3-06.



Outcomes in Patients (pts) Aged ≥65 Years in the 
Phase 3 ASCENT Study of Sacituzumab Govitecan (SG) 
in Metastatic Triple-Negative Breast Cancer (mTNBC)

Kalinsky K et al. 
ASCO 2021;Abstract 1011

Friday, June 4, 9:00 AM - 11:00 AM EDT



Current Concepts and 
Recent Advances in Oncology

Real World Oncology Rounds
A Daylong Clinical Summit Hosted in 
Partnership with Medical Oncology 

Association of Southern California (MOASC) 
Saturday, May 15, 2021
10:30 AM – 6:30 PM ET

(7:30 AM – 3:30 PM Pacific Time)



This program was recorded before the ASCO 2021 Annual Meeting. 

Data from the abstracts presented at this meeting can be accessed at 
https://meetinglibrary.asco.org/results?meetingView=2021%20ASCO
%20Annual%20Meeting.

https://meetinglibrary.asco.org/results?meetingView=2021%20ASCO%20Annual%20Meeting
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Regulatory and reimbursement issues aside, what is your preferred 
pretransplant induction regimen for a younger, otherwise healthy 
patient with MM and del(17p)?

2%

3%

5%

9%

19%

24%

38%

0% 5% 10% 15% 20% 25% 30% 35% 40%

RVd/daratumumab
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Case Presentation – Dr Chen: A 65-year-old man 
with newly diagnosed multiple myeloma
• IgG kappa multiple myeloma

- WBC: 4.5, Hgb: 11.7, Plt: 192, Total protein: 11.2, 
- SPEP: Monoclonal protein with M spike 4.6 g/dL
- Bone marrow biopsy: 90% myeloma involvement 
- FISH: Negative
- Cytogenetics: 5 cells with gains of chromosome 6, 9.15 and 3 marker with deletion of long 

arm of chromosome 6 and loss of chromosome 7, 18 and 21 
- PET/CT: Bone involvement and left ileum 

Questions
• What would be the best induction treatment for him – RVD versus KRd, or a daratumumab-

containing regimen? 
• What is the role for consolidation therapy? How long should consolidation therapy be 

continued before maintenance therapy? 
• What is the role of MRD monitoring in the setting of the multiple myeloma – before or after 

transplant? How do you monitor the MRD? Do you switch treatment based on MRD? 

Dr Gigi Chen



Case Presentation – Dr Lorber: A 78-year-old woman 
with newly diagnosed myeloma and a history of 
mycosis fungoides

• PMH: Well-controlled mycosis fungoides 
• Presents with progressive bone pain and lytic lesions
• Diagnosed with lambda light chain multiple myeloma 

• Karyotype: del 13q, loss of chromosomes X, 4, 10, 14, gain of 1q and abnormal copy of chromosome 6
• Treated with quadruplet regimen of daratumumab-RVD → VGPR
• Underwent ASCT successfully and currently on maintenance therapy

Questions
• What is the role of triplet versus quadruplet induction regimens, and of consolidative auto-SCT? What 

role does MRD play?
• Is there a role for quadruplet therapy in a patient who is not eligible for ASCT? For patients receiving 

triplet therapy, is there a role for DRd versus the VRd regimen? 
• With the variety of novel agents on the horizon, will the role of ASCT shrink or remain, given 

that there are so many lines ahead of a patient even if they don’t undergo a transplant?

Dr Jeremy Lorber



Key Recent Publications and Presentations

• Kumar SK et al. Carfilzomib or Bortezomib in Combination with Lenalidomide and Dexamethasone for 
Patients with Newly Diagnosed Multiple Myeloma without Intention for Immediate Autologous Stem-
Cell Transplantation (ENDURANCE): A Multicentre, Open-Label, Phase 3, Randomised, Controlled Trial. 
Lancet Oncol 2020;21(10):1317-30.

• Kaufman JL et al. Daratumumab (DARA) plus Lenalidomide, Bortezomib, and Dexamethasone (RVd) in 
Patients with Transplant-Eligible Newly Diagnosed Multiple Myeloma (NDMM): Updated Analysis of 
Griffin After 12 Months of Maintenance Therapy. ASH 2020;Abstract 549.

• Kumar SK et al. Updated Analysis of Daratumumab plus Lenalidomide and Dexamethasone (D-Rd) 
versus Lenalidomide and Dexamethasone (Rd) in Patients with Transplant-Ineligible Newly Diagnosed 
Multiple Myeloma (NDMM): The Phase 3 Maia Study. ASH 2020;Abstract 2276.

• Mateos MV et al. Subcutaneous versus Intravenous Daratumumab in Patients with Relapsed or 
Refractory Multiple Myeloma (COLUMBA): A Multicentre, Open-Label, Non-Inferiority, Randomised, 
Phase 3 Trial. Lancet Haematol 2020;7:e370-80. 



Lancet Oncol 2020;21(10):1317-30



ENDURANCE (E1A11): Primary PFS Endpoint
(Second Interim Analysis)

Time since randomization (months)

• Median OS has not been reached in either group at median follow-up of 24 months; patients 
will continue on long-term follow-up for overall survival

KRd: 34.6 months (95% CI 28.8-37.8)
VRd: 34.4 months (95% CI 30.1-NE)
HR 1.04 (95% CI 0.83-1.31); p = 0.74
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Kumar SK et al. Lancet Oncol 2020;21(10):1317-30.



ENDURANCE (E1A11): Treatment-Emergent Adverse Events of Interest

Treatment completion
VRd 43.3%, KRd 61.6%

Discontinuation for tox
VRd 17.3%, KRd 9.9%

4.8

16.1

12.6

4.6

0

2.5

0.2
1

53.4

24.4

45.4

23.6

8

0.8

P < 0.001
P < 0.001

VRd (n = 527) KRd (n = 526)

Cardiac, pulmonary and renal Peripheral neuropathy*
* Grades 1-2 not required reporting

Berdeja JG. ASCO 2020 Discussant.



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

Kaufman JL et al.
ASH 2020;Abstract 549.



GRIFFIN Randomized Phase II Study Design

Primary endpoint: Stringent CR by end of consolidation

Voorhees P et al. IMW 2019;Abstract 906.
www.clinicaltrials.gov. Accessed January 23, 2020 (NCT02874742).
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Kaufman JL et al. ASH 2020;Abstract 549.



Kaufman JL et al. ASH 2020;Abstract 549.



Updated Analysis of Daratumumab plus Lenalidomide 
and Dexamethasone (D-Rd) versus Lenalidomide and 
Dexamethasone (Rd) in Patients with Transplant-
Ineligible Newly Diagnosed Multiple Myeloma 
(NDMM): The Phase 3 Maia Study 

Kumar SK et al.
ASH 2020;Abstract 2276.



MAIA: Updated PFS (Median Follow-Up 48 Months)

Kumar SK et al. ASH 2020;Abstract 2276.



Lancet Haematol 2020;7:e370-80



COLUMBA: Subcutaneous versus Intravenous Daratumumab

Mateos MV et al. Lancet Haematol 2020;7(5):e370-80. 

Overall SurvivalProgression-Free Survival

(Median follow-up 7.5 months)
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• Dr Lorber: A 78-year-old woman with newly diagnosed myeloma and a history of mycosis fungoides
• Key Recent Publications and Presentations

Module 2: Relapsed Multiple Myeloma
• Dr Favaro: An 82-year-old man with multiregimen-relapsed multiple myeloma
• Dr Del Rosario: A 54-year-old man with relapsed multiple myeloma who receives CAR T-cell therapy
• Key Recent Publications and Presentations
• Dr Lorber: A 75-year-old man with myeloma and disease progression on 5 lines of therapy 
• Key Recent Publications and Presentations



Which of the following strategies would you generally use first for a 
patient with relapsed MM who has experienced disease progression 
on multiple prior therapies, including daratumumab, proteasome 
inhibitors and IMiDs?

6%

21%

35%

38%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Belantamab mafodotin

Selinexor

BCMA-directed CAR T-cell therapy

Survey of live webinar audience

N = 34

Isatuximab-based combination



In what line of therapy, if any, do you generally use venetoclax
either alone or in combination for a patient with t(11;14) MM?

2%

6%
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22%

51%

13%
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First line

Third line

Second line

Survey of live webinar audience

N = 49

Fourth line

Beyond fourth line

I would not recommend venetoclax



Case Presentation – Dr Favaro: An 82-year-old man 
with multiregimen-relapsed multiple myeloma
• 2011: Presents with meningitis and simultaneously diagnosed with IgA kappa, 

t(11;14) multiple myeloma
• RVd à Autologous SCT à Maintenance lenalidomide à PD
• Carfilzomib/elotuzumab/daratumumab x 2 years
• 2019: Adenocarcinoma of the colon (pT4 pN2 PM1) à R hemicolectomy 

- Pembrolizumab x 1, with normal CEA and no other evidence of disease
• Venetoclax x 3 months à PD à Selinexor x 3 months à PD
• Bendamustine/bortezomib past 4 months, with decline in kappa light chain 

Questions
• When secondary malignancies occur in the setting of multiple myeloma, what do you do? Is it 

better to treat surgically the secondary malignancy and then go back to treat the myeloma?
• Would it have been better to combine venetoclax with another agent, such as bortezomib or 

lenalidomide? 
• Would a patient in their 80s with a slightly poor performance status be a candidate for 

CAR T-cell therapy?

Dr Justin Favaro



Case Presentation – Dr Del Rosario: A 54-year-old 
man with relapsed multiple myeloma who receives 
CAR T-cell therapy
• 11/2017: High-risk IgG kappa multiple myeloma relapsing s/p KRd x 3 

(PR) à ASCT
• Maintenance KRD not tolerated; maintenance ixazomib not tolerated; treatment held for 6 months
• Maintenance lenalidomide, with kappa light chain increasing
• 3/2019: Bone marrow biopsy – Relapsed disease
• Daratumumab à Carfilzomib/pomalidomide/dexamethasone
• 4/2020: BCMA-targeted CAR T-cell therapy
• 10/2020: Non-myeloablative haplo-matched peripheral blood stem cell transplant from daughter
Questions
• What are the indications for anti-BCMA CAR-T therapy for relapsed multiple myeloma? How do 

patients with myeloma fare on anti-BCMA CAR-T therapy compared to patients with relapsed 
lymphoma who receive the CD19 CAR-T therapy? Is there research on giving the CAR-T therapy 
sooner in the disease versus later? Any role for belantamab mafodotin after CAR-T therapy?

• What are the indications for belantamab mafodotin, and how do you manage the eye toxicities?
• How do you sequence new therapies such as selinexor, melflufen, or belantamab? 

Dr Michael Del Rosario



Key Recent Publications and Presentations

• Munshi N et al. Idecabtagene Vicleucel in Relapsed and Refractory Multiple Myeloma. N Engl J 
Med 2021;384(8):705-16.

• Mailankody S et al. Orvacabtagene Autoleucel (Orva-cel), a B-Cell Maturation Antigen (BCMA)-
Directed CAR T Cell Therapy for Patients (pts) with Relapsed/Refractory Multiple Myeloma 
(RRMM): Update of the Phase 1/2 EVOLVE Study (NCT03430011). ASCO 2020;Abstract 8504. 

• Berdeja JG et al. Update of CARTITUDE-1: A Phase Ib/II Study of JNJ-4528, a B-Cell Maturation 
Antigen (BCMA)-Directed CAR-T-Cell Therapy, in Relapsed/Refractory Multiple Myeloma.
ASCO 2020;Abstract 8505. 



FDA Approves Idecabtagene Vicleucel for Multiple Myeloma
Press Release – March 26, 2021

“On March 26, 2021, the FDA approved idecabtagene vicleucel for the treatment of adult 
patients with relapsed or refractory multiple myeloma after four or more prior lines of therapy, 
including an immunomodulatory agent, a proteasome inhibitor, and an anti-CD38 monoclonal 
antibody. This is the first FDA-approved cell-based gene therapy for multiple myeloma.

Idecabtagene vicleucel is a BCMA-directed genetically modified autologous chimeric antigen 
receptor (CAR) T-cell therapy. Each dose is customized using a patient’s own T-cells, which 
are collected and genetically modified, and infused back into the patient.

Efficacy was evaluated in 100 patients who received idecabtagene vicleucel in the dose range of 
300 to 460 x 106 CAR-positive T cells. Efficacy was established based on overall response rate 
(ORR), complete response (CR) rate, and duration of response (DOR), as evaluated by an 
Independent Response committee using the International Myeloma Working Group Uniform 
Response Criteria for Multiple Myeloma.”

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-idecabtagene-vicleucel-multiple-myeloma



N Engl J Med 2021;384(8):705-16



KarMMa: Tumor Response, Overall and According to Target Dose

Munshi NC et al. N Engl J Med 2021;384(8):705-16. 



KarMMa: Select Adverse Events

Munshi NC et al. N Engl J Med 2021;384(8):705-16. 



Characteristics of Select BCMA CAR-T Studies in Multiple Myeloma

KarMMa
Idecabtagene vicleucel

(n = 128)

EVOLVE
Orvacabtagene autoleucel

(n = 62)

CARTITUDE-1
Ciltacabtagene Autoleucel

(n = 29)

Age 61 (33-78) 61 (33-77) 60 (50-75)

High-risk cytogenetics 35% 41%* 27%

Tumor burden in BM >50% PC = 51 — ≥60% PC = 24

Extramedullary PCs 39% 23% 10%

Median prior line of 
therapy 6 (3-16) 6 (3-18) 5 (3-18)

Triple refractory 84% 94% 86%

Bridging therapy 88% 63% 79%

* Included +1q21

Munshi NC et al. ASCO 2020; Abstract 8503 (KarMMA); Mailankody S et al. ASCO 2020; Abstract 8504. (EVOLVE)
Berdeja JG et al. ASCO 2020; Abstract 8505. (CARTITUDE-1); Patel K. ASCO 2020 Discussant

Approved 3/26/2021



Safety of Select BCMA CAR-T Studies in Multiple Myeloma

KarMMa EVOLVE CARTITUDE-1

ANC ≥G3 89% 90% 100%

plts ≥G3 52% 47% 69%

CRS: all, ≥G3 84%, 6% 89%, 3% 93%, 7%

Median time to CRS
Median duration of CRS

1 (1-12) days
5 (1-63) days

2 (1-4) days
4 (1-10) days

7 (2-12) days
4 (2-64) days

ICANS: all, ≥G3 17%, 3% 13%, 3% 10%, 3%

Infections: all ≥G3 69%, NR 40%, 13% NR, 19%

Tocilizumab use
Steroid use
Anakinra use

52%
15%

0

76%
52%
23%

79%
21%
21%

Munshi NC et al. ASCO 2020;Abstract 8503 (KarMMA); Mailankody S et al. ASCO 2020;Abstract 8504 (EVOLVE);
Berdeja JG et al. ASCO 2020;Abstract 8505 (CARTITUDE-1); Patel K. ASCO 2020 Discussant.

Approved 3/26/2021



Efficacy of Select BCMA CAR-T Studies in Multiple Myeloma

Munshi NC et al. ASCO 2020;Abstract 8503. (KarMMA); Mailankody S et al. ASCO 2020;Abstract 8504. (EVOLVE):
Madduri D et al. ASH 2020;Abstract 177. (CARTITUDE-1).

CARTITUDE-1EVOLVEKarMMa

ORR: 73%    | MRD-neg: 94% ORR: 92%    | MRD-neg: 84% ORR: 97% |  MRD-neg: 93% 



Ciltacabtagene Autoleucel, a B-Cell Maturation 
Antigen (BCMA)-Directed Chimeric Antigen Receptor 
T-Cell (CAR-T) Therapy, in Relapsed/Refractory 
Multiple Myeloma (R/R MM): Updated Results from 
CARTITUDE-1

Usmani SZ et al. 
ASCO 2021;Abstract 8005.

Tuesday, June 8, 8:00 AM - 11:00 AM EDT



Efficacy and Safety of Elranatamab (PF-06863135), 
a B-Cell Maturation Antigen (BCMA)-CD3 Bispecific 
Antibody, in Patients with Relapsed or Refractory 
Multiple Myeloma (MM)

Bahlis NJ et al. 
ASCO 2021;Abstract 8006.

Tuesday, June 8, 8:00 AM - 11:00 AM EDT



Updated Phase 1 Results of Teclistamab, a B-Cell 
Maturation Antigen (BCMA) x CD3 Bispecific 
Antibody, in Relapsed/Refractory Multiple Myeloma 
(MM)

Krishnan AY et al. 
ASCO 2021;Abstract 8007.

Tuesday, June 8, 8:00 AM - 11:00 AM EDT



Case Presentation – Dr Lorber: A 75-year-old man 
with myeloma and disease progression on 5 lines of 
therapy

• Relatively fit man whose disease has progressed on 5 different therapies and ASCT

• Patient is interested in CAR-T therapy

• Other treatment options under consideration are melflufen and selinexor

Questions

• For patients with disease progression on earlier lines of therapy that include a CD38 agent, 
what would you recommend?

• Do you believe CAR-T therapy may be less effective after patients already receive an agent 
like belantamab? Should we avoid other non-CAR-T, BCMA-targeted therapies so that CAR T 
can be used later? 

Dr Jeremy Lorber



Key Recent Publications and Presentations

• Moreau P et al. Isatuximab plus Carfilzomib and Dexamethasone vs Carfilzomib and 
Dexamethasone in Relapsed/Refractory Multiple Myeloma (IKEMA): Interim Analysis of a 
Phase 3, Randomized, Open-Label Study. EHA 2020;Abstract LB2603.

• Schjesvold FH et al. Isatuximab plus Pomalidomide and Dexamethasone in Elderly Patients 
with Relapsed/Refractory Multiple Myeloma: ICARIA-MM Subgroup Analysis.
Haematologica 2021;106(4):1182-7.

• Grosicki S et al. Once-Per-Week Selinexor, Bortezomib, and Dexamethasone versus Twice-
Per-Week Bortezomib and Dexamethasone in Patients with Multiple Myeloma (BOSTON): A 
Randomised, Open-Label, Phase 3 Trial. Lancet 2020;396(10262):1563-73.



Key Recent Publications and Presentations

• Richardson PG et al. Melflufen and Dexamethasone in Heavily Pretreated Relapsed and 
Refractory Multiple Myeloma. J Clin Oncol 2021;39(7):757-67.

• Ocio E et al. ANCHOR (OP-104): Melflufen plus Dexamethasone (dex) and Daratumumab 
(dara) or Bortezomib (BTZ) in Relapsed/Refractory Multiple Myeloma (RRMM) Refractory to 
an IMiD and/or a Proteasome Inhibitor (PI) – Updated Efficacy and Safety. ASH 2020;Abstract 
417. 

• Lonial S et al. DREAMM-2: Single-Agent Belantamab Mafodotin (Belamaf) in Patients with 
Relapsed/Refractory Multiple Myeloma (RRMM) – 1-Year Outcomes By Prior Therapies. ASH 
2020;Abstract 1417.



FDA Approves Isatuximab-irfc for Multiple Myeloma
Press Release: March 31, 2021

“The Food and Drug Administration approved isatuximab-irfc (Sarclisa, sanofi-aventis U.S. LLC) in 
combination with carfilzomib and dexamethasone, for the treatment of adult patients with 
relapsed or refractory multiple myeloma who have received one to three prior lines of therapy.

The efficacy and safety of isatuximab-irfc in combination with carfilzomib and dexamethasone was 
evaluated in IKEMA (NCT03275285), a multicenter, multinational, randomized, open-label, two-
arm, phase 3 trial in patients with relapsed and/or refractory multiple myeloma who had received 
one to three prior lines of therapy. The trial randomized 302 patients (3:2) to receive isatuximab-
irfc with carfilzomib and dexamethasone (Isa-Kd) or carfilzomib and dexamethasone (Kd).

The main efficacy outcome measure was progression-free survival (PFS), assessed by an 
independent response committee based on central laboratory data for M-protein and central 
radiologic imaging review using International Myeloma Working Group criteria.”

www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-isatuximab-irfc-multiple-myeloma



Anti-CD38 Antibodies: Mechanism of Action, Structural and 
Pharmacologic Similarities and Differences

Mechanism of action Daratumumab Isatuximab

Origin, isotype Human IgG-kappa Chimeric IgG1-kappa

CDC +++ +

ADCC ++ ++

ADCP +++ Not determined

PCD direct — ++

PCD cross linking +++ +++

Modulation ectoenzyme function + +++

Fc-dependent immune effector mechanisms and direct effects Immunomodulatory effects
Direct effects
Alteration in intracellular signaling
CD38 enzymatic inhibition 

Inhibition of adhesion

van de Donk NWCJ et al. Blood 2018;131(1):13-29.



Isatuximab plus Carfilzomib and Dexamethasone vs 
Carfilzomib and Dexamethasone in 
Relapsed/Refractory Multiple Myeloma (IKEMA): 
Interim Analysis of a Phase 3, Randomized, Open-
Label Study

Moreau P et al. 
EHA 2020;Abstract LB2603.



IKEMA – Isatuximab + Kd: Depth of Response
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Months since randomization
No. at risk

Isa-Kd 179 164 151 136 124 110 100 36 5 0
Kd 123 108 99 85 72 61 50 19 6 0

Isa-Kd: 
mPFS: NR
(95% CI: NE-NE)

IKEMA: PFS

One-sided p-value, level of significance <0.005

Kd: 
mPFS: 19.15 months 
(95% CI: 15.770–NE)HR 0.531 (99% CI: 0.318-0.889)

p = 0.0007

Moreau P et al. EHA 2020;Abstract LBA2603.



ICARIA-MM – Isatuximab + Pom/Dex:
Response to Therapy by Patient Age Group

Schjesvold FH et al. Haematologica 2021;106(4):1182-87.



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, BCL2, 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.



FDA Approves Selinexor in Combination with Bortezomib and 
Dexamethasone for Refractory or Relapsed Multiple Myeloma
Press Release – December 18, 2020

“The Food and Drug Administration approved selinexor in combination with bortezomib and 
dexamethasone for the treatment of adult patients with multiple myeloma who have received at least 
one prior therapy.

FDA granted selinexor accelerated approval in 2019 in combination with dexamethasone for the 
treatment of adult patients with relapsed or refractory multiple myeloma (RRMM) who received at least 
four prior therapies and whose disease is refractory to at least two proteasome inhibitors, at least two 
immunomodulatory agents, and an anti-CD38 monoclonal antibody.

Efficacy of selinexor in combination with bortezomib and dexamethasone was evaluated in the BOSTON 
Trial (KCP-330-023, NCT03110562), a randomized (1:1) open-label, multicenter, active comparator-
controlled trial in patients with RRMM who had previously received at least one and at most three prior 
therapies.”

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-selinexor-
refractory-or-relapsed-multiple-myeloma



Lancet 2020;396:1563-73



BOSTON: Progression-Free Survival (ITT)

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%



FDA Grants Accelerated Approval to Melphalan Flufenamide for 
Relapsed or Refractory Multiple Myeloma
Press Release: February 26, 2021

“The Food and Drug Administration granted accelerated approval to melphalan 
flufenamide in combination with dexamethasone for adult patients with relapsed or 
refractory multiple myeloma who have received at least four prior lines of therapy and 
whose disease is refractory to at least one proteasome inhibitor, one immunomodulatory 
agent, and one CD-38 directed monoclonal antibody.

Efficacy was evaluated in HORIZON (NCT02963493), a multicenter, single-arm trial. Eligible 
patients were required to have relapsed refractory multiple myeloma. Patients received 
melphalan flufenamide 40 mg intravenously on day 1 and dexamethasone 40 mg orally 
(20 mg for patients ≥75 years of age) on day 1, 8, 15 and 22 of each 28-day cycle until 
disease progression or unacceptable toxicity.”

www.fda.gov/drugs/drug-approvals-and-databases/fda-grants-accelerated-approval-melphalan-flufenamide-relapsed-
or-refractory-multiple-myeloma



Melphalan Flufenamide (Melflufen): Mechanism of Action

Ocio E et al. ASH 2020;Abstract 417. 



J Clin Oncol 2021;39(7):757-67.



HORIZON: Overall Response and Duration of Response with Melflufen

Richardson PG et al. J Clin Oncol 2021;39(7):757-67.

ORR: 29%
Median DOR: 5.5 mo



ANCHOR: Melflufen with Dexamethasone and Daratumumab 

Ocio E et al. ASH 2020;Abstract 417. 



Belamaf: 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



DREAMM-2: Single-Agent Belantamab Mafodotin
(Belamaf) in Patients with Relapsed/Refractory 
Multiple Myeloma (RRMM) – 1-Year Outcomes By 
Prior Therapies

Lonial S et al. 
ASH 2020;Abstract 1417.



DREAMM-2 – Single-Agent Belantamab Mafodotin: 
Efficacy Outcomes

Lonial S et al. ASH 2020;Abstract 1417. 

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

Patients with 
≥7 prior therapies (n = 50)

ORR, % (97.5% CI) 34 (19.3-51.4) 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 2.9 (1.5-5.7) 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; DoR = duration of response; NR = not reached; CI = confidence interval; PFS = progression-free survival



Current Concepts and 
Recent Advances in Oncology

Real World Oncology Rounds
A Daylong Clinical Summit Hosted in 
Partnership with Medical Oncology 

Association of Southern California (MOASC) 
Saturday, May 15, 2021
10:30 AM – 6:30 PM ET

(7:30 AM – 3:30 PM Pacific Time)



This program was recorded before the ASCO 2021 Annual Meeting. 

Data from the abstracts presented at this meeting can be accessed at 
https://meetinglibrary.asco.org/results?meetingView=2021%20ASCO
%20Annual%20Meeting.

https://meetinglibrary.asco.org/results?meetingView=2021%20ASCO%20Annual%20Meeting
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Case Presentation – Dr Nguyen: A 75-year-old man 
with Stage IV gastric DLBCL

• PMH: HTN, DM, early-stage prostate cancer
• 3/2018: Diagnosed with Stage IV gastric DLBCL; double-expressor, MYC and 

Bcl-2 overexpression
• R-EPOCH x 6, with intrathecal methotrexate à CR
• 9/2020: B-symptoms, worsening cervical lymphadenopathy

- PET: Gastric wall involvement Bcl-2+, MYC-negative, Bcl-6-negative
• R-GemOx x 6 à CR
• Referred for auto-SCT, being considered for CAR T-cell therapy
Questions
• What are your thoughts about doing an autotransplant versus CAR T-cell therapy in this 75-year-old man 

with an ECOG PS 0? How do you determine if a patient is a suitable candidate for CAR T-cell therapy?
• If this patient is deemed transplant-ineligible and CAR T-cell therapy-ineligible, would 

tafasitamab/lenalidomide be a therapy that you would consider, given that this patient has relapsed 
after the first, after R-EPOCH? Would tafasitamab/lenalidomide have been suitable instead 
of R-GemOx?

Dr Anthony Nguyen 



Key Recent Publications and Presentations

• Maddocks KJ et al. Long-Term Subgroup Analyses from L-Mind, a Phase II Study of Tafasitamab
(MOR208) Combined with Lenalidomide in Patients with Relapsed or Refractory Diffuse Large 
B-Cell Lymphoma. ASH 2020;Abstract 3021.

• Belada D et al. A Phase Ib, Open-Label, Randomized Study to Assess Safety and Preliminary 
Efficacy of Tafasitamab (MOR208) or Tafasitamab + Lenalidomide in Addition to R-CHOP in 
Patients with Newly Diagnosed Diffuse Large B-Cell Lymphoma: Analysis of the Safety Run-in 
Phase. ASH 2020;Abstract 3028. 

• Neelapa SS et al. Interim Analysis of ZUMA-12: A Phase 2 Study of Axicabtagene Ciloleucel
(Axi-Cel) as First-Line Therapy in Patients (Pts) with High-Risk Large B Cell Lymphoma (LBCL). 
ASH 2020;Abstract 405.

• Maloney DG et al. Matching-Adjusted Indirect Comparison (MAIC) of Lisocabtagene
Maraleucel (Liso-cel) vs Axicabtagene Ciloleucel (Axi-cel) and Tisagenlecleucel in 
Relapsed/Refractory (R/R) Large B-Cell Lymphoma (LBCL). ASH 2020;Abstract 2116.



Salles et al. Lancet Onc 2020.

Lenalidomide enhances 
NK function with 

enhanced ADCC in vitro 

Tafasitamab (MOR208)

Tafasitamab

Tafasitamab

Courtesy of Ann S LaCasce, MD, MMSc



Long-Term Subgroup Analyses from L-Mind, a Phase II 
Study of Tafasitamab (MOR208) Combined with 
Lenalidomide in Patients with Relapsed or Refractory 
Diffuse Large B-Cell Lymphoma

Maddocks KJ et al.
ASH 2020;Abstract 3021.



L-MIND: Study Design

Maddocks KJ et al. ASH 2020;Abstract 3021.



L-MIND: Summary

Maddocks KJ et al. ASH 2020;Abstract 3021.

Clinical endpoint N = 80
ORR 57.5%

CR 40.0%

Median DOR 34.6 mo

24 mo DOR rate 71.3%

24 mo OS rate 57.2%

In the subgroup analysis, patients with CR as best objective response had better outcomes 
than those with PR: 
• Median DOR: NR vs 5.6 
• 24-month DOR rate: 86.4% vs 38.5% 
• 24-month OS rate: 90.6% vs 42.7%



A Phase Ib, Open-Label, Randomized Study to 
Assess Safety and Preliminary Efficacy of 
Tafasitamab (MOR208) or Tafasitamab + 
Lenalidomide in Addition to R-CHOP in Patients 
with Newly Diagnosed Diffuse Large B-Cell 
Lymphoma: Analysis of the Safety Run-in Phase 

Belada D et al.
ASH 2020;Abstract 3028.



First-MIND: Study Design

Belada D et al. ASH 2020;Abstract 3028.



First-MIND: Treatment Emergent Adverse Events

Belada D et al. ASH 2020;Abstract 3028.



FDA Grants Accelerated Approval to Loncastuximab Tesirine-lpyl
for Large B-cell Lymphoma
Press Release – April 23, 2021

“On April 23, 2021, the Food and Drug Administration granted accelerated approval to 
loncastuximab tesirine-lpyl, a CD19-directed antibody and alkylating agent conjugate, for 
adult patients with relapsed or refractory large B-cell lymphoma after two or more lines of 
systemic therapy, including diffuse large B-cell lymphoma (DLBCL) not otherwise specified, 
DLBCL arising from low grade lymphoma, and high-grade B-cell lymphoma.

Approval was based on LOTIS-2 (NCT03589469), an open-label, single-arm trial in 145 adult 
patients with relapsed or refractory DLBCL or high-grade B-cell lymphoma after at least two 
prior systemic regimens. 

The ORR was 48.3% (95% CI: 39.9, 56.7) with a complete response rate of 24.1% (95% CI: 
17.4, 31.9). After a median follow-up of 7.3 months, median response duration was 10.3 
months (95% CI: 6.9, NE).”

https://www.fda.gov/drugs/fda-grants-accelerated-approval-loncastuximab-tesirine-lpyl-large-b-cell-lymphoma



FDA Approves Lisocabtagene Maraleucel for Relapsed or 
Refractory Large B-cell Lymphoma
Press Release – February 5, 2021

“The Food and Drug Administration approved lisocabtagene maraleucel for the treatment 
of adult patients with relapsed or refractory (R/R) large B-cell lymphoma after two or more 
lines of systemic therapy, including diffuse large B-cell lymphoma (DLBCL) not otherwise 
specified (including DLBCL arising from indolent lymphoma), high-grade B-cell lymphoma, 
primary mediastinal large B-cell lymphoma, and follicular lymphoma grade 3B. 

Efficacy was evaluated in TRANSCEND (NCT02631044), a single-arm, open label, multicenter 
trial that evaluated lisocabtagene maraleucel, preceded by lymphodepleting chemotherapy, 
in adults with R/R large B-cell lymphoma after at least two lines of therapy.

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-lisocabtagene-maraleucel-relapsed-or-refractory-
large-b-cell-lymphoma



Interim Analysis of ZUMA-12: A Phase 2 Study of 
Axicabtagene Ciloleucel (Axi-Cel) as First-Line 
Therapy in Patients (Pts) With High-Risk Large B Cell 
Lymphoma (LBCL)

Neelapu SS et al.
ASH 2020;Abstract 405.



ZUMA-12: Response Rates

Neelapu SS et al. ASH 2020;Abstract 405.



Matching-Adjusted Indirect Comparison (MAIC) of 
Lisocabtagene Maraleucel (Liso-cel) vs Axicabtagene
Ciloleucel (Axi-cel) and Tisagenlecleucel in 
Relapsed/Refractory (R/R) Large B-Cell Lymphoma (LBCL) 

Maloney DG et al.
ASH 2020;Abstract 2116.



Matching-Adjusted Indirect Comparison of Liso-cel versus Axi-cel

Maloney DG et al. ASH 2020;Abstract 2116.



Matching-Adjusted Indirect Comparison of Liso-cel versus 
Tisagenlecleucel

Maloney DG et al. ASH 2020;Abstract 2116.



Five-Year Outcomes for Refractory B-Cell Lymphomas with 
CAR T-Cell Therapy Tisagenlecleucel

Chong EA et al. N Engl J Med 2021;384(7):673-4.

DLBCL FL

Median PFS: 5.8 mo Median PFS: 26.2 mo
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Case Presentation – Dr Nguyen: A 26-year-old 
woman with classical Hodgkin lymphoma

• Presents with enlarging neck mass, profound anemia, double-vision, headache
- PET/CT: Diffuse cervical, intrathoracic, and intrabdominal adenopathy; 

hepatosplenomegaly and diffuse bone marrow involvement
- MRI: 1.4-cm avidly enhancing pituitary mass (prolactinoma)
- Biopsy of axillary node: Classical Hodgkin lymphoma

• AVD + brentuximab vedotin x 6
- End of treatment PET: Deauville 2 and 3, except of anterior mediastinum à Biopsy: Thymus

• Currently, patient is pregnant and undergoing surveillance every 6 months

Questions

• For a younger patient, would you consider using BV plus AVD, or ABVD?

• Is there any data on the fertility rates for BV plus AVD versus ABVD?

Dr Anthony Nguyen 



Key Recent Publications and Presentations

• Straus DJ et al. Brentuximab Vedotin with Chemotherapy for Patients with Previously Untreated, 
Stage III/IV Classical Hodgkin Lymphoma: 5-Year Update of the ECHELON-1 Study. ASH
2020;Abstract 2973. 

• Kumar A et al. Brentuximab Vedotin Combined with Chemotherapy in Patients with Newly 
Diagnosed Early-Stage, Unfavorable-Risk Hodgkin Lymphoma. J Clin Oncol 2021;[Online ahead of 
print].

• Yasenchak CA et al. Frontline Brentuximab Vedotin as Monotherapy or in Combination for Older 
Hodgkin Lymphoma Patients. ASH 2020;Abstract 471.

• Kuruvilla J et al. Pembrolizumab versus Brentuximab Vedotin in Relapsed or Refractory Classical 
Hodgkin Lymphoma (KEYNOTE-204): An Interim Analysis of a Multicentre, Randomised, Open-
Label, Phase 3 Study. Lancet Oncol 2021;22(4):512-24.

• Herrera AF et al. Consolidation with Nivolumab and Brentuximab Vedotin After Autologous 
Hematopoietic Cell Transplantation in Patients with High-Risk Hodgkin Lymphoma. ASH 
2020;Abstract 472.



Brentuximab Vedotin with Chemotherapy for 
Patients with Previously Untreated, Stage III/IV 
Classical Hodgkin Lymphoma: 5-Year Update of 
the ECHELON-1 Study

Straus DJ et al.
ASH 2020;Abstract 2973.



Straus DJ et al. ASH 2020;Abstract 2973.



Straus DJ et al. ASH 2020;Abstract 2973.



Straus DJ et al. ASH 2020;Abstract 2973.



J Clin Oncol 2021;[Online ahead of print].



Multicenter Pilot Study of BV + AVD with or without Consolidative 
Radiation Therapy for Early-Stage, Unfavorable-Risk HL

• Patients who achieved a negative end of therapy (EOT) PET-4 scan after 4 cycles of BV + AVD 
were studied with de-escalating radiation dose and field

Kumar A et al. J Clin Oncol 2021;[Online ahead of print].

Clinical endpoint

Cohort 1
30-Gy ISRT

(n = 29)

Cohort 2
20-Gy ISRT

(n = 29)

Cohort 3
30-Gy CVRT

(n = 29)

Cohort 4
No radiation

(n = 29)
All patients

(n = 114)

EOT CR rate 27 (93%) 29 (100%) 27 (93%) 28 (97%) 111 (96%)

2-year PFS rate 93.1% 96.6% 89.7% 96.6% 94%

“BV + AVD x four cycles is a highly active and well-tolerated treatment program for ES, 
unfavorable-risk Hodgkin lymphoma, including bulky disease. The efficacy of BV + AVD supports 
the safe reduction or elimination of consolidative radiation among PET-4–negative patients.”



Frontline Brentuximab Vedotin as Monotherapy or in 
Combination for Older Hodgkin Lymphoma Patients

Yasenchak CA et al.
ASH 2020;Abstract 471.



Yasenchak CA et al. ASH 2020;Abstract 471.



Yasenchak CA et al. ASH 2020;Abstract 471.



Lancet Oncol 2021;22(4):512-24.



KEYNOTE-204: PFS Primary Endpoint

Kuruvilla J et al. Lancet Oncol 2021;22(4):512-24.

Median: 13.2 mo

Median: 8.3 mo



Consolidation with Nivolumab and Brentuximab 
Vedotin After Autologous Hematopoietic Cell 
Transplantation in Patients with High-Risk Hodgkin 
Lymphoma

Herrera AF et al.
ASH 2020;Abstract 472.



Consolidation with Nivolumab and Brentuximab Vedotin After 
ASCT: Progression-Free Survival

Progression-Free Survival 
(All patients, N = 59)

Progression-Free Survival by Number of 
High-Risk Factors 

Herrera AF et al. ASH 2020;Abstract 472.



Herrera AF et al. ASH 2020;Abstract 472.

Summary Conclusions



SWOG-1826: Ongoing Phase III Trial of Nivolumab or 
Brentuximab Vedotin with Combination Chemotherapy for 

Newly Diagnosed Stage III-IV Classical HL

Courtesy of Craig Moskowitz, MD.

470 pts 

Newly diagnosed Stage III-IV
Hodgkin lymphoma

R
A
N
D
O
M
I
Z
E

Nivolumab + AVD
6 cycles

Nivolumab 240mg days 1,15
Doxorubicin 25mg/m2 days 1,15
Vinblastine 6mg/m2 days 1,15

Dacarbazine 375mg/m2 days 1,15

Brentuximab vedotin + AVD*
6 cycles

BV 1.2mg/kg days 1,15
Doxorubicin 25mg/m2 days 1,15
Vinblastine 6mg/m2 days 1,15

Dacarbazine 375mg/m2 days 1,15

470 pts

1:1

Stratification:
• Age
• IPS

• ISRT eligible

* G-CSF is mandatory in BV-AVD arm, optional in N-AVD



Agenda
Module 1: Diffuse Large B-Cell Lymphoma (DLBCL)
• Dr Nguyen: A 75-year-old man with Stage IV gastric DLBCL 
• Key Recent Publications and Presentations

Module 2: Hodgkin Lymphoma
• Dr Nguyen: A 26-year-old woman with classical Hodgkin lymphoma
• Key Recent Publications and Presentations

Module 3: Chronic Lymphocytic Leukemia (CLL)
• Dr Morganstein: A 75-year-old man with relapsed CLL
• Dr Chen: A 66-year-old woman with newly diagnosed CLL receives acalabrutinib 
• Key Recent Publications and Presentations

Module 4: Follicular Lymphoma (FL)
• Dr Blackmon: A 50-year-old man with newly diagnosed Stage III, Grade I-II FL
• Dr Blackmon: A 37-year-old woman with multiregimen-relapsed FL 
• Key Recent Publications and Presentations

Module 5: Mantle Cell Lymphoma (MCL)
• Dr Blackmon: A 50-year-old man with relapsed blastoid MCL 
• Key Recent Publications and Presentations



Case Presentation – Dr Morganstein: A 75-year-old 
man with relapsed CLL
• 2009: Diagnosed with CLL, s/p FR chemotherapy with response x years
• Bendamustine/rituximab, with discontinuation of rituximab due to severe, persistent reactions
• Ibrutinib, with amazing response x 2 years

– Atrial fibrillation with continued treatment; severe, debilitating shingles à ibrutinib 
discontinuation

• Off treatment x 6 months à acalabrutinib
- Severe anemia requiring transfusions (no evidence of hemolysis)
- Platelets drop, WBC >400K à hospitalized

• Venetoclax, with TLS despite rasburicase prophylaxis; renal failure not requiring dialysis
- Venetoclax titrated up to 400 mg à severe, symptomatic neutropenia
- Venetoclax held, dose reduced to 200 mg à lymphocytes rose à dose increased to 300 mg

Question
• Looking forward to when this patient has disease progression, what treatment would you 

recommend next for him given his age?

Dr Neil Morganstein



Case Presentation – Dr Chen: A 66-year-old woman 
with newly diagnosed CLL receives acalabrutinib

• March 2012: Diagnosed with CLL → 1 cycle of FCR → switched to 
BR x 5 cycles due to FCR side effects 

• 2020: Patient presents with new lymphadenopathy in neck and is experiencing night sweats
- PET/CT: Recurrent CLL with hypermetabolic lymphadenopathy seen in the neck, chest, 

abdomen, and pelvis 
- Bone marrow biopsy: CLL/FL
- FISH: Trisomy 12

• Acalabrutinib therapy initiated

Questions
• How do you select the best treatment for a patient such as this with higher-risk CLL? If this patient 

had presented today instead of in 2012, would the best initial treatment still be FCR?
• What is the role of MRD testing?

Dr Gigi Chen



Key Recent Publications and Presentations

• Brown JR et al. Efficacy and Safety of Zanubrutinib in Patients with Treatment-Naïve (TN) Chronic 
Lymphocytic Leukemia (CLL) or Small Lymphocytic Lymphoma (SLL) with del(17p): Follow-Up 
Results from Arm C of the SEQUOIA (BGB-3111-304) Trial. ASH 2020;Abstract 1306. 

• Mato AR et al. Pirtobrutinib in Relapsed or Refractory B-Cell Malignancies (BRUIN): A Phase 1/2 
Study. Lancet 2021;397(10277):892-901.

• Al-Sawaf O et al. Venetoclax plus Obinutuzumab versus Chlorambucil plus Obinutuzumab for 
Previously Untreated Chronic Lymphocytic Leukaemia (CLL14): Follow-Up Results from a 
Multicentre, Open-Label, Randomised, Phase 3 Trial. Lancet Oncol 2020;21(9):1188-200.

• Kater AP et al. Five-Year Analysis of Murano Study Demonstrates Enduring Undetectable Minimal 
Residual Disease (uMRD) in a Subset of Relapsed/Refractory Chronic Lymphocytic Leukemia (R/R 
CLL) Patients (Pts) Following Fixed-Duration Venetoclax-Rituximab (VenR) Therapy (Tx). ASH 
2020;Abstract 125.

• Weirda WG et al. Ibrutinib (Ibr) plus Venetoclax (Ven) for First-Line Treatment of Chronic 
Lymphocytic Leukemia (CLL)/Small Lymphocytic Lymphoma (SLL): 1-Year Disease-Free Survival 
(DFS) Results from the MRD Cohort of the Phase 2 CAPTIVATE Study Trial. ASH 2020;Abstract 123.



Zanubrutinib

ARQ-531 (MK-1026) Pirtobrutinib (LOXO-305)

Overview of BTK Inhibitors in CLLIrreversible

Reversible

Courtesy of Matthew S Davids, MD, MMSc



ELEVATE-RR Trial Meets Primary and Secondary Endpoints
Press Release: January 25, 2021

https://www.astrazeneca.com/media-centre/press-releases/2021/calquence-met-primary-endpoint-against-ibrutinib.html

Positive high-level results from the ELEVATE-RR Phase III trial showed that acalabrutinib met the primary 
endpoint demonstrating non-inferior progression-free survival (PFS) for adults with previously treated, 
high-risk chronic lymphocytic leukemia (CLL) compared to ibrutinib.
The trial also met a key secondary endpoint for safety, showing patients treated with acalabrutinib had 
statistically significantly lower incidence of atrial fibrillation compared to patients treated with ibrutinib. 
Further hierarchical testing revealed no difference for Grade 3 or higher infections or Richter’s 
transformation. There was a descriptive trend for numerically favorable overall survival. Overall, the safety 
and tolerability of acalabrutinib were consistent with the profile seen in the broader acalabrutinib clinical 
development program.
ELEVATE-RR is the first Phase III trial to compare two Bruton’s tyrosine kinase (BTK) inhibitors in patients 
with CLL, the most common type of leukemia in adults. Patients diagnosed with high-risk CLL may 
experience rapid worsening of their disease, requiring treatment.
The ELEVATE-RR data will be presented at a forthcoming medical meeting and shared with health 
authorities.



First Results of a Head-to-Head Trial of Acalabrutinib 
versus Ibrutinib in Previously Treated Chronic 
Lymphocytic Leukemia
Byrd JC et al. 
ASCO 2021;Abstract 7500.

Monday,  June 7, 11:30 AM - 2:30 PM EDT



Zanubrutinib Demonstrates Superior ORR and Reduced Rates of Atrial 
Fibrillation or Flutter in Head-to-Head Trial Against Ibrutinib for CLL
Press Release: April 28, 2021

“Positive results from a planned interim analysis of the Phase 3 ALPINE trial comparing 
zanubrutinib against ibrutinib in adults with relapsed or refractory CLL or SLL. 

Zanubrutinib met the primary endpoint of the trial, demonstrating non-inferiority in 
objective response rate (ORR) by both investigator and independent review committee 
(IRC) assessments (p < 0.0001). The interim analysis from this fully-enrolled, ongoing trial 
is based on 415 of 652 patients followed for a minimum of 12 months. 

The trial also met a pre-specified secondary endpoint related to safety. Compared to 
ibrutinib, zanubrutinib demonstrated a statistically significant lower risk of atrial 
fibrillation or flutter…”

https://www.businesswire.com/news/home/20210428005360/en/BRUKINSA%C2%AE-Zanubrutinib-Demonstrates-Superior-
Objective-Response-Rate-by-Investigator-Assessment-and-Reduced-Rates-of-Atrial-Fibrillation-or-Flutter-at-Interim-Analysis-in-
Head-to-Head-Trial-Against-Ibrutinib-in-Chronic-Lymphocytic-Leukemia



Results From Arm C of the Phase 3 SEQUOIA Trial of Zanubrutinib 
for Patients With TN del(17p) CLL/SLL: Efficacy

. 
Brown JR, et al. ASH 2020. Abstract 1306. 

Best Overall Response

Median follow-up: 21.9 months (range, 5.0-30.2)

Courtesy of Matthew S Davids, MD, MMSc



Lancet 2021;397(10277):892-901.



BRUIN: Change in Tumor Burden from Baseline with Pirtobrutinib
(LOXO-305) in Evaluable Patients with CLL or SLL

Mato AR et al. Lancet 2021;397(10277):892-901.

ORR: 57%

Only TEAEs in ≥10% of pts: Fatigue 16%, diarrhea 15%

ORR
All patients: 63%

Prior BTK therapy: 62%



Lancet Oncol 2020;21(9):1188-200. 



CLL14: PFS by IGHV and TP53 Mutation Status

IGHV Mutation TP53 Mutation

Al-Sawaf O et al. Lancet Oncol 2020;21(9):1188-200. 



CLL14: Landmark Analysis from End of Therapy PFS by MRD Group 

Time since end of treatment (months)

Al-Sawaf O et al. Lancet Oncol 2020;21(9):1188-200. 



Five-Year Analysis of Murano Study Demonstrates 
Enduring Undetectable Minimal Residual Disease 
(uMRD) in a Subset of Relapsed/Refractory Chronic 
Lymphocytic Leukemia (R/R CLL) Patients (Pts) 
Following Fixed-Duration Venetoclax-Rituximab 
(VenR) Therapy (Tx) 

Kater AP et al.
ASH 2020;Abstract 125.



MURANO: 5-Year Follow-Up of 
Venetoclax/Rituximab (Ven/R) in R/R CLL

Kater AP et al. ASH 2020;Abstract 125. 

• Median PFS for VenR: 53.6 mo

• 5 year OS rate: 82%

• Of 83 patients with uMRD at end 
of therapy, 38.5% remained 
uMRD

• 25 months was the average time 
from MRD conversion to 
requirement for therapy



Ibrutinib (Ibr) plus Venetoclax (Ven) for First-Line 
Treatment of Chronic Lymphocytic Leukemia 
(CLL)/Small Lymphocytic Lymphoma (SLL): 1-Year 
Disease-Free Survival (DFS) Results from the MRD 
Cohort of the Phase 2 CAPTIVATE Study Trial 

Wierda WG et al.
ASH 2020;Abstract 123.



CAPTIVATE Phase II Trial of First-Line Ibrutinib with Venetoclax
for CLL: 1-Year DFS Results from the MRD Cohort

Wierda WG et al. ASH 2020;Abstract 123.

30 month PFS Rate:

Confirmed uMRD:
- 95.3% placebo
- 100% ibrutinib

Without confirmed uMRD:
- 95.2% ibrutinib
- 96.7% ibr/ven

AEs were primarily grade 1/2 
and mostly occurred in early 
cycles of Ibr + Ven, with 
modest differences by 
randomized treatment arm. 



Fixed-Duration (FD) First-Line Treatment (tx) with 
Ibrutinib (I) plus Venetoclax (V) for Chronic 
Lymphocytic Leukemia (CLL)/Small Lymphocytic 
Lymphoma (SLL): Primary Analysis of the FD Cohort 
of the Phase 2 Captivate Study

Ghia P et al. 
ASCO 2021;Abstract 7501.

Monday,  June 7, 11:30 AM - 2:30 PM EDT
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• 2018: Presented with diffuse adenopathy and diagnosed with Stage III, 
Grade I-II FL
- Observed until fatigue worsened and patient desired treatment
- Discussion of R-chemotherapy and lenalidomide/rituximab (R2) as treatment options

• R2 → rituximab maintenance
• Patient remains in CR 2.5 years after completing maintenance therapy
• Agammaglobulinemia and COVID-19 vaccine 

Questions
• What is your opinion regarding R-chemotherapy and R2 as front-line treatment options?

• Does the extent of this patient’s disease have any influence on which regimen you would choose? 

Case Presentation – Dr Blackmon: A 50-year-old man 
with newly diagnosed Stage III, Grade I-II FL

Dr Amanda Blackmon



Case Presentation – Dr Blackmon: A 37-year-old 
woman with multiregimen-relapsed FL

• 2013: Diagnosed with Grade I-II, Stage IV FL with marrow involvement; 
B-symptoms at diagnosis 
- R-CHOP x 4 cycles with 4-year remission

• 2017: Biopsy-confirmed relapse → BR with response for 6 months
• 2018: Biopsy-confirmed relapse → R2, progressed within 6 months 
• Copanlisib administered with response for about 1 year, but complicated by mucositis, HSV, and 

fungemia
• Tazemetostat initiated; patient is EZH2 mutation-negative 

Questions
• Is testing for EZH2 mutation necessary before administering tazemetostat? Since tazemetostas has 

activity in patients with wildtype disease, is testing even necessary? Can you test on peripheral blood 
or do you need to rebiopsy?

• Given the patient’s young age, should we be considering treatment with a BiTE or CAR-T 
therapy? What is the role of transplant?

Dr Amanda Blackmon



Key Recent Publications and Presentations

• Salles G et al. Analyzing Efficacy Outcomes from the Phase 2 Study of Single-Agent Tazemetostat as 
Third-Line Therapy in Patients with Relapsed or Refractory Follicular Lymphoma to Identify 
Predictors of Response. ASH 2020;Abstract 2047.

• Jacobson CA et al. Primary Analysis of Zuma-5: A Phase 2 Study of Axicabtagene Ciloleucel (Axi-Cel) 
in Patients with Relapsed/Refractory (R/R) Indolent Non-Hodgkin Lymphoma (iNHL). ASH 
2020;Abstract 700.

• Fowler NH et al. Efficacy and Safety of Tisagenlecleucel in Adult Patients with Relapsed/Refractory 
Follicular Lymphoma: Interim Analysis of the Phase 2 Elara Trial. ASH 2020;Abstract 1149.



FDA Grants Accelerated Approval to Umbralisib for Marginal Zone 
Lymphoma and Follicular Lymphoma
Press Release: February 5, 2021

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-grants-accelerated-approval-umbralisib-marginal-zone-lymphoma-
and-follicular-lymphoma?utm_medium=email&utm_source=govdelivery

The Food and Drug Administration granted accelerated approval to umbralisib, a kinase inhibitor 
including PI3K-delta and casein kinase CK1-epsilon, for the following indications:
• Adult patients with relapsed or refractory marginal zone lymphoma (MZL) who have received 

at least one prior anti-CD20-based regimen
• Adult patients with relapsed or refractory follicular lymphoma (FL) who have received at least 

three prior lines of systemic therapy.

Approval was based on two single-arm cohorts of an open-label, multi-center, multi-cohort trial, 
UTX-TGR-205 (NCT02793583), in 69 patients with MZL who received at least one prior therapy, 
including an anti-CD20 containing regimen, and in 117 patients with FL after at least 2 prior 
systemic therapies. Patients received umbralisib 800 mg orally once daily until disease 
progression or unacceptable toxicity.



1. Gan L, et al. Biomark Res. 2018;6(1):10; 2. Béguelin W, et al. Cancer Cell. 2013;23(5)677-692. 
3. Bödör C, et al. Blood. 2013;122:3165-3168. 4. Italiano A, et al. Lancet Oncol. 2018;19(5):649-59; 
5. Morschhauser F, et al. Hematol Oncol. 2017 Jun;35:24-5.

EZH2

Naive B-cell

EZH2 EZH2

Memory B-cell 
(remembers 
pathogens)

Plasma cell
(makes antibodies)

Dark Zone   Light 
Zone

Oncogenic 
Mutations in EZH2

Germinal Center 
Derived Neoplasms

Apoptosis

Germinal Center Reaction

Tazemetostat, a selective, oral inhibitor of EZH2 has shown 
antitumor activity in non-Hodgkin’s lymphoma patients with 

either MT or WT EZH24,5

Tazemetostat

X

Follicular Lymphoma and EZH2

• EZH2 an epigenetic regulator of gene 
expression and cell fate decisions1

• EZH2 is required for normal B-cell biology 
and germinal center formation2

– Oncogenic mutations in EZH2
suppress exit from germinal state and 
“lock” B cells in this state thereby 
transforming into a cancer2

• EZH2 biology relevant in both mutant 
(MT) and wild-type (WT) EZH2 FL

– ~20% of patients with FL also have 
EZH2 gain of function mutations3

Courtesy of John P Leonard, MD



Analyzing Efficacy Outcomes from the Phase 2 Study 
of Single-Agent Tazemetostat As Third-Line Therapy 
in Patients with Relapsed or Refractory Follicular 
Lymphoma to Identify Predictors of Response 

Salles G et al.
ASH 2020;Abstract 2047.



Salles G et al. ASH 2020;Abstract 2047.



Ongoing Phase Ib/III Trial of Tazemetostat + 
Len/Rituximab in R/R FL

Batlevi CL et al. ASH 2020; Abstract 2052; Clinicaltrials.gov; NCT04224493 (Accessed January 2021). 

• Primary endpoint: 
• Stage 1: RP3D of tazemetostat in combination with R2

• Stage 2: PFS

Target accrual (N = 518)

• Grade I to IIIA FL

• At least 1 prior line of therapy

• No prior EZH2 inhibitor

• No prior lenalidomide for FL

Tazemetostat
+ 

Rituximab/Lenalidomide (R2)

Placebo 
+
R2

R



FDA Grants Accelerated Approval to Axicabtagene Ciloleucel for 
Relapsed or Refractory Follicular Lymphoma
Press Release – March 5, 2021

“The Food and Drug Administration granted accelerated approval to axicabtagene ciloleucel for adult 
patients with relapsed or refractory follicular lymphoma (FL) after two or more lines of systemic 
therapy.

Approval in FL was based on a single-arm, open-label, multicenter trial (ZUMA-5; NCT03105336) that 
evaluated axicabtagene ciloleucel, a CD19-directed chimeric antigen receptor (CAR) T cell therapy, in 
adult patients with relapsed or refractory FL after two or more lines of systemic therapy, including the 
combination of an anti-CD20 monoclonal antibody and an alkylating agent. Following 
lymphodepleting chemotherapy, axicabtagene ciloleucel was administered as a single intravenous 
infusion.

The main efficacy measures were objective response rate (ORR) and duration of response (DOR) as 
determined by an independent review committee. Among 81 patients in the primary efficacy analysis, 
the ORR was 91% with a complete remission (CR) rate of 60% and a median time-to-response of 1 
month. The median DOR was not reached, and the 1-year rate of continued remission was 76.2%. For 
all leukapheresed patients in this trial (n=123), the ORR was 89% with a CR rate of 62%.”

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-grants-accelerated-approval-axicabtagene-ciloleucel-relapsed-or-
refractory-follicular-lymphoma



Primary Analysis of Zuma-5: A Phase 2 Study of 
Axicabtagene Ciloleucel (Axi-Cel) in Patients with 
Relapsed/Refractory (R/R) Indolent Non-Hodgkin 
Lymphoma (iNHL) 

Jacobson CA et al.
ASH 2020;Abstract 700.



ZUMA-5 Primary Endpoint: ORR by IRRC Assessment

Jacobson CA et al. ASH 2020;Abstract 700.



Efficacy and Safety of Tisagenlecleucel in Adult 
Patients with Relapsed/Refractory Follicular 
Lymphoma: Interim Analysis of the Phase 2 Elara Trial 

Fowler NH et al.
ASH 2020;Abstract 1149.



ELARA Interim Analysis: Primary CR Endpoint

Fowler NH et al. ASH 2020;Abstract 1149.



ELARA: Overall Safety Profile

Fowler NH et al. ASH 2020;Abstract 1149.



Efficacy and Safety of Tisagenlecleucel (Tisa-cel) 
in Adult Patients (Pts) with Relapsed/Refractory 
Follicular Lymphoma (R/R FL): Primary Analysis 
of the Phase 2 Elara Trial

Schuster SJ et al. 
ASCO 2021;Abstract 7508.

Monday,  June 7, 11:30 AM - 2:30 PM EDT



Agenda
Module 1: Diffuse Large B-Cell Lymphoma (DLBCL)
• Dr Nguyen: A 75-year-old man with Stage IV gastric DLBCL 
• Key Recent Publications and Presentations

Module 2: Hodgkin Lymphoma
• Dr Nguyen: A 26-year-old woman with classical Hodgkin lymphoma
• Key Recent Publications and Presentations

Module 3: Chronic Lymphocytic Leukemia (CLL)
• Dr Morganstein: A 75-year-old man with relapsed CLL
• Dr Chen: A 66-year-old woman with newly diagnosed CLL receives acalabrutinib 
• Key Recent Publications and Presentations

Module 4: Follicular Lymphoma (FL)
• Dr Blackmon: A 50-year-old man with newly diagnosed Stage III, Grade I-II FL
• Dr Blackmon: A 37-year-old woman with multiregimen-relapsed FL 
• Key Recent Publications and Presentations

Module 5: Mantle Cell Lymphoma (MCL)
• Dr Blackmon: A 50-year-old man with relapsed blastoid MCL 
• Key Recent Publications and Presentations



Case Presentation – Dr Blackmon: A 50-year-old man 
with relapsed blastoid MCL

• Diagnosed with blastoid MCL → NORDIC regimen with molecular CR
• Autologous HSCT → rituximab maintenance
• Disease relapse 15 months later

• Ibrutinib administered but stopped after 3 weeks due to severe mucositis 
• Lisocabtagene maraleucel on clinical trial → refractory 30-day PET with progression
• Acalabrutinib → CR → allogeneic HSCT

Questions 
• Should acalabrutinib be given as maintenance in this patient who does not have any treatment 

options left should he relapse?
• Are late responses being seen after CAR T therapy in mantle cell lymphoma? This patient went 

into a remission about 2 months after his CAR T and we’re attributing this to acalabrutinib, but 
he did receive the CAR T. 

Dr Amanda Blackmon



A 78-year-old patient with MCL initially treated with BR followed by 
2 years of maintenance rituximab experiences disease relapse 3 years 
later. The patient is otherwise healthy. What would you recommend?

3%

6%

9%

16%

31%

35%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Zanubrutinib

Lenalidomide + rituximab

Acalabrutinib

Survey of live webinar audience

N = 32

Ibrutinib

Venetoclax + rituximab

Venetoclax



Key Recent Publications and Presentations

• Song Y et al. Treatment of Patients with Relapsed or Refractory Mantle-Cell Lymphoma with 
Zanubrutinib, a Selective Inhibitor of Bruton's Tyrosine Kinase. Clin Cancer Res 
2020;26(16):4216-24.

• Mato AR et al. Pirtobrutinib in Relapsed or Refractory B-Cell Malignancies (BRUIN): A Phase 1/2 
Study. Lancet 2021;397(10277):892-901.

• Eyre T et al. Efficacy of Venetoclax Monotherapy in Patients with Relapsed, Refractory Mantle 
Cell Lymphoma Post BTK Inhibition Therapy. EHA 2018;Abstract S855.

• Wang M et al. KTE-X19 CAR T-Cell Therapy in Relapsed or Refractory Mantle-Cell Lymphoma. 
N Engl J Med 2020;382:1331-42.



Efficacy of Zanubrutinib for MCL

Study
Evaluable 
patients ORR, CR Median DoR Median PFS

Phase I/II
(NCT02343120)

N = 48
R/R = 37
TN = 11

87%, 31%
87%, 30%
88%, 38%

16.2 mo (all)
14.7 mo
14.7 mo

15.4 mo

Phase II
(NCT03206970) N = 86 R/R 84%, 69% 19.5 mo 22.1 mo

Song Y et al. ICML 2019;Abstract 015; Tam CS et al. ICML 2019;Abstract 191; 
Tam CS. Clin Advances in Hem Oncol 2019;17(1):32-34; Song Y et al. Clin Cancer Res 2020;26(16):4216-24.



Lancet 2021;397(10277):892-901.



BRUIN: Change in Tumor Burden from Baseline with Pirtobrutinib
(LOXO-305) in Evaluable Patients with MCL

Mato AR et al. Lancet 2021;397(10277):892-901.

ORR
All patients: 52%

Prior BTK therapy: 52%



Venetoclax Monotherapy for BTK Inhibitor-Resistant MCL: 
Results Summary

Clinical endpoint
Venetoclax

(N = 20) 

Overall response rate (ORR)
Complete response rate

60%
20%

ORR (prior response to BTKi)
ORR (primary resistance to BTKi)

72.7%
44.4%

Median PFS 2.6 mo

Median OS 4.3 mo

No cases of clinical TLS were observed.

Eyre T et al. EHA 2018;Abstract S855.



The Combination of Venetoclax, Lenalidomide, and 
Rituximab in Patients with Newly Diagnosed Mantle 
Cell Lymphoma Induces High Response Rates and 
MRD Undetectability 

Phillips TJ et al. 
ASCO 2021;Abstract 7505.

Monday,  June 7, 11:30 AM - 2:30 PM EDT



N Engl J Med 2020;382:1331-42.



ZUMA-2: Objective Response (IRR), Survival and Key Toxicities

Wang M et al. N Engl J Med 2020;382(14):1331-42. 

Estimated 12-month survival rate

Median PFS 61%

Median OS 83%
Primary Endpoint

Key toxicities

Grade 1-2 Grade 3-4

Cytokine release 
syndrome 76% 15%

Neurologic events 32% 31%

Cytopenias — 94%

Infections 23% 32%



Current Concepts and 
Recent Advances in Oncology

Real World Oncology Rounds
A Daylong Clinical Summit Hosted in 
Partnership with Medical Oncology 

Association of Southern California (MOASC) 
Saturday, May 15, 2021
10:30 AM – 6:30 PM ET

(7:30 AM – 3:30 PM Pacific Time)



This program was recorded before the ASCO 2021 Annual Meeting. 

Data from the abstracts presented at this meeting can be accessed at 
https://meetinglibrary.asco.org/results?meetingView=2021%20ASCO
%20Annual%20Meeting.

https://meetinglibrary.asco.org/results?meetingView=2021%20ASCO%20Annual%20Meeting
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Case Presentation – Dr Nguyen: An 86-year-old man 
with a biochemical recurrence after local therapy

• PMH: HTN, atrial fibrillation well controlled, osteoporosis
• Diagnosed with Gleason 3 + 3 = 6, Stage II prostate cancer, s/p proton 

therapy and RT

• Three years later: PSA increasing slowly x 1 year then increased rapidly from 2.8 to 76 over 2 years
- CT/bone scan: No metastatic disease
- MRI: Inguinal lymphadenopathy suspicious for metastatic disease

• Every-3-month leuprolide, with downtrending PSA

Questions
• For this elderly man, with an ECOG PS of 0, would you consider adding abiraterone, enzalutamide or 

apalutamide, or would you wait until his disease progresses or his PSA rises again?
• In younger patients with lymph node involvement, who are motivated, would you consider using 

docetaxel up front even though they may not have a high burden of disease?

Dr Anthony Nguyen 



Regulatory and reimbursement issues aside, what systemic therapy 
would you typically add to ADT for an 80-year-old patient who 
presents with prostate cancer and 3 asymptomatic bone metastases?
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N Engl J Med 2020;382(23):2187-96.

• Fizazi K et al; ARAMIS Investigators. Nonmetastatic, Castration-Resistant Prostate Cancer and 
Survival with Darolutamide. N Engl J Med 2020;383(11):1040-9.

• Sternberg CN et al; PROSPER Investigators. Enzalutamide and Survival in Nonmetastatic, 
Castration-Resistant Prostate Cancer. N Engl J Med 2020;382(23):2197-206.

• Smith MR et al. Apalutamide and Overall Survival in Prostate Cancer. Eur Urol 2021;79(1):150-8.

• Armstrong AJ et al. ARCHES: A Randomized, Phase III Study of Androgen Deprivation Therapy 
With Enzalutamide or Placebo in Men With Metastatic Hormone-Sensitive Prostate Cancer. J Clin 
Oncol 2019;37(32):2974-86.

• Chi KN et al; TITAN Investigators. Apalutamide for Metastatic, Castration-Sensitive Prostate 
Cancer. N Engl J Med 2019;381(1):13-24.
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• Chi KN et al. Final Analysis Results from TITAN: A Phase III Study of Apalutamide (APA) versus 
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Receiving Androgen Deprivation Therapy (ADT). Genitourinary Cancers Symposium 2021;Abstract 11.
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Cancer. N Engl J Med 2019;381(2):121-31.
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Cohort 6 of the COSMIC-021 Study. ASCO 2020;Abstract 5564.



FDA Approves Relugolix for Advanced Prostate Cancer
Press Release: December 18, 2020

“On December 18, 2020, the U.S. Food and Drug Administration approved the first 
oral gonadotropin-releasing hormone (GnRH) receptor antagonist, relugolix, for 
adult patients with advanced prostate cancer.

Efficacy was evaluated in HERO (NCT03085095), a randomized, open label trial in 
men requiring at least one year of androgen deprivation therapy with either 
prostate cancer recurrence following radiation or surgery or newly diagnosed 
castration-sensitive advanced prostate cancer. 

Patients (N=934) were randomized (2:1) to receive relugolix 360 mg oral loading 
dose on the first day, followed by daily oral doses of 120 mg, or leuprolide acetate 
22.5 mg injection subcutaneously every 3 months for 48 weeks.”

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-relugolix-advanced-prostate-cancer



HERO Phase III Trial: Results Comparing Relugolix, an 
Oral GnRH Receptor Antagonist, versus Leuprolide 
Acetate for Advanced Prostate Cancer1

Oral Relugolix for Androgen-Deprivation Therapy
in Advanced Prostate Cancer2

1 Shore N et al.
ASCO 2020;Abstract 5602.

2 Shore ND et al. 
N Engl J Med 2020;382(23):2187-96.



HERO: Primary Endpoint – Sustained Castration
Key Secondary Endpoint – Noninferiority to Leuprolide

Shore N et al. ASCO 2020;Abstract 5602; Shore ND et al. N Engl J Med 2020;382(23):2187-96.



N Engl J Med 2020;383:1040-9. 
N Engl J Med 2020;382(23):2197-206. 

Eur J Cancer 2020;[Online ahead of print].



Survival: Darolutamide, Enzalutamide, Apalutamide

ARAMIS1 PROSPER2 SPARTAN3

Antiandrogen Darolutamide Enzalutamide Apalutamide

Median follow-up 49 mo 47 mo 52 mo

Median OS Not estimated 57 vs 56 mo 74 vs 60 mo

OS hazard ratio 0.69 0.73 0.78

1 Fizazi K et al; ARAMIS Investigators. N Engl J Med 2020;383:1040-9.
2 Sternberg CN et al; PROSPER Investigators. N Engl J Med 2020;382(23):2197-206. 
3 Smith MR et al; Eur Urol 2020;79(1):150-8.



FDA Approves First PSMA-Targeted PET Imaging Drug 
for Men with Prostate Cancer
Press Release: December 1, 2020

“The US Food and Drug Administration approved Gallium 68 PSMA-11 (Ga 68 PSMA-11) – the first 
drug for positron emission tomography (PET) imaging of prostate-specific membrane antigen (PSMA) 
positive lesions in men with prostate cancer.

Ga 68 PSMA-11 is indicated for patients with suspected prostate cancer metastasis (when cancer cells 
spread from the place where they first formed to another part of the body) who are potentially 
curable by surgery or radiation therapy. Ga 68 PSMA-11 is also indicated for patients with suspected 
prostate cancer recurrence based on elevated serum prostate-specific antigen (PSA) levels. Ga 68 
PSMA-11 is a radioactive diagnostic agent that is administered in the form of an intravenous injection.

Once administered via injection, Ga 68 PSMA-11 binds to PSMA, which is an important pharmacologic 
target for prostate cancer imaging because prostate cancer cells usually contain elevated levels of the 
antigen. As a radioactive drug that emits positrons, Ga 68 PSMA-11 can be imaged by PET to indicate 
the presence of PSMA-positive prostate cancer lesions in the tissues of the body.”

https://www.fda.gov/news-events/press-announcements/fda-approves-first-psma-targeted-pet-imaging-drug-men-prostate-
cancer#:~:text=Today%2C%20the%20U.S.%20Food%20and,in%20men%20with%20prostate%20cancer



Recent FDA Approvals of Next-Generation Antiandrogens in 
Metastatic Hormone-Sensitive Prostate Cancer

Agent Approval date Pivotal study

Enzalutamide December 16, 2019 ARCHES

Apalutamide September 17, 2019 TITAN

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



Survival Analyses for ARCHES and TITAN: ADT + Enzalutamide or 
Apalutamide in Metastatic HSPC

ARCHES (N = 1,150) TITAN (N = 1,052)

Characteristics
• 2/3rd high volume
• 17% prior docetaxel
• 25% prior RP/XRT

• 2/3rd high volume 
• 10% prior docetaxel
• 17% prior RP/XRT

ADT + enzalutamide
(n = 574)

ADT
(n = 576)

ADT + apalutamide
(n = 955)

ADT
(n = 554)

Radiographic PFS

NR 19.0 mo NR 22.1 mo

HR (overall): 0.39
• HR (prior docetaxel): 0.52
• HR (high volume): 0.43
• HR (low volume): 0.25

HR (overall): 0.48
• HR (prior docetaxel): 0.47
• HR (high volume): 0.53
• HR (low volume): 0.36

Overall survival

NR NR NR NR

HR: 0.81 (immature)

HR (overall): 0.67
• HR (prior docetaxel): 1.27
• HR (high volume): 0.68
• HR (low volume): 0.67

Armstrong AJ et al. J Clin Oncol 2019;37(32):2974-86. Chi KN et al. N Engl J Med 2019;381(1):13-24.

NR = not reached





TITAN – Final Analysis: Overall Survival

Chi KN et al. Genitourinary Cancers Symposium 2021;Abstract 11.

OS (Co-primary endpoint)
Median follow-up: 44.0 months

OS with adjustment for ~40% 
crossover from PBO



ENZAMET: ADT + Enzalutamide or Standard Nonsteroidal 
Antiandrogen — Primary Endpoint Overall Survival

Davis ID et al. N Engl J Med 2019;381(2):121-31.

A Mixed Bag
- High and Low 

Volume
- De novo vs Metach
- Concurrent 

Docetaxel
- Many Permutations

Median OS: Not estimable in either group
Est 3-yrs OS: 80% vs 72%



Cabozantinib in Combination with Atezolizumab in 
Patients with mCRPC: Results of Cohort 6 of the 
COSMIC-021 Study 

Agarwal N et al.
ASCO 2020;Abstract 5564.



Cabozantinib Targets Pathways Associated with 
Tumor Immune Suppression

Agarwal N et al. ASCO 2020;Abstract 5564.



COSMIC-021 Primary Endpoint: Investigator-Assessed ORR 
with Cabozantinib/Atezolizumab in mCRPC

Agarwal N et al. ASCO 2020;Abstract 5564.

ORR: (14/44) 32% 



CONTACT-02 Phase III Study Schema

Clinicaltrials.gov, Accessed October 2020 (NCT04446117)

Abiraterone/prednisone OR
Enzalutamide per investigator

Cabozantinib 40 mg QD
+ Atezolizumab 1,200 mg Q3W

Eligibility

• Metastatic CRPC
• Prior treatment with 

only 1 prior novel 
hormonal therapy for 
hormone-sensitive T3 
or T4, mHSPC, M0 
CRPC, or mCRPC

N = 580

1:1

Coprimary endpoints: Duration of PFS and OS



Case Presentation – Dr Moon: A 65-year-old man 
with metastatic castration-resistant prostate cancer 
and a germline BRCA2 mutation
• Strong family history of cancer
• Prostate cancer with bone metastases
• Leuprolide and abiraterone, with response for 12-14 months

• PSA rising
• Olaparib, with objective response, PSA decline by 50% and normalization of alkaline phosphatase

- 1 dose held due to white blood cell counts

Question
• Am I denying patients with other mutations beyond BRCA1 and BRCA2 the opportunity for PARP 

inhibitor treatment?

Dr Helen Moon



Key Recent Publications and Presentations

• de Bono J et al. Olaparib for Metastatic Castration-Resistant Prostate Cancer. N Engl J Med
2020;382(22):2091-102.

• Hussain M et al; PROfound Trial Investigators. Survival with Olaparib in Metastatic Castration-
Resistant Prostate Cancer. N Engl J Med 2020;383(24):2345-57.

• Abida W et al; TRITON2 investigators. Rucaparib in Men with Metastatic Castration-Resistant
Prostate Cancer Harboring a BRCA1 or BRCA2 Gene Alteration. J Clin Oncol 2020;38(32):3763-72.

• Hofman MS et al; TheraP Trial Investigators and the Australian and New Zealand Urogenital and 
Prostate Cancer Trials Group. 177Lu]Lu-PSMA-617 versus Cabazitaxel in Patients with Metastatic 
Castration-Resistant Prostate Cancer (TheraP): A Randomised, Open-Label, Phase 2 Trial. Lancet
2021;397(10276):797-804.



Inherited DNA Repair Gene Mutations in Men with mPC

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 mCRPC

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/



N Engl J Med 2020;382:2091-102.



PROfound Primary Endpoint: Imaging-Based PFS with Olaparib 
for Patients with mCRPC Who Had at Least 1 Alteration in 
BRCA1, BRCA2 or ATM (Cohort A)

de Bono J et al; PROfound investigators. N Engl J Med 2020;382(22):2091-102.

Olaparib
(n = 162)

Control
(n = 83) HR p-value

Median iPFS 7.4 mo 3.6 mo 0.34 <0.001



N Engl J Med 2020;383(24):2345-57.



PROfound: Overall Survival with Olaparib for Patients with mCRPC
Who Had at Least 1 Alteration in BRCA1, BRCA2 or ATM (Cohort A)

Hussain M et al; PROfound investigators. N Engl J Med 2020;383(24):2345-57.

Overall survival Cross-over adjusted overall survival



J Clin Oncol 2020;38(22):3763-72.



TRITON2: Response to Rucaparib in Patients with mCRPC
Harboring a BRCA1 or BRCA2 Gene Alteration

Abida W et al. TRITON2 investigators. J Clin Oncol 2020;38(32):3763-72. 

ORR per independent radiology review: 43.5% Confirmed PSA response rate: 54.8%



Hofman S et al. ASCO 2020;Abstract 5500.



Lancet 2021;397:797-804.



TheraP: Primary Endpoint — PSA Response ≥50% 

Hofman MS et al. Lancet 2021;397(10276):797-804.



Positive Results Announced from the Phase III VISION 
Trial of Radioligand Therapy 177Lu-PSMA-617 for 
Advanced Prostate Cancer 
Press Release: Mar 23, 2021

“The Phase III VISION study [is] evaluating the efficacy and safety of 177Lu-PSMA-
617, a targeted radioligand therapy in patients with progressive PSMA-positive 
metastatic castration-resistant prostate cancer (mCRPC) compared to best standard 
of care alone. 

The trial met both primary endpoints of overall survival and radiographic 
progression-free survival… The safety profile was consistent with data reported in 
previous clinical studies. 

Results from the VISION trial will be presented at an upcoming medical meeting and 
included in US and EU regulatory submissions.”

https://www.novartis.com/news/media-releases/novartis-announces-positive-result-phase-iii-study-radioligand-therapy-177lu-psma-617-
patients-advanced-prostate-cancer



Phase III Study of Lutetium-177-PSMA-617 in 
Patients with Metastatic Castration-Resistant 
Prostate Cancer (VISION) 

Morris MJ et al. 
ASCO 2021;Abstract LBA4.

Plenary Session: Sunday, June 6, 1:00 PM - 4:00 PM EDT 



Agenda
Module 1: Prostate Cancer
• Dr Nguyen: An 86-year-old man with a biochemical recurrence after local therapy 
• Key Recent Publications and Presentations
• Dr Moon: A 65-year-old man with metastatic castration-resistant prostate cancer and a gBRCA2 mutation
• Key Recent Publications and Presentations

Module 2: Urothelial Bladder Cancer (UBC)
• Dr Moon: An 82-year-old man with metastatic UBC
• Key Recent Publications and Presentations
• Dr Gosain: A 65-year-old woman with metastatic UBC
• Key Recent Publications and Presentations

Module 3: Renal Cell Carcinoma (RCC)
• Dr Lorber: A 77-year-old man with de novo metastatic clear cell RCC treated with ipilimumab/nivolumab 
• Dr Moon: A 43-year-old woman with metastatic RCC
• Key Recent Publications and Presentations



Case Presentation – Dr Moon: An 82-year-old man 
with metastatic urothelial bladder cancer

• PMH: DM, HTN, peripheral neuropathy, overweight with limited mobility, 
creatinine clearance 45-55%

• Non-muscle-invasive bladder cancer past 3-5 years, sporadically treated with TURBT
and BCG therapy

• Recently, CT urogram: Significant retroperitoneal lymph nodes, with squamous dedifferentiation
• Enrolled on a clinical trial of first-line enfortumab vedotin

Questions
• With an ECOG PS 1-2 and creatinine clearance of 45-55%, what treatment regimen would you 

recommend?

Dr Helen Moon



Key Recent Publications and Presentations

• Balar AV et al. Pembrolizumab for the Treatment of Patients with High-Risk (HR) Non-Muscle-
Invasive Bladder Cancer (NMIBC) Unresponsive to Bacillus Calmette-Guérin: Extended Follow-Up 
of KEYNOTE-057 Cohort A. Genitourinary Cancers Symposium 2021;Abstract 451.

• Bajorin DF et al. First Results from the Phase 3 CheckMate 274 Trial of Adjuvant Nivolumab vs 
Placebo in Patients Who Underwent Radical Surgery for High-Risk Muscle-Invasive Urothelial 
Carcinoma (MIUC). Genitourinary Cancers Symposium 2021;Abstract 391.

• Powles T et al. Avelumab Maintenance Therapy for Advanced or Metastatic Urothelial Carcinoma. 
N Engl J Med 2020;383(13):1218-30.



Pembrolizumab for the Treatment of Patients with 
High-Risk (HR) Non-Muscle-Invasive Bladder 
Cancer (NMIBC) Unresponsive to Bacillus 
Calmette-Guérin: Extended Follow-Up of 
KEYNOTE-057 Cohort A

Balar AV et al.
Genitourinary Cancers Symposium 2021;Abstract 451.



Extended Follow-Up of KEYNOTE-057: Response, Time to Response 
and Recurrence of HR NMIBC in Patients Who Experienced a CR

Balar AV et al. Genitourinary Cancers Symposium 2021;Abstract 451.

CR: 40.6%



First Results from the Phase 3 CheckMate 274 Trial 
of Adjuvant Nivolumab vs Placebo in Patients Who 
Underwent Radical Surgery for High-Risk Muscle-
Invasive Urothelial Carcinoma (MIUC)

Bajorin DF et al.
Genitourinary Cancers Symposium 2021;Abstract 391.



CheckMate 274: Disease-Free Survival in the ITT and PD-L1 ≥1% 
Populations  

Bajorin DF et al. Genitourinary Cancers Symposium 2021;Abstract 391.



N Engl J Med 2020;383:1218-30.



JAVELIN Bladder 100 Primary Endpoint: Overall Survival 

Powles T et al. N Engl J Med 2020;383:1218-30.

Overall PD-L1-positive

Avelumab 21.4 mo NE

Control 14.3 mo 17.1 mo

Hazard ratio 
(p-value)

0.69 
(p = 0.001)

0.56 
(p < 0.001)



FDA-Approved Immune Checkpoint Inhibitors for UBC

Agent Indication

Avelumab • Maintenance treatment after first-line platinum-containing chemotherapy
• Previously platinum-treated locally advanced or metastatic UBC

Pembrolizumab

• BCG-unresponsive, high-risk NMIBC in patients ineligible for or electing not to 
undergo cystectomy

• Locally advanced or metastatic cisplatin-ineligible UBC, PD-L1 CPS ≥10
• Ineligible for any platinum-containing therapy, regardless of PD-L1 status

Durvalumab FDA indication voluntarily withdrawn (2/22/2021)

Nivolumab • Previously platinum-treated locally advanced or metastatic UBC

Atezolizumab • Locally advanced or metastatic cisplatin-ineligible UBC, PD-L1 IC ≥5%
• Ineligible for any platinum-containing therapy, regardless of PD-L1 status

https://www.fda.gov/drugs/resources-information-approved-drugs/hematologyoncology-cancer-approvals-safety-notifications

NMIBC = non-muscle-invasive bladder cancer



Case Presentation – Dr Gosain: A 65-year-old woman 
with metastatic urothelial bladder cancer
• 2018: Non-muscle-invasive urothelial carcinoma s/p TURBT à lost to follow-up
• 8/2020: Presents with fatigue, worsening pain

- Workup: Iron deficiency, bladder mass, multiple bone lesions
- Urology workup: Large fungating bladder mass (biopsy) with bleeding c/w high-grade UCC

• Palliative RT to bladder
• Split-dose cisplatin (GFR: 50) + gemcitabine à Worsening renal function à Carboplatin/gemcitabine x 4
• New pulmonary and bone lesions à Pembrolizumab
• Liquid biopsy: MSS, MTB 3 mut/Mb; FGFR3, ATM and CDK12 mutations

Questions
• In light of her FGFR mutation, if their disease progresses, would you consider erdafitinib, or enfortumab

vedotin?
• Given her low TMB score, MSS and the FGFR mutation, would you have considered erdafitinib for second 

line versus immunotherapy? If considering immunotherapy, what would you recommend? 
• What side effects need to be watched for with erdatifinib and enfortumab vedotin, and how do you 

manage them? With enfortumab, could you expand a little on the data for the skin toxicity?

Dr Rahul Gosain



How would you generally sequence enfortumab vedotin and 
erdafitinib for a patient with metastatic UBC who is eligible to 
receive both agents?

46%

54%

42% 44% 46% 48% 50% 52% 54% 56%

Enfortumab vedotin à
erdafitinib

Erdafitinib à enfortumab
vedotin

Survey of live webinar audience

N = 63



Key Recent Publications and Presentations
• Powles T et al. Enfortumab Vedotin in Previously Treated Advanced Urothelial Carcinoma. 

N Engl J Med 2021;384(12):1125-35.

• Balar AV et al. EV-201 Cohort 2: Enfortumab Vedotin in Cisplatin-Ineligible Patients with Locally 
Advanced or Metastatic Urothelial Cancer Who Received Prior PD-1/PD-L1 Inhibitors. 
Genitourinary Cancers Symposium 2021;Abstract 394.

• Rosenberg JE et al. Study EV-103: Durability Results of Enfortumab Vedotin plus Pembrolizumab 
for Locally Advanced or Metastatic Urothelial Carcinoma. ASCO 2020;Abstract 5044.

• Siefker-Radtke AO et al. Erdafitinib in Locally Advanced or Metastatic Urothelial Carcinoma 
(mUC): Long-Term Outcomes in BLC2001. ASCO 2020;Abstract 5015.

• Tagawa ST et al. TROPHY-U-01: A Phase II Open-Label Study of Sacituzumab Govitecan in 
Patients With Metastatic Urothelial Carcinoma Progressing After Platinum-Based Chemotherapy 
and Checkpoint Inhibitors. J Clin Oncol 2021;[Online ahead of print].



Enfortumab Vedotin: Nectin-4 Targeted Therapy

Courtesy of Jonathan Rosenberg, MD



Priority Review Granted to 2 Applications of Enfortumab Vedotin
for Metastatic Urothelial Carcinoma
Press Release – April 19, 2021

“Two supplemental biologics license applications for enfortumab vedotin have been 
accepted by the FDA and granted priority review for the treatment of locally advanced or 
metastatic urothelial carcinoma”

The first application seeks to convert the current accelerated approval in the treatment of 
adult patients with locally advanced or metastatic urothelial cancer who have previously 
received a PD-1/PD-L1 inhibitor and a platinum-containing chemotherapy in the 
neoadjuvant/adjuvant, locally advanced or metastatic setting to a full approval based on 
results of the phase 3 EV-301 trial (NCT03474107).

The second application is based on results of the pivotal cohort 2 of the phase 2 EV-201 trial 
(NCT03219333) and seeks to expand the current indication to include patients who’ve 
previously been treated with a PD-1/PD-L1 inhibitor but are not eligible for cisplatin. The 
target action date for both applications is August 17, 2021.”

www.cancernetwork.com/view/priority-review-granted-to-two-applications-for-enfortumab-vedotin-in-metastatic-urothelial-carcinoma



N Engl J Med 2021;384(12):1125-35.



EV-301: Survival and Response Analyses

Powles T et al. N Engl J Med 2021;384(12):1125-35.

EV
(n = 301)

Chemo
(n = 307)

ORR 40.6% 17.9%

DCR 71.9% 53.4%

Incidence of treatment-related adverse 
events was similar in the two groups: 
• 93.9% versus 91.8%

Incidence of events of grade 3 or higher 
was also similar in the two groups:
• 51.4% versus 49.8%



EV-201 Cohort 2: Enfortumab Vedotin in Cisplatin-
Ineligible Patients with Locally Advanced or 
Metastatic Urothelial Cancer Who Received Prior 
PD-1/PD-L1 Inhibitors

Balar AV et al.
Genitourinary Cancers Symposium 2021;Abstract 394.



EV-201 Cohort 2: Change in Tumor Measurements per BICR

Balar AV et al. Genitourinary Cancers Symposium 2021;Abstract 394.



EV-201 Cohort 2: Response and Survival Analyses 

Efficacy endpoints (N = 91)

Confirmed ORR per BICR 52%

CR 20%

Median DOR 10.9 mo

Median PFS 5.8 mo

Median OS 14.7 mo

Balar AV et al. Genitourinary Cancers Symposium 2021;Abstract 394.



Study EV-103: Durability Results of Enfortumab
Vedotin plus Pembrolizumab for Locally Advanced or 
Metastatic Urothelial Carcinoma

Rosenberg JE et al.
ASCO 2020;Abstract 5044.



EV-103: Response to Enfortumab Vedotin with Pembrolizumab in 
the First-Line Setting

ORR: 73.3%

Rosenberg JE et al. ASCO 2020;Abstract 5044.



FGFR3 Genomic Alterations in Muscle-Invasive Bladder Cancer
Genomics of MIBC: TCGA

Robertson AG et al. Cell 2017;171(3):540-56; Cappellen D et al. Nat Genet 1999;23:18-20;  Nassar A et al. JCO Precis Oncol 2018;
Gust KM et al. Mol Cancer Ther 2013;12:1245-54; Grünewald S et al. Int J Cancer 2019; Sfakianos JP Eur Urol 2015;68(6):970-7. 

Courtesy of Guru Sonpavde, MD

• In muscle-invasive disease, FGFR3 mutations in ~20% of 
tumors, but protein and/or gene overexpression in ~50%.

• Activating mutations of FGFR3 in ~75% of low-grade papillary 
bladder tumors. 

• FGFR3-TACC3 fusions enriched in young, Asian, non-smokers, 
upper tract tumors (invasive, high grade)

• Preclinical evidence for activity of FGFR inhibitors in selected 
cells with FGFR alterations



Erdafitinib in Locally Advanced or Metastatic 
Urothelial Carcinoma (mUC): Long-Term Outcomes 
in BLC2001

Siefker-Radtke AO et al.
ASCO 2020;Abstract 5015.



BLC2001: Survival 

Siefker-Radtke AO et al. ASCO 2020;Abstract 5015.

Median OS: 11.3 monthsMedian PFS: 5.5 months



Courtesy of Matthew Galsky, MD.

Are FGFR3 Alterations Associated with Resistance to PD-1/PD-L1 
Blockade in Large Clinical Trial Cohorts?



Ongoing Phase III THOR Trial Design



FDA Grants Accelerated Approval to Sacituzumab Govitecan for 
Advanced Urothelial Cancer
Press Release – April 13, 2021

“The Food and Drug Administration granted accelerated approval to sacituzumab
govitecan for patients with locally advanced or metastatic urothelial cancer (mUC) who 
previously received a platinum-containing chemotherapy and either a programmed death 
receptor-1 (PD-1) or a programmed death-ligand 1 (PD-L1) inhibitor.

Efficacy and safety were evaluated in TROPHY (IMMU-132-06; NCT03547973), a single-
arm, multicenter trial that enrolled 112 patients with locally advanced or mUC who 
received prior treatment with a platinum-containing chemotherapy and either a PD-1 or 
PD-L1 inhibitor. Patients received sacituzumab govitecan, 10 mg/kg intravenously, on days 
1 and 8 of a 21-day treatment cycle.”

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-grants-accelerated-approval-sacituzumab-govitecan-
advanced-urothelial-cancer



J Clin Oncol 2021;[Online ahead of print].

of



TROPHY-U-01 (Cohort 1): ORR, Duration of Response and Survival

Tagawa ST et al. J Clin Oncol 2021;[Online ahead of print]; Loriot Y et al. ESMO 2020;Abstract LBA24.

Median PFS: 5.4 mo Median OS: 10.9 mo

ORR: 27% (31/113)

Median DOR: 7.2 mo
Median time to onset of response: 1.6 mo



Agenda
Module 1: Prostate Cancer
• Dr Nguyen: An 86-year-old man with a biochemical recurrence after local therapy 
• Key Recent Publications and Presentations
• Dr Moon: A 65-year-old man with metastatic castration-resistant prostate cancer and a gBRCA2 mutation
• Key Recent Publications and Presentations

Module 2: Urothelial Bladder Cancer (UBC)
• Dr Moon: An 82-year-old man with metastatic UBC
• Key Recent Publications and Presentations
• Dr Gosain: A 65-year-old woman with metastatic UBC
• Key Recent Publications and Presentations

Module 3: Renal Cell Carcinoma (RCC)
• Dr Lorber: A 77-year-old man with de novo metastatic clear cell RCC treated with ipilimumab/nivolumab 
• Dr Moon: A 43-year-old woman with metastatic RCC
• Key Recent Publications and Presentations



Case Presentation – Dr Lorber: A 77-year-old man 
with de novo metastatic clear cell RCC treated with 
ipilimumab/nivolumab

Dr Jeremy Lorber
• PMH: No underlying health issues
• Presented with de novo metastatic clear cell RCC with asymptomatic lung metastasis and symptoms of 

only mild flank pain 

• Ipilimumab/nivolumab with partial response lasting 20 months

Questions
• Given prolonged response to checkpoint inhibitor therapy, would it be reasonable to reintroduce 

ipilimumab? If not, what would be your preferred second-line treatment for this patient?
• How do you distinguish between the TKIs? Is the toxicity profile worse or different amongst the TKIs?

• Is cabozantinib better not used in first line since at least it preserves a later-line therapy whereas one is 
less likely to use something like axitinib in later line? 

• What role, if any, is there for nephrectomy in a patient like this man?



Case Presentation – Dr Moon: A 43-year-old woman 
with metastatic RCC

• Presents with a cough, and lung metastases are identified from an 11-cm RCC primary

• Ipilimumab/nivolumab x 3
- Last held due to “terrible” colitis, which resolved with steroids

• Maintenance nivolumab x 1.5 years, with near CR

Question

• Would you have selected a double-immunotherapy regimen versus one of the currently 
available TKI/immunotherapy combinations? 

Dr Helen Moon



Key Recent Publications and Presentations
• Powles T et al. Pembrolizumab plus Axitinib versus Sunitinib Monotherapy as First-Line 

Treatment of Advanced Renal Cell Carcinoma (KEYNOTE-426): Extended Follow-Up from a 
Randomised, Open-Label, Phase 3 Trial. Lancet Oncol 2020;21(12):1563-73.

• Choueiri TK et al. Updated Efficacy Results from the JAVELIN Renal 101 Trial: First-Line 
Avelumab plus Axitinib versus Sunitinib in Patients with Advanced Renal Cell Carcinoma. Ann
Oncol 2020;31(8):1030-39.

• Choueiri TK et al; CheckMate 9ER Investigators. Nivolumab plus Cabozantinib versus Sunitinib 
for Advanced Renal-Cell Carcinoma. N Engl J Med 2021;384(9):829-41.

• Motzer R et al; CLEAR Trial Investigators. Lenvatinib plus Pembrolizumab or Everolimus for 
Advanced Renal Cell Carcinoma. N Engl J Med 2021;384(14):1289-300.

• Pal SK et al. A Comparison of Sunitinib with Cabozantinib, Crizotinib, and Savolitinib for
Treatment of Advanced Papillary Renal Cell Carcinoma: A Randomised, Open-Label, Phase 2 
Trial. Lancet 2021;397(10275):695-703.



Pembrolizumab versus Placebo as Post-Nephrectomy 
Adjuvant Therapy for Patients with Renal Cell 
Carcinoma: Randomized, Double-Blind, Phase III 
KEYNOTE-564 Study 

Choueiri TK et al. 
ASCO 2021;Abstract LBA5.

Plenary Session: Sunday, June 6, 1:00 PM - 4:00 PM EDT 



Lancet Oncol 2020;21:1563-73.



KEYNOTE-426: Overall Survival with Extended Follow-Up

Powles T et al. Lancet Oncol 2020;21:1563-73.

Median
Not reached

35.7 mos



Ann Oncol 2020;31(8):1030-9. 



JAVELIN Renal 101: PFS in the PD-L1+ and Overall Populations

Time Since Randomization (months) Time Since Randomization (months)

N mPFS

Avelumab + 
Axitinib

270 13.8 mo

Sunitinib 290 7.0 mo

HR (p-value) 0.62 (<0.0001)

PD-L1 ≥ 1% Population
N mPFS

Avelumab + 
Axitinib

442 13.3 mo

Sunitinib 444 8.0 mo

HR (p-value) 0.69 (<0.0001)

Overall Population

Choueiri TK et al. Ann Oncol 2020;31(8):1030-9.



FDA Approves Nivolumab with Cabozantinib for 
Advanced RCC
Press Release: January 22, 2021

“On January 22, 2021, the Food and Drug Administration approved the combination 
of nivolumab and cabozantinib as first-line treatment for patients with advanced 
renal cell carcinoma (RCC).

Efficacy was evaluated in CHECKMATE-9ER (NCT03141177), a randomized, open-
label trial in patients with previously untreated advanced RCC. Patients were 
randomized to receive either nivolumab 240 mg over 30 minutes every 2 weeks in 
combination with cabozantinib 40 mg orally once daily (n=323) or sunitinib 50 mg 
orally daily for the first 4 weeks of a 6-week cycle (4 weeks on treatment followed 
by 2 weeks off) (n=328).”

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-nivolumab-plus-cabozantinib-advanced-renal-cell-carcinoma



N Engl J Med 2021;384(9):829-41.



CheckMate 9ER Survival Analyses: Nivolumab/Cabozantinib for 
Previously Untreated Advanced RCC

Choueiri TK et al. N Engl J Med 2021;384(9):829-41; ESMO 2020;Abstract 696O.

Progression-free survival per BICR Overall survival



N Engl J Med 2021;384(14):1289-1300.

N Engl J Med 2021;384(14):1360-61.



CLEAR: Progression-Free Survival

Motzer R et al. N Engl J Med 2021;384(14):1289-1300.



CLEAR: Overall Survival

Motzer R et al. N Engl J Med 2021;384(14):1289-1300.



Lancet 2021;397(10275):695-703.

Lancet 2021;397(10275):645-47.



Pal SK et al. Lancet 2021;397(10275):695-703.

Sunitinib with Cabozantinib, Crizotinib, and Savolitinib for 
Treatment of Advanced Papillary RCC

Progression-free survival Overall survival



J Clin Oncol 2020;38:3088-94.

Salvage Ipilimumab and Nivolumab in Patients
With Metastatic Renal Cell Carcinoma After Prior
Immune Checkpoint Inhibitors



Ongoing Phase III CONTACT-03 Trial Design

Primary endpoints: PFS and OS
Secondary endpoints include Objective Response, Duration of Response 

Eligibility (N = 500)

• Inoperable, locally advanced or metastatic 
RCC

• After radiographic tumor progression during 
or after ICI

• Karnofsky PS ≥70

• Not more than 1 prior ICI regimen

• Not more than 2 prior lines for advanced 
disease

Atezolizumab 
+

Cabozantinib

R

Clinicaltrials.gov; NCT02811861 (Accessed February 2021).

Cabozantinib



FDA Approves Tivozanib for Relapsed or Refractory 
Advanced Renal Cell Carcinoma
Press Release: March 10, 2021
“The Food and Drug Administration approved tivozanib, a kinase inhibitor, for adult patients with 
relapsed or refractory advanced renal cell carcinoma (RCC) following two or more prior systemic 
therapies.
Efficacy was evaluated in TIVO-3 (NCT02627963), a randomized (1:1), open-label, multicenter trial of 
tivozanib versus sorafenib in patients with relapsed or refractory advanced RCC who received two or 
three prior systemic treatments, including at least one VEGFR kinase inhibitor other than sorafenib or 
tivozanib. Patients were randomized to either tivozanib 1.34 mg orally once daily for 21 consecutive 
days every 28 days or sorafenib 400 mg orally twice a day continuously, until disease progression or 
unacceptable toxicity.
The main efficacy outcome measure was progression-free survival (PFS), assessed by a blinded 
independent radiology review committee. Other efficacy endpoints were overall survival (OS) and 
objective response rate (ORR).
Median PFS was 5.6 months in the tivozanib arm (n=175) compared with 3.9 months for those treated 
with sorafenib (HR 0.73; p=0.016). Median OS was 16.4 and 19.2 months, for the tivozanib and 
sorafenib arms, respectively (HR 0.97). The ORR was 18% for the tivozanib arm and 8% for the 
sorafenib arm.”

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-tivozanib-relapsed-or-refractory-advanced-renal-cell-carcinoma
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Case Presentation – Dr Lorber: A 74-year-old woman 
with MSI-high mCRC – BRAF V600E mutation 

• Diagnosed with cecal adenocarcinoma on colonoscopy (prompted by screening 
stool DNA test). 
- Asymptomatic
- Staging CT scan: pericecal adenopathy and three liver metastases, measuring 1-3 cm 

• Genetic analyses: loss of MLH-1 and PMS-2 expression and a BRAF V600E mutation
• Pembrolizumab therapy → CT scan at 3 months showed complete resolution of liver metastases and 

pericecal adenopathy
• Combined hemicolectomy and metastasectomy → pCR
• Pembrolizumab therapy continued

Questions
• Now that she’s had a great response and resection and no evidence of disease, is there an optimal 

duration of therapy after surgery?
• What is the role of ctDNA testing, if any, or other assessments? 

Dr Jeremy Lorber



Key Recent Publications and Presentations

• André T et al. Pembrolizumab in Microsatellite-Instability-High Advanced Colorectal Cancer. N Engl
J Med 2020;383(23):2207-18.

• Tabernero J et al. Encorafenib plus Cetuximab as a New Standard of Care for Previously 
Treated BRAF V600E-Mutant Metastatic Colorectal Cancer: Updated Survival Results and Subgroup 
Analyses from the BEACON Study. J Clin Oncol 2021;39(4):273-84.

• Siena S et al. Trastuzumab Deruxtecan (DS-8201) in Patients with HER2-Expressing Metastatic 
Colorectal Cancer (DESTINY-CRC01): A Multicentre, Open-Label, Phase 2 Trial. Lancet Oncol 2021; 
Online ahead of print.



in



KEYNOTE-177: Primary Survival Endpoints

André T et al. N Engl J  Med 2020;383(23):2207-18. 

At the time of data cutoff, data on overall survival were still evolving.



Genomic Markers in CRC



J Clin Oncol 2021;39(4):273-84. 

Standard



BEACON: Overall Survival Results

Tabanero J et al. J Clin Oncol 2021;39(4):273-84.



Lancet Oncol 2021;[Online ahead of print].



DESTINY-CRC01: Response 

Siena S et al. Lancet Oncol 2021;[Online ahead of print].

ORR: 45.3%Best Change in Tumor Size



DESTINY-CRC01: AEs of Special Interest

Siena S et al. ASCO 2020;Abstract 4000.



Trastuzumab Deruxtecan (T-DXd; DS-8201) in Patients 
(pts) with HER2-Expressing Metastatic Colorectal 
Cancer (mCRC): Final Results from a Phase 2, 
Multicenter, Open-Label Study (DESTINY-CRC01)

Yoshino T et al. 
ASCO 2021;Abstract 3505.

Monday, June 7, 1:15 PM - 4:15 PM EDT



Case Presentation – Dr Dayyani: A 60-year-old 
woman with MSS mCRC – TMB 35.4 mut/Mb, KRAS 
G12D mutation
• Diagnosed in Iran at age 45 with rectal cancer, s/p chemoradiation therapy 

and surgery à FOLFOX x 6
• 9/2017: Moved to US, recurrence with lung and abdominal lymph node metastases
• Capecitabine/bevacizumab, with mixed response à CAPOX/bevacizumab (severe oxaliplatin reaction)
• FOLFIRI, with nausea and frequent ER visits à Maintenance 5-FU/LV and dose-reduced 

bevacizumab à PD
• Regorafenib 80 mg daily, with poor tolerability
• NGS: MSS, KRAS G12D, TMB 35.4 mut/Mb
• Discussed treatment with single-agent pembrolizumab

Questions
• What are your views on the clinical data available with third-line single-agent regorafenib and

third-line TAS-102 plus bevacizumab? How would you prefer to sequence these treatments? 
• Is it reasonable in a patient with KRAS mutation G12D, microsatellite stable to try pembrolizumab due 

to the high TMB score? 

Dr Farshid Dayyani



Key Recent Publications and Presentations

• Van Cutsem E et al. Trifluridine/Tipiracil plus Bevacizumab in Patients with Untreated Metastatic 
Colorectal Cancer Ineligible for Intensive Therapy: The Randomized TASCO1 Study. Ann Oncol 
2020;31(9):1160-8.

• Pfeiffer P et al. TAS-102 with or without Bevacizumab in Patients with Chemorefractory Metastatic 
Colorectal Cancer: An Investigator-Initiated, Open-Label, Randomised, Phase 2 Trial. Lancet Oncol 
2020;21(3):412-20.



Ann Oncol 2020;31(9):1160-8.



TASCO1: TAS-102 with Bevacizumab for Untreated mCRC 
Ineligible for Intensive Therapy 

Van Cutsem E et al. Ann Oncol 2020;31(9):1160-8.

Cape/Bev
(n = 76)

TAS-102/Bev
(n = 77)

mPFS 7.8 mo 9.2 mo

HR: 0.71

Cape/Bev
(n = 76)

TAS-102/Bev
(n = 77)

mOS 16.2 mo 18.0 mo

HR: 0.56





TAS-102 with or without Bevacizumab: Efficacy Results

Pfeiffer P et al. Lancet Oncol 2020;21(3):412-20. 

Disease control rate: 

• TAS-102/Bev = 67% 

• TAS-102 = 51% 

Median progression-free survival
TAS-102 2.6 mo
TAS-102 plus bevacizumab 4.6 mo
HR 0.45; p = 0.0015

TAS-102
TAS-102 plus bevacizumab
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Median overall survival
TAS-102 6.7 mo
TAS-102 plus bevacizumab 9.4 mo
HR 0.55; p = 0.028



The TRUSTY Study: A Randomized Phase 2/3 Study of 
Trifluridine/Tipiracil plus Bevacizumab versus 
Irinotecan and Fluoropyrimidine plus Bevacizumab as 
Second-Line Treatment in Patients with Metastatic 
Colorectal Cancer

Kuboki Y et al. 
ASCO 2021;Abstract 3507.

Monday, June 7, 1:15 PM - 4:15 PM EDT
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Case Presentation – Dr Dayyani: A 60-year-old man 
with relapsed MSS esophageal squamous cell cancer 
– PD-L1 CPS 15

• Long history of swallowing difficulties, with multiple EGDs and biopsies 
significant for inflammation and ulcers but no malignancy

• 10/2017: Severe pain in swallowing and constant esophageal spasms

• 11/2017: Admitted to UCI, underwent EGD/EUS, with biopsy significant for esophageal SCC
• FOLFOX x 6 à Concurrent chemoRT with carboplatin/paclitaxel
• 9/2018: Laparoscopic and thorascopic esophagectomy (ypTis ypN0)
• Remains NED on surveillance but last clinic visit in 11/2020 due to COVID-19
• Recurrent disease, with pleural effusion, dysphagia, ascites, anorexia, hypercalcemia

• Testing: PD-L1 CPS 15, MSS

Questions
• Would you treat with single-agent pembrolizumab, paclitaxel, or a combination?

Dr Farshid Dayyani



Regulatory and reimbursement issues aside, what is your usual 
initial treatment for a 65-year-old patient with MSS adenocarcinoma 
of the esophagus with a PD-L1 CPS of 0?
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Key Recent Publications and Presentations

• Kelly RJ et al. Adjuvant Nivolumab in Resected Esophageal or Gastroesophageal Junction Cancer. N Engl J 
Med 2021;384(13):1191-203.

• Kato K et al. Pembrolizumab plus Chemotherapy versus Chemotherapy as First-Line Therapy in Patients 
with Advanced Esophageal Cancer: The Phase 3 KEYNOTE-590 Study. ESMO 2020;Abstract LBA8_PR. 

• Moehler M et al. Nivolumab plus Chemotherapy versus Chemotherapy as First-Line Treatment for 
Advanced Gastric Cancer/Gastroesophageal Junction Cancer/Esophageal Adenocarcinoma: 
First Results of the CheckMate 649 Study. ESMO 2020;Abstract LBA6. 





CheckMate-577: Disease-Free Survival in the Overall Population

Kelly RJ et al. N Engl J Med 2021;384(13):1191-203. 



Adjuvant Nivolumab (NIVO) in Resected Esophageal 
or Gastroesophageal Junction Cancer (EC/GEJC) 
Following Neoadjuvant Chemoradiotherapy (CRT): 
Expanded Efficacy and Safety Analyses from 
CheckMate 577

Kelly RJ et al. 
ASCO 2021;Abstract 4003.

Saturday, June 5, 1:45 PM - 4:45 PM EDT



Multicenter, Randomized Phase II Study of 
Neoadjuvant Pembrolizumab plus Chemotherapy 
and Chemoradiotherapy in Esophageal 
Adenocarcinoma (EAC)

Shah MA et al. 
ASCO 2021;Abstract 4005.

Saturday, June 5, 1:45 PM - 4:45 PM EDT



Checkpoint Inhibitor Approvals in Gastric, GEJ and Esophageal Cancers

Regimen Location Histology Setting PD-L1

Pembrolizumab
7/30/2019

Esophageal, 
GEJ

Squamous • Recurrent locally advanced or metastatic 
• Not amenable to surgical resection or definitive 

chemoradiation  
• After ≥1 prior lines of systemic therapy 

CPS ≥10 

Nivolumab
6/10/2020

Esophageal Squamous • Unresectable advanced, recurrent or metastatic 
• After prior fluoropyrimidine- and platinum-based 

chemotherapy 

Not 
required

Pembrolizumab + 
cisplatin/5-FU
3/22/2021

Esophageal,
GEJ

Adenocarcinoma 
and squamous 

• Recurrent locally advanced or metastatic 
• Not amenable to surgical resection or definitive 

chemoradiation 

Not 
required

Nivolumab + mFOLFOX6 
or CAPOX
4/16/2021

Gastric, GEJ,
esophageal

Adenocarcinoma • Advanced or metastatic gastric, GEJ or esophageal 
adenocarcinoma

Not 
required

Pembrolizumab + 
trastuzumab + 
chemotherapy
5/5/2021

Gastric, GEJ Adenocarcinoma • First-line treatment for locally advanced 
unresectable or metastatic HER2-positive gastric or 
GEJ adenocarcinoma

Not 
required



FDA Approves Pembrolizumab in Combination with 
Chemotherapy for Esophageal or GEJ Carcinoma
Press Release – March 22, 2021

“On March 22, 2021, the Food and Drug Administration approved pembrolizumab in combination 
with platinum and fluoropyrimidine-based chemotherapy for patients with metastatic or locally 
advanced esophageal or gastroesophageal (GEJ) (tumors with epicenter 1 to 5 centimeters above 
the gastroesophageal junction) carcinoma who are not candidates for surgical resection or 
definitive chemoradiation.

Efficacy was evaluated in KEYNOTE-590 (NCT03189719), a multicenter, randomized, placebo-
controlled trial that enrolled 749 patients with metastatic or locally advanced esophageal or 
gastroesophageal junction carcinoma who were not candidates for surgical resection or definitive 
chemoradiation. 

The recommended pembrolizumab dose for esophageal cancer is 200 mg every 3 weeks or 400 mg 
every 6 weeks.”

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-pembrolizumab-esophageal-or-gej-
carcinoma?utm_medium=email&utm_source=govdelivery



Pembrolizumab plus Chemotherapy versus 
Chemotherapy as First-Line Therapy in Patients 
with Advanced Esophageal Cancer: The Phase 3 
KEYNOTE-590 Study

Kato K et al.
ESMO 2020;Abstract LBA8_PR. 



KEYNOTE-590: Overall Survival 

Kato K et al. ESMO 2020;Abstract LBA8_PR. 



KEYNOTE-590: Progression-Free Survival 

Kato K et al. ESMO 2020;Abstract LBA8_PR. 



FDA Approves Nivolumab with Chemotherapy for Front-Line 
Advanced Gastric Cancer
Press Release – April 16, 2021

“The FDA approved nivolumab in combination with certain types of chemotherapy for the frontline 
treatment of patients with advanced or metastatic gastric cancer, gastroesophageal junction 
cancer and esophageal adenocarcinoma, making it the first approved immunotherapy for this 
patient population.

The agency based the approval on data from the randomized, multicenter, open-label phase 3 
CheckMate-649 trial, designed to evaluate nivolumab – a monoclonal antibody that inhibits tumor 
growth by enhancing T-cell function – plus chemotherapy in 1,581 patients with previously 
untreated advanced or metastatic gastric cancer, gastroesophageal junction cancer and 
esophageal adenocarcinoma. Of the 789 patients treated in the nivolumab arm, median overall 
survival was 13.8 months, compared with 11.6 months for patients who received chemotherapy 
alone.”

https://www.cancernetwork.com/view/fda-approves-nivolumab-plus-chemo-for-frontline-advanced-gastric-
cancer?utm_source=sfmc&utm_medium=email&utm_campaign=4.16.21_CN_Breaking&eKey=Z2tlbGx5QHJlc2VhcmNodG9wcm
FjdGljZS5jb20=



Nivolumab plus Chemotherapy versus 
Chemotherapy as First-Line Treatment for 
Advanced Gastric Cancer/Gastroesophageal 
Junction Cancer/Esophageal Adenocarcinoma: 
First Results of the CheckMate 649 Study

Moehler M et al.
ESMO 2020;Abstract LBA6. 



CheckMate 649: Dual Primary Endpoint – OS (PD-L1 CPS ≥5) 

Moehler M et al. ESMO 2020;Abstract LBA6. 



First-Line (1L) Nivolumab (NIVO) plus Chemotherapy 
(Chemo) versus Chemo in Advanced Gastric 
Cancer/Gastroesophageal Junction Cancer/Esophageal 
Adenocarcinoma (GC/GEJC/EAC): Expanded Efficacy 
and Safety Data from CheckMate 649

Moehler MH et al. 
ASCO 2021;Abstract 4002.

Saturday, June 5, 1:45 PM - 4:45 PM EDT



Nivolumab (NIVO) plus Ipilimumab (IPI) or NIVO plus 
Chemotherapy (Chemo) versus Chemo as First-Line 
(1L) Treatment for Advanced Esophageal Squamous 
Cell Carcinoma (ESCC): First Results of the CheckMate
648 Study

Chau I et al. 
ASCO 2021;Abstract LBA4001.

Saturday, June 5, 1:45 PM - 4:45 PM EDT



Case Presentation – Dr Del Rosario: A 49-year-old 
woman with HER2-positive metastatic gastric 
adenocarcinoma – PD-L1 CPS 5

Dr Michael Del Rosario

• HER2-positive, MMR proficient, metastatic gastric adenocarcinoma, PD-L1 CPS: 5, 
ECOG PS: 1

• FOLFOX/trastuzumab

Questions
• Upon disease progression is immunotherapy still an option in light of her PD-L1 CPS of 5? 
• Does HER2 status need to be confirmed upon disease progression? What treatment would 

you recommend if the tumor remains HER2-positive? If the tumor is now HER2-negative?
• With trastuzumab deruxtecan, which side effects should we monitor for in patients? How 

should we monitor for ILD? 

FPOFPO



Regulatory and reimbursement issues aside, what third-line treatment 
would you recommend for a younger patient (PS 0) with metastatic 
HER2-positive, MSS gastric cancer (CPS <1) with progression on 
FOLFOX/trastuzumab and then paclitaxel/ramucirumab?
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Survey of live webinar audience
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Key Recent Publications and Presentations

• Shitara K et al. Trastuzumab Deruxtecan in Previously Treated HER2-Positive Gastric Cancer. N Engl J 
Med 2020;382(25):2419-30.

• Dayyani F et al. A Phase Ib Multicenter Study of Trifluridine/Tipiracil (FTD/TPI) in Combination with 
Irinotecan (IRI) in Patients with Advanced Recurrent or Unresectable Gastric and Gastroesophageal 
Adenocarcinoma (aGEC) After at Least One Line of Treatment with a Fluoropyrimidine and Platinum 
Containing Regimen. Gastrointestinal Cancers Symposium 2021;Abstract TPS251.

• Hara H et al. A Phase I/II Trial of Trifluridine/Tipiracil in Combination with Irinotecan in Patients 
with Advanced Gastric Cancer Refractory to Fluoropyrimidine, Platinum, and Taxane. 
Gastrointestinal Cancers Symposium 2021;Abstract 210.



FDA Approves Trastuzumab Deruxtecan for HER2-Positive Gastric 
Adenocarcinomas
Press Release – January 15, 2021

“On January 15, 2021, the Food and Drug Administration approved fam-trastuzumab 
deruxtecan-nxki for adult patients with locally advanced or metastatic HER2-positive 
gastric or gastroesophageal (GEJ) adenocarcinoma who have received a prior 
trastuzumab-based regimen.

Efficacy was evaluated in a multicenter, open-label, randomized trial (DESTINY-
Gastric01, NCT03329690) in patients with HER2-positive locally advanced or 
metastatic gastric or GEJ adenocarcinoma who had progressed on at least two prior 
regimens, including trastuzumab, a fluoropyrimidine- and a platinum-containing 
chemotherapy. A total of 188 patients were randomized (2:1) to receive fam-
trastuzumab deruxtecan-nxki 6.4 mg/kg intravenously every 3 weeks or physician’s 
choice of either irinotecan or paclitaxel monotherapy.”

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-fam-trastuzumab-deruxtecan-nxki-her2-positive-
gastric-adenocarcinomas



Trastuzumab Deruxtecan (T-DXd) Is a Novel Antibody-Drug Conjugate
Designed to Deliver an Antitumor Effect

Siena S et al. ASCO 2020;Abstract 4000.



N Engl J Med 2020;382(25):2419-30



DESTINY-Gastric01: Trastuzumab Deruxtecan for 
Previously Treated HER2-Positive Gastric Cancer

Shitara K et al. N Engl J Med 2020;382(25):2419-30. 

T-DXd
(n = 119)

PC
(n = 56)

ORR 51% 14%

Confirmed ORR 43% 12%

CR 8% 0%

PR 34% 12%



DESTINY-Gastric01: Survival Results

Shitara K et al. N Engl J Med 2020;382(25):2419-30. 

Median OS:
12.5 vs 8.4 mo
HR 0.59 (95% CI 0.39-0.88)
p=0.01

Median PFS:
5.6 vs 3.5 mo
HR 0.47 (95% CI 0.31-0.71)



DESTINY-Gastric01: AEs of Special Interest – Interstitial Lung Disease 

Yamaguchi K et al. ESMO World GI Congress 2020;Abstract O-11. 



Ongoing Phase III Trial of Trastuzumab Deruxtecan for 
HER2-Positive Gastric Cancer

Clinicaltrials.gov; Accessed February 2021.

Trial (NCT#) Phase Target (N) Setting Treatment arms

DESTINY-Gastric04 
(NCT04704934) III 490

Metastatic and/or 
unresectable gastric or GEJ 

adenocarcinoma; 
Progression on or after 

trastuzumab-based regimen

• Trastuzumab
deruxtecan

• Ramucirumab + 
paclitaxel



FDA Grants Accelerated Approval to Pembrolizumab with Trastuzumab 
and Chemotherapy as First-Line Therapy for HER2-Positive Gastric Cancer
Press Release – May 5, 2021

“On May 5, 2021, the Food and Drug Administration granted accelerated approval to pembrolizumab in 
combination with trastuzumab, fluoropyrimidine- and platinum-containing chemotherapy for the first-line 
treatment of patients with locally advanced unresectable or metastatic HER2 positive gastric or 
gastroesophageal junction (GEJ) adenocarcinoma.

Approval was based on the prespecified interim analysis of the first 264 patients of the ongoing KEYNOTE-
811 (NCT03615326) trial, a multicenter, randomized, double-blind, placebo-controlled trial in patients with 
HER2-positive advanced gastric or gastroesophageal junction (GEJ) adenocarcinoma who had not previously 
received systemic therapy for metastatic disease. Patients were randomized (1:1) to receive pembrolizumab 
200 mg or placebo every 3 weeks, in combination with trastuzumab and either fluorouracil plus cisplatin or 
capecitabine plus oxaliplatin.

The main efficacy measure for this analysis was overall response rate (ORR) assessed by blinded independent 
review committee. The ORR was 74% in the pembrolizumab arm and 52% in the placebo arm (one-sided p-
value< 0.0001, statistically significant). The median duration of response (DoR) was 10.6 months for patients 
treated with pembrolizumab and 9.5 months for those in the placebo arm.”

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-grants-accelerated-approval-pembrolizumab-her2-positive-
gastric-cancer



A Phase Ib Multicenter Study of Trifluridine/Tipiracil
(FTD/TPI) in Combination with Irinotecan (IRI) in 
Patients with Advanced Recurrent or Unresectable 
Gastric and Gastroesophageal Adenocarcinoma 
(aGEC) After at Least One Line of Treatment with a 
Fluoropyrimidine and Platinum Containing Regimen

Dayyani F et al.
Gastrointestinal Cancers Symposium 2021;Abstract TPS251.



TAS-102 in Combination with Irinotecan: Ongoing Phase Ib Study 
Design and Objectives

Dayyani F et al. Gastrointestinal Cancers Symposium 2021;Abstract TPS251.

Current Enrollment (n = 20)

Primary Objective:
• Regimen feasibility and 

efficacy estimate

Secondary Objectives:
• Overall survival
• Overall response rate
• Adverse events



A Phase I/II Trial of Trifluridine/Tipiracil in 
Combination with Irinotecan in Patients with 
Advanced Gastric Cancer Refractory to 
Fluoropyrimidine, Platinum, and Taxane

Hara H et al.
Gastrointestinal Cancers Symposium 2021;Abstract 210.



TAS-102 in Combination with Irinotecan: Results from a Phase I/II Study

Hara H et al. Gastrointestinal Cancers Symposium 2021;Abstract 210.
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• Dr Lorber: A 74-year-old woman with MSI-high mCRC – BRAF V600E mutation
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• Dr Dayyani: A 60-year-old woman with MSS mCRC – TMB 35.4 mut/Mb, KRAS G12D mutation
• Key Recent Publications and Presentations

Module 2: Gastric, Gastroesophageal and Esophageal Cancers
• Dr Dayyani: A 60-year-old man with relapsed MSS esophageal squamous cell cancer – PD-L1 CPS 15
• Key Recent Publications and Presentations
• Dr Del Rosario: A 49-year-old woman with HER2-positive metastatic gastric adenocarcinoma – PD-L1 CPS 5 
• Key Recent Publications and Presentations

Module 3: Hepatocellular Cancer (HCC)
• Dr Dayyani: A 59-year-old man with advanced HCC 
• Dr Lorber: An 80-year-old woman with unresectable advanced HCC 
• Key Recent Publications and Presentations

Module 4: Pancreatic Adenocarcinoma
• Dr Chen: An 80-year-old woman with localized pancreatic cancer 
• Dr Dayyani: A 79-year-old woman with pancreatic cancer and a germline BRCA2 mutation 
• Key Recent Publications and Presentations



Case Presentation – Dr Dayyani: A 59-year-old man 
with advanced HCC

• PMH: Treated Hepatitis C, cirrhosis, esophageal varices, UGIB (2012) and
liver lesions consistent with HCC

• 10/2016: Presents with abdominal pain and thought to have hemoperitoneum from HCC rupture
- Ascites, elevated bilirubin

• 11/2016 imaging: Viable tumor in segment 4
• 12/2016: TACE, with PR à 1/2017: Repeat TACE
• 3/2018 CT abdomen: Numerous larger lesions
• 9/2018: Enrolled on IMbrave 150 and received atezolizumab/bevacizumab à SD x 12 months

- Proteinuria after 16 cycles; bevacizumab held
• 2/2020: Came off trial due to recurrent grade 3 proteinuria with bevacizumab

Questions
• For a patient who had atezolizumab/bevacizumab but didn’t tolerate it, he’s technically TKI naïve. Do I 

switch him to a TKI given the fact that he had proteinuria? Or, do we continue on one of the approved 
checkpoint inhibitors? 

Dr Farshid Dayyani



Case Presentation – Dr Lorber: An 80-year-old 
woman with unresectable advanced HCC

• Diagnosed with unresectable HCC after presenting with right upper quadrant 
pain, pleural effusion, and weight loss 

• Imaging reveals a 15-cm primary liver tumor and smaller satellite nodules

• Atezolizumab/bevacizumab with initial response and then stable disease for 9 months before 
experiencing symptomatic progression

• Lenvatinib initiated but discontinued due to issues with stomatitis, nausea, and skin ulcerations
• Currently receiving treatment with dose-reduced cabozantinib and tolerating treatment well

Questions

• With atezolizumab with bevacizumab approved in the first line, where does that leave the other 
available therapies? Which treatment is best to use second line?

• Is there a way to distinguish between atezolizumab/bevacizumab and nivolumab/ipilimumab as first-
line therapy options? 

Dr Jeremy Lorber



What would be your second-line therapy for a 65-year-old patient 
with HCC, a Child-Pugh A score and PS 0 who received first-line 
atezolizumab/bevacizumab and experienced disease progression 
after 18 months (AFP 2,500 ng/mL)?
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Key Recent Publications and Presentations

• Finn RS et al. IMbrave150: Updated Overall Survival (OS) Data from a Global, Randomized, Open-
Label Phase III Study of Atezolizumab (atezo) + Bevacizumab (bev) versus Sorafenib (sor) in 
Patients (pts) with Unresectable Hepatocellular Carcinoma (HCC). Gastrointestinal Cancers 
Symposium 2021;Abstract 267. 

• Ren Z et al. Sintilimab plus Bevacizumab Biosimilar vs Sorafenib as First-Line Treatment for 
Advanced Hepatocellular Carcinoma (ORIENT-32). ESMO Asia 2020;Abstract LBA2.

• El-Khoueiry AB et al. Nivolumab (NIVO) plus Ipilimumab (IPI) Combination Therapy in Patients 
(Pts) with Advanced Hepatocellular Carcinoma (aHCC): Long-Term Results from CheckMate 040. 
Gastrointestinal Cancers Symposium 2021;Abstract 269.



IMbrave150: Updated Overall Survival (OS) Data 
from a Global, Randomized, Open-Label Phase III 
Study of Atezolizumab (atezo) + Bevacizumab (bev) 
versus Sorafenib (sor) in Patients (pts) with 
Unresectable Hepatocellular Carcinoma (HCC)

Finn RS et al.
Gastrointestinal Cancers Symposium 2021;Abstract 267. 



IMbrave150: Updated OS and PFS (Median Follow-Up 
15.6 Months)

Finn RS et al. Gastrointestinal Cancers Symposium 2021;Abstract 267. 



Sintilimab plus Bevacizumab Biosimilar vs 
Sorafenib as First-Line Treatment for Advanced 
Hepatocellular Carcinoma (ORIENT-32)

Ren Z et al. ESMO Asia 2020;Abstract LBA2.



ORIENT-32 Coprimary Endpoint: Overall Survival

The superior OS benefit with sintilimab plus bev biosimilar was generally consistent across all subgroups

Ren Z et al. ESMO Asia 2020;Abstract LBA2.



ORIENT-32 Coprimary Endpoint: Progression-Free Survival

The superior PFS benefit with sintilimab plus bev biosimilar was generally consistent across all subgroups
Ren Z et al. ESMO Asia 2020;Abstract LBA2.



FDA Grants Accelerated Approval to Nivolumab and Ipilimumab 
Combination for HCC
Press Release – March 10, 2020

“On March 10, 2020, the Food and Drug Administration granted accelerated approval to the combination of 
nivolumab and ipilimumab for patients with hepatocellular carcinoma (HCC) who have been previously treated 
with sorafenib.

Efficacy of the combination was investigated in Cohort 4 of CHECKMATE-040, (NCT01658878) a multicenter, 
multiple cohort, open-label trial conducted in patients with HCC who progressed on or were intolerant to 
sorafenib. A total of 49 patients received nivolumab 1 mg/kg in combination with ipilimumab 3 mg/kg every 3 
weeks for four doses, followed by single-agent nivolumab 240 mg every 2 weeks until disease progression or 
unacceptable toxicity.

The main efficacy outcome measures were overall response rate and duration of response as determined by 
blinded independent central review (BICR) using RECIST v1.1. ORR was 33% (n=16; 95% CI: 20, 48), with 4 
complete responses and 12 partial responses. Response duration ranged from 4.6 to 30.5+ months, with 31% 
of responses lasting at least 24 months.”

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-grants-accelerated-approval-nivolumab-and-ipilimumab-
combination-hepatocellular-carcinoma



Nivolumab (NIVO) plus Ipilimumab (IPI) 
Combination Therapy in Patients (Pts) with 
Advanced Hepatocellular Carcinoma (aHCC): 
Long-Term Results from CheckMate 040

El-Khoueiry AB et al. 
Gastrointestinal Cancers Symposium 2021;Abstract 269.



CheckMate 040: Updated Overall Survival with Ipilimumab/Nivolumab

El-Khoueiry AB et al. Gastrointestinal Cancers Symposium 2021;Abstract 269.



Ongoing Phase III CheckMate 9DW Trial Design

Clinicaltrials.gov/NCT04039607 (Accessed February 2021). 

Primary endpoint: Overall survival

Secondary endpoints: ORR, DoR and time to symptom deterioration

Key eligibility criteria (N = 650)

• Previously untreated advanced HCC

• Child-Pugh 5 or 6

• ECOG PS 0-1

• No active brain metastases or 
leptomeningeal metastases

Nivolumab + Ipilimumab

SorafenibR

Lenvatinib



Ongoing Phase III HIMALAYA Trial Design

Clinicaltrials.gov/NCT03298451 (Accessed February 2021). 

Key eligibility criteria (N = 1,504)

• Unresectable advanced HCC not eligible 
for LRTs

• BCLC stage B or C

• Child–Pugh A

• No prior systemic therapy

• Primary endpoint: OS

• Other endpoints: TTP, PFS, ORR, DCR, DoR, and QoL

R

Durvalumab 

Sorafenib

Durvalumab + 
tremelimumab

Durvalumab + 
tremelimumab

Regimen 1

Regimen 2
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• Dr Del Rosario: A 49-year-old woman with HER2-positive metastatic gastric adenocarcinoma – PD-L1 CPS 5 
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• Dr Dayyani: A 59-year-old man with advanced HCC 
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• Key Recent Publications and Presentations



Case Presentation – Dr Chen: An 80-year-old woman 
with localized pancreatic cancer
• Previously healthy woman presented with jaundice, elevated LFT and 10-pound

weight loss; ultrasound showed pancreatic head mass, biliary dilatation, distended 
GB with sludge.  

• Workup showed 22-mm hypoenhancing pancreatic head/uncinate process lesion and no 
additional sites of disease

• Germline genetic testing: negative 
• Gemcitabine/nab-paclitaxel cycle 1 completed

Questions
• What is the benefit of neoadjuvant therapy followed by surgery versus up-front surgery followed 

by adjuvant chemotherapy? How would you sequence treatment for older patients?
• Which regimen would you generally recommend as neoadjuvant chemotherapy? Would it be 

FOLFIRINOX or gemcitabine/nab-paclitaxel?
• Would you recommend surgery or radiation for this patient after her neoadjuvant chemotherapy?
• If her tumor is found to have a somatic BRCA mutation or be HRD-positive, is there any data for 

PARP maintenance for early-stage patients?

Dr Gigi Chen



Case Presentation – Dr Dayyani: A 79-year-old 
woman with pancreatic cancer and a germline BRCA2 
mutation
• PMH: HTN, breast cancer with BRCA2 mutation, s/p surgery in the 1990s, 

hypothyroidism
• Early 2019: Severe lower back pain treated with steroid injections
• 6/2019 CT: 5 x 4 x 3-cm mass in the head of the pancreas
• Cytology: Adenocarcinoma
• FOLFOX x 8, with response, Grade 2 neuropathy
• Maintenance with olaparib 300 mg BID (dose reduced due to diarrhea) à SBRT
• 7/2020: Subtotal distal pancreatectomy with splenectomy and intraoperative RT

- pT1a pN0

Questions
• Do you think there might be additional benefit of trying to further achieve a cytoreduction 

by PARP inhibition that might then enable a better resection, or R0 resection, for a patient?
• Is there a known synergy between radiation and PARP inhibitor therapy? 

Dr Farshid Dayyani



Key Recent Publications and Presentations

• Kindler HL et al. Maintenance Olaparib in Patients Aged ≥65 Years with a Germline 
BRCA Mutation and Metastatic Pancreatic Cancer: Phase III POLO Trial. ESMO 
2020;Abstract SO-3.

• Golan T et al. Maintenance Olaparib for Germline BRCA-Mutated Metastatic Pancreatic 
Cancer. N Engl J Med 2019;381(4):317-27.

• Golan T et al. Olaparib as Maintenance Treatment Following First-Line Platinum-Based 
Chemotherapy (PBC) in Patients with a Germline BRCA Mutation and Metastatic 
Pancreatic Cancer: Phase III POLO Trial. ASCO 2019;Abstract LBA4.



Therapeutic Approach: Advanced PDAC 2020
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Maintenance Olaparib in Patients Aged ≥65 Years with a Germline BRCA 
Mutation and Metastatic Pancreatic Cancer: Phase III POLO Trial1

Maintenance Olaparib for Germline BRCA-Mutated Metastatic 
Pancreatic Cancer2

Olaparib as Maintenance Treatment Following 
First-Line Platinum-Based Chemotherapy (PBC) in 
Patients with a Germline BRCA Mutation and Metastatic Pancreatic 
Cancer: Phase III POLO Trial3

1 Kindler HL et al. 
ESMO 2020;Abstract SO-3.

2 Golan T et al. 
N Engl J Med 2019;381(4):317-27.

3 Kindler HL et al. 
ASCO 2019;Abstract LBA4.



POLO: A Phase III Trial of Maintenance Olaparib for Metastatic 
Pancreatic Cancer with BRCA Mutation

Kindler HL et al. ESMO 2020;Abstract SO-3; Golan T et al. N Engl J Med 2019;381(4):317-27; Kindler HL et al. ASCO 2019;Abstract LBA4.

• An interim analysis of overall survival showed no difference between olaparib and placebo (median 18.9 mo vs 
18.1 mo, HR 0.91, p = 0.68)

• The adverse-effect profile of maintenance olaparib was similar to that observed in other tumor types

Progression-free Survival
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Placebo (N = 62; 44 events)

Olaparib (N = 92; 60 events)

Progression-free survival
mo

Olaparib
group

Placebo
group

6 53.0% 23%

12 33.7% 14.5%
18 27.6% 9.6%

24 22.1% 9.6%

Median, 7.4 mo vs 3.8 mo
Hazard ratio, 0.53 (95% CI, 0.35-0.82)
P = 0.004 



POLO: Patients Receiving Olaparib with an Objective Response (CR or PR)

Kindler HL et al. ESMO 2020;Abstract SO-3.



Select Ongoing Trials of Olaparib in PAD

Clinicaltrials.gov; Accessed February 2021.

Trial (NCT#) Phase
Target 

(N) Setting Treatment arms

SWOG-S2001
(NCT04548752)

II 88

Metastatic PAD; 
Germline BRCA1/2 
mutation-positive; 

Received 1L platinum-
based chemotherapy

• Olaparib + pembrolizumab
• Olaparib

STUDY00019211
(NCT04005690)

I 14

Resectable, borderline 
resectable, locally 

advanced or metastatic 
PAD; Untreated or 
previously treated

• Cobimetinib
• Olaparib
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Case Presentation – Dr Lorber: A 73-year-old man with 
MDS, ring sideroblasts and multilineage dysplasia

• Presented with months of progressive fatigue
• Pancytopenia – WBC: 4.0, Hgb: 8.3, PLT: 59K
• Bone marrow c/w MDS RS-MLD, blasts 3%, deletion 5q, monosomy 7, trisomy 8, loss of 17
• FISH: monosomy 5, deletion 7q, deletion 17p
• NGS: variant of TP53
• Decitabine, with complete normalization of counts

- Referral for allogeneic SCT (not a candidate due to TP53)

Questions
• When his disease progresses, what would be the best treatment option for him in light of his 

high-risk MDS?
• What are the most promising agents in the pipeline for MDS? Is there a role for treating 

patients with MDS — either up front or at progression — with the addition of venetoclax, 
similar to an AML patient? 

Dr Jeremy Lorber



Key Recent Publications and Presentations

• Garcia-Manero G et al. Oral Cedazuridine/Decitabine for MDS and CMML: A Phase 2 
Pharmacokinetic/Pharmacodynamic Randomized Crossover Study. Blood 2020;136(6):674-83.

• Garcia-Manero G et al. Pharmacokinetic Exposure Equivalence and Preliminary Efficacy and 
Safety from a Randomized Cross-Over Phase 3 Study (ASCERTAIN) of an Oral Hypomethylating 
Agent ASTX727 (Cedazuridine/Decitabine) Compared to IV Decitabine. ASH 2019;Abstract 846.

• Fenaux P et al. Luspatercept in Patients with Lower-Risk Myelodysplastic Syndromes. N Engl J 
Med 2020;382(2):140-51.

• Sallman D et al. Tolerability and Efficacy of the First-in-Class Anti-CD47 Antibody Magrolimab
Combined with Azacitidine in MDS and AML Patients: Phase Ib Results. ASCO 2020;Abstract 
7507.

• Ball BJ et al. Venetoclax and Hypomethylating Agents (HMAs) Induce High Response Rates in 
MDS, Including Patients After HMA Therapy Failure. Blood Adv 2020;4(13):2866-70.



Figure adapted from Hanahan D, Weinberg RA. Cell 2011;144:646–74

BH3, bcl homology domain 3; CTLA4, cytotoxic T-lymphocyte-associated protein 4; DARTs, dual affinity retargeting agents; EGFR, epidermal growth factor receptor; 
HGF, hepatocyte growth factor; mAb, monoclonal antibody; PARP, poly adenosine diphosphate ribose polymerase; VEGF, vascular endothelial growth factor
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Blood 2020;136(6):674-83.



ASTX727-01-B: Response Summary

Garcia-Manero G et al. Blood 2020;136(6):674-83.



ASTX727-01-B: Adverse Events

Garcia-Manero G et al. Blood 2020;136(6):674-83.



Pharmacokinetic Exposure Equivalence and 
Preliminary Efficacy and Safety from a Randomized 
Cross-Over Phase 3 Study (ASCERTAIN) of an Oral 
Hypomethylating Agent ASTX727 
(Cedazuridine/Decitabine) Compared to IV Decitabine

Garcia-Manero G et al. 
ASH 2019;Abstract 846.



ASCERTAIN: Primary Endpoint of Total 5-Day 
Decitabine AUC Equivalence

Garcia-Manero G et al. ASH 2019;Abstract .



ASCERTAIN: Preliminary Response in MDS/CMML

Garcia-Manero G et al. ASH 2019;Abstract .



N Engl J Med 2020;382(2):140-51.



Fenaux P et al. N Engl J Med 2020;382:140-51.

MEDALIST: Independence from Red-Cell 
Transfusion in Phase II Trial of Luspatercept



Tolerability and Efficacy of the First-in-Class Anti-CD47 
Antibody Magrolimab Combined with Azacitidine in 
MDS and AML Patients: Phase Ib Results

Sallman D et al. 
ASCO 2020;Abstract 7507.



Sallman D et al. ASCO 2020;Abstract 7507.



Magrolimab with Azacitidine Induces High Response Rates in 
MDS and AML

Sallman D et al.  ASCO 2020;Abstract 7507.



Blood Adv 2020;4(13):2866-70



Responses in Patients with MDS Receiving Venetoclax with a
Hypomethylating Agent

Ball BJ et al. Blood Adv 2020;4(13):2866-70.

ORR: 59% ORR: 75%
ORR: 62%

ORR: 44%

Median OS: 19.5 months Median OS with HMA failure: 11.4 months
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Case Presentation – Dr Blackmon: A 40-year-old woman 
with newly diagnosed AML and a FLT3-TKD mutation

Dr Amanda Blackmon
• Presented with bruising and found to have pancytopenia and AML
• Bone marrow biopsy: FLT3-TKD mutation
• 7 + 3 induction therapy and midostaurin → CR

Questions 
• Should we transplant this patient population? 
• As more information becomes available regarding mutations and cytogenetics, will we have an 

updated risk stratification system? 
• Is gilteritinib being used in front-line treatment? Is low FLT3-ITD an indication not to transplant a 

patient? 
• If this patient were elderly with AML and a FLT3 mutation, what front-line approach for treatment 

would you recommend – Azacitidine/venetoclax plus a FLT3 inhibitor, or just a hypomethylating 
agent and FLT3 inhibitor?

• In elderly patients who have cytopenias from their AML, do you dose reduce the venetoclax? Would 
you decrease the number of days of the hypomethylating agent? Do you choose decitabine or 
azacitidine at the time of diagnosis? 

FPO



What would you recommend as first-line therapy to a 78-year-old 
patient (PS 0) who presents with intermediate-risk AML with a 
FLT3-ITD mutation?
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7 + 3 induction + midostaurin

Survey of live webinar audience

N = 37

HMA + FLT3 inhibitor 
Low-dose cytarabine + 

venetoclax + FLT3 inhibitor 
Low-dose cytarabine + venetoclax

Midostaurin



Key Recent Presentations and Publications

• Perl AE et al. Long-Term Survivors and Gilteritinib Safety Beyond One Year in FLT3-Mutated 
R/R AML: ADMIRAL Trial Follow-Up. ASCO 2020;Abstract 7514.

• Stein EM et al. Enasidenib Monotherapy Is Effective in Older Patients with Newly 
Diagnosed IDH2 Mutated Acute Myeloid Leukemia and Addition of Azacitidine Rescues 
Enasidenib Monotherapy Failures: A Phase 2/IB Study of the Beat AML Master Trial. 
ASH 2020;Abstract 636.

• DiNardo CD et al. Mutant Isocitrate Dehydrogenase 1 Inhibitor Ivosidenib in Combination 
with Azacitidine for Newly Diagnosed Acute Myeloid Leukemia. J Clin Oncol 2021;39(1):57-
65.



FLT3 Mutations (ITD and TKD) Occur in Approximately 30% 
to 35% of Patients with AML

Daver N et al. Leukemia 2019;33:299-312.

TKD Mutations
7-10%

ITD Mutations
~25%

Type I FLT3 inhibitors bind the FLT3 receptor in 
the active conformation, either near the 
activation loop or the ATP-binding pocket, and 
are active against ITD and TKD mutations.

Type II FLT3 inhibitors bind the FLT3 receptor in the inactive 
conformation in a region adjacent to the ATP-binding domain.

Inactive 
conformation

Active 
conformation

FLT3
ligand

FLT3
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Intracellular 
space

JMD

TK1
TK2

Type II
inhibitors

Sorafenib
Ponatinib

Quizartinib*

Type I
inhibitors

Sunitinib
Midostaurin
Lestaurtinib
Crenolanib*
Gilteritinib*

* Second-generation FLT3 inhibitors



Long-Term Survivors and Gilteritinib Safety 
Beyond One Year in FLT3-Mutated R/R AML: 
ADMIRAL Trial Follow-Up

Perl AE et al. 
ASCO 2020;Abstract 7514



ADMIRAL: Overall Survival at 1 Year After the Primary Analysis

Perl AE et al. ASCO 2020;Abstract 7514. 



ADMIRAL: Subgroup Analysis of Overall Survival

Perl AE et al. N Engl J Med 2019;381:1728-40.



ADMIRAL: Response Rates 

Perl AE et al. ASCO 2020;Abstract 7514. 



ADMIRAL: Adverse Events Occurring in ≥20% of Patients 
Receiving Gilteritinib

Perl AE et al. ASCO 2020;Abstract 7514. 



ADMIRAL: Adverse Events Leading to Death

Perl AE et al. ASCO 2020;Abstract 7514. 



Phase 1 First-in-Human Study of Irreversible FLT3 
Inhibitor FF-10101-01 in Relapsed or Refractory 
Acute Myeloid Leukemia

Levis MJ et al. 
ASCO 2021;Abstract 7008.

Friday, June 4, 2:30 PM - 5:30 PM EDT



Phase III LACEWING Trial Fails to Meet Primary Endpoint of OS in 
Newly Diagnosed AML with FLT3 Mutation
Press Release – December 21, 2020

“The phase 3 LACEWING trial of the FMS-like tyrosine kinase 3 (FLT3) inhibitor gilteritinib
plus azacitidine versus azacitidine alone in patients with newly diagnosed FLT3 mutation-
positive acute myeloid leukemia (AML) who were ineligible for intensive induction 
chemotherapy did not meet its primary end point of overall survival (OS) at a planned 
interim analysis, according to the developer of the agent.

Based on these results, an independent data monitoring committee recommended the 
study be terminated for futility, citing that the results are unlikely to demonstrate a 
statistically significant increase in OS. [The developer of the agent has] indicated it has 
since halted enrollment in the trial and is reviewing the results for other action as 
needed.”

https://www.cancernetwork.com/view/phase-3-lacewing-trial-fails-to-meet-primary-end-point-of-os-in-newly-diagnosed-flt3-aml



IDH1 and IDH2 Mutations in AML
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Buege MJ et al. Cancers 2018;10:187; Chou WC et al. Leukemia 2011;25(2):246-53; Dang L et al. Trends Mol Med 2010;16(9):387-97. Döhner H et 
al. N Engl J Med 2015;373(12):1136-52; Bullinger L et al. J Clin Oncol 2017;35(9):934-46; Patel JP et al. N Engl J Med 2012;366(2):1079-89. 
Medeiros BC et al. Leukemia 2017;31:272-81.

IDH mutations occur in ~20% of AML

• Frequency: 6%-16% IDH1 and 8%-18% 
IDH2

• Majority (85%) with diploid or +8 
cytogenetics

• ↑ prevalence with ↑ patient age

• Prognostic effect in AML remains 
controversial

• IDH1 and IDH2 mutations may have 
different effects on prognosis 



Stein EM et al. 
ASH 2020;Abstract 636



Beat AML S3 Study Design and Objectives



Response to Enasidenib Monotherapy for Newly Diagnosed AML 
and Efficacy of Azacitidine After Failure of Enasidenib

Enasidenib
(n = 60)

Azacitidine added after no
response to enasidenib

(n = 17)

Overall response rate 50% 47%

CR/CRi rate 47% 41%

Median overall survival 24.4 mo 8.9 mo

Stein EM et al. ASH 2020;Abstract 636.



J Clin Oncol 2021;39(1):57-65. 



Treatment Duration, Response Over Time and IDH1 Mutation Status

DiNardo CD et al. J Clin Oncol 2021;39(1):57-65.

ORR: 78%
CR + CRh: 70%



IDH Differentiation Syndrome (IDH-DS)

• Potentially fatal complication of effective leukemia treatment 
- First described in patients with APL treated with ATRA

• Signs and symptoms of DS are not specific
- Fever, edema, weight gain, leukocytosis, rash, hypotension, renal dysfunction, and pleural and 

pericardial effusions
- A rising leukocyte count, comprising increasing neutrophils with a parallel decrease in leukemic 

blasts

• Median time to onset: ~30 days (range: 5-340 days)

• Frequency: 5-6% Grade 3 or higher
- Frequent dose interruptions but not associated with treatment discontinuation

• Treatment
- Corticosteroids for IDH-DS
- Hydroxyurea for leukocytosis, which frequently accompanies IDH-DS
- Hyperuricemia agents for tumor lysis syndrome, which may co-occur

Stein EM et al. Blood 2017;130(6):722-31; Stein EM et al. Blood 2019;133(7):676-87;
DiNardo CD et al. N Engl J Med 2018;378:2386-98; Birendra KC, DiNardo CD. Clin Lymphoma Myeloma Leuk 2016;16(8):460-5.



Frequency of Signs and Symptoms Consistent with IDH-DS

Sign or symptom Patients with IDH-DS (N = 33)
Dyspnea 28 (85%)
Unexplained fever (body temp of 38.0℃ for 2 d) 26 (79%)
Pulmonary infiltrates 24 (73%)
Hypoxia 19 (58%)
Acute kidney injury 14 (42%)
Pleural effusion 14 (42%)
Bone pain or arthralgia 9 (27%)
Lymphadenopathy 8 (24%)
Rash 8 (24%)
Disseminated intravascular coagulopathy 7 (21%)
Edema or weight gain of >5 kg from screening 7 (21%)
Pericardial effusion 5 (15%)

Fathi A et al. JAMA Oncol 2018;4(8):1106-10.



Case Presentation – Dr Husain: A frail 85-year-old 
man with AML who received decitabine/venetoclax

• PMH: Prostate cancer, s/p RT 8 years ago
• 2019: MDS, anemia requiring epoetin alfa
• 12/2020: Presents with worsening leukocytosis, with circulating blasts

• 1/2021 BMB: AML
• Decitabine/venetoclax

Questions
• What treatment would you recommend at disease progression?
• Would you discuss luspatercept and how that might have been useful in this patient?

• What are your thoughts about the oral hypomethylating agents?

Dr Hatim Husain



Key Recent Publications and Presentations

• DiNardo CD et al. Azacitidine and Venetoclax in Previously Untreated Acute Myeloid Leukemia. N 
Engl J Med 2020;383(7):617-29.

• Wei AH et al. Venetoclax plus LDAC for Newly Diagnosed AML Ineligible for Intensive 
Chemotherapy: A Phase 3 Randomized Placebo-Controlled Trial. Blood 2020;135(24):2137-45.

• Wei AH et al. Oral Azacitidine Maintenance Therapy for Acute Myeloid Leukemia in First Remission. 
N Engl J Med 2020;383(26):2526-37.



Venetoclax Mechanism of Action

• Cancer cells increase the expression of anti-apoptotic proteins to offset the increase in 
pro-apoptotic proteins, tipping the balance toward cell survival

• The large # of pro-apoptotic proteins bound and sequestered by Bcl-2 in AML make 
them “primed” for death

Kumar et al. Proc ASCO 2015;Abstract 8576.



N Engl J Med 2020;383:617-29.



VIALE-A Study Design
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Venetoclax + Azacitidine
(n = 286)

Venetoclax 400 mg PO, daily, days 1–28 + 
Azacitidine 75 mg/m2 SC /IV days 1–7

Placebo + Azacitidine
(n = 145)

Placebo daily, days 1–28
+ Azacitidine 75 mg/m2 SC /IV days 1–7

Randomization Stratification Factors Age (<75 vs. ≥75 years); Cytogenetic risk (intermediate, poor); region

Venetoclax dosing ramp-up Cycle 1 ramp-up Day 1: 100 mg, Day 2: 200 mg, Day 3 - 28: 400 mg
Cycle 2 Day 1-28: 400 mg 

Primary
§ Overall survival 

Secondary 
§ CR+CRi rate
§ CR+CRh rate
§ CR+CRi and CR+CRh rates by 

initiation of cycle 2
§ CR rate
§ Transfusion independence
§ CR+CRi rates and OS in molecular 

subgroups
§ Event-free survival

(NCT02993523)

Inclusion
§ Patients with newly diagnosed confirmed 

AML
§ Ineligible for induction therapy defined as 

either
v≥75 years of age
v18 to 74 years of age with at least one of 

the co-morbidities: 
– CHF requiring treatment or Ejection 

Fraction ≤50% 
– Chronic stable angina
– DLCO ≤65% or FEV1 ≤65%
– ECOG 2 or 3

Exclusion
§ Prior receipt of any HMA, venetoclax, or 

chemotherapy for myelodysplastic syndrome
§ Favorable risk cytogenetics per NCCN
§ Active CNS involvement

Eligibility Treatment Endpoints

DiNardo CD et al. N Engl J Med 2020;383:617-29. 



VIALE-A: Overall Survival (N = 431)

DiNardo CD et al. N Engl J Med 2020;383:617-29. 



VIALE-A: Response Rates (CR + CRi) Subgroups

DiNardo C et al. EHA 2020;Abstract LB2601.



Blood 2020;135(24):2137-45.





VIALE-C: Overall Survival 

Wei AH et al. Blood 2020;135(24):2137-45.



Oral Azacitidine (CC-486)

1. Garcia-Manero et al. J Clin Oncol. 2011;29(18):2521–7. 2. Laille et al. PLoS One. 2015;10(8):e0135520. 3. ONUREG® (azacitidine) tablets [package insert]. Princeton, NJ: Bristol-Myers 
Squibb Company; Rev. 9/2020. 4. Savona et al. Am J Hematol. 2018;93(10):1199–206. 5. Stresemann et al. Mol Cancer Ther. 2008;7:2998–3005. 6. Hollenbach et al. PLoS One. 
2010;5(2):e9001. 7. Scott LJ. Drugs. 2016;76(8):889–900. 8. Stresemann C, Lyko F. Int J Cancer. 2008;123(1):8–13. 9. Aimiuwu et al. Blood. 2012;119(22):5229–38.  
AML, acute myeloid leukemia; AZA, azacitidine; CR, complete remission; CRi, CR with incomplete blood count recovery; HMA, hypomethylating agent; HSCT, hematopoietic stem cell 
transplant; IC, intensive chemotherapy; PD, pharmacodynamic; PK, pharmacokinetic; pts, patients; Tx, treatment. 

l Oral HMA with a distinct PK/PD 
profile from injectable AZA; the two 
are not bioequivalent1,2

l Approved in the United States for 
continued Tx of adult pts with AML 
in first CR/CRi post-IC and not able 
to complete intensive 
curative therapy (eg, HSCT)3

- Oral dosing allows for extended 
drug exposure during each Tx 
cycle to prolong AZA activity1,2

Courtesy of Richard M Stone, MD





QUAZAR AML-001: Overall Survival

Wei AH et al. N Engl J Med 2020;383:2526-37.
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Case Presentation – Dr Husain: A 65-year-old man 
who develops AML while receiving therapy for 
metastatic NSCLC
• PMH: Stage IIIC adenocarcinoma of the lung, s/p cisplatin/etoposide/RT

• Intrathoracic disease progressing 3 months after completing RT

• Carboplatin/pemetrexed/pembrolizumab à Pemetrexed/pembrolizumab, with PD

• Docetaxel/ramucirumab
- After 3 months: WBC 106, HB 6.3, Plt 112

• BMB: AML, monosomy 7 with no clinically significant somatic mutations via NGS

• Best supportive care with hydroxyurea, transfusions and pain control

Questions

• What are the new options for treatment-related AML, and are there genomic characteristics that 
can better help us understand the therapeutic strategies?

• Would you discuss what is known about CPX-351 in terms of its pros and cons and applicability to 
this case?

Dr Hatim Husain



Case Presentation – Dr Lorber: A 74-year-old 
otherwise healthy man with atrial fibrillation 
develops AML secondary to MDS
• PMH: diagnosed with MDS with trilineage dyspoesis, del13q, and U2AF1 

mutation; baseline atrial fibrillation

• Initially responded to ESA but transformed to AML within 5 months

• Liposomal daunorubicin/cytarabine, with CR à Consolidation daunorubicin/cytarabine x 1

• Plan for possible bone marrow transplant

• Recurred with cutaneous manifestation of AML

Questions

• What is the most appropriate regimen given his age? Is liposomal daunorubicin and cytarabine 
“worth” the toxicity compared to HMA + venetoclax?  

• With venetoclax, are the initial cytopenias from the disease or the drug? How do you manage the 
cytopenias – dose reduction, hold the drug or change cycle duration?

Dr Jeremy Lorber



Key Recent Presentations

• Lancet JE et al. Five-Year Final Results of a Phase 3 Study of CPX-351 versus 7 + 3 in Older 
Adults with Newly Diagnosed High-Risk/Secondary Acute Myeloid Leukemia (AML): 
Outcomes by Age Subgroup and Among Responders. ASH 2020;Abstract 635.

• Kadia TM et al. Phase II Study of CPX-351 plus Venetoclax in Patients with Acute Myeloid 
Leukemia (AML). ASH 2020;Abstract 28.

• Ramos Perez JM et al. Liposomal Cytarabine and Daunorubicin (CPX-351) in Combination with 
Gemtuzumab Ozogamicin (GO) in Relapsed Refractory (R/R) Patients with Acute Myeloid 
Leukemia (AML) and Post-Hypomethylating Agent (Post-HMA) Failure High-Risk 
Myelodysplastic Syndrome (HR-MDS). ASH 2020;Abstract 987.



CPX-351

• CPX-351 is a liposomal co-formulation of cytarabine and 
daunorubicin designed to achieve synergistic 
antileukemia activity

- 5:1 molar ratio of cytarabine:daunorubicin provides 
synergistic leukemia cell killing            in vitro1

- In patients, CPX-351 preserved delivery  of the 5:1 
drug  ratio for over 24 hours, with drug exposure 
maintained for  7 days2

- Selective uptake of liposomes by bone marrow 
leukemia cells in xenograft models3

1. Tardi P et al. Leuk Res. 2009;33(1):129-139. 2. Feldman EJ et al. J Clin Oncol. 2011;29(8):979-985; 
3. Lim WS et al. Leuk Res. 2010;34(9):1245-1223.



ASH 2020;Abstract 635.



Five-Year Final Overall Survival Results with CPX-351 versus 7 + 3 for 
Older Patients with Newly Diagnosed High-Risk or Secondary AML

Lancet JE et al. ASH 2020;Abstract 635.

CPX-351
(n = 153)

7 + 3
(n = 156)

Hazard
ratio

Median OS 9.33 mo 5.95 mo 0.70

3-y KM-estimated survival 21% 18%

5-y KM-estimated survival 9% 8%



Overall Survival Results by Age

Lancet JE et al. ASH 2020;Abstract 635.

CPX-351
(n = 96)

7 + 3
(n = 102)

Hazard
ratio

Median OS 9.59 mo 6.87 mo 0.73

CPX-351
(n = 47)

7 + 3
(n = 54)

Hazard
ratio

Median OS 8.87 mo 5.62 mo 0.52



Overall Survival Landmarked from the HCT Date
CPX-351
(n = 153)

7 + 3
(n = 156)

Hazard
ratio

Median OS Not reached 10.25 mo 0.51

3-y KM-estimated survival 56% 23%

Lancet JE et al. ASH 2020;Abstract 635.





CPX-351 + Venetoclax in AML

Study Design 
Patient Selection

• Lead in phase: Patients ≥ 18 years of age with 
relapsed and/or refractory AML will be 
eligible. 

• Cohort A (R/R AML): Patients ≥ 18 years of 
age with R/R AML.

• Cohort B (de novo AML): Patients ≥ 18 to 65 
years of age. Patients in this cohort must 
have received no prior therapy for AML. 

• Adequate organ function:
• Bilirubin ≤ 2mg/dL, AST / ALT ≤ 3 x ULN or ≤ 5 x 

ULN if related to leukemic involvement
• creatinine ≤ 1.5 x ULN
• known cardiac ejection fraction of  ≥45% 

within the past 3 months

• ECOG performance status of ≤ 2.

• Prior Venetoclax allowed in R/R cohorts.

Cohort B
Untreated AML

Cohort A
R/R AML

Dose Level

-1
Dose Level

1

3 – 6 
Patients

3 – 6 
Patients

Lead-In 
Phase

Kadia TM et al. ASH 2020;Abstract 28.



Kadia TM et al. ASH 2020;Abstract 28.



CPX-351 + Venetoclax in AML
Overall Survival

Kadia TM et al. ASH 2020;Abstract 28.



Liposomal Cytarabine and Daunorubicin (CPX-351) in 
Combination with Gemtuzumab Ozogamicin (GO) in 
Relapsed Refractory (R/R) Patients with Acute Myeloid 
Leukemia (AML) and Post-Hypomethylating Agent 
(Post-HMA) Failure High-Risk Myelodysplastic Syndrome 
(HR-MDS) 

Ramos Perez JM et al. 
ASH 2020;Abstract 987.



Ramos Perez JM et al. ASH 2020;Abstract 987.

CPX-351 in Combination with Gemtuzumab Ozogamicin in 
Relapsed/Refractory AML 

Overall Survival Complete Remission Duration
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Case Presentation – Dr Patel: A 57-year-old woman 
with locally advanced NSCLC

• Diagnosed with Stage III NSCLC 

• Concurrent chemoradiation therapy à Consolidation durvalumab x 1 year
– Surveillance scans normal past 6 months

• Six months after her last dose of immunotherapy, she presents to the ER with sudden onset 
blood sugar of 650, creatinine of 4, anti-bet islet antibodies; diabetic ketoacidosis (DKA)
– Insulin initiated

Questions
• For a patient like this woman who presents to the ER with DKA but has a response to their 

cancer, how would you manage her now that she is on a stable insulin regimen?

• When do you typically start durvalumab after completion of radiation therapy?

Dr Sandip Patel



Key Recent Publications and Presentations

• Faivre-Finn C et al. Four-Year Survival with Durvalumab After Chemoradiotherapy in Stage III 
NSCLC — An Update from the PACIFIC Trial. J Thorac Oncol 2021;16(5):860-67.

• Saito et al. Real-World Survey of Pneumonitis/Radiation Pneumonitis Among Patients with 
Locally Advanced Non-Small Cell Lung Cancer Treated with Chemoradiotherapy After 
Durvalumab Approval: A Multicenter Retrospective Cohort Study (HOPE-005/CRIMSON). 
ASCO 2020;Abstract 9039.

• Thomas T et al. Evaluation of the Incidence of Pneumonitis in United States Veterans with 
Non-Small Cell Lung Cancer Receiving Durvalumab Following Chemoradiation. ASCO 
2020;Abstract 9034.

• Reck M et al. Pembrolizumab plus Platinum Chemotherapy and Radiotherapy in Unresectable, 
Locally Advanced, Stage III NSCLC (KEYNOTE-799). IASLC WCLC 2020;Abstract 0A02.03.



J Thorac Oncol 2021;16(5):860-67.



PACIFIC: 4-Year Overall Survival – Intent-To-Treat Population

Faivre-Finn C et al. J Thorac Oncol 2021;16(5):860-67.



PACIFIC: 4-Year Overall Survival by EGFR and PD-L1 Status

Faivre-Finn C et al. J Thorac Oncol 2021;16(5):860-67.



Real-World Rates of Pneumonitis After Consolidation Durvalumab

Real-World Survey of Pneumonitis/Radiation Pneumonitis in LA-NSCLC After Approval of Durvalumab: HOPE-
005/CRIMSON Retrospective Cohort Study
• >80% developed pneumonitis

• More than half of them were asymptomatic, but 5% needed HOT and 1.5% developed fatal pneumonitis

• V20 was an independent risk factor for symptomatic pneumonitis (Grade ≥2)
• With careful consideration, durvalumab rechallenge could be an option after corticosteroid therapy for 

pneumonitis

Incidence of Pneumonitis in US Veterans with NSCLC Receiving Durvalumab After Chemoradiation Therapy
• In this real-world cohort, clinically significant pneumonitis was

- More frequent compared to clinical trial reports
l Asymptomatic infiltrates on imaging: 39.8%
l Clinically significant pneumonitis: 21.1%

- Grade 2 (7.3%), Grade 3 (11.4%), Grade 4 (1.6%), Grade 5 (0.8%)
- Not associated with increased risk of death

Saito et al. ASCO 2020;Abstract 9039. Thomas T et al. ASCO 2020;Abstract 9034.



IASLC/WCLC 2020;Abstract 0A02.03.



KEYNOTE-799: Progression-Free Survival

Reck M et al. IASLC/WCLC 2020;Abstract 0A02.03.



KEYNOTE-799: Overall Survival

Reck M et al. IASLC/WCLC 2020;Abstract 0A02.03.



Pivotal Phase III IMpower010 Trial Demonstrates DFS Improvement 
with Adjuvant Atezolizumab for Resectable Early-Stage Lung Cancer
Press Release — March 22, 2021

“Today [it was] announced that the Phase III IMpower010 study evaluating atezolizumab, 
compared with best supportive care (BSC), met its primary endpoint of disease-free survival (DFS) 
at the interim analysis. Atezolizumab showed a statistically significant improvement in DFS as 
adjuvant therapy following surgery and chemotherapy in all randomized Stage II-IIIA populations 
with non-small cell lung cancer (NSCLC). The magnitude of DFS benefit was particularly 
pronounced in the PD-L1-positive population.

Follow-up will continue with planned analyses of DFS in the overall intent-to-treat (ITT) population, 
which at the time of analysis did not cross the threshold, and overall survival (OS) data, which were 
immature at the time of interim analysis. Safety for atezolizumab was consistent with its known 
safety profile and no new safety signals were identified. Results from the IMpower010 study will 
be presented at an upcoming medical meeting and submitted to health authorities globally, 
including the US Food and Drug Administration and the European Medicines Agency.”

https://www.businesswire.com/news/home/20210321005036/en/



IMpower010: Phase III Trial Design

Wakelee HA et al. ASCO 2017;Abstract TPS8576. 

Primary endpoint: Disease-free survival (DFS)
Secondary endpoints include overall survival, 3- and 5-year DFS rates, safety and tolerability

Stratification
• Sex
• Tumor histology
• Extent of disease
• PD-L1 expression status

Enrollment phase Randomization phase

Patients with completely 
resected Stage IB 

(tumor ≥4 cm)-IIIA NSCLC

N ≈ 1,127

Investigator-selected
adjuvant cisplatin-based

chemotherapy
Cisplatin 75 mg/m2 IV

D1 of cycle
+

Vinorelbine 30 mg/m2 IV
D1 and 8 of cycle

or
Docetaxel 75 mg/m2 IV

D1 of cycle
or

Gemcitabine 1,250 mg/m2 IV
D1 and 8 of cycle

or
Pemetrexed 500 mg/m2 IV

D1 of cycle
(nonsquamous histology only)

Up to 4 cycles

Atezolizumab 1,200 mg IV q3w
D1 of each cycle

16 cycles

Best supportive care
16 cycles

Survival
follow-up

R
1:1



IMpower010: Primary Results of a Phase III Global 
Study of Atezolizumab versus Best Supportive 
Care After Adjuvant Chemotherapy in Resected 
Stage IB-IIIA Non-Small Cell Lung Cancer (NSCLC)

Wakelee HA et al. 
ASCO 2021;Abstract 8500.

Saturday, June 5, 1:30 PM - 4:30 PM EDT
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Case Presentation – Dr Lorber: A 66-year-old man 
with metastatic adenocarcinoma of the lung –
PD-L1 60%, TMB 14 mut/Mb 

Dr Jeremy Lorber
• Presented with highly symptomatic malignant pleural and pericardial effusion
• Lung mass biopsy: consistent with non-small cell adenocarcinoma

- PD-L1 60%, TMB 14 mut/Mb
- No driver mutations

• Pembrolizumab with a near complete response lasting 28 months
• Developed progression of lung mass and a single vertebral metastasis
• RT to vertebra metastasis, added carboplatin/pemetrexed to pembrolizumab

Questions

• Given his prolonged response to checkpoint inhibitor therapy, should it continue to be included 
as part of his second-line therapy? 



Which first-line treatment regimen would you recommend for a 
65-year-old patient with metastatic nonsquamous lung cancer, 
no identified targetable mutations and a PD-L1 TPS of 0%?

3%

3%

3%

3%

11%

77%
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Carboplatin/pemetrexed/
pembrolizumab 

Anti-PD-1/PD-L1 antibody alone 

Chemotherapy +/- bevacizumab 

Survey of live webinar audience

N = 29

Ipilimumab/nivolumab + 
chemotherapy 

Atezolizumab/carboplatin/
nab paclitaxel 

Atezolizumab/carboplatin/
paclitaxel/bevacizumab 



Key Recent Publications and Presentations*

• Ramalingam SS et al. Nivolumab + Ipilimumab versus Platinum-Doublet Chemotherapy as First-Line 
Treatment for Advanced Non-Small Cell Lung Cancer: Three-Year Update from CheckMate 227 Part 1. 
ASCO 2020;Abstract 9500. 

• Paz-Ares L et al. First-Line Nivolumab plus Ipilimumab Combined with Two Cycles of Chemotherapy in 
Patients with Non-Small-Cell Lung Cancer (CheckMate 9LA): An International, Randomised, Open-Label, 
Phase 3 Trial. Lancet Oncol 2021;22(2):198-211.

• Boyer M et al. Pembrolizumab plus Ipilimumab or Placebo for Metastatic Non-Small-Cell Lung Cancer with 
PD-L1 Tumor Proportion Score ≥ 50%: Randomized, Double-Blind Phase III KEYNOTE-598 Study. J Clin Oncol 
2021;[Online ahead of print].

• Sezer A et al. Cemiplimab Monotherapy for First-Line Treatment of Advanced Non-Small-Cell Lung Cancer 
with PD-L1 of at Least 50%: A Multicentre, Open-Label, Global, Phase 3, Randomised, Controlled Trial. 
Lancet 2021;397(10274):592-604.

*Summarized in table format



FDA-Approved Immunotherapy Combination Options for 
First-Line Therapy

Combination regimen FDA approval Pivotal study Histologic type HR (OS)

Pembrolizumab +
Platinum and pemetrexed1 8/20/18 KEYNOTE-189 Nonsquamous 0.49

Pembrolizumab +
Carboplatin, paclitaxel or nab paclitaxel2 10/30/18 KEYNOTE-407 Squamous 0.64

Atezolizumab +
Carboplatin and paclitaxel and 
bevacizumab3

12/6/18 IMpower150 Nonsquamous 0.78

Atezolizumab +
Carboplatin and nab paclitaxel4 12/3/19 IMpower130 Nonsquamous 0.79

Nivolumab +
Ipilimumab5 5/15/20 CheckMate-227 PD-L1 TPS ≥1,

EGFR and/or ALK wt 0.62

Nivolumab +
Ipilimumab and chemotherapy6 5/26/20 CheckMate-9LA EGFR and/or ALK wt 0.69

1 Gandhi. NEJM 2018. 2 Paz-Ares.NEJM 2018. 3 Socinski NEJM 2018. 4 West. Lancet Oncol 2019. 5 Hellmann. N Engl J Med 2019. 6 Reck. ASCO 
2020;Ab 9501. 



FDA-Approved Immunotherapy Monotherapy Options for 
First-Line Therapy (continued)

Monotherapy FDA approval Pivotal study Histologic type HR (OS)

Pembrolizumab1,2 4/11/19
10/24/16

KEYNOTE-042
KEYNOTE-024 PD-L1 TPS ≥1% 0.63

Atezolizumab3 5/18/20 IMpower110 PD-L1 TPS ≥50,
EGFR and/or ALK wt 0.59

Cemiplimab4 2/22/2021 EMPOWER-Lung 1
(Study 1624)

PD-L1 TPS ≥50,
EGFR and/or ALK 
and/or ROS1 wt

0.57

1 Mok. Lancet 2019. 2 Reck. J Clin Oncol 2019. 3 Spigel. ESMO 2019;Ab LBA78. 4 Sezer. Lancet 2021. 



FDA Approves Cemiplimab-rwlc Monotherapy for NSCLC with High 
PD-L1 Expression
Press Release – February 22, 2021

“The Food and Drug Administration approved cemiplimab-rwlc for the first-line treatment 
of patients with advanced non-small cell lung cancer (NSCLC) (locally advanced who are 
not candidates for surgical resection or definitive chemoradiation or metastatic) whose 
tumors have high PD-L1 expression (Tumor Proportion Score [TPS] > 50%) as determined 
by an FDA-approved test, with no EGFR, ALK or ROS1 aberrations.

Efficacy was evaluated in Study 1624 (NCT03088540), a multi-center, randomized, open-
label trial in 710 patients with locally advanced NSCLC who were not candidates for 
surgical resection or definitive chemoradiation or with metastatic NSCLC. Patients were 
randomized (1:1) to receive cemiplimab-rwlc 350 mg intravenously every 3 weeks for up 
to 108 weeks or a platinum-based chemotherapy. The main efficacy outcome measures 
were overall survival (OS) and progression-free survival (PFS) per blinded independent 
central review (BICR).”

www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-cemiplimab-rwlc-non-small-cell-lung-cancer-high-pd-l1-expression



Durvalumab and Tremelimumab with Chemotherapy Demonstrate 
Overall Survival Benefit in POSEIDON Trial for First-Line Stage IV NSCLC
Press Release — May 7, 2021

“Positive high-level results from the final analysis of POSEIDON showed the combination of durvalumab, 
tremelimumab and chemotherapy demonstrated a statistically significant and clinically meaningful 
overall survival (OS) benefit versus chemotherapy alone. This immunotherapy combination also 
demonstrated a statistically significant improvement in progression-free survival (PFS) versus 
chemotherapy alone, as previously reported in October 2019. Patients in this arm were treated with a 
short course of tremelimumab, an anti-CTLA4 antibody, over a 16-week period in addition to durvalumab 
and standard chemotherapy.

The durvalumab plus chemotherapy arm demonstrated a statistically significant improvement in PFS 
versus chemotherapy in the previous analysis, but the OS trend observed in this analysis did not achieve 
statistical significance. Patients in the control arm were treated with up to six cycles of chemotherapy, 
while those in the experimental arms were treated with up to four cycles.

Each combination demonstrated an acceptable safety profile, and no new safety signals were identified. 
The combination with tremelimumab delivered a broadly similar safety profile to the durvalumab and 
chemotherapy combination and did not lead to an increased discontinuation of treatment.”

https://www.astrazeneca.com/media-centre/press-releases/2021/imfinzi-and-tremelimumab-showed-survival-in-poseidon.html
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Case Presentation – Dr Patel: A 47-year-old woman 
with metastatic adenocarcinoma of the lung and 
asymptomatic brain metastases – EGFR exon 19 
mutation
• Newly diagnosed metastatic lung adenocarcinoma

– >50 brain metastases but is asymptomatic

• Biopsy: Insufficient tissue for next-generation, PD-L1 50%
• Sent cfDNA for testing: EGFR exon 19 mutation
• Osimertinib

– MRI after 1 month: Two remaining metastases, which were decreased in size

Questions
l For a patient who’s asymptomatic but with 2 to 3 CNS metastases, what is your preferred 

strategy for managing those brain metastases? 
l What is your preferred management of some of the chronic side effects associated with 

EGFR TKIs, such as the paronychia, dermatitis and diarrhea?

Dr Sandip Patel



Regulatory and reimbursement issues aside, which adjuvant 
systemic therapy would you generally recommend for a patient 
with Stage IIB nonsquamous NSCLC and an EGFR exon 19 deletion?

8%

30%

62%

0% 10% 20% 30% 40% 50% 60% 70%

Chemotherapy followed 
by osimertinib

Chemotherapy 

Osimertinib 

Survey of live webinar audience
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Key Recent Publications and Presentations
• Wu YL et al. Osimertinib in Resected EGFR-Mutated Non-Small-Cell Lung Cancer. N Engl J Med 

2020;383(18):1711-23.

• Soria JC et al. Osimertinib in Untreated EGFR-Mutated Advanced Non-Small-Cell Lung Cancer. 
N Engl J Med 2018;378(2):113-25.

• Yang JCH et al. Osimertinib in Patients with Epidermal Growth Factor Receptor Mutation-
Positive Non-Small-Cell Lung Cancer and Leptomeningeal Metastases: The BLOOM Study. J Clin 
Oncol 2020;38(6):538-47.

• Sabari JK et al. Amivantamab in Post-platinum EGFR Exon 20 Insertion Mutant Non-Small Cell 
Lung Cancer. IASCL WCLC 2020;Abstract OA04.04.

• Smit EF et al. Trastuzumab Deruxtecan in HER2-Mutated Metastatic Non-Small Cell Lung Cancer 
(NSCLC): Interim Results of DESTINY-Lung01. WCLC 2021;Abstract MA11.03.

• Nakagawa K et al. Trastuzumab Deruxtecan in HER2-Overexpressing Metastatic Non-Small Cell 
Lung Cancer (NSCLC): Interim Results of DESTINY-Lung01. WCLC 2021;Abstract OA04.05. 



FDA Approves Osimertinib as Adjuvant Therapy for NSCLC with 
EGFR Mutations
Press Release — December 18, 2020

• The FDA approved osimertinib as adjuvant therapy after tumor resection in patients 
with NSCLC whose tumors have EGFR exon 19 deletions or exon 21 L858R mutations, 
as detected by an FDA-approved test.

• Efficacy was demonstrated in the randomized, double-blind, placebo-controlled 
ADAURA trial for patients with EGFR exon 19 deletions or exon 21 L858R mutation-
positive NSCLC who had complete tumor resection, with or without prior adjuvant 
chemotherapy. 

• Eligible patients with resectable tumors (stage IB – IIIA) were required to have 
predominantly non-squamous histology and EGFR exon 19 deletions or exon 21 L858R 
mutations identified prospectively from tumor tissue in a central laboratory EGFR 
Mutation Test.

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-osimertinib-adjuvant-therapy-non-small-cell-lung-cancer-egfr-
mutations



N Engl J Med 2020;383)18):1711-23.



ADAURA: Disease-Free Survival by Stage 

Wu YL et al. N Engl J Med 2020;383(18):1711-23.



ADAURA: Sites of Disease Recurrence

Tsuboi M et al. ESMO 2020;Abstract LBA1. 



ADAURA: CNS DFS Events

Tsuboi M et al. ESMO 2020;Abstract LBA1. 



ADAURA: CNS DFS in Overall Population

Tsuboi M et al. ESMO 2020;Abstract LBA1. 



FLAURA: A Phase III Study of Osimertinib versus 
Gefitinib or Erlotinib as First-Line Treatment for 

Advanced NSCLC with EGFR Tumor Mutation

www.clinicaltrials.gov. March 2020; Soria JC et al. N Engl J Med 2018;378(2):113-25.

Primary endpoint: Progression-free survival (PFS) based on investigator assessment (per RECIST 1.1)
Key secondary endpoints: Objective response rate, overall survival and quality of life

Patients with locally advanced or
metastatic NSCLC

Key inclusion criteria
• ≥18 years
• WHO PS 0 or 1
• Exon 19 deletion/L858R 

(enrollment by local or central 
EGFR testing)

• No prior systemic anticancer 
or EGFR TKI therapy

• Stable CNS metastases allowed

Stratification by 
mutation status

(exon 19 deletion/
L858R) and race

(Asian/non-Asian)

Randomized 1:1
Crossover allowed

Osimertinib (80 mg po qd)
(n = 279)

Standard EGFR TKI:
gefitinib (250 mg po qd) 

or erlotinib (150 mg po qd) 
(n = 277)

R

NSCLC= non-small cell lung cancer; TKI = tyrosine kinase inhibitor



FLAURA: Final Overall Survival Analysis

Ramalingam SS et al. N Engl J Med 2020;382(1):41-50.

Hazard ratio = 0.80
p = 0.046

Osimertinib

Comparator EGFR TKI
Osimertinib

Comparator 
EGFR TKI

Median OS, months 38.6 31.8



FLAURA2 Study Design: Safety Run-In and Randomization Phases

Jänne PA et al. IASLC 2019;Abstract OA07.01. 

STx: Investigator choice

Study design: Safety run-in phase Study design: Randomization phase

• Osimertinib dose is 80 mg daily during induction and 
maintenance

• Selection of cisplatin or carboplatin is the investigator’s choice
• Safety parameters are primary endpoints

EGFR = epidermal growth factor receptor; EGFRm = EGFR mutation; Ex19del = exon 19 deletion; STx = subsequent treatment; PFS2 = time from 
randomization to second disease progression or death on a subsequent treatment; OS = overall survival; WHO = World Health Organization

Maintenance
(osimertinib +
pemetrexed)

R

1:1

EGFRm (Ex19del, 
L858R) locally 

advanced/
metastatic 

nonsquamous
NSCLC

(N = 556)

EGFRm (Ex19del, 
L858R) locally 

advanced/
metastatic 

nonsquamous NSCLC
(N = 30)

Osimertinib
+ cisplatin

+ pemetrexed
q3wk x 4 cycles

Osimertinib
+ carboplatin
+ pemetrexed

q3wk x 4 cycles

• Osimertinib given at a dose of 80 mg daily during induction and 
maintenance

• Osimertinib dose can be reduced to 40 mg daily for management 
of AEs; chemotherapy dose interruption/reduction is to be 
prioritized over osimertinib reduction/interruption 

• Randomization will be stratified by race (Asian versus non-Asian), 
WHO PS (0 vs 1) and tissue EGFR mutation test at enrollment 

• Involvement planned for approximately 248 sites in 27 countries

Osimertinib
+ cisplatin/
carboplatin

+ pemetrexed
x 4 cycles

Maintenance
(osimertinib +
pemetrexed) PFS

STx: Investigator choice

PFS2, O
S

Osimertinib



J Clin Oncol 2020;38(6):538-47.

Growth



BLOOM: Osimertinib in Patients with NSCLC with an EGFR 
Mutation and Leptomeningeal Metastases (LM)

Leptomeningeal metastases
(N = 37)

ORR by BICR
Complete response
Partial response
Stable disease ≥ 6 weeks
Progression
Not evaluable

62%
32%
30%
32%
3%
3%

Median DoR 15.2 months

Yang JCH et al. J Clin Oncol 2020;38(6):538-47.

Patients with cytologically confirmed LM received osimertinib 160 mg once daily.



Frequency of EGFR Exon 20 Mutations

Courtesy of Zosia Piotrowska, MD.



Emerging Targeted Therapies for EGFR Exon 20 Mutations

Drug MOA N ORR mPFS
Major 

toxicities
Discont due to 

toxicities FDA Status re Exon 20

Poziotinib1,2 TKI 115 15% 4.2 mo Diarrhea
Rash 12% Fast track designation

March 2021

Mobocertinib3,4 TKI 28 43% 7.3 mo
Diarrhea

Rash
Nausea

14%
Breakthrough therapy 

designation
April 2020

Amivantamab5,6 EGFR/M
ET Ab 39 36% 8.3 mo

Rash
Infusion 
reaction

Paronychia

6%

Breakthrough therapy 
designation
March 2020

Osimertinib7 TKI 17 24% 9.6 mo
Diarrhea

Rash
Platelets

6% No indication in Exon 20

CLN-0818 TKI 22 35% NR Rash
Stomatitis 0% Investigational

1. Le X. AACR 2020, 2. Socinski M. ESMO 2020; 3. Riely G. ESMO 2020; 4. Zhou C. IASLC 2020; 5. Park K. ASCO 2020; 6. Sabari JK. IASLC 
2020; 7. Piotrowska Z. ASCO 2020; 8. Piotrowska Z. ESMO 2020.



IASLC/WCLC 2020;Abstract OA04.04



CHRYSALIS Study Design: Postplatinum Exon 20 Insertion Population

Sabari JK et al. IASLC WCLC 2020;Abstract OA04.04.



CHRYSALIS: Best ORR by Insertion Region of Exon 20

Sabari JK et al. IASLC WCLC 2020;Abstract OA04.04.



Amivantamab in Combination with Lazertinib for the 
Treatment of Osimertinib-Relapsed, Chemotherapy-
Naïve EGFR Mutant (EGFRm) Non-Small Cell Lung 
Cancer (NSCLC) and Potential Biomarkers for Response

Bauml J et al. 
ASCO 2021;Abstract 9006.

Saturday, June 5, 1:30 PM - 4:30 PM EDT



Trastuzumab Deruxtecan in HER2-Mutated 
Metastatic Non-Small Cell Lung Cancer (NSCLC): 
Interim Results of DESTINY-Lung011

Trastuzumab Deruxtecan in HER2-Overexpressing 
Metastatic Non-Small Cell Lung Cancer (NSCLC): 
Interim Results of DESTINY-Lung012

1 Smit EF et al. 
WCLC 2021;Abstract MA11.03. 

2 Nakagawa K et al. 
WCLC 2021;Abstract OA04.05. 



DESTINY-Lung01: Best Percentage Change in Tumor Size with T-DXd for 
HER2-Mutated versus Overexpressing NSCLC

Smit EF et al. WCLC 2021;Abstract MA11.03; Nakagawa K et al. WCLC 2021;Abstract OA04.05. 

Confirmed ORR = 61.9%
DCR = 90.5%
Median DoR = not reached
Median PFS = 14.0 months

Confirmed ORR = 24.5%
DCR = 69.4%
Median DoR = 6.0 months
Median PFS = 5.4 months
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DESTINY-Lung01: AEs of Special Interest – Interstitial Lung Disease

Smit EF et al. WCLC 2021;Abstract MA11.03; Nakagawa K et al. WCLC 2021;Abstract OA04.05. 

Mutant

Overexpressing



Efficacy and Safety of Patritumab Deruxtecan
(HER3-DXd) in EGFR Inhibitor-Resistant, 
EGFR-Mutated (EGFRm) Non-Small Cell Lung 
Cancer (NSCLC)

Janne PA et al. 
ASCO 2021;Abstract 9007.

Saturday, June 5, 1:30 PM - 4:30 PM EDT
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Module 1 : Localized or Locally Advanced Non-Small Cell Lung Cancer (NSCLC)
• Dr Patel: A 57-year-old woman with locally advanced NSCLC 
• Key Recent Publications and Presentations

Module 2: Newly Diagnosed NSCLC with No Actionable Mutation
• Dr Lorber: A 66-year-old man with metastatic adenocarcinoma of the lung – PD-L1 60%, TMB 14 mut/Mb 
• Key Recent Publications and Presentations

Module 3: NSCLC with an EGFR Tumor Mutation
• Dr Patel: A 47-year-old woman with metastatic adenocarcinoma of the lung and asymptomatic brain metastases 

– EGFR exon 19 mutation
• Key Recent Publications and Presentations

Module 4: Metastatic NSCLC Harboring Other Mutations
• Dr Gupta: A 61-year-old man with metastatic adenocarcinoma of the lung with a RET fusion
• Dr Mohamed: A 71-year-old woman with metastatic adenocarcinoma of the lung with MET exon 14 skipping 

and MET amplification mutations 
• Dr Chen: A 59-year-old woman with metastatic adenocarcinoma of the lung with a ROS1 fusion
• Dr Morganstein: A 62-year-old man with metastatic adenocarcinoma of the lung with a BRAF V600E mutation
• Key Recent Publications and Presentations

Module 5: Extensive-Stage Small Cell Lung Cancer (SCLC) 
• Dr Patel: A 63-year-old man with extensive-stage SCLC 
• Key Recent Publications and Presentations



Case Presentation – Dr Gupta: A 61-year-old man 
with metastatic adenocarcinoma of the lung with a 
RET fusion – PD-L1 0%, TMB 3 mut/Mb

• 1/2019: Diagnosed with Stage IV adenocarcinoma of the lung
- 15-year smoking history

• Carboplatin/pemetrexed/pembrolizumab à developed severe autoimmune enteritis after 
cycle 1 requiring hospitalization and high-dose steroids

• 9/2020: PD à selpercatinib 160 mg dose à uncontrolled high BP, swelling in legs, drowsiness
- Dose reductions down to 40 mg did not lead to lowering of BP 

• 12/2020: Ramucirumab with docetaxel initiated

Questions

• How do you manage the pedal edema and drowsiness? Is it common?

• What is your experience with pralsetinib in terms of toxicities?

Dr Ranju Gupta



Case Presentation – Dr Mohamed: A 71-year-old woman 
with metastatic adenocarcinoma of the lung with MET 
exon 14 skipping and MET amplification mutations – PD-L1 
TPS 95% 
• Never smoker presents with bilateral flank pain and 5-month history of weight loss and fatigue
• Workup reveals Stage IV poorly differentiated adenocarcinoma of the lung; lung obstructions and 2 

small, subcentimeter lesions in brain detected
• Molecular analyses: MET exon 14 skipping mutation, MET amplification 
• PD-L1: 95%
• Palliative RT to the lung; SRS to the brain 
• Capmatinib initiated

Questions
• If she didn’t need to receive RT due to the lung obstructions, should I have initiated treatment with 

targeted therapy alone? Does capmatinib work on brain lesions by itself?
• With a PD-L1 of 95%, should she have been considered for immunotherapy, or should targeted therapy 

precede that as first-line therapy?
• Are mutations in MET regarded in the same way as mutations in EGFR and ALK in terms of immune 

therapy? Or are they regarded like BRAF mutations in that you could use immune therapy? 

Dr Mohamed Mohamed



Case Presentation – Dr Chen: A 59-year-old woman 
with metastatic adenocarcinoma of the lung with a 
ROS1 fusion and severe rheumatoid arthritis

• Never smoker presents with persistent cough
• RLL lung mass, mediastinal adenopathy and multiple bone lesions; MRI brain: Negative
• CT-guided biopsy: Adenocarcinoma, CD 74 ROS1 fusion

• Crizotinib and denosumab x 9 months à Headache à MRI brain: 3-mm parietal lobe and 2-mm 
frontal lobe lesions

• Systemic disease is well controlled

Questions
• What is the next step in her treatment? 

• Would it be best to change to a different TKI versus chemotherapy in this patient who has had 
brain progression only? What would be the best choices in terms of the TKIs?

Dr Gigi Chen



Case Presentation – Dr Morganstein: A 62-year-old man 
with metastatic adenocarcinoma of the lung with a 
BRAF V600E mutation – PD-L1 TPS 80%

• Heavy smoker presents with shortness of breath
• Workup reveals lung adenocarcinoma with metastases to the liver and bone
• PD-L1 TPS: 80%
• Carboplatin/paclitaxel/pembrolizumab initiated (pembrolizumab not given due to renal 

insufficiency)
• Molecular analysis results returned after treatment initiated à BRAF V600E mutation

Questions
• In patients with BRAF V600E mutations, is BRAF-targeted therapy recommended in the first line?
• How imperative is it to have molecular study results before initiating therapy?
• Is BRAF considered a classic driver mutation? Should I be concerned about the efficacy of 

immunotherapies in patients whose tumors harbor BRAF mutations?
• How would you characterize the type of clinical response that I may expect from BRAF-targeted 

therapies? What is the standard-of-care for BRAF-directed therapy – dabrafenib/trametinib?

Dr Neil Morganstein



Key Recent Publications and Presentations
• Xia B et al. How to Select the Best Upfront Therapy for Metastatic Disease? Focus on ALK-

Rearranged Non-Small Cell Lung Cancer (NSCLC). Transl Lung Cancer Res 2020;9(6):2521-34. 

• Shaw AT et al. First-Line Lorlatinib or Crizotinib in Advanced ALK-Positive Lung Cancer. N Engl J Med 
2020;383(21):2018-29.

• Gainor JT et al. Registrational Dataset from the Phase 1/2 ARROW Trial of Pralsetinib (BLU-667) in 
Patients with Advanced RET Fusion+ Non-Small Cell Lung Cancer (NSCLC). ASCO 2020;Abstract 
9515.

• Wolf J et al. Capmatinib in MET Exon 14-Mutated or MET-Amplified Non-Small-Cell Lung Cancer.
N Engl J Med 2020;383(10):944-57.

• Paik PK et al. Tepotinib in Non-Small-Cell Lung Cancer with MET Exon 14 Skipping Mutations. N Engl
J Med 2020;383(10):931-43.



Activity of ALK TKIs in the First-Line Setting for 
Advanced NSCLC with ALK Rearrangement

ALK TKI Median PFS ORR
Intracranial 

response

Crizotinib 10.9 mo 74% NA

Ceritinib 16.6 mo 72.5% 72.7%

Alectinib 34.8 mo 82.9% 82.9%

Brigatinib 29.4 mo 71% 78%

Lorlatinib Not reached 90% 66.7%

Ensartinib 26.2 mo 80% 64.3%

Xia B et al. Transl Lung Cancer Res 2020;9(6):2521-253. 



Common and Unique Adverse Effects of ALK TKIs

ALK TKI Most common adverse effects

Crizotinib
Vision disorders, nausea, diarrhea, vomiting, edema, constipation, elevated 
transaminases, fatigue, decreased appetite, upper respiratory infection, dizziness, 
and neuropathy

Ceritinib Diarrhea, nausea, vomiting, fatigue, abdominal pain, decreased appetite, and 
weight loss

Alectinib Constipation, fatigue, edema, myalgia and anemia

Brigatinib Diarrhea, fatigue, nausea, rash , cough, myalgia, headache, hypertension, 
vomiting, and dyspnea

Lorlatinib Hypercholesterolemia, hypertriglyceridemia, edema, peripheral neuropathy, 
weight gain, cognitive effects, fatigue, dyspnea, arthralgia, diarrhea

Ensartinib Rash, nausea, pruritis, and vomiting

Crizotinib PI, rev 1/2021; Ceritinib PI, rev 3/2019; Alectinib PI, rev 1/2021; Brigatinib PI, rev 5/2020; Lorlatinib PI, rev 3/2021
Xia B et al. Transl Lung Cancer Res 2020;9(6):2521-253; Gristina V et al. Pharmaceuticals 2020;13:474.   



FDA Expands Lorlatinib Approval to Front-Line Treatment of 
Metastatic NSCLC with ALK Fusion
Press Release – March 3, 2021
“The Food and Drug Administration granted regular approval to lorlatinib for patients with 
metastatic non-small cell lung cancer (NSCLC) whose tumors are anaplastic lymphoma kinase 
(ALK)-positive, detected by an FDA-approved test. The FDA also approved the Ventana ALK (D5F3) 
CDx Assay (Ventana Medical Systems, Inc) as a companion diagnostic for lorlatinib.

Lorlatinib received accelerated approval in November 2018 for the second- or third-line treatment 
of ALK-positive metastatic NSCLC.

This current approval is based on data from Study B7461006 (NCT03052608), a randomized, 
multicenter, open-label, active-controlled trial conducted in 296 patients with ALK-positive 
metastatic NSCLC who had not received prior systemic therapy for metastatic disease. Patients 
were required to have ALK-positive tumors detected by the VENTANA ALK (D5F3) CDx assay. 
Patients were randomized 1:1 to receive lorlatinib 100 mg orally once daily (n=149) or crizotinib
250 mg orally twice daily (n=147). Study B7461006 demonstrated an improvement in progression-
free survival (PFS) as assessed by blinded independent central review (BICR), with a hazard ratio of 
0.28 (95% CI: 0.19, 0.41; p<0.0001)."

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-lorlatinib-metastatic-alk-positive-
nsclc?utm_medium=email&utm_source=govdelivery





CROWN: PFS and Survival without Intracranial Progression 

Shaw AT et al. N Engl J Med 2020;383(21):2018-29. 

Alive w/o CNS progression at 12 mo = 96%

Alive w/o CNS progression at 12 mo = 60%



CROWN: OS and Cumulative Incidence of CNS Progression

Shaw AT et al. N Engl J Med 2020;383(21):2018-29. 

Overall Survival Cumulative Incidence of CNS Progression as First Event



Registrational Dataset from the Phase 1/2 
ARROW Trial of Pralsetinib (BLU-667) in Patients 
with Advanced RET Fusion+ Non-Small Cell Lung 
Cancer (NSCLC)

Gainor JT et al.
ASCO 2020;Abstract 9515.



ARROW Primary Endpoint: Response to Pralsetinib

Gainor JF et al. ASCO 2020;Abstract 9515.

ORR (response-evaluable)
All – 65%, Prior platinum – 61%, Treatment-naïve – 73%



N Engl J Med 2020;383(10):944-57.



Capmatinib: Response Rate and Change from Baseline in Tumor Burden

Wolf J et al. N Engl J Med 2020;383(10):944-57. 

ORR: 41% ORR: 68%

ORR: 29% ORR: 40%



FDA Grants Accelerated Approval to Tepotinib for Metastatic 
Non-Small Cell Lung Cancer
Press Release — February 03, 2021

“On February 3, 2021, the Food and Drug Administration granted accelerated 
approval to tepotinib for adult patients with metastatic non-small cell lung cancer 
(NSCLC) harboring mesenchymal-epithelial transition (MET) exon 14 skipping 
alterations.

Efficacy was demonstrated in the VISION trial (NCT02864992), a multicenter, 
non-randomized, open-label, multicohort study enrolling 152 patients with 
advanced or metastatic NSCLC with MET exon 14 skipping alterations. Patients 
received tepotinib 450 mg orally once daily until disease progression or 
unacceptable toxicity.”

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-grants-accelerated-approval-tepotinib-metastatic-non-small-cell-lung-cancer



N Engl J Med 2020;383(10):931-43.



VISION Trial of Tepotinib: Response Rate and Change 
from Baseline in Tumor Burden

Paik PK et al. N Engl J Med 2020;383(10):931-43. 
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Case Presentation – Dr Patel: A 63-year-old man with 
extensive-stage SCLC

l Diagnosed with ES-SCLC 
l Induction carboplatin/etoposide/PD-L1 inhibitor x 4 cycles, with response in lung and 

liver à Maintenance immunotherapy
- Diarrhea 5 times/day
- C diff-negative
- TB and viral hepatitis testing: Negative
- Prednisone, with improvement but couldn’t get below 20 mg à infliximab, with 

resolution of diarrhea
l Resumed anti-PD-L1 therapy

Questions
l What would you recommend for this patient to try to improve his outcome?

Dr Sandip Patel



What is your preferred second-line treatment for a patient with 
extensive-stage small cell lung cancer and disease progression on 
chemotherapy/atezolizumab?

4%

4%

8%

20%

64%

0% 10% 20% 30% 40% 50% 60% 70%

Lurbinectedin 

Nivolumab/ipilimumab 

Topotecan or irinotecan 

Survey of live webinar audience

N = 49

Pembrolizumab 

Nivolumab 



Key Recent Publications and Presentations

• Liu SV et al. Updated Overall Survival and PD-L1 Subgroup Analysis of Patients with Extensive-Stage 
Small-Cell Lung Cancer Treated with Atezolizumab, Carboplatin, and Etoposide (IMpower133). 
J Clin Oncol 2021;39(6):619-30.

• Reck M et al. IMpower133: Exploratory Analysis of Maintenance Therapy in Patients with 
Extensive-Stage Small Cell Lung Cancer. IASLC WCLC 2020;Abstract 0A11.06.

• Goldman JW et al. Durvalumab, with or without Tremelimumab, plus Platinum-Etoposide versus 
Platinum-Etoposide Alone in First-Line Treatment of Extensive-Stage Small-Cell Lung Cancer 
(CASPIAN): Updated Results from a Randomised, Controlled, Open-Label, Phase 3 Trial. Lancet 
Oncol 2021;22(1):51-65.

• Trigo J et al. Lurbinectedin as Second-Line Treatment for Patients with Small-Cell Lung Cancer: 
A Single-Arm, Open-Label, Phase 2 Basket Trial. Lancet Oncol 2020;21(5):645-54.



J Clin Oncol 2021;39(6):619-30.



IMpower133: Updated Overall Survival

Liu SV et al. J Clin Oncol 2021;39(6):619-30.



IASLC/WCLC 2020;Abstract 0A11.06



IMpower133: Survival Outcomes in the Maintenance Population 

Reck M et al. IASLC/WCLC 2020;Abstract 0A11.06.

Overall survival (OS)

Median PFS Atezolizumab Placebo HR
From start of 
maintenance 2.6 mo 1.8 mo 0.64

From 
randomization 5.5 mo 4.5 mo Not 

reported

Progression-free survival (PFS)

Median PFS Atezolizumab Placebo HR
From start of   
maintenance 12.5 mo 8.4 mo 0.59

From 
randomization 15.7 mo 11.3 mo Not 

reported





CASPIAN: Updated OS Analyses in ITT Population

Goldman JW et al. Lancet Oncol 2021;22(1):51-65.



Lurbinectedin: A Selective Inhibitor of Oncogenic Transcription

Paz-Ares LG et al. ASCO 2019;Abstract 8506.

How does it work?
• Alkylator
• Minor groove DNA binder



Lancet Oncol 2020;21:645-54.



Rate and Duration of Response with Lurbinectedin as 
Second-Line Therapy for SCLC

Trigo J et al. Lancet Oncol 2020;21(5):645-54.

ORR: 35.2%



ATLANTIS Trial Did Not Meet the Prespecified Criteria of 
Significance for the Primary Endpoint of Overall Survival
Press Release — December 03, 2020

“Results from the ATLANTIS Phase 3 multicenter, randomized, controlled study evaluating 
lurbinectedin in combination with doxorubicin versus physician's choice of topotecan or 
cyclophosphamide/doxorubicin/vincristine (CAV) for adult patients with SCLC whose disease 
progressed following one prior platinum-containing line. Patients received lurbinectedin at 2.0 mg/m2

in the combination arm, which is lower than the FDA approved dose of lurbinectedin at 3.2 mg/m2.

The study did not meet the pre-specified criteria of significance for the primary endpoint of overall 
survival (OS) in the intent-to-treat (ITT) population comparing lurbinectedin in combination with 
doxorubicin to the control arm, though there was no adverse effect on OS with the experimental arm. 
Based on the study design, no additional hypotheses were formally tested. Importantly, key 
secondary and subgroup analyses favored the lurbinectedin combination arm. Lurbinectedin 
monotherapy was not tested in ATLANTIS.

The safety data in this study was consistent with the known safety profile of lurbinectedin 
monotherapy with no new safety signals observed.”

https://investor.jazzpharma.com/news-releases/news-release-details/jazz-pharmaceuticals-and-pharmamar-announce-results-atlantis



ATLANTIS: Phase III Trial Design

Clinicaltrials.gov (NCT02566993); Accessed February 2021; Farago AF et al. ASCO 2018;Abstract TPS8587.

N = 613


