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The size of the problem: Typical incidence of febrile episodes in Africa 

Children Adults

Sandra Alba, Int J Epid 2011
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Challenges for summarizing and comparing

etiology of fever studies
• Age profile

• Inclusion criteria (all fevers versus undifferentiated fever)

• Seasonality and year to year variation

• One disease – one syndrome vs all fevers

• Patient population: characteristics and level of health care

- primary care vs emergency ward vs hospital / uncomplicated vs severe

• Clinical work-up 

- botanic garden (microbiology) versus infectious disease ~ pathogenicity

• Intensity of investigations, sensitivity of the tests, case definitions

• Rural vs urban

• Malaria endemicity
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Adolescents and adults

Crump et al, Plos Neg Trop Dis 2013

Infants and children

Fever etiology according to age (Northern Tanzania)
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Fever etiology according to age (Kilombero, Dar es Salaam)

D’Acremont et al, New Engl J Med 2014
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Hercik et al, Plos one 2017

Blood stream infections by PCR according to age (Kilombero)

No Chikungunya, dengue, Crimean-Congo Hemorrhagic fever, Hepatitis E, Marburg, Rift Valley fever, Yellow fever
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643 diagnoses identified in 519 adults in Dar es Salaam, Tanzania:
all fevers versus  Acute Undifferentiated fever 

Boillat et al, in preparation
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Lower respiratory tract infections in 188/643 (29%) diagnoses by PCR of NP swabs

Boillat et al, in preparationBoillat et al, in preparation
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Boillat et al, in preparation

643 diagnoses identified in 519 adults in Dar es Salaam, Tanzania:
all fevers versus  AUF



Influenza seasonality and Dengue epidemic in 519 adults in Dar es Salaam 

Boillat et al, in preparation



17

185 patients before Dengue outbreak 334 patients during Dengue outbreak

Boillat et al, in preparation

Influence of a Dengue epidemic on fever etiologies in adults in DSM
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Wangrangsimaku et al, Plos Negl Trop Dis  2018

Seasonality of etiologies of AUF in adults in Northern Thailand
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Moreira et al, Clin Microbiol Inf 2018

Year to year variation in etiology
of acute febrile illness in Latin America
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Boillat et al, in preparation

27% bacterial in 391 HIV negatives 65% bacterial in 122 HIV positives

Patient characteristics: co-morbidity (HIV status) 
519 adults in Dar es Salaam, Tanzania
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1232 diagnoses in all 1005 cases 160 diagnoses in 133 severe cases

D’Acremont et al, New Engl J Med 2014
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Botanical garden: microbiology Diseases: clinical + microbiology

D’Acremont et al, New Engl J Med 2014
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Elfving et al, Plos One 2016

Pathogen attributable fraction (NP and rectal PCR swabs in ZNZ children)
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Hercik et al, Plos one 2017

Blood stream infections by PCR or serological methods in hospitalized patients

Crump et al, Plos Trop Negl Dis 2013
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Hogan et al, Clin Inf Dis  2018

Pathogen detection according to malaria parasitaemia
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What about burden of diseases?
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http://vizhub.healthdata.org/gbd-compare/
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http://vizhub.healthdata.org/gbd-compare/Mayxay et al, Lancet Glob Health 2013; Crump & Kirk, Plos Negl Trop Dis 2015

Diagnoses in 799 patients in Laos Burden of diseases (DALY) 15-49y
Laos 2009
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Key messages
• Not possible at this stage to have an overall picture of etiologies

of fever in different geographical regions due to considerable

heterogeneity between studies

• Systematic reviews are difficult to interpret due to heterogenity

• Case definitions should include composite diagnostic criteria

(clinical and laboratory)

• Epidemics render etiology of fevers studies highly variable

• To reflect the true burden of acute fevers, all patients should be

included (malaria, Tb etc.), at all levels of health care
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The question

34

Do we really need other etiology studies? … After

What will we gain more? When to stop?



The question

Do we really need other etiology studies?

or should we rather focus on other types of studies?

• Studies of disease predictors to improve pre-test

probabilities?
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De Santis et al, Plos One 2017

Predictors for typhoid fever
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De Santis et al, Plos One 2017

Predictors for bacterial disease
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Examples of predictors?

Bhargava et al, BMJ 2018 



The question

Do we really need other etiology studies?

or should we rather focus on other types of studies?

• And/or sentinel sites with ongoing ‘syndromic’ surveillance 

and in-depth investigation when necessary
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The question

Do we really need other etiology studies?

or should we rather focus on other types of studies?

• Targetted intervention studies to kill two birds with one 

stone? e.g. haemophilus influenzae type b vaccine 

=>20% of pneumonia in infants are due to Hib
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The question

Do we really need other etiology studies?

or should we rather focus on other types of studies?

• Targetted intervention studies ? 

with a focus on health outcome rather than etiology

since at the end we want to improve health of children

and adults in LMIC…
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