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Introduction

eThis study is the result of a self-tasking activity of the Scientific Committee of the FASFC (Advice SciCom 29/2010).
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eTherapy failure due to antimicrobial resistance causes morbidity and mortality and represents an increasing problem for
human health in Europe and worldwide.
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e The selection of resistant bacteria occurs predominantly during the treatment of patients with antimicrobial agents in
human medicine. However antimicrobial resistance is also considered as a food safety problem.
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e An increase of resistant bacteria is linked to the use of antimicrobial agents in animal production. During slaughtering, the
carcass can become contaminated with feces (containing resistant bacteria). Subsequently the food chain can act as an
important vector for the transfer of bacterial resistance to humans .
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Figure 1. Potential transfer of antibacterial resistance via the food chain (to EFSA, 2008).

Objective: To investigate whether comparison of data on antimicrobial resistance of Salmonella Typhimurium support the hypothesis of
transfer of resistance from pigs and broilers via the consumption of meat products to humans.
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Material and methods

1. Isolation of Salmonella Typhimurium (period 2001-2006) during routine monitoring by FASFC (monitoring food chain), IPH (clinical patients), CODA-CERVA (monitoring healthy and sick animals).
2. Determination of sensitivity for 9 antimicrobials: ampicilline, chloramphenicol, streptomycin, sulfonamides, tetracyclines, trimethoprim + sulfonamides, nalidixic acid, cefalosporins & fluoroquinolones.
3. Determination of serotype (all isolates) and phage type (isolates from pork, broiler meat and human isolates).

Phenotypic resistance

Table 2. Resistance of Salmonella Typhimurium isolated from the feces of
pigs (n=581), pig meat (n=255), poultry feces (n=196), poultry meat (n=43)
and human (n=1870) between 2001 and 2006

Results

Phenotypic resistance profile

Resistance profile = the combination of the measured
resistance towards a range of antimicrobials (this study: 9
antimicrobials).

*|solates from: feces pigs (n=581) — pig meat (n=255) —

Combination "resistance profile — phage
t!pe”

*|solates from pork (n=204) — human (n=1706) : total of
440 combinations

, , : human (n=1870): total of 82 different resistance profiles
Pig feces Pork Broiler feces | Broiler meat | Human =
(%) (%) (%) (%) (%) y/ .
. 48,5 35,3 56,1 76,7 50,3 . Feces pigs

Ampicillin y -

(44,4-52,7) | (29,4-41,5) | (48,9-63,2) | (61,4-88,2) | (48,0-52,6) 0 ¢ 9 30 (2, 336

, 26,0 20,0 32,1 67,4 28,6 4 24 Pork Human

Chloramphenicol 4

(22,5-29,8) | (15,3-25,4) | (25,7-39,2) | (51,5-80,9) | (26,5-30,7) Pork " Human

, 40,1 31,0 50,0 65,1 45,3 N o

Streptomycin 36,1-44,2) | (25,4-37,0) | (42,8-57,2) | (49,1-79,0) | (43,0-47,6) : e

36,144, i il i i 26 profiles occur commonly within the three groups 74 combinations occur commonly within the two groups
Sulphonamides °5,3 38,0 23,6 75,7 223 representing 74.5% of the isolates from pig feces, 94.1% of the representing 83% of the isolates from pork and 61,3% of the

(54,7-62,9) | (32,0-44,3) | (46,3-60,1) | (61,4-88,2) | (50,2-54,8) . o . _

isolates from pork and 92.1% of the human isolates human isolates
, 53,9 44,7 49,5 79,1 55,6

Tetracycline

(49,7-58,0) | (38,5-51,0) | (42,3-56,7) | (64,0-90,0) | (53,3-57,9)

_ , 20,7 19,2 13,3 20,9 15,2

Trimethoprim + Su

(17,4-24,2) | (14,6-24,6) | (8,8-18,8) | (10,0-36,0) | (13,6-17,0)
Nalidixic acid 5 ;’i o | o 82 0 | s 6?'161 0 | o :175 o | o ii » *Isolates from: poultry feces (n=196) — poultry meat *|solates from poultry meat (n=41) — human (n=1706) :

e o o oo Y (n=43) — human (n=1870): total of 72 different resistance total of 415 combinations
cepnalosporines | (01-18) | (0020) | (0136 | (0067 | (0106) profiles /A =
Fluoroquinolones 10 0,0 0,0 0,0 0,5 K Fef:es 5
a (04-2,2) | (0,0-1,2) | (0,0-1,5) | (0,0-67) | (0,2-0,9) Obro"/e«fs"'" T
18
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12 profiles occur commonly within the three groups
representing 53,6% of the isolates from poultry feces, 90,7% of
the isolates from poultry and 79% of the human isolates

Conclusion

18 profiles occur commonly within the two groups
representing 87,8% of the isolates from poultry meat and
27,1% of the human isolates

* This study was an exercise in translation of data into information. The data were collected outside scientific research in the framework of
the activities (e.g. monitoring) of the Belgian federal institutions FASFC, IPH and CODA-CERVA.

* Analysis of the data on antimicrobial resistance of Salmonella Typhimurium originating from pigs, broilers, pork, pork meat and humans
support the hypothesis of transfer of resistance of Salmonella Typhimurium from animals via the consumption of meat to humans.

* The relative contribution of both meat products towards human infection could not be made based on this study because this is a
complex process requiring data that were not all readily available, e.g. consumption data and comparable prevalence data.
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