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Epidemic intelligence (EI) is the early identification of potential
nealth threats, as well as their verification, assessment and investigation L
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Manual monitoring of social media for epidemic
intelligence activities at ECDC
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Why automated monitoring of Twitter for epidemic
intelligence?

e Detect low signals

e Detect signals from places with low media
coverage

Reduces human » Not dependent on preselected list of users
intervention e Tool will alert us, instead of us searching

Improved
timeliness

e Near real-time signal detection
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Epitweetr project timeline

2019 2021
| Today
Jul 15 Jun 3 Oct1l
Start project Expert workshop epitweetr v1 publicly available
W ET{ Gl
search
Jul 15 - Aug 30
concept
Jul 15 - Dec 31
Pilot tool
Jul 15 - Oct 15
epitweetr 1.0 dev epitweetr 1.1 dev epitweetr 2.0 de
Feb 14 - May 18 Jun 7 - Aug 28 Mar 17 - May 30
epitweetr
Internal training ' External trainings
Sep 28 - Sep 30 Nov 24 - May 24
1 - Geolocation review
Sep 11 - Dec 31
Evaluation* 2 - Signal review

Oct 10 - Feb 28

3 - manual vs epitweetr

Oct 10 - Feb 28 6
* https://www.medrxiv.org/content/10.1101/2021.03.25.21254342v1



https://www.medrxiv.org/content/10.1101/2021.03.25.21254342v1

epitweetr: : Early detection of public health threats &
from Twitter data €Coc

« First tool that allows to automatically monitor trends of Twitter data
(tweets, retweets and quotes) by time, place and topic

« Aim to early detect public health threats through signals (unusual increase in
the number of tweets?

 Machine learning components: geolocation, signal detection, email alerts

 R-based, but no previous R knowledge required
* Free, open-source (EUPL-1.2)

« Legal: ECDC Internal Procedure and Data Protection Impact Assessment


https://www.ecdc.europa.eu/en/publications-data/epitweetr-tool
https://github.com/EU-ECDC/epitweetr
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epitweetr interactive web application
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epitweetr community QeaiGilEle et

H EU-ECDC/ epitweetr

<{> Code @) Issues i1 Pull requests

1. General

Welcome to epitweetr!

@ lauespinosa

1. What is your affiliation?

) Discussions

2. Training matenial

Extracting Twitter data ...

@ lauespinosa

Mational public health institution or ministry of health

Other national institutions or ministries

International public health organisation

Other international organisations

Research institution

Other

Source: https://qithub.com/EU-ECDC/epitweetr/discussions; https://cranlogs.r-pkg.org/badges/grand-total/epitweetr
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Non-communicable diseases

Missinformation and disinformation

Drug use and addiction

Vaccines, medicines and medical devices

Sentiment analysis

Other

16

@ Security

4. Ideas and feedback

Survey on epitweetr us...

@ lauespinosa

2. What is the scope of the topics you are monitoring with epitweetr ?

60%

20%

0%

0%

0%

0%

20%

Four
external
trainings

3. What is your main objective for using epitweetr ?

Learn and try epitweetr’'s functionalities
0%

Assess epitweetr's usability and relevance for my work

I 20%
Use epitweetr for a specific project or task

0%
Use epitweetr for my daily work

40%
Implement the use of epitweetr in my team
I 20%

Get inspired by epitweetr for developing a similar tool
20%



https://github.com/EU-ECDC/epitweetr/discussions
https://cranlogs.r-pkg.org/badges/grand-total/epitweetr

Thank you for your attention
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Tweet collection

Twitter Standard Search API version 1.1

« Limited to tweets in the past ~7 days

« Not exhaustive (focus on relevance)

« It is free and sufficient to meet objectives of tool

Configure topics/keywords (topics.xlsx) = in Shiny app

A B C
1 '# Topic Query
2 1 Measles measles OR sarampion OR rougeole OR sarampo OR gafeira OR morrinha
3 2 Rubella rubella OR rubeola OR rubeole OR rubeola OR roseola
4 3 Mumps mumps OR parotitis OR paperas OR oreillons OR parotidite OR papeira OR caxumba
5 4 Dengue dengue OR denv OR den-1 OR den-2 OR den-3 OR den-4 OR den-5
6 5 Haemorrhagic fever hemorrhagic fever OR haemorrhagic fever OR vhf OR fiebre hemorragica OR fhv OR fievre
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Detecting signals with epitweetr: Process overview @gﬁ
S ———— For each topic:
= Location

= Number of tweets
= Threshold
= Topwords

|

If number of El officer

tweets
surpasses EI officer va:':illlebﬁlé: in
threshold: checks alert alert for EI

epitweetr _al€ EL
sends alert filtering criteria

EI officer
continues EI
steps as usual

(validation,
descriptive
analysis,
assessment...)

epitweetr
monitors
Twitter data:
by topic, time &
place

If needed, EI
officer
searches for
related tweets
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epitweetr and machine learning

Geolocation
(tweet)

Two steps (scores)

Language vectors,
fasttext, labelled
database

Geonames, VSM variant,
lucene

Signal
detection

Modified EARS algorithm
(mean, SD)

Down-weighting outliers

Bonferroni correction

B
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Email alerts

Subscribers

s
s
==
- e

Near-real-time and
scheduled

Topic and
regions/countries



Preliminary results and use

Signals not detected
by other sources

Top words of tweets mentioning Ebola
from 2020-10-06 to 2020-10-12

Cazes

Count

Ebola negative test of
haemorrhagic fever —
South Sudan

Signals detected
earlier than others

Geographical distribution of tweets mentioning brucellosis
from 2020-09-01 to 2020-10-08
with tweet location (n=208) _

W

Number of Tieets:154
Location: Lanzhaou

Brucellosis outbreak from
biopharmaceutical plant —
Lanzhou, China

= Selected — Excluded — Lakes 4 8 40 200

Geolocation
(tweet)

Geographical distribution of tweets mentioning brucellosis
from 2020-09-01 to 2020-10-08
with tweet location (n=206) _,

| 7 Selected — Excluded — Lakes 4 8 40 207

~ 80-90% gets geolocated
~ 30% accuracy
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Epitweetr evaluation: Geolocation @ C

300 random tweets from 11, 16, 19 and 22 Sep 2020 (1,200 tweets)

Table 1. Summarised results from the tweet geolocation evaluation

Country Subnational Country Subnational
1200 1200 804 804
361 311 292 283
- 30.1% 25.9% 36.3% 35.2%
72.6% 72.2% 56.6% 56.2%
_ 51.6% 50.6% 69.2% 68.3%
- 74.9% 74.2% 75.7% 74.9%
48.6% 48.1% 48.6% 48.1%
_ 66.6% 66.3% 62.8% 62.7%

Source: https://www.medrxiv.org/content/10.1101/2021.03.25.21254342v1



https://www.medrxiv.org/content/10.1101/2021.03.25.21254342v1

Epitweetr evaluation: Signal detection @C
Signals from working days between 19 Oct and 30 Nov 2020

« 11,313 signals - 448 evaluated (334 events + 114 false signals)

* From 448 evaluated signals:
= 63 COVID-19 related (48 events + 15 false signals)
= 49 had only one tweet (24 events + 25 false signals)
= PPV (general) was 3.0% and PPV (specific) was 74.6%


https://www.medrxiv.org/content/10.1101/2021.03.25.21254342v1

Epitweetr evaluation: Manual vs epitweetr @ C

Table 2. Summarised metrics of eiitweetr evaluation.

Number of signals 188 448
Number of events 184 334
IRA [95% CI] 47.9% [43.8% - 52.0%)] 78.6% [75.2% - 82.0%]
PPV [95% CI] 97.9% [95.8% - 99.9%)] 74.6% [70.5% - 78.6%)

Figure 4. Histogram showing validation time differences in hours between epitweetr and
manual method
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Source: https://www.medrxiv.org/content/10.1101/2021.03.25.21254342v1



https://www.medrxiv.org/content/10.1101/2021.03.25.21254342v1

