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Climate-Sensitive Infectious Diseases (CSIDs)

Diseases that are influenced by, and often exacerbated or modified by, climate
factors. Climate-sensitive diseases are typically diseases sensitive to changes in
temperature, precipitation, humidity, and other environmental variables associated
with climate patterns, such as:

1. Vector-borne Diseases (e.g., Dengue, Malaria)

2. Waterborne Diseases (e.g., Cholera, Amoebiasis)

3. Foodborne Diseases (e.g., Salmonellosis, E.coli)

4. Respiratory Diseases (e.g., Influenza, COVID-19)
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Climate-Sensitive Infectious Diseases (CSIDs)

Diseases that are influenced by, and often exacerbated or modified by, climate
factors. Climate-sensitive diseases are typically diseases sensitive to changes in
temperature, precipitation, humidity, and other environmental variables associated
with climate patterns, such as:

1.

Vector-borne Diseases (e.g., Dengue, Malaria)
Waterborne Diseases (e.g., Cholera, Amoebiasis)
Foodborne Diseases (e.g., Salmonellosis, E.coli)

Respiratory Diseases (e.g., Influenza, COVID-19)
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nature ANALYSIS

climate Change https://doi.org/10.1038/s41558-022-01426-1

Over half of known human pathogenic diseases
can be aggravated by climate change

Camilo Mora®'™, Tristan McKenzie @23, Isabella M. Gaw®4, Jacqueline M. Dean®",
Hannah von Hammerstein', Tabatha A. Knudson @7, Renee O. Setter®', Charlotte Z. Smith©3,
Kira M. Webster', Jonathan A. Patz® and Erik C. Franklin®"?
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CSIDs and extreme climatic events

Some CSIDs might show a particular sensitivity to extreme climatic events, including
heavy rainfall, floods, tropical cyclones, heatwaves and drought.

Disease Heavy Rainfall Tropical Cyclones Drought Flooding Heatwaves Multiple Events
_ High agreement, low
Selasicanes (Il evidence (N=2) Low evidence (N=1)
Cholera
53
Ruibresk Outbreak 4652 Outbreak %
Medium agreement, low
evidence (N=2)
: Low evidence
(N=1)
9%8investigate heavy rainfall,

Dengue N » but defined ‘flood’ periods
dMiX wsf;ndin%s;;ndudmg caveating that this did not
decrea eases and increases® necessarily correspond with

Decr e dn‘_sk,(pcs&v bly actual flood waters
due to vector control
activities)’
Alcayna et al. Climate-sensitive disease outbreaks in the aftermath of extreme climatic events: A scoping review. 2022. OneEarth.
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Climate-Informed Early Warning Systems
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Climate-Informed Early Warning Systems
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Climate-Informed Early Warning Systems
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Aim

To create user-friendly tools to quantify
the combined impact of hydrometeorological extremes
on disease risk and predict the probability of outbreaks using
observed and forecast hydrometeorological indicators.
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Tool Overview

The IDExtremes tool will be based on an R package developed by the project.

The R package should allow the users to produce probabilistic forecasts of climate sensitive infectious
diseases including hydrometeorological indicators.

At the moment 4 steps are identified:

1. Exploratory analysis
2. Model specification
3. Model validation
4. Model prediction

All four steps should be accompanied by appropriate visualisation functions.
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Tool Overview

.CSV
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Tool Overview
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Harmonized Data

Incidence Rates (100'000 py) for Dengue in Mato Groso do Sul
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1.Exploratory Analy

Minimum Temperature
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1.Exploratory Analysis

Correlation Matrix of Predictors
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2.Model Specification

Bayesian Spatio-temporal models

Yit ~ Poisson (p;¢)

In(ui) ~1+1In(E;) + XiTt;

Where for each area i and/or time unit t:
- Ui is the expectation of the observed cases,
E;; are the expected number of cases,
- Xﬂ is a set of spatio-temporal hydrometeorological parameters of interest (lagged)
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2.Model Specification

Bayesian Spatio-temporal models

Yit ~ Poisson (p;¢)

In(uie) ~1+1In(E;) + XZ;:B + Q;

Where for each area i and/or time unit t:
- Ui is the expectation of the observed cases,
E;; are the expected number of cases,

- Xﬂ is a set of spatio-temporal hydrometeorological parameters of interest (lagged)
- (; is the set of spatial random effects
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2.Model Specification

Bayesian Spatio-temporal models

Yit ~ Poisson (p;¢)

In(uie) ~ 1+ In(E) + XZ;:B + @; + 0

Where for each area i and/or time unit t:

- Ui is the expectation of the observed cases,

- E;; are the expected number of cases,

- Xﬂ is a set of spatio-temporal hydrometeorological parameters of interest (lagged)
- (; is the set of spatial random effects

- 04 is the set of temporal random effect
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2.Model Specification

Bayesian Spatio-temporal models

Yit ~ Poisson (p;¢)

In(ui) ~ 1+ In(Ey) + X[:B+ @; + 6+ &y

Where for each area i and/or time unit t:

- U4 is the expectation of the observed cases,

- E;; are the expected number of cases,

- Xﬂ is a set of spatio-temporal hydrometeorological parameters of interest (lagged)
- (; is the set of spatial random effects

- 04 is the set of temporal random effect

- &;p is a set of random effects for space-time interaction
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2. Model Specification (Outputs)

Allow the user to specify and evaluate performance of the fitted models
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3.Model Validation

Allow the user to cross-validate the model with out-of-the-sample predictions

Posterior Predictive Samples (purple) vs Observed (green)
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4. Model Prediction

Bayesian inference takes into account uncertainty propagation. In this context
outbreaks probability can be estimated by computing the number of posterior
predictive samples above a threshold level for each time and space unit.
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Translating results into relevant indicators for Public Health

Barbados 6 Month Dengue Outlook
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Prototype developed by
Barbados Meteorological Services
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Global Health Resilience Group
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