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1. Purpose

WHONET is a free desktop Windows application for the management and analysis of
microbiology laboratory data with a particular focus on AMR surveillance. In PNG, AMR
data is exported from the SENAITE laboratory information management system as a
comma-separated values (CSV) file, and converted using BacLink into a WHONET file for
data analysis at the facility and national levels. The various analysis types on WHONET
are used to make sense of the data.

2. Scope

This procedure applies to AMR data management and analysis within the National AMR
Steering Committee as the national coordinating centre, CPHL as the national reference
laboratory and AMR surveillance sites. It is also applicable to animal health laboratories
using WHONET for AMR data analysis.

3. Principle/Clinical application
AMR data should be analysed and reported to relevant stakeholders at the surveillance
site level (clinicians, hospital management), nationally (relevant government

departments and committees, development partners) and globally (Global AMR
Surveillance and Use System [GLASS]) to drive policy and action.

4. Responsibilities

Role Responsibility

Quality officer Export CSV file from SENAITE

(surveillance site Convert to WHONET file using BacLink

laboratory)
Perform data analysis using WHONET
Provide feedback to Medicines and Therapeutics Committee
Share data files and reports with CPHL

National AMR data Provide support to surveillance sites on AMR data

officer (CPHL) management
Support development and provide feedback on AMR
surveillance reports developed by surveillance sites
Compile, analyse and report on AMR data from all
surveillance sites

5. Data file

The starting point for data analysis using WHONET is a data file containing AMR data
from the surveillance site(s) derived from the laboratory information management
system SENAITE.
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Equipment/Materials

Computer or laptop
WHONET 2021 software
AMR data file(s)
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7. Procedure

7.1 Isolate listing and summary: for analysis of individual isolate results

a) From the main WHONET screen, click on ‘Data analysis’ and ‘Data analysis’.

@ WHONET 1 - o Mot 55

@ Data analysis: PNG Model S5
I Analysis type I Options ‘ | One per patient
Organisms Isolates
Datafiles Output Screen v
Macros Beginanalysis Exit
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a) Select ‘Analysis type’. By default, WHONET selects ‘%RIS and test
measurements’. To the left of this heading, click ‘Isolate listing and summary’

: « )
and click ‘OK".
° Analysis selection - lsolate listing and summary
Use the buttons below 1o select and configure the analysis
Isolate listing and summary  %RIS and test measurements | Scalterplot | Resistance profiles | I1solate alerts | Cluster alerls
Repor format
(O 1. Listing Summarny
O 2 Summary Rows 1 [Organism 1~
EA Tables 2 (Mons) ~
F Graphs 3 (Nonw) ~
@ 3 Both
Columns Specimen date ~ . Month v
Options
Listing Summary
[ include isolate alens [ Include duster alens
oK

b) Select ‘One per patient’, select ‘By patient’ and click ‘OK’.

0 One isolate of species by patient X
Include which results in the analysis of each species?
(O Byisolate
® By patient

(O Bytime interval or resistance phenotype

(@) Firstisolate only

(O Firstisolate with antibiotic results

The following options are only available for %RIS calculations.
() Average resistance result for each antibiotic

(O Mostresistant result for each antibiotic

(O Most susceptible result for each antibiotic

() One resultfor each antibiotic interpretation
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c) Select organism(s) for analysis and click ‘OK’.

Q Organisms

Select the organisms that you would like to include in the analysis
Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.

WHONET organism list Analysis organism list
Code Clear list
[] Extended list [] organism groups [] Analyze as one organism
%aba Acinetobacter baumannii A eco Escherichia coli

| bir Bacteroides fragilis

pce Burkholderia cepacia

cco Campylobacter coli

caj Campylobacter jejuni ss. jejuni

cal Candida albicans

cfr Citrobacter freundii

cdp Corynebacterium sp. (diphtheroids)

cmv Cytomegalovirus =

eae Enterobacter aerogenes

ecl Enterobacter cloacae i

eav Enterococcus avium

efa Enterococcus faecalis

efm Enterococcus faecium

ent Enterococcus sp.

ebv Epstein-Barr virus

eco Escherichia coli

157 Escherichia coli 0157:H7

hin Haemophilus influenzae

hxb Haemophilus influenzae (not type b)
| hib Haemophilus influenzae (type b) v

Search oK

d) Define isolate selection criteria and click ‘OK’.

0 Isolates

To define selection criteria, choose a data field and click on 'Define criteria’.

Location
Department
Location type
Specimen number
Specimen date
Specimen type (Numeric)
Reason

Isolate number
Organism
Organism type
Serotype
Beta-lactamase

(] Exclude Iaboratory isolates: Specimen type ='qc’, 'Ia’, 'ex’, ‘Department = lab’
[ Exclude screening isolates: Specimen type ='sc’,'mr, vr', ‘od’

@® Include isolates that satisfy all of the selection criteria.
O Include isolates that satisfy at east one of the selection criteria.

| Define criteria | Clear this c

rion Clear all criteria OK
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0 Isolates
Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.
SPEC_TYPE
Specimen type
Code || | ol Blood
an Abdomen A
ab Abdominal fluid | i
as Abscess
ad Abscess, abdominal | -
de Abscess, dental
ac Abscess, perirectal
pt Abscess, peritonsillar
ak Abscess, skin v
® Include O Exclude
Search
OK _ _ Cancel

e) Select data file(s) for analysis and click ‘OK’.

@ Select data files = o

File game | |PNG Model S8 ("MOD*) - Clearlist

-l Deskop Mame Last modined Size Data flies
N 4 g?wmms B PNG-MOD-2021 sqite G1212021 23 21AM  20KB [ PNG-MOD-2021 sglite
&[] SRecyde Bin
@ 1] SWinREAgent
w1 Apps
o 11 Dell
&[] Documents and Sefiings
1 Drivers
w17 Intel
w- ] PeriLogs
w-[] Program Files
@- 1] Program Filas (x86)
#-1 ProgramData
@[] Recovery
-] System Volume Infarmation
#- 1] Users
w1 WHONET
0[] Windows.
£ DA

[ Separate analysis for each file oK Cancal
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f) Click ‘Begin analysis’.

0 Data analysis: PNG Model 55

Analysis type Options One per patient

Study = Isolate listing and summary
Rows = Organism
Columns = Specimen date

Organisms | Isolates

eco Escherichia coli Specimen type: bl

Datafiles Output Screen
PNG-MOD-2021.sqlite
Macros Beqgin analysis Exit
The output screens for isolate listing and summary looks like this:
@ fnsirs rmupts - rpadm = Benerea con (s 33 Hotstes) [+ B

Bie  Ex
[ Copytabie v g S table. “ Conteus [ Shoim Midden columas

Speamentips o Wncuce
e [Revsemeim] Spetimen date i R opamam  TWOT  ue e Fox RO 2 of Gn PM MM o e
" s 1rRoo o oo L 4 Fal 12 24 L 2 0 0 £ Fal
E (e t] .'-‘Jﬂwil o L= L] n = 0 E &0 '-’9. k] Fo) 13
# | 2smanzt u "o ] 3 7 S Y n 2 E E E) 2
. -] 202021 o -3 L s 24 n :C. 2 M. =] 28 1%
. (rase |22maen u e ] » ! 2 7 o s E) ) 0 10
. S0 .§.|m| o *0 " 28 2 2'.. 2 kL] Zl. 27. 28 20
. |ross |4@2emr o o 6 73 ) © 8 0 » E 6 n
. Ha2s .!Mmll .3 eo0 6 Z‘. 25 ‘4. 3 Z 3‘. ]]. ” 20
v [Hor2 20200 u o 6 ] Y 12 6 » n 6 "
. H2Ta .Eﬂlﬁml u ®o0 L 23 25 “ I n L % n I 34 | £ E ]
o AR u we 6 a B E 0 » 2 E ) = 6
e T .lr’?.m| L *o0 L] 15. F '!'J. ?ﬂ. L3 5. '31. !‘I E "
e Lraly a5y o =] L F] - = | a n 20 = £ L 25
o e [ u o 8 » E = ) E) E) B e 2
Un_ frtE1 .IMI o *0 L] !5. 25 JD. an 2% L] ”. !B. a -]
ol 152s21 w "o s ) El k) E] » E Bl El 2 2
o ) |2nmz021 = < 20 38 El 2 30 1 2 ) 2| 3 =
. [ran |sm20e1 u e [ = = E ) 3 2 El » ” "
'- H1ss ISG'JRI L &0 1] 35. 29. ?2. 2% 24 Z). ”. 3. 2 15
o fma |17122021 = we ] u E E ] ] E) » E & )
I (=) |28m202 T oo 1 35 28] | 6] 3 2] 0| 0 ) 2

P V1 o 2 = 2 = an = 7 w = - n
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@ anwr rgaram - %
[_mi Goppgash || pamate | geegwn || Cowess | (] Snewhacencoumas

Jan  Feb Mar Apr May Jun A Aug Dep Ot Nov  Dec

Escherichia coli [esovecnacan |

Murdor ol patwass.

HHHEE‘ES

7.2 % RIS and test measurement: for preparation of cumulative antibiograms

a) From the main WHONET screen, click on ‘Data analysis’ and ‘Data analysis’.

@ WHONET 1 - o Mot 55 - 8 x
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0 Data analysis: PNG Model SS
| Analysis type l Options One per patient
Organisms lsolates
Datafiles Output Screen
Macros Begin analysis Exit

b) Select ‘Analysis type’. By default, WHONET selects ‘%RIS and test
measurements’. Click ‘OK’.

° Analysis selection - %RIS and test measurements

Use ihe buttons below to select and configure the analysis

Isotate listing and summary ”W Scalterplol | R: @ profiles | Isolate ales | Cluster alens
Repor format
®) 1. %RIS and test measuremants Summary
FA Tables Rows 1 | Anfibiotic
[ Graphs 2 (None) b
) 2 Summary 3 | (None) -
: 4 (None) v

Antivioics
® All antibiotics
() Select antibiotics




Title: Data analysis using WHONET

ID: G_90_SOP_27_A

Revision Number: A

Issue date: 28/2/22

Page 11

c) Select ‘One per patient’, select ‘By patient’ and click ‘OK’.

Q One isolate of species by patient
Include which results in the analysis of each species?
() Byisolate
® By patient

() Bytime interval or resistance phenotype

(® Firstisolate only

() Firstisolate with antibiotic results

The following options are only available for %RIS calculations.
() Average resistance result for each antibiotic

(O Mostresistant result for each antibiotic

(O Most susceptible result for each antibiotic

(O One resultfor each antibiotic interpretation

er of @ previous isolati 30
30
. . . « )
d) Select organism(s) for analysis and click ‘OK’.
Q Organisms
Select the organisms that you would like to include in the analysis.
Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.
WHONET organism list Analysis organism list
Code | Clear list
[] Extended list [] Organism groups [ Analyze as one organism
[aba Acinetobacter baumannii A eco Escherichia coli
| bfr Bacteroides fragilis
|pce Burkholderia cepacia
|cco Campylobacter coli
caj Campylobacter jejuni $s. jejuni
|cal Candida albicans
| cfr Citrobacter freundii
| cdp Corynebacterium sp. (diphtheroids)
| cmv Cytomegalovirus S5
|eae Enterobacter aerogenes .
lec Enterobacter cloacae <
|eav Enterococcus avium
|efa Enterococcus faecalis
| efm Enterococcus faecium
|ent Enterococcus sp.
| ebv Epstein-Barr virus
|eco Escherichia coli
f15? Escherichia coli O157:H7
| hin Haemophilus influenzae
| hxb Haemophilus influenzae (not type b)
| hib Haemophilus influenzae (type b) ¥
Search oK
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e) Define isolate selection criteria and click ‘OK’.

0 Isolates

To define selection criteria, choose a data field and click on 'Define criteria’.

Location A
Department

Location type

Specimen number

Specimen date

Specimen type (Numeric)

Reason

Isolate number

Organism

Organism type

Serotype

Beta-lactamase v

(] Exclude Iaboratory isolates: Specimen type ='qc’,'Ia’, 'ex’, ‘Department = lab’
] Exclude screening isolates: Specimen type ='sc’,'mr, vr', ‘cd’

@® Include isolates that satisfy all of the selection criteria.
O Include isolates that satisfy at least one of the selection criteria.

| Define criteria | Clear this criterion Clear all criteria oK
0 Isolates
Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.
SPEC._TYPE
Specimen type
Code | | bl Blood
an Abdomen A
ab Abdominal fluid -
as Abscess
ad Abscess, abdominal | —
de Abscess, dental
ac Abscess, perirectal
pt Abscess, peritonsillar
ak Abscess, skin v
® Include () Exclude
Search

OK _ _ Cancel
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f) Select data file(s) for analysis and click ‘OK’.

@ Select data files

File name

@ Deskop
fi- £ Documents
355 CA
w- [ SRecydeBin
@[] SWinREAgent
w1 Apps
o 11 Dell
- |] Documents and Seftings
%1 Drivers
=1 Intel
- [ PerfLogs
w-[] Program Files
@- 1] Program Filas (x86)
-] ProgramData
@[] Recovery
&1 System Volume Infarmation
w1 Users
- [T WHONET
0[] Windows.
DA

[ Separate analysis for each file

| ' PNG Model 88 (MOD*)

MName Last modified Size
[ PNG-MOD-2021 s qlite SMA2021 11:2321AM  20KB

g) Click ‘Begin analysis’.

= (s}
- Clear list

Data files
| PNG-MOD-2021 sqlite

x

Analysis type

0 Data analysis: PNG Model 55

Options

One per patient

All antibiotics

Study = RIS and test measurements

Organisms

eco Escherichia coli

Isolates

Specimen type: bl

l Data files

Output

PNG-MOD-2021.sqlite

Macros

Screen

Begin analysis Exit
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The output screen for %RIS and test measurement looks like this:

Resistant Poowstzs |

ESEL AP ANC AMC CAZ CRD OFEP FOX PV MM GEN R OF BT O TCY
Anoec ‘
Merapensm -

7.3 Susceptibility summary: to give an overview of possible treatment options and
for preparation of cumulative antibiograms

a) From the main WHONET screen, click on ‘Data analysis’ and ‘Data analysis’.

@ WHONET 2021 - #0003 Mo 53 - 8 x
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@ Data analysis: PNG Model 55 x

Analysis type Options One per patient

QOrganisms Isolates
Data files Output Screen v
Macros Begin analysis Exit

b) Select ‘Analysis type’. By default, WHONET selects ‘%RIS and test
measurements’. Select ‘2. Summary’ and click ‘OK’.

@ Data analysis: Setthathirath Hospital x

Analysis type Options One per patient

Study = Susceptibility summary
All antibiotics

Organisms Isolates

Data files Output Screen v

Macros Begin analysis Exit
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c) Select ‘One per patient’, select ‘By patient’ and click ‘OK’.

@ One isolate of species by patient
Include which results in the analysis of each species?
O Byisolate
@ By patient

(O Bytime interval or resistance phenotype

(® Firstisolate only

(O Firstisolate with antibiotic resulis

The following options are only available for %RIS calculations.
(O Average resistance result for each antibiotic

O Most resistant result for each antibiotic

(O Most susceptible result for each antibiotic

(O One result for each antibiotic interpretation

d) Select organism(s) for analysis and click ‘OK’.

Cancel

0 Organisms
Select the organisms that you would like to include in the analysis.

Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.

WHONET organism list

Organism groups

ALL All organisms A EBC
GM+ Gram positive organisms
GM- Gram negative organisms

ANA Anaerobes
MYC Mycobacteria
FUN Funai

PAR Parasites
oTB Other bacteria
OTH Other organisms -
EBC All Enterobacteriaceae

NFR All non-fermenting gram negative rods

AC- Acinetobacter sp.
AEC Aerococcus sp.
AER Aeromonas sp.

BCS Bacillus sp.

BAC Bacteroides sp.
BUK Burkholderia sp.
CAM Campylobacter sp.
CAN Candida sp.

Analysis organism list

Clear list

[] Analyze as one organism

Cl- Citrobacter sp.
CDF Clostridium difficile v
Search oK
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e) Define isolate selection criteria and click ‘OK’.

0 Isolates

To define selection criteria, choose a data field and click on 'Define criteria’.

Location A
Department

Location type

Specimen number

Specimen date

Specimen type (Numeric)

Reason

Isolate number

Organism

Organism type

Serotype

Beta-lactamase v

4] Exclude Iaboratory isolates: Specimen type ='qc’, ’1a’, 'ex’ , ‘Department = lab’
[ Exclude screening isolates: Specimen type ='sc’,'mr, vr', 'cd’

(® Include isolates that satisfy all of the selection criteria.

O Include isolates that satisfy at least one of the selection criteria.

| Define criteria | Clear this criterion Clear all criteria OK
0 Isolates
Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.
SPEC_TYPE
Specimen type
Code || | bl Blood
an Abdomen A
ab Abdominal fluid | i
as Abscess
ad Abscess, abdominal | =
de Abscess, dental
ac Abscess, perirectal
pt Abscess, peritonsillar
ak Abscess, skin v
@ Include (O Exclude
Search

OK _ _ Cancel
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f) Select data file(s) for analysis and click ‘OK’.

@ Select data files

File name

@ Deskop
fi- £ Documents
355 CA
w- [ SRecydeBin
@[] SWinREAgent
W #Apps
I Dent
- |] Documents and Seftings
%1 Drivers
=1 Intel
- [ PerfLogs
|§ Program Files
@- 1] Program Filas (x86)
-] ProgramData
@[] Recovery
&1 System Volume Infarmation
w1 Users
- [T WHONET
0[] Windows.
DA

[ Separate analysis for each file

MName
[ PNG-MOD-2021 s qlite

g) Click ‘Begin analysis’.

| ' PNG Model 88 (MOD*)

Last moanied Size
SN2 MN2I21AM 20KB

= (s}
- Clear list

Data files
| PNG-MOD-2021 sqlite

x

Analysis type

0 Data analysis: Setthathirath Hospital

Options

One per patient

All antibiotics

Study = Susceptibility summary

Organisms

EBC All Enterobacteriaceae

lsolates

Specimen type: bl

l Data files

PNG-MOD-2021.sqlite

Macros

Output

Screen

Begin analysis Exit
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The output screen for susceptibility summary looks like this:

AMP  FEP FOX CRO CAZ CP GEN IPM MEM SXT ANMC CHL TCY NAL

7.4 Scatterplots: to compare activity of two antibiotics

a) From the main WHONET screen, click on ‘Data analysis’ and ‘Data analysis’.

@ WHONET 2021 - #0003 Mo 53 - 8 x
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@ Data analysis: PNG Model 55 x
Analysis type Options One per patient
QOrganisms Isolates
Data files Output Screen v
Macros Begin analysis Exit

b) Select ‘Analysis type’. By default, WHONET selects ‘%RIS and test

measurements’. To the right of this heading, click ‘Scatterplot’, select antibiotics
to compare and click ‘OK’.

° Analysis selection - Scatterplot

*
Use the buttons below 1o select and configure the analysis
Isotate listing and summary | %RIS and test I R

@ profiles | Isolate alers | Cluster alerts

Repor format

@) 1. with lest measurements

) 2 with test interpretations
Antiviotics
Ceftriaxone_EUCST_Disk_30pg

Y Ciprofioxacin_EUCST_Disk_Sug
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c) Select ‘One per patient’, select ‘By patient’ and click ‘OK’.

@ One isolate of species by patient
Include which resulis in the analysis of each species?
O Byisolate
@ By patient

(O Bytime interval or resistance phenotype

(® Firstisolate only

(O Firstisolate with antibiotic resulis

The following options are only available for %RIS calculations.
(O Average resistance result for each antibiotic

O Most resistant result for each antibiotic

O Most susceptible result for each antibiotic

(O One result for each antibiotic interpretation

d) Select organism(s) for analysis and click ‘OK’.
0 Organisms

Selectthe organisms that you would like to include in the analysis.

Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.

WHONET organism list Analysis organism list

Code Clear list

[ Organism groups [] Analyze as one organism
A EBC___All Enterobacter

GM+ Gram positive organisms
GM- Gram negative organisms
ANA Anaerobes

MYC Mycobacteria

FUN Funai

PAR Parasites

oTB Other bacteria

OTH Other organisms -
EBC All Enterobacteriaceae

NFR All non-fermenting gram negative rods El
AC- Acinetobacter sp.

AEC Aerococcus sp.

AER ABromonas sp.

BCS Bacillus sp.

BAC Bacteroides sp.
BUK Burkholderia sp.
CAM Campylobacter sp.
CAN Candida sp.

Cl- Citrobacter sp.
CDF Clostridium difficile v
Search oK
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e) Define isolate selection criteria and click ‘OK’.

0 Isolates

To define selection criteria, choose a data field and click on 'Define criteria’.

Location A
Department

Location type

Specimen number

Specimen date

Specimen type (Numeric)

Reason

Isolate number

Organism

Organism type

Serotype

Beta-lactamase v

4] Exclude Iaboratory isolates: Specimen type ='qc’, ’1a’, 'ex’ , ‘Department = lab’
[ Exclude screening isolates: Specimen type ='sc’,'mr, vr', 'cd’

(® Include isolates that satisfy all of the selection criteria.

O Include isolates that satisfy at least one of the selection criteria.

| Define criteria | Clear this criterion Clear all criteria OK
0 Isolates
Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.
SPEC_TYPE
Specimen type
Code || | bl Blood
an Abdomen A
ab Abdominal fluid | i
as Abscess
ad Abscess, abdominal | =
de Abscess, dental
ac Abscess, perirectal
pt Abscess, peritonsillar
ak Abscess, skin v
@ Include (O Exclude
Search

OK _ _ Cancel
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f) Select data file(s) for analysis and click ‘OK’.

@ Select data files

File name

@ Deskop
fi- £ Documents
355 CA
w- [ SRecydeBin
@[] SWinREAgent
w1 Apps
o 11 Dell
- |] Documents and Seftings
%1 Drivers
=1 Intel
- [ PerfLogs
w-[] Program Files
@- 1] Program Filas (x86)
-] ProgramData
@[] Recovery
w-1] System Volume Information
w1 Users
w1 WHONET
0[] Windows.
- DA

[ Separate analysis for each file

MName
[ PNG-MOD-2021 s qlite

g) Click ‘Begin analysis’.

| |PNG Model S8 ("MOD*)

Last moanied Size
SN2 MN2I21AM 20KB

= (s}
- Clear list

Data files
[F)PNG-MOD-2021 sylite

| Analysis type

0 Data analysis: Setthathirath Hospital

Options

One per patient

Study = Scatterplot

X-Axis = Ceftriaxone (Disk)
Y-Axis = Ciprofloxacin (Disk)

Organisms

EBC All Enterobacteriaceae

lsolates

Specimen type: bl

Datafiles

PNG-MOD-2021.sqlite

Macros

Output

Screen

Begin analysis Exit
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The output screen for scatterplots looks like this:

) With test measurements

@ Analysis results - Organism = All Entercbacteniaceae (=44 lsolates) - o *
Ede Emt

[ Comem ]| s o oren ot |

Speamen bype: bl Include

> P
) 2 2% % T'};_/
u 3
Iy F 2 &%
-} 2 ko
21
30 m o
i F
5%
25 z F-3
z PN o s
24 i3
= £ ™
Fi3
CP (D) 20
18
16
1
%
12
10
B
6 LI T %

6 [] w12 N 6 1B 20 2 N ¥ B N R N

CRO (Dsk)
(ii) With test interpretations:
@ Analysis resutts - Organism = All Enterobactenaceas (n=44 lolatss) - o %
Ede Emt
| o PR Contne |
Specimen ipe. bl Include 1l
S 15.9% 56.8%
CIP (Disk) 1 2.3% 4.5%
R 13.6% 6.8%
R I S
CRO (Disk)
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7.5 Resistance profiles: for characterisation of isolate populations and multidrug
resistance profiles

a) From the main WHONET screen, click on ‘Data analysis’ and ‘Data analysis’.

@ WHONET 1 - o Mot 55

@ Data analysis: PNG Model 55 e

Analysis type Options | | One per patient

Datafiles Output Screen v

REE

g

e
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b) Select ‘Analysis type’. By default, WHONET selects ‘%RIS and test
measurements’. Two headings to the right of this, click ‘Resistance profiles’ and
click ‘OK’.

° Analysis selection - Resistance profiles *

Use ihe buttons below to select and configure the analysis

Isotate listing and summary | %RIS and test measurements Scall&rnlol| Resistance profiles  1solate aiallsl Cluster alerts

Repor format
O 1. Listing Summary
O 2 Summary Rows 1 Resistance profile ~

A Tables 2 (None) e

] Graphs 3 | (Nene) =
® 3 Both Columns Specimen date ~ | Month v
Antiblotics
Resistance profile Summary
Automatic ~ ] incluge duster alens

Edit Profiles

c) Select ‘One per patient’, select ‘By patient’ and click ‘OK’.

@ One isolate of species by patient X
Include which results in the analysis of each species?
O Byisolate
@ By patient

(O Bytime interval or resistance phenotype

(® Firstisolate only

(O Firstisolate with antibiotic resulis

The following options are only available for %RIS calculations.
(O Average resistance result for each antibiotic

O Most resistant result for each antibiotic
(O Most susceptible result for each antibiotic

(O One result for each antibiotic interpretation
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d) Select organism(s) for analysis and click ‘OK’.

Q Organisms

Select the organisms that you would like to include in the analysis
Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.

WHONET organism list Analysis organism list
Code Clear list
[] Extended list [] organism groups [] Analyze as one organism
%aba Acinetobacter baumannii A eco Escherichia coli

| bir Bacteroides fragilis

pce Burkholderia cepacia

cco Campylobacter coli

caj Campylobacter jejuni ss. jejuni

cal Candida albicans

cfr Citrobacter freundii

cdp Corynebacterium sp. (diphtheroids)

cmv Cytomegalovirus =

eae Enterobacter aerogenes

ecl Enterobacter cloacae i

eav Enterococcus avium

efa Enterococcus faecalis

efm Enterococcus faecium

ent Enterococcus sp.

ebv Epstein-Barr virus

eco Escherichia coli

157 Escherichia coli 0157:H7

hin Haemophilus influenzae

hxb Haemophilus influenzae (not type b)
| hib Haemophilus influenzae (type b) v

Search oK

e) Define isolate selection criteria and click ‘OK’.

0 Isolates

To define selection criteria, choose a data field and click on 'Define criteria’.

Location
Department
Location type
Specimen number
Specimen date
Specimen type (Numeric)
Reason

Isolate number
Organism
Organism type
Serotype
Beta-lactamase

4] Exclude Iaboratory isolates: Specimen type ='qc’,’1a’, 'ex’, 'Department = lab’
[ Exclude screening isolates: Specimen type ='sc’,'mr, vr', ‘od’

@® Include isolates that satisfy all of the selection criteria.
O Include isolates that satisfy at least one of the selection criteria.

| Define criteria | Clear this criterion Clear all criteria oK
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0 Isolates
Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.
SPEC_TYPE
Specimen type
Code || | ol Blood
an Abdomen A
ab Abdominal fluid | i
as Abscess
ad Abscess, abdominal | -
de Abscess, dental
ac Abscess, perirectal
pt Abscess, peritonsillar
ak Abscess, skin v
® Include O Exclude
Search
OK _ _ Cancel

f) Select data file(s) for analysis and click ‘OK’.

@ Select data files = o

File game | |PNG Model S8 ("MOD*) - Clearlist

-l Deskop Mame Last modined Size Data flies
i g‘:“*"‘"“s [ PNG-MOD-2021 slite 911212021 112321AM  20KB [FPNG-M0D-2021 sqiite
&[] SRecyde Bin
@ 1] SWinREAgent
w1 Apps
o 11 Dell
|1 Documents and Seftings
1 Drivers
w17 Intel
w- ] PeriLogs
w-[] Program Files
@- 1] Program Filas (x86)
@1 ProgramData
@[] Recovery
-] System Volume Infarmation
#- 1] Users
w1 WHONET
0[] Windows.
£ DA

[ Separate analysis for each file oK Cancal
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g) Click ‘Begin analysis’.

0 Data analysis: Setthathirath Hospital X

| Analysis type | Options One per patient

Study = Resistance profiles listing and summary
Profile antibiotics = Automatic

Organisms |solates
eco Escherichia coli Specimen type: bl
Data files Output Screen v

PNG-MOD-2021.sqlite

Macros Begin analysis Exit

The output screen for resistance profiles listing and summary looks like this:

@ Anasyes reanms - Organam = bsenendna con (nads snates) = 2] x
Ble Ex
| copruse e g Eave tatie o e Contens [] Show Fidden cotmas
| AL
Speamentips o incuce 4= ANF 5 2= 18 M= WEM 18 - 21
C=FEP24-23%
FaCRO22-24
TuCAZ 192
P=CP2-M
I.:ﬂ.ll.l“ n
R I oewen TR B owun TR he fmseose  ten on  me Wi Romitie
.
1. | HEDS Lol roirsl L oo
U jHSe3 Pt rary] ol L= | 8
3. |raz ) ] " |
q- 2 1R .hl L= [
. |ra T2 ] e A e woR |
u_ | HOGY 2o ., L) A .W MDR [ [ I 8
o s sz ol e A e | F—1 E
u_ fHS81 13a2021 .:l -2 A .W L
. T 562021 [ e n | s
w. fH123 TR0 .hl L) A .AIF L]
. ) 1922021 5l e n | aue uoR | :
w JH1T2 T .N L= .l .A*' I 8
& | H0E Ll o L3 A - -
. a9z o ™ A e F
w. | H208 .?2'32'.12‘ .N -] A .w .“DR I
u. |vass w021 ol " Ae (P =
[ 2n02021 ] o AP |we  cr
u. | Hoo7 L2021 ol s AP WP CF uOR
w | HA65 .smzi .N -] AP .HW‘ cP uDR I
= k3w 162021 o [oes AP |we o |
[ e T29m2021 ] ™ AP |we  —or .
¢ ) Hg20 1T L] | nen AT .Mmr'w\
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[Comm] ommm | swme | meww || e 0o

Profile: eco: b

Fob Mar Ape May Jun ] fug Sop Cet

HHHEE‘ES

7.6 Isolate alerts: for quality assurance and detection of emerging resistances

a) From the main WHONET screen, click on ‘Data analysis’ and ‘Data analysis’.

@ WHONET 1 - o Mot 55 - 8 x
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@ Data analysis: PNG Model 55 x

Analysis type Options One per patient

QOrganisms Isolates
Data files Output Screen v
Macros Begin analysis Exit

b) Select ‘Analysis type’. By default, WHONET selects ‘%RIS and test
measurements’. Three headings to the right of this, click ‘Isolate alerts’, select ‘2.
Isolate alerts’ and click ‘OK’.

° Analysis selection - lsolate alerts

Use the buttons below 1o select and configure the analysis
Isotate listing and summary | %RIS and test measurements | Scaterplot | Resistance profiles ” Isolate alerts  Cluster alens

Repor format
O 1 Create dictionary
[ eoiie siers

kA Listing

4 summary
Alerts
Listing

Options

[ =]
x
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c) Select ‘One per patient’, select ‘By patient’ and click ‘OK’.

@ One isolate of species by patient
Include which resulis in the analysis of each species?
O Byisolate
@ By patient

(O Bytime interval or resistance phenotype

(® Firstisolate only

(O Firstisolate with antibiotic resulis

The following options are only available for %RIS calculations.
(O Average resistance result for each antibiotic

O Most resistant result for each antibiotic

O Most susceptible result for each antibiotic

(O One result for each antibiotic interpretation

d) Select organism(s) for analysis and click ‘OK’.
0 Organisms

Selectthe organisms that you would like to include in the analysis.

Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.

WHONET organism list Analysis organism list

Code Clear list

[ Organism groups [] Analyze as one organism
A EBC___All Enterobacter

GM+ Gram positive organisms
GM- Gram negative organisms
ANA Anaerobes

MYC Mycobacteria

FUN Funai

PAR Parasites

oTB Other bacteria

OTH Other organisms -
EBC All Enterobacteriaceae

NFR All non-fermenting gram negative rods El
AC- Acinetobacter sp.

AEC Aerococcus sp.

AER ABromonas sp.

BCS Bacillus sp.

BAC Bacteroides sp.
BUK Burkholderia sp.
CAM Campylobacter sp.
CAN Candida sp.

Cl- Citrobacter sp.
CDF Clostridium difficile v
Search oK
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e) Define isolate selection criteria and click ‘OK’.

0 Isolates

To define selection criteria, choose a data field and click on 'Define criteria’.

Location A
Department

Location type

Specimen number

Specimen date

Specimen type (Numeric)

Reason

Isolate number

Organism

Organism type

Serotype

Beta-lactamase v

(] Exclude Iaboratory isolates: Specimen type ='qc’,'Ia’, 'ex’, ‘Department = lab’
] Exclude screening isolates: Specimen type ='sc’,'mr, vr', ‘cd’

@® Include isolates that satisfy all of the selection criteria.
O Include isolates that satisfy at least one of the selection criteria.

| Define criteria | Clear this criterion Clear all criteria oK
0 Isolates
Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.
SPEC._TYPE
Specimen type
Code | | bl Blood
an Abdomen A
ab Abdominal fluid -
as Abscess
ad Abscess, abdominal | —
de Abscess, dental
ac Abscess, perirectal
pt Abscess, peritonsillar
ak Abscess, skin v
® Include () Exclude
Search

OK _ _ Cancel
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f) Select data file(s) for analysis and click ‘OK’.

@ Select data files

File name

@ Deskop
fi- £ Documents
355 CA
w- [ SRecydeBin
@[] SWinREAgent
W #Apps
I Dent
- |] Documents and Seftings
%1 Drivers
=1 Intel
- [ PerfLogs
|§ Program Files
@- 1] Program Filas (x86)
-] ProgramData
@[] Recovery
&1 System Volume Infarmation
w1 Users
- [T WHONET
0[] Windows.
DA

[ Separate analysis for each file

| ' PNG Model 88 (MOD*)

MName Last modified Size
[ PNG-MOD-2021 s qlite SMA2021 11:2321AM  20KB

g) Click ‘Begin analysis’.

= (s}
- Clear list

Data files
| PNG-MOD-2021 sqlite

x

Analysis type

O Data analysis: Setthathirath Hospital

Options

One per patient

Study = Isolate alerts

Organisms

Isolates

EBC All Enterobacteriaceae Specimen type: bl

[ Data files

Output

PNG-MOD-2021.sqlite

Macros

Screen

Beqgin analysis Exit
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The output screen for isolate alerts summary looks like this:

@ ey Orgarvam = 1 - o x
Bie Em

e G || e || o | v

Specmanticd o incuce

el nm(m|a[e[RRe[e[F|e[FF

@ ey Orgarvam = 1 - o x
Bie Em

e G || e || o | v

Specmanticd o incuce
AL et Priorty Organisss Inclate ers Cusy ol important speces  Impofant resistance

.
e =] Medum prordy | AR organisms Chancl B a =}
| K| =] u] [m] =]
0 I . o E ]
e R a Pussitie ESSL a [u] =]
o Ll I o a =
| R [=] o a a
el R @ le a 5] 2]
3 - : o = 8
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7.7 Cluster alerts: for detection of possible clusters and outbreaks

WHONET may assist in the detect of cluster events through the integrated Satscan
software. Options include retrospective or prospective cluster detection; purely
temporal, pure spatial, or space-time clusters; and flexible parameter selection for space
and time variables.

a) From the main WHONET screen, click on ‘Data analysis’ and ‘Data analysis’.

@ WHONET 1 - o Mot 55 - 8 x
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Analysis type Options One per patient

Organisms Isolates
Data files Output Screen v
Macros Begin analysis Exit

b) Select ‘Analysis type’. By default, WHONET selects ‘%RIS and test
measurements’. Four headings to the right of this, click ‘Cluster alerts’ and click
‘OK’.

° Analysis selection - Cluster alerts

Use the buttons below 1o select and configure the analysis
Isotate listing and summary | %FIS and test measurements | Scaterplot | Resistance profiles | Isolate alerls II Cluster aleris|

Repor format
[ Daily signals Summary
R
[ Tables ok 1 | Organism =
E4 Graphs 2 | (None) w
EA signal summary 3 (None) -
EA Tables
Columns Specimen date ~ | Montn e
[ Graphs
£ Isolate listing
Cluster alerts
Options
Space-Time Permutation
SalScan™
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c) Select ‘One per patient’, select ‘By patient’ and click ‘OK’.

@ One isolate of species by patient X
Include which resulis in the analysis of each species?
O Byisolate
@ By patient

(O Bytime interval or resistance phenotype

(® Firstisolate only

(O Firstisolate with antibiotic resulis

The following options are only available for %RIS calculations.
(O Average resistance result for each antibiotic

O Most resistant result for each antibiotic
(O Most susceptible result for each antibiotic

(O One result for each antibiotic interpretation

er of ce previous isolatio 30

d) Select organism(s) for analysis and click ‘OK’.

O Organisms

Selectthe organisms that you would like to include in the analysis.
Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.

WHONET organism list Analysis organism list
Code Clear list
[ Extended list [ organism groups [ Analyze as one organism
|aba Acinetobacter baumannii ~ ALL All organisms

| bfr Bacteroides fragilis

pce Burkholderia cepacia

|cco Campylobacter coli

| caj Campylobacter jejuni ss. jejuni

| cal Candida albicans

| cfr Citrobacter freundii

| cdp Corynebacterium sp. (diphtheroids)

| emw Cytomegalovirus =]

eae Enterobacter aerogenes -

lecl Enterobacter cloacae i

| eav Enterococcus avium

efa Enterococcus faecalis

| efm Enterococcus faecium

| ent Enterococcus sp.

| ebv Epstein-Barr virus

leco Escherichia coli

315? Escherichia coli 0157 H7

| hin Haemophilus influenzae

| hxb Haemophilus influenzae (not type b)

' hib Haemophilus influenzae (type b) v

Search oK
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e) Define isolate selection criteria and click ‘OK’.

0 Isolates

To define selection criteria, choose a data field and click on 'Define criteria’.

Location A
Department

Location type

Specimen number

Specimen date

Specimen type (Numeric)

Reason

Isolate number

Organism

Organism type

Serotype

Beta-lactamase v

(] Exclude Iaboratory isolates: Specimen type ='qc’,'Ia’, 'ex’, ‘Department = lab’
] Exclude screening isolates: Specimen type ='sc’,'mr, vr', ‘cd’

@® Include isolates that satisfy all of the selection criteria.
O Include isolates that satisfy at least one of the selection criteria.

| Define criteria | Clear this criterion Clear all criteria oK
0 Isolates
Make your selections by double-clicking or by typing the codes and pressing <Enter= after each one.
SPEC._TYPE
Specimen type
Code | | bl Blood
an Abdomen A
ab Abdominal fluid -
as Abscess
ad Abscess, abdominal | —
de Abscess, dental
ac Abscess, perirectal
pt Abscess, peritonsillar
ak Abscess, skin v
® Include () Exclude
Search

OK _ _ Cancel
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f) Select data file(s) for analysis and click ‘OK’.

@ Select data files

File name

@ Deskop
fi- £ Documents
355 CA
w- [ SRecydeBin
@[] SWinREAgent
w1 Apps
o 11 Dell
- |] Documents and Seftings
%1 Drivers
=1 Intel
- [ PerfLogs
w-[] Program Files
#- ] Program Filas (x88)
-] ProgramData
o 1] Recovery
&1 System Volume Infarmation
w1 Users
- [T WHONET
1 Windows.
DA

[ Separate analysis for each file

| ' PNG Model 88 (MOD*)

[ MName Last modified Size
[ PNG-MOD-2021 s qlite SMA2021 11:2321AM  20KB

g) Click ‘Begin analysis’.

= (s}
- Clear list

Data files
| PNG-MOD-2021 sqlite

x

Analysis type

O Data analysis: Setthathirath Hospital

Options

One per patient

Study = Cluster alerts

Organisms

ALL All organisms

Isolates

Specimen type: bl

[ Data files

Output

PNG-MOD-2021.sqlite

Macros

Screen

Beqgin analysis Exit
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The output screen for cluster alerts looks like this:

AMR Cluster

UL
210 410 690 810 W00 211 £11 &1 &1 W21 212 412 612 A12 21212 213 413 613 ST 0213 21 414 614 A1 104121 215 415 615 815 1015
110 310 10 710 990 1010 111 391 5191 711 911 1091 192 312 512 712 912 1112 113 313 513 713 913 1118 114 34 514 714 91 111 115 315 515 715 9151115

7.8 Macros: to bundle frequent analyses

Macros ‘remember’ and quickly retrieve the data analysis types and selection criteria for
regular data analyses conducted using WHONET. To set up a macro:

a) From the main WHONET screen, click on ‘Data analysis’ and ‘Data analysis’.
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QOrganisms Isolates
Data files Output Screen v
Macros Begin analysis Exit

b) Define the analysis type, one per patient, organisms, isolates and data files for
the data analysis.

o Data analysis: Setthathirath Hospital x

Analysis type Options One per patient

Study = RIS and test measurements
All antibiotics

QOrganisms lsolates

Eco Escherichia coli Specimen type: b, ur
sau Staphylococcus aureus ss. aureus

Data files Output Screen v

PNG-MOD-2021.sqlite

Macros Begin analysis Exit
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c) Select Macros and click ‘New’.

@ Macro definitions — O x

C\WHONETWacros\

Delete

Browse Exit

d) Give the macro a name, click ‘Save’ and select the location you want to save it in.

0 Save macro — O *

Macro name

|E coli and S aureus RIS results

What information do you want to save? Save

[~] Laboratory Cancel
[] Analysis type and options

[~] Organisms

[~] lsolates

[] Datafiles

Output

Isolate alerts
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e) Nexttime you would like to run the same data analysis, on the main WHONET
screen, click on ‘Data analysis’ and ‘Data analysis’.

@ WHONET 1 - o Mot 55

@ Data analysis: PNG Model 55 X

Analysis type Options | | One per patient

N

Datafiles Output Screen ~

g

Macros Begin analysis ‘ |
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f) Click on ‘Macros’, select the macro you wish to run, and click ‘Load’.

a Macro definitions — O Y
C\WHOMNETWacros\
File name = E coli and S aureus RIS results.mer
E coli and S aureus RIS results New
Load
Edit
Delete
Browse Exit

g) Click ‘Begin analysis’.

8. Safety
N/A

9. Quality Control

Data quality should be verified by checking for accuracy and completeness prior to data
analysis.

10. Reference and related documents

WHO Collaborating Centre for Surveillance of AMR 2006, WHONET: Data analysis 1,
accessed 15 November 2021, https://whonet.org/documentation.html

WHO Collaborating Centre for Surveillance of AMR 2006, WHONET: Data analysis 2,
accessed 17 November 2021, https://whonet.org/documentation.html
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