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1.  Introduction 17 

The CVMP’s reflection paper on the use of macrolides, lincosamides and streptogramins in food-18 
producing animals in the EU was published in November 2011 (EMA/CVMP/SAGAM, 2011). Macrolides 19 
are regarded as critically important antibiotics in both human and veterinary medicine and, owing to 20 
shared sites of action and resistance mechanisms, lincosamides and streptogramins were reviewed 21 
alongside. Nearly a decade has now elapsed and it is important to review the status of these classes, in 22 
particular considering their importance to treat zoonotic campylobacter infections in humans and their 23 
ability to select for certain multi-resistance genes which have been detected in isolates from animals in 24 
Europe. Furthermore, both the (approved) indications and the volumes of use of these antibiotic 25 
classes have changed. Therefore, an update of the reflection paper is now recommended. 26 

Aspects of the paper relating to the importance of these antibiotic classes in animals and humans and 27 
the potential for transmission of antimicrobial resistance (AMR) are of relevance for the AMEG 28 
(Antimicrobial Advice Ad Hoc Expert Group) categorisation. Furthermore, to expand the One Health 29 
approach, the use in companion animals together with their role and that of the environment in 30 
transmission of AMR should also be considered. 31 

2.  Problem statement 32 

In the 6th revision of the WHO’s categorisation of Critically Important Antimicrobials (WHO, 2019), 33 
macrolides and ketolides have been prioritized as a highest priority critically important antimicrobials 34 
(HP-CIA) for human medicine. Considering the importance of this class also in veterinary medicine and 35 
the specific circumstances of the European region, the revised AMEG categorisation of antibiotics 36 
(EMA/CVMP/CHMP, 2019) placed macrolides in its Category C (“Caution”). Although the criteria and 37 
purposes of these two categorisations differ, in view of the considerations at international level and 38 
constantly evolving patterns of AMR and antimicrobial usage both in veterinary and human medicine in 39 
the EU, it is important that the CVMP’s reflections on these antibiotic classes are kept up to date. 40 
Several mechanisms confer cross-resistance between macrolide, ketolide, lincosamide and 41 
streptogramin classes variously; therefore, there is a rationale for reviewing in the same paper the 42 
impacts of antibiotic resistance related to the use of these three classes in animals. 43 

Furthermore, increasing attention is being paid to the way in which antimicrobials excreted from 44 
treated animals degrade and spread within the environment, potentially contributing to the emergence, 45 
selection and dissemination of AMR. In line with the EU’s Strategic Approach to Pharmaceuticals in the 46 
Environment adopted in 2019 (European Commission, 2019), and expanding the One Health approach, 47 
it is proposed to include consideration of environmental aspects in the updated reflection paper. In 48 
addition, whilst the previous reflection paper addressed food-producing animals only, companion 49 
animals should also now be brought within scope considering their therapeutic needs and relevant role 50 
in AMR transmission pathways. 51 

3.  Discussion (on the problem statement) 52 

Macrolides are widely used for treatment of diseases that are common in food producing animals. This 53 
class has been categorised as critically important for veterinary medicine (VCIA) in the OIE list of 54 
antimicrobials of veterinary importance, updated in June 2021 (OIE, 2021). In the EU, macrolides are 55 
among few alternative antibiotics for treatment of haemorrhagic digestive tract disease in pigs 56 
(Lawsonia intracellularis) and for foot-rot in sheep and goats. They are also important for the 57 
treatment of mycoplasma infections in pigs and poultry. Newer macrolides are among few alternatives 58 
for treatment of respiratory tract infections caused by bacteria that are resistant to alternatives in 59 
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AMEG’s Category D (“Prudence”). Lincosamides are also widely used in veterinary medicine in 60 
companion and food-producing animals in the EU and internationally. OIE places them in the highly 61 
important (VHIA) category. Conversely, streptogramins and ketolides have not been approved for use 62 
in veterinary medicines in the EU; although streptogramins are classified as important antimicrobials 63 
(VIA) by the OIE and used in animals in third countries. 64 

According to the latest ESVAC report (EMA/ESVAC, 2020), from 2011 to 2018 the sales of macrolides 65 
for use in food-producing animals in the EU have declined by 34% whilst the sales of lincosamides 66 
have remained relatively stable.  67 

Macrolides are categorised as HPCIA by the WHO, primarily considering their use to treat 68 
campylobacter infections, particularly in children; however, considering their use in the EU they have 69 
been placed in the AMEG category C. Lincosamides and streptogramins are categorised as highly 70 
important antimicrobials by WHO. In the EU/EEA, the consumption of macrolides, lincosamides and 71 
streptogramins in humans in the community has statistically decreased in the period from 2010-2019 72 
(ECDC, 2020).  73 

Changes in the consumption patterns of these antimicrobial classes could indicate a change in their 74 
importance to treat specific infections, may reflect an overall decline in antimicrobial consumption in a 75 
sector, or could be associated with other factors. This should be investigated. 76 

Resistance to macrolides can emerge in zoonotic pathogens such as Campylobacter spp. and 77 
methicillin-resistant Staphylococcus spp. (MRS), which can be transmitted directly from animals to 78 
humans via food and/or contact. In addition, transferable macrolide-resistance genes can emerge in 79 
commensals e.g. Enterococcus spp. colonising animals, and can potentially be transferred to bacteria 80 
colonising or infecting humans. In addition to food-producing species, companion animals may play an 81 
important role as a reservoir of macrolide resistant bacteria or resistance genes that could be 82 
transmitted via direct contact to humans (Iannino et al., 2019). 83 

At present, resistance to macrolides in C. jejuni from animals and humans remains low in Europe; but 84 
is higher in C. coli, in certain MSs (EFSA/ECDC, 2020). Recently attention has been on emergence of a 85 
transferrable resistance mechanism, encoded by the ermB gene, which confers high level resistance to 86 
macrolides, lincosamides and streptogramin B in Campylobacter spp. In Europe, ermB has been 87 
reported in C. coli from poultry in Spain and Belgium (Elhadidy et al., 2019; Florez-Cuadrado et al., 88 
2017). Another resistance pattern of particular concern relates to the cfr gene which confers resistance 89 
to phenicols, lincosamides, oxazolidinones, pleuromutilins and streptogramin A. This gene has been 90 
detected in livestock associated MRSA (LA-MRSA) from pigs in Belgium 2016 (EFSA/ECDC, 2018). 91 
These mechanisms amongst others, and the plasmids on which they are borne, favour co-selection and 92 
confer resistance to important antimicrobial classes. 93 

Resistance to macrolides also occurs in pathogens of importance in animal health. High levels of 94 
resistance to macrolides and lincosamides have been determined for Brachyspira spp. Consequently, in 95 
CVMP referral procedures the benefit-risk balance in relation to the use of certain veterinary medicinal 96 
products containing tylosin, lincomycin, and lincomycin/spiramycin against swine dysentery caused by 97 
B. hyodysenteriae was considered to be negative and the indication was removed. Referral procedures 98 
for macrolide and lincosamide products have also considered the dosing regimens and indications 99 
relating to other target pathogens. Significant resistance to macrolides and lincosamides has appeared 100 
among staphylococci isolated in pigs and dogs and streptococci isolated in cattle. Resistance to 101 
macrolides can also emerge in other animal pathogens such as Pasteurellaceae and Mycoplasma spp. 102 
Knowledge on susceptibility patterns in target pathogens could be updated based on latest surveillance 103 
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data and scientific publications (Gautier-Bouchardon, 2018; Michael et al., 2018; Ruzauskas et al., 104 
2016).    105 

4.  Recommendation 106 

A review of an update to the CVMP reflection paper on macrolides, lincosamides and streptogramins. 107 
The updated reflection paper will include information on: 108 

• General drug characteristics (including pharmacodynamics and pharmacokinetics) 109 

• Resistance mechanisms and susceptibility testing  110 

• Sales and use of macrolides, lincosamides and streptogramins in veterinary medicine 111 

• The use of macrolides, ketolides, lincosamides and streptogramins in human medicine 112 

• Occurrence of resistance in bacteria from animals and humans 113 

• Possible links between the use of macrolides, lincosamides and streptogramins in animals and 114 
resistance in bacteria of animal origin 115 

• MLS residues, antimicrobial resistant bacteria (ARB) and antimicrobial resistant genes (ARGs) 116 
in the environment (emission and fate to and within environmental compartments) 117 

• Transmission of antibiotic resistance or resistance determinants between animals, humans and 118 
the environment  119 

• Impact of resistance on animal and human health 120 

• Review of the implementation and, if possible, impacts of the recommendations made in the 121 
first reflection paper  122 

• Recommendations  123 

5.  Proposed timetable 124 

October 2021  Concept paper released for consultation  125 

January 2022 Deadline for comments from interested parties 126 

Q3 2023 Revised reflection paper released for consultation  127 

6.  Resource requirements for preparation 128 

The revision of the reflection paper will involve two AWP co-rapporteurs. Correspondingly, rapporteurs 129 
will be appointed from the Environmental Risk Assessment Working Party (ERAWP) and the Infectious 130 
Disease Working Party (IDWP), as required.  131 

Drafting group (physical and virtual) meetings will be organised, as needed. 132 

7.  Impact assessment (anticipated) 133 

The reflection paper will update information on the development of antimicrobial resistance to these 134 
substances and provide further clarification on the need and priority of risk management measures. In 135 
addition, the reflection paper may detect gaps in our knowledge and identify subjects for further 136 
research. 137 
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8.  Interested parties 138 

Veterinarians, users of antibacterials in general including farmers, veterinary pharmaceutical industry, 139 
academia, consumers and regulators 140 
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