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Aabstract-The main objective of the study to speciate Coagulase negative staphylococci and to determine
antibiotic susceptibility from various clinical specimens. A total of 175 clinically significant Coagulase
negative Staphylococci were isolated from clinical specimens. CoNS were defined based on colony
morphology, Gram staining, positive catalase reaction, and the absence of tube coagulase test. Isolated
CoNS were subjected to biochemical tests to speciate. Antimicrobial susceptibility of isolates was performed
by Kirby-Bauer’s Disk diffusion method. Pus was the specimen yielded higher number of CONS and
accounted for 47 (26%) followed by blood 41 (23%). Among isolated CONS, Staphylococcus epidermidis was
found to be more and accounted for 44.58%. Methicillin resistant coagulase negative Staphylococci
(MRCONS) were often isolated from pus (44%) and blood (43%) specimens followed by sputum (36%). The
present study indicated that, Coagulase negative Staphylococci were found to be pathogenic and produced
signs and symptoms of infection. Appropriate antimicrobial therapy should be instituted early to prevent

further complications of infection.

INTRODUCTION

Coagulase negative staphylococci (CoNS) are unlike
group of Gram-positive cocci, usually exist as
normal flora of skin ( Gautam et al., 2017).
Previously , when isolated from clinical specimens,
CoNS were often discarded as contaminants.
However, this has changed over the last decade with
CoNS emerging as etiological agents especially in
causing hospital acquired infections. (Singh et al.,
2016)

More than 30 species of CoNS have been
recognized, but only a few have been recognized as
pathogens. Infections caused by CoNS, can be
caused by either community or hospital acquired
isolates (Melzer et al., 1999). The predominant
Coagulase negative Staphylococci of humans are S.
epidermidis, widely distributed over the body surface. At
the same time, S. epidermidis is by far the most frequently
recovered organism in bacteremia cases, accounting for
50% to over 80% of isolates. Other commonly implicated
species include S. haemolyticus, S. lugdunensis, S.
capitis, S. warneri, S. hominis, S. simulans, and S.
saprophyticus (Winn et al., 2006). These organisms
express resistance to multiple antibiotics whichnot

only pose a serious therapeutic problem but also
serve as a hospital reservoir of antibiotic resistance
genes. An increase in incidence of nosocomial
infections caused by CNS which are resistant to
methicillin (MRCNS) and other antibiotics has been
reported in some of the studies (Gahrn-Hansen et al.,
1987; Kloss,1994).

Hence, the present study was undertaken to
speciate Coagulase negative staphylococci and to
determine antibiotic susceptibility from various
clinical specimens in a tertiary care teaching
hospital.

MATERIALS AND METHODS

The present descriptive study was conducted in the
department of microbiology , Vinayaka missions
medical college and hospital during January to
October 2017. Clinical specimens were processed as
per standard protocol A total of 175 clinically
significant Coagulase negative Staphylococci were
isolated from clinical specimens. CoNS were
defined based on colony morphology, Gram
staining, positive catalase reaction, and the absence
of tube coagulase test.
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Speciation: Isolated CoNS were subjected to
different tests such as, phosphatase, arginine
hydrolysis, sugar (trehalose and maltose)
fermentation and novobiocin susceptibility, to
identify them till species level. For phosphatase test,
one loopful of the 24 hours isolates obtained from
the phosphate agar was touched onto a filter paper
which was saturated with 1IN NaOH. Formation of
a pink colour indicated a positive result. For
arginine hydrolysis test, colour change of inoculated
arginine broth from yellow to purple, after 24 to 48
hours, indicated a positive result. For sugar
fermentation test, sterile peptone broth which
contained phenol red and respective fermentable
sugars viz., trehalose and maltose was prepared. The
tubes were inoculated with the isolates, they were
incubated at 37 °C for 24-28 hours, and observed for
acid production. Novobiocin susceptibility of the
isolates was done on sterile Muller Hinton agar
plates by using standard procedures (Priya et al.,
2014).

Antibiotic susceptibility testing

To evaluate antimicrobial susceptibility of isolates
Kirby-Bauer’s Disk diffusion method was done
according Clinical Laboratory and Standards
Institute (CLSI; formerly National Committee for
Clinical Laboratory Standards) criteria (CLSI, 2007).
Detection of Methicillin resistant Coagulase
negative Staphylococci: The Cefoxitin disc diffusion
method was carried out on Mueller-Hinton agar by
using a 30 pg cefoxitin disc. An inhibition zone
diameter of < 21 mm was reported as methicillin
resistant and a diameter of = 22 mm was considered
as methicillin sensitive 8 (CLSI, 2007).

Inclusion criteria: Urine- 2 10 °® CFU/mL and
absence of other recognized bacterial pathogens

Non urinary-Growth 1+ and single bacterial
morphotype of CoNS and absence of other
recognized bacterial pathogens. Growth greater
than 2 + and absence of other recognized bacterial
pathogens (York, 2004).

RESULTS

A total of 175 CONS were isolated from various
specimens. Pus was the specimen yielded higher
number of CONS and accounted for 47(26%)
followed by blood 41(23%). Among isolated CONS,
Staphylococcus epidermidis was found to be more
and accounted for 44.58%.

Percentage of CONS from clinical samples (Table 1)

Specimen No. of CONS (Percentage)
Pus 47(26%)

Blood 41 (23%)

Urine 29 (16%)
Sputum 19 (10%)

Eye 18 (10%)

Body fluids 12 (6%)

Ear 9 (5%)

Total 175

S.epidermidis was frequently isolated from pus
and blood specimens and accounted for 29% and
26% respectively. S.hemolyticus found to the most
common species from blood (44%). Only two
species recovered from urine samples
S.saprophyticus (77%). was frequently isolated from
urine specimens. Other species was S.epdermidis
(22%). S.ludgunensis (50%) found to second common
pathogen from pus. Methicillin resistant coagulase
negative Staphylococci (MRCONS) were often
isolated from pus (44%) and blood (43%) specimens
followed by sputum(36%).

In the present study, methicillin resistance was
observed frequently in S. hemolyticus (10/18) and
accounted for 55%. No methicillin resistance was
observed in S.warneri. All isolated species were
found to be susceptible to vancomycin(100%) and
teicoplanin(100%).

DISCUSSION

In the present study, seven distinct species of
coagulase negative Stahylococci were isolated.
Among isolated CONS, Staphylococcus
epidermidis was found to be common and
accounted for 44.58%. S. ludgunensis and
S.saprohyticus were second most common CONS
isolated and accounted for 12.57 % each species.
S.hemolyticus was found to be 10.29%. But as per
the study conducted by Sharma et al, five distinct
species were isolated, S. epidermidis, S.haemolyticus,
S. saprophyticus, S. warneri and S. cohnii. S. epidermidis
was the commonest (54%) followed by S.
haemolyticus (40%) (Sharma et al., 2010).

In our study S.epidermidis (23/78, 29%) was
frequently isolated from pus samples. According to
the study conducted by Chavan et al., (2017),
abscesses and wound infections were most
commonly caused due to S. lugdunensis (36.6%)
followed by S. epidermidis (32.7%) and S.
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Table 2. Speciation and percentage of Coagulase negative Staphylococci from clinical samples

CONS Pus Blood Urine Sputum Eye Body fluid Ear
S.epidermidis (78) 23 (29%) 21 (26%) 5(6%) 9(11%) 5(6%) 10 (12%) 5 (6%)
S.hemolyticus (18) 3 (16%) 8 (44%) - 1(5%) 6 (33%) - -
S.saprophyticus (22) 5(22%) - 17 (77%) - - - -
S.ludgunensis (22) 11( 50%) 3 (13%) 1(4%) 5(22%) - - 2 (9%)
S.hominis (14) 1(7%) 4 (28%) - 1 (7%) 7 (50%) 1(7%) -
S.capitis (15) 2 (13%) 5 (33%) 5 (33%) 1(6%) - - 2 (13%)
S.warneri (6) 2(33%) - 1(16%) 2 (33%) - 1 (16%) -
Total 47 41 29 19 18 12 9
MRCONS 21(44%) 18(43%) 7(24%) 7(36%) 5(27%) 1(8%) -
CONS: Coagulase negative Staphylococci

MRCONS: Methicillin resistant coagulase negative Staphylococci

Table 3. Antibiotic susceptibility pattern of Coagulase negative staphylococci

CONS Va Te Nit Cip Ak E Amp Gen Cot
S.epdermidis (78) 78(100%) 78(100%) 65(83%) 41(52%) 67(85%) 35(44%) 12(15%) 43(55%) 55(70%)
S.hemolyticus(18) 18(100%) 18(100%) 9(50%)  7(38%) 12(66%)  7(38%)  2(11%) 11(61%) 11(61%)
S. saprohyticus (22)  22(100%) 22(100%) 17(77%)  9(40%)  13(59%) 4(18%)  3(13%) 17(77%) 11(50%)
S. ludgunensis (22)  22(100%) 22(100%) 14(63%) 8(36%) 11(50%) 4(18%)  2(9%)  10(45%)  9(40%)
S.hominis (14) 14(100%) 14(100%) 5(35%)  2(14%)  7(50%)  6(42%) 1(7%)  10(71%)  8(57%)
S.capitis (15) 15(100%) 15(100%) 7(46%)  3(20%)  7(46%)  3(20%)  2(13%) 11(73%) 11(73%)
S.warneri (6) 6(100%) 6(100%)  5(83%)  3(50%) 6(100%) 4(66%)  2(33%)  4(66%)  6(100%)

haemolyticus (25%) (Chavan et al., 2017) As per Tan et
al., (2006) S. lugdunensis (46.8%) to be the commonest
isolate from the abscesses and wound infections
followed by S. epidermidis (43.8%). S. lugdunensis
has the virulence factors that resemble those of S.
aureus and can cause similar aggressive infection
(Tan et al., 2006).As it is rarely found as a
contaminant, the identification of S. lugdunensis
raises the index of suspicion for aggressive disease
(Shin et al., 2007)

In our study, S.hemolyticus (44%) and
S.epidermidis (26%) were found to be commonest
species from blood. CoNS are the most common
cause of nosocomial BSI, responsible for 30% to 40%
of these infections (Rupp, 2007). As per Yalaz et al.,
(2012) CoNS of the S. epidermidis group are the most
frequent agents of central venous catheter (CVC)-
and umbilical catheter associated BSIs in neonatal
ICUs (Yalaz et al., 2012).

In the present study, S.saprophyticus (17/22, 77%)
was the common isolate from urine. This is in
accordance to the study conducted by Chavan et al.,
(2017) The reasons for the association of S.
saprophyticus with urinary tract infections in young
women remain unclear, but may relate to carriage of
the organism in the rectum or introitus (Chavan et
al., 2017). But, study by Chaudary et al., (2007),
showed S.hemolyticus as predominant CONS from

urine ( 84.1%) (Chaudhury et al., 2007).

S.hominis was the common CONS isolated from
specimens of infected ophthalmic sites.
S.epidermidis and S.hemolyticus were also isolated
from ophthalmic specimens. But, as per Singh and
Banerjee ophthalmic specimens yielded S.
epidermidis (40%) as the most frequently obtained
clinical isolate, followed by S. saprophyticus (14%), S.
haemolyticus (12%), S. hominis (6%) and S.
lugdunensis. (Singh and Banerjee, 2008)

In the present study, overall methicillin resistant
coagulase negative staphylococci were found to be
33%. Methicillin resistance among CONS in India
reported in a range of 18.44% to 67.7%.(Singh et al
2016) Compared to previous studies by Sinhal et al.,
(2007) (62%) and Singh et al., (2008) (38%) from
India, in our study prevalence of methicillin
resistance is low (Singhal et al., 2001; Singh et al.,
2008)

Eventhough S.epidermidis isolated predominantly,
only 18 out of 78 isolates exhibited methicillin
resistantance (23%). In our study, no methicillin
resistance was reported in S.warneri. Methicillin
resistance was predominantly observed in CONS
isolated from pus and blood. Previous studies
reported S. haemolyticus strains show highest
resistance followed by S. epidermidis, S. lugdunensis
and S. hominis strains (Joseph and Alexander, 2007)
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A comparison of antibiotics susceptibility patterns
of MRCNS and MSCNS of our study showed that
MRCNS had higher level of resistance to various
classes of antibiotics as compared to MSCNS. This is
in concurrence with the findings of previous authors
(Singhal et al., 2007). Most commonly MRCONS
showed coresistance to certain classes of antibiotics
such as aminoglycosides, quinolones and
nitrofurantoin. This is in accordance to the studies
conducted earlier (Mohan ef al., 2002; Jain et al.,
2004)

In the present study, all isolates were susceptible
to vancomycin and teicoplanin which is similar to
the findings of previous authors (Singh et al., 2008;
Udo et al., 2009) . S. haemolyticus is the first CoNS
species in which vancomycin and teicoplanin
resistance was identified (Schwalbe et al., 1987)
MDR strains of CoNS can serve as a reservoir of
resistance genes and can spread to the other
microorganisms. Therefore, in order to prevent
further spread of multi-drug resistant CoNS, the use
of antibiotics should be monitored and
implementation of infection control. In the other
hand, continued use of antibiotic for treatment of
infections associated with CoNS isolates should be
supported by monitoring of antimicrobial
susceptibility to prevent the spread of resistant
isolates and also eliminate the use of antibiotics for
a prolonged period. (Mehdi et al., 2014).

CONCLUSION

The present study indicated that, Coagulase
negative Staphylococci were found to be pathogenic
and produced signs and symptoms of infection.
Appropriate antimicrobial therapy should be
instituted early to prevent further complications of
infection. It was observed that CONS was isolated
predominantly from pus, blood and urine(26%-
16%). It was also noted that, specimens collected
from ocular sites, body fluids and ear varied from 9-
18%.

REFERENCES

Chaudhury, A. and Kumar, A.G. 2007. In vitro activity of
antimicrobial agents against oxacillin resistant
staphylococci withspecial reference to Staphylococcus
haemolyticus. Ind | Med Microbiol. 25 : 50-52.

Chavan, S.P, Jalgaonkar, S.V., Raut, S.S. and Khadse, RK.
2017. Clinical and antimicrobial profile of Coagulase
Negative staphylococci in a tertiary care hospital. Int
J Res Med Sci. 5: 3420-3425.

Clinical and Laboratory Standards Institute. 2007.
Performance  standards  for  antimicrobial
susceptibility testing, Seventeenth Informational
Supplement. M100-S17: 27(1).

Gahrn-Hansen, B. 1987. Coagulase negative staphylococci
and micrococci in clinical microbiology. Dan Med
Bull. 19. 34 : 96-114.

Gautam, V., Sethuraman, N., Kaur, R., Sachdev, S.,
Marwaha, N. and Ray, P. 2017. Changing
epidemiology of coagulase-negative staphylococci in
normal flora of skin. Indian | Med Microbiol. 35 : 277-
278.

Jain, A., Agarwal, J. and Bansal, S. 2004. Prevalence of
methicillin-resistant, coagulase negative
staphylococci in neonatal intensive care units:
findings from a tertiary care hospital. Ind | of Med
Micro. 53 : 941-944.

Joseph, F. John and Alexander M. Harvin, 2007. History
and evolution of antibiotic resistance in coagulase-
negative staphylococci: Susceptibility profiles of new
anti-staphylococcal agents. Ther and Clin Risk Manag.
3 :1143-1152.

Kloss, W.E. and Bannerman, T.L. 1994. Update on clinical
significance of coagulase negative staphylococci. Clin
Microbiol Rev. 7 : 117-140.

Mehdi Goudarzi, Sima Sadat Seyedjavadi and Hossein
Goudarzi, 2014. Characterization of coagulase-
negative staphylococci isolated from hospitalized
patients in Tehran, Iran. Journal of Paramedical Science.
5(2) : 44-50.

Melzer, M., Maiden, H., Gransden, J., Edgeworth, Y.C. and
Kinirons, M. 1999. Community acquired
Staphylococcus epidermidis endocarditis complicated
by splenic disease 9 years after aortic valve
replacement. Scand. ]. Infect. Dis. 31: 595-596.

Mohan, U, Jindal, N. and Aggarwal, 2002. Species
distribution and antibiotic sensitivity pattern of
coagulase negative Staphylococci isolated from
various clinical specimens. Ind Journ of Med Micro.
20: 45-46.

Priya, R., Mythili, A. and Singh, Y.R.B. 2014. Virulence,
Speciation and Antibiotic Susceptibility of Ocular
Coagualase Negative Staphylococci (CoNS). 2014.
Journal of Clinical and Diagnostic Research. 8 (5) : 33-
37. doi:10.7860/JCDR/2014/7867.4395.

Rupp, M.E. 2004.Nosocomial bloodstream infections. In :
Mayhall CG Hospital Epidemiology and Infection Control,
3rd Edition, vol. 1. Philadelphia: Lippincott Williams
and Wilkins. 253-266.

Schwalbe, R.S., Stapleton, J.T. and Gilligan, P.H.1987.
Emergence of vancomycin resistance in coagulase-
negative staphylococci. N Engl | Med. 316 : 927-931.

Sharma, V., Jindal, N. and Devi, P. 2010. Prevalence of

methicillin  resistant coagulase negative
staphylococci in a tertiary care hospital. Iran. J.
Microbiol. 2 (4) : 185-188.

Shin, J.H., Jung, HJ., Lee, H.R,, Kim, J.H., Kim, H.R. and
Lee, J.N. 2007. Prevalence, identification, and
antimicrobial susceptibility of Staphylococcus



Speciation of Coagulase Negative Stahylococci From Clinical Samples 1051

lugdunensis from various clinical specimens in Korea.
Jpn ] Infect Dis. 60 : 312-313.

Singh, S. and Banerjee, G. 2008. Simple method for
speciation of clinically significant coagulase negative
Staphylococci and its antibiotic sensitivity/resistant
pattern in NICU of tertiary care centre. Biomedical
Research. 19 (2) : 97-101.

Singh, S., Banerjee, G., Aggarwal, S.K., Kumar, M. and
Singh, R.K. 2008 Simple method for speciation of
clinically significant coagulase negative
staphylococci and its antibiotic sensitivity/resistant
pattern in nicu of tertiary care centre. Ind Medica. 19:
2.

Singh, S., Sebastian, S. and Dhawan, B. 2016. The changing
face of coagulase-negative staphylococci: diagnostic
and therapeutic challenges. MJMS. 1 (1) : 29-37.

Singh, S., Sebastian, S. and Dhawan, B. 2016. The changing
face of coagulase-negative staphylococci: diagnostic
and therapeutic challenges. MJMS. 1(1): 29-37.

Singhal, R., Dhawan, S., Mohanty, S., Sood, S., Kapil, A.
and Dhawan, B. 2006. Species distribution and
antimicrobial susceptibility of coagulase negative
staphylococci in a tertiary care hospital. Ind | Med

Res. 123 : 569-570.

Tan, T.Y,, Ng, S.Y. and Ng, W.X. 2006. Clinical significance
of coagulase-negative staphylococci recovered from
nonsterile sites. | Clinical Microbiol. 44 : 3413-3414.

Udo, E.E., Jacob, L.E. and Chugh, T.D. 2009. Antimicrobial
resistance 10. of coagulase negative staphylococci
from a Kuwait hospital. Microb Drug Resist. 1 : 315-
320.

Winn, W, Allen, S. and Janda, W.2006 Gram positive cocci.
Koneman’s Color Atlas and Textbook of Diagnostic
Microbiology. 6th ed. Baltimore: Lippincott Williams
and Wilkins, p. 623-671.

Yalaz, M., Altun-Koroglu, O., Ulusoy, B., Yildiz, B., Akisu,
M., Vardar, F,, O" zinel, M. A. and Kiiltiirsay, N. 2012.
Evaluation of device-associated infections in a
neonatal intensive care unit. Turk | Pediatr. 54 : 128-
135.

York, M. K. 2004. Processing, isolation, detection, and
interpretation of aerobic bacteriology cultures, p.
3.3.21-3.3.2.14. In H. D. Isenberg (ed.), Clinical
Microbiology Procedures Handbook, 2nd ed., vol. 1.
American Society for Microbiology, Washington,
D.C.




