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Danish approach 
to control of 
salmonella in cattle



Denmark
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5.5 million people, 1.2 million in Copenhagen
~12.3 million pigs
~1.5 million cattle, ~540.000 slaughtered cattle, ~3000 dairy farms
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Development and source attribution 
of human cases 1988-2015

>70% from 
travel/import

in 2015



Source attribution salmonella 
Denmark 2015
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S. Dublin

No human cases attributed to domestic eggs and poultry in 2015
Estimated burden of salmonella disease: 348-401 DALYs – disability adjusted life years 
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Serotype distributions in human cases
Denmark 2014-2015



Salmonella Dublin in humans 
in Denmark
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Estimated burden of disease
Cattle: 24-30 DALYs in 2014 
< 10% of total Salm. – DALY
(Pires, report 2014)
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Source: Steen Ethelberg, SSI – includes all cases from 1990 and up to 2015

Yellow = all cases   Gray =  dead within 30 days Case fatality risk close to that of listeriosis

Age distribution of S. Dublin human cases 
Survivors and dead within 30 days
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Fresh meat surveillance at slaughter
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Intensified bacteriological surveillance 
of persistently antibody positive 

cattle herds 2014-2017

Not random sample, but not ‘only passive surveillance’– see later

Serotypes

Herd type Dublin Typhimurium Other S_4,12:i / 
S_4,5,12:i:-

Negative Total

Beef cattle 3 12 15

Heifer raising 2 1 7 10

Dairy herd 76 3 3 4 263 349

Organic dairy 8 24 32

Fattening calves 15 1 33 49

Total 104
(90%)

3
(3%)

4
(3%)

5
(4%) 339 455(SEGES)
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Bacteriological culture results from 
passive surveillance (clinical suspicion)

2014-2017

Serotype Number of isolates

Dublin 5

Negative 12

S_4,5,12:i:- 3

Typhimurium 1

Total 21

(SEGES)



How much ‘serogroup-B’ in the Danish dairy cattle?
Bulk tank milk samples tested with 2 tests at DTU-Vet

in master thesis project 2015 
(Acknowledgements: Elisabeth Toft)
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Group D ELISA results (ODC%)
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Conclusions from Elisabeth Toft’s project

• Salmonella serogroup B causes to some ‘misclassification’ 
of Dublin-test-positive dairy herds

• Estimated to be 6.2-13% of the serogroup-D test-positive

• Corresponds to the bacteriological culture results from 
intensified surveillance

• Not possible to differentiate between serotypes based on 
serogroup D alone

• Not always clear distinction with two tests (B and D) either

Future – consider including more serotypes in the testing??

Currently not the plan – very few are missed.



Salmonella Dublin in cattle 

06/04/2017 13

� Bloody diarrhoea

� Loss of appetite

� Depression

� Fever + dehydration

� Septic shock

� Necrotic skin and bone

� Arthritis

� Pneumonia

� Abortions

� Few persistent carriers

� Many cattle infected 

without clinical signs



Bulk tank milk ELISA after introduction of 
Salmonella Dublin-infection in dairy herds

1406/04/2017

Introduction



Milk losses related to 
introduction of Salmonella Dublin

kg ECM per day in 3 parity groups in 28 newly infected dairy herds

Signs of long-term milk losses in some cows

(Nielsen T.D. et al. JDS, 2012)

1 2 3+
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Economic consequences in S. Dublin 
infected dairy herds

Salmonella Dublin Simherd model estimations

06/04/2017 16



Economic consequences in S. Dublin 
infected dairy herds

Salmonella Dublin Simherd estimations based on project data

Not unusual that the gross 
margin drops with 100-200 Euro 
per cow-stall the first 2-3 years 
after the infection is introduced. 

Large herd 
– proportionally larger losses
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‘Let’s hope it is not salmonella’

Pride

Up to €35,000 lost annually (per 200 cow-stalls)
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� Dairy herds: 3-4 bulk tank milk antibody tests 

� Non-dairy herds: 8-10 antibody tests on blood samples

� Movements of animals

� Locking system (3 weeks)

� Classification information www.glr-chr.dk

Surveillance programme for S. Dublin since 2002

Level 3 Salmonellosis / bacteria detected 

Level 2 Test-positive
BTM>25 ODC% in last 4 samples, 
+no jump of 20 from 3-BTM average
Or: 8 blood samples, none above 50 ODC%

Level 1 Test-negative 
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Eradication programme since 2007
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Three phases

1.2007-2009  
Voluntary intervention and evaluation. Projects.

2. 2010-2012  
Restrictions to improve motivation

3. 2013-2016  
Veterinary Authorities handle infected herds 
through law enforcement (regionalisation)

2007 2010 2013 2016

Goal:
The Danish cattle population free from Salmonella Dublin in 2016
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Surveillance programme initiated

Voluntary control 
programme initiated

More movement restrictions

Regionalisation

Mandatory
control
Second opinion
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Target: 
Eradication from the cattle population by end of 2016 

Follow the development at www.kvaegvet.dk

200 bes.
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Regionalisation since 2013 Regionalisation since 2015

No  movement of cattle from HP to LP (except calves for fattening + slaughter)
High prev-region Level 1 herds must pre-test before participating in shows



Phase 3 – intensified control

• Level 2+3 in low-prevalence region 
put under official veterinary supervision 
- restrictions similar to Sweden

• All Level 2+3:
Must have a herd-specific control action plan 
Usually developed with local veterinarian/advisor
Strict movement restrictions out of these herds
No participation in animal shows

• Level 1 farms in high-prevalence regions cannot
more cattle to low-prevalance region (few exceptions)

• Level 2+3 can have free second opinion and advice
from SEGES
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Free, voluntary second opinion from SEGES 
on salmonella control in test-positive farms 



Phase 3 – intensified testing

After 1 year in Level 2 (test-positive in surveillance)

• Effect of control actions must be documented

• 8 samples from the youngest calves >3 months old
every 3 months

• If test-positive calves -> bacteriological culture
Calves, high-risk animals + slurry

• If culture positive -> Level 3 (economic consequences
due to movement and slaughter restrictions)
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Regional development of test-positive 
dairy herds (Level 2+3)

www.kvaegvet.dk
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www.kvaegvet.dk

Non-dairy herds
- surveillance based on the last 8 blood samples 

(ELISA – cut-off 50 ODC%)

Large fattening herds (>100)

Small fattening herds (<100)

Heifer raising herds

National average

Purebred beef herds

More frequent
sampling



25% -> 7-8% test-positive dairy herds from 2003 to 2016

42% -> 17% test-positive large slaughter calf herds 2007-2016

Dairy bull calf Slaughter calf herd Abattoir

National prevalence is declining

Dias 29

Bull calves from Level 2 much cheaper 

Today very difficult to sell in DK
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Dias 30

Institut for Produktionsdyr og Heste

Source herds of calves to large fattening herd in 2015

Tranbjerg 
Østergaard 

A/S
3320 kalve 
købt siden 

1.1.14
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New tool for fattening herd owners
List of source herds with salmonella and calf mortality
Need permission from dairy herds to extract calf mortality and BTM results



Challenges
Structural development over 20 years
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Important risk factor for infectious disease spread:
Herd size !
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Biosecurity 
- not an overly popular conversation topic
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Future changes to the programme?

??? Not decided yet
Negotiations ongoing

• Mandatory control effort 
in test-positive herds

• Mandatory follow-up on calves
8 blood samples every 3 months

• Continued testing 1-2 years
after becoming Level 1?

Control campaign vet authorities
Mandatory secondary advisory, 
if no effect of control efforts

From end of 2019:
All test-positive herds under 
official veterinary supervision
(closed herds, special hygienic slaughter)
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Cluster I

Cluster II

Cluster III

Markets

S. Dublin: 197 isolates 
from 58 herds 
1996-2016



Thank you for 
your attention


