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 Overview 
• What are the options? 

• Which one to use? 

• What is priority for R&D? 



 

What are the options?  



Kato-Katz thick smear FLOTAC Mini-FLOTAC 

McMaster FECPAKG2 

What is out there? 



Principle 

Smear Flotation 

Microscope slide 

Smear of stool Suspension of 
stool + flotation 
solution 

Chamber 

Worm egg Debris 

Kato-Katz thick smear FLOTAC          Mini-FLOTAC FECPAKG2 

McMaster 



Principle 

Smear 
• All eggs detectable 

bjhjbjhbjh 
 

Flotation 
• Only eggs with a density  ≤ 

density solution 
 

 
 
 



Principle 

Smear 
• All eggs detectable 

bjhjbjhbjh 
• Few steps / equipment 

 

Flotation 
• Only eggs with a density  ≤ 

density solution 
• Multiple steps / equipment 

 
 

 
 

 Mini-FLOTAC 

FECPAKG2 

McMaster Kato-Katz thick smear 



Principle 

Smear 
• All eggs detectable 

bjhjbjhbjh 
• Few steps / equipment 
• Microscopic view not 

clear 
 

Flotation 
• Only eggs with a density  ≤ 

density solution 
• Multiple steps / equipment 
• Clear microscopic view 

igiugiug 
 

 
 
 

FECPAKG2 Kato-Katz thick smear 



Principle 

Smear 
• All eggs detectable 

bjhjbjhbjh 
• Few steps / equipment 
• Microscopic view not 

clear 
• ‘dry’ homogenization     

kjdk ejd k  
• Limited amount of stool 

sampled / examined 
 

Flotation 
• Only eggs with a density  ≤ 

density solution 
• Multiple steps / equipment 
• Clear microscopic view 

igiugiug 
• Homogenization in liquid 

phase 
• Sampling / examination of 

large volumes of stool 
 

 
 
 



Special features 

• (Mini-)FLOTAC 
Mini-FLOTAC: 
Examination up to 
1/10 gram of stool  

Fill-FLOTAC: sample 
collector – homogenization 
– filtration – filling device 

FLOTAC: Examination 
up to 1 gram of stool  



Special features 

• FECPAKG2 

Cassette: accumulation of 
eggs 1 microscopic view  

Micro I: Imaging and storage of 
images 

Linkage of 
metadata & 
reporting 
 



Diagnostic performance 

• Lack of sensitivity 

Rank Ascaris Trichuris Hookworm 

1 FLOTAC FLOTAC FLOTAC 

2 Mini-FLOTAC 3-sample KK Mini-FLOTAC 

3 3-sample KK 2-sample KK 3-sample KK 

4 2-sample KK 2-slide KK 2-sample KK 

5 2-slide KK 1-slide KK 2-slide KK 

6 1-slide KK McMaster 1-slide KK 

7 McMaster Mini-FLOTAC McMaster 

95 - 100% 

85 -94% 

75 - 84% 

<75% 



Diagnostic performance 

• Sensitivity ≈ function of amount of stool 
examined  

95 - 100% 

85 -94% 

75 - 84% 

<75% 

Rank Ascaris Trichuris Hookworm 

1 1 1 1 

2 1/10 1/8 1/10 

3 1/8 1/12 1/8 

4 1/12 1/12 1/12 

5 1/12 1/24 1/12 

6 1/24 1/50 1/24 

7 1/50 1/10 1/50 

FECPAKG2 allows to examine 1/33  



Diagnostic performance 

• Sensitivity ≈ function of egg excretion 

Mini-FLOTAC 

2xKK 

1xKK 

FECPAKG2 

Fecal egg counts (in EPG) 
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Diagnostic performance 
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Fecal egg count based on 1x KK (EPG) 

2x KK 
Mini-FLOTAC 
FECPAKG2 

• Pronounced differences in FECs 



Estimated cost per sample 

 

Technique Cost equipment Cost process Total  
1x Kato-Katz 1.11  0.27 – 0.60 1.38 – 1.71 
McMaster 1.41 0.37 – 0.38 1.78 – 1.79 
Mini-FLOTAC 1.44 0.58 – 1.58 2.02 – 3.02 
FLOTAC  2.48 0.96 3.54 
FECPAKG2 3.85 0.74 4.59 

Note 1: Estimates based on certain assumptions 
Note 2: FECPAKG2 includes data entry, data analysis, reporting and  



Suppliers 

Kato-Katz McMaster (Mini)-FLOTAC 

FECPAKG2 



 

Which one to use?  



No one is perfect – a hybrid? 

Feature Option 
Sampling large parts of stool FLOTAC 
Homogenization in liquid phase Fill-FLOTAC 
Few steps / equipment Kato-Katz 
All eggs detectable  Kato-Katz 
Large amount of stool examined FLOTAC 
All eggs in one microscopic view FECPAKG2 

Images from eggs   FECPAKG2 

Downstream storage of images, 
analysis and reporting 

FECPAKG2 

 



Is it all about sensitivity? 

• How do we report data? 

Number of 
stool 

samples 

Number of 
Kato-Katz 

slides 

Sensitivity Cure 
rate 
(%) 

Egg reduction 
rate  
(%) 

2 2 55.7 72.7 
2 1 59.3 74.0 
1 2 65.5 75.1 
1 1 70.3 75.2 



Is it all about sensitivity? 

• What do we want to achieve? 

Levecke et al., unpublished data 



Different ways to Rome? 

• Detect Ascaris infections in a district with 
95% probability 

Levecke et al., unpublished data 



Different ways to Rome? 

• Detect Ascaris infections in a district with 
95% probability 

Method Number of 
schools 

Number of 
children 

Total number 
of children 

Time (days) 

FLOTAC 45 24 1,080 109 
Mini-FLOTAC 45 31 1,395 112 
1x Kato-Katz 45 36 1,620 114 

McMaster 45 41 1,845 107 

Levecke et al., unpublished data 



 What is priority for R&D? 
• Complete package 

• Automated egg counts 

• Quality control 



Complete package 

Sample process 

Decision making 

Data process 

Guidance 

Cloud 



Automated egg counting 

• Counting eggs most time consuming 

86% 

42% 

Data entry 

Manual egg 
counting 

Sample 
preparation 

84% 86% 

  1x KK          2x KK   Mini- 
FLOTAC 

  FECPAKG2 
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Automated egg counting 

• More stool could be examined 

42% 

Data entry 

Manual egg 
counting 

Sample 
preparation 

86% 

Automated 
egg counting 

Theoretical exercise 
  1x KK          1x KK   4x KK 
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How to guarantee the quality? 

• Current quality control = poor 
– Re-examination of 10% slides 

• False negatives/positives 
• Difference in egg counts  

− ≥10 eggs when ≤ 100 eggs 
− ≥20% when ≥ 100 eggs 



How to guarantee the quality? 
Density of flotation 
solution 

Homogenization 
suspension prior 
filling 



How to guarantee the quality? 

• Complementary methods 
– Internal control + statistical inference 
 

Levecke et al., unpublished data 

Step 1b: add known number of beads 

Is a 
correct 
number 
of beads 
found? 



How to guarantee the quality? 

• Complementary methods 
– Internal control + statistical inference 

 
 

Levecke et al., unpublished data 

Number of chambers 
         2 chambers 
    1 chamber 
          



How to guarantee the quality? 

• Complementary methods 
– Internal control + statistical inference 

 
 

 

Levecke et al., unpublished data 

We should re-
design sample 
processing 

It is still better 
than nothing 



Summary 

• No one is perfect – hybrid? 
• Who can beat Kato-Katz? 
• Should we not think/act beyond dogmas? 
• Should we not define how and what we 

want to measure? 
• Is it not more than diagnosis?  
• Other priorities for R&D?  
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