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Clindamycin is a useful alternative drug for the treatment of infections caused by MRSA. However, in vitro routine tests for
clindamycin susceptibility usually fail to detect inducible clindamycin resulting in treatment failure. This type of resistance in
clindamycin varies by different geographical regions and could be detected by D test on routine basis. Of the total of 288
Staphylococcal isolates studied, 116(40.27%) were found to be MRSA - resistant to cefoxitin (30 ugm/ disc). Of these, 54
isolates were resistant to erythromycin but sensitive to clindamycin. D test performed on these showed that it was positive
in 21(18.1%) indicating inducible clindamycin resistance. In MSSA, inducible clindamycin resistance was observed in
10(5.81%). There was statistically significance difference between MRSA and MSSA isolates showing inducible clindamycin
resistance (p=0.000). As inducible clindamycin resistance is not that uncommon (18.1%) in our hospital, D test should always
be performed in S.aureus isolates, showing clindamycin—erythromycin discordance on disc diffusion test to avoid erroneous

reporting resulting in treatment failure.
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Introduction:

Over the last decade, a considerable increase in the preva-
lence of MRSA (Methicillin resistant Staphylococcus aureus)
has been reported from almost every region of world'. The
infections due to MRSA are difficult to treat because of the
restricted spectrum of antimicrobials of proven efficacy. Clin-
damycin, a macrolide-lincosamide-streptogramin B (MLS})
antibiotic, having excellent pharmacokinetic properties is a
good substitute to treat these infections?. However, there are
reports of development of resistance to this drug too?®. Mac-
rolide (MLS,) resistance may be due to enzyme encoded by
a variety of erm genes, which may be expressed either consti-
tutively (MLSBc phenotype) or inducibely (MLSBi phenotype).
Other mechanism of resistance is mediated through active
efflux pump encoded by msr A gene (MS phenotype)®.

In vitro susceptibility test for clindamycin usually fail to detect
inducible clindamycin resistance as it appears as erythromy-
cin resistant and clindamycin sensitive. In-vivo therapy with
clindamycin in such cases may result in treatment failure,
thus necessitating the need to detect this resistance by D test
(Double disc diffusion test)?. Since, the prevalence of induci-
ble clindamycin resistance may vary in different geographical
regions, different hospitals and by methicillin susceptibility*S,
the present study was undertaken, to determine the preva-
lence of inducible clindamycin resistance (MLSBi) in MRSA
in Malwa region of Punjab from where such studies are lack-

ing.

Material & Methods

A total of 288 consecutive strains of Staphylococcus aureus
isolated from various clinical specimens obtained in the Mi-
crobiology department during the period of two years (July
2011 to June 2013) were included in this prospective study.

The isolates were identified as S.aureus by conventional mi-
crobiological methods and slide and tube coagulase test®.

Antibiotic susceptibility testing was performed by kirby Bau-
er’s method on Muller Hinton agar using antibiotics discs of
ampicillin (10 ygm), erythromycin (15ugm), clindamycin (2
pgm), vancomycin (30 pgm), netilimicin (30 pgm), cefoxitin
(30 pgm), ciprofloxacin (15 pgm), gentamycin(10ugm), line-
zolid (30 pgm), gatifloxacin (5 ugm) as per CLSI guidelines.
An isolate showing an inhibition zone of < 22mm around ce-
foxitin disc was identified as MRSA’. All the isolates which
showed clindamycin-erythromycin discordant sensitivity re-
sults were further subjected to D test as per CLSI guidelines.
Briefly, erythromycin (15 pgm) disc was placed at a distance
of 15mm (edge to edge) from clindamycin (2 pygm) disc on
Muller Hinton agar, previously inoculated 0.5 Mcfarland bac-
terial suspension. Following overnight incubation at 37°C,
flattening of zone (D shaped) around clindamycin in the area
between the two discs indicated inducible clindamycin resist-
ance. Three phenotypes were appreciated after testing and
interpreted as follows?:-

e Constitutive (MLSBc) Phenotype- Isolates which showed
resistance to both erythromycin (zone size<13mm) and
clindamycin (zone size <14mm).

e Inducible (MLSBI) Phenotype - Isolates resistant to eryth-
romycin (zone size < 13mm), sensitive to clindamycin
(zone size =2 21mm) and giving D-shaped zone of inhibi-
tion around clindamycin with flattening towards erythro-
mycin disc.

e MS Phenotype — Isolates exhibiting resistance to erythro-
mycin (zone size < 13mm) and sensitivity to clindamycin
(zone size 2 21mm) with circular zone of inhibition around
clindamycin.
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Results :-

Of the 288 S.aureus isolates studied, 116 (40.27%) were
MRSA (methicillin resistant S.aureus) and remaining 172
(59.72%) were MSSA (methicillin sensitive S.aureus). Of the
116 MRSA, 35 (30.17%) were erythromycin sensitive while
81 (69.83%) showed resistance to erythromycin. Resistance
to both erythromycin and clindamycin was observed in 27
(23.3%) indicating constitutive (MLSBc) phenotype. Rest of
54 strains which were resistant to erythromycin but sensitive
to clindamycin were subjected to D test. The test was positive
in 21 (18.1%) which indicated inducible (MLSBi) phenotype;
in 33 (28.4%) isolates D test was negative and indicated MS
phenotype “Table 1 about here’. Among MSSA isolates in-
ducible and constitutive clindamycin resistance was 5.81%
and 5.23% respectively “Table 1 about here’. There was
statistically significant difference between MRSA and MSSA
isolates in both the constitutive clindamycin resistance (p =
0.000) and inducible Clindamycin resistance (p = 0.002) “Ta-
ble 1 about here’.

Discussion

Clindamycin is a good alternative drug in the treatment of
skin, soft tissue and bone infections caused by both MRSA
and MSSA because of its tolerability, cost, oral form, excellent
tissue penetration and the fact that it accumulates in abscess-
es®. However, clindamycin resistance develops in Staphylo-
coccal isolates with inducible phenotype and from such iso-
lates, spontaneous constitutively resistant mutants arise both
in vitro testing and in vivo during clindamycin therapy®. Since
the MLSBI resistance mechanism in not recognized by using
standard susceptibility testing, D test has become an imper-
ative part of routine antimicrobial susceptibility testing for all
clinical isolates of S. aureus®.

In the present study, when the D test was performed, prev-
alence of inducible clindamycin resistance was 18.1% and
constitutive resistance 23.3% “Table 1 about here’. Our
finding of inducible clindamycin resistance (18.1%) is in con-
cordance with the study of Deotale et al (2010)® and Sireesha
et al (2012),'° higher than those of Rahbar et al (2007)" and
Ahmed (2010)" but lower than those of Pal N et al (2010
Jaipur)®™ and Prabhu et al (2011)2.This difference could be
because, the prevalence of inducible clindamycin may vary
by geographical regions and even from hospital to hospital.
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Table 1- Susceptibility of Erythromycin and Clindamycin
among MRSA (116) and MSSA (172) isolates.

E-R C-S Total no
E-R C-R E-R C-S|E-S L
(MLSBc) (DIVTLSBi) D- (MS) |C-S E)Jﬁ)l)solates

MRSA[27(23.3) [21(18.1) (33 (28.4) |25 17)|(46.27)

MSSA|9 (5.23)° |10(5.81)¢ |25 (14.5) (17224) (157§72)

Total (36 (12.55)[31 (10.7) |58 (20.13) (15?(36) 288

E-Erythromycin  C-Clindamycin R-Resistant ~ S-Senitive
MRSA — Methicillin resistant S.aureus

MSSA — Methicillin sensitive S.aureus

MLSBc — Constitutive clindamycin resistant phenotype
MLSBI - Inducible clindamycin resistant phenotype

MS — MS phenotype

Statistical analysis
Constitutive ( MLSBc ):- a & b (p = 0.000) Significant
Inducible (MLSBI) :-c & d (p = 0.002) Significant
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