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“Flattening the curve”

Intended impact of social distancing measures
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Timeline of events in WA state
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Mathematical model
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@ Deterministic
mathematical model with
10 age groups.

o Contacts depend on the
age-groups.

o Age-distribution was
calibrated to Seattle
metropolitan area.



Mathematical model
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Important parameters

Parameter Meaning

1/o Mean latent period 5.16d 45-58
Ro Reproduction number 2.26 1.6-3
1y Mean infectious period 502d 3-9

B Infection rate Calculated -




Other important assumptions

_____________________________________________________________________________________|
@ We assumed that 20% of the cases would be observed (or ascertained).
@ We assumed that mild and severe cases are equally infectious.
o Case fatality rates would be similar to those seen in China.

o Hospitalization rates would be similar to those seen in China.



Scientific questions considered:

When is the intervention started relative to the epidemic?

o Early on, before the exponential phase: day 50 after first case identified.

o Later, during the exponential phase: day 80 after first case is identified.

Who is reducing their contact rates?

@ Do nothing:No intervention.

@ >60: contacts of adults over 60 yo are reduced by 95%,

@ 60 and Children: contacts of adults over 60 yo are reduced by 95% and contacts of
children are reduced by 85%,

@ >60 and Adults: contacts of adults over 60 yo are reduced by 95% and contacts of
adults under 60 yo by 25, 75, or 95%

@ All: contacts of adults over 60 yo are reduced by 95%, contacts of children are reduced
by 85%, and contacts of adults under 60 yo by 25, 75, or 95%.



How well does the model do?

25% reduction in adults
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When the intervention is started matters:

A) 25% red in adults < 60
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o If started early, it delays the epidemic, irrespective of which intervention is considered.

o If started late, it actually “flattens the curve”.



Flattening the curve: starting during the exponential phase of the epidemic

25% reduction in adults
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In a city like Seattle...

Ascertained cases

Ascertained cases

25% reduction in adults
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Assume interventions start on
day 50

All interventions result in
delaying the epidemic,
regardless of proportion of
contacts reduced in younger
adults.

The strategy >60 delays the
epidemic the shortest, by ~ 1
week.

The strategy >60 + Children
delays the epidemic more than
the ones with adults only.

The strategy All delays the
epidemic the longest, by 50
days.

The highest the reduction in
contacts in adults, the longest
the epidemic is delayed for the
>60 + adults strategy.



How effective are these interventions over the first 100 days
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How effective are these interventions over the first 100 day
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o The strategy >60 averts 36% hospitalizations and 47% of deaths.



How effective are these interventions over the first 100 day
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o The strategy >60 + Children further averts 75% hospitalizations and 80% of deaths.



How effective are these interventions over the first 100 day

25% reduction in adults
10

Proportion of cases
Proportion of hospitalizations
averted
Proportion of deaths
averted

>60 Al >60 >60 +

>60 +
Children  Adults

>60 + >60 + >60 + >60 +
Children  Adults Children  Adults

75% reduction in adults

Proportion of cases
averted
Proportion of deaths
averted

Proportion of

>60 >60+ >60+ Al
Children  Adults

>60 >60+ >60 +
Children  Adults

>60 + >60 +
Children  Adults

95% reduction in adults

Proportion of cases
averted
Proportion of deaths
averted

>60 >60+ >60+ Al >60 >60+ >60 +
Children  Adults Children  Adults

>60 + >60 +
Children  Adults

Proportion of

o The strategy All averts over 90% of hospitalizations and deaths even with 25%
reduction in contacts in younger adults.



How effective are these interventions over the first 100 day
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o The strategy >60 + adults averts as many hospitalizations and deaths as >60 +
Children.



Who is getting the most out of these interventions?

o o r
o ®» o

o
=

Proportion of hospitalizations
averted at 100 days
°
o

o
o

>60 And Children >60 And Adults

-
o

o
@

°
>

o
=

o
o

Proportion of hospitalizations
averted at 100 days.

°
o

>60 And Children >60 And Adults

-
o

o o
o ®

I
=

Proportion of hospitalizations
averted at 100 days
°
o

o
o

>60 And Children >60 And Adults



Who is getting the most out of these interventions?
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o The strategy >60 is protecting
the older adults the most.
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Who is getting the most out of these interventions?
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o The strategy >60 + Children is
protecting all age groups
roughly equally.



Who is getting the most out of these interventions?

Proportion of hospitalizations
averted at 100 days
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o The strategy >60 + adults is
protecting younger and older
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Summary

Timing of the intervention

o The timing of the social distancing intervention is crucial:
o Early on *Delay the epidemic.
@ Once in the exponential phase ®*Flatten the curve.

Which intervention works best?

@ Reducing everyone’s contacts can avert over 90% of hospitalizations, even when
younger adults reduce their contacts by only 25%.

o Reducing older adults contacts only averts > 30% of hospitalizations and deaths
(probably not enough not to overwhelm the health system).

@ Children are an important part of the chain of transmission.
o ALL INTERVENTIONS are set to rebound if we lift the social distancing interventions.



Summary c’ed

Other thoughts

@ There is a lot of uncertainty around key parameters, and that can affect widely the
results (eg proportion of cases ascertained, duration of infectiousness, etc).

o We will have to be very creative to reopen the economy.

o Well-done Seroprevalence studies are a most.



o Peter Gilbert
o Tiffany Leung

Thank you!
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