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Epidemiological parameters as an end in themselves™

Case fatality rate Reproduction number

What was the severity in the last s an outbreak of this pathogen usually
outbreak? subcritical (i.e. R < 1)?

* Direct interpretation without calculation
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Epidemiological parameters as an end in themselves™

Case fatality rate

What was the severity in the last
outbreak?

Reproduction number

ls an outbreak of this pathogen usually
subcritical (i.,e. R < 1)?

epireview

* Direct interpretation without calculation




Epidemiological parameters as a means to an end

Declare end of the outbreak

What is the maximum or 95th
percentiles of the incubation period
to estimate if transmission has
ceased?




Epidemiological parameters as a means to an end
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Epidemiological pipelines
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Use of {epiparameter} in Rt pipeline #18

ntncmch started this conversation in Workstream 3: Storage and use of parameters

ntncmch on May 16 Category

Workstream 3: Storage and use of
parameters

[ #]
Here is the R script by @annecori and @ntncmch that attempts to use the {epiparameter} package in a typical Rt estimation pipeline,

using both {EpiEstim} and {EpiNow2}.

Labels
The 10 problems discovered are marked with # TOD0-1,2,etc . It remains to be discussed whether these issues should be posted on

{epiparameter} or in other packages. None yet

# EpiParameter workshop @ 4 participants

library(epiparameter)

library(epireview) : a Go

library(simulist)

library(here)

library(tidyverse)

library(EpiEstim) 7

libra rz(i:cidencez) & Unsvbscribe

library(EpiNow2) You're receiving notifications because you're
watching this repository.

Notifications

# downloaded from https://royalsocietypublishing.org/doi/suppl/10.1098/rstb.2016.0308
data <- read_csv(here("data/epiparameter/rstb20160308suppl.csv"))
(® create issue from discussion
# select Sierra Leone
data_sle <- data %% filter(Country == "Sierra Leone")

Credit Anne Cori & Anton Camacho




Estimate R: pipeline

I.

Read in data

PHILOSOPHICAL
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Estimate R: pipeline

2. Subset to Sierra Leone

3. Plotdailyincidence curve
(epi curve)




Estimate R: pipeline

4. Convertlinelistdata.frameto <incidence>

Ob]eCt epireview

A . —
epiparameter
Epiverse
poneres by CATAONE

Load Ebola epiparameters from {epireview}

Subset to serial interval from Faye et al. (2015)

Convert epireview data. frame to <epidist>
object

Calculate PMF of discretised serial interval
(<epidist> methods)



Estimate R: pipeline

Epidemic curve
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9. Calculate Riwith {EpiEstim}: | =necor
a. SIPMF
b. SImean and SD
c. Uncertain SI

Explored Sl distribution

10. Calculate R:with {EpiNowz2}




Estimate R: pipeline

i 101 201 301 401 501
ime

9. Calculate R-with {EpiEstim}: | esmawr

a. SIPMF
b. SImean and SD
c. Uncertain SI

Explored Sl distributions

10. Calculate R:with {EpiNowz2}




Estimate R: pipeline

>

New reports
per day

9. Calculate R:with {EpiEstim}: |
a. SIPMF
b. SImean and SD
c. Uncertain SI

per day
3

New infections
w
8

o

O

Now Ao

Effective
reproduction no.

10. Calculate R:with {EpiNow2}

o

Type i Estimate _ Estimate based on partial data . Forecast




Tangent: Collaborative epi analytics and package ecosystem
G sirk o vy

This is great, thanks for sharing! Just a couple of comments relating to EpiNow2:

# TOD0-8: write function that compute a max based on a
# given percentile (e.g. max such that 99% of the density)

See epiforecasts/EpiNow2#533
# TOD0-9: epinow accept incidence2 objects

We're thinking of making the column names more flexible in EpiNow2, which would address this to some degree. We could also add an
S3 method to accept incidence?2 objects but I'm not sure it's worth the overhead if all it does is rename some columns (happy to
convinced otherwise).

epiforecasts/EpiNow2#505
powered by ATALONE

## NOTE this is slow

This is largely a consequence of the settings used. We're hoping to clarify this in the future:
epiforecasts/EpiNow2#629

™ @ 0 replies

Collaboratory

Pandemic and Epidemic Intelligence

EpiParameter Community




Tangent: Collaborative epi analytics and package ecosystem

-
A Y .
&i TimTaylor on May 23

@annecori , @ntncmch - I've just release incidence 2.3.0 to CRAN (binaries waiting to be built but source there) and you can now do:

inc_sle <~ LD
incidence2::incidence(data_sle, date_index = "DateOnset", complete_dates = TRUE)

hopefully that crosses off TODO-1.

™M1 @ 1reply

ntncmch on May 28 = Author
This is great, thanks! | was not aware of the function incidence2::complete_dates but | agree it's nice to have the option

directly in incidence2::incidence .

(©)

Write a reply

™ @ 0 replies
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EpiParameter Community

powered by CATAONE




Tangent: Collaborative epi analytics and package ecosystem

- |

e

@ joshwlambert last week edited ~

Thanks for contributing this @ntncmch and @annecori, and for pointing out the areas where improvements were needed. It's also
great to see other package developers incorporating the suggestions.

TODO-4

TODO-4: ideally we should get prob_dist directly
e.g. epiparameter:::as_epidist(serial_interval_faye, prob_dist = "gamma")

This has been addressed in epiverse-trace/epiparameter#335 and is available by reinstalling the package.

T n y TncidenceZ: : comp lete_dates opton
directly in incidence2::incidence .

(©)

Write a reply
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Idealised estimate R: pipeline

Data Import and cleaning

Convert to <incidence>

Load {epireview} parameters
Convert to discrete <epidist> with
subsetting within as_epidist()
Calculate R: with {EpiEstim}




inc_sle <- incidence2::incidence(

Idealised estimate R: pipeline JEEREES

date_index = "DateOnset",

complete_dates = TRUE
Data Import and cleaning )
Convert to <incidence>

Load {epireview} parameters
Convert to discrete <epidist> with

subsetting within as_epidist()
Calculate R: with {EpiEstim}




inc_sle <- incidence2::incidence(

Idealised estimate R: pipeline JEEREES

date_index = "DateOnset",
complete_dates = TRUE

Data Import and cleaning )

Convert to <incidence>
. ebola <- epireview::load_epidata("ebola")

evd_SI_ep <- epiparameter::as_epidist(

Load {epireview} parameters

ebola,

Convert to discrete <epidist> with epi_dist = "serial interval’,

= author = "Faye",

subsetting within as_epidist() prob_dist = "gamma",
discretise = TRUE
Calculate R: with {EpiEstim}




Data Import and cleaning
Convert to <incidence>
Load {epireview} parameters

Idealised estimate R: pipeline

/

Convert to discrete <epidist> with

0

subsetting within as_epidist()

Calculate R: with {EpiEstim}

inc_sle <- incidence2::incidence(
data_sle,
date_index = "DateOnset",
complete_dates = TRUE

)

ebola <- epireview::load_epidata("ebola")
evd_SI_ep <- epiparameter::as_epidist(
ebola,
epi_dist = "serial interval",
author = "Faye",
prob_dist = "gamma",
discretise = TRUE

res <- estimate_ R(
incid = inc_sle,
method = "non_parametric_si",
config = make_config(evd_SI_ep)

)




Idealised estimate R: pipel

inc_sle <- incidence2::incidence(
data_sle,
G ) € date_index = "DateOnset",
S e P B complete _dates = TRUE

e

ebola <- epireview::load_epidata("ebola")
evd_SI_ep <- epiparameter::as_epidist(
ebola,
epi_dist = "serial interval",
author = "Faye",
prob_dist = "gamma",
discretise = TRUE

s_epidist(serial_inte

res <- estimate_ R(
evd_ST_pnf))) incid = inc_sle,
method "non_parametric_si",
config make_config(evd_SI_ep)

plot(res2)




Estimate the final size of an epidemic ﬂsg

Epiverse
o, QARAOIE

ebola <- epireview::load_epidata(pathogen = "ebola")
ebola_params <- ebola$params
ebola_r <- ebola_params[grep(

pattern = "Reproduct", x = ebola_params$parameter_type

o |

ebola_r_ep <- epiparameter::as_epidist(ebola_r[10, ])
finalsize::final size(r0® =
ebola_r_ep$summary_stats$mean)




Estimate the case fatality risk

Epiverse
oo by CllAONE

data(ebolal976, package = "cfr")
ebola <- epireview::load_epidata(pathogen = "ebola")
ebola_params <- ebola$params
ebola_onset_to_death <- ebola_params]|
grep(pattern = "Death", x = ebola_params$parameter_type),

]
onset_to_death <- epiparameter::as_epidist(ebola_onset_to_death[27, ])
cfr::cfr_static(data = ebolal976, delay_density = as.function(onset_to_death))




Design patterns for interoperability

Mapping between fields
> Clear and consistent naming of fields

Validation on both sides

. . .. Data icons created by
> Ensure data complies with definitions (data Freepik - Flaticon

dictionary)

Minimise overlap in package functionality
> Well-defined scope of packages, classes and methods

Utilise existing infrastructure

> Class dispatch in R (S3) "3"?:-
> Use existing classes (distribution and citation) R



https://www.flaticon.com/free-icons/data
https://www.flaticon.com/free-icons/data

Balancing benefits and downsides of interoperability

Pros:

Entirely reproducible in a single environment (no
manual copy and pasting or moving between R and
Excel)

Leverage well tested packages and functions to make
robust analyses

Predictable interoperable pipelines can be packaged into
automated reports (e.g. {episoap})

Cons:

> Tightly coupled packages can create fragile code when
upstream dependencies have breaking changes




Thanks for listening

Any Questions?
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