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The Neglected Tropical Diseases 

• 17 tropical infections: 

– Highly prevalent among the poor 

– Endemic in 149 countries 
primarily in rural areas of low-
income countries 

– Affect more than 1.4 billion people 

– Ancient afflictions 

– Chronic 

– Disabling (growth delays, 
blindness or disfigurement) 

– Poverty promoting 

http://www.who.int/neglected_diseases/diseases/en/ 

http://www.who.int/immunization/research/committees/pdvac/en/# 

http://www.who.int/neglected_diseases/diseases/en/
http://www.who.int/neglected_diseases/diseases/en/


Most of the NTDs occur among  

the poor in wealthy (G20) countries!! 

NTDs in the G20  

• 77% Leprosy 

• 71% Food-borne trematodiases 

• 67% Leishmaniasis 

• 61% Dengue 

• 61% Chagas disease 

• 60% Lymphatic filariasis 

• 50% Helminth infections 

 

 

Hotez PJ Foreign Policy March 2013 

http://www.foreignpolicy.com/articles/2013/03/25/the_disease_next_door 



Sabin PDP focuses on translating the 

discovery, development, and testing of safe, 

effective and low-cost vaccines for 

neglected diseases and infections that affect 

more than one billion people living in poverty 

around the world. 



• Built 
structure 

• Launched 
Hookworm 
Program 

2000 
to 

2004 

• Expanded 
Hookworm 
Program 

• Schisto 
Program 

• Relocated 
to TMC 

2004 
to 

2011 

• Added 7 
additional 
programs 

• Expansion 
of 
capabilities 

2011 
to 

2015 

 

Program and Portfolio Growth 



Governance and Core Competencies 



The Human Hookworm Vaccine Initiative 

25 Necator worms = 1 ml blood loss = 0.55 

mg Fe = Child’s daily iron intake 

• Highly prevalent neglected tropical disease – 

440 million people 

• 3.2 million DALYs 

• A leading cause of maternal and childhood 

anemia in low- and middle-income countries 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ycn8t79eHL2XnM&tbnid=6i9YqKBVdGpnuM:&ved=0CAUQjRw&url=http://vitaklenz.com/hookworm.php&ei=lFpZUqqlDo-E8gT8_oCQAw&bvm=bv.53899372,d.eWU&psig=AFQjCNGNsbYjm4wGUQy21VHjOWrcenZHMg&ust=1381673968995641


• Amsterdam Institute Global Health 

and Development (AIGHD) 

• Albert Schweitzer Hospital 

• Centre de Researches Medicales 

de Lambarene 

• Center of Excellence Baden-

Wurttemberg 

• Eberhard Karls University 

• FIOCRUZ/FUNDEP 

• George Washington University  

• Pharmidex 

• Q-Biologicals 

• Tubingen Institute of Tropical 

Medicine 

• University of Amsterdam 

• University of Leiden 

Key Technical Partners 

Remko van Leeuwen 



Na-GST-1 Hookworm Vaccine 

3-D 

Structure 

24 kDa 

Homodimers 

*UF/DF - Q-XL –Butyl-HP – SEC75; >98% purity   

Immuno- 

Localization 

of Na-GST-1 

• Platform: P. pastoris 

• Insert: FL-wild type; no tags 

• Amino Acids: 1-206 

• Fermentation Yield: 0.7-1.2 g/L  

• Purification Process Recovery*: 55% 

(0.445 g/L) 

• Formulation: 0.1 mg/mL Na-GST-1 with 0.8 

mg/mL Alhydrogel® in a buffer containing 

10% (D)-glucose, 10 mM imidazole, pH 7.4 

• DP cGMP MFG: Aeras November 13, 2009 

 



Na-APR-1(M74) Hookworm Vaccine 

Expression of GFP 4 days 
following agroinfiltration 

*IAMC - Q-FF – SEC 200; >95% purity   

• Platform: N. benthamiana  

• Insert: Double mutant; His-

tagged 

• Amino Acids: 74-446 

• Production Yield: 5-15mg/Kg  

• Formulation: 0.1 mg/mL Na-

APR-1(M74) with 0.8 mg/mL 

Alhydrogel® in a buffer containing 

10mM Imidazole/150mM 

NaCl/0.3% Empigen pH 7.4 

• DP cGMP MFG: FH/WRAIR  

June 16, 2011 



Clinical and Field Sites 

 Brazil and Gabon 

Americaninhas 
Minas Gerais 
Brazil 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKuvyvqViMcCFQx-kgod8LAAvw&url=http://smhs.gwu.edu/news/jeffrey-bethony-phd-invited-speak-global-convening-experts-schistosomiasis&ei=_eG8Veu8D4z8yQTw4YL4Cw&bvm=bv.99261572,d.aWw&psig=AFQjCNEO0xPoz4_2uGyimEu0JMFLENqYJw&ust=1438528378387337
http://schweitzerlambarene100.com/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=GiK4VopiaVVAQM&tbnid=ckBz8-Wjh9liyM:&ved=0CAUQjRw&url=http://blog.godreports.com/2013/01/albert-schweitzer-at-138/&ei=G3lZUurnBI_69gSNyoCQCw&bvm=bv.53899372,d.eWU&psig=AFQjCNG5QIfw1ZEE6pNJmkXENfmCE-9SYQ&ust=1381681394895649


Clinical Development Plan 
TARGET PRODUCT PROFILE FOR 

HUMAN HOOKWORM VACCINE 

An injectable single or bivalent 
recombinant protein-based vaccine 

1 or 2 recombinant antigens + 1-2 
adjuvants  
1 or 2 doses 

Targets moderate and heavy infections 
by Necator americanus 

Prevention of hookworm-related iron-
deficiency anemia & related sequelae 

Pre-school and school-aged children 

(< 10 years)  

N. americanus endemic regions  
Latin America, Caribbean, sub-Saharan Africa 
and Southeast Asia 

Pediatric population 
Iron deficiency anemia caused by chronic 
moderate and heavy infections 
Severe growth, developmental, and cognitive 
impairments 

Vaccinations incorporated into 
existing mass drug 
administration programs 
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Demand Forecasting Assumptions 

• Target Population 

– 876.2 million pre-school and school-age children who currently require preventive 

chemotherapy for STH infections worldwide 

– http://www.who.int/gho/neglected_diseases/soil_transmitted_helminthiases/en/ 

• Three doses per child 

– 10 micrograms per dose (for lowest dose quantity) 

– 100 micrograms per dose (for highest dose quantity) 

• A single age new cohort is immunized each year, approximately 100 million 

children worldwide 

• Required production of each antigen  

– 26,286 grams of each antigen (low dose quantity) 

– 144,573 grams of each antigen (mean dose quantity) 

– 262,860 grams of each antigen (high dose quantity) 

• Required doses 

– 3 billion doses of vaccine (single vial formulation) over 3-years  

• Worldwide Mean approximate total manufacturing cost per dose estimated to be 

$0.24 (2010 US Dollars) 



Sm-TSP-2 Schistosomiasis Vaccine  
Targeting Hookworm and Schistosomiasis  

Co-Infections 

• Platform: Pichia PINK  

• Insert: wild type fragment; no 

tags 

• Amino Acids: 107-184 

• Production yields: 1.2 g/10L  

• Formulation: 0.1 mg/mL Sm-

TSP-2 with 0.8 mg/mL 

Alhydrogel® in a buffer 

containing 15% Sucrose, 10 mM 

imidazole, 2mM Phosphate, pH 

7.4 

• DP cGMP MFG: Aeras 

December 17, 2011 

 



Trichuris stichosome 

Pan-Helminthic Vaccine  

under Development 



Key Strategies for Global Access 

The push 
The pull 

Success = Expansion of  

target pipeline 

Success = Licensure 

• Complete business case for the human hookworm vaccine 

• Engage in partnership discussions with DCVM Network 

• Discussions with potential Phase 2/3 funders, including grant 

funding, private investment and loan financing 

• Advance WHO/GAVI discussions to encourage prioritization of NTD 

vaccine uptake 



NTD Vaccine Diplomacy 

Impact on Foreign Policy and Areas of Conflict 

Hotez PJ (2014) “Vaccine Diplomacy”: Historical Perspectives and Future Directions. PLoS Negl Trop Dis 8(6): e2808. 

doi:10.1371/journal.pntd.0002808 http://www.plosntd.org/article/info:doi/10.1371/journal.pntd.0002808 

Organization of Islamic Cooperation & NTDs 

“Aleppo Evil”  قرحة حلب

 :  The Ulcer, the Boil, 

the Sand-fly, and the 

Conflict 

Chagas Disease 

http://www.plosntd.org/article/info:doi/10.1371/journal.pntd.0002808
http://www.plosntd.org/article/info:doi/10.1371/journal.pntd.0002808


 

Current Funding Streams 

– NIAID, NIH 

– European Union 

– Dutch Ministry of Foreign Affairs 

– Gates Foundation 

– Carlos Slim Foundation 

– SWEEMRI 

– Kleberg Foundation 

– HNW Individuals: Gary Michelson, 

Len Blavatnik, Chao Foundation 

– Brighton Biotech Inc. 

– University of Malaysia 

– Texas Children’s Hospital 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=uw0jptCAhz7OFM&tbnid=Q1oKVF3MhsCTAM:&ved=0CAUQjRw&url=http://www.niaid.nih.gov/&ei=u8q5UoWhBuHp2AXk3oGwAg&bvm=bv.58187178,d.aWc&psig=AFQjCNHPbziTpswTP4QGzt3P52qY5TtumA&ust=1387994156691583
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=cUP7-4D5AYsKyM&tbnid=fkIyA7O4gq98VM:&ved=0CAUQjRw&url=http://www.envirosecurity.org/actionguide/view.php?r=144&m=organisations&ei=Vcu5UuPxLYu-2AWV7IBQ&bvm=bv.58187178,d.aWc&psig=AFQjCNELc3AMUpmetPiJkGXBNkd-7ePPwQ&ust=1387994304339148


Thank You 
 

THANK YOU 

Twitter: @mebottazzi 

          

             @sabinvaccine 

 

Email: bottazzi@bcm.edu 


