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NTDs: What Are They?
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*Underdeveloped medical systems

http://blogs.plos.org/thestudentblog/files/2015/01/Figure-1.png



NTDs: Where Are They?
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http://www.cdc.gov/globalhealth/ntd/diseases/ntd-worldmap-static.html




NTDs: What Is Their Impact?

11% of global disease burden

3 Billion people at risk

1.6 Billion people have at least one NTD

500,000 will die each year

Patients face many challenges:

* Pain and suffering

. . . River Blindness (Onchocerciasis) patient, Cameroon
* Stigmatization ( )p

* QObstacles to growth

http://www.end.org/whatwedo/ntdoverview, http://www.hardrainproject.com/thumbnail.php?im=SP1024408.jpg&type=U



NTDs: How Are We Fighting Them?

* Preventative chemotherapy

* Innovative disease management

* Vector control

» Safe drinking water, sanitation,
hygiene, education

* \Veterinary science

* Government and philanthropy

http://www.gatormun.org/uploads/2/8/6/3/28631755/8106670_orig.jpg, http://www.who.int/neglected_diseases/5_strategies/en/index.html



NTDs: Have We Been Successful?

* Only 2% of medical R&D funds
* 1% of approved NCEs
* Three Highlights:

*  New cases of Guinea-worm disease down 99% since 1989

* 853 Million people treated with preventative chemotherapy

in 2014 COLOMBIA
*  77% decrease in reported HAT cases since 1999 ﬁﬁn'mugss

https://en.wikipedia.org/wiki/Interleukin-6_receptor#/media/File:Protein_IL6R_PDB_1n26.png, https://en.wikipedia.org/wiki/Glycoprotein_130#/media/File:GP130_Crystal_Structure.rsh.png



Drug Discovery: Aspirin

*Use chemical compound to
modulate biological effect

* reduce pain, inflammation

*Binds to an enzyme o
* Cyclooxygenase O)K
*Originally derived from nature 0~ "OH

e Bark of the willow tree

*Has been used for at least 2400
years

Willow tree

http://img.wonderhowto.com/img/77/01/63496526784953/0/make-aspirin-from-willow-tree.w654.jpg



Drug Discovery and Development Timeline

~ 5,000 - 10,000
COMPOUNDS
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http://images.alfresco.advanstar.com/alfresco_images/pharma/2015/03/11/3d69cb44-8de3-4f0e-a627-2ddd57040793/ER1.png




Cost of Drug Discovery

*$2.6 Billion per approved compound

* $1.4 Billion out-of-pocket cost Coit o icsearch 2550

e dd t
* S1.2 Billion time costs ?h"wegffm'?uptmp;':

to bring a new prescription
drug to market more than

*Post-approval R&D adds even more cost Aol s s st
* $312 Million per drug

*Based on 106 drugs tested between 1995 and o . B | fmeacn
2007 amn S

Clinical
studies

T
1 1970s 1980s 1990s- 2000s- o
* Global, not just U.S. carhy 20005 early 20105
NOTE: All figures are inflation adjusted to 2013 dollars
SOURCE: Tufts Center for the Study of Drug Development DAVID BUTLER/GLOBE STAFF

*Obviously a huge hurtle for NTD drug discovery

http://csdd.tufts.edu/news/complete_story/pr_tufts_csdd_2014_cost_study



FDA Priority Review Vouchers

*First proposed in 2006

*Encourages companies to develop drugs
for NTDs

*Rewards them with expedited review
*Vouchers can be used at any time or sold
*Very popular

*Has lead to 3 NTD drugs and 6 rare
pediatric disease drugs
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http://www.raps.org/Regulatory-Focus/News/2015/07/02/21722/Regulatory-Explainer-Everything-You-Need-to-Know-About-
FDA%E2%80%99s-Priority-Review-Vouchers/




Challenges to Drug Discovery for NTDs

*What do you think makes NTD drug discovery
especially difficult?

*Do you think the same regulatory process should
be used for NTDs?




