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Source:
Molyneux DH, Hotez PJ, Fenwick A. “'Rapid-Impact Interventions’: How a Policy
of Integrated Control for Africa's Neglected Tropical Diseases Could Benefit the

Poor.” PLoS Medicine Vol. 2, No. 11, €336 doi:10.1371/journal.pmed.0020336.
Map courtesy of Molly Brady, Emory University. License: CC by.
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The Neglected Diseases

1 Billion People
Affected

500,000 Deaths
Annually

Source:
Molyneux DH, Hotez PJ, Fenwick A. "

PLoS Medicine Vol. 2, No. 11, €336 doi:10.1371/journal.pmed.0020336.

Protozoan Infections
African trypanosomiasis

Kala-azar (visceral leishmaniasis)
Helminth Infections
STH Infections

Ascariasis

Trichuriasis

Hookworm infection
Schistosomiasis

Urinary schistosomiasis

Hepatobiliary schistosomiasis
Lymphatic filariasis
Onchocerciasis
Dracunculiasis
Bacterial Infections

Trachoma

Leprosy

Buruli ulcer
(Modified from [3])

Trypanosoma gambiense,
T.rhodesiense

Leishmania donovani

Ascaris lumbricoides
Trichuris trichiura

Necator americanus

Schistosoma haematobium
Schistosoma mansoni
Wuchereria bancrofti
Onchocerca volvulus

Dracunculus medinensis

Chlamydia trachomitis
Mycobacterium leprae
Mycobacterium ulcerans
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The Neglected Diseases
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Condition Casesin Africa Proportionof Source
Global Burden
in Africa
Hookworm infection 198 million 27%-34% [54]
Ascariasis 173 million 14%-22% [54]
Schistosomiasis 166 million 89% [55]
Trichuriasis 162 million 20%-26% [54]
Trachoma 33 million 40% [56]
Lymphatic filariasis 46 million 38%° [57]
Onchocerciasis 18 million 99%; [21]
African trypanosomiasis 0.5 million 100% [58]
Dracunculiasis <0.1 million ~100% [59]

‘Estimates from proportion of African share of global burden of lymphatic Alariasis.
DOE 10,1371/ journal pmed 00203361007

Source:
Molyneux DH, Hotez PJ, Fenwick A. "

PLoS Medicine Vol. 2, No. 11, €336 doi:10.1371/journal.pmed.0020336.
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The Neglected Diseases

Disease Target Population Numbers to Be Drug, Source, and Delivery Strategy Distribution Costs® Annual Cost
Treated in Target Cost If Not Donated (Ex Drug) Required
Population
Lymphatic Total eligible® population 300 million Mectizan donated by MDA for five years 50.10 per person $30 million + donated
filariasis in endemic areas Merck and albendazole treated = 530 million  drug
by Glaxo5mithKline
Schistosomiasis  School-aged children plus 200 million Praziquantel at $0.25 per MDA in high risk areas  $0.15 per person $30 million + 550
other high risk groups treatment = $50 million  plus school health treated = 530 million million = 580 million
programmes
Intestinal Pre-school-aged and 400 million Albendazole at 50.02 per Health days and school $0.10 per person 540 million + 512
helminths school-aged children treatment = $12 million  health programmes  treated = 540 million  million = 552 million
Onchocerciasis  Total eligible® population 80 million Mectizan donated by MDA via community  50.10 per person 58 million + donated
in hyper/mezzo endemic Merck directed treatment treated = 58 million drug
areas
Trachoma Total population in 168 million Zithromax donated by MDA for five years 50.20 per person 534 million + donated
endemic areas Pfizer treated = 534 million  drug
Surmmary The population of sub- Up to 500 million 562 million + drug 5142 million 5142 million + 562
Saharan Africa is an individuals will receive  donations million for drugs +
estimated 700 million treatment for ane or donated drugs
mare of these infections
500 million 562 million 5142 million = 5204 million for five
years
Source:

Molyneux DH, Hotez PJ, Fenwick A. "

PLoS Medicine Vol. 2, No. 11, €336 doi:10.1371/journal.pmed.0020336.
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Addressing the Challenges

= Find a dual-use solution, but don't let that
namper you in addressing the main problem
= [nnovation requires bottom-up parameters
and top-down medical guidelines

D-LAB HEALTH



. . Ul
River Blindness

= Video

PBS/NOVA. “Preventing River Blindess: The River Eats Your Eyes.”

Accessed 20 October 2009.
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http://www.pbs.org/wgbh/rxforsurvival/series/video/c_uch_dis_riverblind1_qt_h.html

Sleeping Sickness .

Tsetse Fly Modern Distribution

= Fever, weakness
= African trypanosomiasis ,{‘
.

Pentamidi
Tsetse flies live in wetter savanna and woodland regions with annual rainfall

> 500 mm/yr. They carry a parasite with can infect livestock and people with
. S e C O n d St a g e t re a t m e n t S sleeping sickness (trypanosomiasis).

Figure by MIT OpenCourseWare.

Melarsoprol

Eflornithine
= Itis only effective against T.b. gambiense.
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Eflornithine o
Vaniqga!

Image removed due to copyright restrictions.
Screenshot of website for the drug Vaniqua®.

See Part I, “How a Beauty Regime Salvaged a Cure for Sleeping Sickness.” In
Rosenberg, Tina. “The Scandal of ‘Poor People’s Diseases.”” The New York

Times, March 29, 2006.
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Some Neglected Diseases Are More |iji;
Neglected Than Others....

Who pays for R&D 6 r Contributions from
in neglected diseases? 5 key government,
ublic funders
— Public (governments) i P P
‘% 4 per capita
. Not-for-profit e
_,-r*'/-\/"/ {dotted portion of g
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. 21.0% | Gates Faundation} : :
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R&D funding HIVIAIDS 1083
and burden

Malaria

of disease M Funding ($ million)

Disease burden
(x100,000 disability-adjusted Life years)

Tuberculpsis

Kinetoplastids®

Diarrheal diseases

Dengue

Parasitic worms

Bacterial pneumonia and meningitis
Leprosy

Trachoma |17

*(hagas disease, leishmaniasts, and sleeping sickness.
Net shown: $13 million for ether diseases and 5173 million not aliocated to one disease.
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PDPs Focused on Neglected v
Diseases

PDPs and TDR Amount (US5)
International AIDS Vaccine Initiative 81,297 482
Medicines for Malaria Venture 75982931
European and Developing Countries Clinical Trials Partnership 50,803 467
International Partnership for Microbicides 45311916
Aeras Global TB Vaccine Foundation 40,121,983
Global Alliance for TB Drug Development 39,587,358
PATH Malaria Vaccine Initiative/PATH Meningitis Vaccine Project 38,024,679
TDR 32,675,307
Drugs for Neglected Diseases initiative 28,520,251
Institute for One World Health 2737731
Other PDPs 123,671,134
Total Funding to PDPs and TDR 584,373827

TDR, Special Programme for Research and Training in Tropical Diseases.
dob: 10,1371 Journal pmed. 10000301005

Moran M, Guzman J, Ropars AL, McDonald A, Jameson N, et al." D_LAB H EALTH

" PLoS Medicine Vol. 6, No. 2, e30 doi:10.1371/journal.pmed.1000030. Licensed


http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1000030
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1000030
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1000030
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1000030

= OneWorld Health Programs

Visceral leishmaniasis: an old drug becomes a new treatment
for an ancient disease

Diarrheal disease: an anti-secretory agent could prevent
unecessary childhood deaths

Malaria: A unique partnership will apply synthetic biology to

help solve a drug supply problem in many countries of the
world.
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R&D Spending on Neglected i
Diseases

Disecase Amount (US5) % of Total
Funding
HIV/AIDS 1,083,018,193 4230
Malaris 458,449 4 38 1830
Tubercubosts 4104 .28.657 1603
Kinetoplastids 125022 850 q.55
Diarrhoeal diseases 113,889,118 445
Dengue BLO13.895 100
Helmintihs (worms and flukes) 51,591,838 202
Bacterial pneumania and meningitis F£517.310 127
Typhaid and paratyphoid fewver 2117212 036
Leprosy HE19475 2
Buwruli wlcer 2412950 Qe
Trachoma L4791 o
Fhumatic feaser 1670080 o7
Cannot be allpcated to cne disease 120,918,862 471
Cove funding of o mulii-disesie RED erganisation 110,921,673 4.33
Ganeral divgnostic plations 4,791,152 Q19
Adfevanis and immunomodikaiors 2,685,148 [ [1]
Delivery technologies and devices 2,520,885 Q10
Other RED 51,619,120 202
Grand Total 2,560,068, 740 10000

dat: 10,137 1 purnal pened, 1 0000 30,0002

Moran M, Guzman J, Ropars AL, McDonald A, Jameson N, et al." Neglected Disease Research and Development: How D_LAB H EALTH
Much Are We Really Spending?” PLoS Medicine Vol. 6, No. 2, e30 doi:10.1371/journal.pmed.1000030. Licensed CC — by.
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Resource for Information on :
Neglected Diseases - bvgh. org.

PLoS Neglected Tropical D... Fubmed eCommons Google Reader (228) £ My Google Faculty News EIO Ventures for Global .. | +

¢l
D-Lab Health v

A|A = ﬁ @G - |+ ﬁhttp:Hv.ww.bvgh.orgfresourcesxlandscape.n'default.asp

1|>

Homev CHBv Harvardv PubMed & eCommons= Emailv Netflix Dev. Ventures v

Apple IIH¥ Careerv New Initiativesv KnowledgeBasev Newsw

BIO Ventures
for Global Health

HOME

il About Ue | Nead for Innovation [ L Rel Ll Get Involved

R&D Landscape

RED Landscape

Select a disease and preduct type to viaw a snapshot of basic d seas= information, market demand estimates, developing
world product needs, the current product pipeline and related links and organizations.

This s an interactly

1. | Trypanusomiasis v

site and these pages will continue to be updated as now information becomes avallable,

Human African
Trypanosomiasis
Drug

Preduct Needs:

® Less Loxic

» Efficacy aganst T.
gambicnse and T
rhodesiense

Efficacy aganst stage 1 and
stage 2 disease

Must cross blood-brair
barrier in order to eliminate
ceitral nervaus system
infection in stage 2 disease

Market Demand:

Primarily a disease of impoverished
rura communities and will require
donor support to encourage
innovation.

About the Disease:

Definition - Himan African
+ imcic (HATY al ke mmuam.

3! 2. | bruy v |
Product Pipeline |2 Printer-friendly
Clinical
Cunnipainy Dizuvuuey Freclinizal Flaze | Fhiaze 11 Fhaze 11

DNDi/f Eplcentne / MSF/

Democratic Rep. of
the Congo/Rep. of
the Congo/STI

DNDi/Accelera/STI
and many others

Consortium for
Parasitic Drug
Development

Dafra Pharma

DNDi/fScynexis/Pace
University

DHNDI/ET1/Flocruz and
many others

DNDi/Epichem/
Murdoch University

DNDI/GSK /STT

DNDi/ Central Drug

nlfummox - eflernithine
| i S e i Y R

fexinidazole

MR sarips

T T S S
DF-051
(i=it=y

HAT consortium for lead optimization
O T S

nitreimidazeles

micretubule inhibitors

|F S

4(1H) pyridones and cystelse protease inhikitors

screening

Courtesy of BIO Ve

ures for Global Health. Used with permission.
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Enter the Devices



http://www.flickr.com/photos/donsolo/2458233987/

Phase Change Material for v
Thermotherapy of Buruli Ulcer

“Buruli ulcer (BU) is a chronic necrotizing disease of skin and soft tissue caused by

Mycobacterium ulcerans. The disease starts as a subcutaneous nodule, papule or plaque

that eventually ulcerates and progresses over months to years.”

= "BU has been reported in >30 countries, but the major burden lies on children living in
remote areas of West Africa associated with swamps and stagnant water bodies.”

= "“Traditionally wide excision of the infected tissue alone was the standard treatment for

BU. This is hampered by traumatic interventions, high cost and very high recurrence

rates. Chemotherapy with streptomycin and rifampicin is currently re-evaluated as an

adjunct treatment to surgery and as a therapy in its own right [5],[6],[7],[8].”

= "M. ulcerans differs from most other pathogenic mycobacteria in that it grows best at 30—
33°C and not above 37°C. This characteristic feature of the pathogen was first used for
therapeutic purposes in the early 1970s. Meyers et al. treated 8 patients from Zaire
maintaining a temperature of approximately 40°Cin the ulcerated area for a mean
duration of 68 days [10]. There was no evidence of local recurrence during follow-up
periods of up to 22 months. Based on this impressive success rate, WHO guidelines listed
the application of heat as a treatment option for BU. However, the heat application
devices employed so far were impractical in most endemic countries.”

Junghanss T, Um Boock A, Vogel M, Schuette D, Weinlaeder H, et al. “Phase Change Material for Thermotherapy of Buruli Ulcer: A Prospective D_LAB H EALTH

Observational Single Centre Proof-of-Principle Trial.” PLoS Negl Trop Dis 3, no. 2 (2009 ): e380. doi:10.1371/journal.pntd.c000380. License CC-by.
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Phase Change Material for v
Thermotherapy of Buruli Ulcer
A

Mounting of the PCM-based heat
application system and temperature
monitoring device.(A) PCM pack and
bandage mounted for treating an ulcer
on the lower limb (patient 2) and
temperature monitoring system, (B)
PCM pack with sodium acetate
trihydrate in the fluid phase before
initiating the crystallisation process
with the starter (red), sodium acetate
trihydrate in the solid phase after the
stored heat has been discharged, (C)
temperature monitoring system with
the sensor connected to the data
logger to record the temperature at the
skin surface as part of the clinical trial
documentation. This will not be needed
when the device is put into routine use.
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Phase Change Material for v
Thermotherapy of Buruli Ulcer

12 months

Healing of Buruli ulcers under
PCM-based heat treatment
and long term results.(A)
Patient 2, (B) patient 5:
Progress of healing during
heat treatment. Note in
particular early onset of
epithelialisation. Far right
follow-up 12 months after
completion of heat
treatment. Patient 5 (B) after
skin grafting.

day 35 12 months

Junghanss T, Um Boock A, Vogel M, Schuette D, Weinlaeder H, et al. * D_LAB H EALTH
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