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Introduction: A large-scale simulation comprising 90,000 runs has been designed to explore the effects of three prototypical interventions aimed to stimulate the global
antibiotic R&D pipeline: Grants, Fully Delinked (FD) and Partially Delinked (PD) Market Entry Rewards investigated by DRIVE-AB. The simulation reflects key financial
decision making processes that guide early stage development in small “biotech” firms (SMEs), often supported by venture capitalists (VCs), and projects acquisition by larger
pharmaceutical companies (Big Pharma-BP) who bring the product to market. These results are intended to support policy decision by exploring the effect of various
interventions on economically rational developers, aside from the details of actual implementation.
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Sensitivity Analysis, key parameters explaining variance of market approval

Our sensitivity amlysis show the variance of the mean lkelihood of market approvals (number of antibiotics that reached market divided by total number of antibiotics entering
preclinical) aused by antibiotic projected net revenues (A), R&D costs (B), technical prabability of success (C), VC dscount rates (D) and BP eNPV thresholds (E)
alongside the offsetting effects of MERs of different sizes (from oto 3000Mdollars, red to green).
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General conclusions:

When the expected net revenues of an antibio tic are larger than 1.5B dollars, the marginal returns of increased MER sizes start to diminish. MERs should id eally be used to
incentivize antibiotics with a “broken” market to avoid spending public money on financially profitable antibiotics.

In general, the reliance of our simulator on eNPV formulas as the key decision rule is certainly a limitation, as it neglects other decision logics (e.g. strategic choices on
portfolio effects and non-financial logics entailed by corporate social responsibility). However our broad span of input parameters counterbalances the partial lack of detailed

data and helps represent the heterogeneity of projects and developers in antibiotic R&D.
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FD & PD MER stimulate antibiotic development differently

A Fully Delinked MER dearly exhibits positive effects over the status quo (mean likelihood of market
approval = 0.8%), starting from roughly 21% increase with a MER size of 600M dollar up to a maximal
percentage increase of 317% with1750M dollars. Witha Partially Delinked M ER we observedalmosta10%
increase in market approval withawardedsize of 200M upto 290 % increase witha 1250 MM ER

Information regarding results
The results:
« are derived from a 90,000 run simulation ex periment with multiple projects per run.
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as strmg as the MERs: grants abowe 40% of tota ccst cowerages increase the mean likdihood of market
approvals only from 0.76% to 0.94% (23.7% increase). Grants influence the number of market approvals
indirectly by increasing the numberof antibiotics starting in Phase 1, Phase 2, and Phase 3by 7.6%, 19.2%,
and16.7% respectivdy. However, early discovwery grants (notincludedin the simulatian) may alsoincrease
the number of antibiotics starting inpreclinical.
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Boxplot showing the changes in mean likelhood of market approval under different sizes of fullydelinked MERs (red
boxes) and partially delinked, MERs (blie boxes).

Balancing push and pull based policy intervention

The additive effects given by various push (grants)and pull (MERs)basedincentives on mean likelihood of
market approvals (bold cell values)is shown below. Additionadly an “optimal”level of public spending can
be derivedby balancing the size (million dollars) of pushinvestment (numberhigher up in every cell)and

Phaset

Phase2

Phased

pull investment (numberlowerdown in every cell) perantibiotic entering preclinical. pproval I
. 0 oo P ik | No Grants
100 093 105 091 12 ® Grants
o 21 a7 72 IR B B B e L B B e I A B e e e R
30 5 oa o oo o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
£ 80 085 087 092 12 Likelihood of phase entry, with and without grants (%)
5 - o w7 a7 72
H 3
g 25— g 2 21 22 2
3 & 60+ 093 09 091 105 Lo .
E O I A Effect of MERs on absolute number of approved antibiotics
5 20 € | w w ow ow
S 40- 093 083 081 1.07 . . . .
g 2 o . sa B The effect of different sizes of FDorPD MERSs is alsoshown as the changes in absolute number of market
2 g
T is- [ s 18 74 77 approval for 3 hypothetical s of antibiotics B and C) with different artificidly derived ent
pp! Yy Ty
= 204079 086 089 108 rates in preclinica. In this way we can indirectly report the difference between a “narrow” MER (exclusivel;
o a7 a5 es p Yy Y IEpO; y
o targeting Type A antibiotics) anda “broad” MER (targeting both Type A and Type B).
4 o o o o
0- 075 073 074 093
o s s ss eA =B = A 8 ¢
° &8 %8 8 oo ” wo Tl oat
g A AR : | ” A AR
HE I . ; LI : N
a8 wa  wa we |ar 7 et : : ‘N. i e : : : :
100- 094 097 135 197 - PRI I <M N - H Oty B g H
o s se 1 R : -N-H N U N B
P ol : - . . N N
30 22 285  ®8 818 H ‘ <l NN . H . BN B R RN
g 04 082 095 121 181 & = T BN H B HHE 4 § R NEHEENE
g s o 19 49 | 14 o0 nvngggg:ij‘ : g ; o B HE WA B
g2 H = m  ma | me | S T 1 B i g (IR B Pt b
3 § e0-099 099 122 181 3 g HafRIL 3! 3 RNt |
: = o 2 49 108 L TR ) o i 5 B B
2 2 H = il o i i H . = ile
5 20- ¢ wrous e 1 H it ; ; : s .
H S w0094 095 126 177 E : H
3 b4 o 19 51 108 2 2
E 2 H H
§ 15- e 74 74 76 79 e e
= 20- 085 099 124 1.87 = - -
o 2 s ma2
10 d o o o o
0- 078 084 095 176 f
o w7 a8 e i

g 8 &8 8 § & § § & Norut Norul

') ° 88858 8§

Level plot linking likelihood of market approvalto combinations of push and pull,and respective public investments.
Left axis: fraction of R&D costs covered by grants. Cell's values: expected grant costs (higher up) and expected MER costs (lower down) per
antibiotic entering preclinical
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Boxplot showing the totalnumber of different type of antibiotics reaching market under different sizes of fully delinked MER
(left) orpartially delinked MER (right). TypeC (pink) is not eligible for interventions.

Specific conclusions for incentives: In brief, our results show that:

+ A fully delinked (FD) MER doubles the likelihood of market approval at 80oM dollars. It starts having an effect at 600M and reaches a plateau at around 1500-1750M
dollars (~300% increase).

+ A partially delinked (PD) MER doubles the likelihood of market approval at 600M dollars. It starts having an effect already at 200M dollars and reaches a plateau at around
1200M dollars (~300% increase).

+ Grants alone (i.e., without MERs) increase the final likelihood of market approval by about 23.7% (0.2 percentage points).

* Grants alone increase the likelihood of entry into the various R&D phases as follows: 7.6% (3.5 percentage points) increase of entries into Phase 1; 19.2% (2.5 percentage
points) for Phase 2; and 16.7% (1 percentage point) for Phase 3.

 Grants added to MERs can, depending on the sizes, increase the likelihood of market approval up to 42%, for MERs < 1500M dollars.
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