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Phase 1 Design Considerations Given Project Optimus and the Determination of the DDR

*  Previgusly, the objective of the First-in-human [FIH) oncology studies was to identify the MTD and RPZD (most often the

Background: In 2022 and 2023 FDA introduced the Project Optimaus initiative and the Draft Guidance “Optimizing the Dosage of Human
Prescription Drugs and Biclogical Products for the Treatment of Oncologic Diseases ™ The FO)'s desine is to move away from the
masimum tolerated dose (MTD] approach in the development of all oncology drugs and to determine and justify the ODR, reguiring one
to evaluate the exposure-response relationship for both the safety and effiGoy of oncology drugs. This approach has made the oncology
drug developer re-examine their previous befiefs and reconsider the design of the clinical and pre—clinical studies. Processa has begun to
implement the ODR evaluation in Phase 1 and pre-clinical studies and will be providing examples as well a5 how the findings may
potentizlly affect the design of Phase 2/3 trials.

Methods/Results: For Next Generstion Irinotecan (NGC-Iri). the toxicity and tumor growth inhibition after NGC-ri sdministration (a5 well
a5 tissue distribution of MGC-Iri) were compared to irinoteczn in venograft transplanted mice. Tumor growth inhibition remzined
constant 3t 100% for an NGC-Iri dose 3t the MTD and at 50°% of the MTD. However, tumor growth inhibition after irinotecan
sdministration decreased from 100% at the MTD to spproximately 64% at 50% of the MTD. The differences seen in the tumor inhibition
when NGC-ri and irinotecan were administered illustrate that the expasure-efficacy profile of NGC-Iri follows & different pattern than the
exposure-safety profile and is different from the irinotecan exposure-efficoy profile even though the active molecule is the same. The
dose of NGC-ri can be decreased to improve safety while not significantly sacrificing efficoy, different than what was seen with
irinotecan. [n @ second example, we are evaluating the PE-safety relationship of a different Mext Generation drug in our ongoing Phase 1
trial. We have recently found that the exposure-safety relationship is different for our NGC drug than for the spproved drug with the
same cancer-killing metabolite(s). Based on the difference in exposure-response in the Phase 1 study, we are designing the Phase 2 trial
to determine the potential ODR.

Conclusion: Both preclinica] and Phase 1 oncology trials can be designed to better understand the exposure-response relationships for
safety and efficacy which will then help the drug developer in designing the Phase 2 and 3 trials for eventuzl FDA approval of the ODR.

Introduction to Project Optimus

* Historically, selection of the dasage regimen for oncology drugs was based on the maximum tolerated dose (MTD) safety-efficacy.
o Safety & efficacy were assumed to be linked [i.e.. increase toxicity increases cancer killing effect).
o The Recommended Phaze 2 Dose [RP2D) advancing to Phase 2 and 3 was typically the MTD.
o Dose ranging efficacy/safety studies were not reguired for onoology drugs as required for other drugs.

* In 2021 FDA intreduced Project Optimus which led to FDA's optimal dosing regimen (ODR) Draft Guidance “0ptimizing the Dosage of
Human Prescription Drugs and Biological Products for the Treatment of Oncologic Diseases” (Draf: ODR Guidance] requiring:
o Evaluation of the possible dose/exposure — response relationship for both safety and efficoy and
o Clinical evidence and justification for 2 Recommended Dose Range (RDR) of at lezst 2-3 doses to be evaluated in Phase 2 a5 well
as the ODR to use for Phase 3 and approval.

*  FDA has noted that by NOT identifying the ODR, a poorly characterized dose and schedule may lead to:
o Selection of 2 dosage regimen in Phase 3 that provides more toxicity without sdditional efficacy andfor
o Toxicities requiring dose reductions, treatment interruptions, and/for treatment discontinuation.

*  Project Optimus states that all cancer drugs may not follow the tame dosefexposune — safety or efficacy pattern (Figure 14 versus
Figure 18] making the burden to define the relationship the sponsors responsibility.

Figure 18, Assumed in the MTD Design:
Dose-Response for EMficacy Paraliels Taxicity

Figure 1B. Possible that Dose-Response
for Efficacy Mot Parallel to Toxicity
Taxicity Taxicity

Efficacy

[Doso or Drug Exposure Dose or Drug Exposure

Preclinical pre-IND enabling studies in oncology typically include:-

o Inwitro and in vivo pharmacology studies to assess tumor response,

o Towcology studies to define the no-observed-adverse-effect level (ROAEL) and
she MTD, snd

o ADME [absorption, distribution, metabolism, excretion) and pharmacokinetic
(PK] studies.

Some limits of these studies when defining the dose/fexposune — response [safety or
efficacy] relationships are that the response is often evaluated at few doses and the
doses chosen ane typically doser to the MTD and not lower doses.

Pre-clinical dose/exposurne — response curves for safety and efficacy may provide
insight into the clinical dose/fexposure — response curves.

MTD} in patients, either by conducting a:
o Phase 1/2 study identifying the MTD during Phase 1 dose escalation in patients who have “no satisfactory alternative
therapies”, followed by expansion of selected Cohorts to further evaluate safety and efficacy or
o Phase 1 study to identify the MTD in patients who have “no satisfactory alternative therapies”, followed by a larger

MNext Generation Irinotecan [NGC-ri) is a pro-drug of SN-38 [the active metabolite of
irinotecan). & molecular nano-motor (MMM} which interacts with tumor cell
membranes preferentially over normal cells is linked to SN-38 allowing more of the
5M-3B to enter the tumor core and less into other tissues compared to irinotecan.

Phase 2 study in patients who “may have altemative treatments™
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BASED OM PROJECT OPTIMUS INITLATIVE
* FIH Phase 1 should be modified to provide initial dinical information on both safety and efficacy from which at least 2-3
possible doses, including the MTD, can be selected as the Recommended Dose range (RDR) to run in & more comprehensive
Phase I study to define the potential ODR.

The 2 potential designs are 1) Phase 1/2 with dose confirmation expansion or 2) Phase 1 followed by separste Phaze 2
study. Some considerations to consider when deciding on the design of the Phase 1 study are presented in Table 2.

NGI-iri Efficacy Maintained at Doses
with Less Toxicity [2.g-, 25% x MTD)
while Irinotecan Efficacy Decreases

Figare 4. Toxicity and Efficacy vs Dose for RGC-r [Left]
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Table 2 Some Considerations When Designing FIH Phase 1 to .
Determine the RDR for Phass 2 and 3 Processa Separated Phase 1 and 2 Studies
sen Comsi . Based on FDA's Following Recommendations
= — - - - - - * Phase 2 & 3 should target o different
e el S cancer patient peopulation than Phase 1
‘Camcer Type for Project Phase & cose escalation [oE mixture of canCers, dose escalztion.
Chptirma: i fbut Phase 2 to define ODR needs to be more selective X
i ol soretyanaemficacyto b evmluated [e5. oranap | * Dose/exporurerezponze analyzis of Phaze
\ecpoase to Define RDE by oohort, durstion of cinical benefit by patient) 1 to dafine the RDR for Phase 2.
Mumbicr af Fhase 1 Doses 22, inclucing the MTD * The RDR should include > 2 regimens
= . R when conducting ODR Phaze I evaluation.
JArms to be Evaluated i Fivase 1/2 cohort expansion = 2 + historical contral or
Phase 2 Separste Phase 2 & 2 + sctive or historical control *  Phase ? needs to include 3 rendomized
active control 23rm.
Conclusions

Preclinical dose/exposure — toxicity/efficacy studies can provide some guidance on the pattern of the dosefresponse
relationships as illustrated with NGC-Iri.

Phase 1 studies can provide dats to begin developing dosefexposure-tosidty/efficacy relotionships i designed
appropriately.

Ewven with the small number of patients in Phase 1, the PK, toxicity, and efficacy data provides guidence to select the RDR
for o Phase 2 safety/efficacy evaluntion and Project Optimus analysis.

Sponsors must consider that a Phase 1 study followed by a Phase 2 safety/efficacy study may be the design of chaice
giwen the requirements of FDA and Project Optimus.
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Background: In 2022 and 2023 FDA introduced the Project Optimus initiative and the Draft Guidance “Optimizing the Dosage of Human
Prescription Drugs and Biological Products for the Treatment of Oncologic Diseases.” The FDA’s desire is to move away from the
maximum tolerated dose (MTD) approach in the development of all oncology drugs and to determine and justify the ODR, requiring one
to evaluate the exposure-response relationship for both the safety and efficacy of oncology drugs. This approach has made the oncology
drug developer re-examine their previous beliefs and reconsider the design of the clinical and pre-clinical studies. Processa has begun to
implement the ODR evaluation in Phase 1 and pre-clinical studies and will be providing examples as well as how the findings may
potentially affect the design of Phase 2/3 trials.

Methods/Results: For Next Generation Irinotecan (NGC-Iri), the toxicity and tumor growth inhibition after NGC-Iri administration (as well
as tissue distribution of NGC-Iri) were compared to irinotecan in xenograft transplanted mice. Tumor growth inhibition remained
constant at 100% for an NGC-Iri dose at the MTD and at 50% of the MTD. However, tumor growth inhibition after irinotecan
administration decreased from 100% at the MTD to approximately 64% at 50% of the MTD. The differences seen in the tumor inhibition
when NGC-Iri and irinotecan were administered illustrate that the exposure-efficacy profile of NGC-Iri follows a different pattern than the
exposure-safety profile and is different from the irinotecan exposure-efficacy profile even though the active molecule is the same. The
dose of NGC-Iri can be decreased to improve safety while not significantly sacrificing efficacy, different than what was seen with
irinotecan. In a second example, we are evaluating the PK-safety relationship of a different Next Generation drug in our ongoing Phase 1
trial. We have recently found that the exposure-safety relationship is different for our NGC drug than for the approved drug with the
same cancer-killing metabolite(s). Based on the difference in exposure-response in the Phase 1 study, we are designing the Phase 2 trial
to determine the potential ODR.

Conclusion: Both preclinical and Phase 1 oncology trials can be designed to better understand the exposure-response relationships for
safety and efficacy which will then help the drug developer in designing the Phase 2 and 3 trials for eventual FDA approval of the ODR.




Introduction to Project Optimus

Historically, selection of the dosage regimen for oncology drugs was based on the maximum tolerated dose (MTD) safety-efficacy.
0 Safety & efficacy were assumed to be linked (i.e., increase toxicity increases cancer killing effect).

O The Recommended Phase 2 Dose (RP2D) advancing to Phase 2 and 3 was typically the MTD.

0 Dose ranging efficacy/safety studies were not required for oncology drugs as required for other drugs.

In 2021 FDA introduced Project Optimus which led to FDA’s optimal dosing regimen (ODR) Draft Guidance “Optimizing the Dosage of

Human Prescription Drugs and Biological Products for the Treatment of Oncologic Diseases” (Draft ODR Guidance) requiring:

O Evaluation of the possible dose/exposure — response relationship for both safety and efficacy and

0 Clinical evidence and justification for a Recommended Dose Range (RDR) of at least 2-3 doses to be evaluated in Phase 2 as well
as the ODR to use for Phase 3 and approval.

FDA has noted that by NOT identifying the ODR, a poorly characterized dose and schedule may lead to:
O Selection of a dosage regimen in Phase 3 that provides more toxicity without additional efficacy and/or
O Toxicities requiring dose reductions, treatment interruptions, and/or treatment discontinuation.

Project Optimus states that all cancer drugs may not follow the same dose/exposure — safety or efficacy pattern (Figure 1A versus
Figure 1B) making the burden to define the relationship the sponsors responsibility.
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Figure 1A. Assumed in the MTD Design:
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Toxicity

Efficacy

Dose or Drug Exposure
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Project Optimus Starts with Preclinical Studies

=  Preclinical pre-IND enabling studies in oncology typically include:
0 Invitro and in vivo pharmacology studies to assess tumor response,
0 Toxicology studies to define the no-observed-adverse-effect level (NOAEL) and
the MTD, and
O ADME (absorption, distribution, metabolism, excretion) and pharmacokinetic
(PK) studies.

=  Some limits of these studies when defining the dose/exposure — response (safety or
efficacy) relationships are that the response is often evaluated at few doses and the
doses chosen are typically closer to the MTD and not lower doses.

» Pre-clinical dose/exposure — response curves for safety and efficacy may provide
insight into the clinical dose/exposure — response curves.




Next Generation Irinotecan (NGC-Iri) is a pro-drug of SN-38 (the active metabolite of
irinotecan). A molecular nano-motor (MNM) which interacts with tumor cell
membranes preferentially over normal cells is linked to SN-38 allowing more of the
SN-38 to enter the tumor core and less into other tissues compared to irinotecan.

Figure 2. Tissue distribution Differences of SN-38 after NGC-Iri (Tumor/Muscle Ratio = 200)
vs Irinotecan (Tumor/Muscle Ratio = 15)
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Effect or R

Table 1: Tumor Growth Inhibition for
NGC-Iri and Irinotecan at Different

I
- 100% 85%
100% 64%
100% 53%

NGI-Iri Efficacy Maintained at Doses
with Less Toxicity (e.g., 25% x MTD)
while Irinotecan Efficacy Decreases

Figure 4. Toxicity and Efficacy vs Dose for NGC-Iri (Left)

and Irinotecan (nght)
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Phase 1 Design Considerations Given Project Optimus and the Determination of the ODR

Previously, the objective of the First-in-human (FIH) oncology studies was to identify the MTD and RP2D (most often the
MTD) in patients, either by conducting a:
O Phase 1/2 study identifying the MTD during Phase 1 dose escalation in patients who have “no satisfactory alternative
therapies”, followed by expansion of selected Cohorts to further evaluate safety and efficacy or
O Phase 1 study to identify the MTD in patients who have “no satisfactory alternative therapies”, followed by a larger
Phase 2 study in patients who “may have alternative treatments”.

Phase 1 Dose-Escalation

Phase 2 Dose Confirmation Expansion of Phase 1:
Design to Define MTD/RP2D

Typically Evaluating Safety-Efficacy of Phase 1 RP2D(s)
with Comparison to Historical Control

.Dose 5
.Dose 1 OR
® Dose 3 -
® pose 2 Larger Separate Phase 2 Study with Potentially More

4 Doses Evaluated in Patients who May Benefit from New
Dose 1 Therapy Compared to a Control Treatment Arm




BASED ON PROJECT OPTIMUS INITIATIVE

FIH Phase 1 should be modified to provide initial clinical information on both safety and efficacy from which at least 2-3
possible doses, including the MTD, can be selected as the Recommended Dose range (RDR) to run in a more comprehensive
Phase 2 study to define the potential ODR.

The 2 potential designs are 1) Phase 1/2 with dose confirmation expansion or 2) Phase 1 followed by separate Phase 2
study. Some considerations to consider when deciding on the design of the Phase 1 study are presented in Table 2.

SEWCET NS AT GLEGNAEEER  Patients with no satisfactory alternative therapies
1

Cancer Type for Project Phase 1 dose escalation may be mixture of
Optimus Analysis cancers, but Phase 2 to define ODR needs to be » Dose/exposure-response analysis of Phase
more selective 1 to define the RDR for Phase 2.
Phase 1 Dose/Exposure - Safety and efficacy to be evaluated (e.g., % of an

Number of Phase 1 Doses = 2, including the MTD =  Phase 2 needs to include a randomized
Selected for RDR .
active control arm.

Table 2: Some Considerations When Designing FIH Phase 1 to

Determine the RDR for Phase 2 and 3 Processa Separated Phase 1 and 2 Studies

Based on FDA’s Following Recommendations

= Phase 2 & 3 should target a different
cancer patient population than Phase 1
dose escalation.

Design Considerations

Response to Define RDR AE by cohort, duration of clinical benefit by = The RDR should include > 2 regimens
patient) when conducting ODR Phase 2 evaluation.

PG ERGRNAEITELCL R Phase 1/2 cohort expansion = 2 + historical control
Phase 2 or
Separate Phase 2 = 2 + active or historical control




Conclusions

= Preclinical dose/exposure — toxicity/efficacy studies can provide some guidance on the pattern of the dose/response
relationships as illustrated with NGC-lIri.

= Phase 1 studies can provide data to begin developing dose/exposure-toxicity/efficacy relationships if designed
appropriately.

= Even with the small number of patients in Phase 1, the PK, toxicity, and efficacy data provides guidance to select the RDR
for a Phase 2 safety/efficacy evaluation and Project Optimus analysis.

= Sponsors must consider that a Phase 1 study followed by a Phase 2 safety/efficacy study may be the design of choice
given the requirements of FDA and Project Optimus.




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11

