
Relevant Recent Data Sets
Module 1: Lung Cancer



First-line Treatment of Metastatic 
Non-Small Cell Lung Cancer (NSCLC) 

without a Targetable Mutation



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. 



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

Ramalingam SS et al.
ASCO 2020;Abstract 9500. 



Three-Year Update: OS with IPI + Nivo vs Chemo 
(PD-L1 ≥1%)

Ramalingam SS et al. ASCO 2020;Abstract 9500. 



Three-Year Update: OS with IPI + Nivo vs Chemo vs Nivo + Chemo 
(PD-L1 <1%)

Ramalingam SS et al. ASCO 2020;Abstract 9500. 



Lancet Oncol 2021;22(2):198-211.



CheckMate 9LA: Updated OS

Paz-Ares L et al. Lancet Oncol 2021;22(2):198-211; Reck M et al. ASCO 2020;Abstract 9501.



CheckMate 9LA: Updated OS by Histology

Paz-Ares L et al. Lancet Oncol 2021;22(2):198-211; Reck M et al. ASCO 2020;Abstract 9501.



Boyer M et al. J Clin Oncol 2021;[Online ahead of print].

for



KEYNOTE-598: Survival

Boyer M et al. J Clin Oncol 2021;[Online ahead of print].

Overall survival (OS)Progression-free survival (PFS)



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



Lancet 2021;397(10274):592-604.



EMPOWER-Lung 1: Overall and Progression-Free Survival with 
First-Line Cemiplimab versus Chemotherapy

Sezer A et al. Lancet 2021;397(10274):592-604.

Time (months) Time (months)



EMPOWER-Lung 1: Progression-Free Survival in the PD-L1 ≥50% 
Population

Sezer A et al. Lancet 2021;397:592-604.



EMPOWER-Lung 1: Overall Survival in the PD-L1 ≥50% Population

Sezer A et al. Lancet 2021;397:592-604.



Metastatic NSCLC Harboring Targetable 
Mutations other than EGFR, ALK or ROS1



Immunotherapy Consolidation after 
Chemoradiation Therapy for Localized or 

Locally Advanced NSCLC





Phase III CheckMate 816 Trial Design

Forde PM et al. AACR 2021;Abstract CT003.



CheckMate 816: pCR Rate with Neoadjuvant Nivolumab 
(Primary Endpoint)

Forde PM et al. AACR 2021;Abstract CT003.



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.



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



Extensive-Stage Small Cell Lung Cancer



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%



Use of Targeted Treatment in NSCLC



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 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: PFS with Osimertinib for Patients with NSCLC and
EGFR Tumor Mutations

Osimertinib (n = 279)

Standard EGFR TKI (n = 277)

Median PFS = 18.9 mo

Median PFS = 10.2 mo

HR = 0.46
p < 0.001

FLAURA primary endpoint: PFS for patients with EGFR exon 19 del or L858R 
mutation (full analysis set)1

1 Soria JC et al. N Engl J Med 2018;378(2):113-25.
2 Planchard D et al. ELCC 2018;Abstract 128O.

Interim overall survival (data immature), HR = 0.63, p = 0.0071,2



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.



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



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 OA04.03



Design and Patient Cohorts in Phases I/II and EXCLAIM

Zhou C et al. IASLC/WCLC 2020;Abstract OA04.03



Mobocertinib Resulted in Reductions in Target Lesion Volume among 
Patients Who Previously Received Platinum-Containing Therapy

Zhou C et al. IASLC/WCLC 2020;Abstract OA04.03

ORR = 40 (35%)

DCR = 89 (78%)

n = 114



Mobocertinib Resulted in Reductions in Target Lesion Volume in 
EXCLAIM Cohort

Zhou C et al. IASLC/WCLC 2020;Abstract OA04.03

ORR = 31 (32%)

DCR = 73 (76%)

n = 96



IASLC/WCLC 2020;Abstract OA04.04



CHRYSALIS Study Design: Post-Platinum 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.



IMpower150: Updated Efficacy Analysis in Patients 
with EGFR Mutations

Reck M et al.
ESMO 2020;Abstract 1293P.



IMpower150 Trial: OS Benefit of First-Line Atezolizumab for
Patients with Metastatic NSCLC with EGFR Tumor Mutations

Reck M et al. ESMO 2020;Abstract 1293P. 

ABCP = atezolizumab + bevacizumab/carboplatin/paclitaxel; BCP = bevacizumab/carboplatin/paclitaxel
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Courtesy of Corey Langer, MD.



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.   





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



Relevant Recent Data Sets
Module 2: Genitourinary Cancers



Renal Cell Carcinoma



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



Eur Urol 2020;78(6):783-85. 



TIVO-3: Final Overall Survival Analysis

1 Pal SK et al. Eur Urol 2020;78(6):783-85; 2 Rini BI et al. Lancet Oncol 2020;21:95-104.

Median OS 
Tivozanib: 16.4 mo
Sorafenib: 19.2 mo

HR: 0.97

Median PFS2

Tivozanib: 5.6 mo
Sorafenib: 3.9 mo

HR: 0.73, p = 0.016



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; SPARTAN Investigators. Eur Urol 2020;[Online ahead of print].



Comparison of Toxicities: Darolutamide, Enzalutamide, Apalutamide

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

Toxicity

ARAMIS PROSPER SPARTAN

Darolutamide Placebo Enzalutamide Placebo Apalutamide Placebo

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

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

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

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



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%



CARD: Overall Survival Analysis of Patients with 
Metastatic Castration-Resistant Prostate Cancer 
Receiving Cabazitaxel vs Abiraterone or Enzalutamide

Tombal B et al.
ASCO 2020;Abstract 5569.



CARD Study of Cabazitaxel: Survival Analyses

Tombal B et al. ASCO 2020;Abstract 5569.

rPFS (primary endpoint) OS (key secondary endpoint)



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



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.



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):2345-2357.

Overall survival Cross-over adjusted overall survival



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



Hofman S et al. ASCO 2020;Abstract 5500.



Lancet 2021;397:797-804.



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%



TheraP: Primary Endpoint — PSA Response ≥50% 

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



TheraP: Select Adverse Events

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

Event

177Lu-PSMA-617 (n = 98) Cabazitaxel (n = 85)

Grade 1/2 Grade 3/4 Grade 1/2 Grade 3/4

Pain 61% 11% 61% 5%

Thrombocytopenia 18% 11% 5% 0

Anemia 19% 8% 13% 8%

Neutropenia 7% 4% 5% 13%



Urothelial Bladder Cancer



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.



ABACUS Phase II Trial of Neoadjuvant Atezolizumab for Muscle-
Invasive Bladder Cancer: pCR Rate for Evaluable Patients

Powles T et al. ASCO 2018;Abstract 4506.





PURE-01: Recurrence-Free Survival (RFS) by ypTypN Stage

Bandini M et al. Ann Oncol 2020;31(12):1755-63.

RFS 12-mo 24-mo 

Overall (n = 126) 90.5% 78.3%

ypT0ypN0 (n = 55) 95.9% 95.9%

ypT1/a/isypN0 
(n = 25) 89.8% 74.9%

ypT2-4 ypN0
(n = 28) 92.9% 78.8%

ypTanyN+ (n = 18) 74.9% 39.3%



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.



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



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



Enfortumab Vedotin: Nectin-4 Targeted Therapy

Courtesy of Jonathan Rosenberg, MD



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



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



Antibody-Drug Conjugates in UBC

Courtesy of Matthew Galsky, MD.



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

of



Relevant Recent Data Sets

Module 3: Chronic Lymphocytic 
Leukemia and Lymphomas



Hodgkin Lymphoma



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



Chronic Lymphocytic Leukemia (CLL)



Ibrutinib and Rituximab Provides Superior Clinical 
Outcome Compared to FCR in Younger Patients with 
Chronic Lymphocytic Leukemia (CLL): Extended 
Follow-Up from the E1912 Trial. 

Shanafelt TD et al.
ASH 2019;Abstract 33.



ECOG-ACRIN E1912 Extended Follow-Up: Up-Front 
IR Compared to FCR for Younger Patients with CLL

• Grade ≥3 treatment-related AEs were reported in 70% of patients receiving IR and 80% of patients 
receiving FCR (odds ratio = 0.56; p = 0.013). 

• Among the 95 patients who discontinued ibrutinib, the most common cause was AE or complication. 

Shanafelt TD et al. ASH 2019;Abstract 33.

Years

Pr
ob

ab
ili

ty
HR = 0.39
p < 0.0001
3-year rates: 89%, 71%

FCR (52 events/175 cases)
IR (58 events/354 cases)

Number at risk

PFS



Phase III EA9161 Schema

Clinicaltrials.gov/ct2/show/NCT03701282?term=EA9161&draw=2&rank=1, Accessed March 1, 2021



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



Efficacy of Subsequent Novel Targeted Therapies, 
Including Repeated Venetoclax-Rituximab (VenR), in 
Patients with Relapsed/Refractory Chronic 
Lymphocytic Leukemia (R/R CLL) Previously Treated 
with Fixed-Duration VenR in the MURANO Study

Harrup R et al.
ASH 2020;Abstract 3139.



MURANO: TTNT with VenR versus BR

Harrup R et al. ASH 2020;Abstract 3139.



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. 



Umbralisib plus Ublituximab (U2) Is Superior to 
Obinutuzumab plus Chlorambucil (O+Chl) in Patients 
with Treatment Naïve (TN) and Relapsed/Refractory 
(R/R) Chronic Lymphocytic Leukemia (CLL): Results 
from the Phase 3 Unity-CLL Study 

Gribben JG et al.
ASH 2020;Abstract 542.



UNITY-CLL Phase III Trial of Umbralisib with Ublituximab (U2) 
versus Obinutuzumab with Chlorambucil in CLL

Gribben JG et al. ASH 2020;Abstract 543.

• PFS in treatment-naïve patients (U2 vs O+Chl): 38.5 vs 26.1 mo
• PFS in R/R patients (U2 vs O+Chl): 19.5 vs 12.9 mo
• Grade 3+ colitis in 3.4%, transaminitis Grade 3+ in 8.3%, Grade 3+ pneumonitis in 2.9%



Lancet 2020;395(10232):1278-91.



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



Zanubrutinib

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

Overview of BTK Inhibitors in CLLIrreversible

Reversible

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%



Updated Follow-Up of Patients with 
Relapsed/Refractory Chronic Lymphocytic 
Leukemia/Small Lymphocytic Lymphoma Treated 
with Lisocabtagene Maraleucel in the Phase 1 
Monotherapy Cohort of Transcend CLL 004, 
Including High-Risk and Ibrutinib-Treated Patients 

Siddiqi T et al.
ASH 2020;Abstract 546.



TRANSCEND CLL 04: Liso-cel Monotherapy Cohort

Siddiqi T et al. ASH 2020;Abstract 546.

• ORR/CR = 82%/68%
• Median PFS 13 mo and DOR 

50% at 12 mo
• Gr 3 CRS= 9% and NE 22% 

(No Grade 4/5)
• 4 of 6 progressions due to RT



ELEVATE-TN: PFS (IRC)

Sharman JP et al. Lancet 2020;395:1278-91.
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Acala + obin NR (NE–NE) 0.10 <0.0001
Acala NR (34.2–NE) 0.20 <0.0001
Clb + obin 22.6 (20.2–27.6)                   — —

Median (95% CI) Hazard ratio p-value



Mantle Cell Lymphoma (MCL)



Pooled Analysis of Ibrutinib for R/R MCL: 
Median 41 Months Follow-Up

(Phase II PCYC-1104 and SPARK and Phase III RAY Studies)

Endpoint
Overall

(N = 370)

Prior lines of therapy
1

(n = 99)
>1

(n = 271)
Median PFS 12.5 mo 25.4 mo 10.3 mo
Median PFS by best 
response

CR (n = 102)
PR (n = 156)

67.7 mo
12.6 mo

68.5 mo
24.2 mo

67.7 mo
10.5 mo

Median OS 26.7 mo 61.6 mo 22.5 mo
Median OS by best 
response

CR (n = 102)
PR (n = 156)

Not reached
23.6 mo

Not reached
36.0 mo

Not reached
22.6 mo

ORR, CR 70%, 28% 78%, 37% 67%, 24%

Rule S et al. ASH 2019;Abstract 1538.



Acalabrutinib Monotherapy in Patients with 
Relapsed/Refractory Mantle Cell Lymphoma: 
Long-Term Efficacy and Safety Results from a 
Phase 2 Study 

Wang M et al.
ASH 2020;Abstract 2040.



ACE-LY-004 Long-Term Follow-Up: Progression-Free Survival

Wang M et al. ASH 2020;Abstract 2040.

The adverse event profile was largely unchanged with an additional year of follow-up. 



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%



Diffuse Large B-Cell Lymphoma (DLBCL)



Selinexor has a novel mechanism of action: XPO-1 inhibitor

Kalakonda. Lancet Heme 2020.

Decreases production of 
oncoproteins including c-MYC, 

BCL2, BCL6 and BCL-XL

Induces nuclear accumulation of 
tumor suppressors including p53, 

p73, IkBk and FOXO

XPO1 over-expressed in DLBCL 
and correlates with poor 

prognosis

Courtesy of Ann S LaCasce, MD, MMSc



SADAL: Phase II Trial of Selinexor Monotherapy in R/R DLBCL 

Patient characteristics: 
N=127 with med age 67y
45% of pts > 70y
72% refractory to last regimen

Results: 
ORR 28%
CR 12%
Med DR 9.3m

--med DR for CR pts 23m
--med DR for PR pts 4.4m 

No impact of COO 

Kalakonda N et al. Lancet Haematol 2020;7(7):e511-22.

Creatinine clearance



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.



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.



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.



Polatuzumab Vedotin plus Venetoclax with Rituximab 
in Relapsed/Refractory Diffuse Large B-Cell 
Lymphoma: Primary Efficacy Analysis of a Phase Ib/II 
Study

Gritti G et al.
ASH 2020;Abstract 599.



Polatuzumab Vedotin with Venetoclax and Rituximab 
for Relapsed DLBCL: Efficacy Summary

Gritti G et al. ASH 2020;Abstract 599.



Selinexor has a novel mechanism of action: XPO-1 inhibitor

Kalakonda. Lancet Heme 2020.

Decreases production of 
oncoproteins including c-MYC, 

BCL2, BCL6 and BCL-XL

Induces nuclear accumulation of 
tumor suppressors including p53, 

p73, IkBk and FOXO

XPO1 over-expressed in DLBCL 
and correlates with poor 

prognosis

Courtesy of Ann S LaCasce, MD, MMSc



SADAL: Phase II Trial of Selinexor Monotherapy in R/R DLBCL 

Patient characteristics: 
N=127 with med age 67y
45% of pts > 70y
72% refractory to last regimen

Results: 
ORR 28%
CR 12%
Med DR 9.3m

--med DR for CR pts 23m
--med DR for PR pts 4.4m 

No impact of COO 

Kalakonda N et al. Lancet Haematol 2020;7(7):e511-22.

Creatinine clearance



Lancet Oncol 2021;[Online ahead of print].



LOTIS-2: Response Rates and Safety Summary

Caimi PF et al. Lancet Oncol 2021;[Online ahead of print].

Clinical endpoint N = 145
ORR 48.3%

CR 24.0%
PR 24.0%
Stable disease 15.0%

The most common grade 3 or higher treatment-emergent adverse events were:
• Neutropenia 26% 
• Thrombocytopenia 18% 
• Increased gamma-glutamyltransferase 17% 

Serious adverse events were reported in 57 (39%) of 145 patients



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.



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



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



Follicular Lymphoma (FL)



Lancet Oncol 2021;22(5):678-89.



CHRONOS-3 Trial: Progression-Free Survival by Subgroup

Matasar MJ et al. Lancet Oncol 2021;22(5):678-89. 



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.



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



Phase IIb Trial of Umbralisib in Relapsed/Refractory 
Indolent Lymphoma 

Fowler N et al. J Clin Oncol 2021;[Online ahead of print]. 

ORR:
MZL (n = 69): 49.3%
FL (n = 117): 53%
SLL (n = 22): 50%



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



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



Relevant Recent Data Sets
Module 4: Multiple Myeloma



Newly Diagnosed Multiple Myeloma



Transplant eligible

Standard risk High risk

Approach to Newly Diagnosed MM

Transplant ineligible

Standard risk High risk

Courtesy of Shaji Kumar, MD

Delayed ASCT

ASCT;  Consider tandem
ASCT

Bortezomib-Len
maintenance till  

progression

ASCT
(preferred)

VRd x 4 
cycles

Len maintenance

Bortezomib-Len 
maintenance 

till progression

VRd
VRd for ~12 months 

followed by Len  maintenance

OR
DRd for ~12 months 

followed by Dara - Len  
maintenance

Collect Stem Cells

4 cycles of VRd 4 cycles of Dara-VRd



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.



ENDURANCE (E1A11): Treatment-Related AEs
Heme + Non-Heme Non-Heme

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

Step 1 treated 
patients

VRd
(n = 527)

N (%)

KRd
(n = 526)

N (%)
Diff 

KRd-VRd
Chi-sq 
p-value

Grades 3-5 313 (59.4) 345 (65.6) 6.2 0.038

(95% CI) (55.1-63.6) (61.3-69.6)

Grades 4-5 61 (11.6) 70 (13.3) 1.7 0.394

(95% CI) (9.0-14.6) (10.5-16.5)

Step 1 treated 
patients

VRd
(n = 527)

N (%)

KRd
(n = 526)

N (%)
Diff 

KRd-VRd
Chi-sq 
p-value

Grades 3-5 254 (48.3) 254 (48.3) 6.9 0.024

(95% CI) (37.1- 45.7) (44.0-52.6)

Grades 4-5 21 (4.0) 43 (8.2) 4.2 0.004

(95% CI) (2.5-6.1) (6.0-10.9)

47.8
52.3

11.4 12.0

0.2 1.3 0.2 1.3

37.4
40.1

3.8
6.8

Kumar S et al. ASCO 2020;Abstract LBA3.



Upfront Autologous Stem Cell Transplantation (ASCT) 
versus Carfilzomib-Cyclophosphamide-
Dexamethasone (KCd) Consolidation with K 
Maintenance in Transplant-Eligible, Newly Diagnosed 
(NDTE) Multiple Myeloma (MM)

Yong K et al. 
ASCO 2021;Abstract 8000.

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



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).

T
R

AN
S
P
L

AN
T

D-RVd

RVd

Key Eligibility
• Transplant-eligible 

NDMM
• 18-70 years old
• ECOG 0-2

R 1:1 (N = 223)

D-RVd

RVd

D-R

R

21-day cycles 21-day cycles

Induction
Cycles 1-4

Consolidation
Cycles 5-6

Maintenance
Cycles 7-32

28-day cycles



Kaufman JL et al. ASH 2020;Abstract 549.



GRIFFIN: Summary of Response Rates and 
MRD Negativity (10-5) Rates Over Time

• MRD negativity (10-5) rates in the 
intent-to-treat population by the end of 
induction therapy, end of consolidation and 
last follow-up

• All MRD data are from the analysis with a 
median follow-up of 22.1 months

• MRD was evaluated at baseline, first evidence 
of suspected CR or sCR, at the end of 
induction and consolidation, and after 12 and 
24 months of maintenance, regardless of 
response (per protocol amendment 2)

Voorhees PM et al. Blood 2020;136(8):936-45. 



MASTER: MRD-Negative Remissions

Costa LJ et al. ASH 2019;Abstract 860. 



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 Response

Kumar SK et al. ASH 2020;Abstract 2276.



MAIA: Updated Overall Response

D-Rd
(n = 368)

Rd
(n = 369) p-value

ORR 93% 82% <0.0001

sCR 34% 14% <0.0001

CR 17% 15% —

VGPR 30% 27% —

PR 12% 25% —

≥VGPR 81% 57% <0.0001

≥CR 51% 30% <0.0001

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)



Efficacy of Daratumumab in the Treatment of Multiple 
Myeloma with High-Risk Cytogenetics: Meta-analysis 
of Randomized Phase III Trials

Giri S et al.
ASCO 2020;Abstract 8540.



Impact of Daratumumab on PFS Among Patients with Multiple 
Myeloma and High-Risk Cytogenetics [t(4;14), t(14;16) or del(17p)]

Study Intervention Control Hazard ratio p-value

ALCYONE DaraVMP VMP 0.78 0.42

MAIA DaraRD RD 0.57 0.06

CASSIOPEIA DaraVTD VTD 0.67 0.23

Pooled effect size 0.67 0.025

CASTOR DaraVD VD 0.41 0.01

POLLUX DaraRD RD 0.37 0.01

CANDOR DaraKD KD 0.58 0.11

Pooled effect size 0.45 <0.001

Giri S et al. ASCO 2020;Abstract 8540.



Relapsed 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.
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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.



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.



Lancet 2020;396:1563-73



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%



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-6: Safety, Tolerability and Clinical Activity of 
Belantamab Mafodotin (Belamaf) in Combination 
with Bortezomib/Dexamethasone (BorDex) in 
Relapsed/Refractory Multiple Myeloma (RRMM) 
Popat R et al.
ASH 2020;Abstract 1419.



DREAMM-6: Overview of Adverse Events

Popat R et al. ASH 2020;Abstract 1419. 

Patients with AE, n (%)

Belantamab mafodotin
2.5 mg/kg single +

Vd (N = 18) 
AEs related to study treatment

Grade 3/4 AE
AEs leading to permanent discontinuation of a study treatment
AEs leading to permanent discontinuation of belamaf

18 (100)
16 (89)
5 (28)

0
AEs leading to dose reductions

Corneal events
Thrombocytopenia

13 (72)
7 (39)
6 (33)

AEs leading to dose interruption/delay
Corneal events
Thrombocytopenia

18 (100)
15 (83)
7 (39)

Any SAE
Fatal SAE

12 (67)
0

SAEs related to study treatment 5 (28)



DREAMM-6: Adverse Events of Special Interest

Popat R et al. ASH 2020;Abstract 1419. 

Thrombocytopenia and corneal events were managed with dose modifications



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. 



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



Relevant Recent Data Sets
Module 5: Breast Cancer



HER2-Positive Breast Cancer



FDA-Approved Agents for Early-Stage HER2-Positive BC

Choong GM et al. CA Cancer J Clin 2020;70:355-374.

Agent Setting Pivotal trial(s) Regimens Year approved

Trastuzumab
Adjuvant HER2+ EBC,

first line

NSABP-31
N9831

BCIRG 006
HERA

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

Observation vs trastuzumab

2006

Pertuzumab
Neoadjuvant HER2+,

EBC
NeoSphere TD vs PTD vs PT vs PD 2013

Pertuzumab Adjuvant HER2+, EBC APHINITY
Chemotherapy plus trastuzumab

plus pertuzumab vs placebo
2017

Neratinib
Extended adjuvant

treatment of HER2+ EBC
ExteNET Placebo vs neratinib 2017

T-DM1
Adjuvant HER2+ EBC with residual 
disease after neoadjuvant taxane
and trastuzumab based treatment

KATHERINE Trastuzumab vs T-DM1 2019

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



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

Early



Piccart M et al. J Clin Oncol 2021;[Online ahead of print].

APHINITY: 6-Year Follow-Up

Overall Survival Invasive Disease-Free Survival



APHINITY: 6-Year IDFS by Subgroup
Node-positive cohort Node-negative cohort

HR-negative cohort HR-positive cohort

Piccart M et al. J Clin Oncol 2021;[Online ahead of print].



Clin Breast Cancer 2021;21(1):80-91.e.7.



ExteNET: Final Efficacy Results in HR+ Population (n = 1,334)

Chan A et al. Clin Breast Cancer 2021;21(1):80-91.e.7.

IDFS at 2 Years IDFS at 5 Years

Distant DFS at 5 Years OS

HR = 0.49
p (2 sided) = 0.002

HR = 0.57
p (2 sided) = 0.003

HR = 0.58
p (2 sided) = 0.002

HR = 0.79
p (2 sided) = 0.203



CONTROL Trial: Strategies to Improve Neratinib Tolerability

Background: Neratinib is approved for extended adjuvant therapy in HER2-positive BC

• Neratinib poorly tolerated in ExteNET
- Discontinuation rate: 17%
- Grade 3 diarrhea: 40%

Objective: Improve GI tolerability of neratinib 

Methods: Sequential single arm interventions in patients treated with adjuvant therapy

• Cohort 1 (L): Loperamide (n = 137)

• Cohort 2 (BL): Budesonide + loperamide (n = 64)

• Cohort 3 (CL or CL-PRN): Colestipol + loperamide (n = 136) or colestipol + as needed 
loperamide (n = 104)

• Cohort 4 (DE): Neratinib dose escalation; ongoing (n = 60)

Barcenas CH et al. Ann Oncol 2020;31(9):1223-30.



CONTROL: Mean Change in Functional Assessment of Cancer Therapy*

Barcenas CH et al. Ann Oncol 2020;31(9):1223-30.

*A higher score indicates better quality of life.



Select Ongoing Phase III Trials in HER2-Positive Localized BC

Clinicaltrials.gov; Accessed February 2021.

Trial name (NCT#) N Setting Treatment arms

Estimated 
primary 

completion 
date

DESTINY-Breast05
(NCT04622319)

1,600
High-risk with residual invasive 

BC following neoadjuvant 
therapy

• Trastuzumab 
deruxtecan
• T-DM1

December 2025

CompassHER2RD
(NCT04457596) 1,031

HR-negative disease in breast 
and/or lymph nodes;

T1-4, N0-3 dx at presentation and 
residual invasive disease 

postoperatively

• T-DM1
• Tucatinib + 

T-DM1
January 2028



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



J Clin Oncol 2020;38(27):3138-49.



15%

29%38%

47%

NALA Trial – Centrally Confirmed Coprimary Endpoints: PFS and OS

Saura C et al. J Clin Oncol 2020;38(27):3138-49.                                                                    

• Although a numerical difference with neratinib + capecitabine was observed for OS, it did not meet 
statistical significance (HR 0.88, p = 0.2086)



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].                                                                    



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



ER-Positive, HER2-Negative Breast Cancer



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.



Endocrine Therapy Alone in Patients with 
Intermediate or High-Risk Luminal Early Breast 
Cancer (0-3 lymph nodes), Recurrence Score 
<26 and Ki67 Response after Preoperative 
Endocrine Therapy: First Efficacy Results from 
the ADAPT HR+/HER2- Trial

Harbeck N et al. 
SABCS 2020;Abstract GS4-04.



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

Therapy



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



Line Trial Schema
PFS HR compared to 

endocrine alone
OS HR compared to 

endocrine alone

First line PALOMA-1 Letrozole ± palbociclib 0.49 0.897

PALOMA-2 Letrozole ± palbociclib 0.58 NR

MONALEESA-2 Letrozole ± ribociclib 0.56 0.75

MONALEESA-3 Fulvestrant ± ribociclib 0.55 0.72

MONALEESA-7 
(premenopausal)

Goserelin + AI or tamoxifen ±
ribociclib 0.55 0.71

MONARCH 3 Letrozole or anastrozole, ±
abemaciclib 0.54 NR

Second line PALOMA-3 Fulvestrant ± palbociclib 0.46 0.75

MONARCH 2 Fulvestrant ± abemaciclib 0.55 0.757

Courtesy of Dr Harold Burstein; Updated with MONALEESA-3 and MONALEESA-7

Randomized Trials of Endocrine Therapy +/- CDK4/6 Inhibition



Courtesy of Sara M Tolaney MD, MPH

Key AEs with CDK4/6 Inhibitors: Monitoring and Prevention

Diarrhea
Hepatobiliary 

Toxicity QT Prolongation Neutropenia VTE
ILD/

Pneumonitis

Abemaciclib
(more)

Palbociclib

Ribociclib

Abemaciclib

Ribociclib

Ribociclib
Abemaciclib (less)

Palbociclib
Ribociclib

Abemaciclib
Abemaciclib
Palbociclib
Ribociclib

Antidiarrheal 
therapy

Increase oral 
hydration

Notify HCP

LFTs before 
starting tx, Q2W x 

2 mos, then: 

§ abemaciclib, as 
indicated 

§ ribociclib, at 
start of cycle x 4 

cycles

EKG before cycle 1, 
Day 14 of cycle 1, 

start of cycle 2, then 
as indicated

Electrolytes at start of 
cycle x 6 cycles, then 

as indicated

CBC before starting tx, 
then: 

§ abemaciclib, Q2W x 
2 mos, QM x 2 mos, 
then as indicated

§ palbociclib, Days 1 
and 15 of cycles 1-2, 
then as indicated

§ ribociclib, Q2W x 2 
cycles, start of next 
4 cycles, then as 
indicated

Monitor for signs 
and symptoms of 

thrombosis or 
pulmonary 
embolism

Monitor for 
pulmonary 
symptoms 

indicative of ILD 
or pneumonitis 

(eg, hypoxia, 
cough, dyspnea)



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 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.



Triple-Negative Breast Cancer



No. at risk (event/cumulative events)

TALA 287
(0/0)

229
(50/50)

148
(53/103)

91
(34/137)

55
(17/154)

42
(9/163)

29
(9/172)

23
(2/174)

16
(5/179)

12
(4/183)

5
(2/185)

3
(0/185)

1
(0/185)

0
(1/86)

0
(1/86)

PCT 144
(0/0)

68
(41/41)

34
(20/61)

22
(8/69)

9
(7/76)

8
(0/76)

4
(3/79)

2
(2/81)

2
(0/81)

1
(1/82)

0
(1/83)

0
(0/83)

0
(0/83)

0
(0/83)

0
(0/83)

0

20

40
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80

100

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42

Time (months)

1. Robson M, et al. N Engl J Med 2017;377:523-33; 2. Olaparib 150mg Film-Coated Tablets, SmPC. 2019; 
3. Litton JK, et al. N Engl J Med 2018;379:753-63 (supplementary appendix)

Phase III Trials of PARP Inhibitors in gBRCA HER2-Negative 
Metastatic Breast Cancer

OlympiAD: Olaparib PFS1,2 EMBRACA: Talazoparib PFS3
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Olaparib
TPC

Number at risk

Olaparib 300 mg bid (N=205)
TPC (N=97)

Olaparib TPC
Events, n (%) 163 (79.5) 71 (73.2)

Median PFS 7.0 mo 4.2 mo

HR: 0.58
P<0.001

Talazoparib (N=287)
Overall PCT (N=144)
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ee

 s
ur
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l (
%

) Talazoparib Overall 
PCT

Events, n (%) 186 (65) 83 (58) 

Median PFS 8.6  mo 5.6  mo

HR: 0.54,
P<0.001 



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.



Lancet Oncol 2020:21(1):44-59.



IMpassion130: OS in the ITT and PD-L1-Positive Population

Schmid P et al. Lancet 2020;21(1):44-59.

Atezo/nab-P (n = 426)

Placebo/nab-P (n = 426)

OS in ITT

Time since randomization (months)
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• Median OS in PD-L1-positive patients: 25.0 mo (atezo) vs 18.0 mo (placebo)

• HR = 0.71 (95% CI 0.54 – 0.94)

Median OS = 21.0 mo

Median OS = 18.7 mo



Atezolizumab and Nab-Paclitaxel in Advanced 
Triple-Negative Breast Cancer: Biomarker 
Evaluation of the IMpassion130 Study 

Emens LA et al.
J Natl Cancer Inst 2021;[Online ahead of print].



Primary Results from IMpassion131, a Double-Blind 
Placebo-Controlled Randomised Phase 3 Trial of First-Line 
Paclitaxel (PAC) +/- Atezolizumab (Atezo) for Unresectable 
Locally Advanced/Metastatic Triple-Negative Breast 
Cancer (mTNBC)

Miles D et al.
ESMO 2020;Abstract LBA15.



IMpassion131: PFS in the PD-L1-Positive Population

Miles D et al. ESMO 2020;Abstract LBA15.



Lancet 2020;396(10265):1817-28.



KEYNOTE-355: PFS for Patients with PD-L1-Positive Tumors

Cortes J et al. Lancet 2020;396(10265):1817-28; Cortes J et al. ASCO 2020;Abstract 1000.

PD-L1 CPS ≥1 PD-L1 CPS ≥10

Prespecified p value boundary of 
0.00411 met

Prespecified p value boundary of 
0.00111 not met

HR 0.74, p 0.0014 HR 0.65, p 0.0012



J Clin Oncol 2020;38(36):4274-82.



TBCRC 048: Best Overall Responses in Cohort 1 (Germline)

Tung NM et al. J Clin Oncol 2020;38(36):4274-82; Tung N et al. ASCO 2020;Abstract 1002.

ORR = 33%

Median DoR = 9 mo

Median PFS = 4.5 mo
Median time to onset of response = 12.1 weeks



TBCRC 048: Best Overall Responses in Cohort 2 (Somatic)

ORR = 31%

Tung NM et al. J Clin Oncol 2020;38(36):4274-82; Tung N et al. ASCO 2020;Abstract 1002.

Median DoR = 6.3 mo

Median PFS = 4.1 mo
Median time to onset of response = 10.3 weeks



TBCRC 048: Responses for 5 Most Common Genes

.Tung NM et al. J Clin Oncol 2020;38(36):4274-82; Tung N et al. ASCO 2020;Abstract 1002.



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.


