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DNDi ORIGINS

DNDi was created in response
to the frustration of clinicians
and the desperation of
patients faced with medicines
that were ineffective, unsafe,
unavailable, unaffordable, or
(] that had never been
developed at all.

The root of the problem?
The prevailing profit-oriented
model for medical research
and development (R&D) leaves
little incentive to develop
drugs for the poorest and most
vulnerable communities.



WHY DNDi?
For neglected diseases,
a fatal imbalance remains

1975- 1999

4

Y,

1.1% of the 1,393 new > 1IN 5 PEOPLE
drugs were for neglected worldwide are affected by
diseases that represent diseases you may never
12% of the global disease have heard of

burden*

* SOURCE: MSF & the DND Working Group, 2001. Fatal Imbalance:
The Crisis in R&D for Neglected Diseases. Médecins Sans Frontiéres.




A TRULY GLOBAL PARTNERSHIP

A patient needs-focused, globally networked R&D organization

Treatments delivered

field-adapted and affordable treatments
for 6 deadly diseases

R&D pipeline replenished

19 projects to discover & develop
NCEs

4 million+ compounds screened
9 projects in Phase Ill and
registration

A healthy pipeline of drug candidates for
9 deadly diseases

Clinical trials conducted

An average of 20 active
clinical studies per year

WORLD HEALTH ORGANIZATION'S SPECIAL PROGRAM
INSTITUT PASTEUR FOR RESEARCH AND TRAINING IN TROPICAL DISEASES

MEDECINS SANS
FRONTIERES 9

OSWALDO CRUZ FOUNDATION

MALAYSIAN MINISTRY
OF HEALTH

KENYA MEDICAL INDIAN COUNCIL OF
RESEARCH INSTITUTE MEDICAL RESEARCH



SUMMARY

Deliver 15 - 18 treatments from 2021 - 2028"
for a total of 25 treatments in our first 25 years

*4 delivered so far

%\\

Deliver new treatments and expand access for neglected
patients by addressing R&D gaps for NTDs and viral
diseases, including pandemic-prone and climate-sensitive
diseases

Join with public health leaders and R&D actors in low- and
middle-income countries to advance sustainable innovation
ecosystems that address neglected patients’ needs

Contribute to building a proactive agenda for maternal and
child health and gender-responsive R&D

Champion open science and transparency

Leverage new technologies to accelerate R&D and access

.

FOCUS ON 5 CROSS-CUTTING STRATEGIC IMPERATIVES

10 - 12 new treatments from
current mature portfolio (2021-24)

Deliver 15-18 new
treatments

Identify 8-10 new drug
candidates from discovery
efforts

Conduct at least 6 new
studies on indications for
paediatric use

Develop strategies tailored
to target diseases and
countries’ specific needs to
ensure equitable and
affordable access and
delivery of new treatments

DNDi Strategic Plan

5 - 7 new treatments from earlier-stage
NCEs and portfolio expansion (2025-28)

FOSTER INCLUSIVE
& SUSTAINABLE
SOLUTIONS

Grow partnerships for
‘end-to-end’ R&D in
LMICs

Proactively collaborate
with LMIC
pharmaceutical and
other partners

Conduct half of first-in-
human Phase | studies
in LMICs

Train 600 to 1,000
frontline clinicians and
researchers every year

} DRIVE IMPACT ACROSS THE 3 PILLARS OF OUR MISSION

ADVOCATE
ﬁ’) FOR CHANGE

= Secure concrete policy
changes to make the
innovation system more
needs-driven,
collaborative, equitable,
open and transparent,
inclusive, and
sustainable

= Engage with 50+
strategic advocacy
partners to build
stronger coalitions and
networks of influence

= Document and share

key lessons from DNDi’s
model



DENGUE BURDEN



DENGUE BURDEN

70% of
burden
in Asia

Global infections increasing from 23 million in

1990 to 104 million in 2017 Although the incidence of dengue is similar in

WHO named dengue as one of the top Latin America and Asia, the mortality rates are

ten threats to global health in 2019 higher in Asia



DENGUE BURDEN

Why is there a sudden surge of dengue in 2022/2023?

* |tis notsudden!
e WHO named dengue as one of the top ten threats to global health in 2019

e Reasons for gradual increase in dengue
* Increase temperatures
* Erratic rains
e Urbanization
* Overcrowding and population expansion



DENGUE BURDEN

How does climate change affect Aedes mosquitoes?

Increase in temperature:

1. Stimulates egg hatching and accelerates
growth of larva. Development of Aedes from
egg to adult was:

e 7.2days at 35°C
* 39.7 days at 15°C
2. The mosquito gonadotropic cycle shortens:

* more time for the female mosquito to be
in contact with host (longer duration of
the ability to infect)

3. At higher temperatures, the mosquitoes bite
more frequently

4. Increased virus replication within the
mosquito at higher temperatures



DENGUE BURDEN

Change in the epidemiology of dengue and implications



DENGUE BURDEN

Dengue infections in pregnancy

Dengue increases maternal death by 3
times and DHF increases maternal death by
450 times, compared to pregnant women
without dengue (Paixao et al,2018).

Pregnant women were more likely to
require ICU admission, ventilatory support
and multiorgan failure (Brar et al, 2021)

Foetal complications: still birth, low birth
weight, preterm delivery, foetal distress,
miscarriages (Martin et al, 2023).




DENGUE BURDEN

Comorbidities Associated with Severe Dengue

Diabetes, cardiac disorders and
“asthma as risk factors for severe
~organ involvement among adult
~dengue patients: A matched
_case-control study

Junxiong Pang?, Jung Pu Hsu?, Tsin WenYeo’3, Yee Sin Leo™?* & David C. Lye®3*

TIFICREPORTS|7:39872 | DOI: 10.1038/srep39872

The association between diabetes
and obesity with Dengue infections

S.D. Sekaran'”, Z. M. Liew? H. C.Yam? and C. S. Raju®

Original Article

Diabetic patients suffering dengue are at risk
for development of dengue shock syndrome/
severe dengue: Emphasizing the impacts of
co-existing comorbidity(ies) and glycemic
control on dengue severity

Ing-Kit Lee >*°, Ching-Jung Hsieh <", Chien-Te Lee ¢,

Jien-Wei Liu *">*

Journal of Microbiology, Immunology and Infection (2020) 53, 69—78

Diabetes with Hypertension as Risk Factors for Adult
Dengue Hemorrhagic Fever in a Predominantly Dengue
Serotype 2 Epidemic: A Case Control Study

Junxiong Pang'?*, Agus Salim?, Vernon J. Lee®3, Martin L. Hibberd'2, Kee Seng Chia?, Yee Sin Leo™5,
David C. Lye*®

With the rise in diabetes, obesity and metabolic disease in
our countries, we are likely to see more people developing
severe dengue

PLOS Neglected Tropical Diseases | DOI:10.1371/journal.pntd.0003741




DENGUE ECONOMIC IMPACT

Economic burden of dengue

Global costs of USD 8 billion in 2014 is a gross under estimation,
when the costs in India alone in 2018 was USD 5.71 billion

Productivity costs from a dengue episode
in Asia: a systematic literature review

A review of 31 studies

* Qutpatient: USD 3.8 to 1332

* Hospitalized: USD 6.7 to 1445.9

e Fatal dengue: USD 12.035 to 1,453,237

Loss of workdays (Thailand)
Dengue fever: 8.4

Dengue hemorrhagic fever: 9.7
Shock: 12.3



DENGUE ECONOMIC IMPACT

How can we face these challenges?

Healthcare & Pharmaceuticals | Public Health

Bangladesh fears record high death toll
from dengue outbreak



DENGUE MANAGEMENT

Vector Control

Use insect repellent Cover skin




DENGUE MANAGEMENT

Dengue
vaccines
currently in

Phase 3 trials
or approved

Pintado Silva and Fernandez-Sesma, Journal of General Virology
2023;104:001831




DENGUE MANAGEMENT

July 2021 Volume95 Issue 13 e02203-20



THE DENGUE STRATEGY

Dengue Strategy: An Oral Treatment for Patients of All Ages, with Acute Dengue
Infection to Prevent progression to Severe Disease

Correctly identify patients Identify those who need it most Treat to prevent progression
y yP E—) Y — P Prog

with dengue (risk stratification) to severe disease
Point-of-care (POC) testing available No test to identify who will progress to Prevent progression to severe
but lack -sensitivity especially after day plasma leakage disease
3 of illness Reduce hospitalizations

Return to work/school/day to day
activities sooner

Need proper Need a biomarker to Need effective
diagnostics! predict severe disease! drugs!

| | |

Establish a clinical network for conducting phase 2 and 3 trials and validate POC diagnostics and biomarkers to
predict progression to severe disease




DENGUE

FORGING GLOBAL PARTNERSHIPS TO TACKLE
A RAPIDLY SPREADING CLIMATE-SENSITIVE DISEASE

C CHALLENGES ) > C OPPORTUNITIES ) } OUR GOALS

FACTS

3.9 billion

people at risk

About
390 million

infections per
year

Endemic in

129

countries
around the
world

Most prevalent
mosquito-borne viral
disease

Climate sensitive: rising
burden of disease

No existing treatments
for uncomplicated
dengue fever to
prevent progression to
severe disease and
complications

Window of opportunity
to meet growing
medical need

Well-defined
populations for clinical
trials and endpoints to
define success

Opportunities in small-
molecule drugs and/or
biologicals

COVID-19 learnings and
opportunities for cross-
fertilization

2021- 2028: Advance treatment solutions
that can prevent progression to severe
disease and reduce burden on public health
systems

*  Together with leaders in endemic
countries, coordinate public-private
partnerships for dengue R&D

*  Accelerate evaluation of
candidate repurposing agents as well
as novel treatments, in monotherapy
and in combination

* Antiviral + host-directed therapy
combination, to be deployed with rapid
diagnostic tests at point of care

* Affordable, sustainable, and adapted for =] I.-Elq
use in resource-limited settings, suitable A
for children/adults/elderly [=]

MAIN PARTNERS: Ministry of Health Malaysia, Mahidol University (Faculty of Medicine Siriraj Hospital) - Thailand,
Oswaldo Cruz Foundation (Fiocruz) - Brazil, Translational Health Science and Technology Institute - India




THE DENGUE ALLIANCE: A SOUTH-SOUTH COLLABORATION

Dengue Alliance and Supporting Ecosystem



THSTI, India

1. Prof Guruprasad R
Medigeshi

2. Dr Dinesh Mahajan

3. Dr Sweety Samal

4. Dr Supratik Das

5. Dr Shailendra Asthana

FIOCRUZ, Brazil

1. Dr Ernesto Torres De
Azevedo Marques

2. Prof Thiago Moreno L.
Souza

N

UFMG, Brazil
1. Prof. Mauro Teixeira
2. Prof Vivian

Vasconcelos Costa

T »

The preclinical Working group of the
dengue alliance
In vitro and in vivo assays for repurposing

' 4

Siriraj Hospital, Mahidol University

1. Prof Panisadee Avirutnan
2. Prof Prasert Auewarakul
3. Dr Sansanee Noisakran

I

Duke-NUS, Singapore
Prof. Ashley St. John

Nomination of candidates expected soon.

IMR, Malaysia

1.

w

L 0N U A

Dr Ami Fazlin BT. Syed
Mohamed

Dr Mohd Ishtiag Bin Anasir
Dr Mohd Ridzuan Mohd Abd
Razak

Dr Murizal B Zainol

Dr Ravindran Thayan

Dr Rozainanee Mohd Zain
Dr Tahir Bin Aris

Mr Terence Tan Yew Chin
Dr Jeevanathan
Kalyanasundram

10. Ms. E. Kavithambigai Ellan

DNDi

1. Dr. Peter Sjo

2. Dr. Graeme Bilbe

3. Prof. Neelika
Malavige

4. Dr. Isabela Ribeiro



UFMG, Brazil CMC Vellore NIID, Sri Lanka

1. Mauro Teixeira 1. Dr. Priscilla Rupali 1. Dr. Ananda
2. Mauricio Nogueira 2. Dr. Winsley Rose Wijewickrama
THSTI, India
1. Nitya Wadhwa
2. Shikha Dixit \

FIOCRUZ, Brazil

1. Prof. Andre Siquiera - alliance
Clinical trial design and protocol

2. Prof. Andre Daher
3. Julio Croda

AIIMS New Delhi
1. Prof. Rakesh Lodha
2. Dr. Neeraj Nischal

4
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The Clinical Working group of the dengue

DNDi Duke-NUS, Singapore OCRU, Vietnam

1. Neelika Malavige 1. Prof Ooi Eng Eong 1. Sopfie Yacoub

2. Isabela Ribeiro 2. Dr Low Guek Hong 2. James Watson
Jenny

Clinical trial protocol almost finalized at this stage.

MOH, Malaysia

1.

2.
3.
4

Dr. Steven Lim

Dr. Yasmin Gani

Dr. Fazlina Yusoff
Dr. Nur Zaidah Tahir

SICRES, Thailand

1.
2.

Prof. Kulkanya

Dr. Nasikarn
Angkasekwinai

Dr. Thundon
Ngamprasertchai

Dr. Keswadee Lapphra



THE DENGUE ALLIANCE: A SOUTH-SOUTH COLLABORATION

An Endemic Country-Led Collaboration to Accelerate Development of
Dengue Treatment

Lancet Glob Health 2023 Published Online August 31, 2023. https://doi.org/10.1016/ S2214-109X(23)00362-5
Dengue | DNDi



https://dndi.org/diseases/dengue/

Thank you!

f facebook.com/dndi.org instagram.com/drugsforneglecteddiseasesinitiative
@ youtube.com/dndiconnect in linkedin.com/company/dndi

3 twitter.com/dndi







DENGUE MANAGEMENT

Singapore’s 5 decades of dengue prevention
and control—Implications for global dengue
control

Abstract

This paper summarises the lessons learnt in dengue epidemiology, risk factors, and preven-
tion in Singapore over the last half a century, during which Singapore evolved from a city of
1.9 million people to a highly urban globalised city-state with a population of 5.6 million. Set
in a tropical climate, urbanisation among green foliage has created ideal conditions for the
proliferation of Aedes aegypti and Aedes albopictus, the mosquito vectors that transmit den-
gue. A vector control programme, largely for malaria, was initiated as early as 1921, but it
was only in 1966 that the Vector Control Unit (VCU) was established to additionally tackle
dengue haemorrhagic fever (DHF) that was first documented in the 1960s. Centred on
source reduction and public education, and based on research into the bionomics and ecol-
ogy of the vectors, the programme successfully reduced the Aedes House Index (HI) from
48% in 1966 to <5% in the 1970s. Further enhancement of the programme, including
through legislation, suppressed the Aedes HI to around 1% from the 1990s. The current pro-
gramme is characterised by 4 key features: (i) proactive inter-epidemic surveillance and
control that is stepped up during outbreaks; (ii) risk-based prevention and intervention strat-
egies based on advanced data analytics; (iii) coordinated inter-sectoral cooperation
between the public, private, and people sectors; and (iv) evidence-based adoption of new
tools and strategies. Dengue seroprevalence and force of infection (FOI) among residents
have substantially and continuously declined over the 5 decades. This is consistent with the
observation that dengue incidence has been delayed to adulthood, with severity highest
among the elderly. Paradoxically, the number of reported dengue cases and outbreaks has
increased since the 1990s with record-breaking epidemics. We propose that Singapore’s




DENGUE MANAGEMENT

Case Fatality Rates due to Covid-19 & on-going clinical trials

2,079 trials for COVID-19! 92 trials for dengue!
Actively recruiting: 172 Actively recruiting: 4, active but not recruiting: 2

Completed: 782 Completed: 62
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D3y manh phat trién
diéu trj sot xuat huyét
thong qua sw hop tac

da quoc gia

Vanessa Daniel, Alliance & Operations Lead

Drugs for Neglected Diseases initiative (DNDi)



NOI DUNG

* Gi@i thiéu vé DNDi
« SOt xuat huyét: ganh nang,
tac dong va quan ly

* Lién minh s6t xuat huyét:
Hop tac Nam - Nam




NGUON GOC CUA DNDi

DNDi dworc tao ra dé dap lai
suw that vong ctia bac silam
sang va su tuyét vong cua
bénh nhéan khi phai d6i mat
viri cac loai thuéc khéng hiéu
qua, khong an toan, khéng cé
san, khong du kha nang chi tra
hoac chwa bao gio duoc phat
trién.

Goc ré cta van de?
Mo hinh nghién clru va phat
trién y té (R&D) hwdng tdi loi
nhudn phd bién khéng tao ra
nhiéu dong lwc phat trién
thudc cho cac cong déng ngheéo
nhat va dé bi tén thwong nhat.



TAI SAO LAI LA DNDi?




MOT SU HOP TAC TOAN CAU
THAT sU




KE HOACH CHIEN LUOC




GANH NANG CUA SOT XUAT HUYET




GANH NANG CUA SOT XUAT HUYET

Slide credits: Prof Neelika Malavige, DNDi
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GANH NANG CUA SOT XUAT HUYET
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TAC DPONG DEN KINH TE CUA

SOT XUAT HUYET

Slide credits: Prof Neelika Malavige, DNDi
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SOT XUAT HUYET
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CHIEN LUOC SOT XUAT HUYET

Dengue Strategy: An Oral Treatment for Patients of All Ages, with Acute Dengue
Infection to Prevent progression to Severe Disease

Correctly identify patients Identify those who need it most Treat to prevent progression
. Y fyp —) ) o — P prog
with dengue (risk stratification) to severe disease
Point-of-care (POC) testing available No test to identify who will progress to Prevent progression to severe
but lack sensitivity especially after day plasma leakage disease
3 of illness Reduce hospitalizations

Return to work/school/day to day
activities sooner

Need proper Need a biomarker to Need effective
diagnostics! predict severe disease! drugs!

| l l

Establish a clinical network for conducting phase 2 and 3 trials and validate POC diagnostics and biomarkers to
predict progression to severe disease

Slide credits: Prof Neelika Malavige, DNDi



CHIEN LUOC SOT XUAT HUYET




LIEN MINH SOT XUAT HUYET:

HOP TAC NAM - NAM

An Endemic Country-Led Collaboration to Accelerate
Development of Dengue Treatment

Lancet Glob Health 2023 Published Online August 31, 2023. https://doi.org/10.1016/ S2214-109X(23)00362-5
Dengue | DNDi



https://dndi.org/diseases/dengue/
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LIEN MINH SOT XUAT HUYET:

HOP TAC NAM - NAM




THANK YOU
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