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ABSTRACT  

coagulase negative staphylococci (CONS) are now well established as 

major nosocomial pathogens associated with infections of indwelling 

medical devices, a total of 645 clinical samples, taken from different 

sources include blood, catheter urine specimen, wound and burn swabs 

and swabs of skin and nasal hospital staff, these sample had been 

cultured then isolated and identified pure isolates of different genus of 

bacteria, results show 85 (19.9%) were Pseudomonas spp isolates, 73 

(17%) belong to Coagulase Negative Staphylococci (CONS) (S. 

epidermidis, S. saprophyticus, S.Lentus, S. haemolyticus and S.hominis 

constituted 68.5%, 13.7%, 6.85%, 6.85% and 4.1% Respectively), 

followed by both  S. aureus  and E. coli (n = 70,16.4%), followed by 

Klebsiella sp. (n = 68, 16%), Proteus sp. (n = 55,12.9%), Serratia 

marcescens (n = 6, 1.4%) isolated from study clinical samples. Second 

most important microorganism which isolated were Coagulase negative Staphylococci 

(n = 73, 17%), Staphylococcus epidermidis was mainly isolated from study patients group 

(68.5%) All isolates of CONS species are positive gram stain, produce white pigment except 

S.saprophyticus which produced yellow pigment and all isolates gave negative result of 

oxidase test, coagulase and catalase test was performed for all the isolates and all of  them 

produced catalase enzyme that  differentiates Staphylococcus from the genus Streptococcus, 

so Staphylococcus spp. reduce nitrate to nitrite and all isolates were  identified by using epi 

staph  and VITEK-2 system within 6 h., CONS are novobiocin resistance except 
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S.saprophyticus. staph.epidermidis isolated were none fermented xylose, sorbitol, melibiose 

while fermented many sugar as positive results for glucose, fructose, sucrose, maltose, lactose 

and mannose, in addition to produce  urease, lipase and alkaline phosphatase while it cannot 

produce  DNase and lecithinase.    

 

MATERIAL AND METHODS 

All Swabs from clinical source (blood, catheter urine specimen, wound and burn swabs as 

well as swabs of skin and nasal hospital staff were cultured by streaking on blood and 

MacConkey agar, plates were incubated aerobically overnight at 37ºC, if no growth was 

detected, plates were re-incubated for another 24 hours before reported negative cultures.For 

blood samples, 2 ml each was injected into blood culture bottles and incubated at 37°C in an 

automated blood culture system (Bactec 9120 system). They were identified as follows 

macroscopic observations (Culture Characteristics) as colonial morphology of grown bacteria 

on culture media, Colony size, color, elevation, edges, hemolysis on blood agar (Fischbach, 

2001) and according to Fischbach (2001) were staining the isolated bacteria and culture 

Growth on mannitol salt agar to isolation of staphylococci, so this medium is used for 

motility and mannitol fermentation test. Catalase test: Pure isolated colonies (suspected 

S.epidermidis) picked up by sterile wooden stick, on microscope slide, using a dropper, place 

1 drop of 3% H2O2 onto the organism on the microscope slide and observe for immediate 

bubble formation (O2 + water = bubbles), indicating a positive test, negative result is no 

bubbles or only a few scattered bubbles. Beark down of H2O2 into O2 and H2O is immediate 

by catalase enzyme that produced by staphylococci, this test performed to differentiate 

between staphylococci (positive) and streptococci (negative) [Harley and Prescott, 2007]. 

 

Coagulase test (slide method): This method was used for rapid diagnosis, as the following: 

divide the slide into two sections with grease pencil. One should be labeled as “test” and the 

other as “control, one drop of distilled water was placed on each area of divided slide, then 

emulsify one or two colonies of Staphylococcus isolated on blood agar plate on each drop to 

make a smooth suspension and the test suspension is treated with a drop of citrated plasma 

and mixed well, Clumped within 5-30 seconds is taken as positive results[Vandepitte, 2003]. 

 

IMVIC Test: Indole test: this test was performed by inoculating the microorganism into 

peptone water, incubated for 24-48 hours at 37ºC; 0.5 ml of Kovac s reagent was then added. 

The broth was shaken well and examined after one minute. The formation of a red color ring 

in the reagent layer indicates indole positive, and yellow ring indicates a negative result. 
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Methyl red test: this test is employed to detect the production of sufficient acid during the 

fermentation of glucose, after incubation period at 37ºC, 5 drops of the reagent were added, 

the red color indicates a positive test.  

 

Voges-proskauer (VP) test: This test is used to detect acid accumulation during glucose 

fermentation; a positive reaction was indicated by presence of a pink color during 15 minutes. 

 

Citrate utilization test: a positive citrate utilization test indicated by the change of indicator 

color (bromothymol blue) from green to blue color after inoculation of the Simmon´s citrate 

agar with the tested microorganism.  

 

Kligler iron agar: a positive fermentation of dextrose and lactose was indicated by the 

change of phenol-red indicator color from red to yellow and raised the medium as a result of 

gas production and some microorganisms produce hydrogen sulphide (H2S) from 

thiosulphate. The H2S reacts with iron-salts to produce a black precipitate. 

 

Urease activity: urease production was tested by inoculating the tested bacteria onto the tube 

containing urea agar slant and incubated at 37ºC for 18-24 hours, a pink color is an indicator 

for positive urease activity. 

 

DNase production: DNase agar was heavily streaked with the bacteria then incubated for 

18- 24hrs at 37°C. Flood the plate with Hydrochloric Acid. Leave the plate to stand for a few 

minutes to allow the reagent to absorb into the plate. Decant excess hydrochloric acid and 

then examine the plate within 5 minutes. 

 

Novobiocin sensitivity test (5µg/disc): this test was used to distinguish among 

Staphylococcus spp. An overnight bacterial culture broth was spread over a plate of 

Mueller-Hinton agar (2-1-5) by sterile swab. A disc of Novobiocin 5µg was placed on the 

agar medium.  Then  the  plates  were  incubated  at  37ºC  for  24  hours  and  the inhibition 

zone around the disc was  measured (large zone of inhibition over 15 mm in diameter or 

smaller inhibition zone) [Collee et al., 1996]. 

 

Sugars fermentation: determine the utilization of the sugars glucose, fructose, sucrose, 

maltose, lactose, xylose, mannose, sorbitol, melobiose, nitrate reduction, presence of urease, 

For the sugar fermentation test, commercially available disks specific for each sugar were 
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placed in tubes containing 2.5 ml Purple Broth Base medium, readings after 24, 48 and 72 h 

of incubation at 37oC. [Kloos and Schleifer, 1994]. 

 

API staph System: Is an identification system for staphylococci, The API staph strip consists 

of 20 micro tubes containing dehydrated substrates, these tubes were inoculated with 

bacterial suspension which reconstitutes the media, during incubation, metabolism produces 

color change either spontaneously or revealed by the addition of reagents (Fischbach, 2001). 

 

Vitek 2 system: all S. epidermidis isolates were characterized using vitek 2 compact. The 

VITEK 2 is an automated microbial identification system. With its colorimetric reagent cards, 

and associated hardware and software advances, the VITEK 2 offers a state-of the art 

technology platform for phenotypic identification methods. 

 

RESULTS AND DISCUSSION  

Many of pathogens are part of endogenous flora but some may have been acquired by 

contamination from hospital staff or by contaminated solutions or non-sterile equipment or 

from other patients. 

 

Table 1: Number and percentage of bacteria isolated from different patients. 

Bacterial isolated 

Number and percent of bacteria 

isolates (from 645 patients) 

Number % 

Pseudomonas spp 85 19.9 

Coagulase negative Staphylococci 37 17 

Staphylococcus.aureus 70 16.4 

Escherichia .coli 70 16.4 

Klebsiella sp. 68 16 

Proteus. Sp. 55 12.9 

Serratia marcescens 6 1.4 

culture isolated 427 

Non-culture isolated 218 

Total 645 

 

Results in table. 1 showed samples cultures revealed 427 had bacterial isolates from 645 

pateints (while 218 non- culture isolate), the most predominant pathogen was Pseudomonas 

spp (n = 85, 19.9%), the second most important microorganism which was isolated 

Coagulase negative Staphylococci (n = 73, 17%) followed by both S. aureus and E. coli 

(n = 70, 16.4%), followed by Klebsiella sp. (n = 68, 16%), Proteus sp. (n = 55, 12.9%) and 

Serratia marcescens (n = 6, 1.4%) isolated from study groups (blood samples, urine catheters 

http://www.sciencedirect.com/science/article/pii/S1319610311001049#t0015
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and  wound and burn swab  as well as swab of skin and nasal of hospital staff). 

 

Pseudomonas spp were the most common pathogen isolated from this study groups (n = 85, 

19.9%), which had became as important causing of infections, especially in patients with 

compromised host defense mechanism, these study results were fully in line with the results 

of Nwankwo (2014) who founded bacteria appeared Pseudomonas spp. was commonest 

pathogen isolated from urine of patients with indwelling urethral catheter. 

 

These results also agreed with Singh etal., (2003) whom  found Pseudomonas species was 

most commonly isolated organisms from burn patients were followed by S. aureus and 

Klebsiella species so these results were also in agree  with other studies [Ozumba and 

Jiburum 2000], while Mama etal., (2014) showed the predominant bacteria isolated from 

infected wounds were Staphylococcus aureus 47 (32.4%) followed by Escherichia coli 29 

(20%), Proteus species 23 (16%), Coagulase negative Staphylococci 21 (14.5%), Klebsiella 

pneumoniae 14 (10%) and Pseudomonas aeruginosa 11 (8%). These bacteria may enter the 

bladder through contamination of the tip during insertion with the flora of the distal urethra 

or from bacteria ascending outside or the inside of catheter, also Getliffe (2008) showed in 

his study residual urine in the bladder of catheterized patients increases the risk of 

bacteriuria, so wound infection is one of the health problems that are caused and aggravated 

by invasion of pathogenic organisms [Mama etal., 2014]. 

 

Bacteria, which ranked second in this study, were the Coagulase negative staphylococcus 

73(17%) from 427 isolated as follows Staphylococcus epidermidis was mainly isolated from 

Coagulase negative staphylococcus represented 68.5%. 

 

Table 2: Biochemical tests and Novobiocin test for Coagulase negative Staphylococci 

and Staph.aureus 

Coagulase negative 

and S.aureus 

Biochemical tests 

Pigment 

produce 
Catalase Coagulase Oxidase 

Nitrate 

reducing 

Novobiocin 

resistance 

Staph.epidermidis White + - - + - 

Staph.saprophyticus Yellow + - - + + 

Staph.lentus White + - - + - 

Staph.heamolyticus White + - - + - 

Staph.hominis White + - - + - 

Staph. aureus White + + - + - 
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In table 2 the results showed all isolates of CONS species were produced white pigment 

excepted S. saprophyticus which produce yellow pigment and all isolated gave negative 

result of the oxidase test, coagulase and novobiocin resistance excepted S. saprophyticus, the  

catalase test was performed for all the isolates and all of  them produced catalase enzyme that  

differentiates Staphylococcus from the Genus Streptococcus which gives negative result of 

the catalase test, additionally nitrate reduction test was performed for further identification 

because Staphylococcus spp. often reduce nitrate to nitrite. The biochemical features of   

CONS species were corresponding with the identification table of API Staph system, while 

Piccolomini etal., (1994) Showed in his study that low agreement between the API Staph and 

biochemical test for identification of CONS which can be explained by the use of different 

incubation times, substrate concentrations and/or sensitivity markers. 

 

Couto etal.,(2001) and Thorberg etal.,(2009) showed that the conventional biochemical 

analysis for the determination of staphylococcus at the species level appears to be expensive, 

laborious and time consuming although it is considered as gold standard for the identification 

of staphylococcus species. So all Isolates were identified by using API Staph and VITEK-2 

system according to the manufacturer's instructions (see in material and methods), within 6 

h., Vitek 2 correctly identified the commonly isolated strains; however, the limitations of the 

method may lead to ambiguous findings [Thiago etal., 2014]. The ability of the VITEK 2 

system to accurately give a rapid identification of clinically significant bacteria by Garrote 

etal., (2000), the results of Layer etal., (2006) showed API STAPH revealed more correct for 

identification of CNS, compared to VITEK systems, moreover the results indicated by 

Matthews etal.,(1990) showed that agreements of Vitek and API systems with conventional 

methods were 44.6% and 80.8% respectively, although additional tests were also required for 

final identification. 

 

Table 3: Coagulase negative Staphylococci groups isolated from different clinical 

specimens. 

BACTERIAL ISOLATED NUMBER % 

S.epidermidis 50 68.5 

S.saprophyticus 10 13.7 

S.lentus 5 6.85 

S.heamolyticus 5 6.85 

S.hominis 3 4.1 

Total 73 100 



www.wjpr.net                                 Vol 5, Issue 11, 2016.                                                          74 

Nihad.                                                                    World Journal of Pharmaceutical Research 

Results in table. 3 indicated that S. epidermidis was mainly isolated from study patients group 

(68.5%), Staphylococcus saprophyticus 13.7%, both S.Lentus and S. haemolyticus were 

6.85% while S.hominis was 4.1%. 

 

S.epidermidis is most commonly CONS isolated but other CONS species have been shown to 

cause nosocomial, This variation in the frequency rates may be due to variations in both 

environmental conditions and attitudes toward management also geographical  variations, or 

the types and severity of infection included in the studies. 

 

Coagulase negative staphylococci (CONS) have been identified as the etiological agent 

in various infections so among the microorganisms most frequently isolated in nosocomial 

infections also it cause wound and urinary tract infections [Cunha et al., 2006], whilst Al- 

Muhanna etal., (2014) reported that (53%) of S. haemolyticus, (26%) S. epidermidis and 

(21%) S.hominis were the most commonly isolated CONS species from different clinical 

samples obtained from Iraqi patients undergoing catheter related infections, while Al-

Dahmoshi etal., (2013) demonstrated that common type of bacterial CONS species from 

Patients in Hilla City were both Staphylococcus epidermides and Staphylococcus 

saprophyticus (35.7%), While Begum etal. (2007), study showed S. haemolyticus (28.33%), 

S.epidermidis (26.67%) and S. saprophyticus (18.33%) were the most commonly isolated 

CONS species and this result is not significantly different from other reports where S. 

epidermidis was the highest isolated followed by S. haemolyticus in clinical infections, but 

Ali etal., (2009) showed in his study 60% Coagulase negative Staphylococci, which showed 

27 isolates (45%) regards S. epidermidis, 13 isolates (21.66%) S. saprophyticus, 10 isolates 

(16.67%) S. xylosus,  3 isolates (5%) S. lentus, two isolates (3.33%) S. heamolyticus and 

one isolate (1.67%) S. simulans and other one isolate of S. hominis, this is similar to a work 

done by Adeleye etal., (2010); Akinkunmi and Lamikanra,(2010) who showed isolated 

similar CONS species from clinical samples. 

 

S. epidermidis was the most isolated specie of CONS implicated in wound infections and 

this is in accordance with similar works earlier reported [Duran et al., 2010],  whilst study of 

Azuka and Idahosa, (2013) Showen most commonly isolated species were S.haemolyticus 

(28.3%), S.epidermidis (26.7%) and S.saprophyticus (18.33%), others were S. simulans 

(10%), S. xylosus (10%), S. chromogenes (15%) and S. schleiferi (1.67%). 
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Staph. epidermidis has more frequency 68.5% than other CONS bacteria, this results is 

similar to Gad etal., (2009) who show S. epidermidis represented 12.3% while S. aureus 

represented 6.3%, also it is fully CONS is fully consistent with the results of Arciola etal., 

(2001) who explained that 60 strains of S.epidermidis were isolated from infections 

associated with the vascular catheter and 10 strains of S.epidermidis were isolated from 

the skin and mucous membranes of healthy subjects.  

 

Table 4: Sugar fermentation for Coagulase negative Staphylococci bacterial strain. 

Note:  + :  positive reaction; - : negative reaction. 

 

Table 4 showed the staph.epidermidis isolated were none fermenting the xylose, sorbitole, 

mlebiose while fermented many sugar as positive results for glucose, fructose, sucrose, 

maltose, lactose and mannose, this results in agreement with [Ali etal., 2009]. 

 

Table 5: Virulence factors which produce by Coagulase negative Staphylococci. 

CONS BCACTERIAL ISOLATES 
VIRULENCE FACTOR 

DNase Urease Lipase Lecithinase 

Staph.epidermidis - + + - 

Staph.saprophyticus - - + + 

Staph.lentus - + - - 

Staph.heamolyticus - - - - 

Staph.hominis - + - - 

 

Results in table 5 showed all S.epidermidis isolated were positive for Urease and lipase while 

negative for DNase and Lecithinase. Staphylococci release a large number of enzymes. 

Cunha etal., showed of all CONS samples isolated produced Lipase (17.1%), lecithinase 

(3.4%), DNAse (15.4%), thermonuclease (7.7%) and enterotoxin (37.6%). 

 

In the present investigation, except for S. epidermidis and S. saprophyticus, all species non 

produced lipase as well as DNase, Lipases  play important role in  persistence of bacteria by 

providing a source of energy or by facilitating adherence [Gribbon etal., 1993] as well as the 

lipases can be contribute to virulence by enabling bacteria to persist in the fatty secretions of 

CONS  

BACTERIAL 

STRAIN 

SUGAR FERMENTATION 

Glucose Fructose Sucrose Maltose Lactose Xylose Mannose sorbitol Mlebiose 

Staph.epidermidis + + + + + - + - - 

S.saprophyticus + + + + + - + + + 

S.lentus + + + - + + + + + 

S.heamolyticus + + + + + - - - - 

S.hominis + + + + + - - - - 
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the human skin and also interfering with phagocytosis, Otto (2004) study  finding the lipase 

of S. epidermidis can bind to collagen might constitute a novel role for lipase in virulence , 

while Urease was produced by 18.1% of CNS isolates[Alkhafaje, 2011]. 

 

Results of Longauerova (2006) study showed urease production by S.simulans, S. capitis, S. 

hominis, S. warneri and S. caprae, urease which clearly functions as important virulence 

factor, these findings are similar to those reported by Nataro etal., (1994) and suggest that the 

infections caused by these microorganisms do not only depend on virulence factors but also 

on the conditions that predispose the host to infection, including factors innate and the use 

of invasive procedures. 

 

Vuong (2000) s tudy showed  the  S.epidermidis and other CONS are caused infected, it 

has been shown that extracellular products like protease, DNase, lipase, hemolysis and   

other exoenzymes may be responsible for tissue degradation and spreading of an infection 

caused by these bacteria.  

 

REFERENCES 

1. Akinkunmi, E. O. and Lamikara, A. (2010). Species distribution and Antibotic resistance 

in coagulase negative staphylococci colonizing the Gastro intestinal tract of children in 

Ile-Ife Nigeria. Tropical Journal of Pharmarceutical Research, 9(1): 35-43. 

2. AL-Khafaje, A.A. (2011). Evaluation of Virulence of Coagulase-Negative Staphylococci; 

Isolated from Sexually Active Women with Symptomatic Genital Tract Infection in Vitro 

Journal of Kerbala University; Vol. 9 No.2 Scientific. 

3. Adeleye; I. A.; Akanmu, A. S.; Bamiro, B. S.; Obosi, A. C. and Unem, A. V. (2010). 

Bacterial bloodstream infections in HIV – infected adults attending a Lagos Teaching 

Hospital. Journal of Health Population and Nutrition, 28(4): 318-326. 

4. Al- Muhanna; Abbas, S.h.; Al-Hilu, S. A. and Maytham, A.A. (2014). Characterization of 

coagulase-negative; oxacillin resistant staphylococci from patients undergoing catheter 

related infections. European Journal of Experimental Biology, 4(3): 774-778. 

5. Al-Dahmoshi; Hussein, O.M.; Habeeb, S. N. and Alaa, H. (2013). Study of Some 

Bacterial Isolates Associated with Leukocytospermia in Asthenospermic Patients in Hilla 

City; Iraq. International Research Journal of Medical Sciences, 1(3): 1-11. 

6. Ali, F.A.; Abbas, A.H. and Majahid. H. (2009). Identification of Coagulase negative 

Staphylococci Isolated from Different Diseases Cases. Sensitivity of Coagulase negative 



www.wjpr.net                                 Vol 5, Issue 11, 2016.                                                          77 

Nihad.                                                                    World Journal of Pharmaceutical Research 

Staphylococci Isolated from Different Diseases Cases to Antibiotics. Tikrit jo. 41(4):    

92-101. 

7. Arciola, C.R., Baldassarri, L. and Montanaro, L. (2001) Presence of icaA and icaD genes 

and slime production in a collection of staphylococcal strains from catheter-associated 

infections. J Clin Microbiol, 39: 2151–2156. 

8. Begun, J.; Gaiani, J.M.; Rohde, H.; Mack, D.; Calderwood, S.B.; Ausubel, F.M. & Sifri, 

C.D. (2007). staphylococcal biofilm exopolysaccharide protects against Caenorhabditis 

elegans immune defenses. PLoS Pathog, 3: 57. 

9. Cunha, M. L.; Rugolo, L.M.; Lopes, C.A. (2006). Study of virulence factors in coagulase-

negative staphylococci isolated from newborns. memInst Oswaldo Cruz. 101(6): 661-8. 

10. Collee, J.G.; Miles, R.S.; Watt, B. (1996). Test for identification of bacteria. In Collee; 

J.G.; Fraser; A.G.; Marmion; B.P. and Simmons; A. ed. Mackie & MacCartney practicle 

medical microbiology. 14
th

 ed.; Churchill Livingstone, 131-149. 

11. Couto, I.; Pereira, S.; Miragaia, M.; Sanches, I.S.; delencastre. (2001). Identification of 

clinical staphylococcal isolates from humans by internal transcribed spacer PCR. J Clin 

Microbiol, 39: 3099–3103. 

12. Fischbach and Frances. (2001). Amanual of Laboratory and Diagnostic Test. Edition 7. P: 

164 – 170. Chapter 3. 

13. Garrote; Fernando Garcia; Emilia, Cercenado. and Emilio, ouza. (2000). Evaluation of a 

New System; VITEK 2; for Identification and Antimicrobial Susceptibility Testing of 

Enterococci. Jo. ofclinicalmicrobiology, 38(6): 2108–2111. 

14. Gad, G.F.; El-Feky, M.A.; El-Rehewy, M.S.; Hassan, M.A.; Abolella, H.; El-Baky, R.M. 

(2009). Detection of icaA; icaD genes and biofilm production by Staphylococcus aureus 

and Staphylococcus epidermidis isolated from urinary tract catheterized patients. J Infect 

Dev Ctries. 3(5): 342-351.  

15. Gribbon, E. M.; Cunliffe, W. J.; and Holland, K. T. (1993). Interaction of 

Propionibacterium acnes with skin lipids in vitro. J. Gen. Microbiol., 139: 1745–1751. 

16. Harley, J.P. and Prescott, L.M. (2002). Laboratory Exercises In Microbiology. 5
th

. ed. 

The McGraw- Hill Companies; Inc.; New York. 

17. Kools, W.E. and schleifer, T.L. (1994). Update on clinical significance of coagulase 

negative staphylococci.  Clin. Microbiol.  Rev., 7: 117-140. 

18. Longauerova, A. (2006). Coagulase negative staphylococci and their participation in 

pathogenesis of human infections. Bratisl Lek Listy, 107(11-12): 448-52. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Cunha%20Mde%20L%5BAuthor%5D&cauthor=true&cauthor_uid=17072480
http://www.ncbi.nlm.nih.gov/pubmed?term=Rugolo%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=17072480
http://www.ncbi.nlm.nih.gov/pubmed?term=Lopes%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=17072480
http://www.ncbi.nlm.nih.gov/pubmed/17072480
http://www.biomedcentral.com/sfx_links?ui=1471-2334-13-242&bibl=B15


www.wjpr.net                                 Vol 5, Issue 11, 2016.                                                          78 

Nihad.                                                                    World Journal of Pharmaceutical Research 

19. Layer, F.; B. Ghebremedhin; K.-A. Moder; W. König and B. König. (2006). Comparative 

Study Using Various Methods for Identification of Staphylococcus Species in Clinical 

Specimens. J. Clin. Microbiol. 44(8): 24-230. 

20. Mama; Mohammedaman; Alemseged Abdissa and Tsegaye Sewunet. (2014).   

Antimicrobial susceptibility pattern of bacterial isolates from wound infection and their 

sensitivity to alternative topical agents at Jimma University Specialized Hospital; South-

West Ethiopia Annals of Clinical Microbiology and Antimicrobials, 13: 14. 

21. Nataro, J.P.; Corcoran, L.; Zirin, S.; Swink, S.; Taichman, N.; Goin, J.; Harris, M.C. 

(1994). Prospective analysis of coagulase-nega- tive staphylococcal infection in 

hospitalized infants. J Pediatr, 125: 798-804. 

22. Nwankwo, I. U.; Godwin, C. T. and Nwankwo, E. O. (2014). Bacterial profile 

inpatientswith indwelling urinary catheters in Federal Medical Center; Umuahia; Abia 

State; Nigeria; Sky Journal of Microbiology Research, 2(5): 028 – 031. 

23. Otto, M. (2004). Virulence factors of the coagulase-negative staphylococci. Front Biosci, 

1; 9: 841-63. 

24. Piccolomini, R.; Catamo, G.; Picciani, C.; D’ Antonio, D. (1994). Evaluation of Staph-

System 18-R for identification of staphylo- coccal clinical isolates to the species level. J 

Clin Microbiol, 32: 649-653. 

25. Singh, P.K.; Schaefer, A.L.; Parsek, M.R. (2003). Quorum-sensing signals indicate that 

cystic fibrosis lungs are infected with bacterial biofilms. Nature, 407: 762-764. 

26. Thiago Galvão da Silva Paim; Vlademir Vicente Cantarelli; Pedro Alves d'Azevedo. 

(2014). Performance of the Vitek 2 system software version 5.03 in the bacterial 

identification and antimicrobial susceptibility test: evaluation study of clinical and 

reference strains of Gram-positive cocci. Rev. Soc. Bras. Med. Trop. 47: 3.   

27. Thorberg, B.M.; EL Dnielsson-Tham, U. Emanuelson; and P. Waller. (2009). Bovine 

subclinical mastitis caused by different types of coagulase negative staphylococci. J Diary 

Sci., 92: 4962-4970. 

28. Vandepitte, J. (2003). Basic Laboratory Procedure in clinical Bacteriology/ J. Vandepitte 

(et al) World Health Organisation. 

29. Vuong, C.; Voyich, J.M.; Fischer, E.R.; Braughton, K.R.; Whitney, A.R.; DeLeo, F.R.; 

Otto, M. (2004). Polysaccharide intercellular adhesin (PIA) protects Staphylococcus 

epidermidis against major components of the human innate immune system. Cell 

Microbiol., 6(3): 269-75. 

http://jcm.asm.org/search?author1=F.+Layer&sortspec=date&submit=Submit
http://jcm.asm.org/search?author1=B.+Ghebremedhin&sortspec=date&submit=Submit
http://jcm.asm.org/search?author1=K.-A.+Moder&sortspec=date&submit=Submit
http://jcm.asm.org/search?author1=W.+K%C3%B6nig&sortspec=date&submit=Submit
http://jcm.asm.org/search?author1=B.+K%C3%B6nig&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed?term=Vuong%20C%5BAuthor%5D&cauthor=true&cauthor_uid=14764110
http://www.ncbi.nlm.nih.gov/pubmed?term=Voyich%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=14764110
http://www.ncbi.nlm.nih.gov/pubmed?term=Fischer%20ER%5BAuthor%5D&cauthor=true&cauthor_uid=14764110
http://www.ncbi.nlm.nih.gov/pubmed?term=Braughton%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=14764110
http://www.ncbi.nlm.nih.gov/pubmed?term=Whitney%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=14764110
http://www.ncbi.nlm.nih.gov/pubmed?term=DeLeo%20FR%5BAuthor%5D&cauthor=true&cauthor_uid=14764110
http://www.ncbi.nlm.nih.gov/pubmed?term=Otto%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14764110
http://www.ncbi.nlm.nih.gov/pubmed/14764110
http://www.ncbi.nlm.nih.gov/pubmed/14764110

