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1. Link between mf load and 
epilepsy

2. Ventriculitis scarring involving 
choroid plexus, gliosis and 
psammoma bodies found 
during post-mortem case study

3. No mf nor OV-DNA found in 
OAE CSF

4. Link between occurrence of  
febrile seizures and OAE 
Genetic predisposition?

Problem?

 Samples Post-Epileptic-Onset



More representable sample

The ideal sample: Longitudinal CSF samples of (non-)OAE children

 Problem? Ethics!

 Solution? CSF children with febrile seizures
 Follow-up over time for OAE
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Onchocerciasis-associated epilepsy (river epilepsy)

What is known?

What is not known? Hypotheses and ongoing studies
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Main hypotheses

1. Microfilaria pass directly through 
the blood-brain barrier (BBB) to:

A. Release Excretory/Secretory Products (ESP) that 
cause seizures either directly or indirectly 

B. Induce the immune system to cause seizures, 
directly or indirectly

2. Microfilaria release ESP’s in the 
periphery that cross the BBB to 
cause seizures either directly or 
indirectly

+ Identify potential co-factors



Material and methods

• Metagenomic analysis  Fly (1) + Worm (2) 
A. Basic biology 
B. Patient samples (Serum/CSF)
C. Link to epilepsy?

• Identify and characterize ESP’s  Proteomics (3)  + RNA (4)
A. Basic biology all worm stages
B. Patient samples (Serum/CSF)
C. Link to epilepsy?

• Identify cofactors  HLA (5)   + Parasitic   (6)
A. Link to epilepsy? Tolarance?
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Metagenomics: Hypothesis
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Metagenomics: Hypothesis
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Metagenomics: Methods

19
*OV = O. volvulus



Metagenomics: Results O. volvulus

Jingmen toti−like virus 1

Cane toad associated toti−like virus 3

Unclassified nematode/toti−virus 1

Unclassified nematode/toti−virus 4

Unclassified nematode/toti−virus 2

Riboviria sp.

Unclassified nematode/toti−virus 3

DNA virus sp.

Tick−associated circular DNA virus

Psittacidae parvo−like hybrid virus

Sewage−associated circular DNA molecule

CRESS virus sp.

Parvovirus sp.

Crucivirus sp.

Lake Sarah−associated circular virus−28

Parvovirus NIH−CQV

Phoenicopteridae parvo−like hybrid virus

Circovirus sp.

Phylloscopus inornatus ambidensovirus

Giant panda circovirus 1

Crucivirus−468

Circoviridae sp.

Periparus ater ambidensovirus

Tick−associated circular DNA satellite

Crucivirus sp. 2

Mute swan feces associated ambidensovirus 5

Phoenicopterus roseus parvo−like hybrid virus

Circovirus−like genome DCCV−2

Blackfly DNA Virus 12

Delphin virus 2

Hubei toti−like virus 12

Sodak rhabdovirus 1

Unclassified toti−like virus
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ALSO found OVRV1 reads
in Simulium metagenomics



Metagenomics: Discussion

What is the impact of this virus?

↘

     Able to infect human host? Influencing infection 
dynamics?

↓  ↓ 

Directly impacting OAE? Indirectly impacting BBB?

22
↘



Metagenomics: Next Steps

• Association: Screening blood samples from OAE Case-Control 
studies for OVRV1 with ELISA and PCR.

• Pathogenesis: Screening CSF for presence of OVRV1 or immune 
response to OVRV1.

23



THANK YOU 



Metagenomics: Results

• OVRV1: identified in O. volvulus from Ghana, Cameroon, Nigeria and Togo.

• Antibody response against OVRV1 glycoprotein found in seropositive 
persons from Ghana, Cameroon, Nigeria and Togo.

• Reads found in Simulium metagenomics results

• found across all life stages and most in the female macrofilairia reproductive 
organs.
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Proteomics: Methods
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Proteomics: Results

• Adult worm secretome currently being analysed and described
• Secretome? Incl. whole protein and extravesicular (EV) level

 DISCUSSION: Individual effect of the ESP’s

• 9 CSF OAE patients  No O. volvulus proteins found

 DISCUSSION: Do we expect to find something?

27



Novel O. volvulus rapid diagnostic tests

Amber Hadermann
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Diagnostics Strengths Limitations

Skin Snips - Specific
- Current infection

- Invasive
- Laboratory & Expertise needed
- Ivermectin use
- 24h incubation
- Long/work intensive 

OV16 ELISA - Past & current infection 
- Non-invasive

- Sensitivity
- Laboratory & Expertise needed
- Ivermectin use
- Long/work intensive 
- No differentiation between 

Past & current infection

O. volvulus polymerase chain 
reaction

- Specific
- Sensitive
- Non-invasive
- Current infection

- Laboratory & Expertise needed
- Ivermectin use
- Long/work intensive
- Current infection

OV16 Rapid Diagnostic tests - Fast 
- No laboratory needed
- Past & current infection 
- Limited training
- Non-invasive

- Sensitivity
- No differentiation between 

Past & current infection

Introduction: Current relevant O. volvulus diagnostics
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Introduction: WHO call for new diagnostics

• Why? Monitoring and evaluation

1. Stopping MDA*
2. Post-treatment surveillance
3. Post-elimination surveillance
4. Individual diagnosis and case management

• Target? 
• Mapping: > 60% sensitive and > 99.8% specific
• Stopping: > 89% sensitive and > 99.8% specific

33 *MDA = mass drug administration



The Future: Rapid diagnostic tests (RDTs)

Diagnostics Strengths Limitations

OV16 Rapid Diagnostic tests - Fast 
- No laboratory needed
- Limited training
- Non-invasive

- Sensitivity
- No differentiation between 

Past & current infection
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Feasibility assessment: 

1. Individual RDT feasibility 

2. RDT feasibility & Mass diagnostic surveys

3. RDT feasibility & Long term surveillance

35



Individual RDT feasibility 

RDTs & Health care workers

RDTs are a part of most clinics

↓

Minimal training needed

&

Feasible for all levels of HCWs*

Important design components

• Printing on cassette:
• Amount of buffer/blood
• Clearly defining of lines/holes
• Read-out time

• Easy kit form incl.:
• Extra buffer
• Retractable lancets
• Blood transfer devices

36
*HCW = Health care worker



RDT feasibility & Mass diagnostic surveys
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RDT feasibility & Mass diagnostic surveys

• The easy stuff: Performing test

• Difficulties:
1. Performing X tests in parallel
2. Time management
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RDT feasibility & Mass diagnostic surveys

• The easy stuff: Performing test

• Difficulties:
1. Performing X tests in parallel
2. Time management

 Solution: Minimum of 3
1. Consent/Assent
2. Performing test
3. Time management
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RDT feasibility & Long term surveillance
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RDT feasibility & Long term surveillance

• The easy stuff: Performing test

• Difficulties:
1. Less supervision
2. Tests & routine work
3. Time management
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RDT feasibility & Long term surveillance

• The easy stuff: Performing test

• Difficulties:
1. Less supervision
2. Tests & routine work
3. Time management

 Solutions:
1. Cheat-Sheets
2. More extensive training – Theory/Patient/Individual problem solving
3. Writing down timings

42



Preliminary results: Comparing RDTs 
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1. Mass diagnostic survey in children – Maridi, South Sudan

2. Long term surveillance in pregnant women – Maridi, South Sudan

3. Mass diagnostic survey in Adults – Ntui, Cameroon



Preliminary results: Comparing RDTs 
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Mass diagnostic survey in children – Maridi, SS
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(A) DDTD biplex A and (B) Ov16 SD Bioline RDT
seroprevalence per village and per age

91/239 (38.1%) 

76/248 (30.6%) OV16 BIOLINE

DDTD Biplex Type A



Mass diagnostic survey in children – Maridi, SS
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 Dermatitis (current infection marker) significantly linked 
to OV16 line not to added second line



Long term surveillance pregnant women – Maridi, SS
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OV16 SD BIOLINE

OV16 GADx

DDTD Biplex Type A

DDTD Biplex Type C

150/240 (62.8%) 175/234 (75.2%)

151/240 (62.9%) 164/229 (72.5%)



Long term surveillance pregnant women – Maridi, SS

48

OV16 BIOLINE

OV16 GADx

DDTD Biplex Type A

DDTD Biplex Type C

150/240 (62.8%) 175/234 (75.2%)

151/240 (62.9%) 164/229 (72.5%)

 Significant difference between OV16 based test and Biplexes (p= 0.003)
 Difference solely based on addition Second line



Conclusions & Discussions

• Feasibility of RDTs itself is no problem 
 BUT the management of larger studies is

• DDTD Biplex RDTs seems to detect more OV-seropositive in comparison to 
Bioline and GADx OV16 RDTs

 PCR, ELISA and Skin Snip data needs to be included

49



Skin snip methodology

50

↑ False negatives in hypo- 
& meso-endemic settings

Impact on modelling?



THANK YOU 


