Message

From: Whitty, Chris [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0B3EE62EOCAQ4E978730B14F9B416ALE-WHITTY, CHR]

Sent: 02/02/202017:17:52

To: Ferguson, Neil M [neil.fergusonsi NR ; Patrick Vallance [P.Vallancel@go-science.gov.uk]; Van Tam,
Jonathan [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=d29¢846fc8fa4678b419c6f0dc3836f3-JVanTam]; Jeremy Farrar
[J.Farrai NR i Charlotte Watts [C-Watts@dfid.gov.uk]

Subject: RE: CFR

Extremely useful. Thanks.

Chris

From: Ferguson, Neil M <neil.fergusoné NR

Sent: 02 February 2020 17:15

To: Whitty, Chris <Chris.Whitty@dhsc.gov.uk>; Patrick Vallance <P.Vallancel@go-science.gov.uk>; Van Tam, Jonathan
<Jonathan.VanTam@dhsc.gov.uk>; Jeremy Farrar <J.Farrar NR | Charlotte Watts <C-Watts@dfid.gov.uk>
Subject: CFR

We have finally derived some CFR estimates | believe. Using epidemic sizes and growth rates derived from travellers
(growth rates also consistent with what’s been seen in China and estimated by multiple groups), we have a central
estimate of 1.5-1.8% depending on what period we use to record deaths over in China.

This is the estimate we have for severity levels seen in travellers - so perhaps applicable to countries estimating cases
through ILI surveillance. Bear in mind that we are estimating total case numbers in China are 15 fold higher than
reported {100k onsets by 25/1). Our best estimate for cases in Hubei is 20-40% But this is heavily affected by initially low
reporting and changes in reporting over time. Though given we don’t believe recent deaths, who knows.

Not that the above estimates use deaths reported either from 21/1-24/1 or from 21/1-28/1. The first range is before the
suspicious 2.2% CFR each day started, and we have published case reports for many of the deaths in that narrow

window which allowed us to estimated the delay from onset to death {(mean of 15-16 days).

The methods used to derive this estimate are not at all trivial. And we are relying on sparse data. The uncertainty will be
large. While something like 1.6% may be the central estimate, the 95% uncertainty interval will likely go up to 4%-+.

The lower confidence bound may not be all that low though- perhaps 0.5-1%. We need to do the calculations. Likely
<24h.

This calculation ignores even milder cases which may have been missed in countries detecting cases in travellers. Which
likely exist. So think of it as a CFR for symptomatic cases with flu like symptoms or worse.

Overall, assuming a reasonable proportion of mild cases, this is looking a bit like the 1957 or 1968 pandemics in terms of
mortality patterns by age - albeit overall mortality may be somewhat higher. Likely not 1918, but statistically we can’t
exclude that possibility yet.

We will also release an analysis of age trends soon.

Best,

Neil
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