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DANMAP data flow
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Antibiotic consumption in Denmark
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Total care



Consumption is characterisedby a big share of penicillins
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Total care



Χ ŀƴŘ ŀ ōƛƎ ǎƘŀǊŜ ƻŦ έ!ŎŎŜǎǎέ ŀƴǘƛōƛƻǘƛŎǎ
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Decreasing trends in primary health care

23 %ŷ
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-12%

-7%

+21%

Primary care

2016: 522 prescriptions/1,000 inhabitants

2024: 432 prescriptions/1,000 inhabitants 17 % Ź
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0-4 years
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5-9 years
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10-14 years
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15-24 years
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25-69 years

0

50

100

150

200

250

300

350

400

450

T
re

a
te

d
 p

a
ti
e

n
ts

/1
0
0
0
 i
n

h
a
b
it
a
n
ts

70+ years

Figure 5.10 Consumption of main antimicrobial agents by age group, treated patients/1,000 inhabitants, Denmark, 2015-2024
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-13%

-23%

Χ ŘǊƛǾŜƴ ōȅ ƭƻǿŜǊ ŀƴǘƛƳƛŎǊƻōƛŀƭ ŎƻƴǎǳƳǇǘƛƻƴ ŀƳƻƴƎ ŎƘƛƭŘǊŜƴ

Primary care



Treatment gap persists among elderly depending on residency
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30 %ŷ

93 %ŷ

Primary care



Consumption trends at hospitals highly dependent on the used metrics
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4,7 %Ź 2,5 %Ź

33 %ŷ

Hospital care



ΧΦ ƘƻǿŜǾŜǊΣ ƪŜȅ ŀƴǘƛōƛƻǘƛŎǎ ŀǊŜ ŘŜŎǊŜŀǎƛƴƎ ŀǘ ƘƻǎǇƛǘŀƭǎ
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-2%

-2%

+4%

+15%

Hospital care



Shortages challenge supply of antimicrobials
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Hospital care



Topicin focus: Stakeholders suggest solutions to handle shortages
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Sneak peak!
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New National action plan on antimicrobial resistance in humans
- Baseline
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Indicator 3

Use of critically important antibiotics
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Indicator3

Use of critically important antibiotics
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Indicator 5

Total antibiotic consumption in
Denmark
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Indicator 1

Number of dispensed antibiotic
prescriptions in primary care
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Indicator 2

Percentage of Penicillin V and
Mecillinam
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Lƴ ŎƻƴŎƭǳǎƛƻƴΧ

ÅTotal antimicrobial consumption in Denmark in 2024 was comparable to 2023

Åέ!ŎŎŜǎǎ ŀƴǘƛōƛƻǘƛŎǎέ and penicillins are used to a large extentin Denmark in both sectors

ÅNarrow spectrum Penicillin V decreased by 12% from 2023 to 2024 due to fewer prescriptions for 
respiratory infections

ÅAntimicrobials prescribed to the 0-4 year oldsdecreased by 23% and by 13% for the 5-9 year olds

ÅConsumption among elderly differ significantly based on residency  

ÅConsumption of penicillins combined with beta-lactamase inhibitors at hospitalsdecreased in 2024 for the 
first time in several years. Consumption of Penicillin V increased simultaneously by 4%

19
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DANMAP data flow
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Monitored invasive infections



Hospital urines Primary healthcare urines

E. coli- invasive infectionsand urine

Invasive infections



K. pneumoniaeςinvasive infectionsand urine
Invasive infections Hospital urines Primary healthcare urines



K. pneumoniaeςinvasive infections



CPE

2024: 616 CPE (from 497 

patients)

425 isolates with OXA-48

121 isolates with NDM

41 isolates with both OXA-48 

and NDM



CPE/CPO



MRSA



Main messages

ÅThe incidenceof invasive infectionsappearsstable

ÅAfter yearsof decreasingresistancerates, they have now either stabilisedor are
increasing

ïK. pneumoniaeresistancetowardspiperacillin-tazobactamis now at 10.9 %!

ÅContinuedincreasein outbreaksof CPO ςmanywith unknownepidemiology

ï27% of cases have no reportedtravel information

ÅAfter a decreasein the numberof MRSA duringthe pandemic, numbersare
increasingagain



¢Ƙƛǎ ȅŜŀǊΩǎ ǘŜȄǘōƻȄŜǎ



Questions and comments
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DANMAP data flow
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DANMAP data flow

98.7% 1.3%(6.4%)

https://vetstat.fvst.dk/vetstat/

VetStat data is reported in 

kilograms of active compound

Defined Animal Daily Dose (DADD)

Determined by strength specification

Live biomass

Statistikbanken

https://www.statistikbanken.dk/

Treatment proportion (DAPD)



35

Antimicrobial consumption in animals and humans ς
a historical overview

87.5 tonnes

0.9%-15.9%
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Antimicrobial consumption

(tonnes)

Distribution

Cephalosporins
Fluoroquinolons
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Antimicrobial consumption in pigs

-2.0%

2.9%
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Antimicrobial consumption in pigs

-2.0%

2.9%

Procaine benzylpenicillin
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Antimicrobial consumption in pigs

-4.0%

2.9%

-2.0%

16.9%

-2.2%

-5.8%
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Antimicrobial consumption in weaners
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Antimicrobial consumption in cattle, systemic

Procaine benzylpenicillin

13.3%

17.5%

5.0%
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Antimicrobial consumption in cattle, systemic

13.3%

17.5%
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Antimicrobial consumption in cattle, intramammaries

3.6%
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Textboxes
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In conclusion

Å Consumption (kg) has increased slightly, but DAPD has decreased.

Å DAPD

Sows ïincrease in the use of simple penicillins. 

Weaners ïdecrease in the use of aminoglycosides (neomycin and apramycin), macrolides, and tetracyclines, 

and an increase in the use of broad-spectrum penicillins (amoxicillin).

Å Consumption (kg) and DAPD have increased.

Å DAPD

Adult cattle ïincrease in the use of systemic simple penicillins.

Cattle under 1 year of age ïincrease in the use of amphenicols (florfenicol) and macrolides (tulathromycin). 

Å Adult cattle ïincrease in dry cow treatments. 

Å Consumption (kg) has decreased.

Å Third -generation cephalosporins and fluoroquinolones are primarily used in horses and companion 

animals .



DANMAP Seminar 2024
Antimicrobial resistance in indicator and zoonotic bacteria



DANMAP data flow
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Joana Pessoa (DTU Food) 

Sofia Duarte (DTU Food)

Egle Kudirkiene (SSI) 

Jeppe Boel (SSI)

For further information:

Animal/food data ïJoana Pessoa 

Human data - Jeppe Boel

Antimicrobial resistance in zoonotic bacteria



DANMAP 2024 ςCampylobacter jejuni

џ No significant trends in %FS

џ From 2023 to 2024 : %FS 

increase in broilers (61%-> 69%), 

cattle (70% -> 73%) and domestic

cases (50% -> 54%)

џ Overall highest resistance in 

human isolates, especially travel 

cases

џ CIP & TET resistance remains 

common in human & animal 

isolates, but not observed in 

calves
49

AMR profiles among C. jejuni



DANMAP 2024 ςCampylobacter jejuni

Antimicrobial AMEG category AWaRecategory

Chloramphenicol C Access

Ciprofloxacin B Watch

Ertapenem A Reserve

Erythromycin C Watch

Gentamicin C Access

Tetracycline D Access

AWaRe= Reserve

ÅErtapenem: from 2023 to 2024, increase 2% -> 7% 
in broilers; not found in cattle isolates

AWaRe= Watch

ÅCiprofloxacin: still common in animal isolates (26% 
and 29% in cattle and broilers), and human isolates 
(44% and 85% in domestic and travel cases); 
possible decreasing trend in broilers and domestic 
cases

ÅErythromycin: Still rare. Not observed in humans 
and broilers; found in 1 cattle isolate
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DANMAP 2024 ςCampylobactercoli
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Á 2024: reported for the 2nd time in 

humans and for the 1st time in broilers

Á Human results: 2024~2023

Á Overall higher resistance in humans

Á Overall higher resistance than C. jejuni

Á Low %FS and high levels of resistance to 

ciprofloxacin and tetracycline
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C I P R O F L O X A C I N E R Y T H R O M Y C I N T E T R A C Y C L I N E

RESISTANCE % IN C. COLI ISOLATES, 2024
Pigs Danish (127)* Broilers Danish (52) Human Domestically acquired (29)Human Travel abroad reported (12)

* Pig data from 2023
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DANMAP 2024 ςCampylobacter coli

Antimicrobial AMEG category AWaRecategory

Chloramphenicol C Access

Ciprofloxacin B Watch

Ertapenem A Reserve

Erythromycin C Watch

Gentamicin C Access

Tetracycline D Access

AWaRe= Reserve

ÅErtapenem: found in 37% of broiler isolates

AWaRe= Watch

ÅCiprofloxacin: common in broiler isolates (54%) and 
human isolates (66% and 83% in domestic and 
travel cases)

ÅErythromycin: found in broiler isolates (17%) and 
human isolates (7% and 25% in domestic and travel 
cases)
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DANMAP 2024 ςSalmonella spp.

53

Serotype distribution - 62% are not Typhimurium or 

monophasic S. Typhimurium

- Two outbreaks with FS 

strains, but apart from those

strainsé

- éresistance levels ~ 2023

S. Derby

- S. Derby was the 2nd 

most common 

serotype in pork

- - From 2023-2024: 

mostly decrease in 

resistance, except for 

chloramphenicol and 

gentamicin



DANMAP 2024 ςS. Typhimurium and monophasic S. Typhimurium

54

Phenotypic AMR profiles

Á Obvious difference in patterns between human and pork isolates for Salmonella Typhimurium

Á Markedly higher %MDR in monophasic S. Typhimurium

Á Evident differences in %ASuT among S. Typhimurium & monophasic S. Typhimurium 



DANMAP 2024 ςS. Typhimurium and monophasic S. Typhimurium

55

Antimicrobial AMEG 
category
D -> A

AWaRecategory
Access -> Reserve

Amikacin/Gentamicin C Access

Ampicillin D Access

Azithromycin C Watch

Cefotaxime/Ceftazidime B Watch/Reserve

Ciprofloxacin/ Nalidixic
acid

B Watch

Colistin B Reserve

Chloramphenicol C Access

Meropenem A Reserve

Tetracycline D Access

Tigecycline A Reserve

Trimethoprim D Access

Sulfamethoxazole D Access

AWaRe= Reserve

Å3rd gen cephalosporins:

ï2% of all clinical Salmonella spp.

ïNot observed in (monophasic) S. Typhimurium from pork

ÅMeropenem - not recorded in 2024 isolates

AWaRe= Watch

ÅAzithromycin: 

ï1% of all clinical Salmonella spp.

ï5% of monophasic S. Typhimurium from pork

ÅCiprofloxacin: 

ï6 & 7% of S. Typhimurium and monophasic S. Typhimurium; 
15% of other serotypes in human cases

ïNot found in pork isolates since 2015



DANMAP 2024 ςS. Typhimurium and monophasic S. Typhimurium

56

Antimicrobial AMEG 
category
D -> A

AWaRecategory
Access -> Reserve

Amikacin/Gentamicin C Access

Ampicillin D Access

Azithromycin C Watch

Cefotaxime/Ceftazidime B Watch/Reserve

Ciprofloxacin/ Nalidixic
acid

B Watch

Colistin B Reserve

Chloramphenicol C Access

Meropenem A Reserve

Tetracycline D Access

Tigecycline A Reserve

Trimethoprim D Access

Sulfamethoxazole D Access

AWaRe= Reserve

Å3rd gen cephalosporins:

ï2% of all clinical Salmonella spp.

ïNot observed in (monophasic) S. Typhimurium from pork

ÅMeropenem - not recorded in 2024 isolates

AWaRe= Watch

ÅAzithromycin: 

ï1% of all clinical Salmonella spp.

ï5% of monophasic S. Typhimurium from pork

ÅCiprofloxacin: 

ï6 & 7% of S. Typhimurium and monophasic S. Typhimurium; 
15% of other serotypes in human cases

ïNot found in pork isolates since 2015



AMR genotypic profiles in SalmonellaTyphimurium, 2020-2024
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AMR genotypic profiles in SalmonellaTyphimurium, 2020-2024

58

Á Human isolates: 

- blaTEM-1, sul1, sul2 and tet(A) most 

common genes, stable occurrence

- blaCMY-2 gene in 1 isolate from a 

domestic case in 2021

- Determinants for colistin and 

carbapenem resistance not detected

- Increasing trends mostly associated 

with outbreak clones

Á Pork isolates:

- blaTEM-1, sul1, sul2, sul3, tet(A), 

tet(B), tet(G), dfrA12 and dfrA1 most 

common

- aac(3)-IV (resistance to gentamicin and 

apramycin), first detected in 2022 and 

found in 3 S. Typhimurium isolates in 

2024

- 16 different gene combinations for the 

ASuT profile



AMR genotypic profiles in monophasic S.Typhimurium, 2020-24

59

Á é



AMR genotypic profiles in monophasic S.Typhimurium, 2020-24

60

Á é

Á Human isolates: 

- blaTEM-1, sul2 and tet(B) most 

common genes, associated to 

epidemic monophasic S. Typhimurium 

(ST34) circulating in the EU

- floR, qnrS1, qnrB19 and tet(A) more 

common in travel cases

- Determinants of resistance to third-

generationcephalosporins, 

azithromycin and colistin detected 

sporadically!

Á Pork isolates:

- blaTEM-1, sul2, and tet(B) most common genes, 

associated to epidemic ST34 circulating in the 

EU

- 100% concordance between ASuT phenotype

and genotype

- aac(3)-IId, aac(3)-IVa I and aph(3ô)-Id (resistance

to gentamicin and apramycin) detected

- mph(A) (azithromycin resistance) in 1 isolate

- mef(B) (azithromycin and erythromycin 

resistance) found in 2021 (4%) and 2022 (12%)



DANMAP Seminar 2024
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DANMAP 2024 - IndicatorE. coli

ÅFull susceptibility:

џ Last 5-years: no significanttrend in %FS

џ From 2023 to 2024: %FS increasein cattle (82%-> 93%) 
and decreasein pigs (48% -> 40%)

ÅMultidrug-resistance:

џ %MDR relativelystable in broilers and pigs

џ From 2023 to 2024: clear decreasein cattle (14% -> 4%)

џ ASuTis still the most common MDR profile in pigs; 

other MDR patterns dominatein broilers

62



DANMAP 2024 ςIndicatorE. coli

Antimicrobial AMEG category
D -> A

AWaRecategory
Access -> Reserve

Amikacin/Gentamicin C Access

Ampicillin D Access

Azithromycin C Watch

Cefotaxime/Ceftazidime B Watch/Reserve

Ciprofloxacin/ Nalidixicacid B Watch

Colistin B Reserve

Chloramphenicol C Access

Meropenem A Reserve

Tetracycline D Access

Tigecycline A Reserve

Trimethoprim D Access

Sulfamethoxazole D Access

AWaRe= Reserve

ÅResistance to colistin, meropenem, 
tigecycline, ceftazidime not detected

AWaRe= Watch

ÅAzithromycin: resistance detected in few 
isolates from pigs (3% in 2023 -> 4% in 2024)

ÅCefotaxime: still not detected or detected at 
ǾŜǊȅ ƭƻǿ ƭŜǾŜƭǎ όҖм҈ύΦ 

Å/ƛǇǊƻŦƭƻȄŀŎƛƴΥ ǎǘƛƭƭ ǾŜǊȅ ƭƻǿ ƭŜǾŜƭǎ όҖм҈ύ ƛƴ 
cattle and pigs, and continued decrease in 
broilers (18% -> 15% -> 11%) 63



64

DANMAP 2024 - Indicator E. coli

64

Å Increase in % resistance to sulfamethoxazole in broilers 

Å Slight increase in % resistance to several substances in pigs

Å Fluctuations of 1-5% points from 2023 to 2024

Å Decrease in % resistance to most substances in cattle

Å Fluctuations of 5-12% points from 2023 to 2024



Trends of antimicrobial consumption and resistance in 
indicator E. coli

65

Å 5-year trends in the consumption of florfenicol and resistance 

to chloramphenicol in calves

Å 5-year trends in the consumption of aminoglycosides and 

aminoglycoside resistance in pigs



DANMAP 2024 - ESBL-, AmpC-, CP-producingE. coli in poultry and 
poultry meat

ÅNo detectionof CP-producingE. coli

Å%ESBL/AmpC-producingE. coli: 
џ Still low in broilers and domestic broiler meat (3% and 2%)

џ 2022 to 2024: increase in imported broiler meat (13% -> 34%)

џ 2022 to 2024: decrease in imported turkey meat (52% -> 35%)

џ higher in turkey meat than in broiler meat (imported)
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DANMAP 2024 - ESBL-, AmpC- producing E. coli

67

Å Phenotypic and genotypic profiles mostly in 

concordance

Å Majority ESBL-producing; no AmpC-producing in 

broilers

Å 10 different ESBL genes detected: CTX-M-1, 

followed by CTX-M-15 and CTX-M-55 most 

common

Å Imported turkey meat: CTX-M-27 frequent; all 

ESBL genes detected; 15% of isolates with >1 

ESBL gene

Å Upregulated AmpC promotor C-42T mutation, 

followed by CMY-2 gene among AmpC-producing 

isolates



DANMAP 2024 - ESBL-, AmpC- producing E. coliin a One Health context

68

Ana Sofia Ribeiro Duarte (DTU Food)

Mikkel Lindegaard (SSI)



DANMAP Explorer - interactive visualisation of AMR data from 
animal and meat isolates

69

Available at: https://www.danmap.org/dashboard

https://www.danmap.org/dashboard
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