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Predicting Clinical Outcomes in Visceral Leishmaniasis



Clinical case

• 30-year-old, Northern Ethiopia

• 4 weeks intermittent fever, weight loss

• Febrile, tachycardic, splenomegaly

• Malaria negative, HIV negative

• rK39 rapid diagnostic test positive

• Haemoglobin 6.5 g/dL
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What do you do?
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“... a mathematical equation that relates multiple 
predictors for a particular individual to the probability of 
or risk for the presence (diagnosis) or future occurrence 
(prognosis) of a particular outcome” [TRIPOD, 2015]

What is a prediction model?

Why?

• Risk stratification
• Guideline development
• Research



36 clinical trials
> 9,300 patients
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• Aim
• To identify, appraise and compare all models predicting VL outcomes

• Methods
• No restriction on language or date of publication
• Including all models predicting any future clinical outcome 
• Excluding: abstracts, educational works, guidelines

Identifying gaps in evidence



How do you assess a prediction model?

Applicability

Performance

Population used for testing model? 



Model result
• 20% mortality risk over 1 month

Discrimination
• Ability to discriminate between 

patients who die and patients 
who survive

Calibration
• How trustworthy is the estimate 

of 20% mortality?



Results
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• 8 studies identified
• 12 model developments
• 19 external validations

• Outcome: always mortality
• Location

• East Africa: 2 studies reporting 3 models
• Brazil: 6 studies reporting 9 models 

• Risk of bias: high for all models
• Small sample sizes
• Risk scores not reproducible

• All models reported discrimination
• No models reported calibration



Disease # of models Reference

COVID-19 606 Wynants, 2022

COPD prognostic 408 Bellou, 2019

Cardiovascular disease 363 Damen, 2016

Obstetrics prognosis 263 Kleinrouweler, 2016

Pulmonary TB prognosis 37 Peetluk, 2021

Malaria prognosis 27 Njim, 2019

Bacterial meningitis diagnosis 17 van Zeggeren, 2022

Ramspek CL, Jager KJ, Dekker FW, Zoccali 
C, van Diepen M. External validation of 
prognostic models: what, why, how, when 
and where? Clin Kidney J. 2020 Nov 
24;14(1):49-58
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Clinical need Available dataGaps in evidence

Predicting relapse in the Indian subcontinent

What’s next?



Summary
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• Prediction models are important!

• IDDO VL data repository

• Systematic review of VL prediction 
models

• High risk of bias limits model 
interpretation

• Currently developing a prognostic 
model for VL relapse in the Indian 
Subcontinent

Dr D. Pandey/WHO India. Indoor residual spraying for vector control in a high 
kala-azar endemic village.



• All our collaborators and colleagues 
from around the world!

• Data curation team

• Prof Philippe Guérin

• Dr Prabin Dahal

• Prof Ahmed Musa
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Thank you!
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Extra slides
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Level of weakness 
State of collapse = score 5
• Definition of collapse in adults/older children: 

unable to sit up unaided AND cannot drink 
unaided

• Definition of collapse in babies: floppy when 
held in arms AND unable to feed unaided 

Severely weak = score 3
• Definition of severe weakness in adults/older 

children: cannot walk 5 m without assistance 
• Definition of severe weakness in babies: 

unable to sit upright unaided 

Other types of weakness = score 0



Systematic review results
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