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NOSOCOMIAL OUTBREAKS
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Molecular typing

Central dogma of (hospital) epidemiology

~

CONTROL

Evasive action

/
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EPILINX

AN SOFTWARE TOOL TO
ANALYZE PATIENT NETWORKS

Applications for infection
control
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Available information

« Submitting Clinical lab (Regional)

« Submitting department (Hospital)

« Travel history (sometimes..)

* Clonal link (WGS based cgMLST/SNP)

Requirements for (timely) national MQ;
outbreak detection T ¥

« Fast(er) typing information | sw\ N\

- Updated patient movement information «e--fai . gn 58
«__Ability to process data fast mf &

 Ability to communicate fast
W CoiLinx
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W EpiLinx

Upload data file (.csv or .rds):

/ﬁ‘ Home ﬂ_ Unit overview Jem unit activity Y Epicurve 93. Demographics E':Networks ETrack patient

Welcome to EpiLinx 1.3.2!
Please submit .csv or .xlsx file for analysis.

NUMBER OF OUTBREAKS NUMBER OF PATIENTS NUMBER OF DEATHS FULL TIMELINE
INFILE . . . IN CURRENT OUTBREAK IN CURRENT OUTBREAK “ OF CURRENT OUTBREAK
1 sl 13 2 E 06. jan. 2019 - 22. dec. 2019

Select Region(s):
Alpha Beta Delta Epsilon

Select no. of days between
admissions:

Generic “base R” software tool (“Shiny” tool package)
(Under development)

Input:

Anna Emilie Henius
« Selected data based on typing (MLST/cgMLST) Statens Serum Institut
« Patient hospitalization information (National or local)
» Other epidemiological data (sample date, death ect..)
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Patient CPR Hospital = Department In-date Out-date | Sample date Age Gender
1 010101-0101 D D1 01-jan-18 10-jan-18 18 M
1 010101-0101 D D1 01-mar-18 10-mar-18 18 M
1 010101-0101 D - 01-jun-18 10-jun-18 18 M
1 010101-0101 D 01-aug-18 10-aug-18 18 M
1 010101-0101 D D1 01-okt-18 10-okt-18 18 M
1 010101-0101 A Al 01-jan-19 01-jan-19 18 M
1 owio1-0101f B B1 03-jan-19  03-jan-19 18 M
1 010101-0101 A A2 06-jan-19  06-jan-19 18 M
1 010101-0101 A Al 07-jan-19 08-jan-19 18 M
1 owwiowil B Bl 14-jan-19 15-jan-19 18 M
1 010101-0101 D D1 01-feb-19  10-feb-19 13 M
2 020202-0202 E E1 02-feb-18  12-feb-18 16 F
2 020202-0202 E E2 02-apr-18 12-apr-18 16 F
2 020202-0202 E E3 02-maj-18 12-maj-18 16 F
2 020202-0202 E 02-sep-18 12-sep-18 16 F
2 020202-0202 c 01-jan-19 01-jan-19 16 F
2 020202-0202 c2 02-jan-19 02-jan-19 16 F
2 020202-0202 A Al 08-jan-19 10-jan-19 16 F
2 020202-0202 11-jan-19 11-jan-19 16 F
2 020202-0202 c1 15-jan-19  15-jan-19 16 F
2 020202-0202 02-feb-19  12-feb-19 16 F
3 030303-0303 03-mar-18 13-mar-18 15 M
3 030303-0303 03-jul-18  13-jul-18 15 M
3 030303-0203 02-jan-19 02-jan-19 15 M
3 030303-0203 10-jan-19 11-jan-19 15 M
3 030303-0303 15-jan-19  15-jan-19 15 M
4 040404-0404 04-apr-18  14-apr-18 14 F
4 040404-0404 02-jan-19  03-jan-19 14 F
4 040404-0404 04-jan-19 04-jan-19 14 F
4 040404-0404 10-jan-19 11-jan-19 14 F
4 040404-0404 12-jan-19 13-jan-19 14 F
4 040404-0404 04-feb-19  14-feb-19 14 F
5 050505-0505 05-maj-18 15-maj-18 13 M
5  050505-0505 06-jan-19 08-jan-19 13 M
5  050505-0505 13-jan-19 14-jan-19 13 M
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WGS-based data (cgMLST)
13 patients with the same cgMLST type
0-5 alleles difference between isolates

A maximum of 8 alleles in total

CgMLST
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Mouse over datapoeint in plot to show values of patient ID, date and unit respectively!
Patient 13-
Patient 12+ I
Patient 11-
Patient 10~
Pstient 5-
Patient 3~

Fatient 7 - I |

Fatient §-

Patiant

Fatient 5~

Patient 4 -

Fatient 3~

Patient 2~

Patient 1-

ape1a -
jan-20 -

Search;

End Duration_days

Patient.1 Patient.2

All All All All All All
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Activity per unit

(A0} Events per unit E Data for selected unit

Number of patients per departments

Unigue patient admissions
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EPILINX — DIRECT NETWORK L B

¢ Directunitlinks [ Indirectunitlinks [J Hospital links

t hospitalization network

Colored bubbles indicate submitting department
Colored lines indicate department with co-hospitalization
Dates above lines indicate date of first co-hospitalization

Linking unit = Hesp_D, Dept_ 113 — Hosp D, DEpr—T2% — Hosp D, Dept 31| = Hosp_ D, Depi B~ Heosp D, Dept 83

Link type — Direct link (Same unit'same period)

. Hosp D, Dept_1132 . Heosp_ v, Dept 128 . Hesp D, Dept G54 . Hesp Dv, Dept GE
. Hosp_D, Dept_128 . Hesp_Dr, Dept 31 . Hesp_ D, Dept 56

Sampling unit
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Select patient:

Patient 1 -

patent 1- O NTETIT T | 1 11 1

: . : : : : & . : : :
: e ¥ B H ) 2 3 i g E
E = E a Bl H H z 2 3 =
Date
Patient 1's network BB show table of admissions
Select linktypes: Table of admissions
[# Directunitlinks ) Indirectunitlinks ) Hospital links
S Excel Search:
== Hospital link {Same hospital'same period)
Indirect link {Same unit/shifted period within 13 days) Patient Date unit
\ Linking unit () Patient 1 2019-12-22 Hosp_D, Dept_64
\
® 3 S -
e . o@;\ — Hosg_D\ Dept 113 2 Patient 1 2019-12-15 Hosp_D, Dept_64
‘?‘b?"- _ ‘3\\ = Hosp_D, Dept_34 A
S0F . 3 — Hosp_D, Dept_84 3 Patient 1 2019-11-28 Hosp_D, Dept_64
S
- . 4 Patient 1 2019-11-24 Hosp_D, Dept_34
. . \% ~. sampling unit
/"\‘3’“9 ! - 5 Patient 1 2019-00-15 Hosp_D, Dept_79
- » N \e%.g,; . Hosp_D. Dept_ 113 atien -08- osp_D, Dept_’
. ; Y . Hosp_D, Dept 128 6 Patient 1 2019-09-08 Hosp_D, Dept_64
% "~ o
2 -~ . Hose, D, Dest 125 7 Patient 1 2019-08-05 Hosp_D, Dept_64
iR T
; . Hosp_D. Dept 21 8 Patient 1 2019-07-31 Hosp_S, Dept_81
! . Hosp_D. Dept 54 9 Patient 1 2010-07-21 Hosp_D, Dept_64
; X 3
. . Hosp,_ D). Dept_55 10 Patient 1 2019-07-09 Hosp_D, Dept_324

Showing 1 to 10 of 91 entries

Previous
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' pl I‘ ’ X - Following Patient Networks

H ital ffer tim | ion | mogr. work
Upload data file (xIsx): Department ospita Buffer time nfection loads Demographics Networks

Browse...

https://nrar.shinyapps.io/epilinx web/

Being developed to handle patient contact data

_ Welcome to Epilinx 1.3.2!

Please submit .csv or .xlsx file for analysis.

 National data

Network02

* Regional/local hospital data

Networko2

NUMBER OF OU...
IN FILE

NUMBER OF PATL...
o IN CURRENT QU...

2

L — ] 5

Inclusion criteria
* Whole Genome Sequence typing (cgMLST, wgMLST, SNP ect)

» Locally available phenotypic data (AST, MALDI-TOF, Rapid diagnostic kits..)



https://nrar.shinyapps.io/epilinx_web/
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DANMAP 2020

Use of antimicrobial agents and occurrence of
antimicrobial resistance in bacteria from food
animals, food and humans in Denmark
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Table 8.10 Outbreaks of carbapenemase-producing Enterobacterales (CPE) and carbapenemase-producing organisms (CPO) during

2020, n=20, Denmark DANMAP 2020
Qutbreak Patients Patients Type of Species .
ID Year total 2020 Carbapenemase Qutbreak (clonal spread) Regions Status
Qutbreaks of carbapenemase-producing Enterobacterales (CPE)
41 20122020 52 13 NDM-1 Clonal  sr1g ¢. freungii ~ G2P1al Region/Central Denmark 6o g
plasmid Region/North Denmark Region
Clonal/l  ST90 E. cloacae/  Capital Region/South Denmark ]
48 20132020 23 4 OXA436IOXA-48 | cmid ST22 C. freundii Region/Zealand Region Verified
24 2014-2020 10 1 OXA-181 Clonal ST410 E. coli Capital Region Verified
25 20142020 rd 1 QXA-48 Clonal STARF cali Cani i j i
21 2015-2020 60 19 NDM-5/0XA-181  Clonal ST410 E. coli Capital Region/Zealand Region Verified l
22 2015-2020 6 1 OXA-181 Clonal ST440 E. coli ~ Region Possible
42 20152020 9 2 OXA-48 Clonal  ST65C. freundii ~ Capital Region/North Denmark o 60 g
Region/Zealand Region
33 2016-2020 23 16 OXA-232 Clonal ST231 Central Denmark Region Verified
K. pneumoniae
ST15 . . . .
35 2017-2020 4 2 OXA-48 Clonal K. pneumoniae Capital Region/Zealand Region ~ Possible
51 2018-2020 3 1 OXA-48 Clonal ST73 E. coli Central Denmark Region Possible
7 2019-2020 7 5 NDM-5 Clonal ST167 E. coli Capital Region Verified
1061* 2020 3 OXA-181 Clonal ST22 C. freundii Central Denmark Region Possible
N ST16 K. ; .
1054 2020 2 OXA-48 Clonal preumoniae Zealand Region Possible
1057* 2020 3 OXA-244 Clonal ~ ST38E.coli ~ CPMaIRegion, g?:n“‘h Denmark  bossible
N OXA-48 . . .
1059 2020 2 OXA-48 Clonal B i Capital Region Possible
1060* 2020 2 NDM-1 Clonal ST78 . Capital Region Verified
E. hormaechei ) )
1062* 2020 2 NDM-5 Clonal ST79 ~  Capital Region, Central Denmark o1\
E. hormaechei Region
1068* 2020 2 OXA-48 Clonal  ST18 C. freundii Capital Region Possible
1062 2020 2 NDM-5 Clonal I e e e
E. hormaechei Region
1068* 2020 2 OXA-48 Clonal ST18 C. freundii Capital Region Possible
Qutbreaks of carbapenemase-producing organisms (CPQ)
. ST195 . . .
1058 2020 1 OXA-23 Clonal A\ it Capital Region Verified
1067 2020 2 OXA-23 Clonal ST195, ST1B‘!.6 South Denmark Region Verified
A. baumannii

21
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