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1. Modeling Framework and Mathematical Model

The CoMo Consortium SARS-CoV-2 model is an age-structured SEIR model with infected
compartments stratified by symptoms, severity and treatment seeking and access. The progression

of individuals through the infection life cycle is represented by the diagram below.
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Figure S1: A diagram of the baseline model structure including vaccination and a collapsed
hospital sub model.
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As susceptible individuals (S) are infected, they transit through an incubation phase, E, at the end
of which they are fully infectious. At the end of this incubation period, individuals can display
very different symptomatology, with some never having any symptoms (4), others having minor
symptoms (C), and fewer requiring hospitalization (/). If a person is hospitalized, the model tracks
their health care requirements and treatment cascades until they are release from hospital or die.
Disease-induced mortality rates are heavily dependent on how severe the infection outcome is and
whether individuals seek to/get appropriate treatment. The cascade of treatment seeking, care
requirements and hospital stress factors resulting in what treatment the patient ends up getting

relative to their needs is summarized in Figure S2.
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Figure S2. Schematic representation of the hospital sub model.

Importantly, several reporting rates can be defined to account for health surveillance systems’
inefficiencies in capturing the correct epidemiological metrics. There are a total of 14 reporting
rates that could inform the local idiosyncrasies and describe the appropriate context for each model
use case. The model assumes that those who recover from infection will become immune, although
this protection state can be transient as we allow for loss of immunity following both natural

infection and vaccination (dashed lines in Figure S1).

The equations for the basic model structure without interventions follow:
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The model uses publicly available country-specific data to define the population structure,! as a
model input. A description of the model variables can be found in Table S1 and a list with all
parameters included in the full model (including interventions) is given in Table S2.

Interventions

Several non-pharmaceutical interventions can be included in the model alongside vaccination; any
of these interventions can be switched on or off for specific periods of time, with some able to
target specific age groups such as school closures and vaccination. Notably, intervention coverage
can be defined for each of the intervention periods as illustrated in Figure S3.
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Figure S3. Illustration of a combination of modelled interventions, each with different
coverage levels over time.

Self-Isolation if Symptomatic

This is the practice of individuals with either a confirmed case of Covid-19 or with Covid-19
symptoms isolating themselves at home for a period of 7 days. The parameters governing this
intervention are:

e Start Date: the start date of the protocol

e Duration: the duration of the protocol

e Coverage: the percentage of the population who will be able to self-isolate if they have
symptoms or are a confirmed case

e Adherence: the percentage of the designated isolation period that self-isolated individuals
adhere to the intervention
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Screening

This is a form of contact-tracing. Given enough testing capacity, it reflects how suspected contacts
of confirmed cases are tested using a SARS-CoV-2 virological test. All individuals who test
positive are then requested to self-isolate

Start Date: the start date of additional screening

Test Sensitivity: Probability that an infected person will test positive when screened
Suspected Contacts: number of people screened per reported case

Overdispersion: informs the probability of finding an infected person that is a known
contact of a reported case, relative to random sampling (overdispersion = 1)

e Duration: duration of this additional protocol

Social Distancing

Also known as physical distancing, this refers to the measures taken to prevent the spread of a
contagious disease by maintaining a specific physical distance between individuals and reducing
the number of times individuals come into close contact with each other. The parameters governing
this intervention are:

e Start Date: the start date of the protocol

e Duration: the duration of the protocol

e Coverage: the percentage of the population who reduce their societal contacts (excluding
those at home, work and school)

e Adherence: the percentage of the time that those practicing physical distancing adhere to
physical distancing measures

Handwashing

This indicates improvements in personal hygiene and reduction in risk behaviours (touching the
face, nose or mouth), including the adoption of personal protective equipment such as masks. The
parameters governing this intervention are:

e Start Date: the start date of the protocol

e Duration: the duration of the protocol

e Efficacy: the effectiveness of personal hygiene measures in reducing the risk of infection
per contact
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Working from Home

This indicates the effect of having workers working from home. The parameters governing this
intervention are:

Start Date: the start date of the protocol

Duration: the duration of the protocol

Efficacy: the percent reduction in work related contacts

Home contacts inflation: the percent increase in the numbers of home contacts due to
increased number of hours spent at home

School Closures

This indicates school closures and assumes that all schools in a country close at the same time.
The parameters governing this intervention are:

Start Date: the start date of the protocol

Duration: the duration of the protocol

Efficacy: defined as the percent reduction in contacts between school children when
schools are closed

Home contacts inflation: the percent increase in the numbers of home contacts due to
increased numbers of hours spent at home

Age groups affected by the school closure: list of age groups in five-year bins that stay at
home. This can be re-defined for any time.

Shielding the Elderly

This intervention is designed to isolate a proportion of the elderly population and reduce their
overall contacts. The parameters governing this intervention are:

Start Date: the start date of the protocol

Duration: the duration of the protocol

Coverage: the percentage of the elderly population who are shielded

Efficacy: defined as the percent reduction in overall contacts of the shielded elderly
population

Minimum age for elderly cocoon: the minimum age cut-off defining which people should
protect themselves

Modeling heterologous vaccination interventions (HVI), Supplementary Materials 9



Hupert, Marin-Hernandez, Gao, Aguas, and Nixon

International Travel Ban

This refers to a ban on international travel, by sea, land, or air. The parameters governing this
intervention are:

Start Date: the start date of the protocol
Duration: the duration of the protocol
Efficacy: the percent reduction in imported cases per day

Voluntary home quarantine

This indicates how many people will voluntarily quarantine themselves at home for a specified
number of days if a person they live with tests positive for Covid-19. The parameters governing
this intervention are:

Start Date: the start date of the protocol

Duration: the duration of the protocol

Days in quarantine for an average person

Coverage: The percentage of people voluntarily quarantining themselves given they live
with a known infectious case

Rate: Speed at which people decide to quarantine themselves if they live with a known
infectious case

Percent decrease in the number of other contacts when voluntarily quarantining: refers to
decreased mean numbers of contacts outside of the home while quarantining

Percent increase in the number of contacts at home when voluntarily quarantining: refers
to increased numbers of home contacts due to increased time spent at home while
quarantining

Mass Testing

We modelled mass testing campaigns by transforming a user defined input for the number of tests
performed in the community per day (these are done in randomly selected people, which is the
main difference relative to the screening option) into rates of isolation in governmental facilities.
That is to say that given the number of tests performed per day, those testing positive will be taken
to facilities where they will observe a quarantine period. The rate at which infected individuals
are put in quarantine thus depends on the number of tests done per day and the likelihood that each
test is done in an infected person. The parameters governing this intervention are:

Sensitivity: probability of an infected person testing positive if tested.
[solation days: number of days people who test positive will remain in isolation.
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Vaccination

Vaccination was designed to mimic vaccination campaigns in which different age groups are
prioritized at different times. For each user defined vaccination period, a target coverage and the
list of age groups (5 year age bins) of people to be vaccinated needs to be defined. Vaccination is
implemented as a rate such that the target vaccine coverage in each vaccination campaign is
reached at the end date of that period, as it would in reality. The parameters governing this
intervention are:

e Vaccine coverage: target vaccine coverage per vaccination period.

e Target age groups. Can be any combination of the 21 age modelled age groups (in 5-year
bins).

e Length of vaccination campaign: time to reach target vaccination coverage.

e Vaccine efficacy. This can be discriminated for each combination of infection outcome
and prior exposure.

¢ Duration of efficacious period. This can be discriminated for different infection histories.
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Table S1. Description of the model variables.

Symbol Definition

S Susceptible

E Infected and incubating

I Infectious and asymptomatic following incubation

C Infectious and mildly symptomatic following incubation

R Recovered and immune

H Severe infection: hospitalised

H. Severe infection: not hospitalised due to lack of capacity

U Severe infection: hospitalised in ICU

U Severe infection: hospitalised and requiring ICU but placed in surge ward

Ucy Severe infection: hospitalised and requiring ventilator but placed in surge
ward

Vent Severe infection: hospitalised in ICU and on a ventilator

Vent. Severe infection: hospitalised in ICU requiring a ventilator but not on one

\Y Vaccinated

VR Vaccinated with natural immunity

EV Exposed after being vaccinated

EVR Exposed with both vaccine and natural immunity
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Table S2. A list of the default parameter values used. These are subject to change when the
model is applied to a new setting and/or with new incoming information. We have provided

references to demonstrate that the default values lie within plausible ranges. t Country-specific
value; § Vaccine specific; ¥Assumed value (no reference found).

Symbol Definition Value | Unit | Source
Demographics
W home Country-specific age-dependent contact matrix T dayl |2
describing the number of potentially infectious
contacts at home per person per day
W work Country-specific age-dependent contact matrix T dayl |2
describing the number of potentially infectious
contacts at work per person per day
W chool Country-specific age-dependent contact matrix T dayl |2
describing the number of potentially infectious
contacts at school per person per day
W other Country-specific age-dependent contact matrix T dayl |2
describing the number of potentially infectious
societal contacts per person per day
u 1/Age-dependent non-Covid-19-related death rate | t days |3
b 1/ Age-dependent fertility rate T days |3
a Ageing rate between age categories 0.2 year-!
Natural history of infection
14 Probability of infection given a single contact T NA 4
Y 1/duration of incubation period 3.5 days |7
p Relative infectiousness of incubating phase 0.1 NA ¥
Pclin Proportion of all infections that ever develop 0.55 | NA 8-10
symptoms
v 1/duration of infectious phase post incubation 4.5 days |°
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Ps Relative proportion of contacts for hospitalised 0.15 | NA ¥
patients

w 1/duration of immunity 150 years |

Seasonality

a Relative variation in viral transmissibility T NA -
throughout the year (+- a proportion)

0] Month of peak in transmissibility T NA -

Patient outcomes

Dinr Probability of an infection being severe (requiring | 1 NA 311-14
hospitalisation) by age

Phfr Probability of a severe/hospitalised infection being | 1 NA 3111214
fatal by age 15

Yy 1/Duration of hospitalised infection T days |16

vy 1/Duration of ICU infection T days | 1718

vy 1/Duration of ventilated infection T days |>5615

oy Maximum probability of death for a hospitalised 0.35 316
infection

Ou, Maximum probability of death for an infection 045 | NA 19
requiring hospitalisation that did not receive
appropriate treatment

oy Maximum probability of death for a hospitalised 0.55 | NA 1920
infection requiring ICU admission

by, Maximum probability of death for a hospitalised 0.8 NA 19
infection that would require ICU admission but was
not admitted to the ICU

oy Maximum probability of death for a hospitalised 0.8 NA 19
infection requiring a ventilator
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oy, Maximum probability of death for a hospitalised 095 |NA 21
infection that would require a ventilator but did not
get one
Pu Probability of an infected patient needing ICU 0.5 NA 1321
Pv Probability of an infected patient needing ICUand a | 0.75 | NA 21
ventilator
Ky Standard hospital bed capacity T NA -
Ky ICU bed capacity T NA -
Ky Ventilator capacity T NA -
Reporting
report_g Percentage of denied hospitalisations that are T NA -
reported
report Percentage of all asymptomatic infections thatare | 1 NA -
reported
reportc Percentage of all symptomatic infections that are T NA -
reported
reporth Percentage of non-severe hospitalisations thatare | NA -
appropriately treated and reported
reporth_ICU Percentage of severe hospitalisations that are T NA -
appropriately treated and reported
report_natdeathl | Percentage of all people dying outside the hospital | t NA -
with asymptomatic infections reported as covid-
deaths
report_natdeath | Percentage of all people dying outside the hospital | t NA -
CL with symptomatic infections reported as covid-
deaths
report_death_HC | Percentage of all people dying outside the hospital | T NA -

with severe infections reported as covid-deaths

Vaccination
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pclin_v Probability upon infection of developing clinical NA
symptoms if previously vaccinated
pclin_vr Probability upon infection of developing clinical NA
symptoms if previously vaccinated and exposed
prob_icu_v Probability upon hospitalisation of requiring ICU NA
admission if previously vaccinated
prob_icu_vr Probability upon hospitalisation of requiring ICU NA
admission if previously vaccinated and exposed
prob_v_v Probability upon admission to the ICU of requiring a NA
ventilator if previously vaccinated
prob_v_vr Probability upon admission to the ICU of requiring a NA
ventilator if previously vaccinated and exposed
sigmaEV Probability of requiring hospitalization if previously NA
vaccinated
sigmaEVR Probability of requiring hospitalization if previously NA
infected and vaccinated
Vac_campaign | Time to reach target coverage (in weeks) NA
Vac_dur Duration of efficacious period NA
Vac_dur_r Duration of efficacious period if previously infected NA
Vaccine_eff Efficacy against infection NA
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2. Experimental Parameters: Summary of Model Simulations

The following is a summary of the output from the CoMo Consortium model version v18.1.0
which can be accessed through an online interface at https://comomodel.net/.

Model Calibration

Inputs

The CoMo model uses demographic data for Country from UN 2019 Revision of World
Population Prospects
(https://population.un.org/wpp/Download/Standard/Population/). The model is age
structured and the contacts between age classes are assumed to follow those predicted in
[1] for United States of America. Cases and mortality data are downloaded from the
European Centre for Disease Prevention and Control website. Severity and risk of
death are assumed to be age dependent and default values follow estimates from France

[2].

The simulation was started on 2020-02-16 with the following interventions assumed to be
applied for the duration of the observed data: Handwashing, Mask Wearing, Social
Distancing, Self-isolation if Symptomatic, Working at Home, International Travel Ban, School
Closures, Shielding the Elderly, Dexamethasone.

The following chart illustrates the timelines of these interventions:
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There follows a list of the key input values (for a full list, please see the Appendix):
e  Probability of infection given a contact is 0.031
e  Percentage of all asymptomatic infections reported is 2%

e  Percentage of all symptomatic infections reported is 75%
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e  Percentage of all hospital surge bed occupancy (in the app: of all hospitalisations)
reported is 90%

Model output compared with data
The following graph shows the reported cases data compared with the model prediction:

Baseline Daily Cases
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The following graph shows the cumulative mortality data compared with the model
prediction:

Baseline Cumulative Deaths
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The following graph shows the modeled daily hospital census data:
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For this “baseline scenario” between 2020-02-16 and 2021-06-30:

e 62% (95% credible interval: 58.9, 65.9) of the population is predicted to have
experienced the infection (including unreported, mildly symptomatic, and/or
asymptomatic infections)

e 627,906 (95% credible interval: 355,137, 984,761) Covid-19 attributable deaths are
expected during the range of simulation

Baseline compared with hypothetical scenario

The following series of charts represents a series of model projections for various values over
time for both baseline and hypothetical scenarios. In reviewing this output, note that COVID-
19 is a novel disease. Knowledge on transmission dynamics is still being discovered. Models
are therefore based on assumptions and unknown information about the disease. Model
inputs and outputs will change as we learn more about the disease and the impact of
interventions on the disease. Uncertainty is even more pronounced in a country or population
where the epidemic is still at early stage. Options and outputs will change once better
serology, treatments, vaccines become widely available.

A “hypothetical scenario” was simulated with the same inputs values except for the
interventions which were set up as follows: Handwashing, Mask Wearing, Social Distancing,
Self-isolation if Symptomatic, Working at Home, International Travel Ban, School Closures,
Shielding the Elderly, Dexamethasone, Vaccination.

The following chart illustrates the timelines of these interventions:
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For this “hypothetical scenario” between 2020-02-16 and 2021-06-30:

e 56.75% (95% credible interval: 51.7, 62.2) of the population is predicted to have
experienced the infection (including unreported, mildly symptomatic, and/or
asymptomatic infections)

) 556,237 (95% CI: 269,675, 914,071) Covid-19 attributable deaths are expected
during the range of simulation
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Predicted Reported + Unreported cases

Baseline Cases Hypthetical Scenario Cases
2,000,000 2,000,000
[%2] [%2]
[0 [0
(2] (2]
© ©
o o
> >
‘© ©
o o
1,000,000 1,000,000
0 0
202007 2021-01 2021-07 202007 2021-01 2021-07
Cases = Observed = Predicted Reported == Predicted Reported + Un Cases = Observed == Predicted Reported == Predicted Reported + Un

The above graphs show the Predicted Reported + Unreported cases over time expected
from the Baseline compared with the Hypothetical scenario.

Cumulative mortality

Baseline Cumulative Deaths Hypthetical Scenario Cumulative Deaths

4,000,000 4,000,000
3,000,000 3,000,000
. Deaths Natural Exposed
. Deaths Natural non Exposed
. Deaths Treated Hospital » »
. Deaths Treated ICU "‘% %
. Deaths Treated Ventilator 8 8
Deaths Untreated Hospital 2,000,000 2,000,000
. Deaths Untreated ICU
. Deaths Untreated Ventilator
1,000,000 1,000,000
0 0
2020-07 2021-01 2021-07 2020-07 2021-01 2021-07

The above graphs show the cumulative mortality over time expected from the Baseline
compared with the Hypothetical scenario. The expected mortality has been further
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stratified to reflect death from severe COVID-19 during hospital treatment or in severely ill
patients who were not able to access these resources. The predicted COVID-19 attributable
deaths may be compared with mortality from other causes where patients may or may not
test positive for COVID-19 post-mortem depending on their infection status upon death.

Deaths per Age Category

Total Reported Covid-19 Deaths per Age Category Total Reported Covid-19 Deaths per Age Category
Baseline Hypothetical Scenario
411,667 (74.3%) 364,300 (74.07%)
400,000
300,000
300,000
200,000
200,000
100,000
100,000 86,498 (15.6%) 6,627 (15.58%)
39,981 (7.2%) 36,500 (7.42%)
o ) 4,749 (0.9%) 1,523 (0.3%) o PALEAN '77%]‘_,_{_274 0.87%,392 (0.28%)
>=70y.0. 60-70y.0. 50-60y.0. 40-50y.0. 30-40y.0. <=30y.0. >=70yo0. 60-70y0. 50-60y.0. 40-50y.0. 30-40y.0. <=30y.0.
M >=70yo.  50-60y.0. [l 30-40y.0. M >=70yo.  50-60y.0. [l 30-40y.0.
60-70y.0.  40-50y.0. [l <=30y.0. 60-70y.0.  40-50y.0. [l <=30y.0.
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Hospital occupancy
Baseline, Hospital Surge Beds Hypothetical Scenario, Hospital Surge Beds

100,000 100,000

Beds
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50,000 50,000

2020-07 2021-01 2021-07 2020-07 2021-01 2021-07

Baseline, ICU Beds Hypothetical Scenario, ICU Beds

30,000 30,000

20,000 20,000
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2020-07 2021-01 2021-07 2020-07 2021-01 2021-07

Baseline, Ventilators Hypothetical Scenario, Ventilators
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30,000 30,000
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The above graphs show expected hospital occupancy for the baseline and hypothetical
scenarios depending on the input values of resource availability as follows:

e  Maximum number of hospital surge beds is 800685
. Maximum number of ICU beds without ventilators is 60372
. Maximum number of ICU beds with ventilators is 60000

In most simulations, the occupancy for each classification will plateau at the input capacity.
Alevel of flexibility is assumed in the model which allows for the occupancy to exceed
capacity in some cases. Especially in the hospital surge category. For this reason, some
simulations will predict occupancy exceeding capacity.
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Hospital demand
Baseline, Hospital Surge Beds Hypothetical Scenario, Hospital Surge Beds
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The above graphs represent the expected demand for baseline and hypothetical scenarios
for hospital surge beds, ICU beds without ventilators, and ICU beds with ventilators, even if
some of this demand cannot be met with the current health system.

Reproduction number

Baseline, Rt Hypothetical Scenario, Rt

2020-07 2021-01 2021-07 2020-07 2021-01 2021-07
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The above graphs show the model prediction of the reproduction number over time, R_t, if
this value is greater than 1, then the epidemic may spread in the population. R_t may be
less than 1 if either the interventions deployed are sufficient to stop transmission, if a
sufficient percentage of the population have been exposed to the infection and are immune
(herd immunity), or some combination of these outcomes.
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Appendix: Parameter Table

Sheet-Intervention Parameter Value

Parameters Number of exposed people at start date 100

Parameters Proportion of population with partial 0
immunity at the start date

Parameters Probability of infection given contact (0 to 0.2) 0.031

Parameters Percentage of all asymptomatic infections that 2
are reported

Parameters Percentage of all symptomatic infections that 75
are reported

Parameters Percentage of denied hospitalisations thatare = 90
reported

Parameters Percentage of non-severe hospitalisations that 90
are appropriately treated

Parameters Percentage of severe hospitalisations thatare 90
appropriately treated

Parameters Percentage of all asymptomatic infections in 0
previously vaccinated people that are reported

Parameters Percentage of all asymptomatic infections in 0
previously vaccinated and exposed people that
are reported

Parameters Percentage of all asymptomatic infections in 0
previously infected people that are reported

Parameters Percentage of all symptomatic infections in 0
previously vaccinated people that are reported

Parameters Percentage of all symptomatic infections in 0
previously vaccinated and exposed people that
are reported

Parameters Percentage of all symptomatic infections in 0
previously infected people that are reported

Parameters Percentage of all people dying outside the 0

Modeling heterologous vaccination interventions (HVI), Supplementary Materials
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Parameters

Parameters

Parameters

Parameters

Parameters

Parameters

Country Area Param

Country Area Param

Country Area Param

Virus Param
Virus Param

Virus Param

Virus Param

Virus Param
Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param
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Percentage of all people dying outside the

hospital with symptomatic infections reported

as covid-deaths

Percentage of all people dying outside the
hospital with severe infections reported as
covid-deaths

Iterations (1 to 10,000)

Noise (0.01 to 0.2)

Confidence (5 to 25)

Average sample size for seroprevalence

Social Contacts Data

Mean Household size

Mean number of infectious migrants per day
Relative infectiousness of incubation phase
Average incubation period (1 to 7 days)

Average duration of symptomatic infection
period (1 to 7 days)

Month of peak infectivity of the virus (1, 2, ...,
12)

Annual variation in infectivity of the virus
Average duration of immunity (0.5 to 150)

Probability upon infection of developing
clinical symptoms

Probability upon hospitalisation of requiring
ICU admission

Probability upon admission to the ICU of
requiring a ventilator

Proportion of hospitalised patients needing 02

Probability upon infection of developing
clinical symptoms if previously vaccinated

10

10

100
0.03
5

100

United States
of America

2.5
3.5
50
3.5
4.5

January
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Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param
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Probability upon infection of developing
clinical symptoms if previously vaccinated and
exposed

Probability upon infection of developing
clinical symptoms if previously infected

Probability upon hospitalisation of requiring
ICU admission if previously vaccinated

Probability upon hospitalisation of requiring
ICU admission if previously vaccinated and
exposed

Probability upon hospitalisation of requiring
ICU admission if previously infected

Probability upon admission to the ICU of
requiring a ventilator if previously vaccinated

Probability upon admission to the ICU of
requiring a ventilator if previously vaccinated
and exposed

Probability upon admission to the ICU of
requiring a ventilator if previously infected

Probability of infection of people that have
recovered from a previous infection

Change in probability of requiring
hospitalisation if previously vaccinated

Change in probability of requiring
hospitalisation if previously infected

Change in probability of requiring
hospitalisation if previously infected and
vaccinated

Days from seropositve to seronegative
Maximum number of hospital surge beds

Maximum number of ICU beds without
ventilators

Maximum number of ICU beds with ventilators

15

25

25

25

60

60

60

95

95

95

100

800685
60372

60000
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Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param
Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param
Hospitalisation Param

Hospitalisation Param

Modeling heterologous vaccination interventions (HVI), Supplementary Materials

Relative percentage of regular daily contacts
when hospitalised:

Scaling factor for infection hospitalisation rate:
(0.1to 5)

Probability of dying when hospitalised (not req
02):

Probability of dying when hospitalised if req
02:

Probability of dying when denied
hospitalisation (not req 02):

Probability of dying when denied
hospitalisation if req 02:

Probability of dying when admitted to ICU (not
req 02):

Probability of dying when admitted to ICU if
req 02:

Probability of dying when admission to ICU
denied (not req 02):

Probability of dying when admission to ICU
denied if req 02:

Probability of dying when ventilated:
Probability of dying when ventilator denied:

Probability of dying when ventilator required
and not going to hospital:

Probability of dying when icu required (not
02) and not going to hospital:

Probability of dying when icu required (req
02) and not going to hospital:

Duration of hospitalised infection: (1 to 30)
Duration of ICU infection: (1 to 30)

Duration of ventilated infection: (1 to 30)

5

1

30

35

80
95
100

10
12
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Self-isolation if
Symptomatic

(*Self-isolation)
Screening

(*Self-isolation)
Screening

(*Self-isolation)
Household Isolation

(*Self-isolation)
Household Isolation

(*Self-isolation)
Household Isolation

(*Self-isolation)
Household Isolation

Sheet-Intervention

Parameters

Parameters

Parameters

Parameters

Parameters

Parameters

Parameters

Parameters

Parameters
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Adherence:

Overdispersion: (1, 2, 3,4 or 5)

Test Sensitivity:

Days in isolation for average person:

Days to implement maximum quarantine
coverage: (1to 5)

Decrease in the number of other contacts when
quarantined:

Increase in the number of contacts at home
when quarantined:

Parameter

Number of exposed people at start date

Proportion of population with partial
immunity at the start date

Probability of infection given contact (0 to 0.2)

Percentage of all asymptomatic infections that
are reported

Percentage of all symptomatic infections that
are reported

Percentage of denied hospitalisations that are
reported

Percentage of non-severe hospitalisations that
are appropriately treated

Percentage of severe hospitalisations that are
appropriately treated

Percentage of all asymptomatic infections in
previously vaccinated people that are reported

66

80

14

20

100

0.031

75

90

90

90
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Parameters

Parameters

Parameters

Parameters

Parameters

Parameters

Parameters

Parameters

Parameters

Parameters

Parameters

Parameters

Country Area Param

Country Area Param

Country Area Param

Virus Param
Virus Param

Virus Param
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Percentage of all asymptomatic infections in
previously vaccinated and exposed people that
are reported

Percentage of all asymptomatic infections in
previously infected people that are reported

Percentage of all symptomatic infections in
previously vaccinated people that are reported

Percentage of all symptomatic infections in
previously vaccinated and exposed people that
are reported

Percentage of all symptomatic infections in
previously infected people that are reported

Percentage of all people dying outside the
hospital with asymptomatic infections
reported as covid-deaths

Percentage of all people dying outside the
hospital with symptomatic infections reported
as covid-deaths

Percentage of all people dying outside the
hospital with severe infections reported as
covid-deaths

[terations (1 to 10,000)

Noise (0.01 to 0.2)

Confidence (5 to 25)

Average sample size for seroprevalence

Social Contacts Data

Mean Household size

Mean number of infectious migrants per day
Relative infectiousness of incubation phase
Average incubation period (1 to 7 days)

Average duration of symptomatic infection
period (1 to 7 days)

10

10

100
0.03
5

100

United States
of America

2.5
3.5
50
3.5
4.5
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Virus Param

Virus Param
Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Virus Param
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Month of peak infectivity of the virus (1, 2, ...,
12)

Annual variation in infectivity of the virus
Average duration of immunity (0.5 to 150)

Probability upon infection of developing
clinical symptoms

Probability upon hospitalisation of requiring
ICU admission

Probability upon admission to the ICU of
requiring a ventilator

Proportion of hospitalised patients needing 02

Probability upon infection of developing
clinical symptoms if previously vaccinated

Probability upon infection of developing
clinical symptoms if previously vaccinated and
exposed

Probability upon infection of developing
clinical symptoms if previously infected

Probability upon hospitalisation of requiring
ICU admission if previously vaccinated

Probability upon hospitalisation of requiring
ICU admission if previously vaccinated and
exposed

Probability upon hospitalisation of requiring
ICU admission if previously infected

Probability upon admission to the ICU of
requiring a ventilator if previously vaccinated

Probability upon admission to the ICU of
requiring a ventilator if previously vaccinated
and exposed

Probability upon admission to the ICU of
requiring a ventilator if previously infected

January

150
15

25

60

50
15

15

15

25

25

25

60

60

60
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Virus Param

Virus Param

Virus Param

Virus Param

Virus Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param
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Probability of infection of people that have
recovered from a previous infection

Change in probability of requiring
hospitalisation if previously vaccinated

Change in probability of requiring
hospitalisation if previously infected

Change in probability of requiring
hospitalisation if previously infected and
vaccinated

Days from seropositve to seronegative
Maximum number of hospital surge beds

Maximum number of ICU beds without
ventilators

Maximum number of ICU beds with ventilators

Relative percentage of regular daily contacts
when hospitalised:

Scaling factor for infection hospitalisation rate:
(0.1to5)

Probability of dying when hospitalised (not req
02):

Probability of dying when hospitalised if req
02:

Probability of dying when denied
hospitalisation (not req 02):

Probability of dying when denied
hospitalisation if req 02:

Probability of dying when admitted to ICU (not
req 02):

Probability of dying when admitted to ICU if
req 02:

Probability of dying when admission to ICU
denied (not req 02):

95

95

95

100

800685
60372

60000
5

15

25

30

35

40

50

60
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Hospitalisation Param

Hospitalisation Param
Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param

Hospitalisation Param
Hospitalisation Param
Hospitalisation Param

Self-isolation if
Symptomatic

(*Self-isolation)
Screening

(*Self-isolation)
Screening

(*Self-isolation)
Household Isolation

(*Self-isolation)
Household Isolation

(*Self-isolation)
Household Isolation

(*Self-isolation)
Household Isolation

Social Distancing
Handwashing
Mask Wearing

Working at Home
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Probability of dying when admission to ICU
denied if req 02:

Probability of dying when ventilated:
Probability of dying when ventilator denied:

(v16.2) Probability of dying when ventilator
required and not going to hospital:

(v16.2) Probability of dying when icu required
(not 02) and not going to hospital:

(v16.2) Probability of dying when icu required
(req 02) and not going to hospital:

Duration of hospitalised infection: (1 to 30)
Duration of ICU infection: (1 to 30)
Duration of ventilated infection: (1 to 30)

Adherence:

Overdispersion: (1, 2, 3,4 or 5)

Test Sensitivity:

Days in isolation for average person:

Days to implement maximum quarantine
coverage: (1to 5)

Decrease in the number of other contacts when
quarantined:

Increase in the number of contacts at home
when quarantined:

Adherence:
Efficacy: (0-25%)
Efficacy: (0-35%)

Efficacy:

70

80
95
100

80

95

10
12
66

80

14

20

100

80
10
20
85
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Working at Home

School Closures
Shielding the Elderly
Shielding the Elderly
Vaccination
Vaccination

Vaccination

Vaccination
Vaccination
Mass Testing
Mass Testing

Dexamethasone

Dexamethasone

Dexamethasone

Dexamethasone

Dexamethasone
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Home contacts inflation due to working from
home:

Home contacts inflation due to school closure:
Efficacy:

Minimum age for elderly shielding: (0 to 100)
Time to reach target coverage (1 to 52)
(v16.2) Duration of efficacious period

(v16.2) Duration of efficacious period if
previously infected

Efficacy

(v16.2) Efficacy if previously infected
Sensitivity

[solation days

Relative risk of dying if needing O2 and taking
Dex

Relative risk of dying if needing ventilation and
taking Dex

Relative risk of dying if needing but not
receiving 02 and taking Dex

Relative risk of dying if needing but not
receiving ventilation and taking Dex

Change in ventilation requirement if given Dex

10

20
95
70

100
100

100
80
14
82

64

82

64

87
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3. Disclaimer for CoMo Consortium Model
(from the model website, https://comomodel.net/)

“Whilst every effort has been taken during the development of this tool/model for it to be as
accurate and reliable as possible it is important that the user understands that the outputs are
a prediction based on the assumptions chosen through the input parameter values. In view of
the current uncertainty on the COVID-19 mechanisms of action, the output of the model should
be used to explore multiple scenarios and in combination with a larger evidence base during
decision-making. The appropriate use of this tool/model and its output can contribute to
effective policymaking, but misuse or misinterpretation of the output can mislead decision-
making. Any decisions taken whist using these tools are the responsibility of the user and no
liability whatsoever will be taken by the developers/authors of the tool”
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