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negative binomial distribution& —IH453 4R

A branching process modelEd

Infected Symphoms Infects  Infects Isolated Mo infection
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Incubation Dielay from onset to isolztion
Serial intervals
| 1
Infected i Symptoms+ Mo infection Mo infection
f 3
! ! isolated
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| ®- Yy Incubation
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\ Serial intervals
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C O — W Infected Infects Symptoms Infacts Infects  Isolated
\ g i person person E person F
\ o 0——0—0—0—0
-\.\ = . . -
':-' F Mot traced (1-) Incubation Deelay from onset to isolation
Serial intervals

Figure 1: Example of the simulated process that startswith person A being infected
After an incubation period, person A shows symptoms and is solated at a time drawn from the delay distribution table. A draw from the negative binomial

distributionwith mean reproduction number (R} and distribution parameter determines how many people person A potentially infects. For each of those a serial

interval is drawn. Two of these exposures ocour before the time person A is isolated. With probability p. each contact is traced; with probability 1-p they are missed by
contact tracing. Person B is successfully traced, which means that they will be isclated without delay when they develop symptoms. They could, however, still infect

others before they are Bolated. Person C is missed by contact tracing. This means that they are only detected if and when symptomatic, and are isolated after a delay
from symptom onset. Becawse person Cwas not traced, they infected two more people (E and F), in addition to person [ than if they had been isolated at symptom

onset. A version with subdinical transmission is given in the appendix (p 12).
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S22 Model structure 2
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Value Reference
Sampled
Delay from onset to isolation (short)  3-43 days (2-02-5-23) Donnelly et al™
Delay from onset to isolation (long) 809 days (5-52-10-93) Li et af”
Incubation period 5-8 days (2-6) Backer et al™
Serial interval Incubation period (2) Assumed

Fixed

Initial cases

Percentage of contacts traced

Reproduction number (F;; low, central,

high estimate)

Overdispersion in R, (SARS-like,
influenza-like)

R.afterisolation
Cases isolated once identified
Isolation effectiveness

Subchinical infection percentage

L. 20, and 40

0%, 20%, 40%, 60%, B%, 100%
152535

016

]

100%
100%
0% 10%

Public Health England™ and
Klinkenberg and colleagues™

Tested

Kucharski et a¥ and Imai et al*

Uowyd-Smith et al*

Assumed
Assumed
Assumed

Tested

Data are median (HR) or mean (S0, n or %. Sampled values are probabilistically sampled during the simulation, and
feeed values remain constant during the simulation. The mean of the short and long delays are 3-83 and 9-1,
respectively. SARS=seyere amute respiratory syndrome.

Table: Parameter values for the model
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Model structure 4
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S22 Model structure 5
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Figure4: Achier Ing control of simulated outbreals under different transmission scenarios ( ) <<< —l—~
The percentage of cutbreaks controlled for the baseline scenario, and vanied numiser of initial @ses (&), Gme from / ) \ \ )L* ZN
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