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ABSTRACT
Background: CoNS are one of those amongst the commonly isolated organisms in the clinical microbiology laboratory. Interest in CoNS is 
increasing because of their role as pathogens in hospital-acquired infections (HAI) associated with catheters and implanted medical devices and 
their marked resistance to antibiotics.
CoNS strains are commonly multi-resistant to various groups of antibiotics.The macrolide-lincosamide-streptogramin B (MLSB) family of 
antibiotics is commonly used in the treatment of staphylococcal infections.(35) However, one important issue in clindamycin treatment is the risk 
of clinical failure during therapy.
Materials And Methods: 
Methicillin Resistance : In this study methicillin resistance was tested by cefoxitin disk (30µg) diffusion method as per CLSI guidelines, 
Inducible Clindamyc in Resistance: All CoNS isolates were tested for the inducible clindamycin resistance by Double-disk diffusion test (D-
zone test) as per CLSI guidelines.
Results: 234 Coagulase Negative Staphylococcial strains from different clinical specimen were processed. Methicillin resistance was shown by 
65.38% isolates. Inducible clindamycin resistance was found to be 31.3% & 14.28% respectively in MRCoNS & MSCoNS Similerly constitutive 
clindamycin resistance was found to behigher in MRCoNS at 57.39% & then in MSCoNS (35.71%).
Conclusion: Clindamycin disk induction test (D-zone test) is simple and must be done routinely in the diagnostic microbiology laboratories. 
Without the “D-zone test” all the CoNS isolates with inducible clindamycin resistance would be erroneously classified as clindamycin susceptible 
by routine testing methods. Constitutive & inducible clindamycin resistance was found to be more prevalent in MRCoNS then MSCoNS.
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INTRODUCTION:
Over the past few decades, CoNS have become recognized as 

(1)important agents of human diseases.  CoNS are reported to be the 
third common causative agent of nosocomial infections and the most 

(2,3)common cause of nosocomial blood stream infections.  
 
Emergence of methicillin resistance in Coagulase Negative 
Staphylococci  has left us with very few therapeutic alternatives 
available to treat CoNS infections. Antibiotics like Macrolides, 
lincosamides and type B streptogramin (MLS ) belong to different B

class but act through same mechanism of inhibition of protein 
(4)synthesis, and are routinely used in treatment of such infections . 

Specially Clindamycin (a lincosamide) in particular, is an attractive 
choice for clinicians as it is available for both oral and injectable use, 
tissue penetration is good, and is bacteriostatic against Staphylococci 
[5]. CoNS strains resistant to Macrolides, lincosamides and type B 
streptogramin antibiotics have increased in number following there 

[6,7]widespread use
 
Mechanism for resistance is different to these antibiotics. Active efflux 
of drug because of msr (A) gene confers resistance to streptogramin 
and B macrolides (MS phenotype) but not to clindamycin. Another 
mechanism for resistance is ribosomal target modification, it confers 
resistance to all above mentioned groups, ie type B streptogramin, 
macrolide and clindamycin (MLS  phenotype). MLS  resistance in B B

CoNS is either constitutive (cMLS ) or inducible (iMLS ), in B B

constitutive (cMLS ) rRNA methylase is always present while in B

inducible (iMLS ) rRNA methylase is produced only in the presence of B
[8,9]an inducer . Infection with iMLS  strains of CoNS if treated with B

clindamycin can develop constitutive resistance during therapy and 
[10]result in treatment failure . So before starting these antibiotics it is 

important to detect the phenotype (MS, iMLS  cMLS ). B, B

 
Macrolids (erythromycin) are an inducer for clindamycin resistance 
(iMLS ), which induces production of erythromycin ribosomal B

methylase (erm). D test (Double disc diffusion) is recommended by 
[11]CLSI for detection of inducible clindamycin resistance . A negative 

result by D test confirms clindamycin susceptibility and provides a 
[12]treatment option .

 
The present study was undertaken with an aim to detect methicillin 
resistance and their property of constitutive or inducible clindamycin 

resistance in Clinical Isolated of CoNS.

MATERIALS AND METHODS:
The present study was conducted in the Department of Microbiology, 
Govt Medical College, Nagpur, Maharastra, India. The study included 
234 non-duplicate isolates of CoNS from various clinical samples of 
IPD patients received over the period of study. Various clinical samples 
included pus, blood, urine, tracheal aspirates and cerebrospinal fluid 
(CSF). The organism was identified by conventional laboratory 
methods such as colony morphology, gram stain, catalase test, slide 
and tube coagulase test.
 
Antibiotic sensitivity testing was done by Kirby Bauer disc diffusion 
method and methicillin resistance was identified by using cefoxitin (30 

[11]μg) disc and interpreted as per CLSI guidelines 
 
All isolates were subjected to inducible clindamycin resistance testing 
by CLSI recommended D test on Mueller Hinton agar by keeping 
erythromycin (15μg) disc and clindamycin (2 μg) disc at 15 mm apart 

[11](edge to edge)  
 
Blunting of the circular zone of inhibition around clindamycin disc 
towards erythromycin disc indicated the presence of iMLS  resistance B

and was reported as resistant to clindamycin. Quality control (QC) for 
erythromycin and clindamycin discs was done by using S. aureus 
ATCCC 25923 according to standard disc diffusion QC procedure. We 
interpreted the results as follows:
1. The isolate sensitive to erythromycin and clindamycin was 

considered susceptible phenotype,
2. Erythromycin resistant and clindamycin sensitive isolate (no D 

zone), MS phenotype,
3. Erythromycin resistant and clindamycin sensitive isolate (D zone 

present), iMLS  phenotype andB

4. Erythromycin and clindamycin resistant isolate, cMLSB 
phenotype.

RESULT:
The study was conducted during the period from November   2012 to 
October 2014 in Department of Microbiology Govt.Medical College 
Nagpur. Isolates of Coagulase Negative Staphylococci from the 
various clinical specimens received in the diagnostic bacteriology 
laboratory from inpatient departments were included in this study. 
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We processed a total of 12358 clinical samples in our laboratory and 
were able to isolate 234 Coagulase Negative Staphylococcial strains 
from these specimens        

Table no-1: Methicillin resistance pattern of CoNS isolates 

MRCoNS DETECTION

Cefoxitin disk (30 µg) diffusion test
In this study, methicillin resistance among CoNS isolates was 
identified by cefoxitin disk diffusion method. Table No 1 shows that 
out of 234 strains of CoNS, 153 strains (65.38%) were detected as 
Methicillin resistant( MRCoNS) and 81 strains (34.62%) as 
Methicillin sensitive( MSCoNS) by cefoxitin disk diffusion method.

Detection Of Inducible Clindamycin Resistance: D-zone Test

MLSBiPhenotype

MS Phenotype

Table no- 2: Inducible And Constitutive Clindamycin Resistance 
in CoNS isolates

129 (55.13%) of CoNS isolates were erythromycin resistant. 38 
isolates (16.24%) showed positive D-zone test indicating inducible 
clindamycin resistance (MLSBi phenotype).  71 (30.34%) isolates 
were resistant to both erythromycin and clindamycin indicating 
constitutive clindamycin resistance (MLSBc phenotype).   20 (8.55%) 
CoNS isolates were erythromycin resistant and susceptible to 

clindamycin with no induction on D-zone test indicating MS 
phenotype. Table No 2

Table No- 3:  Inducible And Constitutive Clindamyc in Resistance 
in MRCoNS

Of 153 MRCoNS 115 which were resistant to erythromycin were 
tested for D-zone test, of which 36 (31.3%) showed inducible 
clindamycin resistance and 66 (57.39%) MRCoNS showed 
constitutive resistance to clindamycin. 13 (11.3%) MRCoNS belonged 
to MS phenotype as shown in Table no. 3. 

Table No-4 : Inducible And Constitutive Clindamycin Resistance 
In Mscons

Of the 81 methicillin sensitive CoNS 14 were erythromycin resistant 
and were tested for D-test. 2 (14.28%) showed inducible and 5 
(35.71%) showed constitutive clindamycin resistance respectively. 7 
(50.0%) showed clindamycin sensitive i.e. MS phenotype as shown in 
Table 4.

DISCUSSION:
Coagulase negative staphylococci (CoNS) were generally regarded to 

(1)be the contaminants, having little clinical significance in the past.  
Formerly regarded as harmless inhabitants of the skin and mucous 
linings, CoNS are now recognized as a major cause of nosocomial 
infections in critically ill patients especially in intensive care units, 

(13)which leads to morbidity and even mortality.

(14) CoNS are an important cause of nosocomial infections. The 
increasing importance of CONS also may be due in part to the growing 
appreciation of this group of organisms as opportunistic pathogens and 
to the increase in the use of transient or permanent medical devices, 
such as intravascular catheters and Prosthetic devices, in seriously ill 
and immunocompromised patients (i.e intensive care patients, 
premature newborns, and cancer and transplant patients).

CoNS tend to be more resistant to antimicrobial agents than S. aureus, 
(15)especially to methicillin.  Currently, more than 70% CoNS isolates 

worldwide are resistant to methicillin. In the present study, the total 
numbers of methicillin sensitive CoNS (MSCoNS) were 81 (34.62%) 
and methicillin resistant CoNS (MRCoNS) were 153 (65.38%). 

(14)Singhal et al  also determined 37.3% MSCoNS and 62.7% MRCoNS 
(16)in total 83 CoNS. Mohan et al  found 71.7% MSCoNS and 28.3% 

MRCoNS isolates.

The macrolide-lincosamide-streptogramin B (MLS ) family of B

antibiotics is commonly used in the treatment of staphylococcal 
infections. However, one important issue in clindamycin treatment is 
the risk of clinical failure during therapy. Therapeutic failures caused 

(17)by MLS inducible resistance are being more commonly reported.B 

In the present study, out of total 234 CoNS strains, 105 were sensitive 
to erythromycin and remaining 129 were resistant to erythromycin. Of 
these 129 erythromycin resistant strains, 71 showed resistance and 58 
showed susceptibility to clindamycin on disc diffusion testing. These 
58 erythromycin resistant and clindamycin sensitive (on disc diffusion 
testing) strains were when subjected to D-test, 38 (16.24%) strains 
showed inducible clindamycin resistance. The remaining 20 strains 
(erythromycin resistant and clindamycin sensitive) which were D- test 
negative were referred as MS phenotype. The total 71 (30.34%) strains 
which were resistant to both the clindamycin and erythromycin were 
the constitutive clindamycin resistant CoNS.  

(17)Various studies gave variable results. Yilmaz et al  processed a total 
803 CoNS and found 195 (24.3%) to be inducible and 253 (31.5%) as 
the constitutive clindamycin resistant.  As many as 113 (14.1%) CoNS 

(18)isolate showed MS phenotype. Delialioglu et al  reported 14.7% 
inducible, 40.2% constitutive and 18.2% isolates as MS phenotype 

(19)amongst the total 291 CoNS. Hammilton Miller et al  demonstrated 
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Isolates NUMBER PERCENTAGE
MRCoNS 153 65.38%
MSCoNS 81 34.62%
TOTAL 234 100%

Resistance Number Percentage
MLSBi 38 16.24%
MLSBc 71 30.34%
MS 20 8.55%

Resistance Number Percentage
MLSBi 36 31.30%
MLSBc 66 57.39%
MS 13 11.30%

Resistance Number Percentage
MLSBi 2 14.28%
MLSBc 5 35.71%
MS 7 50.00%
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31% of inducible, 11% constitutive and 13% MS phenotype CoNS. 
(20)Jenssen at al  reported 16.6% inducible and 35.9% of constitutive 

(21)clindamycin resistance in CoNS. Angel et al  reported 5 (10%) 
inducible clindamycin resistance and 10 (19%) MS phenotype. No 
constitutive resistance was reported.

Percentage of inducible(MLS i) and constitutive(MLS c) B B

clindamycin resistance

(MLSBi- induciable clindamycin resistant phenotype, MLSBc- 
constitutive clindamycin resistant phenotype, MS- clindamycin 
sensitive phenotype)
 
In the present study, it was seen that both the inducible and constitutive 
clindamycin resistance were seen in higher proportion in MRCoNS as 
compared to MSCoNS. Inducible clindamycin resistance was present 
in 31.30% isolates of MRCoNS and 14.28% isolates of MSCoNS. 
Similarly constitutive clindamycin resistance was present in 57.39% 
isolates of MRCoNS as compared to only 35.71% MSCoNS.  11.30% 
isolates of MSCoNS and 50.0% MRCoNS were of MS phenotype. 

(22)Shreckenberger et al  reported that inducible clindamycin resistance 
was more prevalent in methicillin resistant S. aureus (MRSA). But Lim 

(23)et al  found that inducible clindamycin resistant strains were more 
prevalent in CoNS (91%) than MRSA (32%). The D test is acceptable for 
all the staphylococcus species including methicillin-susceptible or 
methicillin resistant S. aureus or CoNS. Many of the recently recognized 
MRSA, which cause community-associated infections, have the msrA 
gene, and oral clindamycin may be a treatment option for these patients. 
Although clindamycin can be effective in some Patients, it is not 

(24)recommended to use it before conducting the D-test.

CONCLUSION :
The study documents the importance of CoNS as important Gram-
positive pathogen special in hospital settings, resistant to commonly 
used antibiotics
 
Clindamycin disk induction test (D-zone test) is simple and must be 
done routinely in the diagnostic microbiology laboratories. Without 
the “D-zone test” all the CoNS isolates with inducible clindamycin 
resistance would be erroneously classified as clindamycin susceptible 
by routine testing methods.
 
MRCoNS showed higher degree of inducible and constitutive 
clindamycin resistance as compared to MSCoNS.
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Study MLSBi MLSBc MS
Jenssen et al 1987 16.6% 35.9% -
Delialioglu et al 1995 14.7% 40.2% 18.2%
Hammilton Miller et al 2000 31% 11% 13%
Yilmaz et al 2007 24.3% 31.5% 14.1%
Present study 2014 16.24% 30.24% 8.55%


