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DANMAP Seminar 2024

Danish Programme for surveillance of antimicrobial consumption and
resistance in bacteria from food animals, food and humans
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Dagens program
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10.30-10.45 Velkomst v. Henrik Ullum, Direkter v. Statens Serum Institut

10.45-12.00 DANMAP highlights v. redaktgrteamet
- Majda Attauabi, Statens Serum Institut
Ute Wolff Sénksen, Statens Serum Institut
Vibe D Andersen, DTU Fadevareinstituttet
Ana Sofia Ribeiro Duarte, DTU Fedevareinstituttet
Joana Pessoa, DTU Fadevareinstituttet
Jesper Larsen, Statens Serum Institut

12.00-12.30 Frokost

12.30-13.30 Nuvaerende udfordringer i behandling af mennesker og dyr med antibiotika
- John Haugegaard, Den Danske Dyrlaegeforening
- Thomas Loof Hedegard & Bjarne Mikladal Christensen, Amgros

13.30-14.45 Tema: Hvordan bruges DANMAP i virkelighedens verden
Poll: Evaluering af anvendeligheden af DANMAP

14.45-15.00 Afslutning og tak for i dag v. Ute Wolff SGnksen og Ana Sofia Ribeiro Duarte

Seminaret faciliteres af Ute Wolff S6nksen, Fagchef for AMR overvagningen, Statens Serum Institut
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Antimicrobial consumption in humans
Resistance in human pathogens
Antimicrobial consumption in animals
Resistance in zoonotic bacteria
Resistance in indicator bacteria

Resistance in animal pathogens
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Antimicrobials in Denmark
— Characteristics

— AWaRe classification

— International comparison

Antimicrobials in primary health care
— Age groups
— Indications

Antimicrobials at hospitals

— Trends over time
— Shortages

Topics in focus
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DANMAP data flow
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Antibiotic consumption in Denmark

Figure 5.1 Total consumption of systemic antimicrobial agents in humans, DDD per 1,000 inhabitants per day, Denmark, 2004 and
2014-2023 DANMAP 2023
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Data: Total sale of antimicrobials in Denmark e
specialists

Data source: Register of Medicinal Product Statistics and 2024 edition of the Anatomical Therapeutic Chemical (ATC) classification system
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Consumption is characterised by a big share of peni

Figure 5.4 Percentage distribution of antimicrobial agents in primary health care and hospital care, DDD, Denmark, 2023 DANMAP 2023

Primary health care Hospital care

4 24%

Beta-lactamase sensitive penicilling (JO1CE) Macrolides, lincosamides and streptograming (JO1F)
® Penicilling with extended spectrum (JO1CA) B Aminoglycosides (JO1G)

B Beta-lactamase resiztant penicilling (JO1CF) B Sulfonamides and trimethoprim (JO1E)

B Comb. of penicilling, incl. beta-lactamase inh. (JJ1CR) B Tetracyclines (JO1AA)

m Carbapenems (JO1DH) m Fluorogquinolones (JO1MA)

m Cephalosporing (JO1DB, DC, DD) Other antimicrobials (JO14, DF, X, PO1AB)

Data: Registered sale of anfimicrobials to individuals and antimicrobial consumption at somatic hoapitals
Data source: Register of Medicinal Product Statistics and 2024 edition of the Anatomical Therapeutic Chemical (ATC) classification system



and a big share of "Access” antibiotics

AWaRe classification of antimicrobials in Denmark, 2023

The World Health Organization (WHO) has developed the AWaRe classification system as a tool to assist antiblotic stewandship and to reduce
antimicrobial resistance. Antiblotics are classified Into three groups to emphasise the Importance of thelr appropriate wse:

Access: Antiblotics used to treat common susceptible pathogens with lower resistance potential than antiblatics In the other groups. 60%
of total antimicroblal consumption should consist of Access agents.

+ Watch: Antiblotics that have higher resistance potential, Induding most of the highest prionty agents. These antiblotics should be prior-
tised as key targets of stewardship programs and monitoring.

+« Reserve: Antlblotics reserved for treatment of confirmed or suspected Infections due to multidrug resistant organisms. These antiblotics
should be consldered as “last resort” optlons.

Hospital care Primary health care

Reserve Reserve

Watch

Watch
Acress Access

WHO Access, Watch, Reserve (AlWaRe) classification of antiblotics for evaluation and monitoring of use, 2017,
Geneva; World Health Organlzation: updated £023 (WHO-MHP-HPS-EML-2023.04)
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Denmark compared to EU
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Table 2. Total consumption (community and hospital sectors combined) of antibacterials for systemic use
(ATC group J01), EU/EEA countries, 2019-2023 (expressed as DDD per 1 000 inhabitants per day)

Progress Lowards 2030 Larget™

EEA countries, 2023 (expressed as DDD

Trend
2019|2020 2021 a0 Change  Recommended Target
(%) 2019- reduction (%] 2023 o0
2023 2019-2030
Ayctriz 11 & a2 2 2 10 5 11 2 11 2 11 7
Belgium 21.4 167 174 205 206 20.6 17.5
Bulgara 0.7 2.7 244 3257 263 26.3 17.0
Croatiz 18.8 157 182 202 212 21.2 17.1
Cyprus 30,1 28,9 25.0 335 NS A 22.0
C7arhf 159 'I?ﬂ 13 7 171 181 18 1 'IEL
Denmark 15.3 143 144 152 162 16.2 13.9
Esconia 11.8 10.5 10.1 124 127 12.7 11.4
infznd 147 119 113 125 B
France 75.1 20.3 215 243 241 -27% 24.1 18.3
Germany 133 -85 13.3 11.5
Graece® 34.1 281 23.5 329 285 -27% 28.5 4.9
Huaary 144 1.2 1419 144 1437 Do 14 .7 13.1
Iczhand 19,3 16.5 16.8 186 185 MIA 18.5 /A& |
Treland 228 186 178 231 224 _27% 22.4 16.6
Ttaly 1.7 184 175 21.9 23.1 -18% 23.1 17.8
Latvia 13.9 11.9 11.6 149 149 0% 14.9 12.6
Lithuania 16.3 14.2 141 185 187 -9% 18.7 14.6
Luxermbourg® 1.1 161 159 191 202 M/A 4%, -18% 20.2 17.3
Malta 20,7 16.6 15.8 24.0 228 —0 7 -18% 22.9 17.0
Metherlands 0,5 85 82 91 0.6 @~ _ 1% 304 0.6 9.2
Marway 14.9 13.9 14.0 153 155 —~_ " 4% M/ A 15.5 N/A
Poland 23.6 18.5 20.2 236 232 T~ — -2% -27% 23.2 17.3
Portugal 19.3 152 153 188 197 +1% 0% 19.7 17.6
Romania 258 252 257 276 274 —_ [ T 27.4 18.8
slovaka 19.3 144 160 208 2001 e % 9% 20.1 17.6
Slovenia 13.0 10.2 10.2 124 134 +3% 0% 13.4 11.8
Spain 24.0 107 200 232 241 e 3096 _27% 24.1 18.2
Sweden 1.8 10.3 10.1 112 /A MA -3% MN/& 11.4
EUJEEA*®= 19.8 164 164 193 199 ™~ _ -~ +1% N/A 19.9 n/A
EU**= 19,9 16.4 16.4 194 200 ~_ - +1% -20% 20.0 15.9
Progress towards EU target:
TnCreass Decrease
[ B I [ ]
>20% 15% to 10%: to 5% ko 1% to -1% ko -5% to -1t -15%to Target
= =20% =15% =10% =50 =-5% =-10% =-15% =-20% reached

* As per the Councll Recommendation on stepping up EU actions to combat antimicrobial resistance fn a One Health

apmroach (2023/C 220/01) [8].

DANMAP
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Consumption trends for antimicrobials groups

DANMAP

Figure 5.8 Consumption of leading antimicrobial groups for systemic use in primary health care, DDD per 1,000 inhabitantz per day,

Denmark, 2014-2023

DANMAP 2023
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- specrum (JO1CA) Figure 5.15 Consumption of leading groups of antimicrobial agents at somatic hospitals, DDD per 100 bed-days, Denmark, 2014-2023
= 30 DANMAP 2023
2
E Macrolides (JO1FA) 10
E 25 Penicillins with extended spectrum (JO1CA)
=
g —@— Tetracyclines (JOTAA)
Beta-lactamase sensitive penicillins {(JO1CE)
- 20 25
g
o L. —8— Betalactamase resistant —=&— Betalactamase resistant penicillins (JO1CF)
- penicillins (JO1CF)
20 - o
. =@ Combination penicillins, incl. beta-lactamase
—&8— Fluorog | JOTMA) @ '
1.0 uaroquinclones )L inhibitors (J01CR)
'l?
E Cephalosporins (JO1DE, DC, DD)
0.5 —ea— Comb. of penicilling, inc. 15
beta-lactamase inhibitors _8_
00 {(JO1CR) E‘, —&— Carbapenems (JO1DH)
- 2014 2015 2016 2017 2018 2019 2020 2021 202 2023 =
10 ~——&— Flucroguinclones (JOTMA)
Data: Registered sale of antimicrobials to individuals .‘.\“\‘_,_,..‘ o
[ata source: Register of Medicinal Product Statistics and 2024 edition of the Anatomical Therapeutic Chemical (ATC) classification system 9 A’l
Macrolides (JO1FA)
5
. T ——__, Aminoglycosides (JO1GB)
0

Al N o 2 D w2 Qﬂ?

Data: Antimicrobial consumption at somatic hospitals
Data source: Register of Medicinal Product Statistics, 2024 edition of the Anatomical Therapeutic Chemical (ATC) classification system and The

National Patient Register



-

? .3 DANMAP
.

1

e
Who is treated most frequently?
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Data: Registered sale of antimicrobials to individuals
Data source: Register of Medicinal Product Statistics, 2024 edition of the Anatomical Therapeutic Chemical (ATC) classification system and 13
Statistics Denmark
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Antimicrobials for children b

Figure 5.10 Consumption of main antimicrobial agents by age group, treated patients/1,000 inhabitants, Denmark, 2014-2023 DANMAP 2023
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Antimicrobials for respiratory infections

Figure 5.12 Monthly antimicrobial prescriptions indicated for treatment of respiratory tract infections in primary health care,
prescriptions per 1,000 inhabitants, Denmark, 2019-2023 DANMAP 2023
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Antimicrobials for elderly inhabitants

Figure 5.13 Consumption of antimicrobials (J01 and PO1ABO01) in primary health care for elderly inhabitants living in long term care

facilities and for elderly inhabitants living in their own homes, Denmark, 2017-2023 DANMAP 2023
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Antimicrobials for elderly inhabitant
UNIVERSITY OF COPENHAGEN
FACULTY OF HEALTH AND MEDICAL SCIENCES
Figure 5.13 Consumption of antimicrobials (J01 and | n long term care
facilities and for elderly inhabitants living in their owi DANMAP 2023
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at hospitals
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Others (AQO7, P01, JO1A, JO1DF, JO1E, JO1FF, JO1X)

Penicillins with extended spectrum (JO1CA)
I Combinations of penicillins, including beta-lactamase inhibitors (JO1CR)
s Carbapenems (JO1DH)

Other aminoglycosides (JO1GB)
Data: Antimicrobial consumption at somatic hospitals

Data source: Register of Medicinal Product Statistics, 2024 edition of the Anatomical Therapeutic Chemical (ATC) classification system and The

National Patient Register

I Beta-lactamase resistant penicillins (JO1CF)
Beta-lactamase sensitive penicillins (JO1CE)
Cephalosporins (JO1DB, DC, DD)

I Fluoroquinoclones (JOTMA)

Macrolides (JO1FA)
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Shortages challenge supply of antimicrobials

Figure 5.21 Monthly consumption of nitrofurantoin by health care sector, DDD, Denmark, 2022-2023 DANMAP 2023
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Data: Antimicrobial consumption in Denmark
Data source: Register of Medicinal Product Statistics, 2024 edition of the Anatomical Therapeutic Chemical (ATC) classification system
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Figure 5.21 Monthly consumption of nitrofurantoin by health care sector, DDD, Denmark, 2022-2023 DANMAP 2023
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Shortages challenge supply of antimicrobials

Table 5.8 Consumption of selected antimicrobials on special delivery to hospitals, DDD, 2014-2023 DANMAP 2023

Antimicrobial Year

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
JOTMA12 Levofloxacin 4470 T7.,240 8080 8180 6,710 7360 20370 44200 41530 4368
JO1XEOQ1 Nitrofurantoin @
JO1EEQ1 Sulfamethoxazol and trimethoprim 6820 6590 6704 8188 TFhHOE T136 3094 8585 2610 3,760
JO1CEDZ Phenoxymethylpenicillin 5,085 a7 5,183 2,792
JO1GEBOD1 Tobramycin 6,885 6840 4790 3850 2,620
JO1CFO5 Flucloxacillin 2690 233 2275 2200 1,783 1,790 1665 1873 2540 2233

JO1CROZ Amoxicillin and beta-lactamase inhibitor ™1 10,743 3276 2579 3882 4348 4277 3934 4177 1,726

JOAMADZ Ciprofloxacin 710 1,186 1,185 GG TBE 726 1,028 q08 G 850
JO1CRO5 Piperacillin og beta-lactamaseinhibitor @ 4 457 63,808

JO1CEDE Benzathine benzylpenicillin 316 562 372 R L 618 538 748 544 652

Data: Consumption of antimicrobials on special delivery
Data source: Danish Hospital Phamacies
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Textbox 5.1
Textbox 5.3

International approach to imj _ _ _ o _
Infection Prevention and Control and prevention of Antimicrobial

What makes a market vulnerable? Which factors need | R@SiSstance goes hand in hand

repeated shortages and length of shortages are not ne
elevated risk of withdrawal. The deregistration proble| In Denmark there are numerous activities concerning infection prevention and control (IPC) and antimicrobial resistance (AMR) -
will be mentioned here, but it's a multifactual problem | both on the national and on the international level.

Across Europe as well as globally it is increasingly stressed that controlling AMR in human health must be based on aligning ef-

Textbox 5.2

titut
si.dk
HALT 4 - An audit on ir| TeXtPox >4

among residents in Da| consumption of antimicrobials in the Faroe Islands

HALT 4 (https://hygiejne.ssi.dk/overvaagr
Facilities 4) is a European project manage| Background

The Faroe Islands (FI) consist of 18 islands inhabited by approximately 54,000 inhabitants, approximately 22,000 of whom
In 2023, the National Center for Infection| live in the capital Torshavn. Sjikrahdsverkid consists of the main huspltal {Landsslukrahumd, LS, with 130 beds), located in

ansha'urn, and twn smaller hospitals in HEJ'EEDEIJ"I Tvenstrup jensen Ann Winther Jensen, Anne Kjeruff Lena Lumbau, and Marianna Konoy

For further information: Elsebeth Tvenstrup Jensen, etj@ssi.dk and Anne Kjerulf, alf@ssi.dk
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In conclusion...

» Total antimicrobial consumption in 2023 has increased since the decreases in 2020-2021
» ”“Access antibiotics”/penicillins are used to a large extent in Denmark in both sectors
* Elderly and children have the highest treatment frequency

* Treatment of urinary tract infections is decreasing, but still with considerable difference between
elderly in their own homes and elderly at care homes

* Consumption at hospitals is increasing when measured by bed-days or admissions

* Product shortages still challenge supply of antibiotics, but action is taken on national and
international level
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DANMAP Seminar 2024

Antibiotic resistance in human clinical isolates

Mikkel Lindegaard & Ute Wolff Sonksen
Referencelaboratoriet for antibiotikaresistens
Statens Serum Institut
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Resistance in human pathogens

++++ Antimicrobial Resistance Data
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Figure 8.1 Number of invasive cases for bacterial species under surveillance, Denmark, 2014-2023 DANMAF 2023
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E. coli - invasive infections and urine
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E. coli - invasive infections and urine

Hnenital 1irinac

Invasive infartinne

Table 8.4 Escherichia coli. Combined resistance to 1) ampicillin and gentamicin and 2) 3rd generation cephalosporins, ciprofloxacin,

Primars healthrare 11rjines

DANMAP

S0 and gentamicin (multiresistance) in invasive isolates from humans, Denmark, 2014-2023 DANMAP 2023
120,000
Combination 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
40 %o (N) % (N) % (N) % (N) % (N) % (M) %o (M) % (N) % (N) % (N) 100,000
Resistance 69 (284) 6.3(254) 58 (278) 58 (289) 55(284) 52 (275) 5.1 (287) 4.0(229) 4.1(233) 4.1 (231) ,
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ESBL E. coli from invasive infections

Figure 8.12. ESBL/pAmpC producing E. coli from bloodstream infections by region, 2014-2023, Denmark DANMAP 2023
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K. pneumoniae — invasive infections and urine
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K. pneumoniae — invasive infections

Table 8.8 Invasive Klebsiella pneumoniae. Table of resistance percentages, 2014-2023

DANMAP 2023

Substance

Percent resistant invasive K. pneumoniae isolates

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Piperacillin/tazobactam 8.1 59 58 7.4 6.1 8.7 9.1 75 92 10.5
Gentamicin 46 25 29 32 3.1 33 3.2 2.1 22 2.8
Ciprofloxacin 70 55 54 9.0 8.1 92 74 6.7 74 74
Cefuroxime 121 111 111 111 103 97 101 79 77 98
3ard gen. cephalosporins 77 Ti 73 71 6.1 6.6 2.3 49 43 59
Carbapenem 02 00 03 03 05 03 08 05 04 05
Total number of isolates 943 939 1,156 1,183 1,280 1,361 1,413 1,336 1,346 1,399

Table 8.9 Invasive Klebsiella pneumoniae. Combined resistance to 3rd generation cephalosporins, ciprofloxacin, and gentamicin
(multidrug-resistance) in invasive isolates from humans, Denmark, 2015-2023

DANMAP 2023

2015 2016 2017 2018 2019 2020 2021 2022 2023
% (N) % (N) % (N) % (N) % (N) % (N) % (N) % (N) % (N)
Resistance 1.1(9) 16 (18) 24 (27) 1.7 (20) 2.4 (30) 1.5(19) 1.0(13) 1.0 (13) 1.9 (24)
Percentage (no.) of isolates
tested for combined resistance 89 (840) 98 (1,131) 95(1,122) 93 (1,188) 94 (1,275) 93 (1,308) 93 (1,248) 94 (1,259) 92 (1,287)
(multiresistance)
Total number of invasive isolates 943 1,156 1,183 1,280 1,361 1,413 1,336 1,346 1,399
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Enterococci and vancomycin resistant enterocci

Figure 8.11 Invasive Enterococci faecalis/faecium isolates from humans:
a) annual number of isolates from unique cases and b) proportion of vancomycin resistant isolates, Denmark, 2014-2023
DANMAP 2023
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Figure 8.13 Numbers of carbapenemase-producing Enterobacterales (CPE), Denmark, 2008-2023 DANMAP 2023
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CPE/CPO

Figure 8.14 Number of clinical and screening CPE isolates per region, Denmark, 2018-2023 DANMAP 2023
Figure 8.17 Place of origin of CPO, 2019-2023 DANMAP 2023
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26 outbreaks in 2023, (24 CPE, 2 CPO): the majoriy domestic outbreaks, eight new, 18 "old” (known from previous years).




Figure 8.20b Number of new MRSA cases 2014-2023, Denmark, divided in infection and screening samples
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Figure 8.21 Number of MRSA infections according to epidemiological classification, 2014-2023, Denmark DANMAP 2023
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In 2023:

accounting for 23% of all MRSA infections.
41 MRSA outbreaks (hospitals and nursing homes)

3,649 cases (20% increase) of MRSA compared to 2022 — primarily community-acquired or travel-related. LA-MRSA relatively stable,

1.5% of bloodstream infections with S.aureus were caused by MRSA (39/2,571 cases)




Figure b.6 Resistance (%) in invasive Escherichia coll and Klebsiello preumaonioe combined with antimicrobial

consumption (DID), Denmark, 2014-2023
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Main messages Eo¥

The incidence of invasive infections appears to have reached a plateau

After years of decreasing resistance rates, they have now either stabilised or are
increasing

— K. pneumoniae resistance towards piperacillin-tazobactam is now at 10.5 %!

Decreasing numbers of invasive enterococcal infections but also in VRE — a “real
change” or less testing?

Continued increase in outbreaks of CPO — many with unknown epidemiology

After a decrease in the number of MRSA during the pandemic, numbers are increasing
again



This year’s textboxes

Textbox 8.1

Danish surveillance of azole resistant Aspergillus fumigatus from
clinical samples - a 4-year update

Karen Marie Thyssen Astvad, Rasmus Kreger Hare, Karin Meinike Jergensen, Nissrine Abou-Chakra, Jan Berg Gertsen,
Lise Kristensen, Flemming Schenning Rosenvinge, Lisbeth Liitzen, Ea Sofie Marmolin, Bent Lewe Reder, Sofia Sulim, Michael
Qui Pedersen, Jette Bangsborg, Raluca Datcu, Turid Snekloth Sendergaard and Maiken Cavling Arendrup
For further information: Karen Astvad, kaas@ssi.dk

Table 1 Yearly number of isolates and patients

1 2
Q4 2018-Q3 2019 Q4 2019-Q3 2020

N* % N o N Vb N Yo N b
Patients 675 562 688 618 2,543
Isolates 978 843 883 751 3,455
Susceptible 922 94 3% 782 92.8% 832 94.2% 718 95.6% 3,254 94.2%
Resistant 56 5.7% 61 72% 51 5.8% 33 4.4% 20 5.8%
R env. 35 3.6°
R other Cyp51A 14 149
R non-Cyp51A 7 0.7% TEthOX 8.2

R env.: Resistance due to alterations of
but were phenotypically similar to same-

resistant isolate nad an N24skmutaton | | ncreasing rates of drug resistance in Mycobacterium tuberculosis

isolates in Denmark

Dorte Bek Folkvardsen and Erik Svensson, International Reference Laboratory of Mycobacteriology, SSI
For further information: Dorte Bek Folkvardsen dbe@ssi.dk

Textbox 8.3

First results from antimicrobial resistance monitoring in Shigella

spp. in Denmark

Jeppe Boel
For further information: Jeppe Boel, jebl@ssi.dk

DANMAP



Marianne Sandberg
Veterinarian, Senior researcher
DTU, Food

Vibe Dalhoff Andersen

Veterinarian, Senior researcher
DTU, Food

DANMAP Seminar 2024

Antimicrobial consumption in animals
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Active compound (tonnes)

DANMAP

Antimicrobial consumption in animals and
humans - a historical overview

90 92 94 95 96 97 98 99 00 01 02 03 04 0> 06 O7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

w Prescribed human antibacternials m Prescribed veterinary antimicrobials m Antimicrobial growth promoters



Ji DANMAP
¥

Relative distribution of biomass and antimicrobial
consumption, animals, 2023

Cattle >1 year, 41.65% /' Cattle <1 year, 7.93% Cattle >1 year, 6.19%
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Antimicrobial consumption in animals and humans,
2014-2023

90 35
80 30
70 = Pigs =
—_— | —
[P
& 25 g
§ ©o 2
——————————— — L —— U o
g e, ————— —— Humans g
e o Yt L — _-'-'_- -E
E 40 —m— e e ==— 15 g
t 0—
= 30 =
I 10 =
20 :
5
10— S
-— e
= Cattle
0 | | I I I I . | ' O

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

¥ v @ Wy

@ Poultry @ Mink 1D Aquaculture (1> Companion animals

(no mink since 2021)

Small amounts of kg active compound were used by unspecified animal species in 2023 43
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Consumption of antimicrobials in pigs
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DAPD (DADD per 1,000 animals per day)

18

16

14

12

10

Parenteral

Consumption of antimicrobials in pigs

c)

DAPD (DADD per 1,000 animals per day)

Weaners, =<30kg
—@— Finishers and polts

* .3 DANMAP
.

Sows and piglets
—@— All age groups



DAPD (DADD per 1,000 animals per day)

Consumption of antimicrobials in pigs
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Aminoglycosides
Macrolides
Pleuromutilins
—&— Amphenicols
Penicillins, beta-lactama sesensitive

=@ Sulfonamides and trimethoprim

Lincosamides
- Penicillins, others
—@—Tetracyclines
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Consumption of antimicrobials in weaners
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Consumption of antimicrobials in cattle

DAPD (DADD per 1,000 animals per day)
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Consumption of antimicrobials in cattle < 1 year

DADP (Macrolides)
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Antimicrobial consumption in cattle, intramammaries
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Text boxes

Textbox 4.1

A shift in the use of aminoglycosides following the ceased use of
zinc oxide

Textbox 4.2

The use of zinc oxide in Veterinary Medicinal Products (
sideration of the risks for the environment. Prior to this,
post-weaning diarrhea in piglets. The political ambition
increase in antimicrobial use. While the Danish pig indus
post-weaning diarrhea in the vears leading up to the bz | In recent decades, veterinary medicine has focused on a One Health approach that integrates considerations regarding the

the use of neomycin in 2022; as described in the DANM health of both animals and humans. This has led to new guidelines for the responsible use of antibiotics in animals, aiming to
reduce the development of resistance. As part of these efforts, the EU's Veterinary Medicines Regulation (2019/6) was imple-
mented in 2022 with the goal of harmonizing the use of veterinary medicines, including reserving critical drugs for humans
and generally ensuring responsible use. Veterinarians support these initiatives, but unfortunately, certain provisions in the
regulation, especially Article 106, cause significant challenges for many veterinarians, which may impact a responsible use in a
negative way. Veterinarians are required to prescribe medications strictly according to the Summary of Product Characteristics
(SPC) which, depending on the available drugs, limits their ability to tailor treatments to individual animals or herds.

Veterinary medicines and antibiotic resistance
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Overview of animal isolates reported in DANMAP 2023

Broilersv Cattle ﬁ Pigs @
Caecal samples:

— All samples: indicator E. coli
— Broilers and cattle: Campylobacter jejuni

— Pigs: Campylobacter coli, Salmonella spp. (S. Typhimurium, S. monophasic Typhimurium, S. Derby),
Enterococcus faecalis

— Cattle and pigs: ESBL/AmpC/CP-producing E. coli

Pork Pork ~ Beef Beef
Meat samples collected at retail: """ < import 4= Danish 5 import @

— Pork and beef meat: ESBL/AmpC/carbapenemase-producing E. coli

EC Decision 2020/1729/EU

Pork E

Carcass swabs at the slaughterhouse: Danish <=
— Pig carcasses: Salmonella spp. (S. Typhimurium, S. monophasic Typhimurium, S. Derby)

National Salmonella control program
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Resistance in indicator bacteria - Textboxes

Textbox 7. 1 - Ecogenom iCS of Da nish cattle E . Figure 1 Overview of phylogenetic relationships between isolates, serotype and collection year (color-coded) DANMAP 2023
coli between 2001 and 2019 mr = 2=
108 [ 2oz
B 0= e
e
Saria Otani, Panos Sapountzi (DTU Food) 8= m5-
—ionfll —
D 283 D 303
D 56 D 2004
| E W s
| B | Eum
0= [ 2our
W cee I o=
O urknown [0 2009
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DANMAP 2023 - Indicator E. coli

* In the last 5 monitoring years:

- Nossignificant trend in %FS in broilers and pigs
Figure 5.1 Distribution (%) of fully sensitive, resistant and multidrug-resistant Escherichia coli isolates from broilers,
cattle and ples, Denmark, 2019-2023 - Significant decrease in %FS in cattle
_ Significant increase in %MDR in cattle

100

80

60

% isolates

* Ampicillin, Sulfamethoxazole and Tetracycline
(ASuT) resistance still the most common
MDR profile in cattle and pigs

40

2023 (168)
2019 (190)
2020 (165)
2021 (172)
2022 (176)
2023 (172)

2022 (112)

(=2}
[Ta]
=
(2]
i
o
~

2021 (132)
2023 (124)
2019 (172)
2020 (103)
2021 (165)

2020 (172)
2022 (195)

Broilers & Cattle ¥ Pigs

W ASuT B Other multidrug-resistance Other resistance M Fully sensitve

%ASUT increased in cattle

* Other AMR patterns dominate in broilers
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Ampicillin Cefotaxime

Chloramphenicol —&— Ciprofloxacin i
Gentamicin —&— Sulfamethoxazole
—@— Tetracycline Trimethoprim - g DA N M A P

DANMAP 2023 - Indicator E. coli

Pigs @3
Cattle

Broilers

Broilers
50 Danish 50 1 Cattle 50 4 Pigs
a5 45 - Danish 45 |
40 - 40 - 40 |
35 35 35
w w "
4 30 4 30 4 3
= o o
2 25 - 8 25 8 251
I= 20 A = 20 - c 20
'% 15 '% 15 '% 15 4
8 8 7 8
= 10 - /’ < 10 e 10 1
. g _—-'——\—‘\ 5 J 5 |
;i __~_—l-""|-|-
ﬂ T | | i | | 1 D ] B—T 1 i T =T Z i _::j ] D 1_U-T_‘-/__~_'_+'_' N
2014|2015 /2016 2017|2018 | 2019| 2020| 2021|2022 2023 2ﬂ14|zu15 20162017 2018|2019 2020 2021 2022 2023 2014 2015@1?[201? 2018|2019|2020 2021 2022|2023
{191}|{95) (186) (115) (168) {159}|{1?2)|{132)\{195) (124) {‘135}|U44] {‘121}|(1E1} (98) |(172)/(103) (165) (112)|(168) (209) {1?4)\{145}|m2} {149]|{190}|(1EE}| {1?2}{1?E}|(1?2}

* Decrease in % resistance to ciprofloxacin in broilers

* Increase in % resistance to several substances in

broilers and continued increase in cattle « Decrease in % resistance to ampicillin and

« Increase in % resistance to tetracycline in pigs sulfamethoxazole in pigs
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DANMAP 2023 - ESBL-, AmpC-, CP-producing E. coli

No detection of CP-producing E. coli

%ESBL/AmpC-producing E. coli:

overall decreased in 2023

5-year significant decrease in cattle, pigs and imported
pork

higher in pigs than in cattle
higher in imported meat

-

¥

DANMAP

Figure 5.2 Occurrence (%) of samples with phenotypic ESBL- or AmpC-producing E. coli from animals and meat recovered
by selective enrichment, Denmark, 2019-2023
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T 40 \
wj
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B 20
S
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5 0 ..- o Bl __ -.- [ .
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= R 2 "R 2 "R SR 28 ® SRV
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; Danish Danish Import @ Danish ﬁ:&) Danish 4= Import 4=

B AmpC phenotype W ESBL-AmpC phenotype W ESBL phenotype Other/not available
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DANMAP 2023 - ESBL-, AmpC- producing E. coli

Table 7.3 Number of ESBL and AmpC enzymes detected in beta-lactamase-producing E. coli isolates from animals and meat

recovered by selective enrichment, Denmark, 2023 DANMAP 2023
Catile Beef Pigs Pork * Phenotypic and genotypic profiles mostly in
Enzymes Danish Danish Import Danish Danish Import conco rdance
blaCTX-M-1 1 1 5 3 2
blaCTX-M-15 1 3 1 _
blaCTX-M-27 1 + 11 different ESBL genes detected
blaCTX-M-32 2
blaCTX-M-55 2 3
o 1 ; + Genes CTX-M-1 and CTX-M-15 most
blaOXA- 1 1 common among ESBL-producing isolates
blaOXA-10 1
nene 1 ! + CTX-M-15 most frequent in isolates from
a - -
blaTEM-528 1 imported beef
Chromossomal AmpC (T-32A) 1
] L ! 44 2 2 * Upregulated Am pC promotor C-42T
Number of AmpC genotypes 9 0 1 44 2 2 .
P y— ) ) , 0 ) . mutathns most common among AmpC-
Number of AmpC+ESBL genotypes : 0 0 1 0 0 producing isolates, except for one T-32A
Number (%) positive samples 13 (4%) 1(1%) 8 (4%) 54 (18%) 5 (2%) 9 (8%) mutation
Number of tested samples 309 120 198 254 209 113
Number of AmpC phenotypes 11 0 45 2 2 s TWO ESBL' and AmpC'prOdUC|ng |SO|ateS
Number of ESBL phenotypes 2 8 5 3 6 with C-42T mutation, together with blaOXA-
Number of ESBL+AmpC phenotypes 0 0 1 0 1 1 (ln plg) and bIaOXA_1 O (ln Cattle)
Other phenotypes 0 0 3 0 0
Number of isolates (%) 13 (4%) 8 (4%) 54(18%) 5 (2%) 9 (8%) _
Number of samples 309 198 294 209 113
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Figure 7.4 Resistance (%) among Enterococcus faecalis isolates
from pigs, Denmark, 2023 DANMAP 2023

DANMAP 2023 - Indicator Enterococcus faecalis from

* No resistance to ampicillin, ciprofloxacin, linezolid,
teicoplanin, tigecycline and vancomycin 100

90 -
: : : 80
« Overall increase in resistance compared to 2021: 20

- 1% - tetracycline 2 60
.. Q
- 4% - gentamicin 2 50 -
=
_ 5% - chloramphenicol and erythromycin 3 40
o 30
_ = 20
+ 33% MDR, most common profile TET-ERY-CHL 10 4
CI | | T T T I T ]
2014(2015|2016/2017| 2018|2019 202020212022/ 2023
(142)| (40) | - | (55) (91) @81) - (87)
Chloramphenicol Erythromycin

Gentamicin —&— Tetracycline
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Trends of antimicrobial consumption and resistance in
indicator E. coli from calves

Figure 5.5 Tetracycline resistance (%) in indicator E. coli and antimicrobial consumption (DAPD) in calves, Denmark,

10-year increase in the consumption of macrolides and
amphenicols in calves

Figure 5.4 Amphenicol resistance (%) in indicator E. coli and florfenicol consumption (DAPD) in calves, Denmark, 2014-2023
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% resistant isolates

increased use of tetracycline (until 2019) + increased use of
tulathromycin (after 2019) -> increase in tetracycline resistance

61



DANMAP
&

DANMAP Explorer - interactive AMR data visualisation

DANMAP Explorer 1 DANMAP Explorer 2
Explore data on resistance in Explore data on ESBL/AmpC-

indicator and zoonotic bacteria producing E. coli

Available at : www.danmap.org
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One Health antimicrobial resistance

Ana Sofia R. Duarte, Patrick Munk
DTU National Food Institute

Mikkel Lindegaard, Ute Wolff Sonksen
Statens Serum Institut



DANMAP 2023 - ESBL-, AmpC- producing E. colii

Figura 3.1 A Sankey diagram comprised of 1202 ESBL Ec isolates from humans, animals and food showing the relationship batween
the isolates’ source, sequence type and ESBL/AmpC gene or mutation DANMAPR 2023

The flows between nodes are coded according to source. Only flows of five or more isolates are shown

-
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Sequence types strongly associate with species:
ST131 humans

ST2040 broilers/broiler meat

ST4981 turkey meat

ST88 pigs

ST56 for cattle

Resistance determinants found in humans and animals/meat:
AmpC plasmid-mediated gene CMY-2
ESBL genes CTX-M-1, CTX-M-15 and CTX-M-27

!

CTX-M-15 and CTX-M-27 - turkey meat
CMY-2 — broilers and broiler meat
CTX-M-1 - pigs
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DANMAP 2023 - ESBL-, AmpC- producing E. colr

Flankophile - analysis of the DNA sequence of the
gene’s flanking region (i.e. the genetic code that
comes before and after a gene)

determination of a probable common source ->
possibility of horizontal gene transfer

Focus on ESBL genes CTX-M-1, CTX-M-14, CTXM-15,
CTX-M-27, CTX-M-55, TEM-52B, and AmpC genes
DHA-1, CMY-2

CTX-M-1 could be shared by pigs and humans (a)

CTX-M-15 could be shared by humans and turkey
meat (b)

-
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Figure 8.2 ESBL genes CTX-M-1 (a) and CTX-M-15 (b) identical in both gene and flanking region sequences between E. coli
isolates of animal origin and human origin

Metadata Target variant

beef blaCTX-M-15_1_AY044436_100_%_v_2
broiler

blaCTX-M-1_1_DQ915955_100_% v_12
broiler_meat

blaCTX-M-32_2_A|557142_100_%_v_49
cattle
duck_meat blaCTX-M-3_1_Y10278_100_%_v_81
human

blaCTX-M-55_1_DQB10789_100_%_v_45
pig
pork
turkey_meat

a)
£53297 -’ m
£52129 m N
£s4502 -> M
b)
Y EED
b 44 B>
—ore—d
O
S —

Details from Flankophile plots, showing a — clustering of CTX-M-1 genes of human- and pig origin; b - clustering of CTX-M-15 genes of human-
and turkey meat origin. From left to right: distance tree of the gene’s flanking regions (straight vertical lines indicate that the flanking regions are
95% identical); color annotation columns representing the target variant (left) and the host (right); arrows depicting the gene synteny, with the
target sequence in red

Flankophile is available at: Center for Genomic Epidemiology &5
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DANMAP Seminar 2024

Resistance in Zoonotic Bacteria

Joana Pessoa
Postdoc, DVM, PhD

Ana Sofia R. Duarte (DTU Food)
Jeppe Boel (SSI)

Foodborne Pathogens and Epidemiology
DTU National Food Institute
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Resistance in zoonotic bacteria - Textboxes

Textbox 6.1 — Trends in phenotypic- and genotypic fluoroquinolone resistance in
Campylobacter jejuni from broilers and broiler meat in Denmark v ﬁ

Ana Sofia Ribeiro Duarte (DTU)

Figure 2 Distribution of clonal complexes (CCs) among resistant-predicted C. jejuni isolates of Danish- and EU origin DANMAP 2023 Figure 3 Percentage of clonal complex abundance among C. jejuni resistant mutants of Danish origin, 2019-2023 DANMAP 2023
70
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DANMAP 2023 — Campylobacter jejuni

% isolates
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Small increase in % FS in broilers
Decrease in %FS in cattle

Resistance levels among domestic

cases comparable with 2022
Overall highest resistance: travel cases

CIP & TET resistance remains common

in humans & animals
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% resistant isolates

i' DANMAP
DANMAP 2023 — C. jejuni & C. coli ¥
w —

Campylobacter coli i

Resistance to macrolides &
carbapenems remained low

Erythromycin resistance = Reported for the 1st time for clinical
human isolates

= Qverall higher resistance levels in
human isolates

= Erythromycin resistance at 6% & 11%

_ *%__/ in pigs & humans

e ———08= .=

] = CIP & TET resistance increased in pigs

= No ertapenem resistance in pigs
=@ Broilers - Danish Cattle - Danish

Domestic cases =@ Travel cases
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DANMAP 2023 — Salmonella spp.

Serotype distribution AMR profiles

%" Pigs Pork, Danish 5
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Pigs @ Pork, Danish ug Domestic cases Q Travel cases
M Multidrug- Other resistance W Fully sensitve
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% resistant isolates
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DANMAP 2023 - S. Typhimurium

Ciprofloxacin resistance

20 AMR profiles
25 4
207 100
80 = - =
10
4] 60
> B
0 . . . e 40
2 858 2 8 5§58 88
Gentamicin resistance —e—Pigs
30 1 Domestic cases 0 - -
75 | —a— Travel cases E §
2 SR
© Pork, Danish é Domestic cases%
10 - W ASuT
5 - | OtI'_ler multidrug-
0 g * Increase in %MDR in pork opposed to the ™"t
T w @ ' 2 28 8 § 8§ Other reS|§tance
A decrease between 2019-2022  Fully sensitve
Increase in %CIP resistance in domestic cases = |ncrease in the ratio between other MDR &

Overall Increase in %gentamicin resistance ASuT
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% isolates
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DANMAP 2023 - S. Typhimurium

S. Typhimurium
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Monophasic S. Typhimurium
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Evident differences in %ASuT among S. Typhimurium & monophasic S. Typhimurium ™ Fully sensitve
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DANMAP 2023 - S. Enteritidis & S. Derby

® 0 00
S. Enteritidis
Human
Domestically Travel abroad Total
acquired reported

Antimicrobial agent % % %
Amikacin 0 0 0
Ampicillin 8 1 9
Azithromycin 0 0
Cefotaxime 0 0
Ceftazidime 0 0
Chloramphenicol 0 0
Ciprofloxacin 47 32 39
Colistin 42 32 37
Gentamicin

Meropenem 0 0 0
Nalidixic acid 47 32 39
Sulfonamide 5 0 3
Tetracycline 3 5 4
Tigecycline 5 3 4
Trimethoprim 0 0 0
Fully sensitive (%) 39 49 45
Number of isolates 38 37 76
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Antimicrobial consumption trends & resistance in Salmo

-

1

spp. from Danish pork g

Gentamicin resistance & apramycin consumption
(DAPD) in weaners

% resistant isolates

DAPD (DADD per 1,000 animals per day)

2019 2020 2021 2022 2023

I » |ncrease in the use of apramycin

» |ncrease in %gentamicin resistance

% Gentamicin
resistance

== Apramycin
use (DAPD)

DAPD (DADD per 1,000 animals per day)

|

consumption (DAPD) in weaners & finishers
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% resistant isolates

g DANMAP
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Tetracycline resistance & macrolide & tetracycline

B % Tetracycline
resistance

= Tetracycline
use (DAPD)

== Macrolide
use (DAPD)

» |ncrease in the use of tetracyclines & macrolides

» |ncrease in %tetracycline resistance
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DANMAP Explorer - interactive AMR data visualisation

= FILTER
Finding
Campylobacter jejuni
Animal category 3/8
Braoilers +2
Origin 3/8
Danish +7
Antibiotic
Nalidixic acid

% resistantisolates

EXPORT CHART ¥ FULL DATASET - ~ Q
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Available at: www.danmap.org 75
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Resistance in pathogenic
bacteria from pigs

Lina M. Cavaco, Mikkel Lindegaard, Ute W. Sonksen, Pia T. Hansen &
Jesper Larsen

Bacteria, Parasites and Fungi

Statens Serum Institut

Peter Damborg
Department of Veterinary and Animal Sciences
University of Copenhagen

Svend Haugegaard & Charlotte M. Salomonsen
Veterinary Laboratory
The Danish Agriculture and Food Council
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* Veterinary Laboratory, The Danish Agriculture and Food Council
— Receives clinical samples from pigs

— Performs bacterial culturing, species identification and antimicrobial susceptibility
testing (AST)

— Published in DANMAP since 2015

» Actinobacillus pleuropneumoniae
— Lung infections

« Haemolytic Escherichia coli
— Primarily diarrhoea in weaners

» Streptococcus suis
— Septicaemia, meningitis, arthritis, endocarditis and other organs

Background

Cattle >1 year, 6.19%
‘/- Cattle <1 year, 2.99%

Pets & horses, 2.72%

\ . __—Poultry, 1.51%

t)\quaculture 1.82%

Unspecified, 0.73%

Pigs, 84.03%

Active compound



Background

- Danish Veterinary Consortium
— Whole-genome sequencing (WGS)
* lllumina platforms
— Identification of resistance genes/mutations
« ResFinder and PointFinder

— Comparison of AST and WGS results
18t choice: ECOFFs (EUCAST)
« 2nd choice: Tentative ECOFFs (EUCAST)
« 3 choice: Animal-specific clinical breakpoints (CLSI)
« 4th choice: Human clinical breakpoints (CLSI)

Ji DANMAP
¥
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List of pathogenic bacteria

* A. pleuropneumoniae (AST and WGS)

» Bordetella bronchiseptica (AST and WGS)
 Clostridium perfringens (WGS)

» Erysipelothrix rhusiopathiae (WGS)

« Haemolytic and non-haemolytic E. coli (AST and WGS)
* Glaesserella parasuis (WGS)

» Klebsiella pneumoniae (AST and WGS)

« Salmonella enterica (AST and WGS)

« Staphylococcus hyicus (AST and WGS)

« S. suis (AST and WGS)
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AST (phenotypic resistance)

Figure 9.1 Statistically significant temporal changes in antimicrobial resistance phenotypes among pathogenic bacteria from pigs,

Denmark, 2023 vs. 2022 and 2023 vs. 2018 DANMAP 2023
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WGS (resistance mechanisms)

Table 9.3 Statistically significant temporal changes in resist: mechanisms identified through whole genome sequencing of
pathogenic bacteria from pigs, Denmark, 2023 vs. 2022 and 2023 vs. 2021 DANMAP 2023
Pathogen Resistance Class Phenctype 2021 2022 2023 2023 vs. 2022 2023 vs. 2021
gene/mutation Presence Presence Presence
P value P value
(%) (%) (%)
Cp ani{é)-ib Aminoglycoside Streptomycin 73.8% 85.7% 87.8% 0.80 0.03
N Doxycycline, Tetracycline,
tet(44) Tetracycline Minacyciine 738% B85.7% 87.8% 0.7989 0.0298
H-Ec aac(3-V Aminoglycoside Apramycin, Gentamicin, Tobramycin ~ 9.6% 21.8% 25.8% 0.5081 0.0037
" . - Neomycin, Kanamycin, Lividomycin,
aph(2)-la Aminoglycoside Paromomycin, Ribostamycin 30.8% 34.5% 62.9% 0.0001 0.0000
_ Doxycycline, Tetracycline,
tet(B) Tefracycline Minocycline 21.2% 35.5% 382% 0.7677 0.0110
aph(4)-la Aminoglycoside Hygromycin 9.6% 20.0% 21.3% 0.8511 0.0269
Amoxicilin, Ampicilin, Cephalothin,
bia g, .. Beta-lactam Piperacillin, Ticarcilin 0.0% 0.9% 4.5% 0.1749 0.0436
cmidf Amphenicol Chiloramphenicol 14.4% T.3% 18.0% 0.0279 0.5580
mefiC) Macrolide Erythromycin 0.0% 0.0% 4.5% 0.0385 0.0436
mph(G) Macrolide Erythromycin 0.0% 0.0% 45% 0.0385 0.0436
. Doxycycline, Tetracycline,
tef(B) Tefracycline Minocycline 21.2% 35.5% 382% 0.7677 0.0110
NH-Ec floR Amphenicol Chiloramphenicol, Florfenicol 22.8% 11.5% 28.6% 0.0264 0.4669
InuiF) Lincosamide Lincemycin 54% 0.0% 8.6% 0.0375 05334
mefiC) Macrolide Erythromycin 3.3% 1.9% 12.9% 0.0426 0.0315
mph(B) Macrolide ST, SRR, 87% 77%  00% 0.0308 0.0104
Telithromycin
mph(G) Macrolide Erythromycin 33% 1.9% 12.9% 0.0426 00315
Kp aph{3")-Ib Amincglycoside  Streptomycin 8.3% 37.5% 54 2% 0.3487 0.0111
aph(6)-id Aminoglycoside  Streptomycin 8.3% 37.5% 54 2% 0.3487 0.0111
Se aac(3-v Amincglycoside  Apramycin, Gentamicin, Tobramycin -~ 0.0% T.7% 25.8% 0.0509 00177
aph(d)-la Aminoglycoside Hygromycin 0.0% T.7% 258% 0.0509 0.0177
Ameoxicillin, Ampicillin, Cephalothin,
ba ., . Betalactam Piperacillin, Ticarcillin 63.2% 59.0% 87.1% 0.0155 0.0776
Folate pathway
sult antagonist Sulfamethoxazole 316%  20.5% 51.6% 0.0107 0.2420
_ Doxycycline, Tetracycline,
tet(B) Tefracycline Minocycline 47.4% 59.0% T74% 0.1285 0.0371
Macrolide, Erythromycin, Lincomycin,
Ss erm(B) Lincosamide, Clindamycin, Quinupristin, 583%  64.8% 74.3% 0.1272 0.0201

Streptogramin B Pristinamycin 14, Virginiamycin S

Abbreviations: Cp, Clostridium perfringens, H-Ec, haemolytic Escherichia coli, NH-Ec, non-haemolytic Escherichia coli, Kp, Klebsiella
pneumaoniae; Se, Salmonella enterica; Ss, Streptococcus suis
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Neomycin resistance in haemolytic E. coli
increased from 6.9% in 2016 to 52.3% in 2023

Neomycin resistance in haemolytic E. coli

Problematic because neomycin is one of only a
few drugs recommended in Denmark as first
choice for treating E. coli-associated post-
weaning diarrhoea
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« aph(3°)-la was present in 62.9% of _ o
. L. Figure 9.2 Neomycin use in pigs by age group, Denmark,
sequenced haemolytic E. coli isolates 2016-2023 DANMAP 2023

— Also found in non-haemolytic E. coli 12,000
(14.3%), K. pneumoniae (8.3%) and S.

Neomycin resistance in haemolytic E. coli

enterica (38.7%) e 10,000
- Haemolytic E. coli also displayed § %000
medium to high frequencies of 8 6,000
resistance to the other first-choice drugs 5 4000
— Amoxicillin/clavulanic acid (14.1%) >4 2 000

— Spectinomycin (68.8%) u e

— Trimethoprim/sulfamethoxazol (58.4%)
— Streptomycin (82.9%)

2016 2017 2018 2019 2020 2021 2022 2023
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Gentamicin resistance in haemolytic E. coli
increased from 10.9% in 2016 to 35.2% in 2023

Gentamicin resistance in haemolytic E. coli

Concerning because gentamicin is considered
critically important for human medicine WHO




Gentamicin resistance in haemolytic E. coli

« aac(3)-1V was present in 25.8% of
sequenced haemolytic E. coli isolates

— Also found in non-haemolytic E. coli (7.1%),
K. pneumoniae (12.5%) and S. enterica
(25.8%)

« aac(3)-lld, aac(3)-IVa and ant(2")-la
were present in 6.7%, 1.1% and 2.2% of
sequenced haemolytic E. coli isolates

« aac(3)-1V, aac(3)-lld and aac(3)-IVa
confer resistance both to gentamicin
and apramycin (but not to neomycin)

Ji DANMAP
¥
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Gentamicin resistance in haemolytic E. coli

Figure 9.3 Gentamicin and apramycin use in pigs by age group, Denmark, 2016-2023 DANMAP 2023
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Gentamicin resistance in haemolytic E. coli
increased from 10.9% in 2016 to 35.2% in 2023

Gentamicin resistance in haemolytic E. coli

Concerning because gentamicin is considered

critically important for human medicine by WHO

... and because apramycin is recommended in
Denmark as an alternative drug for treating E.
coli-associated post-weaning diarrhoea
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Other findings

« Resistance towards carbapenems, 39, + The observed concordance between
4™ and 5t generation cephalosporins, AST results and WGS-based
oxazolidinones and polymyxins detection of resistance mechanisms
remained at a low level was

—99.6% for A. pleuropneumoniae
— 79.6% for B. bronchiseptica

— 94.2% for haemolytic E. coli

— 94.3% for non-haemolytic E. coli
— 76.0% for K. pneumoniae
—97.3% for S. enterica

—91.5% for S. hyicus

— 94.5% for S. suis
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DANMAP 2024

« Pathogenic bacteria from pigs
— AST but not WGS

» Bacteria causing acute mastitis in cows
— Diagnostics at SSI
— AST of selected pathogenic bacteria

Thank you for

Vi styrker sundhed gennem
sygdomskontrol og forskning

your attention!

www.vetssi.dk/
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Frank Hansen
Hans-Christian Slotved
Henrik Hasman

Jeppe Boel

Jesper Larsen

Joana Pessoa

Kasper Thystrup Karstensen
Kurt Fuursted

Lina M. Cavaco

Lone Jannok Porsbo
Louise Roer
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Marianne Sandberg
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Patrick Munk
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Pia T. Hansen
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Ute Wolff Sonksen
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Thanks to....

All Danish hospital pharmacies

All data providers for textboxes and textbox authors
Data Integration and Analysis Secretariat at SSI
Infectious Disease Epidemiology & Prevention Unit at SSI
National Food Institute, DTU

Statistics Denmark

The Danish Agriculture and Food Council

The Danish Aquaculture Producer Organisation

The Danish Health Data Authority and the Register of Medicinal
Products Statistics

The Danish Veterinary and Food Administration's Animal
Medicine and Veterinary Trade Division

The Danish Veterinary and Food Administration's Food and Feed
Safety Division

The Departments of Clinical Microbiology and the DANRES group
- Danish Study Group for Antimicrobial Resistance Surveillance

The meat inspection staff and company personnel at the
participating slaughterhouses

Unit of Mycology at SSI

Local Veterinary and Food inspections units

Antimicrobial Resistance Reference Laboratory and Surveillance
Unit

The Danish Veterinary and Food Administration's Laboratory,
Ringsted

Foodborne Pathogens Unit at SSI

Neisseria and Streptococcus Typing Unit at SSI

Staphylococcus Laboratory at SSI
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EAAD — European Antibiotic Awareness Day

suaopm‘i Antimicrobial resistance targets’
AWARENESS DAY -2024 update“-

| it (2023 data)

European Union

L e
2019

18 November, 13:00-15:30 CET R

. in humans

Defined daily doses (DDDs) per 1 000 inhabitants per day

Antimicrobial resistance is invisible

At least 65% of the total consumption of
iotics in humans belongs to the
e ‘Access’ group of antibiotics

Infections leave a mark.
Patients tell their stories.

As defined in the AWaRe dassification of the WHD

*Pencentage point difference from 2009,

Reduce by 15% the total incidence of
bloodstream infections with metidllin-
resistant Staphylococcus aureus (MRSA)*

Number per 100 000 population

Reduce by 10% the total incidence of
bloodstream infections with third-
generation cephalosporin-resistant
Escherichia coli*
Mumber per 100 000 population

J’}'

EUROPEANX
ANTIBIOTIC

AWARENESS DAY

A LUROFLAN
HEALTH | MITIATIVE

*Excluding France

Reduce by 5% the total incidence of
bloodstream infections with
carbapenem-resistant
Klebsiella pneumoniae®

Number per 100 000 population
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Read more at:
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Reach out

* Majda Attauabi, maat@ssi.dk ol

* Ute Wolff S6nksen, uws@ssi.dk "“.,Z“"*"':".:.;M

* Vibe Dalhoff Andersen vdan@food.dtu.dk .

* Joana Pessoa, joapes@food.dtu.dk it

* Ana Sofia Ribeiro Duarte, asrd@food.dtu.dk m | °“o‘;"e’g

* Jesper Larsen, jrl@ssi.dk ,—‘ o -
i" ourie oz |

e 1 bactaiia from food
s in Dervnart
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