Do we need phase Design
for Vaccine Development
and When?



FDA Regulation for Drug
Development

o Safety
— Federal Food, Drug, and Cosmetic Act in 1938
(Pub. L. No. 75-717, 52 Stat. 1040)

o Efficacy
— The Kefauver-Harris Amendments in 1962



Clinical Trials in Drug Development

e Phase 1- Determine a safe dose
e Phase 2- Determine a preliminary efficacy

e Phase 3- Confirm efficacy



Phase 1

e Determine a Maximum Tolerated Dose (MTD)

The highest dose that will produce the desired effect
without unacceptable toxicity

e Determine a Biological Active Dose (BAD)

The dose that will produce the desired effect on a
specific molecule’s function



Do we need dose

escalation trials In vaccine
I)
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e Search for cancer vaccine trials on PubMed

e Phase 1, phasel/2, and pilot studies In
therapeutic cancer vaccines

e Reported from 1990 through 2011



Are cancer vaccines toxic?



What Is the rate of vaccine-related
toxicity In relation to the number
of vaccinated patients?



Svstemic Vaccine
Vaccine trials All Grade 3/4 Related Grade 3/4

Toxicities . ays
Toxicities

No.
Events

23

2
&
Z
@

Vaccine No.
Category Trials | Patients | Events

37

1]

s fLn JIC8

2.19 1.36
0.98 0.33
3.64 20 2.60
5.41 1.23

Autologous

II

H E
[
[ o

ol

770

8
Allogeneic 407 22
Synthetic 2853 108 3.79 1.23

_Peptide | 68 ] 1333 | 40 3.00 083
_oNa ] 17 | osu ] o1 | 03 1 032
_RNa ) 2 | s | o ) o | o | o
_Bacteria | 6 | 126 | 27 ) 2143 | 7 | 397
_Antiidiotypic § 10 | 362 | 15 ) 414 | o | 0

Tumor

=

35




What Is the rate of vaccine-related
toxicity In relation to the number
administered vaccines?
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Does dose escalation determine
MTD?
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Trials with DLT

Trial Vaccine Toxicity DLT
Dolsetal. | Allogeneic HER2/neu(+) | Nausea/\VVom 1 patient at
2003 breast cancer cells (SC) Iting 250 pg/m2 GM-CSF

with GM-CSF or BCG

Maciag et L. monocytogenes Hypotension | 3 patients at highest
al. 2009 secreting HPV-16 E7 dose level
fused to Lm listeriolysin O
(V)
Guthmann GM3 ganglioside with Hypotension | 1 patient at highest
et al. 2004 N. meningitidis outer dose level

membrane (IM)




Conclusion

* Dose escalation design has no role in defining
— The maximum tolerated dose (MTD)

— EXxcept for bacterial vector vaccines



Does dose escalation determine
BAD?



Autologous 32 0

Allogeneic 4 0

Synthetic 80 0
Total 116 D)




Conclusion

* Dose escalation design has not been shown to
define

— Tolerability (except for bacterial vector
vaccines)

— Biologically active dose (BAD)
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* Dose escalation design has not been shown to
define
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A new design paradigm Is needed



Alternative Clinical Trial Design For Cancer Vaccine

Step 1. Determining a starting dose of a vaccine

One Patient Escalation Design (OPED)

Step 2. Combination Design “Vaccine + X"
(X is an immune modulator, chemotherapy or targeted agent)




How do we determine a starting
dose of a vaccine?
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Alternative Clinical Trial Design For Cancer Vaccine

Step 1. Determining a starting dose of a vaccine

One Patient Escalation Design (OPED)

Step 2. Combination Design “Vaccine + X"
(X is an immune modulator, chemotherapy or targeted agent)




