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Study description
• Part of previous study
• Aim:
• Gain knowledge of the most common
intestinal diseases in Danish nursery pigs
• Development of objective methods for
assessment of porcine intestinal health
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Antimicrobial usage
Focus on antibiotic usage in pig production

Source: Vetstat
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Antimicrobial usage

Source: Vetstat
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Diagnosing intestinal diseases
• Increasing demands for precise diagnostic methods
• 2014, Denmark:
• Legislation requiring laboratory diagnostic documentation
• Group medications for enteric and respiratory diseases

• Preferable ante-mortem methods
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Diagnosing intestinal diseases
• Intestinal diseases in pigs have diverse clinical signs
• Clinical diagnosis inadequate
• Clinical diarrhoea not equal to sign of infectious
disease (Weber et. al, ACTA Vet. Scan. 2015)
Pathogen

Diarrhoeic (%)

non-diarrhoeic (%)

P-value

E. coli F4

13.3

12.2

0.94

E. coli F18

11.9

10.5

0.87

L. intracellularis

20.4

20.2

0.91

B. Pilosicoli

16.9

16.7

0.91

Single pathogen

35.9

33.3

0.77

Multi pathogen

12.7

12.3

0.92

None

51.4

54.4

0.72
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Intestinal diseases in nursery pigs
• Enterotoxic E. coli F4+/F18+, L. intracellularis, B.
pilosicoli the main enteric pathogens in Danish nursery
pigs 10-70 days post weaning (Pedersen et. al, Irish Veterinary
Journal, 2014)

• Multiplex qPCR

(Stahl et. al Vet. Microbiol. 2011)

• Excretion level and composition of pathogens can be
evaluated
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Diagnosing pigs with ETEC infection
• E. coli infections diverse pathological lesions
• Bacterial culture and virulence factor detection
• Definition of enteritis caused by ETEC infection:
• Pure or nearly pure culture of haemolytic E. coli in jejunum or
faeces (Pedersen et. al, Irish Veterinary Journal, 2014)
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Diagnosing intestinal diseases
• Excretion level of L. intracellularis associated with
pathological lesions and reduced growth
(Pedersen et. al, BMC Vet. Res. 2012)

• Cutoff value of 4.8 log10 L. intracellularis bacteria/g
faeces, Se = 0.84, Sp = 0,93
(Pedersen et. al, J Vet Diagn Invest 2012)

• Association between excretion level of ETEC and
presence of ETEC associated enteritis?
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Background
Pigs with pure culture of haemolytic E. coli in jejunum or faeces
=
Higher level of fimbriae genes in faeces compared to pigs with
no pure culture of haemolytic E. coli in jejunum or faeces

Hypothesis:
Isolation of haemolytic E. coli in jejunum or
faeces are associated with the level of
fimbriae genes detected by qPCR in faeces
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Materials & Methods
• Cross-sectional study, 20 pig herds
• Included when a diarrheic outbreak occurred in a
nursery room
• Age: 10-70 days post weaning
• 8 pigs with and 8 pigs without diarrhoea euthanized
and necropsied
• Diarrhoea status determined by dry matter analysis
• Bacterial culture for E. coli from jejunum and faecal
samples
• Excretion levels of E. coli F18 genes in pig faecal
samples determined by qPCR analyses, cut-off 3 log10

15/05/2017

12

Materials & Methods
• Golden standard, ETEC positive pigs (Coli+):
• Pigs with demonstration of haemolytic E. coli in pure/dominant
culture from faeces or jejunum

• ROC analysis on excretion level of E. coli F18 genes
was performed to determine the optimal cut-off value
to detect Coli+ pigs.
• Optimal cut-off = Max Sensitivity+Specificity
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Results
• 313 pigs (156 diarrheic, 157 non-diarrheic)
• 63 (20.1%) classified as Coli+ after bacterial culture
Pure E. coli

Diarrhoea

+

-

+

41

115

156

P-Value

0.010

-

22

135

157

Sensitivity

65.08

Total

63

250

313

Specificity

54.00

PPV

26.28

NPV

85.99

Total Chi-Square

6.58
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Results

Optimal cut-off value of 5.18 log10 E. coli F18 genes/g faeces
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Results
All pigs
qPCR(5.18)

+
total

Diarrhoeic pigs
+
qPCR(5.18)
total

Pure E. coli
+
38
24
25
226
63
250

Total
62
251
313

Chi-Square
P-Value
Sensitivity
Specificity
PPV
NPV

78.32
<0.001
60.32
90.40
61.29
90.04

Pure E. coli
+
31
11
10
104
41
115

Total
42
114
156

Chi-Square
P-Value
Sensitivity
Specificity
PPV
NPV

63.69
<0.001
75.61
90.43
73.81
91.23
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Discussion
• ROC analysis only performed on F18 results
• Few F4 positive samples
• No virulence factor detection after culture
• Other intestinal pathogens present
• Increased diagnostic value when combining clinical
signs and qPCR results
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Discussion
• Cut-off value of F18 can be used to assess impact of
disease in the individual pig
• Low: Sensitivity and Positive predictive values
• Low level of F18 genes detected in faeces from 24% of pigs
with pure culture of haemolytic E. coli
• 26% of pigs with high level of F18 genes detected in faeces
had no pure culture of haemolytic E. coli

• High: Specificity and Negative predictive values
• High level of F18 genes detected in faeces from 10% of pigs
with no pure culture of haemolytic E. coli
• 9% of pigs with low level of F18 genes detected in faeces had
pure culture of haemolytic E. coli
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Conclusion
• Association between isolation of haemolytic E. coli and
excretion level of F18 genes in faeces
• A optimal value of 5.18 log10 E. coli F18 genes/gram
faeces provided a diagnostic sensitivity and specificity
of 75.6% and 90.4% in diarrhoeic nursery pigs
• Evaluating excretion level of F18 genes in faeces can
be used as an ante-mortem diagnostic method to
identify nursery pigs with ETEC infection
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