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What is 

Chagas 

Disease?

Chagas Disease causes acute and chronic conditions within humans 

after infection from Trypanosoma cruzi. 

The parasite T. cruzi is usually transferred to humans by Triatoma 

infestans, commonly known as kissing bugs, which initially inflict bug 

bites to a person’s skin. T. cruzi can then enter the bloodstream from 

the kissing bug’s feces which is in contact with the bite’s opening. 

Figure 1 – Transmission of T. cruzi to a susceptible human – Adapted from the [CDC]



Figure 2 – T. cruzi parasites within a blood 

smear sample.

Adapted from the [CDC]

Figure 3 – Different species of 

kissing bugs (the vector which 

most commonly spreads T. cruzi

to humans)  

Adapted from the [CDC]





Chagas Disease Conditions:

Acute Chagas disease is caused by the initial infection of T. cruzi within the human 

body. 

Symptoms vary for each affected individual where certain individuals display 

fever, nausea, gastrointestinal discomfort, etc. 

Children often display the symptom called Romana’s sign which causes swelling 

of the eyelids/face where they have accidentally spread the T. cruzi parasite present on 

their skin.

It is common for acutely infected individuals to display no symptoms of the 

disease at all. 

Chronic Chagas disease is an advanced stage of T. cruzi infection which causes approximately 

40% to 60% of acutely infected individuals to develop life long medical complications.

Individuals with Chronic Chagas disease can experience heart arrhythmias, cardiac arrest, 

enlarged heart, achalasia, gastrointestinal cancer, and other cardiac and gastrointestinal problems.

Figure 4 – Romana’s sign – Adapted from the 

[CDC]



Chagas Disease and its Worldwide Impacts:

- It is estimated that the global cost of Chagas disease is $7,200,000,000

- Central and South America are predominantly impacted where 

approximately 16 to 18 million people have a form of the disease.

- Chagas disease is becoming more prevalent in non-endemic countries 

where immigration and medical advancements, such as blood transfusions, 

can become disease vectors.

- Treatment is generally limited to benznidazole which has low eradicative 

success rates and has the potential to be highly toxic to humans.

- Less than 10% of infected human populations have been diagnosed.

The upcoming model will be used to describe human and vector interactions 

when insecticide spraying is used to reduce the number of infections caused by 

kissing bugs.



Figure 6 – Chagas disease geographic presence – Adapted from the [DNDi]
Figure 5 – Chagas disease transmission interruption – Adapted from [SciELO]



Visualizing Interactions between Humans and Chagas Disease Vectors



Beginnings of a Mathematical Model

Total Human Population:

Nh(t) = Sh(t) + Ia(t) + Ic(t)

Human + Vector population interactions 

will yield:

The variable gamma (y) is extremely important 

to this model’s predictions.



The importance of gamma (y) and reproduction 

number (R0) in Disease Free Equilibrium:

The use of parameters in the reproduction number equation (R0) along with the 

gamma variable (y) allows for the determination of necessary spraying applications 

to control the spread of Chagas disease via insect vectors.

In this Chagas disease model, gamma represents the number of insecticide 

spraying applications while the reproduction number describes the number of 

susceptible people that a single infected person can infect.

R0 < 1      Chagas Disease will be containable.

R0 > 1      Chagas Disease will continue to spread. Infectivity increases as R0 rises.

It is found that as insecticide spraying is increased the populations of infected 

humans and vectors decrease, susceptible vectors decrease, and susceptible 

humans increase. This is partially attributed to the variable gamma (y) existing 

only within the denominator of the R0 equation.



Brief Discussion 
of Endemic 
Equilibrium 
and Project 

Goals:
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