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PRESERVING MACROLIDES
Macrolide antibiotics have many uses, particularly for penicillin-allergic patients, but recent
trends suggest that resistance is increasing among Gram-positive infections.

2. Efflux pump activation
• Macrolide efflux (mef) genes (e.g. mef A, B, E) are
transcribed and translated to produce transporters
that pump out macrolides before they can reach
their site of action on the 50S ribosomal subunit.
• This results in relatively low to moderate
resistance.
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Macrolides exert their effects by blocking bacterial protein synthesis.
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The first reports of resistance to macrolides came just four years after they had entered clinical practice. Resistance genes can be passed on during
bacterial replication, or can transfer between bacteria via plasmids or other mobile genetic elements. Genes for macrolide resistance act via three
main mechanisms — target site modification, activation of efflux pumps and enzymatic modification of the drug.
1. Target site modification
• Erythromycin ribosome methylation (erm) genes
(e.g. erm A, B, C) are transcribed and translated
to produce enzymes that can methylate the
23S rRNA binding site on the 50S subunit.
•T
 he altered binding site results in decreased
binding affinity of macrolides.
•T
 his results in high-level resistance.
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3. Enzymatic modification
• Macrolide phosphotransferase (mph) and
erythromycin esterase (ere) genes are transcribed
and translated to produce enzymes that can modify
macrolides so they are no longer capable of binding
effectively to the 50S ribosome.
• The altered binding means the macrolides are
unable to exert an effect.
• This results in high-level resistance.
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...BUT RESISTANT INFECTIONS ARE INCREASING

In line with other antibiotics, macrolide prescribing in primary care in England has decreased over
the past 5 years, falling by 17.3% from 4.2 milllion items in 2015/2016 to 3.5 million items in 2019/2020.

Macrolide resistance in Gram-positive infections is increasing, largely because of an increasing
incidence of infections. Higher numbers of resistant infections are seen in older age groups.

•M
 acrolides are broad spectrum antibiotics
that are typically used as an alternative to
penicillin in allergic patients.
•M
 acrolides accounted for 15.8% of antibiotics
prescribed in primary and secondary care in
England in 2018.
•M
 acrolides are associated with an increased
risk of major birth defects when taken during
the first trimester of pregnancy, compared with
penicillin (27.65/1,000 vs 17.65/1,000), so should be
used with caution in pregnant women.
•M
 acrolides increase risk of QT interval
prolongation, especially in older people, those
with cardiac risk factors, and those receiving other
medicines that prolong the QT interval, so should
be used with caution in these patient groups.
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Clarithromycin prescribing shows strong
correlation with seasonal use for respiratory
infections and the fall of 9.1% has likely been
impacted by the roll out of seasonal influenza
vaccination to school children.
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Erythromycin use has decreased by 50.7%, likely
because it is less well tolerated and has to be
taken four times per day, which makes compliance
difficult (e.g. for children attending school).
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Azithromycin use has increased by 21.9%, likely owing to its use
as an immunomodulatory agent, rather than an antibiotic, in
a number of respiratory diseases, including COPD and, more
recently, in COVID-19.
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infections in those aged over 25 years

What are
macrolides?

MACROLIDE USE IS DECREASING...

Antimicrobial
stewardship
Risk of antimicrobial resistance can be
reduced by taking the following steps:
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Group A streptococci

The burden of resistant Staphylococcus
aureus (S. aureus) infections is increasing,
primarily owing to the increase in the number
of S. aureus bloodstream infections over time.
Around 50% of methicillin-resistant S. aureus
and 15% of methicillin-sensitive S. aureus are
resistant to erythromycin.
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Increasing incidence of
Streptococcus pneumoniae
infections is driving the burden
of macrolide resistance among
them. The proportion of
infections that are macrolide
resistant has remained stable
in recent years.
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Incidence of Group A streptococci
bloodstream infection is low compared with
Staphylococcus aureus and Streptococcus
pneumoniae, and the overall proportion that
are macrolide resistant has remained stable
in recent years.
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✓D
 o not start antimicrobial therapy unless
there is clear evidence of infection
✓ Take a thorough drug allergy history
✓A
 void inappropriate use of broad-spectrum
antibiotics
✓C
 omply with local antimicrobial prescribing
guidance
✓D
 ocument clinical indication on drug chart
and in clinical notes
✓ Include review/stop date or duration
✓O
 btain cultures prior to commencing therapy
where possible (but do not delay therapy)
✓R
 eview continuing need for antibiotics at
48–72 hours and document a clear action plan
✓P
 rovide self-care advice to patients with
self-limiting or viral infections and
recommend appropriate symptom relief,
minor ailment treatments or referral
where necessary
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