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Risk to public health from using of
pleuromutiiin in pigs

Johanne Ellis-lverseni, Lis Alban?, Margit Andreasen?, Jan Dahl? & Ute Wolff S6nksen*

The Danish Authorities provide guidelines to private veterinarians on selection of antimicrobials for use in animals. One of the components in the guidelines is the level of risk posed to
public health from antimicrobial resistance formation, when using the drug. The recommendations are based on risk assessments.
This poster presents the risk assessment carried out to assess the risk to public health from using pleuromutilin in pigs.

METHODOLOGY ¢ m:tﬂ:':tttn Antimicrobial consumption in pigs
Qualitative risk assessment following the OIE framework was carried out: RISK = RELEASE*EXPOSURE*CONSEQUENCES. Scale used: Very low, low, medium, high. A | v Y
guideline developed by European Medical Agency (EMA) was used for inspiration and a risk pathway was developed to ensure a systematic and comprehensive Chromosoma Plasmidbome
approach to hazard identification and assessment. | deveepment "

+ Direct resistance c:f-raer;ids:arz:::zlzt:::: Selection of already

C resistant bacteria

HAZA RDS - antlm::ohlals
Pleuromutilin consumption \ S Bacteria1 Bactera 2 - Bacteria X
In animals: Pigs use 99.9 % of all pleuromutilin prescribed in Denamrk, which amounts to 10 % of total consumption of all antimicrobials in pigs. Only used for oral \ b b | 4
(group) short-term treatments. Consumption is low in comparison with other European countries. (i weat | contae eat | contact Meat | Contact
In humans: Pleuromutilins are not used for humans in Denmark. Cross-resistance to Linezolid may occur from pleuromutilin usage. Linezolid is a last line drug for N NN
highly resistant Gram positive infections and is hardly ever used/needed in Denmark. l
Hazards of relevance: - Human

\ consequence
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» Pleuromutilin or Linezolid-resistant MRSA CC398
» Pleuromutilin or Linezolid-resistant Enterococcus
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RESULTS:

RISK ESTIMATE JUSTIFICATION

Infections with

Pleuromutilin
resistant MRSA

CC398 and
Enterococci may be

Humans may be

Use of
pleuromutilins in
Danish pigs =>
Pleuromutilin or
Linezolid-resistant
bacteria causing
unwanted
outcomes in public

Pleuromutilin or Linezolid Resistent MRSA CC398

pleuromutilin or
Linezolid resistant MRSA
CC398 or Enteroccoccus

exposed to

leuromutilin or i '
pleuromutilin o Risk = Low (low uncertainty) :

Linezolid resistant
MRSA CC398 and
Enterococcus from

» Low prevalence of mobile resistance mechanisms
- Mobile genes were not (cfr) or only very rarely (vrg) found in
Danish MRSA CC398
» Occupational exposure Is main transmission route
- Only small part of population directly exposed

present in pigs may cause prolonged

during rearing and disease or increased

slaughter pigs via pork or direct burden to public health

contact

» Current prevention of MRSA at Danish hospitals include screening

MRSA CC398: . . . . .
of patients with daily contact to pigs on admittance

Low risk

: » Linezolid not currently used in treatment
(Low uncertainty)

Hazard ID Consequences » Medium human—human transmission potential

Enterococcus:

Low risk Pleuromutilin or Linezolid Resistant Enterococci:

(High uncertainty)

Risk = Low (high uncertainty)

Direct exposure

» Low prevalence of resistance
- No optrA or cfr reported in pigs isolates

. MRSA CC398:
Occupational exposure:

MRSA CC398: High Ger:/eral lpublic: - No linezolid resistance identified in surveillance data (14 yrs)
Resistant - ery low N
High General public: Very low Vulnerable groups: » Low probability of spread to humans
MRSA CC338 (medium uncertainty) (low uncertainty) high » Low virulence

and Enterococcus:

(low uncertainty)

Enterococcus: Low
(high uncertainty)

Foodborne exposure:

Enterococcus » High ability of acquiring resistance genes

spp.

Low

Unknown probability

» Limited number of alternative antimicrobials

(high uncertainty)

(high uncertainty)

DISCUSSION OF RESULTS DISCUSSION OF METHODOLOGY

» The risk estimate increased from Very Low to Low since 2010
Issues with risk assessment of antimicrobial resistance

The risk estimate applies to today’s situation only and assessment should be repeated If:

- L . . » Risk (antimicrobial consumption) is not limited to one species or one source
» Pleuromutilin consumption increases substantially in pigs

e . » Current frameworks struggle to handle cross-resistance and co-resistance
» A new pleuromutilin is developed for use in humans

. . . . . . » Relevance to public health of resistance genes in the environment is unknown
» Increasing prevalence of mobile, easily transmissible resistance mechanisms

» Risk guestion is paramount and must be precise, detailed, comprehensive and agreed
» Public health need for Linezolid increases 9 P P P g

» Antimicrobial consumption levels in the present has long-term effects on resistance

Relevant data gaps > Surveillance of mobile resistant elements is usually limited to within specific bacterial species

» C. dificile was identified as a possible hazard but excluded because of
- Insufficient knowledge and Linezolid is not used for treatment

» Resistance to pleuromutilin is not monitored in Denmark

P FIGHTING ANTIBIOTIC SNDLE
» MRSA CC398 resistance to Linezolid is not monitored RESISTANCE . p——
» The public health relevance of Enterococcus spp. originating from pigs is uncertain e ‘%\r:%*

Antibiotics are essential resources for human health,
animal health and animal welfare.

We need to collectively ensure the responsible and

prudent use of antibiotics in animals to preserve
their effectiveness. \ {r

RECOMMENDATIONS
WORLD ANTIBIOTIC AWARENESS WEEK | y B

www.oie.int/antimicrobial-resistance

#AntibioticResistance Qi€ memmmmmme

Prudent use of antimicrobials is paramount — even low risk antimicrobials
Guidelines for usage of antimicrobials should be based on risk assessments for the actual situation, where the guidelines apply
Development of risk assessment frameworks reflecting the biology of antimicrobial resistance is needed

7725\ World Health
o%¢ Organization

AFFILIATIONS

1) National Food Institute, DTU, Denmark

2) Danish Agriculture & Food Council, Denmark

3) Danish Association of the Veterinary Pharmaceutical Industry, Denmark

4) Department for Microbiology and Infection control, Statens Serum Institute, Denmark

DTU Food
National Food Institute



https://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiZnPSUyt7XAhWEQJoKHVZwAlQQjRwIBw&url=https%3A%2F%2Fthenursepath.blog%2F2016%2F11%2F28%2Fhow-to-swab-for-mrsa-vre-screening%2F&psig=AOvVaw3ubbUs9ZC0A-dbnD2lKCdT&ust=1511866058622280
http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwicp_36gd_XAhVCMZoKHY5CDi8QjRwIBw&url=http%3A%2F%2Fwww.oie.int%2Fen%2Ffor-the-media%2Famr%2Fwaaw2015%2F&psig=AOvVaw3IVLqbLMamlEL_AjnT6tmc&ust=1511881046415530
https://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwibtN21g9_XAhXsO5oKHS0VBRwQjRwIBw&url=https%3A%2F%2Fopenclipart.org%2Ftags%2Frepeat&psig=AOvVaw02I6QdBExTeNqOtA1quh96&ust=1511881253640521
https://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwibtN21g9_XAhXsO5oKHS0VBRwQjRwIBw&url=https%3A%2F%2Fopenclipart.org%2Ftags%2Frepeat&psig=AOvVaw02I6QdBExTeNqOtA1quh96&ust=1511881253640521
https://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwibtN21g9_XAhXsO5oKHS0VBRwQjRwIBw&url=https%3A%2F%2Fopenclipart.org%2Ftags%2Frepeat&psig=AOvVaw02I6QdBExTeNqOtA1quh96&ust=1511881253640521

