FACTSHEET
Macrolides in the context of critically important antimicrobials
The WHO report “Critically Important Antimicrobials for Human Medicine, 4th Edition” is a guideline that is
used to develop risk management strategies to minimize the impact of antibiotic use in animals on human
health. The degree to which the use of any one class of antibiotics impacts human health is estimated by asking
two questions: 1) Is the antimicrobial class the sole, or one of limited available therapies, to treat serious
bacterial infections in people?, and 2) does the treatment of animals with the antibiotic class result in the
emergence of antibiotic-resistant foodborne bacteria, or their mobile genetic elements, that are transferable
to humans? If the answer to these two questions is “Yes”, then the antibiotic is deemed critically important
(WHO, 2016).
This ranking strategy works very well for antibiotic classes that are known to be critical for treating potentially
fatal nosocomial infections that are caused by multidrug-resistant (MDR) bacteria. For example, the
glycopeptide antibiotic vancomycin is used to treat serious MDR enterococcal infections and MDR MRSA in
hospital patients and the use of the glycopeptide antibiotic avoparcin in animals selects for enterococci and
MRSA with vancomycin resistance (WHO, 2016). However, for some antibiotics more information must be
considered to truly determine the impacts to human health. A case in point is the macrolide class of antibiotics.
Macrolides have been categorized as Critically Important. However, the available scientific data supports a
classification of Highly Important or Important. The reasons for this are as follows:


Macrolides are classified as critically important mainly because they are first-choice treatement for
Campylobacteriosis. Whilst antibiotic treatment in not recommended in most cases of campylobacteriosis,
it is a frequent disease. However, in comparison to MRSA infections, campylobacteriosis is not a serious
disease. The disease is self-limiting and the majority of ill people will recover without ever seeing a doctor.
The fatality rate of campylobacteriosis in the EU is extremely low at 0.03% (EFSA, 2016). The mortality rates
for nosocomial MRSA infections are 36 – 59%, depending on the treatment regimen (Brown and Paladino,
2010).



The majority of all cases of campylobacteriosis caused by C. jejuni in the EU (98,5%) remained treatable
with azithromycin (EFSA, 2016). Other treatment options are also available including doxycycline,
ampicillin, trimethoprim-sulfamethoxazole, ciprofloxacin and gentamicin (Sanford, 2010; Deckert, 2013).



An inability to treat campylobacteriosis with azithromycin may not impact the health of a patient. Although
antibiotic treatment is available, it does not appear to significantly impact the clinical outcome of
campylobacteriosis. Therapy was found to shorten the duration of diarrhea by just 1.3 days (Ternhag, 2007)
In patients with invasive disease, antibiotic treatment did not shorten hospital stays or decrease mortality
(Feodoroff, 2011).



The use of macrolide antibiotics in animals does not jeopardize the effective treatment of MDR Salmonella
infections in people with azithromycin. This macrolide antibiotic, which is only used in humans, has activity
against Salmonella and other Gram-negative bacteria but older macrolide antibiotics do not (Olson, 2002;
Wagner, 2008; Retsma, 1987). Thus, the use older macrolide antibiotics such as tylosin and tilmicosin will
not select for azithromycin-resistant strains of Salmonella (or their mobile genetic elements) that can be
transferred to humans.



Shigellosis and Legionnaires’ disease were used to categorize macrolide antibiotics as CIA. There is no
relationship between the use of macrolide antibiotics in animals and the effective treatment of these
diseases. Humans are the sole reservoir of Shigella and the bacterium is transmitted by the fecal oral route
(Prince, 2010). Legionella is transmitted to humans via the inhalation of contaminated water droplets
(Fields, 2002). Azithromycin-resistant strains of Shigella have been isolated that contain the resistance
determine ermB (MMWR, 2014). The gene was likely acquired from human gut flora; the gene was first
detected in humans some 30 years ago (LeBlanc, 1986) and is still be found in the saliva and feces of

healthy people in the EU today (Card, 2014). Macrolide-resistant strains of L. pneumophila have not been
isolated (Bruin, 2012).


Macrolide resistance imposes a fitness cost on C. jejuni (Luangtongkum, 2012) and the undesirable
mutations are readily purged from the genome (Wilson, 2008). However, transferable macrolide resistance
has been recently described and warrants specific surveillance (Wang, 2014)



The majority of all cases of campylobacteriosis in the EU are caused by Campylobacter jejuni and chicken
meat is a primary vehicle of transmission (EFSA, 2016). Only a small fraction of the C. jejuni in broilers
(5,9%) and chicken meat (1,6%) were resistant to macrolides antibiotics (EFSA, 2016). The prevalence of
macrolide-resistant C. jejuni isolated from humans with campylobacteriosis is very low (1.5%) (EFSA, 2016).



Some 8% of all speciated Campylobacter strains isolated from humans are C. coli (EFSA, 2016). Although
macrolide-resistant strains of C. coli are isolated from both humans and pigs, (EFSA, 2016) pork is an
unlikely source for campylobacteriosis. Pork contains very low levels of C. coli. Genetic-based attribution
data suggests that only 1% of the C. coli strains that cause campylobacteriosis in humans originate in pigs
(Sheppard, 2010). Campylobacter coli isolated from broiler meat has a 17% macrolide resistance rate in the
EU, but remains a uncommon occurrence in human disease (EFSA, 2016)



The recently published WHO Global Priority list of Antibiotic Resistant Bacteria does not include macrolideresistant species except Helicobacter pylorii which cannot be considered as linked to animal use today.

The World Animal Health Organization (OIE) has categorized macrolide antibiotics as Veterinary Critically
Important Antibiotics (VCIA) because they are one of a few antibiotics that can be used to treat mycoplasma
infections in pigs and broiler and hemorrhagic digestive disease in swine and liver abscesses in cattle (OIE).
These key tools must remain available to veterinarians. Mycoplasma infections remain extremely prevalent in
poultry productions systems of developing countries and there is a real need to treat such infections early in
order to prevent chronic respiratory disease that involves an additional infection with Escherichia coli that is
much more difficult to treat and necessitates other classes of antibiotics.
This data suggests that macrolide antibiotics can be used in animals without significantly impacting human
health so long as they continue to be used judiciously. It is also important to be noted that most of the
indications of macrolides include bacteria that grow fairly fastidiously and therefore sensitivity testing is
sometimes difficult. We recommend the following risk management measures for the use of macrolides in
animals:
 Some registrations that allow the use of low concentrations of macrolide in feed should be removed, and
growth promotion with macrolides should be phased-out
 All macrolides should be under veterinary oversight in accordance with the product indications.
 Off label uses of products containing macrolide antibiotics should be limited to the strict application of
local legislation on the cascade.
 The use of macrolide antibiotics for prevention should be restricted to the indications on the product label.
 The susceptibility of Campylobacter from animals to macrolide antibiotics should continue to be monitored
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