
UMBRALISIB…

&  

THE SAGA OF THE PI3K INHIBITORS 
Enrica Marchi, M.D. Ph.D

Assistant Professor of Medicine, Microbiology, Immunology and Cancer Biology

Co-Director Program for T-Cell Lymphoma Research

Division Hematology – Oncology

Department of Medicine

University of Virginia NCI-Designated Cancer Center

New Drugs in Hematology

Bologna, Royal Hotel Carlton 

May 18-19-20, 2022



DISCLOSURE

• Research Funding: Merck, Celgene/BMS, Astex Pharmaceutical, NomoCan Pharmaceutical

• Scientific Advisory Board/ Consulting : Myeloid Therapeutics, Daiichi Sankyo, Kyowa Kirin, 

Kymera Therapeutics, SecuraBio



Umbralisib2 Idelalisib2 Duvelisib2 Copanlisib2Umbralisib1 Idelalisib1 Duvelisib1 Copanlisib2

Isoform Kd (nM)
PI3kα >10000 600 40 0.04
PI3Kβ >10000 19 0.89 1.5
PI3Kγ 1400 9.1 0.21 0.31
PI3Kδ 6.2 1.2 0.047 0.068
CK1ε 180 >30,000 >30,000 >6,000
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▪ Umbralisib is an oral, once daily, dual inhibitor of PI3Kδ and CK1ε

▪ Umbralisib has >1000-fold greater selectivity for PI3Kδ compared to α and β isoforms3

▪ Umbralisib also has >200-fold greater selectivity for PI3Kδ relative to PI3Kγ
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PI3K INHIBITORS OVERVIEW 
Umbralisib is a Dual Inhibitor of PI3Kδ and CK1ε
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UMBRALISIB IS THE MOST SELECTIVE PI3KI AVAILABLE:
Kinome Scans Reveal Substantial Differences in PI3K Isoform Selectivity

Idelalisib Duvelisib CopanlisibUmbralisib

Does Anyone Doubt the More 
Selective Features of Acalabrutinib

Don’t Account for the Clinical 
Differences Between These Drugs?



PI3K INHIBITORS: SELECTIVITY RELATES TO TOXICITY

The PI3K -δ -ɣ isoforms → express on leukocytes

Infection: pneumonia, 

opportunistic infection 

CMV reactivation

Immune-mediated Toxicities: important for T-

lymphocytes regulatory function →hepatitis, 

pneumonitis, colitis, rash 

→ Younger patients & less heavily pre-treated 

patients higher risk!

The PI3K-⍺ isoform is ubiquitously expressed and 

essential to cellular growth and metabolism, 

glucose homeostasis → Hypertension & 

hyperglycemia

Idelalisib

(n=146)

Copanlisib

(n=244)

Duvelisib

(n=442)

Umbralisib

(n=371)

Grade ≥ 3 AE 71% 85% 84% 51%

SAEs 50% 51% 65% 26%

Discontinuation due to AE 23% 24% 65% 26%

Dose Reduction due to AE 41% 24% 23% 10%

Grade ≥ 3 Idelalisib

(n=146)

Copanlisib

(n=244)

Duvelisib

(n=442)

Umbralisib

(n=371)

Infection 23% 23% 27% 20%

Neutropenia 28% 29% 43% 17%

Diarrhea/Colitis 14% 5% 23% 7%

AST/ALT Increase 18% 2% 8% 7%

Rash 4% 2% 9% 3%

Pneumonitis 5% 7% 7% 1%

Hyperglycemia - 34% - -

Hypertension - 29% - -
FDA ODAC Meeting April 2022



UNITY-CLL MET THE PRIMARY ENDPOINT OF PFS 
UTX-TGR-304, ITT population

O+Chl

U2 210 193 180 160 143 131 119 111 104 96 52 31 14 7 3 0

211 185 174 157 132 110 86 77 69 61 35 19 5 1 1 1 0
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Time Since Randomization, months
+ Censored

Median follow-up of 36.7 months 

PFS
Median
(95% CI)

HR
(95% CI)

2-year 
PFS %

U2
N=210

31.9
(28.2, 35.8) 0.546

(0.413, 0.720)
p<0.0001

60.8

O+Chl
N=211

17.9
(16.1, 22.6) 

40.4

O+Chl

U2

Gribben et al; Blood 2020
Jacobs et al; ASH 2021

Pinilla-Ibarz et al; ASH 2021



KEY SECONDARY ENDPOINT MET WITH CLINICALLY 
MEANINGFUL IMPROVEMENT IN ORR

UTX-TGR-304
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UNITY-NHL (iNHL Cohort): 
IRC-Assessed DoR and PFS

Fowler NH et al; J Clin Oncol 2021
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PI3K INHIBITORS ARE MAKING THE NEWS



THE SAGA OF PI3K INHIBITORS
FDA-Regulatory History

2014 2015 2016 2017 2018 2019 2020 2021 2022

*FDA Granted Accelerated Approval

Idelalisib: 

Label Update

Safety & Limitation 

of Use 

Idelalisib: 

Withdrawal FL and 

SLL Failed to prove 

clinical benefit. 

Copanlisib: NDA iNHL ~ 

CHRONOS-3 Withdrawn

Duvalisib: Withdrawal FL 

Indication

Umbralisib: 

FDA Safety Alert

Idelalisib: 

3 Randomized trials 

showed worse OS

FDA Safety Alert

Zandelisib: 

FDA discouraged marketing 

authorization

Parsaclicib: 

NDA withdrawal

Idelalisib: 

First approved 

in CLL

*FL and *SLL

Copanlisib: 

Initial Approval

*R FL 

Duvelisib: 

Initial Approval

CLL/SLL

* FL 

Umbralisib: 

Initial Approval

* FL/MZL 

Zandelisib: 

FDA granted 

Fast Track 

designation

R/R FL & MZL

Parsaclicib: 

NDA for

R/R FL, MZL & 

MCL

Copanlisib: NDA iNHL

~ CHRONOS-3

Umbralisib: 

NDA based on 

UNITY CLL



ACCELERATED APPROVAL PARADIGM: 
APPROVAL of PI3K INHIBITORS WAS SUPPORTED BY SINGLE-ARM STUDIES 

DRUGS GRANTED ACCELERATED APPROVAL in the US: 

• Treatment of serious or life threatening illness

• Provide a meaningful benefit over available therapy

• Approval is based on endpoint reasonably likely to predict clinical benefit or intermediate endpoint

• Post-approval trials to verify anticipated clinical benefit

→ REQUIREMENT FOR CONFIRMATORY TRIALS 

e.g. Withdrawal for idelalisib and duvelisib for inability to complete the confirmatory study

→ FDA requires overall survival information in any trial that uses PFS as primary endpoint

OS is an objective measure of clinical benefit
OS is an efficacy and safety endpoint → encompasses toxicity and does not require statistical 

considerations when used 



FDA ODAC MEETING (April 2022): 
MULTIPLE RANDOMIZED TRIALS WITH CONCERNING OS

STUDY POPULATION & TREATMENT Deaths 
PI3K Arm 

Death 
Control Arm 

Hazard 
Ratio

321-0123 • Untreated CLL

• Bendamustine and Rituximab ± Idelalisib

8%

(12/157)

3%

(4/154)

3.34

(1.08 

,10.39)

313-0124 • Previously treated iNHL

• Rituximab ± Idelalisib

5%

(10/191)

1%

(1/95)

4.74

(0.6, 37.12)

313-0125 • Previously treated iNHL

• Bendamustine and Rituximab ± Idelalisib

8%

(27/320)

6%

(9/155)

1.51

(0.71, 3.23)

DUO • Previously treated CLL

• Duvelisib vs Ofatumumab

50%

(80/160)

44%

(70/149)

1.09

(0.79, 1.51)

CHRONOS-3 • Previously treated iNHL

• Rituximab ± Copanlisib

18%

(80/160)

21%

(32/151)

0.87

(0.57, 1.35)

UNITY-CLL • Untreated and previously treated CLL

• Umbralisib + Ublituximab vs Obinotuzumab + 

Chlorambucil

- - 1.23

FDA ODAC Meeting April 2022



FDA MANDATES RANDOMIZED DATA TO SUPPORT APPROVAL 

OF PI3K INHIBITORS IN HEMATOLOGIC MALIGNANCIES



WHERE DO WE GO FROM HERE?
Open Questions

• Should we require randomized trials in orphan blood cancers for registration?

• Is OS a good endpoint for these study?

• How do we leverage Covid impact in the future generation of trials?

• How are we going to advance the field in rare

diseases?
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