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The problem: high childhood mortality 
and unnecessary antibiotic prescription 

only 1 child needs 
antibiotic treatment 

9 children have  
self-resolving (viral) illness 
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Practice guidelines 
• Quickly outdated 
• Format inappropriate 

In-service training/ 
supervision 
• Insufficient 

Diagnostic tests 
• Not available 

? 

Antibiotics given 
 to 9/10 children 



Antibiotic over-prescription at primary care level  

18 month old child 

Fever episode 



Skills/ knowledge 

tools 

resources 

diagnostics 

expectations 

culture 

infrastructure 

Antibiotic over-prescription at primary care level  

Poor patient outcome: 
 

• Antibiotic side effects 
 

• Destruction of gut flora 
 

• Antibiotic resistance 

18 month old child 

Antibiotic 



Diagnoses reported in febrile children 



Real diagnoses in febrile children 



Consequences on patient  &  health system 

e-HMIS 
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… and in Switzerland? 
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Typical presentation        Atypical presentation 
of a rare disease  of a common disease 

Poor probabilistic 
reasoning 

Vision biased 
towards rare 
and severe 
diseases 

Studies performed at 
hospital rather than 
primary care level 

Emotions that disturb 
cognitive logic capacities 

Shortcuts to fill in 
knowledge gaps 

How do clinicians make diagnoses? 

Diagnosis??? 

> > 



Computer-based diagnosis 

The times have passed when a single human mind 
could even pretend to know all that might be useful 

in aiding patients. 

1964 L.C. Payne, The role of the computer in refining diagnosis, The lancet  
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e-health domains 

Labrique et al, Global Health: Science and Practice 2013 

(CDSS) 
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Diagnosis (DSS) 

Score calculators 

Early triaging 

Prevention 

Treatment 

(CDSS) 

Electronic differential 
diagnoses generators 

(DDX)  

34% 
Semigran et al, BMJ 2015 

? Interactive electronic 
decision trees (IEDT) 

e-health domains 



Kristina Keitel et al, Plos Medicine 2017 

First step: Structured review of the literature 

12’124 articles 
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Second step: studies to measure disease prevalence 

D’Acremont et al., NEJM 2014  
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Third step: analyses to best combine clinical predictors 

Sensitivity Specificity LR+ LR- 
0.46 0.93 6.57 0.58 

De Santis et al. Plos One 2017 



16 Erdman Plos One 2015 

Four step: find new host biomarkers 



Patients to which test is applied* N= Sensitivity Specificity PPV NPV 

Temp. >38°C + cough + fast breathing 155 93% 81% 54% 98% 

Temp. >38°C + cough 410 93% 84% 32% 99.4% 

Temp. >38°C 879 93% 80% 14% 99.7% 

History of fever 2440 93% 60% 3% 99.9% 

All patients 3600 93% 50% 1.5% 99.9% 
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Combining CRP and CHI3l1 to diagnose radiological pneumonia 

*excluding patients with a positive malaria test 

Fifth step: where to insert new POCTs? 
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66% 77% 

Impact of introducing CRP without clinical guidance 



Adapté par Olga de Santis à partir d’ALMANACH, Clotilde Rambaud et al, Plos One 2013 

Last step: Interactive electronic decision tree 
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Tool to allow lay (IT) people to create clinical algorithms 
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Appropriate software user interface 
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Appropriate software user interface 



Oximeter 

Recommendation for treatment and/or admission 

Hemoglobinometer 

Clinical data 

Malaria 

CRP 

PCT 

 
 
 
 
algorithm 
  

 disease 
probability 

Glucometer 

Second generation algorithm: ePOCT 



24 

Second generation algorithm: ePOCT 



Randomized clinical trial of e-POCT 

e-POCT Routine ALMANACH 

Follow-up at day 3, 7 and 30 

Kristina Keitel et al, Plos Medicine 2017 

3739 children 2 months to 5 years (9 facilities, Dar es Salaam) 



% of children with clinical failures 

Impact of e-POCT implementation 
on antibiotic prescription 

Impact of e-POCT implementation 
on clinical failures 

0
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(ALMANACH)

e-POCT

Other
Pneumonia
Severe disease

4% 2% 
% of children prescribed antibiotics 

30% 

11% 

8% 

86% 



Transform a static algorithm into a dynamic one 

Dynamic 
electronique 

decision 
tree 
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Impact of algorithms beyond health 

Cécile Bessat & Valérie D’Acremont, in preparation 

« If you record in the REC, you learn at the same time. 
If if one day there is no tablet, you will still be able to 

correctly manage the child. » 
Accoucheuse ,Centre de Santé de Boulma « Yes, it teaches us, as you cannot retain 

everything in your head. But with the REC, it 
reminds you at any time. At any time, you have 
it in front of you and it allows you to master. » 

Infirmier, Centre de Santé de Samba  

It improves communication 

« Now the clinicians ask us more questions 
on the child and touch him more. » 

Président comité de gestion, village de Yako 
«On était dans les ténèbres. 

Maintenant, on est dans la lumière. » 
Chef du village de Yako 

Each technical innovation is doubled sided, not due to the good or bad way 
of using it, but due to the change in the distribution of power. It removes 

power from some to give it to others, changing the reality for all. 
 

René Berger & Solange Ghernaouti-Hélie, 
‘Technocivilisation, pour une philosophie du numérique’, 2010 

It brings back pride and autonomy 



Collaborating institutions 

Dar es Salaam 
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Office of Health 
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health and 

Welfare 
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