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NIDs are a problem for those left behind 

Intolerable burden => WHO roadmap and London declaration 2012 



Roadmap targets are achievable   



Additional US$2 billion  is needed by 2015 to 
prevent and treat more than 1 billion people at 

risk of contracting NTDs. 

But.....  



Uniting to combat Neglected Tropical Diseases 
Ending the neglect and reaching 2020 goals 

 
January 30 2012 



On January 30 2012, 22 partners committed to 
 
Sustaining and expanding programmes to help eradicate 
Guinea worm, eliminate 5 NTDs and control 5 NTDs by 2020. 

 
Advancing R&D 

 
Enhancing collaboration and coordination 

 
Supporting implementation in endemic countries 

 
Enhancing technical support for M&E 

 
Providing regular updates on progress 

 



$784 million committed for research and 
programme activities   

 
January 30 2012 



Inclusion of NIDs in EDCTP 2  
is an important step! 





Adapted from Swiss TPH 

The health burden by helminths is similar to the „big three“ 







New drugs against Schistosomiasis 

• Praziquantel (PZQ) 
– Lacks activity against juvenile worms 
– Only one large formulation (large tablet, 600 mg), bitter 
– Selection of low-responding parasites in rodents and humans 



Keiser et al. 

Drug efficacy against STH is species - dependent 

Ivermectin co-administration enhances efficacy against Trichuris! 



Efficacy also against Clonorchis, Ascaris, Trichuris, Strongyloides, Enterobius 

Food-borne trematodes: 
750 million people at risk;  
40 million people infected 



Onchocerciasis 
‘River Blindness’ 

Lymphatic Filariasis 
‘Elephantiasis’ 

HUMAN FILARIAL NEMATODE DISEASE 

& 

37 million 120 million 



The Global Programme to Eliminate 
Lymphatic Filariasis 

Objectives 
 

Interrupt transmission of parasite in 
endemic countries 

 
Manage morbidity and prevent 
disability 

 
Achieve objectives by 2020 



Lymphatic filariasis: 
> 120 Mio. infected 

Onchocerciasis (River blindness): 
> 37 Mio. infected 



Control by drugs in filariasis  
Mass Drug Administration (MDA) 

- Diethylcarbamazine (DEC)  
- Albendazole (ALB)  
- Ivermectin (IVM) 

- Ivermectin (IVM) 
 

LF 



Global Programme to Eliminate 
Lymphatic Filariasis: 2012 

Number of endemic countries 73  
Estimated population at risk 1.4 B 
Number of countries implementing MDA  53 
Number of countries scaling down MDA 
implementation (Post MDA Surveillance) 

12 

Total number of people treated (including 153m 
children) 

538.6m 

Total number of people targeted for treatment 736.9m 
Number of Countries yet to implement MDA 19 

3.9 billion doses of medicines were delivered between 2000 and 2011 to a 
cumulative targeted population of 952 million people. 



LF endemic countries not 
implementing MDA in 2012 

Angola 
Chad 
CAR 
Congo Republic 
DRC 
(South Sudan) 
Equatorial Guinea 

Gabon 
Gambia 
Sao Tome and 
Principe 

Western Sahara 
Guinea 
Eritrea 

Guinea-Bissau 
Zimbabwe 
Sudan 

AFRICA AFRICA 

New Caledonia 
Palau 
Brunei 

16  (84%) are in Africa 



Goal: Elimination of LF by 2020!  
      Some countries have stopped MDA and are in surveillance phase 
        -> Mf CL <1%,  
            CFA <2% [95% CI!] and/or <2% sero-pos in schoolchildren 6y; 
            <0.25% mosquito infection rates 
  
 But:  - Other countries have not yet started! 
 - Evaluation Units sometimes too large and contain too many 
    non-endemic spots -> cave arithmetic elimination of LF!! 





Key benefits to elimination programmes for LF and onchocerciasis 
  

• Reduce programme timeframes 

• Alternative treatment for reduced efficacy or resistance  

• Usable in Loa loa endemic areas without risk of SAE  

• Improved morbidity management 

• Endgame mop-up - where elimination is the goal 

 

Why do we need a macrofilaricide regime NOW? 



New drugs  
and re-purposing old treatments 



• 1978  discovery by Janssen group  
(Raemaekers et al, 1978 ) – Gut worm 
activity 

• Various animal studies 
• 1982 used in humans 
• 2010-2013 animal studies with an oral 

formulation 

Flubendazole 



Flubendazole and Onchocerciasis 



DNDI development plan for filariasis 



Wolbachia endosymbionts of filarial nematodes 

- symbionts in some filarial species: 
O.  volvulus,  W.  bancrofti,  Brugia  
    spp., Mansonella spp., Dirofilaria spp. 
 
NOT Loa loa,  O.  flexuosa,  A.  viteae,   
    Setaria spp.  
 
- vertical transmission via oocytes 
- found in hypodermis and embryos  
    of filariae 
- associated with blindness in  murine 
    onchocerciasis (St. Andre et al., 2002) 



„Re-purposing“ of registered drugs is a time saver!  

Untreated                 Doxycycline 100 mg/d for 6 weeks 

Hoerauf et al., Lancet 2000, 2001 



Results: LF 

-> PCR of microfilariae 

-> scrotal ultrasound 

 
• Microfilariae: significant reduction of 

Wolbachia (>90%) in doxycycline 
treated groups 

• Reduction in Wolbachia led to 
sterility of adult worms 

• Ultrasonography: reduction of no of 
worm nests (FDS) 

 -> 90% of male patients without 
scrotal worm nests => macrofilaricidal 
effect 

 

- 8 weeks doxy: Taylor, Lancet 2005 
- 6 weeks doxy: Debrah, PLoS Pathog 2006 
- 4 weeks doxy: Debrah, TMIH 2007 
- (3 weeks doxy: Turner, Clin Infect Dis. 2006  
     + IVM/ALB -> not macrofilaricial) 
- 3 weeks doxy: Mand, AJTMH 2009 
     + DEC single dose  
 



Role of Wolbachia in lymphatic pathology 

- Lymphatic dilation is reduced following doxycycline 



Role of Wolbachia in lymphatic pathology 

- Lymphatic dilation is reduced following doxycycline 



Human lymphatic filariasis - VEGF plasma levels 

Debrah et al. PloS Pathog, 2006  



  

Lymphedema: Characteristics 
swelling is not  
reversible overnight 

Stage 2 

 
shallow skin folds 

Stage 3 

> < 

Stage 6 Stage 7 

 
knobs 

knobs and deep  
skin folds 

knobs, deep skin folds  
and mossy lesions 

patients are unable  
to perform daily activities 

Stage 4 

Stage 5 



 Improvement manifests as 
• improvement in skin 

texture  
• reduction of knobs 
• fewer entry lesions 

 

Doxycycline improves conditions of LE patients 
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Debrah et al., PLoS Pathogens 2006 



After doxycycline Before doxycycline 

Mand et al., Clin. Infect. Dis. 2012 

GAELF ENDORSE DOXY FOR MORBIDITY MANAGEMENT 



• Onchocerciasis 
– Doxy 200 mg/d for 6 weeks if 

macrofilaricidal effect is wanted 
–  Doxy 200 mg/d for 4 weeks or 100 mg/d for 

5 weeks if only worm sterility is wanted 
 

• Lymphatic filariasis 
– Doxy 200 mg/d for 6 weeks if LE or 

hydrocele is to be treated in addition to 
macrofilaricidal effect 

– Doxy 200 mg/d for 4 weeks (future: 100 
mg/d -> new studies!) if focus is on the 
macrofilaricidal effect 

Current recommendations for doxycycline treatment 
in onchocerciasis and LF 

Hoerauf, Curr Opin Infect Dis 2008, 
Taylor-Hoerauf-Bockarie Lancet 2010 



• Onchocerciasis 
– Doxy 200 mg/d for 6 weeks if 

macrofilaricidal effect is wanted 
–  Doxy 200 mg/d for 4 weeks or 100 mg/d for 

5 weeks if only worm sterility is wanted 
 

• Lymphatic filariasis 
– Doxy 200 mg/d for 6 weeks if LE or 

hydrocele is to be treated in addition to 
macrofilaricidal effect 

– Doxy 200 mg/d for 4 weeks (future: 100 
mg/d -> new studies!) if focus is on the 
macrofilaricidal effect 

Current recommendations for doxycycline treatment 
in onchocerciasis and LF 

Hoerauf, Curr Opin Infect Dis 2008, 
Taylor-Hoerauf-Bockarie Lancet 2010 







A∙WOL MODE OF ACTION AVOIDS RAPID MACROFILARICIDE = 
EXPLODING NODULES & SCROTAL INFLAMMATORY LESIONS 



A∙WOL mode of action AVOIDS direct 
anti-helminth drug issues 

• SAFE macrofilaricidal kinetics 
GAELF do not want a rapid macrofilaricide 
= Scrotal inflammatory lesions 
• Cysticercosis – Taenia solium 
 
Microfilaricidal SAE (parasite and Wolbachia mediated) 
• Diethylcarbamazine rapid microfilaricidal activity and 

Mazzotti reaction prevent use in Africa (Oncho/Loa SAE) 
• Ivermectin – SAE in Loa loa co-infection 



Wolbachia-infected insect cell line         cured cells 

The principle of Wolbachia depletion allows high(er)-
throughput approaches using insect cells 



A∙WOL Screening Funnel 

7 day assay 
qPCR readout 

5 day assay 
qPCR, motility 

7-14 day treatment 
Dose/regime reduction 
35 day readout 

25 day treatment 
Dose/regime reduction 
2 & 8 month readout 

Phase II trials: 6, 12,  
24 month follow-up 



Drug library screening 
 
Anti-infective library screening:  
1000’s drugs 
Anacor Pharmaceuticals 
Pfizer  
Abbott 
TB alliance 
AstraZeneca 
 
Diversity library screening: 
Bio-focus: ‘Softfocus’ library – 10,000 
SIMM (Shanghai): natural product library 
50,000 
MMV : 500,000 compounds 
BROAD: DOS library – 10,000 



 
1) To find a new anti-Wolbachia treatment compatible with 
MDA programmes for onchocerciasis and lymphatic 
filariasis. 
 - Shorter treatments (weeks to 7 days or less) 
 - Safe in pregnancy and children  

 
2) To find the best regime with existing antibiotics for use in 
restricted settings (eg. on drug-resistant parasites, Loa loa 
co-endemic areas, MDA end game = IDA TEST & TREAT). 

A∙WOL’s GOALS 



Loa loa - the tropical eye worm 



Map of the estimated prevalence of eye worm history in Africa. ~300 MILLION AT RISK 

Zouré HGM, Wanji S, Noma M, Amazigo UV, et al. (2011) The Geographic Distribution of Loa loa in Africa: Results of Large-Scale 
Implementation of the Rapid Assessment Procedure for Loiasis (RAPLOA). PLoS Negl Trop Dis 5(6): e1210. 
doi:10.1371/journal.pntd.0001210 
http://www.plosntd.org/article/info:doi/10.1371/journal.pntd.0001210 

http://www.plosntd.org/article/info:doi/10.1371/journal.pntd.0001210


Map of the predictive probability that the local prevalence of eye worm history exceeds 40%. 
~15 MILLION AT RISK OF SAE 

 

Zouré HGM, Wanji S, Noma M, Amazigo UV, et al. (2011) The Geographic Distribution of Loa loa in Africa: Results of Large-Scale 
Implementation of the Rapid Assessment Procedure for Loiasis (RAPLOA). PLoS Negl Trop Dis 5(6): e1210. 
doi:10.1371/journal.pntd.0001210 
http://www.plosntd.org/article/info:doi/10.1371/journal.pntd.0001210 

http://www.plosntd.org/article/info:doi/10.1371/journal.pntd.0001210


A∙WOL -  Product Portfolio Timeline 
2012: DOXYCYCLINE – restricted populations  
• Drug resistant parasites 
• Loa loa co-endemic areas (avoids SAE),  
• Reduced timeframe for MDA, e.g. OEPA Venezuela  
• End-game mop-up to meet elimination criteria; test & treat.  
 
2013: Optimized combination and improved monotherapy with  
registered 2nd generation A∙WOL drugs with delivery from weeks to days 
 
2015: Optimized regimes of 2nd generation A∙WOL drugs 
 in combination with A∙FIL drugs  
 
2017: Pre-clinical candidates of 3rd generation A∙WOL drugs 
 
2020: A∙WOL 3rd generation clinical candidate - Phase III trial 



O volvulus mouse chamber model 

EMCF river blindness programme 
 
 
 
 
 
 
 
  

NIH funded projects 
 
 
 
 
 

Progress towards a vaccine against river blindness  

                                            EU DG Research funded contracts 
 

 
 
 

Litomosoides sigmodontis mouse model 
O ochengi bovine model 

Role of T regulatory cells in expression of protective immunity  
Protective immunity induced by 15 recombinant proteins 

Consensus on priority testing of vaccine candidates 

Brugia malayi mouse model 

First O volvulus recombinant antigens produced 

Protective immunity induced by Lg DNA vaccines and synthetic peptides  
Protective immunity induced by recombinant Ov and Bm antigens 



O volvulus mouse chamber model 

EMCF river blindness programme 
 
 
 
 
 
 
 
  

NIH funded projects 
 
 
 
 
 

Progress towards a vaccine against river blindness  

                                            EU DG Research funded contracts 
 

 
 
 

First RB vaccine candidates ready for Phase I, first-in-human safety trials 

Litomosoides sigmodontis mouse model 
O ochengi bovine model 

Role of T regulatory cells in expression of protective immunity  
Protective immunity induced by recombinant proteins 

Consensus on priority testing of vaccine candidates 

cGMP manufacturing of vaccines   

Brugia malayi mouse model 

First O volvulus recombinant antigens produced 

Protective immunity induced by Lg DNA vaccines and synthetic peptides  
Protective immunity induced by recombinant Ov and Bm antigens 



Antigen Location In vitro 
killing 

 

In vivo  
L3 killing 

In vivo  
Adult killing 

In vivo  
Mf killing 

CPI ES, 
Surface,  
all stages 

Ov L3 94% 
neutrophils 

Ov 37% 
(recom prot)  
 

Ls 50% (recom 
prot)  
Ls 70% (DNA) 

Ls >85% (DNA) 
Ls >85% (syn 
pep) 
  

RAL2 ES, 
surface,  
all stages 

Ov L3 100% 
neutrophils 
 

Ov >44%  
(recom prot)  
 
 

Bm >60% 
(recom prot)  
 

Bm >90% 
(recom prot)  
Ls >90% (DNA) 

Ov103 Surface,  
all stages 

Ov L3 100% 
neutrophils 
 
 

Ov >40%  
(recom prot)  

Bm >40% 
(recom prot)  

Ov Mf 93% 
neutrophils 
 

The vaccine candidates 

ES, excreted-secreted and includes immuno-modulators 
Ov, Onchocerca volvulus 
Ls, Litomosoides sigmodontis 
Bm, Brugia malayi 



Lindsley F Kimball Research Institute 
Thomas Jefferson University 
Louisiana State University 
Baylor College of Medicine 

University of Edinburgh 
University of Liverpool 
Imperial College, London 
Muséum national d’Histoire  
            naturelle, Paris 
University Hospital of Bonn 
Eberhard Karls University,  
            Tuebingen 

Transatlantic  
Product Development Partnership for a  

River Blindness Vaccine 

Kwame Nakrumah University, Kumasi 
Université de Lomé, Togo 
Instituit de Recherche Agricole pour le  
Developpement, Ngaoundéré 
University of Buea 
 



What the vaccine will do 
Prevent new infections with L3  
Reduce adult worm burden  
Reduce microfilaria production/survival/burden 
Reduce morbidity  
Reduce transmission potential 
Allow a diminished usage of drugs  
Forestall development of drug resistance 
 

How it will be used 
In children  
In integrated control strategies that may include 
Pregnant and breast-feeding women  
Communities co-endemic for Loa loa 
Populations where ivermectin alone will not lead to 
elimination   



Summary - needs for filariasis 
• Develop new macrofilaricidal drugs 

– Surrogate animal models are in place 
– Ideally compatible with MDA (incl. children) 

• Implement existing macrofilaricidal drugs, e.g. doxycycline 
– („Mopping-up“ scenarios) 
– Test & treat strategies 
– Lymph edema case management 

• Define and validate biomarkers (through study samples) 
• Vaccine (s) 
• Integration with control of other NTDs, e.g. STH and schisto  

– Research questions needed to avoid simple subsistence payments for 
existing programs 



Points to consider - NIDs in general 

• Impact of money spent on new drugs/new delivery systems is huge -> 
endgame strategies (test & treat) may become feasible 

• Re-purpose „old drugs“ for test & treat strategies 
• Combinations of drugs not thoroughly tested in trials 
• Phase III trials (only or mainly) on top of existing programmes 
• Different diseases may have different priorities for R&D and 

implementational research 
• Diagnostics: trials as a source for defined biomarkers 
• Co-infection with „big three“ (only) where appropriate 
 

 
• Recommendation: money should be ringfenced for NIDs 

 



Thank you! 
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