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Group name - we don’t have one

e SPIDER (Study grouP on antlbiotics Data in rEseaRch)

e SINISTER (Studying veterInary aNtIbioticS daTa for rEseaRch)
e VEGAN (Vetstat Exploration Group for Antibiotic consumption)
e GRAVID (GRoup for AntlIbiotic Data)

e SUGAR (StUdy Group for Antibiotic data in Research)

e SANDRA (Studying ANtibiotics Data in ReseArch)

¢ VISIGOth (Vetstat exploratlon and SharIng GrOup)

e SIESTA (SufferIng with VEtSTAL)

e SAD (Stuck with Antibiotics Data)

National Food Institute, Technical University of Denmark



The beginning

Mode mellem phd-studerende der arbejder med VetStat

Anna Camilla Birkegard
ent: Mon 23/06/2014 10:56
Vibe Dalhoff Andersen; = Rasmus Kenneth Bojsen; '# Leonardo de Knegt; = Mette Ely Fertner; = amanda@sund.ku.dk; ' nhd@sund.ku.dk

Hej
Jeg har sammen med et par andre phd-studerende fra DTU snakket om, at det kunne vaere en god idé at holde et mgde mellem os, der
arbejder med VetStat i forskning.

How to get useful information out of Vetstat and how to best

estimate antibiotic consumption

Camilla

e First meeting October 8, 2014
e Presentation of projects to each other
e What do I need from Vetstat?

e How does it fit into my project?

National Food Institute, Technical University of Denmark




Vetstat

UNIVERSITY OF COPENHAGEN

VetStat

The Danish system for surveillance of use of medicine in livestock

« Funded by the Danish Ministry of Food, Agriculture and Fisheries
» Since 2000

This slide belongs to Hans Houe. If you find it, please return.

National Food Institute, Technical University of Denmark

=
—
"

i



- |
=
=

i

Whenever you convert reality into data, you lose context

National Food Institute, Technical University of Denmark




HE

Name Address Age Category Eats Smells | Diarrhea Eye
(days) less meds Infection
Astolfo | Lyngbyvej 307 45 weaner ? ? Y ?

National Food Institute, Technical University of Denmark




Name Category Product Dose Adm. Route Time Date
Al Name Category Product Dose Adm. Route Time Date
Al Astolfo Weaner Borgal Vet 2mL IM injection 8:05 06/05/16
A{ Astolfo Weaner Borgal Vet 2mL IM injection 8:02 07/05/16
Al Astolfo Weaner Borgal Vet 2mL IM injection 8:00 08/05/16
Al Astolfo Slaughterpig Borgal Vet 2mL IM injection 7:50 09/05/16
A{ Astolfo Slaughterpig Borgal Vet 2mL IM injection 8:20 10/05/16
AY Astolfo Slaughterpig Borgal Vet 2mL IM injection 7:45 11/05/16
Al Astolfo Slaughterpig Borgal Vet 2mL IM injection 7:55 12/05/16
Astolfo Weaner Curamox Vet 2mL IM injection 7:30 06/05/16
Astolfo Weaner Curamox Vet 2mL IM injection 19:15 06/05/16
Astolfo Weaner Curamox Vet 2mL IM injection 7:00 07/05/16
Astolfo Weaner Curamox Vet 2mL IM injection 18:45 07/05/16
Astolfo Weaner Curamox Vet 2mL IM injection 6:45 08/05/16
Astolfo Weaner Curamox Vet 2mL IM injection 19:20 08/05/16

National Food Institute, Technical University of Denmark




Name Category Product Dose Adm. Route Time Date
Astolfo Name Category Product Dose Adm. Route Time Date
Astolfo Ro Weaner Borgal Vet 2mL IM i 8:05 06/05/16
Actolfn Roam ner Raraal \/et 2ml :-N2 07/05/16
Name Category ct Dose Adm. Rout Date
08/05/16
Ingolf Weaner 2mL IM inj 8:05 06/05/16
09/05/16
Ing If AMoaner Rnrn QN2 N7/N85/1aA
Name Category P Dos » Route Time Date 05/16
Ing
Miranda 06/05/16 05/16
Ing w0 <1810
Miranda 07/05/16 05/16
Ing
Mir{ Name Category dm. Route Time Date
Ing
Miry Belinda Weaner | Vet 2mL icction 8:05 06/05/16
Ing
Mir{y Belinda W Borgal Vet 2mL 8:02 07/05/16
Mir{ Belinda Borgal Vet 2mL IM in 8:00 08/05/16
Mir¢ Belinda terpig Borgal Vet 2mL IM injectio 7:50 09/05/16
Belinda | Slaughterpig Borgal Vet 2mL IM injection 8:20 10/05/16
Belinda | Slaughterpig Borgal Vet 2mL IM injection 7:45 11/05/16
Belinda | Slaughterpig Borgal Vet 2mL IM injection 7:55 12/05/16
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Complete rotation

~5.5 months
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National Food Institute, Technical University of Denmark
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PRRSV herd status

=  PRRSV type 1 and 2 seropositive herd
*  PRRSV type 1 seropositive herd
itive herd

N7500 herdS erd

Bornholm

Map reference: Spatial analysis and temporal trends of porcine reproductive and respiratory syndrome in Denmark from 2007 to 2010
based on laboratory submission data - Scientific Figure on ResearchGate. Available from:
https://www.researchgate.net/287643555_fig2_Fig-2-PRRSV-herd-status-distribution-from-2007-to-2010-including-only-herds-submitting
[accessed 20 Apr, 2016]



Name | Category | Product I Dose | | Adm. Route i Time. i Date
Astolfo Name | Category Product Dose | Adm.Route Time. Date
Astolfo Romeo Weaner Borgal Vet 2mL. IM injection 8:05 06/05/16
Astalfn Bam Waanar Bacaal var 2l | Iiniach 807 07/05/16
g Category Product L oute date
08/05/16
Ingolf Weaner Bargal Vet 2mL IM injection 8:05 06/05/16
09/05/16
IngplE ana: Becaal var 2al I iniacrion 02 0sr1e
Name | Category L ct Dose Adm. Route Time 05/16
Ing
|| Miranda Weaner Borgal Vet 2mL M injection 8:05 06/05/16  [[05/16
T
| Miranda Weaner Borgal Vet 2mL IM injection 8:02 07/05/16  [[05/16
1
= Mir; Name | Category Product Dose Adm. Route Time Date
ngE—
el Mir{ Belinda Weaner Borgal Vet 2mL M injection 8:05 06/05/16
ng|
L Mir{ Belinda Weaner Borgal Vet 2mL M injection 8:02 07/05/16
Mir{ Belinda Weaner Borgal Vet 2mL M injection 8:00 08/05/16
Mir{ Belinda | Slaughterpig | Borgal Vet 2mL M injection 7:50 09/05/16
Belinda | Slaughterpig | Borgal Vet 2mL M injection 8:20 10/05/16
Belinda | Slaughterpig | Borgal Vet 2mL M injection 7:45 11/05/16
Belinda | Slaughterpig | Borgal Vet 2mL M injection 7:55 12/05/16
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> 95% of dlspensed
drugs
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Information provided: what was purchased
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Species

Herd #34571

Age group

Diagnostic group

Drug
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National Food Institute, Technical University of Denmark
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So... although most people look for

/

Treatment patterns v

Welfare indicators

National Food Institute, Technical University of Denmark
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AB consumption
eAge group
eHerd

ePeriod
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Records of purchases of drugs

made to fill a prescription from
a veterinarian

/aﬂ ﬂ
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= | Each prescription is made by an identifiable vet to an
identifiable herd, for use in a certain species and age

group, and due to a certain diagnostic group.

National Food Institute, Technical University of Denmark



Important !

Differences between practices
Differences between vets
Slide 1 D 1% year since practice

General rules are difficult, but...

National Food Institute, Technical University of Denmark
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Approaches used by vets and farmers for disease diagnostic,

treatment and prevention in different age groups

e Different vets, different clinical approaches
— Same basis

— Individual variations

e Different farmers
- Individual ways to follow instructions “precisely”
e Pigs
- Pigs in an age group not exactly the same age in days

— Not exactly the same weight either

— Don’t eat exactly same amount of feed / medication

National Food Institute, Technical University of Denmark



You can coIIect a lot of data, but you

need to simplify it to be able to store
it, and then you Iose the context.

National Food Institute, Technical University of Denmark
Pig photo: Farmers Weekly (http://www.fwi.co.uk)
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Group objectives

“Our audience is not Vetstat
managers, but Vetstat users.”

e Not there to “fix"” the system — not broken!

e Cleaning data and selecting herds — basic step in every study

e Errors and inconsistencies — vary between extractions

National Food Institute, Technical University of Denmark



Group objectives

Translation process

Key challenge: interpretation of purchase and
prescription data as information on use

HE

Presentin Vetstat Necessary for research
* Date of purchase  Date/ interval of use
* Drug * Drug
* Prescribedto:  Used for
* CHR-ID  Herd
* Species :: * Species
* Agegroup  Weight at treatment
 Treatmentofa * Disease being
disease group treated

National Food Institute, Technical University of Denmark
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Group objectives
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‘ Comparable

\ Reproduuble

National Food Institute, Technical University of Denmark

Researcher images by Jorge Cham in "Piled Higher and Deeper” (www.phdcomics.com)
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Initial meetings structure

I have this problem

I need this information

I need to do this
conversion or
calculation

National Food Institute, Technical University of Denmark



Initial meetings structure

Has any of you done this before?

How?

What should I take into account?

National Food Institute, Technical University of Denmark
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Initial meetings structure

Familiar issues

)

National Food Institute, Technical University of Denmark

HE



Initial meetings structure

New issues
eDatabase documentation

e\/ariable X: what does it mean?

eIn which context was it collected?

eWhich legislation does it refer to?

National Food Institute, Technical University of Denmark

HE




Database documentation

e Exists
e It's good and complete

e Not very accessible

National Food Institute, Technical University of Denmark

HE



Loads of time spent on figuring out =

e Database structure

e Meaning of variables

v

A

BEK nr 193 af 14/02/2011 |G=ldende] iidskriftsdato: 5. november 2015
Ministarium: bdinistariet for Sundhed og Forebyggele Saners @mndringsr til forskriften
lournalnummser: Ingenrigs- of Sungnedsmin., BEE nr 43 af 15,/01/2012

Legemiddelstiyrelien, jnr LMS 2011020235

Bekendigerelse om indberetning af oplysninger il legenuddelstaiisuk

[ medfor af & 11, stk, 1, nr, 7, % 58, stk 4, og 8§61 4, stk, 2,1 lov o apoteksvirksomhbed, f lovbekendt-
porelse o 2535 al 4, awgust 2008, som i
i 1180 af 12, deceniber 2005 o Eiﬂi_"ﬂll'il.' BEK nir 533 af 27/056./2014 [Caldends) Udskriftedato: 26. ckiober 2005
nr. 797 af 17, august 2001 om indberetning  Ministerium:  Fodevanemindsteriet Senere mndringer til forskriften

Jrurmalnummer: Fadesaramin, BEK nr 1443 af 177/12/2014
Fadevarestyralsen, j.ar 2014-15-31-00024

Bekendigerelse om dyrlegers anvendelse, udlevering og ordinering af

lzgemidler til dyr"
National Food Institute, Technical L

Researcher images by Jorge Cham
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Database documentation

e Only available in Danish
e ~30% of MSc and ~50% of PhD:90 nationalities (DTU)
e Not very practical as a viable research tool

e Other countries look up to Vetstat as reference for their own

systems

e One Health sharing perspective

National Food Institute, Technical University of Denmark



Group spirit

Q e Information sharing

Easier for people using or being inspired ik

by Vetstat now

More likely that people can understand

and reproduce it

e Make it public

e Circulate

Tak
Fadevarestyrelsen!

o/Create materials in English

7
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Group output 1: manuscript

e "Improving institutional memory on challenges and methods for
estimation of pig herd antimicrobial exposure based on data

from the Danish Veterinary Medicines Statistics Program
(VetStat)”

e 11 selected challenges and solutions to overcome them

e Solutions based on group consensus

e Challenges divided in three sections

National Food Institute, Technical University of Denmark



Group output 1: manuscript

Data quality and system structure

e Challenge 1: Lack of consistency between datasets extracted at

different time points
e Challenge 2: Incorrect values in supplementary data
e Challenge 3: Prescriptions divided into more than one entry
e Challenge 4: Negative entries

e Challenge 5: Incorrect identification number of prescribing

veterinarian

National Food Institute, Technical University of Denmark

HE
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Group output 1: manuscript

Antimicrobial exposure estimation

e Challenge 6: Incorrect animal species, age group or disease group
identification code

e Challenge 7: Discrepancies between registered and actually treated
age and disease group

e Challenge 8: Time lag between date of purchase and date of use

National Food Institute, Technical University of Denmark
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Group output 1: manuscript

Calculation of Animal Daily Doses and data handling

e Challenge 9: Product identification for ADD calculations

e Challenge 10: Doubling the purchased amount for combination

products when calculating active ingredient

e Challenge 11: Standardize the amount of antimicrobials purchased

at herd level

National Food Institute, Technical University of Denmark



Challenges vs. Errors

e Challenge 3: Prescriptions divided into more than one entry
Different drug batches must be in different rows

Affects estimates based on number of prescriptions

e Challenge 4: Negative entries

Retractions of prescriptions entered in the system

Main issue: over- or underestimation in time slices

National Food Institute, Technical University of Denmark

HE



Challenge 10: Doubling the purchased amount for combination products

—
p—
pm—

National Food Institute, Technical University of Denmark

JIL
LD
when calculating active ingredient
(0] UDLEVERIMNGSDATO APOTEE_MR VARE_ID PAKMIMNGSAMNTAL ALGR_ID ORGR_ID DYREART CHRE_MR.
16898617 02)AMN2013:00:00:00 10400 13672 55 11 15 28400
16898626 02)AM2012:00:00:00 10400 13672 55 11 15 28400
16900484 02JAN2013:00:00:00 &1000 13672 12 55 10 15 29622
16898538 02)AMN2013:00:00:00 10400 13672 30 55 10 15 98941
16900357 02)AM2012:00:00:00 &1000 13672 10 55 10 15 97591
vare_id VARE_TEKST PAKMIMGSSTOERRELSE EMNHED_PAKMNIMNG MAEMNGDE EMHED_MAEMGDE ATC_KODE VOIS ID
13672 | BORGAL VET. 1 htgl. 100.000 ml CQJO1EWL3 4
(0] VARE_ID AKTS_ID STYREE EMHED_STYREE EMHED_PR_EMHED
6251 13672 350 200,000 mg ml
6252 13672 258 40,000 mg ml
(1] AKTIVT_STOF VSANTIBIO_ID
258 | Trimethoprim 11
350 J5ulfadoxin 11
APOTEE_MR. VARE_ID PAKMIMNGSAMTAL ALGE_ID ORGR_ID DYREART CHR_MR reg_id VARE_TEKST AETIVT_STOF
10400 13672 55 11 15 28400 16898626 BORGAL VET. Sulfadoxin
10400 13672 55 11 15 28400 16898626 BORGAL VET. Trimethoprim



Challenges vs. Errors

e Challenge 3: Prescriptions divided into more than one entry
e Challenge 4: Negative entries
e Challenge 10: Doubling the purchased amount for combination

products when calculating active ingredient

System artifacts

National Food Institute, Technical University of Denmark

HE



Challenges vs. Errors

e Challenge 8: Time lag between date of purchase and date of use

Loss of context

National Food Institute, Technical University of Denmark
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Challenges vs. Errors

e Challenge 11: Standardize the amount of antimicrobials purchased at
herd level

e Population data not available in Vetstat

e CHR and trade database are independent systems

Matching with complementary data

source

National Food Institute, Technical University of Denmark



Group output 2: database diagrams

e Original diagram is still more complete
— Good for database people
— Complete assessment of the system
e Qur “for dummies” version
— More straightforward
— Easier to find variables and links between datasets

— Easier if you're only working with pigs and pharmacy-bought

antibiotics

National Food Institute, Technical University of Denmark

HE



Group output 2: database diagrams
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ORGR_ID
VTS_APO_MED_REG
ID
UDLEVERINGSDATO
APOTEK_NR

EKSPEDITIONS_NR
EKESPEDITIONS_TYPE
VARE_ID
PAKNINGSANTAL
ALGR_ID

ORGR_ID

DYREART

CHR_NR
MODT_PRAKSISNR
RECEPT_UDST_AUT_NR
KORREKTIONSCODE
FVREG_ID
DATO_OPRET
DATO_RET
BRUGER_OPRET
BRUGER_RET

VARE_ID

VTS_ORDINATIONSGRUPPE

. ID

. ORDINATIONSGRUPPE

. ORDINATIONSTEKST

. DWORDINATIONSGRUPPE
. DATO_OPRET

. DATO_RET

. BRUGER_OPRET

. BRUGER_RET

VTS_VARE_AKTIVT_STOF
« D

+  VARE_ID
«  AKTS_ID
+  STYRKE

+  ENHED_STYRKE
I

+  IE_PR_ENHED

+  ENHED_PR_ENHED
+  DATO_OPRET

+  DATO_RET

+  BRUGER_OPRET

+  BRUGER_RET

VTS_AKTIVT_STOF

. ID
. AKTIVT_STOF
. IE

AKTSID f . pR_ENHED

VTS_VARE

. D VARE_ID
+  VARE_NR

+  VARE_TEKST

+  PAKNINGSTOERRELSE

+  ENHED_PAKNING

+  MAENGDE

+  ENHED_MAENGDE

+  ATC_KODE

+  DATO_TIL VDIS_ID
+  FODERMEDICIN

+  VDIS_ID

+  STYRKENOTAT

+  IE_OMREGN

+  ML_OMREGN

+  DS_OMREGN

+  DATO_OPRET

+  REFP_ID

+  DATO_RET VARE_ID

VTS_DISPENSERING

. ID

. DISPENSERINGSFORM
. DATO_OPRET

. VDISPGRP_ID

. DATO_RET

. BRUGER_OPRET

. BRUGER_RET

. VSANTIBIO_ID

. DATO_OPRET

. DATO_RET

. BRUGER_OPRET
. BRUGER_RET

VSANTIBIO_ID

VTS_ANTIBIOTIKAGRUPPE
. ID

. ANTIBIOTIKAGRUPPE
. DATO_OPRET

. DATO_RET

. BRUGER_OPRET

. BRUGER_RET

. BRUGER_OPRET
. BRUGER_RET

ALGR_ID

VTS_ALDERSGRUPPE
« D

+  ALDERSGRUPPE
+  ALGR_TEKST

+  DWALGR TEKST
+  DATO_OPRET

+  DATO_RET

+  STANDARDDYR_VAEGT
+  BRUGER_OPRET
+  BRUGER_RET

+  ALGR TEKST 2

VTS_DYREEKVIVALENT
« D

+  VARE_ID

+  DYREART

+  DOSIS_MAENGDE
+  ENHED_DOSIS

+  PR_ENHED

+  DATO_OPRET

+  DATO_RET

+  BRUGER_OPRET
+  BRUGER_RET

VDISPGRP_ID

VTS_DISPGRUPPE
. ID
. DISPGRUPPE
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Group output 3: variables description

table
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Group output 4: networking

e Two universities, three institutes

e Same Vetstat data managemente dialect

e Comfortable to call, ask, discuss and suggest

e Generalizable codes in R and SAS for most approaches

e Soon: postdocs/other jobs
— Other universities
— Other institutes
— Other countries
— Extend the network

— Get fresh, outside-view revisions of the approaches
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Final messages:

Whenever you convert reality into data, you

lose context information.

Every observed value of x is actually x|3,

where § is the context in which x was observed.

It can be hard to avoid problems if you're aware of

them, but it is nearly impossible if you're not.
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Thank you!

DTU Food
National Food Institute

DTU Vet
National Veterinary Institute

UNIVERSITY OF
COVTENHAGEN
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