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EXECUTIVE SUMMARY $H T2

Over the past 20 years, investments in global health research and development (R&D) have led to launches
of many effective products that have saved lives in low- and middle-income countries. These investments
have also led to a much more robust product development pipeline for neglected diseases (NDs), emerging
infectious diseases (EIDs), and maternal health (MH). Twenty years ago, for example, we had no malaria

vaccine, and the only available tuberculosis (TB) vaccine was of low efficacy—today, we have two malaria
vaccines and three TB vaccine candidates are in phase 3 clinical trials.
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However, these successes are threatened in the post-COVID era by reduced availability of funds and

increased competition for scarce global health resources. The good news is that recent innovations in the R&D
ecosystem, such as artificial intelligence, smarter clinical trials, lower manufacturing costs, and faster market
entry, could significantly improve the efficiency of global health product development over the next 20 years.
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In this study, we assessed the potential efficiency gains from these game-changing innovations in the global
health product development ecosystem. We interviewed experts, policymakers, and other stakeholders to

understand and quantify the expected changes to the R&D ecosystem (See accompanying report for details).
We then developed guantitative models to assess the health and economic impact of these innovations.
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Our unit of analysis was the product portfolio. Adopting the disease categories used by Policy Cures Research’s
G-Finder online repository, and three product archetypes (vaccines, therapeutics, and diagnostics), we

grouped the 1,498 candidate products in the current product pipeline into 153 product portfolios (38 ND

vaccines portfolios, 38 ND therapeutics portfolios, 38 ND diagnostics portfolios, 9 EID vaccines portfolios, 9
EID therapeutics portfolios, 9 EID diagnostics portfolios, 6 MH therapeutics portfolios, and 6 MH diagnostics
portfolios).
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We compared four alternative scenarios: (i) a reference case where investments in the current pipeline

continue as usual, (ii) a coordinated investments scenario with targeted investments to guarantee at least one
product launch in each product portfolio, (i) an Al and smatrter clinical trials scenario, and (iv) a shortened

market entry and lower manufacturing costs scenario. We compared each scenario with a “do nothing”

scenario to estimate the incremental costs and benefits from that scenario. We then compared these across all
scenarios to assess which provided better net benefits.
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We adopted two perspectives for our analysis: a health systems perspective and a societal perspective. For
both perspectives, we measured health gains as deaths averted and disability-adjusted life-years (DALYS) lost
averted. The health system perspective included preclinical and clinical research costs, product procurement
costs (manufacturing and delivery), and treatment costs. In contrast, the societal costs included all the costs
from the health system’s perspective and economic productivity loss. We computed costs and benefits over
a 22-year period from 2023 to 2044. We compared scenarios using incremental cost ratio (ICER) per death

averted, ICER per DALY averted, and net monetary benefits (NMBS).
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Investments in the current product pipeline, assuming no efficiency improvements, will lead to successful
launches from 59 product portfolios, leaving 94 product portfolios with no successful product launch.
From these 59 portfolios with product launches, we expect 39 vaccines for NDs, 52 ND therapeutics, 148

ND diagnostics, 12 EID vaccines, 17 EID therapeutics, 64 EID diagnostics, 55 MH therapeutics, and 66 MH

diagnostics. The 93 product portfolios without a successful launch include 31 ND vaccines portfolios, 33 ND
therapeutics portfolios, 11 ND diagnostics portfolios, 6 EID vaccines portfolios, 5 EID therapeutics portfolios, 3
EID diagnostics portfolios, 2 MH therapeutics portfolios, and 3 MH diagnostics portfolios.
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Additional funding will be needed to guarantee at least one product launch from each
product portfolio. To estimate this funding gap, we compared current annual funding

to the estimated annual funding required to guarantee missing product launches. We
assumed a best-case scenario where the current pipeline is replenished with simple

candidate products and a worst-case scenario where the current pipeline is replenished
with complex candidate products that take longer to develop, are more expensive, and
have lower probabilities of success. Our estimates suggest that over the next ten years,
an additional $1.4 billion to $7 billion will needed annually for product development,

depending on the complexity of the product candidates. This will close the funding gap
inthe ND, EID, and MH product pipelines. This annual product development funding gap
comprises $1.1 billion to $5.9 billion for NDs, $143 million to $794 million for EIDs, and
$191 million to $256 million for MH products.
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Closing this funding gap will strengthen the current product pipeline and provide

positive health and economic benefits to society. In addition to guaranteeing at least one
successful product launch in each of the 94 portfolios with missing products, we expect
the number of product portfolios yielding positive NMBs to society to increase from 42
to 106. ICER per DALY averted will be cost-saving for fifteen ND vaccines portfolios and

one EID vaccines portfolio. In contrast, ICERs per DALY averted for the other portfolios will
range from $6 for the tapeworm therapeutics portfolio to over $400 million for vaccines
or therapeutics portfolios for mycetoma (a low-prevalence, low-mortality condition).
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Fr=tEH ICERs, MZHRAITAHER 6 X 2EM (RRTE. R TERER) &
BIATTAEN 4L EETAE,

We quantified gains from efficiency improvements as cost savings, reduction in average
cost-per-launch (CPL), additional lives saved (deaths averted), and increase in the number
of portfolios that provide positive NMBs to society. We estimated that advancements

in Al and the adoption of smarter clinical trials will reduce the total cost of ND product
development from $40.2 billion to $33.6 billion, EID development from $8.8 billion

to $7.5 billion, and MH product development from $3.9 billion to $3.1 billion. These
cost savings will translate to a 26% to 39% reduction in the average CPL across all

product portfolios, with diagnostics portfolios seeing CPL reductions of up to $8 million,
therapeutics portfolios up to $52 million, and vaccines portfolios up to $122 million.
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To identify priority products for development, we used a multi-criteria approach that
includes NMBs to assess economic efficiencies from a societal perspective and ICER per
death averted and ICER per DALY averted to assess economic efficiencies from a health
system perspective. Using these metrics, we found that investing in 15 ND vaccine
portfolios and one EID vaccine portfolio will lead to cost savings for the health system

and positive NMBs to society. These include portfolios for S. pneumoniae, multiple

diarrheal diseases, typhoid and paratyphoid, P. falciparum, multiple/other malaria strains,
tuberculosis, rotavirus, N. meningitidis, HIV/AIDS, dengue, hepatitis B, multiple Salmonella
infections, Strongyloidiasis, cryptococcal meningitis, rheumatic fever, and Zika.

AWMENLT RO, BANERT —MESETTE 857 NMB, DUEMMERA
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In addition, 15 other ND vaccine portfolios, one other EID vaccine portfolio, 29 ND

therapeutics portfolios, 30 ND diagnostic portfolios, and 3 EID diagnostic portfolios will
have positive NMBs. All six MH therapeutics and six MH diagnostic portfolios will yield
positive NMBs. We report the overall rankings and also rank products by disease category
and product archetype.
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In our interactions with policymakers and other stakeholders, they were quick to

highlight that factors beyond economic considerations influence their prioritization and
decision-making process. These factors include equity considerations, political feasibility,
national security, etc. Our rankings did not include these factors, thus our results should
be interpreted strictly in economic terms. Nevertheless, our analysis presents a strong

economic case for future investments in product portfolios that are both cost-saving to
the health system and yield positive NMBs to society.
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BACKGROUND &

In this working paper, we provide estimates of the potential health and economic benefits
of investing in global health product development. We wstimated the health and economic

benefit under different assumptions about the potential efficiency gains from various research
and development (R&D) ecosystem shifts (e.qg., trial networks and regulatory harmonization).
We focused on three major categories of products:

AT, RANHET AT R RETRES 2T R WS ERBNETHE. B
Wi TETE (R&D) AXFALE (BB METSEI G —) HROBERE
FAHTEIBIE THRBRE 5.

BMNEFT=KRE"%:
(i) neglected diseases neglected diseases (NDs),

WRIMA B (NDs) |

(if) emerging infectious diseases (EIDs), # % {455 (EIDs)

(i) maternal health (MHSs).
ZERRE (MH)

Our report builds on formative work detailed in our earlier working paper: “Reforming the research
and development ecosystem for neglected diseases, emerging infectious diseases, and maternal

health.” We adopted an analytic framework that included six key components of the R&D ecosystem:

BANMIREE L AT R TP AN BRI TIERER £ "WERBIER . B R ERRNZ = AR
RESERG . BONRBT —DER, HRSEMAESRENADRBARMDRD
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We conducted an extensive review of existing research on each topic, held a
validation workshop to get inputs from over 30 policymakers, and conducted
over 60 key informant interviews with experts worldwide.

BN ZIPETENENR AR, 207 —RRIEYS, T 30
ZNBRFIEEZFNEN, FEERERETT 60 ZRXBERREMRED
8

We found opportunities for major improvements inefficiencies across all

six domains. For example, establishing trial networks and data sharing

could reduce clinical trial costs by 20% — 40%; regulatory harmonization can
reduce approval times from over three years to less than one yeatr; artificial
intelligence (Al) can significantly reduce discovery time and costs; and

modular mMRNA manufacturing can reduce manufacturing costs by over 60%.
BAHERTA NG ORI T b R R 2o fildn, @Sk 4
N 2R PRI ARG A AR 209 - 40%; e — Ma B bk vfE B LA ]
MEAEZ D BIAR 4, NTEEE (A1) AT D A IR I TR] A RSAS
Pt mRNA il & A 60% LA _ERYHIIE A,

To assess the health and economic benefits of these potential efficiency

gains, we developed a reference case to model the current R&D ecosystem
(i.e., without efficiencies from changing the R&D ecosystem). Then, we

modeled three “efficiency gains” scenarios and compared the potential costs
and benefits to the reference case. We provide details in the sections that

follow. Section 2 describes our methods, including approaches to estimating
costs and valuing health benefits. Section 3 describes the current pipeline

with and without replenishments, Section 4 provides estimates of required
costs and funding gap for product development, Section 5 describes the

[ 6]
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reduce approval times
from over three years
to less than one year; artificial
intelligence (Al) can significantly
reduce discovery time and costs
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Establishing trial
networks and data sharing could
reduce clinical trial costs by 20% -
40%
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health and economic benefits from successful product launches, Section 6
describes the potential costs and benefits of efficiency gains, and Section 7
discusses the top priority products based on value for money indicators from
a health system and a societal perspective.

NV IR LS PRAE RCR R T R MR e 2 PF ik at, AR T —ANSH %
IR AT TR LS RS (AIRMFRESREEREHREHENE
) o WA, TATES 7 =M eERg iiE mom, IR I E A AR
e G ERZPIBAT T ILEL. BATRAER TRMET P REEMEE. 5
2 B 7AW F AP IR (5. 5 3 Al
BT HATE LA MBI B 5 4 IR TR R T A AR
Wk I TE, 5 5 B 1R R R AT I A A5 R e, o 6 F
R T RCRIRTH L RRAS IR 28, 28 7 BRHE 1 T By @ AR R A
LRI T E SR bR E 1) 2 s e 217 o
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We conducted our analyses in two stages. In the first stage, we estimated the likely product launches from the product
development pipeline and the costs of R&D to achieve these product launches. Then, in the second stage, we estimated
the post-launch costs, health benefits, and economic benefits for product portfolios with a successful product launch.

BN A ERHETDO. EFE—HER BONTRTRELPEIT TN REH UE LI L & e
REA. RlF, BEEZMER, BAUGTTTRIEH AN ETEEAR. BRFZMETFNE.

Our unit of analysis was the product portfolio. Adopting the disease categories used by Policy Cures Research’s
G-Finder online repository, and three product archetypes (vaccines, therapeutics, and diagnostics), we grouped the
1,498 candidate products in the current product pipeline into 153 product portfolios (38 ND vaccines portfolios, 38

ND therapeutics portfolios, 38 ND diagnostics portfolios, 9 EID vaccines portfolios, 9 EID therapeutics portfolios, 9 EID
diagnostics portfolios, 6 MH therapeutics portfolios, and 6 MH diagnostics portfolios. The model structure, variables,
and parameters used for the study can be found in Appendix section Al.

RN TRAIZ~mAE. XA Policy Cures Research fy G-Finder 72 4 7% FE (A MR LRI =Fh = &R
BICRH . AT iz, BAE YR~ RE&TAY 1,498 FfEiE ™Rk 153 M= RASB8 F ND ZHHE. 38
FHNDJARITAHE. 38FNDIZHIAES. OMEIDREAS. OMEIDAITAS. OFMEIDIZHAS. 6 F MHE
STAE). 6 N MHIZH=RAE. AMRERPVEREN. TEMNSHIMF AL,

2.1 Analytic perspectives, time horizon, and discount rates %H’T‘Tﬂﬁ,

N e

D ZON -

We adopted two perspectives for our analysis: a societal perspective and a health systems perspective (Table 1).

We defined the societal perspective as the total costs and benefits that accrue to society from investments in the
product-pipeline development value chain. We included preclinical research costs, clinical trial costs, manufacturing
costs, and treatment costs. For benefits, we included the number of successful product launches, deaths averted

from a successful product launch, disability-adjusted life years (DALYS) averted from a successful product launch,
and productivity benefits from deaths and DALY averted.

BXRATAMAAHRTIT HSUBNETRERSGIA k1) .
B HEAAEX AT MELTXNERT AN LT ENSRAMIGKE . X T LA, RMNANTIE
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MAMBERNIET . RN REMERNGZREELESSE (DALYS) | REERHILT I DALYS HRA4E
FEARRTT



We defined the health systems perspective as the potential health benefits to society and financial benefits to the
health system that result from investing health system funds in product pipeline R&D, manufacturing, delivery,
and treatment of conditions. We included the costs of conducting preclinical research and clinical trials and the

cost of manufacturing successful products, costs of delivering new products, and costs of providing treatment for
the condition. For benefits, we included the number of product launches and deaths/DALYs averted because of a
successful product launch.

BITBETBEEARUAEXABETBRAZRNETSHR AT RELNML. FE. XFMERFET, N
MAHSHROBAERBRENETRBRETROLFTNE . TFHER, BMNANTHTIRKRFTHRMIG
RIRBEIPLA, BIERIN= mEISA, A~ @OAMRA, DUREHETHRA. XTFiRkE, BIONHUANT
mAEMNERENHT = RRIIAmmERNLT/DALYS,

Our analysis covered a 21-year period from 2023 to 2044, and we applied a 0% annual discount rate to costs.

BV DHTERE T M 2023 4FF) 2044 (9 21 FF, FAIMRIAR AT 0% EIEIE,

Table 1: Perspectives adopted
x1 XANUA

Benefits included* Estimates reported
R YNOE S RO
Societal 1.  Preclinical and clinical Product 1.  Netmonetary
perspective trial costs. IIfAETAIG launches benefits to society.
LA RIS Health gains . .
AL s | e RALRRSETHGS,
2. Manufacturing costs.fl3&E % Sl BEgk
. il
3. Product delivery/ 1. Deaths averted 85 A9%F
administration costs. =38 L
{HREBRRAS, 2 DALYs
4. Treatment costs™& 7 /iiA< averted. 38 % £
** DALYs
Economic gains
1.  Productivity benefits
from health gains 25z
RaatoRAVE = 113k
éo
Health 1. Preclinical and clinical Launches 1. Incremental cost per
systems trial costs. IEARHTFI _ o death averted. BG4
perspective PRI e FERRBATHIRI BIFECHIE B,
B=i7 (R 2. Manufacturing costs HlI1& 55, 2. Incremental cost per
REUA VN 11: Deaths averted BESBASE DALY averted. j#5
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3. Product delivery/ 2. DALYsaverted B4 (%51 DALY 18 &hk%

administration costs {58 DALYs e

A/ PRRA

4. Treatmentcosts®™. S&¥r*

NOTES: jF:
* DALYs are disability-adjusted life years. DALYS 2753845 i o

**Treatment costs comprise the total cost of treating an episode of the disease; this includes drug costs, health worker fees, health facility fees, diagnostic costs, etc.

BT RABIRATRERRIENERA, BEA%. BErRrfELESNER. Eraeiifa. LHaRE.



2.2 Analytics and assumptions 94#7f{R%

We adopted a portfolio-approach to model expected product launches from each product portfolio. The portfolio
approach allows for modeling of several products in a single portfolio to assess the likelihood of a successful

product launch, the expected number of product launches from each portfolio, and the expected launch year
for each product launch. However, this approach cannot specify which particular products in the pipeline will

be successful. Depending on the current location of each candidate product in the pipeline, progress to the next
stage was determined by the product archetype, expected duration of clinical trial, and the expected probability
of trial success. We considered a portfolio to have a successful launch if the value of expected product launches
was greater than 1.

BMXBARTIENEN T RAS TN RAHEER, REAGTTEATNEMIRAGTHNE N M
BiE, DOHESMIRAASTHRINT AR TR, FRRBniigE, NEAENTRAmHNIEE
. R, XMITEREIEEELTHIMEREF MR REFEGMREFRIFEELTHMLE, T
—BrER AR A IR R RIS A TS A [E A I IR OR E . R ;AN E
AT 1 BUPAA—MRBLAEGSE I ATINES.

We modelled the health and economic benefits of each product-portfolio. separately. For each scenario, we
estimated costs and benefits from a health system’s perspective and a societal perspective (Table 1). From a
health system’s perspective, we estimated the incremental cost-effectiveness ratios (ICERS) per death averted

and per DALY averted. We calculated ICERs as the difference between investing in R&D and not investing in R&D
(Appendix Table A2.1). From a societal perspective, we estimated net monetary benefits (NMBSs) as a function of
health benefits, gross domestic product per capita, costs of preclinical/clinical trials, manufacturing costs, and
treatment costs (Appendix Table A2.1).

BN REBENETREMEFREER. X TEMESR BMNNETREREARNABTLSHNIS
PHET AMGE (k1) o NETRRERNAE, ML T SFERIETNEHEE S DALY AYHEE M
AIRiELE (ICERs) o FA(1# ICERs WHE AR KM RS RANAZBHNER (K A21) . MEZH
ARE BAMHREHKRE (NMB) 28FKkE. ABERESBE. WRR/MKRESA. $ERAN
AT AR E (Fyxk A2.1)

To enable easy comparison across product archetypes and disease categories, we made a few simplifying
assumptions about the effect of each product archetype. We assume that vaccines reduce incidence,

therapeutics reduce mortality and disease duration when treated, and diagnostics increase treatment uptake.
We also assume that vaccine coverage at baseline is 0% for all disease/conditions.

AETEF RREMEREZEE, BMNXNESH~RREENZEM 7 —LEekRE. BIMRRES
BB IR EIRR, Jair TET IR Zair EME TR, REERRIE, M2 AT DUEIETT VAL
2. ZMNERRAMBEERIFENELEHBES RN 0%,

Upon successful launch of a product, we assume a three-year delay before market entry, and then a 5 percentage
point increase in product uptake per year, up to a maximum of 95% uptake, over the period of our analysis.
ML mE, BMRREFATHZHE=FER, ZEFERMNNOFERE, SHEEMS I MED =M
FaEXE, ReA B%NEXE.,

For scenarios where we assume a replenishment of the pipeline to guarantee a product launch, we calculated
the number of products needed for replenishment using the current probabilities of success for clinical trials.
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NFAREFT— N =REAAMEENTELNER, BIMEASRIRKRERNNOBERITERN TS
= mEE.
Costs were estimated and adjusted to 2023 USD. Pre-clinical and clinical trial costs data were obtained from P2,

while product manufacturing, product delivery, and treat cost data were obtained from expert interviews and
published peer-reviewed papers.

BUAIA 2023 FR9SETMEITE. IARBIFIRRIREAALIERA P2I, M/~ mElE. R HET RAL
ERBEFRIFRMEA RORITIFIR.

To assess efficiency gains, we compared ICERs and NMBs across all four scenarios. We considered any scenario
with more successful launches with a positive NMB than the reference group as an efficiency gain from a

societal perspective (See section 6).
AIERAGIRTE, FALR T A MAhfE S TH ICERs 1 NMBs, MHSMARE, FAPAGEENSEIETIL
mATENRNEANERBESEAFRRESHE (ZHE6T) .

We used a multicriteria approach, using three measures, to rank candidate product portfolios:

BNXA T MgE~RAGHRN=FIT% HZEREE

(i) NMBs, (i) ICERABEGE DALY, I & (iii) ICERABE SR FYFE T,

NMBs are able to quantify the overall value of benefits to the society. ICERs per DALY averted can assess efficiency,
but this metric favors conditions that affect younger age groups. ICERs per death averted are not age-biased but
do not quantify non-fatal benefits. Combining all three measures allowed us to take advantage of the strengths
of each measure. Candidates that ranked in the top five for all three were considered higher priority based on the
metrics selected (See section 7).

NMB REB Lt 2RIV EEIRINNE - FHLEESLA) DALY FRERSAY ICER o] AFSRIFAE R, (HIX — bRt n T4
TR —H. BT TS ICERs A F 2, (B EAARE 1 RN . RX =R k45 &k
RALBATRENS B BRI IR RIIC S o ARYE Fride e it Eobn e, FEPTAT =5 i HEA A T = s oy R 5
R RIS (B 7).
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CURRENT PRODUCT

DEVELOPMENT PIPELINE ¥4 878977 5 0F & & 48

Our analysis included all 1,498 candidate products in the current pipeline for NDs, EIDs, and MHTSs (Table 2). There
are 691 candidate products in the ND pipeline: 38% (264) are vaccines, 37% (255) are therapeutics, and 25% (172)
are diagnostics. Two hundred and forty-two candidate products are in the preclinical phase, 158 in Phase 1, 175 in
Phase 2, and 116 in Phase 3.There are 278 candidate products in the EID pipeline; 40% (110) are vaccines, 33% (92)
are therapeutics, and 27% (96) are diagnostics. Ofthese candidate products, 177 are in the preclinical phase, 35 in
Phase 1, 19 in Phase 2, and 47 in Phase 3.

BB HTEFET HHT NDs, EIDs #1 MHTs = mZ R FTH 1498 Mgt ~m (& 2) . NDs =m&HhE 691
gL . 38% (264 #) 2&E, 37% (255 M) RS, 25% (172 M) FBW= M. 242 izt
AT IERBIB B, 158 FhabT 1 H, 175 F4bF 1153, 116 Fp4bT NI #. EID E4FH 278 MEE™ M@,
40% (110) E‘Eﬁ_gﬂ_ 33% ( ) ZE/IIIr/tEIlII 27% ( ) ZEl/lfﬁ}ﬁnno Eﬁ%{@iﬁ?ﬁ:qj 177 /I\ﬂLI\:J:IVﬁEE
BIBTER, 35 MMALT 1 HR, 19 DMETF INER, 47 DT I HR,

There are 529 candidate products inthe MHT pipeline; 65% (346) are therapeutics, and 35% (183) are diagnostics.
Ofthese products, 342 are in the preclinical phase, 23 in Phase 1, 108 in Phase 2, and 55 in Phase 3.

MHT /= @k 75 529 MYgiE /=M, 65% (346) RIAT7/~ M, 35% (183) EIBHZIY.

FEIXLE= R, 342 METIRKRBIFER, 23 MEF 18, 108 NMbTF 11 HE, 55 4NbF IHER,
Table 2. Current candidate product pipeline

®2 HEMfRESREL

Disease-product-archetype” i Allphases

IR - JRE AR : : E PR

ND vaccines 113 85 45 21 264

ND & #

ND therapeutics 78 62 92 23 255

ND J557 7

ND diagnostics 51 n 38 72 172

ND 12877

All ND products 242 158 175 116 691

Fi& ND /=&
e

EID vaccines 73 27 7 3 110

EID &8
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EID therapeutics 80
EID 38577

92

EID diagnostics 24
EID i2#17=

76

AIEID products 177
Fir EID /=&

MH therapeutics 183
MH 8577

35

23

19

85

47

55

278

346

MH diagnostics 160
MH 817

23

Al MH products™ 343
FE MH P= i

23

108

55

529

NOTES: 33

*There are no vaccines in the maternal health technologies category. 227 I H AR 5 Fr s A 2 1

**We did not include nutritional products in the maternal health technologies category. F{i1355E &5 5757~ ANZ = AR ERA LS,

3.1 Expected product launches it 7= MR AA

Investing in R&D to advance the current

candidates in the product pipeline would

1APR, MY TR (2023 4E2E 2044 4B FTRARIETE " i KA 0 A, B E #h 7

yield 453 successful launches from 42 product

portfolios over the period 2023 to 2024. (Fig. 1).

£ 2023 £ 2024 F=- 8], @I R %%
IR 77 SR I P S A A, R

42 PR A T 453 AN PE RS BT

(K 1),

Across all three health/disease conditions, there

would be more diagnostic launches, followed
by therapeutics, while vaccines would have the
fewest launches. Our model predicts that there
will be successful launches of 39 vaccines for
NDs, 52 ND therapeutics, 148 ND diagnostics,
12 EID vaccines, 17 EID therapeutics, 64 EID

diagnostics, 55 MH therapeutics, and 66 MH
diagnostics. All three major categories (NDs,

Launches

development (2023 to 2044), assuming no replenishment

Figure 1. Distribution of potential product launches from the current product

. W vaccines

[11]
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EIDs, and MH) are expected to have at least
one successful product launch by 2028.

TEFTAA R E T RS KB, 2 W
mn K RATE T2, HUGRIBIT ™ i, T
W AT . TATHIBBLTI, KR h
HEH 39 Fh ND 1. 52 F ND 76972
V). 148 ¥ ND 2. 12 ¥ EID %%
Hi~ 17 B EID 69T 44 64 B EID 1Z2W1%
). 55 fit MH 697 254 F1 66 Fift MH 2t
ZY). 32028 4F, P = EEIEF
(NDs, EIDs 1 MH) Fiiito3 i 22404 — 4
R 72 i R AT
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In the NDs category, six diseases would account for over half of the successful launches: tuberculosis (49), malaria (38),
HIV (22), dengue (15),and typhoid/paratyphoid (11) (Appendix A3.1). In the EID category, two-thirds of the product

launches would befor Ebola (26), chikungunya (18), and Lassa fever (17) (Appendix A3.2). In the MHT category, 93% of
the launches would be for three diseases/conditions: preeclampsia/eclampsia (50), preterm labor and birth (39), and
intrauterine growth restriction (24) (Appendix A3.3).

£ NDs £ 508, AMEEE S RNEAGB~m—FUE: SEw (49) ( kK (38) . KRS (22) . BE
o (15) MGR/EIHGRE (11) (MFA3.1) . #EDXHF, =22 ZH~REXMEATREA (26) . &1l
BHER (18) Mfubih (17) (B A3.2) o & MHT 35, 93% M A M N =fEm/fRIE: X TW/T
W (506]) . BEMogk (396]) MEREKZR (2461) (MR A33) .

3.2 Missing product launches L mEHFHNELZ i

If only the candidate products in the current pipeline are funded (without replenishment), there would be no successful

product launches for 94 product portfolios including 31 ND vaccines portfolios, 33 ND therapeutics portfolios, 11

ND diagnostics portfolios, 6 EID vaccines portfolios, 5 EID therapeutics portfolios, 3 EID diagnostics portfolios, 2 MH
therapeutics portfolios, and 3 MH diagnostics portfolios (Table 3).
WRAFBEIELTHNRESRREEY (REWR) . WA RASKIENIN~RLET, XBHET
31/ NDEHAE. 33/ NDIEITASE. 11/ NDiZMiAS. 6 N EIDEHEAS. 54 EIDETASE. 34
EID M &. 2 MHa T A& 34 MH IS (R 3) .

Viewed from a disease perspective rather than a product portfolio perspective, it appears that some diseases are more

“neglected” than others. For example, 10 NDs, cryptococcal meningitis, cryptosporidiosis, ETEC, hookworm, multiple
salmonella infections, multiple helminth infections, mycetoma, NTS, rheumatic fever, and trachoma, will have no

successful vaccine, therapeutic, or diagnostic launch (Appendix Table A3.4). Similarly, 18 NDs will have at least one
diagnostic product launch but no launch of a vaccine or a therapeutic candidate.

MNEFHNBEMARN=RAENAERE FLERBUFLLAEMARERS WABW . B, BRIREMNE
#. BATRM. ETEC, #R. ZHPITRERSE. SHFREL. BEM. NTS. KgHRFDERSE 10 Fh
NDs ¥ 8B IR . Jarsiisi=m L™ (Mx&k A3.4) . E#, 18 NDs HEDHEH -S>
(R HHEH R E SR IG5,

In the EID category, there would be no successful launch of a vaccine, therapeutic, or diagnostic for Nipah and Zika.
There will be successful launches of diagnostics for Crimean-Congo Hemorrhagic Fever, Ebola, and Marburg, but no

successful launch of a vaccine or therapeutic. For MHT, there are no expected launches of a diagnostic or therapeutic for
both fetal distress and maternal deficiency anemia (Appendix Table A3.4).

# EID 5%, XA HMERBRSMERRENEE. BTrS0sM~ Rt

BRI S e EKI-NIERE MR, RENNDRERFOSH~ &, EXFRINIELNEESRT M. X
T MHT, FEPRA S e/ LB B~ AR R M AP E0aTT = il (xR A34) .

Table 3. Disease categories that will not have successful product launches without replenishment of the current product pipeline

®3 MRAURIABT ML, BLERINHEL = RERBED
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Disease-product-archetypet

pe R

Diseases/Conditions without a launch
o= mh R A HIERIWIE

ND vaccines

ND &8

Buruli ulcer, chagas disease, cholera, cryptococcal meningitis, cryptosporidiosis, dengue, ETEC, hepatitis B,
hepatitis C, histoplasmosis, hookworm, leishmaniasis, leprosy, leptospirosis, lymphatic filariasis, multiple/other
malaria strains, multiple salmonella infections, multiple diarrheal diseases, multiple helminth infections,
mycetoma, NTS, onchocerciasis, P. vivax, rheumatic fever, scabies, schistosomiasis, shigella, sleeping sickness,
strongyloidiasis,  tapeworm, frachoma (31 product portfolios)

Z‘E’éi}mr eI, EEL. FEREIRIRA. FfaT s, BEH. ETEC, ZEIFFR. WA

PRK DR, HRRE. MTRFE. RS, fimiiedm. AELRmm. STEMEREK. £
*FF/"‘HEEI’EM% SHIEER. SMEERBR. BZEM. NTS, SEZ%%. FRERHR. g
oA, MRRRK. SHRRE. BEF. BERm. %R, PR CL N "REs)

ND therapeutics
ND J&577

Buruli ulcer, chagas disease, cholera, cryptococcal meningitis, cryptosporidiosis, dengue, ETEC, histoplasmosis,
hookworm, leishmaniasis, leprosy, leptospirosis, lymphatic filariasis, multiple salmonella infections, multiple
diarrheal diseases, muliple helminth infections, mycetoma, N. meningitidis, NTS, onchocerciasis, P. falciparum, P.
vivax,

rheumatic fever, S. pneumoniae, scabies, schistosomiasis, shigella, sleeping sickness, strongyloidiasis,
tapeworm, rotavirus, trachoma, typhoid and paratyphoid (33 product portfolios)

HEERE. WNER. B, RIKEMREL. RBATRK. EFEHR. ETEC, HLRS
Bfm. BRE. FTER. FF. SRR, KELRx. SMPTTRERE. £
MEEER. ZMEFLERBE. EEM. REXREE. NTS, 2RZAMK. BHERR.
BHERR. EH. MAEKE. . IRRF. SHKE. EERF. BERRB. %
R, BRRE. DR, GREEGE BHTRES)

ND diagnostics
ND 2817 fh

Cryptococcal meningitis, cryptosporidiosis, ETEC, hookworm, multiple salmonella infections, multiple
helminth infections, mycetoma, NTS, rheumatic fever, rotavirus, trachoma (11 product portfolios)

FBREKEMREL. BEFERKB. ETEC, #H. S TRKERE. SMEREE. 2
B, NTS, RE#H. 8®RFS. PR (11 4H=R4EE)

EID vaccines Crimean-Congo Hemorrhagic Fever, Ebola, Marburg, Nipah, Rift Valley Fever, Zika (6 product portfolios)

EID fy FEXT-RIRE MM, KR, SRE. BH. BB, #FF 641" R4EE)

EID therapeutics Crimean-Congo Hemonhagic Fever, Ebola, Marburg, Nipah, Zika (5 product portfolios)

EID 55577 i FEERT-NREMDK, REHUFS. IRERFRS. BARS. BIHFS GHN"R4ESE)
EID diagnostics Middle East Respiratory Syndrome, Nipah, Zika (3 product portfolios)

EID 2817~ FERFRGEE. BRFS. EERS G R4Es)

MH therapeutics Fetal distress, matemal iron deficiency anemia (2 product portfolios)

MH 5577 RILEE, FRGRsMRn Q4 ~RES)

MH diagnostics Fetal distress, matemal enteric microbiome, matemal iron deficiency anemia (3 product portfolios)
MH 1217 & B)LEE. A mEr e, RGN AN REAE)
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PRODUCT DEVELOPMENT COSTS AND

FUNDING GAP F=oRf&mAMEA$E O

The research and development costs of advancing all candidates in the product development pipeline include costs
of preclinical research and clinical trial phases 1, 2, and 3. We estimated these costs for the current pipeline and

compared them to the current annual funding for each disease-product-archetype to get a funding gap.

TEF Wb TR 8 2 A E I A 0 146 2510 B BSOS B A5 1 PR BRI AR PRUAS: 1 1R N SRR, FRAT I o 1 S AT i
BERSAS, JEREEAS 2 RTRERON- 7 - TR R B e L, AT R B s

4.1 Research and development costs #f& A

[

Almost thirty billion US dollars will be needed for research and development to advance the candidate products in

the current product development pipeline. Ofthese costs, NDs will require about $21 billion, EIDs $5.9 billion, and

MHTs $3 billion. Further breakdown of ND costs shows that $12.6 billion, $6.1 billion, and 2.3 billion will be needed
for ND vaccines, ND therapeutics, and ND diagnostics, respectively. For EIDs, $3.4 billion will be needed for EID

vaccines, $2.3 billion for EID therapeutics, and $170 million for EID diagnostics. MH therapeutics will require $2.4
billion while MH diagnostics will require $597 million (Fig. 2)

BBEIR 300 ZETATHE, BUEHLH/> WL ELDOIRE> R, EXERASD, NDs HEEL 210
1Z%5%, EIDBE 59 Z£5T, MHT BE 301Z%£5T. 3 ND A —S WA B~ NDZE#. NDASTH
ND iU 4 BIE 126 27T, 611257 2325, M F EID, HHE 34 ZETATF EID &, 2312
£TMFEIDAST, L7{ZETATFEDBINFE. MH AT RFEKEE 24Z£5T, M MHBH> S
FLEBESI7ZET (A2) .

Figure 2. Breakdown of research and development costs for the current product development pipeline (no replenishment for missing product launches).
Costs are in milion USD.

B2 SH T A BRI AN (RN REABNELANTE) « AR /T,

PRNDs EIDs MHTs

$597

Diagnostics
2,281
s Drugs

. Vaccines

$2,397

210.17 12356 58.62 fZ.3%7t 29.94{2%7T

If the current pipeline is replenished through coordinated targeted investments to guarantee at least one product
launch in each product portfolio, the total costs needed for product development increases to $52.9 billion. NDs will

require $40.2 billion, which includes $23.4 billion for ND vaccines development, $11.7 billion for the development of

[ 14 ]



ND therapeutics, and $5.1 billion for the development of ND diagnostics. EIDs will require $8.8 billion, with EID vaccines
needing $5.1 billion, EID therapeutics needing $3 billion, and EID diagnostics needing $785 million. MH products will

require about $3.9 billion, with MH therapeutics needing $2.7 billion and MH diagnostics needing $1.2 billion.(Figure 3).

MRBENEEHI IR AMRIABESL, RIEENTRESTEDE MRl BATRREAHODRAKE
INE 529{72%T. NDBHER 402{2%T, HP 234 LKA T NDEEFXR, 117{ZX7THT NDafrFF&, 5112%
TTAT NDiZWiFF&. EID $FE 88{2%kx, 511k tAT EID &, 30{Z%TAT EIDafr, 7.85{Z%TAT EID
L. MH = @BHERLN 392K, AP MHRTHER 27{2%T, MHISHTE 12{2%7x. (B 3).

Figure 3. Breakdown of research and development costs with coordinated investments to replenish current pipeline for missing product launches. Costs
are in milion USD”

3 ANEHET S RATIE EN R ARBER Ay . AN T, 7

PRNDs ElDs MHTs

$5,082
$1,.212
Diagnostics
$2,963 Drugs
$11,710 B vaccines
$2,669
38.81 127t 402.02 f2E5% 88. 48 {Z.3E 7T
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.2 Annual research and development funding gap Efﬁﬁﬁﬂiﬁ:\%

I':I .

5

We assessed the annual funding gaps for three scenarios:
BT =ZMER THNEERSH®RA:

(i) the current pipeline without replenishment, k52| %M g 49 24 514 2%

(i) a best-case replenishment scenario, where the current pipeline is replenished with simple product
candidates to guarantee a product launch in each product portfolio, and F{EBE LI TIER: HHl

LR TR S e oAb S, DMREREAN = A & 7 i

(iii) worst-case replenishment scenario, where the current pipeline is replenished with enough
complex product candidates, to guarantee a product launch in each product portfolio. £ % & %%

B HATEAHEBRRNEIE AT, DIRERAN R4S D

On average, complex product candidates have lower probabilities of success, longer clinical trial durations,
and higher clinical trial costs. Therefore, the required costs for product development will be higher for

complex products than for simple product.

FME, EAMNGESREFTRENAIEER, BRRNEKIEFENEIRSNRKRERER, AL, &~
TR~ R AR S T H 8~ M.

To estimate the annual funding gap, we assumed that based on the current
rates at which products advance along the product development pipeline,
most product development costs will be incurred in the first 10 years. So,

we divided the total costs needed for development over the period by 10 Qver the next 10 years,

an additional $1.4 billion to $7

years to arrive at annual costs, which we compared with the current annual billion will needed
funding reported in the G-Finder database for the portfolios included in our annually for product development,
analysi51 depending on the complexity of the
’ product candidates .
AR ST, B MR TP S 2R A LR 10 2 AT E B S
REHO IR A CAERT 10 FR 4 Bk, AT T A& BT i A ik B, BERREASBN 14 L2 7042
KFREL10 47, FHHAEIERA, JRFIC S G-Finder i e bl 4 () 24 i 47 R

FEBE R 1
Table 4 summarizes the annual funding gap, while Appendix Table A4.1

provides details by disease-product-archetype category. The current annual
funding for all ND products included in our analysis is $2.9 billion, for EID
products is $742 million, and for MH products is $197 million. Although

current annual funding projected to the future might cover product
development costs for ND and EID ifthe current pipeline is not replenished,

an additional $102 million will be needed annually for maternal health product development of the current
pipeline without replenishment.

RABETEFREREHRO, KRR AL IRERR- MR- REXNRETFARES. B, FRNMHAR

HND =miEREREA 2912%5T, EIDFmA 7.4212%5T, MH =&k 1.97 25T, FitBERIER
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RNEERSHIFRELELZESIWENBERAT, &S ND M EID f9~=@&WMAMAK, Z=FIRIE
FRaARESEBIELMTENERLT, BBEIIMGE 1.02 {ZETTRBEEMRMA.

For the replenishment scenarios, over the next 10 years, an additional $1.4 billion to $7 billion will needed
annually for product development, depending on the complexity of the product candidates. This will close

the funding gap needed to advance the ND, EID, and maternal health product pipeline. This annual product
development funding gap comprises $1.1 billion to $5.9 billion for NDs, $143 million to $794 million for

EIDs, and $191 million to $256 million for maternal health products.

MITERME, £S/E 10F, GEBFEIIIMNI LA{LET0ZETATFRME, WEREFRNERENE.
XBIEAMER ND, EID MZ2~AREFREEMBTNRAERO., FEFRARXAEROBIE NDsHE 11{ZE
5912%7t, EID®/E 143{LE 794 Z%T, ZFARBTRHFE 1.91{2E 256 {Z%TT.

Table 4. Annual funding gap by disease archetype, over next 10 years

x4 KRKIOF, BEREBUDSNEZASRA

Disease- Availabl Funding of current Best-case replenishment: Worst-case replenishment:
product e pipeline without o . funding with eplenishment
archetype funding replenishment (in funding with replenishment of pipeline with complex
- million USD) of pipeiine with simple products

I R (i products (in milion USD)
7 milon - jempmeMEtER L BogEANaR . LE

UsD) MEe (Ehgom) O EnAhEER B e e «

. PR B A ~
Mg (B0 O
HyBE S -
(EH

%)
AlIIND products $2,908 $2102 -$806 $4,020 $1112 $8,841 $5,933
Fi& ND /=&
AlEID products $742 $586 $156 $885 $143 $1536 $794
FiA EID /=&
All MH products $197 $299 $102 $388 $191 $453 $256
Fr MH 7=
All products $3,847 $2,987 -$860 $5,293 $1,446 $10,830 $6,983
FrE =

* Negative values indicate that needed funding is met, thus no funding gap exists 7 {8 %/ i 55 B A3 2, FIATEE R 460
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HEALTH AND ECONOMIC BENEFITS FROM

SUCCESSFUL PRODUCT LAUNCHES
Y o g e <3

Each successful product launch is expected to have a health and

economic impact on the population. We considered each product IM qltum % tatie]
portfolio as independent and so we estimated the potential health - _- j ﬁ | o
and economic impacts separately. Therefore, our results mayshow
the independent effect of a malaria vaccine launch or a malaria

therapeutic launch, but not the joint effect of both launches.

F-IUNN & REBIUHS A QBNRRMEF~ERW, BAVANEN~RESEESMIH, FIN23HE T
BENRERMETEW. AL, RMNNPRERTEETERREIERAT AMNRINE, MARRENKE.

5.1 Distribution of disease-product-archetypes by net .
monetary contributions to society

RPEIT A = B4 53 T I 38 STV R 9s - 7~ - JR B 0 1

Net monetary benefits (NMB) were calculated as the A, IF{EA NMB KRB, X
W mAR RS TR

difference between the economic value of the health benefits

from a successful product launch and the incremental ZrrEm A TR AL~
. : . : A MMAENIBERA.

costs associated with launching and getting the launched R fu{EH NMB E 8,
products to people who need them (Appendix section Al). The I = R At ok
mcremenéal costs include RiLD costs, ﬁ:\(ﬂ)guctd manufarc]:turlng H2535 N Fie M
costs, and treatment costs. A positive indicates that S B R R IE 1 B R
the economic benefits to society from a successful product .
launch are larger than the incremental costs society has to
bear to achieve the product launch. By contrast, a negative Ifthe current product development pipeline
NMB indicates that the economic benefits to society from a is replenished in order to guarantee at least
successful product launch are smaller than the incrementall one product launch in each product
costs society bears to achieve that launch. portfolio, 30 of 38 ND vaccine portfolios
" o . o o N would yield positive NMBs and eight
/%J'_‘\Fﬁl‘liﬁﬁ (NMB) E/gl-l_%ﬁ;%ﬂf, }ﬁlﬂ*ﬁﬁ/ﬁﬂﬂﬁﬁ—ﬁ' negative NMBs (Tab|e 5)
S H R BRSO INME S 9t FE I i B0 7= 3 B _ o
FEWAT TERNEERAZBOER (HF AL IR HEIO” S ETLBEANRE, R
%) . MENAGERERA. =R HERATATS I A I S

° ) = = 38 /> ND fZ i 4B & Y 30 Mg = 4 IE
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) NMB, 8 M~ £ RERI NMB (3£ 5)

Similarly, ND therapeutics and ND diagnostics will have more
portfolios yielding positive NMBs than negative NMBs. ND

therapeutics will have 29 portfolios with a positive NMB and
nine portfolios with a negative NMB, while ND diagnostics
will have 30 portfolios with a positive NMB and eight with a
negative NMB.

B4, NDJ&/7F1 ND 2B, 74 IE{E NMB fA &Kl
7118 NMB B4 & . NDAFr /=4 29 N IE{ER) NMB 28
B INTER NMB A4, T NDIZHTE =4 30 NIEE
#9 NMB 570 8 N BRI NMB 425,

Two EID vaccine portfolios would have positive NMBs, while
seven will have negative NMBs. Three EID diagnostic portfolios
will have a positive NMB, while six will have a negative NMB.
No EID therapeutics portfolio would have a positive NMB.

All six maternal health therapeutics and maternal health
diagnostics portfolios will have positive NMBs (Table 5).

M EID EEHASK =L EEAN NMB, mEMNE~4E
f{EH NMB, =4 EID i2¥HE &3 = £ F{EMH
NMB, TR =4ER{ER NMB,

EID J& 7 A& &R T A~ £ IEERY NMB,

P "M P AR T ARSI A &% = £ IR EA
NMB (% 5) .

[17]

Table 5. Distribution of product portfolios with at
least one product launch by net monetary benefits
tosociety % 5 FEMALANI A, Hp gD
A= b O AL 2 R O R

Net monetary
Product portfolios ~ benefits® 14 il
251
L)
FE2  dEe
ND vaccines 30 8
ND f& 5
ND therapeutics 29 9
ND j&57
ND diagnostics 30 8
ND iZ#f
EID vaccines 2 7
ED &5
EID therapeutics 0 9
EID &5y
EID diagnostics 8 6
EID i2#f
MH therapeutics 6 0
MH 3&57
MH diagnostics 6 0
MH 128
NOTES

1. The unit of analysis is the disease group, as listed
inG-Finder. We included 153 product portfolios in our

analysis. Net monetary benefits (NMB) were calculated as
the economic value of health benefits minus the sum of
R&D costs, manufacturing costs, and treatment costs. See
Section 2.4. U1 G-Finder HA41, Sy L7 AR 4L,
BAHE TP EEE 153 7= itdl . F Ml

(NMB) TR EFER AR I AP EIR SR R, il
ERRANEIT AT 2 08 24715,

2. A positive NMB implies that if health benefits are

translated into monetary terms, society will benefit from
the investment. 1E{E () NMB Z<RB, AnRdEHigkas s
WHTET, et AR B h 32 4t .

3. A negative NMB implies that if health benefits are



translated to monetary terms, society will lose morefrom  the investment, than it will gain. This
could occur ifthere are investments in clinical trials that do not lead to a successful product launch, or
there are investments that lead to a successful launch butthe economic value ofthe health benefits
gained are less than the value ofthe investments.

MEM NMB RE, MRBRAZEANET, RARSBHSBREL. WRIEKRIRETET KL

PR, SRERRREERT RN RES, BETRNERAANEFNERRRANNE, X
MERHERE.
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5.2 Cost-effectiveness of investing in the current pipeline with .
replenishment to guarantee at least one product launch in
each product portfolio

HARBE I ELRORA K, URIEEN=RAsHE2SF 1
e T H

The health and economic benefits that would accrue from investing in research and development to advance the

current product pipeline over the period 2023 to 2044 are summarized in Table 6. Fifteen ND vaccine portfolios will be
cost-saving from a health systems perspective, while the ICERs of the other 23 ND vaccine portfolios ranged from $128
for the Shigella vaccines portfolio to $472 million for mycetoma vaccines portfolio, a low-prevalence, low-mortality

condition. ICERs for ND therapeutics and ND diagnostics ranged from $6 (Tapeworm) to $413 million (Mycetoma), and
$24 (Typhoid and paratyphoid) to $73 million (Mycetoma). NMBs for ND vaccines, therapeutics, and diagnostics ranged

from -$177 billion to 48,700 billion.

F 6 R4 T 7E 2023 F£E 2044 FEAR B THAMEHRAINE =R ELREHNRBENZFTHRE. NETERRERSEN
BEXRE, 15 NDEHAGEHAEBA, MmHEM 23 F NDEHHEEH ICERs NEREREHSGH 128 £TEE
BEMEHAEAMN 4721ETAE, BEER—MERTE. M TEXRHIER. ND AT ND 2B ICERs M 6 7T

(%m) 2413125k (BEM) . MKk 24 %3 (HHEMBHRE) F 7300 hEx (2EM) 1%, NDEHE. &
F7 2 WY NMBs M- 1770 {2370 E 48.7 T{LE TR,

Fifteen ND vaccines will be
cost-saving from a health

In the EID category, investments in the Zika vaccine portfolio would be cost- systems perspective.
i hile ICER DALY forth h ; l f MNEFTRRASGNAERE, 157
saving, while ICERs per averted for the other vaccine portfolios range from e

ATIMOR for BN T tRerapettes drid 360006 ‘4 mifitrrfer EIT'diaghbstRa] 1A Bbth

EID therapeutics and diagnostic categories, Lassa fever had the lowest ICERS,
while Zika had the highest ICERs. NMBs for all EID products ranged from -$5.4
billion to $0.6 billion.

# EID 5%, WEAERAGHRABTEREL, mEMESEAHEEH
BE5 DALY Fr=4 9 ICERs M 3000 %7t 24.5 T Xt A%, # EID j577
JiE, S8 DALY Fri=4 A H A ICERS 2 4,800 & 500 5 ETAE,
£ EID 2B E, h 600 E 400 SE A%, 7 EID JAFr FiZ¥isl+,
bR ICERs AKX, MER™4EM ICERs &5 . Frf EID @AY
NMBs M- 54 {2t 6 {ZETTA%.

ICERs per DALY averted for maternal health therapeutics ranged from $23 for preeclampsia/eclampsia to $117 for

maternal enteric microbiome, while for maternal health diagnostics, ICERs ranged from$25 for preeclampsia/eclampsia
to $148 for maternal enteric microbiome. NMBs for maternal health products were all positive. NMBs for maternal

health therapeutics ranged from $24 billion for fetal distress to $550 billion for preeclampsia/eclampsia, while NMBs for
maternal health diagnostics ranged from $52 billion for intrauterine growth restriction to $481 billion for maternal iron
deficiency anemia.
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ZEFEIARGE R T S R i ICERs MR RTHR/ T 23 R L2 = ARpERAEYE 117 R A%E, MmAr-aRiEisw
iy ICERs M\ TR BT/ 7 W 25 R T2 = OB AR 148 A%, AR R NMBs 1A TEE, AT4

FEIAREEETT A9 NMBs M TG JLEE A9 240 2% T2 BT FWETH/F i 5500 2% A%, i 227 a0k
1Z2HTR9 NMBs M AT 5 WA KBRH#Y 520 {22 T2 AT R KM R MAY 4810 {ZRTAZE.

Table 6. Economic value of investing in product portfolios, assessed from the health systems and societal perspectives.
#6 BHERTMAAMATNME, WETFIE R R 2 A PP

Disease-product-
archetype

IR TR

TR R LA
(fEE =)

Health systems

perspective (lowest
to highest)t

SRER AN A9 DALY (IUETT)

HEEAS (Rl
i) 2

Societal
perspective
(lowest to
highesty

Net monetary
benefits (range in
bilion USD)

Ot (DS
1)

ND vaccines Cost-saving (for 15vaccines) to$472milion ( $3 (Scabies) t0$48,700 (S.pneumoniae
Mycetoma) )
ND &
TAEMA (15MEE) K47212%T (BE -3 %7t () Z 48,700 5T (B
B FETKE)
ND therapeutics $6 (Tapewom) to$413milion (Mycetoma) -$43 (Tuberculosis) t0$6,000 (Multiple diarrheal
ND 3877 6£% () Fal3LER (RE |
Ber) -43 ETT (451%%) £6,000 (T (ZEEE
%)
ND diagnostics $24  (Typhoid and paratyphoid) to $73 milion ( $177 (Scabies) t0$24,000 (Muliple diarrheal
A Mycetoma) diseases)
ND 2t
24 %5 (HhERBIGE) 27300 7% (B -177 7T (F7fE) £ 24,000 ¢ (ZEE
BEA) B9R)
EID vaccines Costsaving (Zika) t0$245000 (MERS) $050 (Ebola) t0$0.25 (Zika)
EID &8 PBARK (EFFS) E245 %% 0.5 %% (KRERDRS) 2/0.25
7T (RRIFIREEEAE) £ (BFRSE)
EID therapeutics $4,800 (Lassafever) to$5milion (Zika) $235 (Zika) t0-$0.02 (Lassafever)
EID jaf7 4800 7T (frib#y) /500 BT -2.35 (7T (FEFRE) F-002%
(BRRE) 7T (hiib#)
EID diagnostics $600 (Lassafever) to4milion (Zika) $54 (Zka) t0$06 (Lassafever)
EID 128 600 5T (Rivb#h) 2 400 FETT -5.4 % (FRHS) E06ET
(BRRE) (hiib#h)
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MH therapeutics $23 (Preedampsialecampsia)  t0$117 $24B (Fetaldistress) to
. L $50 B (
MH &7 (Matemal enteric microbiome) Preeclampsialeciampsia
23ET (FRBIENTR) E 117 % )
Tt (ZABEREDE) 24012%t (BRILE
B) Z5501{Z%ETT
(FHRTHAIFR)
MH diagnostics $25 (Preeclampsialeciampsia) 10 $148 $52  (Intrauterine growth
N o restriction) to $481 (Matemal
MH 128t (Matemal enteric microbiome) iron defidiency anemia)
25 %7t (FWeaTdl/iFi) ZE 148 % 52 £ (BREKRE) &
Tt (BEBEREYREE) 481 E£5T (FEsREME)
NOTES;:

1. Lower incremental cost-effectiveness ratios (ICERSs) are preferred as they indicate more health benefits per dollar spent and, thus, more efficient resource use. Negative
ICERSs indicate that in addition to an increase in benefits, there is also a cost saving. FHRAHE mE AR (ICERs) SEHIFH, FIATERME -FEo L hmkEZL
MRk, DAL RRR RS . AN ICERs 3R, BR TIERaEsr, ETE T A,

2. Higher net monetary benefits (NMBs) are preferred as they indicate that society benefits more (or loses less, inthe case of negative NMBs) from the intervention.

ReratEmikE (NMB) 28, RATRPUESATFRTREES (RERENMBHERLT, REED, ) .
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EFFICIENCY GAINS U X2

Against the backdrop of inadequate resources for product development and decreasing frequencies of

successful product launches, several recent innovations promise positive shifts in the R&D landscape for ND’s
EIDs and maternal health technologies. In our accompanying report, we described these shifts in detail. Here,
we provide quantitative estimates for some of these shifts.?

FE7 IR BEIRAS AN S D R AR NIRRT 50, SOl i) LIEHTRE S) 7R3 R IR P AR A AL e
TRARIZE PO GRS KB ACHEfE o FEBRATPTIE A0S v, BATVEAIR iR e fh . (XL, FRAT Horh— 28
ARG T EE AT, 2

6.1 Reference case and efficiency gains scenarios SZEHIMBERE

%fﬁ”ﬁ%% N

We modeled four scenarios: a reference case and three efficiency gains scenarios (Table 7). In the first scenario
(our reference case), we assumed that candidate products in the current pipeline would be funded with no

replenishments; we included pre-clinical and clinical trial costs; and we assumed that success rates would be

similar to the success rates in the P2l model, time to market introduction would be three years post-launch, and
production costs would reflect current estimates.

BONEAEREE —MSERPM=DRERIRER (R7) . EE—MER (ROBHSERH)

B BBE LA ELTNRES SHERE LN TR TRERS, RNHAT RRRNIERRS
A RAVBIRRINES P2 BRMBIERN, EHNERARE, £ RARRR SIS

it.

In the second scenario, we modeled coordinated investments in missing products; we assumed that costs, success
rates, and market entry would mirror the reference case, and we modeled coordinated investment in the pipeline
to guarantee at least one launch for each product portfolio.

HAEMERD, BNNEFRETELODERARE BMNRERER. BHWENTHENES5SEEZH]
—&, FEBMXNELPOMBRAEE, MRAREN " REAGELE T REH.

In the third scenario, we modeled improved clinical trial efficiencies from artificial intelligence and smarter clinical
trials. We assumed similar parameters to the second scenario. In addition, based on advise from experts, we also
assumed a 60% reduction in pre-clinical research costs, a 25% reduction in clinical trial costs, and a 10-percentage
point increase in trial success rates. The fourth scenario was similar to the third scenario, but in addition, we

assumed market entry was shortened from three years to one year, and production costs were reduced by 20%.
TEH=AERH, Fedilidd N TR A SRR Im ARG ke e PRI R . AR 1 558 MR
LIS BEA, WRIEL AR FA BRI R BT 7 RAC PR 60%, I A5G A B AIK 25%, 156
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ISR 10 N E TR BUAMERTH ANMEREM, EEFE=EROEM L, BAMRRTIZEANR
[ N = AR R B — 45, A2 BAS FEIR 20%,

We assumed a uniform baseline “do-nothing” for all scenarios in which no further investments in product-

pipeline R&D occur after 2023. Therefore, the estimated health and economic benefits for each scenario are the
difference between that scenario and the assumed baseline.

BAMRE T AL (G —HZ, AEMRBBERT, 2023 F2@FH— M~ amiiE. BEit,
BMERETTHERTNLFRERZERSREELZ BN E.

Table 7. Description of the reference case and efficiency gains scenarios included in the analyses

KT oV ETE GRS ERGIRSERIETHE R

B Il AR IFIE PRIR SRR P ATE)A LMIC iz
72 P BT 4 N® (Rl
. )
Ppelne v clinical and clinical Phase ime
replenishme trial research and LMIC market
neé costs® success introduction®
rates* (In years post
launch)
0. Reference case %R No P2 {5t 7 P2l {&it7 3years Curent costs
i o =
B P2l estimates’ P2l estimates’ = MRIRA
1. Coordinated Yes P2l {&it7 P2l &3t 3years Current costs
investments in missing o —
products X EF= R ARAR E P2l estimates’ P2l estimates’ — ETT)p %N
BRAIYNARR
2. #1 plus improved Yes 10%-point 3years Current costs
clinical trial efficiencies = . increase in = .
. = 60% reductionin success - EENIR%N
#1 BIHEFHYIERIALS preclinical rates10
R research costs®
A RINERS
KPR AARE oo
1% 60%2
I RIS AR AP
25%°
25% reduction in
clinical trial
costs®
3.#2 plus Yes G RATIR A R AR DS 3= 1year 20% reduction
shortened market
10% _
entry and lower = {5 60%6° ° 4 FEAIE 20%
production costs RIS PR AP 10%-point
2 BRGNS 2509 oo o
A preciinical
research costs®
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25% reduction in
clinical trial
Costs?

NOTES:#:
1. We did not include the investment costs needed to achieve the efficiency gains. Ffl 175%A EHE LI RCRIETH T 5 5 A -

2. We expect coordinated R&D investmentto address pipeline gaps and key missing products. We also expect that Al will lower costs and time for discovery and
preclinical research, leading to a more robust pipeline. FAl 17 S PR AT A BB R IREME 2RI AS RABRE ™ ot WA EE AT RERS AR NI R FTHIF 5T
MRS, AEER 5K

3. Lower R&D costs will result from smarter trial designs, synthetic control arms, better prediction oftrial failures, and the use of Al. &2 E2H iR Beit AR IRAL. XHRIG M

A7 SRR TN LA N T RE RO PR BRI A AT

4. Using Al to conduct comprehensive screening of candidates will yield better quality of candidates and shorten phase times. FI| i\ T GEXHEIE 2 i A ik, A HEmEik 2
B, ARG R SR TH] o

5. Regulatory harmonization in low and middle income countries (LMICs) could reduce market-entry delays from three years to one-year post-launch. 1{&% ik A €% (LMICs) #9l4
R — B DRI SN K I IR B TR) )AL 71 5 1) =48 B — 4R
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6. Opportunities for production cost savings include the use of modular sites, optimized mRNA production, and market shaping. AE I AE L, 184k
MRNA A= 1 7 7 A R BEAR A ™ RS

7.The P2l model assumes clinical trial costs of $3M - $21.6M for preclinical research, $2M - $100Mfor phase 1, $3M - $13.9Mfor phase 2, and $17.6M - $133.3M for
phase 3 clinical trials. It also assumes an average phase length of 1-3.4 years for preclinical research, 1.3-2.5years for phase 1, 1.3-4.2 years for phase 2, and 2.1-3.5
years for phase 3 clinical trials. For success rates, P2l assumes 41%-77% for preclinical research, 50%-100% for phase 1, 19.7%-100% for phase 2, and 40.3%-70.92%

for phase 3 clinical trials. Details can be found inthe appendix. P2I #EER E IR PR iRIE AR PR BT 5227 2 300 A= 2160 37T, 1WA 200 5 E 1{25%7T, 13
300 A E 1390 37T, N HIEFRIRIE N 1760 FE 1.3331237t. ©RMRIEIERATARTE 1-34 6, | WIFHHE 13-254F, IHFHE 13424, WHFE21-
354, WTFAYR, P2l ERIERETTIEN 41%-77%, |13 50%-100%, || 5124 19.7%-100%, Il AR 40.3%-70.92%, V1% LA

8. Rationale for selecting 60% reduction was based on expert opinion. 1231 R TR B AR 60% /2 5 T 5 5 ..

9. Rationale for selecting 25% reduction was based on expert opinion. &3 RIS AR A 25%2 3 T4 R AVE .

10. Rationale for selecting 10%-point increase in success rates was based on expert opinion. &I 10% 25 T H M= M.

We measured the gains from efficiency using several indicators including, cost savings, reductions in average cost

per launch (CPL) of a successful candidate, increase in the number of product launches, and shift in the number of
product portfolios that yield positive net monetary benefits.

BAMERLNMERREENRNETT, BREATH, Mh&EE~RNEXEHEHMA (CPL) AR,
FamEBEENEN, MEFERFREHREN~RESHENTL.

6.2 Combined efficiency gains: Better returns on investments ,
across different product portfolios H& %M ERFA: AFE™

a4 A BB Bl R R T+

We assessed combined efficiency gains by estimating the difference in the number of product portfolios that yield
a positive NMB in an “efficiency gains” scenario compared to the reference case. Table 8 summarizes the results of
the NMB comparisons.

BB SSEROUEL, &R HRPSETE NVB (/> RASKENERRIPEEARERS.
%8 BT NMB LLRHLR.

Table 8. Efficiency gains from across scenarios, measured as the number of disease-product-archetype portfolios that shift from negative to
positive net monetary benefits

*8 BESHNAERES, WHERDHEMEEEENER"RREASNEEXREE

IE{EAE B Tl tPosiive net monetary benefitst
#2 #3 #4

#1 +  Coordinated #2 + Improved efficiency of #3 + shortened market entry and

_ investments  to  include e .
Disease- missing products? preclinical/clinical trials® decreased production costs* Number

roduct- ;
grchetype L L0 (D LIRS, e = yﬁmber (Difierence, #3— (Difference, #4—#1)

#1)

AT R LR, 2+ SEEIPRADIR AR
i I 2 Al

B FER, #2-#)

#z? + AR T NI 18], BEARAE
N 4

By (ER, #-#1
folt (G55, #3-#1) v = )

ND vaccines 7 30 (23) 32(25) 34(27)

ND &
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ND therapeutics 3 29(26) 30(27) 31(29)
ND ;557

ND diagnostics 21 30(9) 30(9) 30(9)
ND 15447

EID vaccines 1 2(1) 2(1) 43

ED g

EID therapeutics 0 0(0) 1(1) 1Q)
EID G657

EID diagnostics 3 3(0) 3(0) 3(0)
EID i2Hf

MH therapeutics 4 6(2) 6(2) 6(2)

MH 577

MH diagnostics 3 6(3) 6(3) 6(3)
MH 547

NOTES:jZ:

1. The unit of analysis is the disease group, as listed inG-Finder. We included 38 NDs and 9 EIDs in our analysis. Net monetary benefits (NMB)were calculated as the
economic value of health benefits minus the sum of R&D costs, manufacturing costs, and treatment costs. See Section 2.4. U1 G-Finder Fif41l, 3 B &5

Mo, BAWEDH PPN T 38> ND F19 /™ EID, #5RMUREE (NMB) THECARERGE ZGF I EIR BRI A SHERATNAST AR S SIS 2.4

D

2. Coordinated investments comprise replenishment of pipeline at preclinical phase to ensure at least one launch for products without a launch inthe reference case.
DI BRE OARE IR RTTIN BANR L, LU CRIESE ] h 5o HE K™ it 2= DA — e

3. Includes a 60% reduction in preclinical research costs, a 25% reduction in clinical research costs, a 10 percentage point increase in preclinical and clinical success

rates, and a reduction in preclinical phase durationto 1.5years. ‘a5l R ATRIE AL 60%, i RIS A PEAE 25%, I ARTTAIGAR BRI 24 2E E 10 1N E 20,
IR TR B it 1456 25 1.5 4,

4. Includes decrease in LMIC market introduction from 3years post-launchto 1.5years post-launch, 20% reduction in vaccine unit cost, and 10% reduction in disease
treatment unit cost. T LMIC fig AN LTl JG 3 FRAE] Eiifa 1.5 4R, &M AL 200, BRIRTAYT B A K 10%,

When compared to the reference case, all three “efficiency gains” scenarios will increase the number of product

portfolios that yield positive NMBs for ND vaccines, ND therapeutics, and ND diagnostics. The coordinated
investments for the missing products scenario (#2 in Table 8) will increase the number ofND vaccine portfolios with
positive NMBs by 23, the number of positive NMB ND therapeutics portfolios by 26, and the number of positive

NMB ND diagnostic portfolios by 9. Similarly, the improved efficiencies scenario (#3 in Table 8) will increase the
number of positive NMB ND vaccine portfolios by 25, the number of positive NMB ND therapeutics portfolios by

27, and the number of positive NMB ND diagnostic portfolios by 9. Also, the shortened market entry and decreased
production costs scenario (#4 in Table 8) will increase the number of positive NMB ND vaccine portfolios by 27,

the number of positive NMB ND therapeutics portfolios by 28, and the number of positive NMB ND diagnostic
portfolios by nine.

BBBREIAL, FTH =R RN B AN ND ZEH . ND V57 A1 ND 1172 TE A NMB 7
RALATOROR ., BORBCR RS R (38 8 Hw2) OB VER 2 IF (A NMB 9 ND J2 5 414 2R
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23/~ ND{Ryr L aHEE N 26 1~ ND Wi SR 9 4~ [FIFE, R\BCRITR (£ 8HHY

#3) IHE A IE(E NMB B9 ND JZ i & 8N 25 4~ ND iy Aa rIEER N 27 4~ ND 2 &
MIKCEIE N O 4>, BeAt, TiIZHE NI [RIZE R AN A P IR AR TS 57 (2 8 h#4) ™ A2 1EMH NMB Ay
ND Zr 4 &M 27 4~ ND AT G BRI 28 4~ ND 24L& MR 9 4~
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The efficiency gains are less promising for EIDs. Our coordinated investments for missing products scenario will

increase the number of positive EID vaccine portfolios by one, but will not make any EID therapeutics or EID diagnostics
portfolios become positive. The improved clinical trial efficiencies and shortened market entry scenarios will make one
and three additional EID vaccine portfolios yield positive NMBs, respectively. In addition, both scenarios will make one
additional EID therapeutics portfolio yield positive NMBs but no EID diagnostics portfolio.

MELRTH XS EIDs (UERABARE . BAIXGRE ™ mELNIMER A K-~ £ EE NMB 1 EID ZEASHEE
BA—A, {BRS{EIE(E EID 3857 EID SHTAAH NMB T AIEE. IEKRIRESRIEF- T AN 84556+
RIM—MI = EID mEAE 5= EIEEN NMBs, Ithsh, XWMIERERE— MY EIDJRITHE~4EIE
B89 NMBs, {ERE1E EID2HASR.

For maternal health portfolios, all three efficiency gains scenarios have similar positive effects compared to the reference

case. They increase the number of positive NMB therapeutic portfolios by two and the number of positive NMB
diagnostics portfolios by two.

HEFRRBAEGTS, SSERMMELL, MBEMAEREANEREEA XMUNRRZm: KEEHN
NMB jai7 A& 2 H &N EE D AIEN T HmA.
In addition to the shifts from negative to positive NMBs that occur for all scenarios, specific benefits occur within the

product-pipeline development stage that increase the number of product launches and reduce costs. We describe these
in the following sections under efficiency-gains scenarios #1 & #2.

BRPFEIE =AY NMBs BB UEH A EES, EFRELTANER, BEEN~REHHNBEFERMA, EaEHE
BEMRE . BIBERRRETHERAL MH2 hiFmER.,

6.4 Efficiency gains scenario #1: Increase in the number of .
successful product launches EIBFE=H#L: N~ &

BMEmRNERE

Compared to the reference case, the number of successful product

launches with coordinated investments will increase. In previous work,
we showed that coordinated investment mechanisms such as pooled

funding for late-stage clinical trials can be cost-effective both at the

global and country levels.®# In this analysis, we focused on the increase in
the number of portfolios with a product launch.

S5ZZZHIMEL, WMRRATRNAINT mEA B EEFEIN. £
&P, BAONEATHERENS (MARBHRKRAEMEENES
) AERMEREEBEERANE. > EXDOTH, FAMNXEN
EMETRAEBMENNRTAEHE.

In the reference case, 10 NDs will have no successful vaccine, therapeutic,
or diagnostic launch. Eighteen NDs will have successful diagnostic

launches but no successful launches of a vaccine or a therapeutic
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candidate. In the EID category, there would be no successful launch of
a vaccine, therapeutic, or diagnostic for Nipah and Zika. There will be

successful launches of diagnostics for Crimean-Congo Hemorrhagic

Fever, Ebola,and Marburg, but no successful launches of vaccines or

therapeutics. For MHT, there are no expected launches of a diagnostic or

therapeutic for both fetal distress and maternal deficiency anemia.

These gaps will be filled through coordinated investment strategies.

E%%$W$,wﬁwmsﬁﬁi&ﬁﬁ%%?m\mﬁﬁ@%?ﬁiﬁowﬁwmsﬁﬁﬁﬁﬁmMﬁ%Fmﬁ

H, ERERYIRE SR RIE T ML . & EID 55

, RBHNEIRRENETRERE.

AT BOZ M M

ﬁ&o%ﬁ%ﬁﬁi*ﬂW%$Mﬂ\ﬁﬁﬁﬂ%ﬁ%ﬁ%%%%?%ﬁﬁ,@ﬁﬁﬁm%ﬁﬁiéfﬁiﬁﬁo
X MHT, B ENERE $XA6) LEB M= [k ekt M A IS M E0a 7 BB~ ML .

6.5 Efficiency gains scenario #2: Cost savings and reductions in cost per
launch (CPL) from artificial intelligence and smarter clinical trials

BEa#2: BEATERNEERNEKRRE, RS RAMATFEIRAE (CPL)

Al and clinical trial innovations are driving significant positive shifts
in the product development ecosystem. We have provided details

in the accompanying report. To summarize, we expect that Al will
lower costs and time for discovery and preclinical research, leading
to a more robust pipeline. We also expect that Al will help conduct
comprehensive screening of candidates, yielding better quality of
candidates and shortening phase times. Using smarter trial designs,
such as synthetic control arms and better prediction of trial failures
(also influenced by Al), will lead to lower R&D costs.

AL MR RIRE I F EAHEN R AR ESRGENERRRE
T, BNEBMORE PRV TFEERS. 2z, BIBUTA
TEERERAINMIERETARALA. FBEEE, MNTEELE
BR. HNEFEALERMYEEBEEE> R, ReBEE~R
MRE SERKRENERONE. ESAEETENRKERIT, WEK
xFRRAMEHF AN KM (hEFETALERE) . WBREREH
RPUA o

Based on expert opinion, we assume that Al and smarter clinical trial
designs will reduce preclinical research costs by up to 60%, reduce

clinical trial costs by up to 25%, and increase clinical trial success
rates by up to 10 percentage points.

MRYEL Z I, FATVBs N TR Re AN SE A X i PR il v v
I PR AT 78 AR PR 08 60%, Il PR A6 AR B A1 s
25%, FFFIR AR I BRI AR 5 v 10 AN 43 AR

mm

The reductions in average cost per
launch

(CPL) from Al and smarter clinical trials
will range

from 3 million to 8 million for
diagnostics portfolios, and will exceed
100 million for ND
vaccines and EID vaccines portfolios.
B AL RN EE SRR RAR, S
A SRR RAFY R (cPL) I%
43005 E8005 £ L, NDEHFIEIDE
LA I 14235 5T



Figure 5. Camparison of product development costs for effciency gains scenarios #2 and #3.
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Our results show that Al and smarter clinical trials will significantly reduce product development costs for candidate
products, including candidates in the current pipeline and replenishments (Fig. 5). The total cost of ND development
will reduce from $40.2 billion to $33.6 billion, EID development from $8.8 billion to $7.5 billion, and maternal health
product development from $3.9 billion to $3.1 billion. Vaccines, followed by therapeutics, will see the largest cost

savings, while diagnostics will see the least.

BMNOARERKE, ALEERNETENRARRE2EZBRMEES ROAEANA, BRSAELPHRES S
MM (B 5) . ND#IRMEARGM 402 {2tk E 336 1257, EID HAME AR M 88 12X TThEE 75
2%, ZFARESDMRNDZRAGM 39 ZETHEE 31{2ET. RERTERZHMAEA, ERERITITE,
MmiZ¥ T E BN ARD .

The abovementioned cost savings will translate to significant reductions in CPL (Fig 6). In absolute terms, the

reductions in average cost per launch (CPL) from Al and smarter clinical trials will range from 3 million to 8 million for
diagnostics portfolios, and will exceed 100 million for ND vaccines and EID vaccines portfolios. (Fig 4,and Appendix

Table A6.1). CPL for ND therapeutics and EID therapeutics will reduce by $50 to $52 million. In percentage terms, we
expect CPL to reduce by 26 to 39 percent (Appendix Table A6.1. The smallest percentage reductions will be seen in the
diagnostics categories (26 to 29% reductions), while the largest percentage reductions will be seen in the vaccines and
therapeutics categories (32 to 39% reductions).

FREATLEHMA N CPLABERMK (B6) . MEMNERE, EALERNEERENEKIREAHEST, 1287
BEMEREREHMRA (CPL) B{KI¥E7 300 5% 800 FEt> (8, NDEHEMEID BHASHNEREHRERK
A (CPL) BB 112357t (F 4 Fkfi%x 3k A6.1) . NDAJ7H0 EID jA77 A8y CPL #i8 /> 5000 77 & 5200 753
TT. FEDITE, BT CPL SR 26% = 39% (KiRkdk A6.1l. 2B PN BEDLERIE (B 26% =
29%) , MEBEMETEBVPHEN LRSS (8D 32%ZE 39%) .

Figure 6. Product development costs per successful launch
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K6 AR RATI SRR

MH diagnostics M,
MH therapeutics i,
EID diagnostics &
EID therapeutics i——
EID vaccines |
PRND diagnostics T,
PRND therapeutics E———
PR D vaccine:s I
S0 $100 $200 $300 $400
Millions

m Efficiency gains scenario #3: Al and smarter trials
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PRIORITY PRODUCTS 44k 5= &

We ranked all products included in our analysis using three value-for-money indicators: ICER per death averted,

ICER per DALY averted,and incremental NMB. We ranked products from a global and three regional perspectives
(Africa, Asia, and LatinAmerica and the Caribbeans). Global rankings assume a global burden of disease, and a

global distribution of costs and benefits, while regional rankings assume a regional burden of disease and regional
distribution of costs and benefits.

BER="YEERFN TR ERNME -2 SHERETH ICER, FfE% DALY 19 ICER
FIHEE NMB, FATMERAM="HK (FEM. WM. R TRMMNELEHBE) HBEXNRHR. 2RISR
ZERNEERERNBIAR AN R NOEIRDE, TXKEHE % SR KRR R 1B I R ARk 28 19 K
PaRiE

Although our prioritization emphasizes economic value, investors, policymakers, and other stakeholders use

additional prioritization criteria such as equity, political feasibility, national security, and duration of investment.
We did not include these in our prioritization, and we note that they are important. Thus, our prioritization should
only be interpreted in financial/economic terms.

R[RBMNBLERFRFLFNE BREE. BRHEENEMMSEXEEAREMALLRE MAF
. BURT M. ERZEFRAIR . RMVIBIEXLIIATNLAZRNOEESERE, ERVEREIENN
ERM. B, IABLEIRFR R M ER/E5 A ERER.

We present the overall top products and the top five for each category in this section and include the full rank list in
Appendix Tables A5.1, A5.2,and A5.3.

BNERZRIE T A SNERTRMEIERIMNEI LR, FERFRASL, A5.2 1 A3 f1FIH T T B
=5k,

7.1 Overall top products for global prioritization & B £ £ HKEYLER

}“‘nn

Of all the product portfolios included in our They include vaccine portfolios for S. pneumoniae,

. ) . ) multiple diarrhoeal diseases, typhoid and
analysis, sixteen vaccine portfolios (fifteen ND P P

paratyphoid, P. falciparum, multiple/ other malaria

vaccines portfolios and one EID vaccines portfolio) strains, tuberculosis, rotavirus, N. meningitidis,

will be cost-saving from a health systems
HIV/AIDS, dengue, hepatitis B, multiple Salmonella
infections, Strongyloidiasis and other, cryptococcal
meningitis, rheumatic fever, and Zika. The NMBs for

perspective and yield positive NMBs (Table 9).



these product portfolios range from $0.25 billion to
$48,679 billion and are expected to accrue over the
period 2023 to 2044.

HERMNFARETmAET, NETRRER

MULAkRE 16FEEAS (I5HNDEEAS
M1 EIDEREAES) BHERE, FHEELEE

A9 NMBs (& 9) .

CNEEMARRE. SHESHE. GEMNEG
R, OEWEER, SHEMERER. S8,
BIRFEE. RELSEE. OWRSOLRE. B
E. ZRFTE. SFOTRERE. BE 05
FEA, BREREMMAEL . REAMERRSH
GBS, XL RAEH NMBs M 2.5 Z£57
5 48679 {Z£TERE, FRiHIETE 2023 £ 2044
EHIIE R,

Table 9. Disease-product-archetype portfolios that are cost-saving to the
health system and will yield positive net monetary benefits to society
£ 9 ADNBESTIR ARG E AT i R A OR iR
B e A

Societal perspective (Positive net monetary benefits)
M2 QEERE ML)

Rank Disease Portfolio (Vaccines)
TRAE (&)

1 | S.pneumoniaevaccine $48679B)
ff R $EBKE R (48.679 H{Z%T)

2 | Multtiple dianheal diseases vaccine ($6,518 B)
ZEERER (6.518 A{Z%R)

3 | Typhoidand paratyphoid vaccine ($2,740 B)
hRKEIREE (274 H{25%T)

4 | P.fadparumvaccine ($311 B)
T MyEERER (3110{2E7T)

5 | Multtiple/other malaria strains vaccine ($126 B)
EZMEHMERSKEZEE (1260 123%7T)
6 | Tuberculosisvaccine ($118 B)

RS (118012%7T)

7 | Rotavirus vaccine ($96 B)
PR (96014357T)

8 | N.meningtidis vaccine ($63 B)

R R B ERE (630 12%7T)

9 | HIVAIDS vaccine ($53 B)
HIV/ADS %58 (530 {Z3£7T)

10 | Denguevaccine ($39 B)
BEHynE (39012%7T)

11 | Hepatitis B vaccine (528 B)
LB R (280125%7T)

12 | Muliple Salmonellainfections vaccine ($17 B)
ZMHIRERREE (170 {23%7T)
13 | Strongyloidiasis and other vaccine ($15 B)

KR LRI HMZEE (150 Z%7T)
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14 | Cryptococcal meningitis (59 B)
BREKERMAR A (90123 7T)

15 | Rheumaticfever ($7 B)

ENETRREZRNABRE ARPIIHNFE~RAGEHR T ERAN.

KE# (70 {Z2%ET)

16

Zka (8025 B)
EXRET (2512%n)

NOTE: All product portfolios listed in this table are cost-saving from the
health system perspective.




Table 10 lists the top five product portfolios for each ND product archetype, ranked by highest contributors to

NMB, and the best ICERs per death averted and ICERs per DALY averted. From a societal perspective, the top five
ND vaccines portfolios with the potential for the highest NMBs to society are S. pneumoniae ($48,679 B), multiple
diarrheal diseases ($6,518 B), typhoid and paratyphoid ($2,740 B),P.falciparum ($311 B),and multiple/other

malaria strains ($126 B). However, from a health systems perspective, the top five that will lead to the most cost-
saving are tuberculosis, N. meningitidis, multiple Salmonella infections, dengue, and HIV/AIDS. All these also

contribute positive NMB to society but do not rankin the top 5 positive NMBs.

R1I0FETEHND =R ERNT AR~ RAES, ENMBINESTTHRE, UREHBRET~ENEE

ICERs Bt 525 DALY =4 K& {E ICERs kiR, MHESMARE, MHSEB RS NMBs kB 15 A
ANDEEHAESEIMALEIKE (48.679 A1Z3%T) . ZFMESR (6.518 A{Z3%T) . (hEMBEIGE (2747
f23%=7t) « BHERHR (3110123%7t) MEM/EMEREK (1260123%7t) . A, METEBEERNNA

XRE, REDEMANILAREA

PaA = |
AR

BXEEHH LML T EER NMB T#k, 2% B HERT 5 AL,

Table 10. Top five priority ND product portfolios for each product-archetype

x10 SN TREREMNFTAMEESRND ~REAE

Incremental cost per death averted (in
USD)

HRERRBET R RSN (LISt
i)

Incremental cost per DALY averted (in
USD)

WEA: DALY Ut EREA (LIZETit)

Vaccines

&

Bim. RERSRE. SMPITRERE. BEFHRM HIV/ADS, P

Net monetary benefits (in bilion USD)
el ea

1. Tuberculosis (cost-saving)
2. N. meningitidis (cost-saving)

3. Multiple Salmonella
infections (cost-saving)

4. HIVJAIDS (cost-saving
5. Dengue (cost-saving)
1. fhgitz (PLIRMA)
2. RIRRREE (TTARA)

3. ZEMITRERE (AN

A

4. HVIADS (3529p54K)
5. BE#H (PTAMAK)

1. Tuberculosis (cost-saving)
2. N. meningitidis (cost-saving)

3. Multiple Salmonella
infections (cost-saving)

4. Dengue (cost-saving)

5. HIV/AIDS (cost-saving)

1. gtz (PLIRMA)

2. EERFEE (TAMA)
K&

3. ZEWIRERR (AR
)

4. BEH (HARK)
5. HV/ADS (352985 A)

S. pneumoniae ($48,679 B)

. Muttiple diarrheal diseases ($6,518 B)
Typhoid and paratyphoid ($2,740 B)

P. falciparum ($311 B)

. Multiple / other malaria strains ($126 B)
FHRSEERE (48.679 F{ZET)

. ZEMEER (6518 H{Z%TT)

3. hEREIRE (274 F{ %)

4. EMERSR (311012%7T)

5. ZHUHMERE (1260 23K
7T)

PO A W N P

N

Therapeutics
V=i
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. Tapawom ($315)

. S. pneumoniae ($1,137)

. Typhoid and paratyphoid ($1,350)
. P.vivax ($4,790)

. Cholera ($5,767)

% (315 %)

BB R EEKE (1,137 %=T)
M EEEIR (1,350 %7T)
. [BIE¥E (4,790 £T)

. E&L (5767 %7T)

= g M~ W N PP

a A W DN

a »~ W N

S I SR VR NN

. Tapeworm ($6)
. Multiple helminth infections ($8

Schistosomiasis ($19)

. Hookworm ($22)

. Typhoid and paratyphoid ($24)
L Hd (6%7T)
BEFHERBE (8FTT)
Mm% Hs (19 %7T)
LR (22 %5T)
EEEIHRE (24 %)

1. Multiple diarrhoeal diseases ($6,002 B)
2. S. pneumoniae ($3,354 B)
3. Multtiple / other malaria strains ($840 B

4. Typhoid and paratyphoid ($761 B)
5. HIV/AIDS ($460 B)

1. ZFEE% (6.002 512

%)

2. i REIRE (3.354 F7{Z%TT)
3. ZRVAMIERER (840012

JT)
4. thRREHE (7,610123%7T)
5. HIV/ADS (4600 122 58)

Diagnostics

H
1. Typhoidand paratyphoid ($1,333 1. Typhoid and paratyphoid ($24) 1. Muliple diarthoeal diseases ($24,206
2. Tapeworm ($1,350) 2. Tapeworm ($27) ®
3. Cholera (5L.99) 3. Cholera ($48) 2 S preumonee (17,075 B)
4. S. pneumoniae ($2,506) 4. Schistosomiasis ($68) 3. Typhod and paratyphod (33,743 B)
5. P, vivax ($3.366) 5. P.yivax (§73) é.) Multiple / other malaria strains ($1,655
1. fpEME R (1338%7T) 1. hEREEIHGE (24 %£57xT) 5. P. faldparum ($1,194 B)
2. %4 (1380%7T) 2. %d (27 %7t) 1. ZMPEER (24.296 F{Z%TT)
3. E&l (1998%t) 3. Eil (48 %) 2. P& $EERE (17.075 A{ZZETT)
4. R $EIKE (2506 5%7T) 4. MK AR (68 %T) 3. hREEIHGR (3.748 H{Z%TT)
5. BB (3,366 %) 5. BE ($73)

4. ZRURAMFERE (1655 12%

JT)

5 EMERS (1.194 F{ZExT)

The top five ND therapeutics portfolios with the potential for the highest NMBs to society are multiple diarrheal
diseases ($6,002 B), S. pneumoniae ($3,354 B), multiple/other malaria strains ($840 B), typhoid and paratyphoid
($761 B),and HIV/AIDS ($460 B). Ofthese, only typhoid and paratyphoid ranks in the top five for ICERs per death
averted and ICERs per DALY averted. S. pneumonia ranks in the top five of ICERs per death averted but not ICERs

per DALY averted.

Xt NMB STk &S AT K ND SSiT A AR SIS (6.002 F12%7T) « MASEHKE (3.354 B2
7T) « SMIEMEREK (8400123%7T) . (hEMEIHE (7610 125%5T) 1 HIV/AIDS (4600 1Z3%7T) .
Het, RAEGENEHRAESHIERILT 4R ICERs %t DALY =4/ ICERs fHE BRI T, K
IKEEGHIEEIET £/ ICERs &R, EFRHEE %4 DALY =4 1) ICERs MIET5!.

The top five ND diagnostics portfolios with the potential for the highest NMBs to society are multiple diarrheal
diseases ($24,296 B), S. pneumoniae ($17,075 B), typhoid and paratyphoid ($3,748 B), multiple/other malaria

strains ($1,655 B), and P. falciparum ($1,194 B). Of these, only the typhoid parathyphoid portfolio ranks in the
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top five for ICERs per death averted and ICERs per DALY averted. S. pneumonia is in the top five of ICERs per death
averted but not | ICERs per DALY averted, while tapeworm, cholera, and P. Vivax rankin the top five of ICERS per
death averted or ICERs per DALY averted.

X2 NMB SRR & AT H.K ND 2 Wi G2 Z MRS R (24.296 51236 70) . MiZkEEEkE (17.075 512
EI0) . IEMEMGIE (3748 TT{23E00) | SREMIERE R (1.655 1235 0) e R AR (1,194 5
{ZET0) o MEXEHEGT, RAHERFEHEAESH BRI T =48 ICERs Fi s DALY =4 K
ICERs WA Al T, WRBEIRFEGHBBILT £ ICERs THA AT, EBRHESHBRILT ~E£H
ICERs gy81%, m&kd. waELAE HIE R H /e 558 R IeT- /= £ 19 ICERs B 2 & DALY =49 ICERs 1
P4 AT 1L,
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7.3 Top EID products for global prioritization £ﬁéﬁﬁﬁ1ﬁﬁq

%Wy EID = m

Table 11 lists the top five product portfolios for each EID product archetype, ranked by highest contributors
to NMB, and the best ICERSs per death averted and ICERs per DALY averted. The top five EID vaccine

portfolios measured by NMBs are Zika, Lassa fever, chikungunya, Rift Valley Fever, and Nipah. Ofthese, only
Zika ($0.25 B), Lassa fever ($.20 B) will yield positive NMB to society. Zika, Lassa fever and chikungunya, also
rankin the top five of ICERs per death averted and ICER per DALY averted, with Zika being cost-saving for
both indicators. Ebola and Crimean-Congo Hemorrhagic Fever rankin the top five from a health system

perspective, but they both have ICERs per DALY averted that exceed $10,000.

FRIULFETEHMED =REENFTAATRAS, ENMBHRSTIE, UREOERIETT4ERN
&1 ICERs M % DALY =4 f& £ ICERs kH&. NMBREMBIE A EID EHAEESEERR
F. Wb, BILEHRA. HANFRIRFS. Hb, REERRS (25123%x) MibH (2123%
7T) BRHESEEEENNMB, BRRES. AR SHA-LAS S6B R IET =4 ICERS
B DALY 4R ICERS BT AR, BERRSEXBIUEIRLETET A, NEFFEREERHN
AXRE, RENMTEXT-NRHEMAHETRR, —HE%RE DALY 41 ICERs #8137 1 7%

JCo

Table 11. Top five priority EID product portfolios for each product-archetype

11 EAYEREETIET TR EID FE A

Incremental cost per death averted (in Incremental cost per DALY averted (n Net monetary benefits (in bilion USD)
USh) usD) " .
Tl
RERRHIBECAME R (I3ETT ESTAE DALY HUME ERR (LIEocit)
it)
Vaccines
&

1. Zka (costsaving)

2. Lassafever ($132,773)

3. Chikungunya ($397,638)

4. Ebola ($440,302)

5. CCHF  (Crimean-Congo
Hemorhagic Fever)  (
$1,253,038)

1. #BFKHE (hARK)

2. hrb#he (132,773 %)

3. BB (397638%
7T)

4. KBHRE (4403023
7T)

5. CCHF (SEEXT-NIEH M
#) (1,253,038 ET)

1. Zka (costsaving)

2 Lassafever ($3128)

3.Chikungunya  ($6,290)

4.Ebola  ($10,480)

5.CCHF (Crimean-Congo
I)-|emonhagic Fever)  ($29,607

1. #2FRE (PAMA)

2. hiib# (3,128 %)

3. &Il EMH (62900%7T)

4. RGhRE (10480%7T)

5.CCHF (REXT-FIRH
m#) (29,607 XT)

1 Zka $25B)
2. Lassafever ($.20 B)
3. Chikungunya (-$.20 B)

4. RVF (Rift Valey Fever)  ($.26
B)

5. Nipah ($27B)

1. #FK%S (2512)

2. Wb (212)

3. BILBHH (-212%T)
4.RVF (BAB#H) (-2612%

JT)
5. fefa (-2.712%7t)
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Therapeutics

N
mi1y

1. Lassafever ($204511)

2. RVF (RiftValley Fever) (
$529,660)

3. Eboa ($1,071550)
4. Chikungunya ($2,047,996)

5. CCHF (Crimean-Congo
Hemonhagic Fever)  (
$2,337,336)

1. fizb#k (204,511 %5t)

2.RVF (B48#) (529,660
e

3. KEARSE (10715505
7T)

4. BEILEHER (204799 %
7T)

5. CCHF (ZEXT-MIERE M
#) (2337336 %)

1. Lassafever ($4,774)

2. RVF (RiftValley Fever)  (
$12,599)

3. Chkungunya ($25271)

4. Ebola ($25484)

5. CCHF (Crimean-Congo
Hemorhagic Fever)  (
$54,843)

1. hiib#e (4,774 %7T)

2.RVF (BA#H) (12,599
%T)

3. BE7LEMM (5271%7T)

4. RIBHRE (25484 %7T)

5. CCHF (5B KTI-MISR 4 fm
#) (4843%5T)

1. Lassafever (-$0.02B)

2. RVF (RiftValey Fever) (-
$0.09 B)

3. Npah ($013B)

4. Marburg (-$0.28 B)

5 MERS ($032B)

1. fryb#t (- 2000 FEETT)

2. RVF (B48#) (-9000 /5
%)

3. Bih (-1.312%x)

4. GRE (-2.812%7%)

5. Mers (- 3.21Z%7T)

Diagnostics
12

. Lassafever ($25,624)
. Ebola ($36,869)
Marburg  ($69,731)

. CCHF (Crimean-Congo
Hemonhagic Fever)  (
$298977)

5. RVF (Ritt Valey Fever)  (
$410,459)

1. fuybik (25,624 %7T)
2. BRiERHRE (36869%TT)
3. B/RE (69731%T)

4. CCHF (mEEKI-RISRH M
#) (298,977 %t)

A W N P

5.RVF (Z4A#) (410,459 %=

JT)

Lassafever ($598)
. Ebola ($877)
. Marburg  ($1,660)

. CCHF (Crimean-Congo
Hemonhagc Fever)  ($7015
)

> WD P

5. RVF (Ritt Valley Fever)  (
$9,763)

1. hb# (598 £t)
2. REBRRS (877 &T)
3. O/RE (166037T)

4. CCHF (mEkT-RISRH m
#) (7,015 3%7T)

5. RVF (HA#) (9,763 3%

JT)

1. Lassafever ($058 B)
2. Eboa ($041B)
3. Marburg  ($0.02 B)

4. RVF (Rift Valey Fever) (-
$0.03 B)

5. CCHF (Ciimean-Congo
Hemonhagic Fever)  ($0.07
B)

1. hb#t (5.81237T)

2. BiEHIfRS (4.1123%7T)

3. B/RE (2000 H3=T)

4. RVF (Ba#h) (- 3000 /5
%)

5. CCHF (TmEX-NIERH m
#) (-7000 L 37T)

* Red indicate negative net monetary benefits to society.

* L FOR R AL IR BT TG R

None of the top five EID therapeutics portfolios will yield positive NMB to society. However, from a health
systems perspective, the top five product portfolios in this category are Lassa fever, Rift VValley Fever,
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Chikungunya, Ebola, and Crimean-Congo Hemorrhagic Fever.

BIAK EID AT AEHRAE — MRS~ E EEN NMB, R, NETBRAGHNUARRE, %
KAFHERI AN AR . BHAth, B EHER. REBERNAMEEXT-NIRE WK,
The top five EID diagnostics portfolios measured as NMBs to society are Lassa fever, Ebola, Marburg, Rift

Valley Fever, and Crimean-Congo Hemorrhagic Fever. Of these, only Lassa fever, Ebola, and Marburg have

positive NMBs. All three of them also rankin the top five when assessed from a health systems perspective,
using ICER per death averted and ICER per DALY averted.

X #E2r NMB SRR = FURT LK EID 2 &2 hivb e, i, DR EE . 2495 Hl 5 K - NI
Ri#e Hrr, RERIHA BREHA /RGN RE A AR NMBs,  MEBET7 (@ HER 22 iR A P4
I, DI B A B R B AR A B S SR T /= 4 i) ICERs Mgt S &5 DALY =4 ICERSs ki
BN, hEHERLA,
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7.4 Ranking of the top maternal health products for .

global prioritization

A ERESNAEZNZ~ARES M

Table 12 lists the top five product portfolios for each maternal health product archetype, ranked by highest

contributors to NMB, and the best ICERSs per death averted and ICERs per DALY averted. The top five maternal
health therapeutics portfolios with the potential for the highest NMBs to society are preeclampsia/eclampsia,
preterm labor/birth, maternal enteric microbiome, maternal iron deficiency anemia, and intrauterine growth
restriction. All five will have positive NMB that range from $132 billion to $550 billion.

F 125 H T ERME AR EWRENI AR RAS, ENMBHRSTE, UREHBEEXT ™
4 898 {E ICERs #B %2 DALY =4 &£ ICERs k#i% ., WS EHHES NMB RiME NI EAZ
FRARBETASETWREFR. B0k, Z2rapEfEyit. 2rattskmtRnns mAEKR
e XANHEEHE TR 1320 {25 ITE 5500 {ZE T AFHIEE NMB,

The top five maternal health diagnostics portfolios with the potential for the highest NMBs to society are

maternal iron deficiency anemia, preeclampsia/eclampsia, preterm labor/birth, maternal enteric microbiome,
and fetal distress. All five will have positive NMB that range from $66 billion to $481 billion.

Xt NMB SRR AT IR Z = AR EISHAE =

ZEERKMA M. KRR £/

. 2 mER AR LEE ., XAENMEEETUER 660 {ZE 4810 {2 TTAFEHRIIEE NMB,

Table 12. Top five priority maternal health product portfolios for each product-archetype

F 12 FRERRRT TR A DR dh AL

Incremental cost per death averted (in USD) Incremental cost per DALY averted (in USD)

WEGRAE DALY HUtE kA (LISETit)

Net monetary benefits (in bilion USD)
eI

WAL RGN (LSSt

Vaccines

]

1. Preeclampsialeclampsia (PE/E)
$1,079)

2. Matemal iron deficiency anemia (
$2,132)

3. Preterm laborbirth  (PTL/PTB)
$5,466)

4. Intrauterine growth restriction  (
IUGR)  ($5,708)

5. Matemal enteric microbiome  (
MEM)  ($6,503)

1. 7RI EA/F% (PEIE)
(1,079 %£1)

(

(

1. Preeclampsialeclampsia (PEE)  (
$23)

2. Matemal iron deficiency anemia (
$44)

3. Pretermlaborbith (PTLPTB)  (
$70)

4. Intrauterine growth restriction  (
IUGR)  ($85)

5. Fetaldistress ($99)

1. FridA T (PE/E)
7T)

2. FEBRGMRM (44 527T)

(23 %

1. Preeclampsialeclampsia (PE/E)  (
$550)

2. Preterm labor/bith  (PTL/PTB)
)

3. Matemal enteric microbiome  (MEM)

$216)
4. Matemal iron deficiency anemia  ($180)

5. Intrauterine growth restriction  (IUGR)
($132)

1. FHpIEA/F% (PE/E) (550 3
JT)
2. 27 (PTL/PTB) (454 %7T)

($454

(
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2. gk MERIM (2,132 %

JT)

3. 2/ (PTL/PTB)
%t)

4. ENEKRS (IUGR)
(5,708 %£7T)

5. ZAME M4 YRS
(MEM) (6,503 271)

(5,466

3. 8/~ (PTL/PTB) (7037t)

4. EREKRE (IUGR) (853
7T)

5. f5)LEE (99 %7T)

3. ZHEBHEMEMEE (MEM)
%)
4. ZEEREKMRM (180 %T)

5. BEAEKMRS (IUGR) (1323
7T)

(216

Therapeutics

N
=i g

1. 1. Preedampsialedampsia  (PE/E)
$1,191)

2. Matemal iron deficiency anemia  (
$2,544)

3. Pretermlaborbith  (PTLPTB)  (
$6,217

4. Intrauterine growth restriction  (
IUGR)  ($7.017)

5. Fetaldistress ($7,050)
1. FRerEl/FM (PE/E)

%t)

2. EGREMRM (2,544 %5T)
3. 2= (PTL/PTB) (6,217 %#7T)
4. EREKBRE (IUGR)
%)

5. fa)LEE (7,050 %T)

(1,191

(7,017

(

1. Preeclampsialedlampsia (PEE)  (
$25)

2. Matemal iron deficiency anemia  (
$53)

3. Pretermlaborbith  (PTLUPTB)  (
$79)

4. Intrauterine growth restriction  (
IUGR)  ($104)

($105)

1. FierIfAl 7 (PE/E)
7T)

2. FrEEREE MR M (53 3KT)

3. 87/ (PTUPTB) (79 %7)
4. EREKRS (IUGR) (104
)

5 faJLEE (1053%T)

5. Fetal distress
(25 3%

1. Matemal iron deficiency anemia  ($481)

2. Preeclampsialeclampsia (PE/E)
)

3. Preterm laborbith  (PTL/PTB)
)

4. Matemal enteric microbiome  (MEM)
$83)

5. Fetaldistress ($66)
1. sk MR M (481 3T)

2. TR/ (PEE)
7T)

(216 =

3. 8/~ (PTLPTB) (1783%t)

4. ZAMGEMEYE (MEM)
7T)

5. faJLEE (66 %7T)

(83

($216

($178

(

=
=
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Summary & %45

SUMMARY AND_CONCLUSIONSyi:#k

We estimated the costs, health benefits, and economic benefits of investing in global health R&D for NDs, EIDs, and
MH product portfolios. We found that over the next ten years, an additional $1.4 billion to $7 billion will needed

annually for product development, depending on the complexity of the product candidates. We also estimated

potential gains from adopting game-changing efficiency improvement innovations to the R&D ecosystem.

BAUETTTHFE T NDs, EID #1 MH = RA S ERET R MMA. REREMEFHE. RINEIW, RIFHEL
FRNEREE, RXTF SEEFEIN VYLZET0ZETR TR, BEEG NI RBEREMRESE
FHER HRERAIIRE

Our results show that efficiency gains from coordinated investments to guarantee product launches in each

portfolio, adoption of artificial intelligence, faster market entry, and lower manufacturing costs will yield positive
benefits from 2023 to 2040. Coordinated investments will lead to product launches in 94 product portfolios that
would not be possible otherwise. Using Al and smarter clinical approaches will save over $9 billion and reduce the
average cost per launch by up to $100 million.

BANNARERREA, M 2023 £33 2040 &£, BIHBRARRIESNRAESHE~R&kH. XBALE

BB, EROTHEANMEMOTIEA, K-ERRONE. AREBHER 4N TRAEHNTREM, &

NXLELE BRI, FAAIETRMNESENRAITERTEBE 9012%T, FREBRRXHNTEY

AR IR EIL 1{25% 7T,

Furthermore, all these efficiency innovations will increase the number of product portfolios that yield positive NMB
to society, strengthening the economic case for future product development. The reductions in average CPL from

the efficiency innovations could potentially reduce the current annual funding gap, as it will be possible to conduct
more trials with current funding levels.

S, PR XERCRAFTRIB NN &~ £ IEER NMB (97~ RASHEE, IRARRT R RNEFTT
Mo BRI RM T CPL R RTHSRS BRNEEASRA, RAEBRNASKET, FUkti
TEZHE,

Our prioritization of candidate product portfolios by three value-for-money indices showed that 15 ND vaccine
portfolios and one EID vaccine portfolio would be cost-saving from a health system perspective and yield positive
NMBs to society that range from $0.25 billion to $48,679 billion.

BAMRE= M B FHEESEEE T RESHEHF, EREx MNETRRERNUARE, I5MNDEEHAAML
FHEID ZEHEAESKETHERAK, FHAHMESTR 2.512F 486.79 {Z2THIIEE NMBs,

This analysis yielded some additional important findings.

ROITRTR T —EHFINIER LI,
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All the MH diagnostics and therapeutics portfolios included in our analysis had favorable ICERs from a health
. system perspective and very high positive NMBs, implying significant benefits from a societal perspective.

MESTAE A RIAEKRE, JATHHrhESER TR MH ZERNGTT HE# B RIFH) ICERS FidkH iy
B NMB, MM ANRE, XEWERF IR

Most EID product portfolios tended to have negative NMBs, suggesting that the investments needed to
6 develop these products will surpass the economic value of any health gains anticipated for society. This
phenomenon is partly driven by the low prevalence of the EIDs, which makes it difficult to offset the

massive costs of product development.

RZELEID P S EAE NMBE A 1, X R I AL i I 75 A $5 GORE e A 2 PO A o {3t P g SR RO 285F
W ERIXFP ISR AIER I R EID RUBRAT=RAE, M AR St T R I BRSO o

The effect of prevalence extends beyond EIDs. High-prevalence conditions are more likely to yield positive

6 NMBs, while low-prevalence, low-mortality conditions are more likely to yield negative NMBs. For example,
mycetoma is a low-prevalence low-mortality condition with less than 200 expected annual cases and less
than 1% mortality.>® At an expected CPL of $336 million for a mycetoma vaccine launch, the ICER per death
averted will exceed $336 million for any vaccine with less than 50% efficacy and less than 100% coverage.

FATHIRCIMEBH T EID RYEHE . =R N A AT RE™ A I NMB,  THEREIRR, (RIECHREMT
SEA PTRE AL DUELRT NMB, 20, Je w2 — PR R . ARSETR AP, WitREam 6T 200
Bil, FELCZAKT 1%, o4& —FhE B T T CPL 24 3.36 /¢ 3£ 0t i, X ALK T 50%., &
wR{ET 100061055 1w, BB R IET = £ /) ICERS fHE 3.36 125%t.

The position of the different candidates in the product development pipeline and the subsequent effect on
the product launch year influenced the NMBs. It seems counter-intuitive that a diagnostics portfolio will yield

more NMBs than a vaccines or therapeutics portfolio. However, this can be explained by the length of time each
launched product spent on the market and the assumed product uptake during the time horizon of our study

(2023 to 2044). For example, the expected launch of a new dengue vaccine ($39 hillion NMB) is in 2036, allowing
it to spend five years on the market following a three-year regulatory delay. By contrast, the expected launch of a
new dengue diagnostic ($225 billion NMB) is 2025, which will allow it to spend 16 years on the market following
athree-year regulatory delay. This additional time over which a diagnostic can be used to drive uptake of existing
dengue case management approaches.

AEBE” REMLELTONERAN =R ETENNIERTET NMB it E. BH/~REStEEN
AT RARETEELZHNMB, OFBH T AMNNER. A, XTNBISIELEXHHNTRETHL
MIBREE, URIANMREAE (2023 £ 2044 F) R SBRBRRBE. M, —MENEEHE
B (3901Z%7T) MitKT 2036 F£ L, ARKEMEMER=FZF, TUETHLRBEBRLFHNEIE.
LT, —MFNEERMSH~ R (2250125%7T) BUPHT 2025 £ b7, ARGEHAEMER=F=
B, TETS ERBTAFENNE XeTISHTRELSNE, KENENEERROIEENERE.

Our results should be interpreted in light of the study’s limitations. We modeled the independent effect of each
portfolio and the health and economic effects of the first product launch for each portfolio. We did not model
the joint effects of a vaccine and a therapeutic launch for the same disease. We also did not account for the

substitution effects that might occur when more than one product is launched in a single product portfolio.

Fefl 1105 BRI I 05 B RAAERE o FRATRHAE A7 2L A RS B B S AP L £ B W 7 8
PR BRI ZE R AR, TR RSB R L — s RO TR 7 (B O e, TR L 5 S B
i L e A 2 B T R B R

[ 30 ]



Our model closely linked the health and economic benefits of each product launch to assumed health system
effectiveness. We assumed that product uptake would be five percentage points peryear up to a maximum

of 95% coverage. This is achievable for some health systems but might be out of reach for others. While this

might affect the precision of our estimates, it does not affect the conclusions reached from our comparison of
different scenarios and product portfolios. Further research will be needed to address scale-up and other health
system efficiency issues.

BMNAREEEN - RATNETRRNETRAaSBRENETBRREZNEMEBHKRAE—E., &
BREFMNXAREAGES NESANEEEK, BEE SWNEBEEER, IN—EETRRERREZT
MKEA, ENEMETRRERKETEERNT R, BERAXUTRSZWHRINMEITAETR Y, EEAsT
MRMNMAARERNRASNLLRPFENLGL . BREH TR UBRE L AHET KEMESTT
R RIAR AR B/

The lack of reliable disease burden data, especially for EIDs, should be addressed. Incidence and prevalence
estimates of EIDs are difficult to find at the global and country levels. This influenced the results for EIDs

with rapidly changing transmission dynamics. For example, the Global Burden of Disease estimates for the

incidence of Zikawas 3.44 per 100,000 in 2019.” However, recent country-level estimates suggest a significant
reduction in incidence since 2019.8 Using the latest (2019) global estimates, we found that investments in

developing the Zika vaccines portfolio will yield a positive NMB, but at lower incidence rates, these investments
would yield negative NMBs.

R & AR ERZ o] FE A9 s TIB R AR, B X T EID MR, ARAEESHREREREHARMERE
X T EID ZfmERARITRAMGIT. £T EID WEBRBEARHLL, XSF0EID WEIRER. fim, 2019
FEWRAEMMNIE (GBD) MERBBAMEMMIT AT 10 A 344 6], "R, FEMNER—REITR

A, B 2019 Fk, RWKREE TR, *ERARHH (2019 F) £RMETT, HNRR, RAFREREE
HAERFEIEERN NMB, BAEXRERRMEMNERLT, XERFE=ENENNMB,

In sum, our results highlight the significant positive benefits that will accrue to society from investing in several
ND, EID, and MH product portfolios. We also show that game-changing efficiency gains are possible with

innovations from Al and smarter product development approaches. Although we did not estimate the actual
costs of implementing these innovations, the estimated potential cost savings that will accrue from these

investments provide a ballpark estimate of the amount society should be willing to invest in these innovations.

BE 2, BT AR 8 T @ 5 LA ND, EID it MH 7= S &K hpk 7 R B UGk . kAT
IR TR, i N T R S B S A IR QR SEDAR PR I RCRARTHE AT RERYT . BRARIRATTBCA A
THSEHEX LSRR SEPR A, X BB A IV AR AR T2, Dt 2 NAZ AR ST P A AR i 7K
Hfiits

Finally, the local context should always be considered as regional and country-level R&D priorities might

differ from global R&D priorities. The prioritization differences might reflect variations in disease burden,
costs, equity considerations, political feasibility, or other factors. Efforts to advance global health R&D must
acknowledge and address these factors to be successful.

RE, NIZBEZEESHER AARGHER —ENOMAELATRSEROWRERRE. LERF

MERTERR T RFENE. BA. AFEE. BUATTHSEMRENER. EHERETRRED
&, DR HRXERE T EBISRI,
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Model structure, variables, and parameters

BRG], ZRBRBE
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APPENDIX A2 Bt A2

Analytic approach 947 5%

Table A2.1. Estimation of deaths, disability-adjusted life-years (DALYS), costs, and value for money ratios.

FA2L AEC, DiREBAmS (DALYS) | BRATWIAPTAELLS -

Measure 773% Equation/Notes

NIVER

Deaths averted

Deaths averted=No.of deaths at baseline-No.of deaths with i 1.
The difference in the number of nvestment(Eq 1)

deaths at baseline (without
investment)and  the number of
deaths with additional  investment.

BERASET

B4 (TIRE) RTAKRS
BIIMEAERFE T ABZE,

BRI = BENT AR BRAZFHNIRT AL, (A1)

Number of deaths No.of deaths=f(Pop at risk,incidence rate treatment coverage rate,reatment success),(Eq.2)
Total number of cause-speciicdeaths. | FET- A= (BRAD. W%, AFEEE. ATENE) , (AR2)
AR

FERRFETHEAR.

DALYs averted DALYs averted=DALYs at baseline-DALYs with investment,(Eq 3.)
Disability-adjusted life years averted W E) DALYs =& % DALYs - & 58 DALYs, (AR 3)
EEGR Ay DALYS

BRI A

DALYs DALY=YLL+ YLD,(Eq4)

DALY=YLL+ YLD, (/Ast4)

Years of life lost (YLL) YLL=4_(g=0)"(g=n) deaths averted*LE for age group,(Eq.5)
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R FR (YLL)

YLL= X _(9=0)"(g=n) #RHIFLT*FRARE LE (A 5)

Years lost to disability (YLD)
ERIRARES (YLD)

YLD=Pop*Incidence rate*disability weights
YLD=A B* &K IR PR i E

Clinical trial costs Estimates from P2l model.
I PRI ES B AR kB P2l RARIfETT
Manufacturing costs Estimates from expert reviews. See working paper.
HIE A kBEREENMGET. BIEXH
Unit cost of treatment Estimates from peer-reviewed articles.
BADRTT A kB RATIFCEN LT
Treatment costs Treatment costs= f(Pop at risk,incidence rate,treatment coverage rate, unit cost of
SATB R A treatment),(Eq.6)
AITHEA=1 (BRAR. KRR, BrBEEX. BoafrEA) . (AX6)
Treatment costs averted Treatment costs averted=Treatment costs at baseline-Treatment costs with investment,(Eq

The difference in total population costs
of treating a disease condition at
baseline and with investment.

B 5 B9IE YT B

ERLETIERER AT AR
BAOBAXNES,

7)
BER AT AR LR T AR R SERaI T A (A7)

Incremental Cost Effectiveness
Ratios (ICERS)

A ratio of the difference in costs and

difference in health benefits. Where
health benefits are measured as deaths
averted or DALYSs averted

8 ERAR L (ICER)

BAZFRSERKEZEFHLE
R, BEREEMEENIETS
B g DALY EEEH

ICER= ( Total Costs _investment- Total Costs _baseline)( Health benefit _invesment-
Health benefit _baseline ),(Eq.8)

ICER= (RAA_KRA-BHA_EL) | (BERE REA-BRHKE_BL) |
(A3 8)

Net Monetary Benefits
Ewiitiesy

NMB=Economic value of health benefits-Total Soceital Costs ,(Eq.9)
NMB=f2 R m A FME-HSBHA, (AR 9)

Economic value of health benefits

TR BAVRFNE

f(DALYs,proportion of DALYs in working age population,employment rate,and national
minimum wage),(E£g.10)

f (DALYs, DALYs & TR A AMELS], g, BERJETH), (AR
10)
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Total societal costs

Thetotal cost incurred by society
from R&Dtill product is used by
patient.

Include costs of preclinical
research, clinical trials,
manufacturing, delivery and
treatment.

M BAA

HE MR E - miE B E LA
ERPSY2 %NS

BREEARBR. IRIXE.
£ AR

=f(research costs,manufacturing and delivery costs treatment costs),(Eq.11)

= (SRR, BRERRMAA. AT HA) , (A1)
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APPENDIX A3 fff3x A3

Details of reference case product launches & R4 5 KA HIE4HE B

A3.1. Poverty-related neglected diseases (NDs)

A31 GRS AL (NDs)

Buruli uicer{
Chagas' disease <
Cholera4
Cryptococcal meningitis 4
Cryplosporsd»osns-{
Dengue 1
ETEC (Enterotoxigenic E coh)-;
Hepatitis B4
Hepatitis C-:
Histoplasmosis <
HIV/AIDS 4
Hookworm 4
Leishmaniasis 4
Leprosy 4
Leptospirosis 1
Lymphatic filariasis (elephantiasis) 4
Multiple / other malaria strains 1
Multiple diarrhoeal diseases 4
Multiple helminth infections <
Multiple Salmonella infections +
Mycetoma 4
N rnenmgmmsj
NTS (Non-typhoidal S. enterica) 4
Onchocerciasis (river blmdness»Ji
P. talcu)arunw‘
P. vivax+

Rheumatic fever
Rotavirus 1
S pneumomaeJ
Scabies 1
Schistosomiasis 1
Shigella 4
Sleeping sickness 4
Strongyloidiasis and other 4

|
|
1

Diagnostics
Drugs

B Vaccines

Tapeworm - 4
Trachomaq |0
Tuberculosis{ I
Typhoid and paratyphoid41 [l :
0 5

15 20 25 30 35 40 45 50

Number of product launches

CCHF (Crimean-Congo Haemorrhagic Fever) 4

Chikungunya 4

Ebola 4

Lassa fever 4

Marburg 4

A3.2. Emerging Infectious Diseases (EIDE)S1

A3.2 #i&fE3is (EIDs)

Nipah 4

RVF (Rift Valley Fever) 4

Diagnostics
Drugs

. Vaccines




A3.3. Maternal Health A3.3 Z2={3{R &

Foetal distress 4 0

Intrauterine growth restriction (IUGR) 4 24

Maternal enteric microbiome (MEM) 4 8

Diagnostics
Drugs

Maternal iron deficiency anaemia 4 0

Preeclampsia/eclampsia (PE/E) 4 50

Preterm labour/birth (PTL/PTB) 4 39

0 5 10 15 20 25 30 35 40 45 50 55

Number of product launches

Appendix Table A3.4. Disease categories that will not have successful product launches without replenishment of the current product pipeline
Mgz A4 WMRAHMFIE M, BLERNEL > mEERER

NDs with no expected launches for all Cryptococcal meningitis, cryptosporidiosis, ETEC, hookworm, multiple salmonella infections,
three product archetypes (vaccines, multiple helminth infections, mycetoma, NTS, rheumatic fever, trachoma. (10 disease categories,
therapeutics, and diagnostics). 30 product  portfolios)

FrE=frmRE (F&H. &7 FREREMMAREL . FBBIEFHB. ETEC, 3. ZFMIDIRERSRE. SHEEhRk
Mizkr) AEMBLET~&D . BEM. NTS, RUg#H. DR, (10 M&EwER, 304N ~R4AE)

NDs,
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NDs with no expected launches for two
product archetypes (vaccines and
therapeutics) but expected launches of
diagnastics.

T tmf=mRE (REMETT)
M LR =M. ERSH~mLtm
fy NDs,

Buruli ulcer, chagas disease, cholera, dengue, histoplasmosis, leishmaniasis, leprosy, leptospirosis,
lymphatic filariasis, multiple diarrheal diseases, onchocerciasis, P. vivax, scabies, schistosomiasis,

shigella, sleeping sickness, strongyloidiasis, tapeworm. (18 disease categories, 36 product
portfolios)

hEERE. WNdR. Bil. BER. AREER. AHEK. BFRK. ik

Biethim, HELRRK. LERER. BRLZRH. BEERR. i, MKR
. SRRE. BER. BZRs. SR, (18 MEKEER, 36 M FmAsR)

No expected launch ofa ND vaccine.
TR B TR A9 ND

Hepatitis B, hepatitis C, multiple/other malaria strains. (3 disease categories, 3 product portfolios)
ZEF R, RERFR. SMEMERSHK. G NERER, 3N TRES)

No expected launch of a ND therapeutic.
TR T TR ND

N. meningitidis, P. falciparum,S. pneumoniae, typhoid and paratyphoid, rotavirus. (5

disease categories, 5 product portfolios)

MEXAZEE, BHERR WMARERE, HEWEGE BRFS.
(5 MERmEA, 54 mAR)

No expected ND diagnostic
TCIZM = T L HiE ND

Rotavirus (1 disease category, 1 product portfolio)
BIRws 11MEREH, 1M R4Es)

EIDs with no expected launches for all
three product archetypes (vaccines,
therapeutics, and diagnostics)

PrE=mmRE (FE. /M
L) ELTE LT~ mEy EID

Nipah, Zika. (2 disease categories, 6 product portfolios)
M. BEFKRS. QMEEEL 640 "mAE)

EIDs with no expected launches for

two product archetypes (vaccines
and therapeutics) but expected
launch of diagnostics.

Futmi=miRE (REia

§7) TR EHH =&, B
izl =5 /A EIDs,

Crimean-Congo Hemorrhagic Fever, Ebola, Marburg. (3 disease categories, 6 product portfolios)
REXT-RIRE M. RERN., BRE. CBMEREHN, 64N ~RESR)

No expected launch of an EID vaccine
T TR E RS EID

Rift Valley Fever (1 disease category, 1 product portfolio)
HEH (LFERER, 1 =REE)

No expected launch ofan EID diagnostic
TOSH TR E Ay EID

Middle East Respiratory Syndrome. (1 disease category, 1 product portfolio)
FERFRGEE. (IMERER LN REE)

No expected launch of an MH therapeutic
ToaFr e E iR MH

Fetal distress, matemal iron deficiency anemia. (2 disease categories, 2 product portfolios)
GILEE, FARGMRLRM. (2 MEBE, 20N "R4EE)

No expected launch of an MH diagnostic
TOSH = TG _Eihy MH

Fetal distress, matemal enteric microbiome, matemal iron deficiency anemia. (3 disease
categories, 3 product portfolios)

RILEE, FEEMEYRE, EREKERm.
PAN
&)

(3 M&EmER, 31 mA
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APPENDIX A4 [ffsx A4

Table A4.1. Annual funding gap by disease-product-archetype, over the next 10 years
RALL BRI - RENIARK 10 FEERSHRD

Reference case Replenishment with Replenishment with
simple complex
SERG products products
N B RN SR
product- :
archetype Available Needed Needed Funding Needed
. funding funding gap funding

T funding (USD (UsD UsD (USD
JER e milions) milions) millions) milions)

UEr) FriERSE FrEAS e FiEAS

AR GRS GVES 5@ (BF (EE

G B it 22, )

)
PRND vaccines $1.308 $1260 -$48 $2,341 $1033 $4,909 $3601
PRND &
PRND therapeutics $1436 $613 -$823 A7 -$265 $3,688 $2,252
PRND 857
PRND diagnostics $164 $228 $64 $508 $344 $244 $80
PRND 2 1#
All PRND products $2,908 $2,102 -$806 $4,020 $1112 $8,841 $5,933
i PRND 7=,
EIDvaccines $274 $341 $67 $510 $236 $911 $637
ED&EE
EID therapeutics $422 $228 -$194 $296 -$126 $604 $182
EID 557
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EID diagnostics
ED ¥t

$46

$17

-$29

$79

$33

$20

-$26

All EID products
i EID 7=

$742

$586

$156

$885

$143

$1,536

$794

MH vaccines*

MH sz

$0

$0

$0

MH therapeutics

MH j&57

$154

$240

$86

$267

$113

$390

$236

MH diagnostics
MH i2H#f

$43

$60

$17

$121

$78

$63

$20

All MH products
B MH =

$197

$299

$102

$388

$191

$256

NOTES: 7F:

« Needed funding is total R&D funding / 10years. FiEE A4 4 R E RS/ 10 .,

*There are no vaccines in the maternal health technologies category 2 IR ARSI H 5V 1

« Available funding is from GFINDER data portal (latestyear available) o] F§% 43k 2 GFINDER #0117 (S EHE—ERNEE)

« Negative values indicate that needed funding is met, thus no funding gap exists f1{fi £/~ Fr B X /A2 2, B AFER LSO




APPENDIX A5 Bff=x A5

Table A5.1. Vaccines development 3% A5.1. JEEIA

Incremental cost-effectiveness ratios and net-monetary benefits for investing in vaccines development (Assumes replenishment of current pipeline to guarantee at least one
launch in each disease-product-archetype category)

AT REFXOEERARRILTAETRE (REAFELSIHE, NRIEESMHER- M- RELR P EED—FEE)

ESCADALYOIE B (LISETit) * WRTlGE (HZ3Em)
1| & AR JiligErRi  ($48679B)
2 | WRACREE G ZhE5w ($6518B)
3 | ZEMIRER: CTERAD YFFERIBIE  ($2740B)
4 | BHEH HBRA) TS ($311B)
5 | HIVADS (8 ZRERIER M ($126B)
6 | FeWmEE CIgRUS g% ($118B)
7 | BERREMEIEAR IR RIS (396B)
8 | R duRAIIE CHEREA) ZRIHRAVRS: ($748B)
9 | EBIHEFS CHEREA) R B  ($63B)
10 | JROBH R4S SRR ($53B)
1| ZPHMERRER CiE A gl ($49B)
12| ZEWFR (AR THH ($39B)
13 | PEREITE CRamid) Mm% Hp  ($30B)
14| ZFIE5ER (a4 AR ($28B)
15 | JiERKE CERES) ZEIIIKERS: ($17B)
16 | AEBUIKE ($128) SRR ($16B)
17 | Zh ($131) SRR A ($15B)
18 | NTS GEfZEImR) ($179) A HERS ($12B)

[37]



19 | HpmighEf ($200) g ($10B)

20 | ETEC (s Nite) ($238) FEpREMEANIRR  ($9B)

21 | (A HEEHR ($252) NTS GHuZER#) ($9B)
22 | Mm% hiE ($310) wEzy (REGR)  ($8B)
23 | PR ($479) Wiz $7B)

24 | WAYITR ($514) PuiEiEsr  ($5B)

25 | WREZHGE (RE)  ($529) il ($6B)

26 | L ($628) WS ($4B)

27 | fyHL ($847) PR ($4B)

28 | ZPkHusy ($949) ETEC (@i Niaft=) ($4B)
29 | #tREZHYE GRAIEE) ($1,033) fRAYR GTEME)  ($1B)
30 | Feftirdun ($2019) e rdun  ($1B)

31 | HZYKE ($7,855) AR ($13B)

32 | FftEE ($7918) Fft=95 ($18B)

33 | #ts ($8230) P ($28B)
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4R FKABLIEHHIA:

34 | BhiEE ($16999)

EE ($35B)

35 | HiEE ($23121)

R ($.37B)

36 | XU ($151,279)

EEsYs ($38B)

37 | AEEBE ($777,160)

PRI ($40B)

38 | JEEM ($472,737,652)

e ($3B)

EDs

1| FEFmm (rEma)

ZE R ($25B)

2 | REbiA ($3129)

fibH ($20B)

3 | FALEHEN ($6,290)

FLALEHE ($20B)

4 | SRR ($10480)

S ($.26B)

5 | CCHF GuEKI-FIEHMA) ($29607)

Jeir ($27B)

6 | Rt GRBPY (857,729

MERS ($4112)

7 | HyREE ($99.837)

LyREE ($46B)

8 | JEih ($126530)

CCHF GuELKT-RISR H )

($50B)

9 | MERS ($245251)

PRIEHL ($50B)

* Negative ICERs imply that a successful launch will lead to cost savings. Negative net monetary benefits imply that in economic terms, the costs of investing in product

devel- opment are higher than the economic value of expected health benefits.

* ICERJYF ARG R SA R R RASTIL ) o B3 B T2 fi] H s

K A2, TRIT TR

MATHHEIRA, BT A A T T T R s P 2 D A

Incremental cost-effectiveness ratios and net-monetary benefits for investing in therapeutics development (Assumes replenishment of
current pipeline to guarantee at least one launch in each disease-product-archetype category)

BT AT A G R AR OR LR B it (BRBERh 78 24

BECAEDALYRUIE SRR (LIt *

2k, DMRUETE AN -7 - R h B A — A= i)

FremlEs (HZEo

1| & (%)

ZHE5R ($6,002B)

2 | ZRMFIURG: ($8)

JHZREERRT  ($3354B)

3 | MmHYE ($19)

ZIEMIEHR  ($840B)

4 | il ($22)

PEERERIE ($761B)

5 | PEMRIZE ($24)

SRR ($460B)
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6 | fligciERkia ($38) SRR ARG ($251B)
7 | whEZZHURE (REGR)  ($56) e S ($131B)

8 | [AIHRHMRF ($104) 2 ($126B)

9 | ZIMHMIELEM ($108) Mm% hss  ($99B)

10 | #EfL $137) TR $T77B)

11| NTS GEFERmR)  ($193) B ($50B)

12 | EMEEE ($198) KA L A AL ($44B)
13| ERLAUmRAIAL ($204) . ($37B)

14| ZFE5R ($265) [AIHYERH ($29B)

15 | R ($269) Ml ($19B)

16 | FEBRIAMEMIBLA ($606) WRELLZI (REFD  ($16B)
17 | S 5 ($633) Bk PEIER  ($12B)
18 | G ($645) AL ($10B)

19 | #REZHYE GAIERE) ($669) NTS GEFEm#X> ($8B)
20 | ‘R ($704) ZEVNRERE: ($4B)
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: 2 AL 2IRTT TR

21 | B ($740) MRELMR (TR  ($4B)
22 | TR ($1962) iR ($3B)
23 | EINRE ($2036) RS ($2B)
24 | [aflyH ($2557) PEIHE  ($2B)
25 | ZEIDIREEG: ($2982) iniiedn  ($2B)
26 | MERZSER  ($3,090) Feffiytl  ($1B)
27 | S ERT ($3501) EHKE ($99B)
28 | EHAIRE ($4,202) PAPER  ($07B)
29 | FIftEHN ($4332) M-S ($02B)
30 | WA ($4,755) i ($09B)
31| FIREE ($6405) 2R ($19B)
32 | HEE ($7143) &R ($22B)
33 | ETEC (P AiaftE) ($7,776) R ($23B)
34 | filifitx ($8333) PRI ($3B)
35 | ¥t ($16002) s ($5B)
36 | A ($430461) ETEC (PHaid Rkt
37 | R ($412,936555) e ($11B)
38 | RN (TERR) = iz ($43B)
NDs
1| £k ($4,774) fb# ($.02B)
2 | Rk ($1259) Kt ($09B)
3 | AALEHER ($25271) jeis ($13B)
4 | BiEhE ($25484) HREE ($28B)
5 | CCHF GuHUKIWIRIMAY) ($54843) FRMPRERAIE ($32B)
6 | MERS ($117493) CCHF B KTE-NIA H 10
7 | HUREE ($180470) BRIERL ($58B)
8 | Jein ($187198) SALEHER ($87B)
9 | Z&FiE ($5065397) F& i ($235B)
MH
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1| Jokverie (PEE)  ($23)

Sk (PEE)  ($550B)

2 | APHOEEkIESn ($44)

He= (PTUPTB)  ($454B)

3 | 57~ (PTUPTB) ($70)

ZErEigEcEYiE (MEM)  ($216B)

4 | BRNAKZE (UGR) ($85)

ZEPA ST ($180B)

5 | MRILEE ($99)

ENAEKZR (UGR) ($132B)

6 | ZorElmErdEYE (MEM)  ($117)

hILEE ($24B)

*ICER A ARKRER LB TENAR. #EMREAR, HHRBE, MNEFHERE RATFRFRORAS THANRRRENEFTNE.

wELHEERI IR XA YT 22 UL 95%, IR AW 21 _E T 5 BRI IR T IO KA T 70 HT o
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# A3 2WIH A
PER TS W7 S F 2 R AR BRI B TS (RSN AR 2k, DURIE AR -7 Sh-JFURZE R FR ZE D g — AP i HEH)

WEGOREDALYROIEERIR (LISSTit) *

FrEmEs (M2

1| DERIRIE ($24) ZREER ($24296B)

2 | 4H$27) iR HERkE  ($17,075B)

3 | FEfL ($48) PRFERIRINIE  ($3748B)

4 | MWHE ($68) ZIHAER M ($1,655B)
5 | [EHJEHFSR $73) BHERS ($1,194B)

6 | EMIEFR ($81) SRR AU ($780B)

7 | ZEERRE ($83) Y0 ($651B)

8 | KL HURAIh ($94) S Sk ($467B)

9 | ZMHMIERTE ($94) Mm% ($451B)

10 | SHEE ($117) ] FEJR R ($242B)

1| eyl (REDH)  ($138) BEH ($27B)

12 | NTS GEZEH#) ($153) SEIZL AL HAD ($180B)
13 | gt ($181) . ($122B)

14 | JNiEH ($186) WREZZHYp (REGR)  ($103B)
15 | #REZHE (ERE  ($211) WiEH ($62B)

16 | VIR ($225) EfL ($42B)

17 | Zhhighugdy ($267) HE2L (WEE)  ($38B)
18 | ZFMiEER ($285) FERRTE IR ($31B)

19 | HmiRiE ($309) R R  ($23B)

20 | FlftE95 ($331) NTS GEfFERK)  ($21B)
21 | FEEKEVEIRBER ($492) TR ($18B)

22 | AR ($501) ZEIDRERG: ($11B)
23 | e ($666) PTEEA  ($9B)

24 | K ($726) PR ($7B)

25 | ZHYUIIKET ($943) FlfH295  ($3B)
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26 | JWERZEEE  ($962) Fafiydui  ($2B)
27 | AU ($1,998) AAVGHE  ($1B)
28 | ZED|IREEG: ($2943) HiE ($598)

29 | [Faftyrui ($3449) PN ($46B)
30 | EHIKE ($4449) EHKE ($22B)
31| AR ($4975) EREYs ($01B)
32 | T (36819 R ($03B)

33 | Jiligitx ($8137) NRUTR  ($06B)
34 | fEHEBYS ($8193) RE ($25B)

35 | ETEC (s NipheE) ($8239) FIRIEE ($15B)
36 | 7k ($49576) ETEC (R Wttie) ($178B)
37 | JEHih ($73391,445) itigt%  ($33B)

38 | A (AR e ($1778)
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Y FAS3 LT HEIR

EDs
1 | hob# ($598) Rb# ($58B)
2 | BAERDRE ($877) AR, ($41B)
3 | HyRrEE ($1660) Hy/REE ($02B)
4 | CCHF GEHUKIRIFEHIMmA) ($7,015) WA ($03B)
5 | A ($9763) CCHF CeEKT-HIRHIMA)  ($07B)
6 | SEFLIEHER ($20262) Jemn ($21B)
7 | Jedn ($72828) TRMPREEAIE ($22B)
8 | MERS ($199736) SALEHER ($39B)
9 | FFm ($4177530) FEie: ($5B)
VH
1| ek riTie (PEE)  ($25) ZPEABERET I ($481B)
2 | Fishigiti ($53) SRR (PEE)  ($216B)
3 | Fp~ (PTUPTB)  ($79) Fp= (PTUPTB)  ($178B)
4 | BRNEKRXZR (UGR) ($104) ZPfEr e (MEM)  ($83B)
5 | LEE ($105) firILEE  ($66B)
6 | iErdmt (MEM)  ($148) HNAKZIR (UGR)  ($52B)

* Negative ICERsimply that a successful launch will lead to cost savings. Negative net monetary benefitsimply that in economic terms, the costs of investing in product devel-
opment are higher than the economic value of expected health benefits.

*ICER T RHEER NN AT T ERA, MK A%R, BEME, MNEFHEXRE BET-AMEANEEASTRENERRANETNE.
**Treatment for Leprosy in the base year already exceeds 95% so no analysis was conducted for scale-up of Leprosy treatment from a diagnostic launch.

“RAREREEFNATBEECERBE 95%, FIRHEXNMSHEH G KRB ETHITIT.
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