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Dengue modeling literature
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DIANA B. FISCHER¥* Yale Arbovirus Research Unit,
SCOTT B. HALSTEAD** o0 Colege Streds,
. New Haven, Connecticut 06510

OBSERVATIONS RELATED TO PATHOGENESIS OF DENGUE HEMORRHAGIC FEVER.
V. EXAMINATION OF AGE SPECIFIC SEQUENTIAL INF!CTION RATES
USING A MATHEMATICAL MODEL}

Two models of dengue infection patterns are examined: 1) the double sequential
model and 2) the triple sequential model.

It is the purpose of this paper to utilize the above observations in a study
of mathematical models which permit prediction of age specific secondary
or tertiary infection rates in populations exposed to three or four different
dengue viruses. Results from models have been compared with available

1970



The Canonical Model
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The Dengue modeling literature
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How to observe the contributions to Public Health?

* Method: Culturomics studies human behavior and
cultural trends through the quantitative analysis of
digitized texts.

* Application to dengue modeling literature:
e Cultural Trends
* Biological complexity
 Mathematical complexity



Method

Literature Harvesting — focused on Dengue Fever Modeling

134 ts =( (epidem™ or mathematic* or comput® or dynamic*) near/3

model™) and ti=(dengue or "aedes aegypti" or "aedes
albopictus”)

Databases=SCI-EXPANDED, SSCI. A&HCI, CPCI-S, CPCI-SSH
Timespan=All Years

Lemmatization=0n

Vantage * Ranking of words in Summary,
Summary Plus, Title and Abstract
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* work done by Simone Alencar (ICICT, Fiocruz)
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Results:Dengue models follow trends in technology
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Results:Dengue models follow trends in technology
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Biological complexity still very biased towards the
mosquito compartment

dengue.hasmorrhagic. fever
Vaccination

genetic.controd
Temperature

Eagg

Pupa

Basic Reproduction_Number
human.mobility

Chemical control
vectorimmature

Incidence
gonotrophic.cycle
Mass_Action

Biclogical control

Aedes abopicius

Invasion

Rainfall

Climate

prevalence

coexistence

Traveliing

evoiution
Extrinsic_incubation _period
dengue.virus

Lrnidity

A=ymptomatic
density.dependence
Veclorial capacity
Biting_rate
Development_rate
effective reproduction. number
Hatching _rate

Cost effectiveness
Dispersal

dengue_fever

chikungunya

insecticide. resistance
mechanical.control
Immunity_concepts
o.infection

Vector Body Size
Host_demogranhy
MOLECULAR.EVOLUTION
CIMSIM

Age Dependent _mibdng
fitness

ENSC

eradication

extinction

Cwiposition_rate

atho eﬁ
becp
cﬁler

100
200 -
300 -
400
500 -
600 -

=
o
2



What is missing...

« Asymptomatic dengue infections (2)
* Co-infection (1)
* Age structure (1)



Proper validation of the mosquito compartment
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Mathematical complexity is comparatively low
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Main messages

 There are many models, but far from enough!
* Need to think 'out of the box : stochasticity,
multi-strains, evolution.

 Model comparison may be more important than model
development, there are data out there!

* |n Brazil, more and more companies are bringing new
'silver bullets' for dengue. We need to be aware and model
them!
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