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Antibiotic resistance is defined as a change in
susceptibility of a microorganism to an antibiotic such
that a higher concentration of the drug is required to
inhibit growth of a resistant strain compared to fully
susceptible wild type strain.

Widespread use of tetracyclines and erythromycin
occurred for more than 25 years before less-sensitive
strains and clinically relevant or ‘resistant’ strains
were identified. In late 1970’s, a few strains of P
acnes that were relatively resistant to erythromycin
and clindamycin were first reported and were viewed
to be clinically not significant."! In the early 1980’s,
shortly after the introduction of topical formulations
of erythromycin and clindamycin, clinically relevant,
less-sensitive strains were detected.”) Some of
these strains were highly resistant to erythromycin.
Subsequently, in late 1980’s and early 1990’s, more
clinically relevant antibiotic resistance and strains
with multiple drug resistance were identified.?-!

Generally, bacteria develop antibiotic resistance by
acquiring plasmids, which can be transferred between
strains of a species and even between species in
some instances. With tetracycline and erythromycin,
plasmids and transposons encode for pump proteins
that efflux antibiotics away from ribosomes and,
less commonly, the resistance is due to enzyme
inactivation.*® In case of clinically relevant strains
of resistant P acnes, plasmids have not been found.
Rather, point mutations in the genes encoding the 23S
rRNA (erythromycin) and the 16S rRNA (tetracycline)
have been identified.[*'?

Three phenotypes of erythromycin resistant P acnes
have been identified as shown in table 11. It is
important to know that microbiological resistance
does not always equate with clinical resistance.
Only concentration of the drug does not play sole
role in controlling P acnes colonization in the
microenvironment of the comedone. Other local
factors also contribute. Antibiotics also have direct
anti-inflammatory actions. The concentration
of antibiotics in pilosebaceous ducts varies
considerably.!8! Various factors may be attributed
to suboptimal antibiotic effects. For example, high
sebum excretion rate may flush out antibiotic, thus
lowering the concentration. Low concentration of
the antibiotic favors emergence of antibiotic resistant
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P acnes. Poor patient compliance is another factor that
operates through lowered antibiotic concentration.

WHEN TO SUSPECT ANTIBIOTIC RESISTANCE?

* When there is no clinical improvement in the
context of good compliance.

*  When early response is followed by a relapse in the
face of continued treatment.

*  When the patient has been treated with multiple
courses of antibiotics without much clinical
improvement.

» If the patient exhibits poor compliance.

TREATMENT OF ANTIBIOTIC RESISTANT ACNE

Options include using higher doses of the concerned
antibiotics, for example, minocycline 100 mg b.i.d.,
doxycycline 100 mg b.i.d.; switching to another,
previously not used, antibiotic, such as a newer
macrolides, oral isotretinoin, and antiandrogens.

ANTIBIOTIC RESISTANCE

Acquisition of plasmids, the most common way of
becoming antibiotic resistant, not found in resistant
strains of P acnes.

Attributed to point mutation in genes encoding the
23S rRNA (for erythromycin) and 16S rRNA (for
tetracycline).

Suggested by lack of therapeutic response, and by
relapse while still on the antibiotic.

Table 11: P. acnes antibiotic resistance

Erythromycin Mutations in gene encoding 23S ribosomal RNA

Group 1 A-G transition of E. coli equivalent base 2058
Highly resistant to erythromycin
Variable for other macrolides and clindamycin

Group 2 G-A transition at E. coli equivalent base 2057
Low level erythromycin resistance

Group 3 A-G transition at E. coli equivalent base 2059

Highly resistant to erythromycin and all macrolides
Elevated but variable resistance to clindamycin
Mutations in the gene encoding 16S ribosomal RNA
G-C transition at E. coli equivalent base 1058

Variable resistance to tetracycline, doxycycline, and
minocycline

Tetracycline

Indian ] Dermatol Venereol Leprol | January-February 2009 | Vol 75 | Supplement 1 S37



Acne in India: Guidelines for management
Can be overcome with higher doses.

What is the magnitude of antibiotic resistance in acne
in India is anybody’s guess? IAA believes it is high. If
parallels can be drawn, than Spain, a country where
prescription laws are lax much like our own, antibiotic
resistance is the highest at 94%.1! Every effort should
be made to prevent antibiotic resistance. Global Alliance
for Acne recommends that: antibiotics should not be
prescribed unless necessary; treatment courses should
be kept short; BPO should be combined with antibiotics
or used in between antibiotic courses; simultaneous
use of dissimilar oral and topical antibiotics should be
avoided; and good compliance should be emphasized.

PREVENTION OF ANTIBIOTIC RESISTANCE

* Antibiotics should be avoided unless necessary.

e Treatment course should be kept short.

e Combine BPO with the antibiotic or use in between
the courses.

* Avoid simultaneous use of dissimilar oral and
topical antibiotics.
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