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Vector-borne diseases

* Have been and continue to be public health concerns

Dick et al. Am. J. Trop. Med. Hyg. 2012
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Countries, territories and areas showing the distribution of Zika virus, 2013 - 2016
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Courtesy of Drs Vicari& Aldighieri, PAHO -Health Emergencies Department
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Vector-borne diseases

* Known unknowns
e VBD continue to be public health threats — what?

* Interconnectivity of the global population means transmission /introduction is
a flight away — where?

* Urbanization and vector habitat suitability increasing worldwide — who?

* Viral and vector pheno- and genotype diversity can be high — how?
» Affects control efforts and efficacy testing of such — why?



Known Knowns and Known Unknowns

* 1977 meeting in SE Asia to discuss DENV research
* 2019 meeting in SE Asia to discuss DENV and other VBD research






Vector-borne diseases

* One of the focuses of my lab:

* Extrinsic and intrinsic factors that
affect transmission and risk of
arbovirus (more broadly, VBD)
infections. Specifically:

* vector:virus interactions
* vector:host interactions
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Anderson, J.T., R., Rico-Hesse. 2006. Aedes aegypti vectorial capacity is determined by the infecting genotype of dengue virus. American Journal of Tropical Medicine and Hygiene. 75(5):886-892



Vectorial capacity

1. Vector competence/ EIP
2. Mosquito mortality
3. Biting Rate




Question: What is the interplay
between virus:vector kinetics
and vector life traits?

» Affected mosquitoes at different day-post-
emergence

* Difference in EIP50 among age groups?

* Difference in mortality between
infected/uninfected?
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Mortality & Vector competence

* Average time to death ~ 25 days

5 (10) 0(10)
8(13) 0(10)
11 (16) 10 (10)
12 (17) 10 (10)
15 (20) 10(10)
18 (23) 60 (10)
23 (28) 60 (10)
5(17) 0(10)
8 (20) 0(10)
11 (23) 0(10)
16 (28) 0(10)
5(17) 0(10)
8 (20) 0(10)
11 (23) 10 (10)
16 (28) 0(10)

* No differences observed in EIP among treatments
* EIP,, ~ 18 days



Biting rate

* No differences among treatments

* Apparent age effect



Age-structured vectorial capacity equation



Age-structured vectorial capacity equation
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Age-structured vectorial capacity equation



Vector-borne diseases

How will climate change add
to the unknown?




Climate Change






Climate change and DENV transmission



Climate change and DENV transmission
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Climate change and transmission



Climate change and transmission



Climate change and transmission

* Assumptions (selected):
* No phenotypic diversity in either mosquito or virus
* Biting Rate not age-specific
* No age-structure in the model

* Meaning:
* We have an idea of what could happen
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Climate Change

e Other effects



summary

 What do we know?  What do we know we do not know?
* We know what the threats are e Actual transmission rates
* We know (some of) the drivers of risk * Nuances of effectors

 We know the challenges * Technicalities of how to address



summary

* Unknown unknowns
* The one everybody wants to know: What’s next?



Orthobunyaviruses in RVFV negative samples

BUNV infection
2/129
(Gak, Gic)
BATV & BUNV
infection
3/129
(Gic, Ruh,Ruh)

ERVFVnegative ®RVFV positive *can’t rule out
triple co-infection

(with NRIV)

BATV infection
2/129
(Nyanz,Kam)

RVFV+ BUNV+ BATV + BUNV-BATV
(56) ) ) co+
. (3)
Species Cattle (157) 47 2 2 3
Goats (28) 12 0 0 0
* RVFV [ ] BUNV and/or BATV Clinical Abortion (153) 41 2 2 3
symptoms
Hemorrhagic fever™ (15) 15 0 0 0

*all cases of hemorrhagic fever were fatal
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