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Controllability once in the general population (2004-2006)

• The proportion of transmission 
occurring prior to symptoms (or 
asymptomatically) is mostly 
determining controllability


• For flu the containment window 
~60 days (from initial cluster)


• Travel restrictions can delay the 
spread of a pandemic flu, but 
they are unlikely to prevent it.



H1N1pdm targeted travel restrictions analysis

•Δt is a logarithmic function of the 
applied travel reduction magnitude


• Timing implementation shows very 
little differences



H1N1pdm non-local dynamic



H1N1pdm non-local dynamic

OtherOtherOtherOtherOther

ArgentinaArgentinaArgentinaArgentinaArgentina

BahamasBahamasBahamasBahamasBahamas

BrazilBrazilBrazilBrazilBrazil

CanadaCanadaCanadaCanadaCanada

PanamaPanamaPanamaPanamaPanama

PeruPeruPeruPeruPeru

United States of AmericaUnited States of AmericaUnited States of AmericaUnited States of AmericaUnited States of America

ChileChileChileChileChile

Puerto RicoPuerto RicoPuerto RicoPuerto RicoPuerto Rico

ColombiaColombiaColombiaColombiaColombia

Costa RicaCosta RicaCosta RicaCosta RicaCosta Rica

CubaCubaCubaCubaCuba

Turks and Caicos IslandsTurks and Caicos IslandsTurks and Caicos IslandsTurks and Caicos IslandsTurks and Caicos Islands

GermanyGermanyGermanyGermanyGermany

Dominican RepublicDominican RepublicDominican RepublicDominican RepublicDominican Republic

EcuadorEcuadorEcuadorEcuadorEcuador

SpainSpainSpainSpainSpain

EcuadorEcuadorEcuadorEcuadorEcuador

Dominican RepublicDominican RepublicDominican RepublicDominican RepublicDominican Republic

El SalvadorEl SalvadorEl SalvadorEl SalvadorEl Salvador

FranceFranceFranceFranceFrance

United KingdomUnited KingdomUnited KingdomUnited KingdomUnited Kingdom

CubaCubaCubaCubaCuba

Costa RicaCosta RicaCosta RicaCosta RicaCosta Rica

ColombiaColombiaColombiaColombiaColombia

United States of AmericaUnited States of AmericaUnited States of AmericaUnited States of AmericaUnited States of America

PeruPeruPeruPeruPeru

PanamaPanamaPanamaPanamaPanama

CanadaCanadaCanadaCanadaCanada

ItalyItalyItalyItalyItaly

JamaicaJamaicaJamaicaJamaicaJamaica

OtherOtherOtherOtherOther

From Americas (without Mexico) to Americas and Europe (without Mexico, April 2009)



 12/08
 12/15
 12/22
 12/29
 01/05
 01/12
 01/19
 01/26
 02/02
 02/09
 02/16
 02/23
 03/01
 03/08
 03/15
 03/22
 03/29
 04/05
 04/12
 04/19

2/9

2/16

FEB
JA

N

2/2

CALIFORNIA

NEW YORK

NEW JERSEY

FLORIDA

TEXAS

ILLINOIS

WASHINGTON

MASSACHUSETTS

MARYLAND

NEVADA

January
2020

February



Controllability at the source “unlikely” in practice

• Generally awareness is after a 
few hundreds if not thousand 
of infections


• With Flu we should assume a 
relatively high level of 
asymptomatic transmission 
(including “paucisymptomatic”). 

• How we can limit/delay 
global spreading


• What is the role of non-
symptomatic transmission 
in international spreading? 


• Targeted travel restrictions?

• Border screening?

• Travel bans?



Metapopulation modeling framework









Isolation & travel restrictions Border screening & travel restrictions

Local interventions are more effective at reducing the total number of individuals infected.
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Where to put your resources….. Clara bay, Jessica Davis 2024



Undetected cases shift threshold to a widespread global outbreak 
where more undetectable cases require stricter travel restrictions 
to control an outbreak.
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Highly effective border 
screening can delay the onset 
of local transmission by up to 

10 days if there are no 
undetectable infections.

If 20% of cases are 
asymptomatic, this delay is 

reduced to 5 days.

Border screening is 
ineffective for high levels of 

undetectable infections.

0% infectious-undetectable cases 20% infectious-undetectable cases

60% infectious-undetectable cases 100% infectious-undetectable cases

Onset of local transmission: time when 
10 new transmission events occur in a 



Travel restrictions must be highly effective to reduce the number of cases, especially 
for higher R0.

Travel restrictions delay the onset of local transmission in a logarithmic manner.
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Modeling platform simulating the detection of specific pathogens 
among international travelers on arrival (nasal swab) or through 
wastewater surveillance (WWS) during outbreaks or epidemics.

Collaborators&Stakeholders:

• Northeastern

• Concentric Ginkgo Bioworks 

• Indiana University

• CDC Division of Global Migration Health

• BMGF

• University of Vermont  







• Containment and monitoring for H5N1 
should happen now when we have a 
smoking gun (poultry/cattle farming).


• More rapid modeling with specific 
information on the outbreak 
(seasonality, starting dates, 
intervention capacities)- SMH 
Insighnet effort.


• Developing a realistic playbook 
considering a large catalog of possible 
scenarios
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