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Figure 1. Erythromycin inhibits the translocation of the polypeptide chain from A site to P site

Introduction

Erythromycin remains one of the
safest and most important broad
spectrum antibiotics available, even
though it was discovered nearly 60
years ago. It was the first macrolide
antibiotic to become available for
clinical use and has served as the
prototype for newer macrolides.
Erythromycin was discovered by
McGuire and coworkers in 1952. It was
initially isolated in a metabolic product
of a strain of Streptomyces erythreuswhich
was originally found in the soil sample
from a small island in the Philippines.
Its popularity increased in 1976 when
it was extensively used to treat out-
breaks of pneumonia caused by
Legionella pneumophila. In addition to
its antibacterial activity, erythromycin
has immunomodulatory, anti-inflam-
matory and prokinetic activity.

Pharmacology

Erythromycin is a bacteriostatic
agent and in high concentration may
have bactericidal activity. Its main
action is to inhibit protein synthesis.
In bacterial protein synthesis, the
peptide chain residing at the A site of
the transferase reaction moves to the
P side. It binds reversibly to the 50S
ribosomal subunit and inhibits the
translocation step. (Figure 1.)

Erythromycin is known to exert
anti-inflammatory and immunomodu-
latory effects; the exact underlying
mechanism is not known. Erythro-
mycin is known to decrease the
oxidative production of cytokines by
neutrophils (IL-1, IL-6, IL-8 and TNF).
In addition, production of IL-10 and
platelet count are increased.

Erythromycin rarely causes serious
side effects. The most common side
effects include nausea, vomiting,
abdominal cramps and diarrhoea. The
severity of gastrointestinal (GI) side
effects is dose related. Some studies
have suggested that up to 95% and
51% of patients experience GI side
effects with IV and oral erythromycin,
respectively. GI side effects are directly
related to erythromycin’s prokinetic
action. Erythromycin acts as a motilin
receptor agonist. This results in
increased GI motility by inducing
phase III migratory motor complex
contraction. This starts in the stomach
and migrates through the small intes-
tine. In wvitro studies on rabbit duode-
nal muscle showed dose dependent
contraction with erythromycin. There
was some indication that this is a
calcium dependent mechanism as this
action is inhibited by nifedipine.

Fever, eosinophilia and skin erup-
tions can occur as a part of allergic
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reaction. Other striking side effects
include cholestatic hepatitis; this
may be due to a hypersensitivity
reaction. IV infusion of erythromycin
can result in thrombophlebitis.
Transient auditory impairment is
noted in some cases after large oral
or IV administration.

Erythromycin has some action on
cellular electrical activity and can
affect cardiac action potential.
Erythromycin causes prolongation of
the QT interval resulting in torsades
de pointes; this is common in
patients with cardiac disease.
Erythromycin can cause worsening of
symptoms of myasthenia. In some
cases, it can produce myasthenic-like
symptoms in a normal individual.

Erythromycin is well known for its
drug interaction profile. It inhibits
cytochrome P450 enzymes; this results
in an increase in the serum concentra-
tion of drugs such as carbamazepine,
theophylline, cyclosporine, digoxin,
sodium valproate and warfarin.

Use of erythromycin

Erythromycin is commonly used to
treat community acquired pneumo-
nia, especially that caused by
Mycoplasma pneumoniae and Legionella
pnewmophila for which it is the drug
of choice. It is also used as a firstline
treatment against Corynebacterivm diph-
theria and Bordetella pertussis. In addi-
tion, it has been used to effectively
treat respiratory, neonatal, ocular or
genital infection caused by Chlamydia.

Erythromycin is an alternative in
penicillin allergic patients with strep-
tococcal or mild staphylococcal infec-
tion. Unfortunately, both strains have
developed erythromycin resistance.
This has resulted in erythromycin
being a less attractive choice against
these organisms. It can be used as a
prophylaxis against recurrence of
rheumatic fever in penicillin allergic
individuals. Similarly, it has been
used to prevent bacterial endocardi-
tis after dental procedures. However,
this has been largely replaced by
clindamycin as a better alternative in
penicillin allergic patients.

The potential use of erythromycin
as an anti-inflammatory and immuno-
modulating agent is still in develop-
ment. It has been used successfully to
treat idiopathic thrombocytopenic
purpura, and has been shown to have
a steroid sparing effect in asthma.
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Furthermore, long-term use of eryth-
romycin has been shown to reduce
airway hyperresponsiveness to bron-
chospasm and effectively treat diffuse
pan-bronchiolitis, a chronic inflamma-
tory condition.

Specific evidence for use
in diabetes
Erythromycin has shown efficacy in
improving gastric emptying in a
number of studies and has therefore
been used in patients with diabetic
gastroparesis. A single administration
of IV erythromycin improves gastric
emptying significantly when compared
with placebo. Similar results have been
noted with oral administration.!
Limited head-to-head data are
available about erythromycin versus
other prokinetic agents. Oral erythro-
mycin is non-inferior to oral meto-
clopramide? but superior to oral
cisapride.?’ However, both studies were
unblinded with a small group size.
Furthermore, evidence to assess if
improved gastric emptying is trans-
lated into symptomatic improvement
is limited. It has mainly shown to
improve bloating rather than nausea
or satiety.* One of the reviews found
improvement in 48% of diabetic and
non-diabetic patients;”> however, this
review consisted of small, unblinded
studies which did not use symptoms as
a primary endpoint. Methodological
problems are present with most trials
on gastroparesis. One study did show
improvement in dyspeptic symptoms
after shortterm low dose erythromy-
cin administration; this improvement
continued during long-term follow up.
However, the long-term treatment
effect was not as statistically significant
as the short-term one. This is probably
due to tachyphylaxis because of down
regulation of motilin receptors.®
Because of its prokinetic effect,
erythromycin has been used post-
operatively to improve gastric empty-
ing and in facilitating transpyloric
placement of nasogastric tube.
However, the evidence so far has
revealed contradictory results with-
out showing tangible clinical efficacy.

Discussion

There is evidence to show that erythro-
mycin has efficacy in gastric emptying
in patients with diabetic gastroparesis.
However, is it going to improve symp-
toms or not? This is not very clear.

Erythromycin

Key points

® Erythromycin is one of the safest and
commonly used antibiotics. It has
strong prokinetic properties and is used
in patients with diabetic gastroparesis

® Evidence to support symptomatic benefit
in patients with diabetic gastroparesis is
limited. Long-term oral treatment is
complicated by tachyphylaxis

® Erythromycin can be used in patients who
have not shown any benefit with other
prokinetic agents, or in combination with
other prokinetic agents. Treatment
decision should be based on individual
patient symptom benefit

Erythromycin is a powerful prokinetic
agent when used intravenously and
may have a role in the hospitalised
patient with severe gastroparesis.
Nevertheless, its side effect profile and
drug interactions need to be consid-
ered. Low dose oral erythromycin may
be used. However, long-term treat-
ment may result in tachyphylaxis.

Several synthetic erythromycin
analogues (ABT229, KC11458 etc)
have been developed. These are
devoid of a side effect profile and
antibacterial effect. However, they
retain their motilin receptor agonist
properties. It has been disappointing
that no study to date has demon-
strated any significant benefit.

The use of erythromycin in dia-
betic gastroparesis is limited. It is
worth trying erythromycin in patients
who have not shown benefit with
commonly used prokinetic agents
such as metoclopramide or domperi-
done. As long-term use of metoclo-
pramide or domperidone can also
result in tachyphylaxis, erythromycin
can be used during drug holidays.
Treating diabetic gastroparesis is
difficult. No one treatment has
proven to be 100% efficacious. Thus,
erythromycin may have a role in the
treatment of difficult diabetic gastro-
paresis. The development of a better
synthetic erythromycin analogue may
be the way forward.
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