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Coagulase Negative Staphylococcus
septicemia in health care facilities. Blood stream infection due to CoNS are often overlooked as 
central line colonization or contamination. An attempt was made to find out the prevalence of CoNS 
bacteremia with
hospital. The study includes 1490 blood culture samples taken from sick neonates over a period of 21 
months. Automated culture was done using BACT /ALERT and VITEK 
that a total of 213(14.3%) samples were positive for gram positive cocci and 154 (10.3%) samples 
were positive for Gram negative bacilli. Among the gram positive cocci 176(11.8%) were CoNS 
while only 37(2.4%) was 
were highly sensitive to Linezolid
penicillin,
aureus isolates
pathogenic potential of  CoNS and carry out their antibiogram for proper management of neonatal 
sepsis rather than mere discarding them as contaminants, otherwise neonatal morbidi
to increase.
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INTRODUCTION 
 

Coagulase negative Staphylococcus (CoNS) bacteremia are 
rampant in hospital setup more so in the neonates. Confusion 
often arises regarding their pathogenic potential as they are 
commensals of the skin and mucosa in humans and animals. 
Studies have shown that they are major cause of neonatal 
morbidity and mortality (Luiz et al., 2011; 
large number of risk factors have been identified for CoNS 
infections namely immunosuppression, extremes of age, any 
mucocutaneous breach, previous antibiotic exposure and most 
importantly presence of indwelling prosthetic devices, 
catheters (Marra et al., 2007; Mattos et al., 2003
2004). About 38 species of CoNS have been recognized of 
which 13 are known to colonize humans. The CoNS
commonly known to cause infections include 
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ABSTRACT 

Coagulase Negative Staphylococcus (CoNS) are emerging as a predominant cause of neonatal 
septicemia in health care facilities. Blood stream infection due to CoNS are often overlooked as 
central line colonization or contamination. An attempt was made to find out the prevalence of CoNS 
bacteremia with their antibiogram in neonatal blood culture samples from NICU of a tertiary care 
hospital. The study includes 1490 blood culture samples taken from sick neonates over a period of 21 
months. Automated culture was done using BACT /ALERT and VITEK 
that a total of 213(14.3%) samples were positive for gram positive cocci and 154 (10.3%) samples 
were positive for Gram negative bacilli. Among the gram positive cocci 176(11.8%) were CoNS 
while only 37(2.4%) was S.aureus. Antimicrobial susceptibility revealed that gram positive cocci 

e highly sensitive to Linezolid, Daptomycin and Vancomycin  but were mostly resistant  to Benzyl 
penicillin, Ciprofloxacin, Levofloxacin. Methicillin resistance was seen in 73% Staphylococcus 
aureus isolates whereas CoNS showed variable resistance. It is imperative to understand the 
pathogenic potential of  CoNS and carry out their antibiogram for proper management of neonatal 
sepsis rather than mere discarding them as contaminants, otherwise neonatal morbidi
to increase. 
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saprophyticus, S. haemolyticus,
S. schlefieri and S. warneri (Coolen 
2006). Prior to 1980, most neonatal septicemias were caused 
by Gram negative bacilli and Staphylococcus aureus
last two decades, however, coagulase negative staphylococci 
(CoNS) has been emerging as the predominant causative 
organism. (Stoll, Gordon, Korones, 
Edwards, Jarvis, et al., 1996, Isaacs, Barfield, Clothier
et al. 2000, Gray, Richardson, McCormick 
Fanaroff, Korones, Wright et al.
and Surka 2000). Several studies done in different areas in 
USA from 1970 to 1999 showed the predominance of CoNS in 
neonatal blood cultures. (David 
1985, Ike Pauli Jr et al., 1999) According to Centre for Disease 
control and National Health care safety network team CONS 
are associated with 30% central line associated blood stream 
infection (Hidron, Edwards, Patel 
reported way back in 1987 that CONS were the most common 
bacteria in nosocomial setup in both pediatric and neonatal 
population. (Jarvis, 1987) However in d

 Available online at http://www.journalcra.com 

International Journal of Current Research 
Vol. 7, Issue, 07, pp.18651-18655, July, 2015 

 

 INTERNATIONAL 
    

Saurabh Laskar, Kumkum Bhattacharyya, Debarpan Banerjee, Nilay Chatterjee, Nandita Sarkar
negative staphylococcus: a predominant cause of neonatal Bacteremia in a tertiary care hospital in kolkata, West Bengal

18655. 

 z 

COAGULASE NEGATIVE STAPHYLOCOCCUS: A PREDOMINANT CAUSE OF NEONATAL 
BACTEREMIA IN A TERTIARY CARE HOSPITAL IN KOLKATA, WEST BENGAL 

Debarpan Banerjee, 1Nilay Chatterjee,  

Department of Microbiology, Serology, Molecular Biology, Quadra Medical Services Pvt. Ltd. Kolkata,  

Professor Microbiology, Murshidabad Medical College, West Bengal, India 

 
 

 

emerging as a predominant cause of neonatal 
septicemia in health care facilities. Blood stream infection due to CoNS are often overlooked as 
central line colonization or contamination. An attempt was made to find out the prevalence of CoNS 

their antibiogram in neonatal blood culture samples from NICU of a tertiary care 
hospital. The study includes 1490 blood culture samples taken from sick neonates over a period of 21 
months. Automated culture was done using BACT /ALERT and VITEK -2 machines. Results show 
that a total of 213(14.3%) samples were positive for gram positive cocci and 154 (10.3%) samples 
were positive for Gram negative bacilli. Among the gram positive cocci 176(11.8%) were CoNS 
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prevalence of other organisms have also been reported like in 
Tanzania, Mhada TV et al.  in 2009-10 found that incidence of  
Staphylococcus aureus, Klebsiella  were  common. (Mhada              
et al., 2012) Similar results were reported from Nepal in 2007 
by C Shaw while in Libya it was the predominance of gram 
negative bacilli (Shaw CK, Shaw P, Thapalial A, 2007, 
Mohamed et al., 2004). In India, studies from different areas 
between 2003 - 07 showed that Klebsiella was the commonest 
isolate (Bambala Puthattayil Zakariya et al., 2011, Neelam 
Kaistha et al., 24). In 2014, one study from eastern India 
showed the predominance of S. aureus while another from 
western India showed CoNS to be common isolate (Nikhil  
Kumar  Tudu et al., 2014, Dr Sadhvi Parashar 2014). Thus 
neonatal blood cultures reveal a wide array of causative 
organisms which varies from one geographic location to 
another and in different time lines. CoNS isolates have been 
reported to show multiple antibiotic resistance including 
Methicillin and sometimes Vancomycin therapy were needed 
to control these infections (Amita Jain et al., 2004). Our study 
was designed to evaluate prevalence of CoNS in neonatal 
bacteremia cases along with their antibiogram and help 
clinicians in making the proper choice of antibiotic for therapy 
as well as to take preventive measures to reduce the 
transmission of organism. 
 

MATERIALS AND METHODS 
 

We have carried out this retrospective study at Quadra Medical 
Services Pvt. Ltd. a multispeciality diagnostic centre situated 
in Kolkata, from August 2013 to April 2015. A total of 1490 
blood cultures were obtained over a period of 21 months. 
Blood samples from sick neonates admitted to a neonatal 
intensive care unit of a tertiary care hospital were collected 
aseptically in blood culture bottles (BacT/ALERT PF from 
Biomerieux). It was then incubated in Bact/ALERT machine. 
The BacT/ALERT Microbial Detection System utilizes a 
colorimetric sensor and reflected light to monitor the presence 
and production of carbon dioxide (CO2) dissolved in the 
culture medium. If microorganisms are present in the test 
sample, CO2 is produced as the organisms metabolize the 
substrates in the culture medium. When growth of the 
microorganisms produces CO2, the colour of the gas-
permeable sensor installed in the bottom of each culture bottle 
changes from blue-green to yellow. The colour change results 
in an increase of reflectance units monitored by the system. 
Bottle reflectance is monitored and recorded by the instrument 
every 10 minutes. 
 

The positive blood culture samples were subcultured in Blood 
and MacConkey agar respectively. The pure colonies obtained 
from the subculture were subjected to gram staining. 
Quantitations of cultures were performed. Only pure growth of 
gram positive cocci with >50 colony forming units per ml was 
utilized for identification and susceptibility testing using 
Biomerieux AST –P628 cards in VITEK 2 machine. This was 
done according to the theory proposed by Craft and Finer 
wherein 50cfu/ml was considered to be an indicator of true 
septicemia. The VITEK® 2 (Biomerieux) compact systems is 
a fully automated growth based technology that performs 
bacterial / yeast identification by biochemical analysis using 
colorimetric method. The gram positive bacteria identification 
card uses 43 biochemical tests for identification of the 

organism. The antibiotics against which susceptibility are 
checked by MIC are Ciprofloxacin, Clindamycin, Cefoxitin, 
Daptomycin, Erythromycin, Gentamycin, Levofloxacin, 
Linezolid, Nitrofurantoin, Oxacillin, Rifampicin, Teicoplanin, 
Tetracycline, Tigecycline, Trimethoprim / Sulfamethoxazole, 
Vancomycin. 
 

RESULTS 
 

In our study 1490 blood culture samples were collected over a 
period of 21 months from August 2013 to April 2015 from 
NICU of a tertiary care hospital. A total of 213(14.3%) 
samples were positive for gram positive cocci and 154 (10.3%) 
samples were positive for Gram negative bacilli. 
Staphylococcus aureus was only 17% (37 out 213) whereas 
CONS species were 83% (176 out of 213 samples) among 
gram positive cocci. The specics of CoNS isolated were                  
S. haemolyticus, S. hominis, S. epidermidis and S. warneri 
(vide table and pie chart 1).  
 

Table 1. Percentage distribution of different CoNS and S. aureus 
obtained from neonatal septicemia cases 

 

Sl.No Organism Number of cases Percentage 

1 Staphylococcus aureus 37 17% 
CONS 

2 Staphylococcus haemolyticus 85 40% 
3 Staphylococcus hominis 69 32% 
4 Staphylococcus epidermidis 18 7% 
6 Staphylococcus warneri 4 4% 
 Total CONS 176 83% 
 Total Cases 213 100% 

(Table shows high prevalence of CoNS in comparison to S. aureus, S. 
haemolyticus among CoNS is the most common isolate) 
 

 
(S. haemolyticus (40%) was the commonest CoNS followed by S. hominis) 

 

Figure 1. Pie chart showing distribution of CoNS and S. aureus 
cases from blood culture samples of neonates 

 

The isolates of Gram positive cocci were found to be highly 
sensitive to Linezolid, Daptomycin and Vancomycin, but 
showed variable sensitivity to Teicoplanin and were mostly 
resistant to Benzyl Penicillin, Ciprofloxacin, Levofloxacin, 
Erythromycin and Cotrimoxazole. Methicillin resistance was 
seen in 73% Staphylococcus aureus isolates whereas CoNS 
showed variable resistance with S. haemolyticus having 
resistance in 95 % cases (Table 2). 
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Table 2. Antibiotic resistance pattern shown by S. aureus and different CoNS 

 

Staphylococcus Species Vancomycin Linezolid Daptomycin Teicoplanin Oxacillin Erythromycin 
S I R S I R S I R S I R S I R S I R 

S. aureus  
(37) 

28 
(76%) 

7 
(19%) 

2 
(5%) 

37 
(100%) 

0 0 37 
(100%) 

0 0 30 
(81%) 

0 7 
(19%) 

10 
(27%) 

0 27 
(73%) 

10 
(27%) 

0 27 
(73%) 

CONS 
S. haemolyticus (85) 74 

(87%) 
8 

(9%) 
3 

(4%) 
85 

(100%) 
0 0 85 

(100%) 
0 0 67 

(79%) 
2 

(2%) 
16 

(19%) 
4 

(5%) 
0 81 

(95%) 
1 

(1%) 
0 84 

(99%) 
S. hominis  

(69) 
69 

(100%) 
0 0 69 

(100%) 
0 0 69 

(100%) 
0 0 53 

(77%) 
0 16 

(23%) 
22 

(32%) 
0 47 

(68%) 
12 

(17%) 
2 

(3%) 
55 

(80%) 
S. epidermidis (18) 17 

(94%) 
1 

(6%) 
0 18 

(100%) 
0 0 18 

(100%) 
0 0 17 

(94%) 
0 1 

(6%) 
4 

(22%) 
0 14 

(78%) 
5 

(28%) 
0 13 

(72%) 
S. warneri 

 (4) 
4 

(100%) 
0 0 4 

(100%) 
0 0 4 

(100%) 
0 0 4 

(100%) 
0 0 2 

(50%) 
0 2 

(50%) 
2 

(50%) 
0 2 

(50%) 
 

 

Staphylococcus 
Species 

Benzylpenicillin Ciprofloxacin Levofloxacin Cotrimoxazole Tigecycline Gentamicin 
S I R S I R S I R S I R S I R S I R 

S. aureus 
(37) 

1 
(3%) 

0 36 
(97%) 

8 
(22%) 

1 
(3%) 

28 
(76%) 

7 
(19%) 

2 
(5%) 

28 
(76%) 

15 
(41%) 

0 22 
(59%) 

37 
(100%) 

0 0 18 
(49%) 

7 
(19%) 

12 
(32%) 

CONS 
S. haemolyticus (85) 3 

(4%) 
0 82 

(96%) 
7 

(8%) 
2 

(2%) 
76 

(89%) 
7 

(8%) 
1 

(1%) 
77 

(91%) 
32 

(38%) 
0 53 

(62%) 
85 

(100%) 
0 0 18 

(21%) 
7 

(8%) 
12 

(14%) 
S. hominis 

(69) 
13 

(19%) 
0 56 

(81%) 
29 

(42%) 
6 

(9%) 
34 

(49%) 
30 

(43%) 
4 

(6%) 
35 

(51%) 
25 

(36%) 
0 44 

(64%) 
69 

(100%) 
0 0 66 

(96%) 
2 

(3%) 
1 

(1%) 
S. epidermidis (18) 4 

(22%) 
0 14 

(78%) 
10 

(56%) 
2 

(11%) 
6 

(33%) 
9 

(50%) 
2 

(11%) 
7 

(39%) 
11 

(61%) 
0 7 

(39%) 
18 

(100%) 
0 0 15 

(83%) 
1 

(6%) 
2 

(11%) 
S. warneri 

(4) 
0 0 4 

(100%) 
4 

(100%) 
0 0 4 

(100%) 
0 0 4 

(100%) 
0 0 4 

(100%) 
0 0 4 

(100%) 
0 0 

 (S. aureus and CoNS show 100% sensitivity to Linezolis, Daptomycin and Tigecycline and low sensitivity to Benzytlpenicilin, Quinolones and Cotrimoxazole) 
 

 
  (Both S. aureus and CoNS show low resistance to Vancomycin, Linezolid and Daptomycin and high resistance to Benzylpanecillin) 
 

Figure 2. Histogram showing resistance to commonly used antibiotics by S.aureus and different CoNS 
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DISCUSSION 
 

In the 21st century, CoNS are the most common organism 
attributing to late onset sepsis in NICU. This is probably more 
due to advances in neonatal medicine and technology which 
have increased the survival of low birth weight premature 
infants having depressed immunity (Collen et al., 2013). 
Clinical manifestations of CoNS  septicemia is often subtle and 
nonspecific and indistinguishable from sepsis due to other 
organisms, so it is very difficult for the clinicians to 
differentiate septicemia from line colonization and 
contamination. To ameliorate this Craft and Finer had 
proposed that colony forming units per mililitre (CFU/ml) 
would be helpful in differentiating between them while 
according to Haimi-Cohen et al. it was the time taken by the 
cultures to be positive which could be a strong indicator of 
sepsis (Craft and Finer, 2001, Haimi-Cohen Y  et al., 2002). In 
our study we found that CoNS (176 samples) were much more 
common than S.aureus (37 samples) and also to some extent 
commoner than gram negative bacilli (154 samples) reflecting 
the presence of CoNS as the predominant  
isolate.  
 

Similar results were also obtained in different studies carried 
out in USA in different decades (Stoll et al., 1996, David                
et al., 1988). Within India however Bambala et al. from South, 
Neelam kaistha et al. from north and Rajlakshmi et al. from 
east found Klebsiella to be the commonest isolate. (Bambala 
Puthattayil Zakariya et al., 2011, Neelam Kaistha et al., 2010, 
Rajlakshmi Vishwanathan et al., 2011). In 2014, Dr Tudu from 
Eastern India found S. aureus to be the commonest isolate 
while Dr Parashar from central India found CoNS to be 
common. (Nikhil Kumar Tudu et al., 2014, Dr Sadhvi 
Parashar, 2014).The present study reveals that among all 
CoNS, S. haemolyticus (40%) was the commonest followed by 
S. hominis (32%), S. epidermidis (7%) and S. warneri (4%) 
respectively. In most of the studies carried out in both India 
and outside S. epidermidis has been  the commonest isolate 
(Luiz S. et al. 2011, D Isaacs,2003, Collen Nash et al., 2013, 
Mohan P. Vengkatesh et al.,2006, Gray JE, Richardson DK, 
McCormick MC,et al..1995). Dr Parashar from central India 
also found S. epidermidis (74.1%) to be the commonest isolate.  
However our study correlates with that of Dr Amita Jain (34%) 
and Dr Geeta Mehta (36%) who found S. haemolyticus to be 
the commonest CoNS. (Amita Jain et al., 2004, Geeta Mehta  
et al., 1991) 
 
CoNS isolates have been considered to cause less virulent 
septicemia than Staphylococcus aureus and gram negative 
bacilli. CoNS infections rarely cause meningitis, and the 
mortality is low but morbidity is high leading to prolonged 
hospital stay. (Stoll et al., 1996, Isaacs D, Barfield C, Clothier 
et al., 2000, Karlowicz et al., 2000). In spite of this drug 
resistance seems to be on the rise. Methicillin resistance was 
observed in a high percentage cases of CoNS (95% for S. 
haemolyticus and 68% for S. hominis) while it was seen in 
73% cases of Staphylococcus aureus. This correlates with the 
study of Dr parashar (69.8%) but not with that of U. Mohan et 
al. (28.3%). (Dr Sadhvi Parashar, 2014; Mohan et al., 2002). 
Vancomycin resistance was found in 4% cases of S. 
haemolyticus and 5% cases of S. aureus which does not 
correlate with the study of Dr Parashar who found no 

resistance to Vancomycin. Linezolid, Daptomycin and 
Tigecycline were found to be sensitive in all cases. Resistance 
to Teicoplanin was seen in 19% isolates of both S. 
haemolyticus and S. aureus.  
 

Conclusion 
 

CoNS are the predominant causative organisms of neonatal 
septicemia. It is often very difficult to differentiate between 
central line colonization, contamination from true bacteremia. 
Thus it is imperative that efforts should be made to identify 
CoNS to the species level and perform it’s antibiotic 
susceptibility as they have unique resistance pattern. 
Discarding CoNS isolates as mere contaminants would lead to 
increased neonatal morbidity and mortality. 
 

REFERENCES 
 

Amita Jain, Jyotsna Agarwal and Seema Bansal. 2004. 
Prevalence of methicillin-resistant, Coagulase negative 
staphylococci in neonatal intensive care units: findings 
from a tertiary care hospital in India. Journal of Medical 
Microbiology 53, 941–944. 

Bambala Puthattayil Zakariya, Vishnu Bhat,Belgode 
Narasimha ,Thirunavukkarasu Arun Babu, Noyal Mariya 
Joseph. 2011. Neonatal Sepsis in a Tertiary Care 
Hospital in South India: Bacteriological Profile and 
Antibiotic Sensitivity Pattern. The Indian Journal of 
Pediatrics April, Volume 78, Issue 4, pp 413-417. 

Collen Nash, Alison schu, Micah Bhatti, Kenneth Alexander, 
2013. Coagulase negative Staphylococci in the neonatal 
intensive care unit:are we any smarter? Neoreviews 
Vol;4,Nos 6 june. 

Craft, A. and Finer, N. 2001. Nosocomial coagulase negative 
staphylococcal (CoNS) catheter-related sepsis in preterm 
infants; definition, diagnosis, proplylaxis and prevention. J 
Perinatol, 21(3); 186-192. 

Isaacs, D. 2003. A ten year, multicentre study of Coagulase 
negative staphylococcal infections in Australasian neonatal 
units. Arch Dis. Child Fetal Neonatal Ed., 88:F89–F93. 

David, G. Sidebottom, Jonathan Freeman, Richard Platt, 
Michael, F. Epstein, and Donald, A. 1988. 
Goldmann'.Fifteen-Year Experience with Bloodstream 
Isolates of Coagulase-Negative Staphylococci in Neonatal 
Intensive Care unit. Journal of clinical microbiology, apr. 
p. 713-718. 

Dr Sadhvi Parashar 2014. Coagulase negative 
Staphylococcus;A cause of nosocomial blood stream 
infection.International journal of scientific research, vol 3, 
Issue :6,June ;277-278. 

Fanaroff, A. A., Korones, S. B., Wright, L. L. et al., 1998. 
Incidence, presenting features, risk factors and significance 
of late onset septicemia in very low birth weight infants. 
Pediatr Infect Dis J., 17:593–8. 

Gaynes, R. P., Edwards, J. R., Jarvis, W. R. et al., 1996.  
Nosocomial infections among neonates in high-risk 
nurseries in the United States.Pediatrics, 98:357–61. 

Geeta Mehta, Shyama Singh, S. Kumari, 1991. Observations 
on coagulase-negative staphylococci in a neonatal unit in 
India. The journal of hospital infection December Volume, 
19, Issue 4, Pages 273–281. 

 18654        Saurabh Laskar et al. Coagulase negative staphylococcus: A predominant cause of neonatal Bacteremia in a tertiary care hospital in Kolkata,  
West Bengal 

 



Gray, J. E., Richardson, D. K., McCormick, M. C., et al., 
1995. Coagulase-negativestaphylococcal bacteremia among 
very low birth weight infants: relationto admission illness 
severity, resource use, and outcome. Pediatrics, 95:225–30. 

 Haimi-Cohen, Y., Vellozzi, E. M., Rubin, L. G. 2002. Initial 
concentration of Staphylococcus epidermidis in simulated 
paediatric blood cultures correlates with time to positive 
results with the automated, continuously monitored 
BACTEC blood culture system. J. Clin Microbiol., 
40(3):898-901. 

Hidron, A. I., Edwards, J. R., Patel, J., et al., 2008. National 
Healthcare Safety Network Team; articipating National 
Healthcare Safety Network Facilities. NHSN annual 
update: antimicrobial-resistant pathogens associated with 
healthcare-associated infections: annual summary of data 
reported to the National Healthcare Safety Network at the 
Centers for Disease Control and Prevention, 2006-
2007.Infect Control Hosp Epidemiol., 29(11):996–1011. 

Ike Pauli Jr., M D, Prem Shekhawat, M. D., Sue Kehl, PhD. 
1999. Early Detection of Bacteremia in the Neonatal 
Intensive Care Unit Using the New BACTEC System. 
Journal of Perinatology, 19(2) 127–131. 

Isaacs, D., Barfield, C., Clothier, T., et al.  1996. Late-onset 
infections of infants inneonatal units. J Paediatr Child 
Health, 32:158–61.4 

Villari, P., Sarnataro, C. and Iacuzio, L. 2000. Molecular 
epidemiology of Staphylococcus epidermidis in a neonatal 
intensive care unit over athree-year period. J Clin 
Microbiol, 38:1740–6. 

Jarvis, W. R. 1987. Epidemiology of nosocomial infections in 
pediatric patients.  Infect Dis J. 6(4):344–351. 

Karlowicz, M. G., Buescher, E. S., Surka, A. E. 2000. 
Fulminant late-onset sepsis in a neonatal intensive care 
unit, 1988–1997, and the impact of avoiding empiric 
vancomycin therapy.Pediatrics, 106:1387–90. 

Kumar, S. P, Delivoria-Papadopoulos, M. 1985. Infections in 
newborn infants in a special care unit. A changing pattern 
of infection. Ann Clin Lab Sci.  Sep-Oct;15(5):351-6. 

Luiz, S., Keim, Sylvio, R., Torres-Filho, Patricia Vollú 
Silva, and Lenise, A. 2011. Teixeira. Prevalence, Aetiology 
and Antibiotic Resistance Profiles of Coagulase Negative 
Staphylococci Isolated in a Teaching Hospital. Braz J 
Microbiol., Jan-Mar; 42(1): 248–255. 

Marra, A. R., Opilla, M., Edmond, M. B., Kirby, D. F. 2007. 
Epidemiology of bloodstream infections in patients 
receiving long-term total parenteral nutrition. J. Clin. 
Gastroenterol 41, 19-28.  

Mattos, E. M. Teixeira, L. A. Alves, V. M. Resende, C.A.F.R. 
Coimbra, M.V.S. Carvalho, M.C.S. Ferreira-Carvalho, B.T. 
Figueiredo, A. M. S. 2003. Isolation of methicillin-resistant 
coagulase-negative staphylococci from patients undergoing 
continuous ambulatory peritoneal dialysis (CAPD) and 
comparison of different molecular techniques for 
discriminating isolates of Staphylococcus 
epidermidis Diagn. Microbiol. Infect. Dis. 45, 13-22 

 
 
 
 
 

Mhada, T. V., Fredrick, F., Matee, M. I., Massawe, A. 2012. 
Neonatal sepsis at Muhimbili National Hospital, Dar es 
Salaam, Tanzania; aetiology, antimicrobial sensitivity 

pattern and clinical outcome.  BMC Public Health, Oct 
24;12:904. 

Mohamed, S., Ellabib,  Adoracion Ordonez, Asma Ramali, 
Amala Walli, Touria Benayad, BSc, Hafida Shebrlo. 2004. 
Changing pattern of neonatal bacteremia microbiology and 
antibiotic resistance. Saudi Med J., Vol. 25 (12): 1951-
1956 

Mohan, P., Vengkatesh, Frank Placencia and Leonard E. 
Weisman, 2006. Coagulase –Negative Staphylococcal 
infections in the neonate and child: An update.Semin 
Pediatr Infect Dis 17:120-s. 

Mohan, U., Jindal, N., Agarwal, P. 2002. Species distribution 
and antibiotic sensitivity pattern of Coagulase Negative 
Staphylococci isolated from various clinical specimens. 
IJMM, 20(1):45-46. 

Neelam Kaistha, Manjula Mehta, Nidhi Singla, Ritu Garg, 
Jagdish Chander, 2010. Neonatal septicemia isolates and 
resistance patterns in a tertiary care hospital of North India. 
J Infect Dev Ctries 4(1):055-057. 

Nikhil  Kumar  Tudu,  Rupali  Dey,  Indrani  Bhattacharya,  
Soumitra  Roy,  Jayanta  Bikash  Dey, 2014.  “A  Pilot  
Study  on Bacterial Profile of Neonatal Sepsis in a Tertiary 
Care Hospital Serving Rural Population”.  Journal of 
Evolution of Medical and Dental Sciences Vol. 3, Issue 23, 
June 09; Page: 6378-6381. 

Rajlakshmi Vishwanathan, Arun Kumarendu Singh, Suchandra 
Mukherjee, Ranajit Mukherjee, Parijat Das, Sulagna Basu, 
2011. Aetiology and antimicrobial resistance of neonatal 
sepsis at a tertiary care centre in eastern India:a 3 year 
study.Indian J Pediatr, Apr 17;78(4):409-12. 

Ruhe, J., Menon, A., Mushatt, D., Dejace, P., Hasbun, R. 2004. 
Non-epidermidis coagulase-negative staphylococcal 
bacteremia: clinical predictors of true bacteremia. Eur. J. 
Clin. Microbiol. Infect. Dis. 23, 495-498.  

Shaw CK, Shaw P, Thapalial A. 2007. Neonatal sepsis 
bacterial isolates and antibiotic susceptibility patterns at a 
NICU in a tertiary care hospital in western Nepal: A 
retrospective analysis. Kathmandu University Medical 
Journal, Vol. 5, No. 2, Issue 18, 153-160 

Stoll, B. J., Gordon, T., Korones, S. B., et al. 1996 Late-onset 
sepsis in very low birth weight neonates: a report from the 
National Institute of Child Health and Human 
Development Neonatal Research Network. J Pediatr, 
129:63–71. 

 
 

******* 

 18655                                          International Journal of Current Research, Vol. 7, Issue, 07, pp.18651-18655, July, 2015 
 


