What is a “Win” in a two-arm trial
with counterfactual placebo?
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What is required for approval?

Experimental is superior to Placebo AND Experimental has
prevention efficacy comparable to the Active contro

Experimental is superior to Placebo OR Experimental has
prevention efficacy comparable to the Active contro

. Experimental is superior to Placebo AND the Active control is
superior to Placebo

. Other?




E is superior to P AND E has comparable efficacy as A

P = Placebo incidence (from recency, counterfactual, other)
A = Active Control Incidence
E = Experimental Drug Incidence

1) Superiority: I1) Similar prevention efficacy
H!: HZ:
Hl:

Win: Reject H! and H2




* Suppose we want to show the new drug is at least 50% effective
(E/P=0.5)
* Also, we expect the current SOC is 60% effective (A/P = 0.4)

1) Superiority: I1) Similar prevention efficacy :

Hi:Z=0.5 H2: = —Z=0.1
Hl: =< 0.5 HZ < 0.1




Testing H1 and H2

Testing one hypothesis Testing two hypotheses

* Form a Z-statistic * Form a Z-statistic for each hypothesis
* RejectHoifZ<q * RejectHoifZ;<qsand Z- < q.

* Pick gsoP(Z< q|Ho true) =« * PickgqsoP(Z;<qs,Z.<q. |Ho true) =a
e Fora=0.025, g=-1.96 * Fora=0.025,q9;=q.=-1.49 (if B, A,
E equally precise)

e Can allocate a equally or differently
between the two hypotheses




Sample Size

The following design parameters must be specified for any given trial.

* Expected placebo incidence rate

e Recency test characteristics (FRR, MDRI, T, relative SE’s)

e Other design parameters (p, g, r, followup time)
Superiority and prevention efficacy margins under Ho - mg, m,
Desired power and effect sizes under Ha
Overall a and/or allocation of a between H! and H?
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Sample size is the number of persons screened.

Assumptions: 90% of HIV negative individuals enroll on PrEP, 90% of HIV positive
specimens yield valid recency testing results, two years of follow-up on PrEP, 7% RSE
on the MDRI, 25% RSE on FRR, significance level 0.025 (one-sided) and 80% power.

US MSM
3.42%/yr
Prevalence 14.5%
subtype B
MDRI (days) 142
1.0%
Sample size — 1 arm 2,190
Sample size — 2 arm 2,608




Conclusions

 Two arm trial with counterfactual placebo and active control
e .. requires testing two hypotheses

e ..isappropriate for a new agent that is expected to be highly
effective

e ..isfeasible in terms of sample size

Can be used with other approaches to estimating counterfactual
placebo incidence

Need to be intentional about setting type | error rate and power
for each (sub)hypothesis
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