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Patient zero paradigm — preparedness post COVID

Ability to contain emerging virus

Patients seek health care and can
be diagnosed and isolated, and
their contacts can be traced.

A caveat is that coronaviruses
have a propensity for noso-
comial spread.

Patients do not seek health care,
do not receive a diagnosis, and
may spread the virus to contacts.

Mild or asymptomatic

in absence of countermeasures

Munster et al., NEJM 2020
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Why is Ebola virus special?
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Origins of Ebola disease Outbreaks

Example:
2013-2016 West African Epidemic

Example:
2003 Republic of the Congo

Example:
2001-2002 Gabon and Republic of the Congo

Example:
2021 Guinea

O Confirmed pathways

¢ &
(_ Intraspecies transmission t
.
iy

Modes of transmission

. Contact with feces of infected animal () Contact with dead infected body Contact with living infected entity

. Meat of infected animal consumed . Contact with infected medical Ingest fruit partially eaten by
equipment infected animal

V. ALTOUNIAN/SCIENCE



Why is Ebola virus special
- the need for rapid identification of spillover -
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Matson et al, 2020 EMI


https://www.medrxiv.org/content/10.1101/2023.12.18.23300175v1

Ebolavirus: changing spatial connectivity in Africa
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Logq; EBOV RNA copies/mL (IG)

Ebolavirus: access to ETU’s and speed of diagnostics
-Lower viral loads not associated with a decrease in CFR -
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* Viral load decreased over time in the outbreak
* Time to admission significantly lower at the end of the outbreak

* No change in the CFR over the course of the outbreak

Matson et al., Lancet Microbe 2022



- Filovirus spillover predictability -
Marburg - Rousettus host mapping shows clear spillover risk

Locations of:
* known Marburg virus disease spillover events into humans (red dots)

* Egyptian rousette bats (R. aegyptiacus) that previously tested positive
for Marburg or Ravn viruses (yellow dots).

Amman et al., EID 2023
Pigott Elife 2014



Human-animal interface, Republic of the Congo

Local indigenous population (Baaka)
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Mpox Clade 1 current situation Africa

Karrituga 202524
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Mpox Nanopore sequencing, outbreak response April 2024
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Knowledge gaps and perspective

The diversity of filoviruses in bats / reservoir hosts is still poorly understood

The geographical “at risk” area has increased dramatically over the last decade

A better understanding of the drivers of Filovirus spillover are needed

Rapid diagnosis can limit outbreak size

Limited decentralized diagnostics for priority pathogens available

Limited ability to respond to truly novel pathogens in most of the world
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