
•• Antimicrobial treatmentAntimicrobial treatment is the most important risk factor in the development of tetracycline resistance. is the most important risk factor in the development of tetracycline resistance.
•• Pigs housed in Pigs housed in dirty pensdirty pens had a lower TETR than pigs housed in clean pens. This is probably caused be intake had a lower TETR than pigs housed in clean pens. This is probably caused be intake

of susceptible bacteria from the environment which dilute or replace the resistant LPEC.of susceptible bacteria from the environment which dilute or replace the resistant LPEC.
•• Changes in antimicrobial resistance after transport and holding stress in swine have been reported  (Changes in antimicrobial resistance after transport and holding stress in swine have been reported  (LangloisLanglois

et al., 1984; et al., 1984; MolitorisMolitoris et al., 1987). Similar  et al., 1987). Similar univariableunivariable effects were seen after  effects were seen after moving pigs to another pen/roommoving pigs to another pen/room,,
but  could not be confirmed in the multivariable analysis.but  could not be confirmed in the multivariable analysis.

•• In the univariable analysis, animals in a In the univariable analysis, animals in a continuous production systemcontinuous production system have a lower TETR. A possible have a lower TETR. A possible
explanation is that these animals take up susceptible bacteria, originating from older or non-treated animals,explanation is that these animals take up susceptible bacteria, originating from older or non-treated animals,
which dilute or replace the resistant LPEC.which dilute or replace the resistant LPEC.
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Materials and MethodsMaterials and Methods

Results and DiscussionResults and Discussion

ConclusionsConclusions

Fifty randomly selected pigFifty randomly selected pig
herds:herds:
(a)(a) closed or semi-closedclosed or semi-closed
(b)(b) located in the most located in the most 
dense pig areasdense pig areas
(c)(c) at least 150 sows and at least 150 sows and 
600 fattening pigs600 fattening pigs

  Registation ofRegistation of
(a)(a) General herd dataGeneral herd data
(b)(b) Antimicrobial drug consumptionAntimicrobial drug consumption
(c)(c) Management factorsManagement factors
(d)(d) Housing factorsHousing factors

Determination of TETR in LPEC  perDetermination of TETR in LPEC  per
pooled sample using an pooled sample using an agaragar
dilution techniquedilution technique

Study population on farm:Study population on farm:
•• Weaners (10 Weaners (10 ± 2 weeks)± 2 weeks)
•• Growers (18 Growers (18 ± 2 weeks)± 2 weeks)
(c)(c) Finishers (26 Finishers (26 ± 2 weeks)± 2 weeks)

Collection of pooled faecalCollection of pooled faecal
samples per production stagesamples per production stage
(4 pens, 4 pigs per pen)(4 pens, 4 pigs per pen)

Statistical analysis:Statistical analysis:
Multivariable linearMultivariable linear
mixed effects modelmixed effects model
with herd as randomwith herd as random
factorfactor

The overall TETR in LPEC was 56.8% (min. 8.2%, median 56.9%, max. 100.0%; 95% CI 53.2%-60.4%). Results ofThe overall TETR in LPEC was 56.8% (min. 8.2%, median 56.9%, max. 100.0%; 95% CI 53.2%-60.4%). Results of
the univariable and multivariable analyses are shown in Table 1. The multivariable analysis identified tetracyclinethe univariable and multivariable analyses are shown in Table 1. The multivariable analysis identified tetracycline
treatment and inside pen hygiene as significant risk factors.treatment and inside pen hygiene as significant risk factors.

Table 1: Estimated herd-level TETR and 95% CIs from analyses based on the linear mixed model with herd as random factor.Table 1: Estimated herd-level TETR and 95% CIs from analyses based on the linear mixed model with herd as random factor.
Only parameters which were significant in the univariable analysis and which were not correlated (r<0.60) are shown.Only parameters which were significant in the univariable analysis and which were not correlated (r<0.60) are shown.
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48.5-71.048.5-71.022.422.452.952.9NoNo
0.0140.0140.0090.00959.3-71.059.3-71.020.120.165.265.2YesYes

Tetracycline treatmentTetracycline treatment
59.5-71.859.5-71.821.021.065.665.6CleanClean

0.0170.0170.0050.00548.7-57.448.7-57.422.122.153.053.0DirtyDirty
Inside pen hygieneInside pen hygiene

51.7-59.551.7-59.522.522.555.655.6>10days ago>10days ago
46.2-75.646.2-75.619.119.160.960.93-10days ago3-10days ago

0.0360.03652.7-92.652.7-92.621.621.672.772.7<3 days ago<3 days ago
Moving to other pen/roomMoving to other pen/room

44.1-56.244.1-56.222.322.350.150.1ContinuousContinuous
0.0090.00956.4-65.356.4-65.321.721.760.860.8AIAOAIAO

Production systemProduction system
P-value multivariableP-value multivariableP-value P-value univariableunivariable95% CI95% CISDSDTETRTETRParameterParameter

To date, only a few studies evaluating the effects of various husbandry conditions on the development andTo date, only a few studies evaluating the effects of various husbandry conditions on the development and
persistence of antibiotic-resistant bacteria in swine have been reported. The majority of these studies are singlepersistence of antibiotic-resistant bacteria in swine have been reported. The majority of these studies are single
factor analyses, focusing on one (or two) possible risk factor analyses, focusing on one (or two) possible risk factor(sfactor(s) like age () like age (LangloisLanglois et al., 1988; Mathew et al., et al., 1988; Mathew et al.,
1999), housing conditions (1999), housing conditions (LangloisLanglois et al., 1988), transport or overcrowding ( et al., 1988), transport or overcrowding (MolitorisMolitoris et al., 1987;  et al., 1987; LangloisLanglois and and
Dawson, 1999),… . These studies indicate that,  besides exposure to antibiotics, also other factors can influenceDawson, 1999),… . These studies indicate that,  besides exposure to antibiotics, also other factors can influence
antimicrobial resistance. The aim of this study was to antimicrobial resistance. The aim of this study was to toto assess the impact of different management and housing assess the impact of different management and housing
conditions on the degree of tetracycline-resistance (TETR) in lactose-positive enteric conditions on the degree of tetracycline-resistance (TETR) in lactose-positive enteric coliformscoliforms (LPEC) (LPEC)
associated with fattening pigs kept under commercial farming conditions.associated with fattening pigs kept under commercial farming conditions.


