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Introduction: Staphylococcus haem olyticus  is an im portant etiological agent of hospital infec-

tions but its epidemiological significance has not been studied in our institution. We therefore determine the 

prevalence, colonization rates and source of hospital-acquired Methicillin resistant Staphylococcus haemolyti-

cus (MRSH) in Lagos, Nigeria.  

Methods: Axilla and um bilicus sw ab sam ples w ere collected from  neonates (346), hand, nasal 

and axilla from health care workers (125), HVS from mothers (26) at the Lagos University Teaching Hospital 

(LUTH) and also samples from the environment (28). Using standard bacteriological methods, the samples 

were screened for S. haemolyticus. Possible person–to-person transmission was investigated by means of 

pulsed field gel electrophoresis. 

Results: Out of 525 sam ples collected, 112 (21.3%) w ere S. haem olyticus of w hich 17 (15.2%) 

were (MRSH).  Neonates’ samples had 8 (15.0%) MRSH and 6 (30%) were Medical Doctors had their samples 

positive for MRSH. Also, 3 (11.1%) nurses’ samples were MRSH. None of the S. haemolyticus obtained from the 

mothers and the environment was MRSH. Pulsed field Gel Electrophoresis (PFGE) identified three main PFGE 

types (Type 1, 2 and 3) in the hospital. Type 1 and type 3 from babies in Neonatal unit. Type 2 and type 3 in ba-

bies from post-natal ward. Four doctors in the labour and neonatal wards had type 1 which was also recovered 

from a nurse on the labour ward.  

Conclusion: It appeared that the source of MRSH w as fr om  the hand and anterior  nares of 

Healthcare workers in labour ward and Neonatal unit. This further highlights the need for proper infection con-

trol practice in the institution, especially single use of gloves for patients’ management. 

Keywords: Methicillin  Resistant Staph ylococcus haem olyticus , Hospital Acquired, Pulsed Field 

Gel Electrophoresis. 
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1.0 INTRODUCTION 

Coagulase Negative Staphylococcus (CNS) is increasingly 

being implicated as the cause of   bacteremia, endocardi-

ties, meningitis and urinary tract infections worldwide [1-

4]. Most CNS infections are acquired in hospitals and are 

associated with plastic devices, such as intravenous and 

continuous ambulatory peritoneal dialysis catheter, ven-

triculo-atrial shunts and prosthetic heart valves and are a 

particular problem in adult and neonatal intensive care 

unit [5]. Hospital infections can be transferred from pa-

tients to patients or from health workers to patients ei-

ther through the contaminated hand, inanimate objects 

such as hospital equipment and clothing [6-7]. Staphylo-

coccus haemolyticus causes hospital acquired infection 

and is the second most frequently isolated CNS from hu-

man blood cultures [8]. Staphylococcus haemolyticus is 

highly prevalent in the hospital environment, with a ten-

dency to develop resistance to multiple antibiotics [9-

10].The clinical impact due to resistance of Staphylococci 

to penicillin then to methicillin and many other drugs as 

well as quinolones have limited therapeutic choices avail-

able for Staphylococcal infection [11]. Methicillin re-

sistant Staphylococcus aureus has been previously re-

ported in this hospital [12] and later coagulase negative 

Staphylococci especially S. haemolyticus were implicated 

as a cause of neonatal conjunctivitis and otitis media [13]. 

Despite advances in antimicrobial therapy, serious 

Staphylococcal infections are still a significant clinical 

problem. Therefore, the objectives of this study were to 

determine the prevalence and the source of methicillin 

resistant Staphylococcus haemolyticus (MRSH) in the 

Labour Ward (L/W), Neonatal units (NNU) and Postna-

tal wards (PNW) of the Lagos University Teaching Hospi-

tal, Lagos, Nigeria. 

2.0 METHODOLOGY 

2.1 Sampling methods 

A total of five hundred and twenty- five (525) specimens 

were collected from one hundred and thirty-two sample 

sources from L/W, NNU and PNW of the Lagos 

University Teaching Hospital. The samples were collected 

from 18 doctors, 28 nurses, 32 babies, 26 mothers, and 

28 hospital environment. Samples of health workers (125 

samples from 48 doctors and 77 from nurses) were 

collected from hand, axilla and nasal swabs. High vaginal 

swabs were collected from 26 mothers immediately after 

delivery and 346 swabs from axillae and umbilical 

stumps of 32 babies born in L/W and followed from birth 

through the neonatal units and postnatal wards on days 

0,1,2,3, till discharge. Twenty- eight environmental 

samples (L/W 8; NNU 12 and PNW 8) were from the 

floors, doctors’ clinical gowns, tables, beds, bed- linens, 

baby dressing tables, incubators, stethoscope, weighing 

balances, bathing buckets and telephone receivers of the 

NNU, all samples were processed within one hour of 

collection. Approval was given for sample to be collected 

and verbal informed consent was obtained from the 

mothers and the health workers   

2.2 Phenotipic  Identification 

All strains were identified to be coagulase-negative 

Staphylococci (CNS) on the basis of their colonial 

morphology, Gram-stain reaction, catalase test. 

Coagulase and later speciated according to bio-chemical 

reaction using the API-20, Staph identification scheme 

(bioMerieux SA, Marcy1’etoile, France) according to 

manufacturer’s instruction. 

2.3 Determination of Methicillin Resistance 

Methicillin resistance was confirmed by agar diffusion 

method using Mueller Hinton NaCl (4%), agar. The 

isolate suspension was compared to 0.5 McFarland 

standards according to Clinical and Laboratory Standard 

Institute (CLSI) guidelines previously used [14]. The 

plates were incubated at 35oC for 24 hours. Any culture 

plate with reduced or without the zone of inhibition to 

the methicillin disc was recorded as methicillin resistant. 

2.4 Determination of MIC 

The Minimum Inhibitory Concentration (MIC) of 

methicillin for all MRSH isolates was determined by an 

agar incorporation method on Mueller- Hinton agar 

plates containing concentrations of methicillin (sigma) 

from 0.25 to 256mg/L. The agar plate was incubated at 

30oC for 24hrs. The MIC was taken as the highest 

dilution of the antibiotic in the agar plate that inhibited 

growth and Staphylococcus aureus strains ATCC 29213 

(MIC 0.5-2mg/L) was used as controls in the test.  

2.5 Detection of Beta-Lactamase Production 

Beta lactamase production was detected using the starch 

paper technique as previously described [15].  Starch 

paper was cut into strips and soaked in a solution of 

Benzyl penicillin (100,000 units) for 10 minutes and then 

spread out in a petri dish. Each strip was used to test six 

organisms, including positive and negative controls. 

Standard penicillinase positive control Staphylococcus 

ATCC 29213 and penicillinase negative Neisseria 

gonorrhoea was used as positive and negative controls 

respectively. Using a bacteriological wire loop, colonies of 

the isolates were transferred to the surface of the 

standard starch paper and spread out on an area of about 

3mm, placing the inoculate at least 2cm apart from each 

other. The plates were incubated at 37oC for 30 minutes 

and then flooded the iodine solution of the excess 

Egwuatu et al Pan African Journal of Life Sciences (2019): 60-66 



 

62 

 

drained off immediately. Penicillinase production was 

checked by decolouration of the blue-black colour 

surrounding the organism. A white halo widened in the 

course of ensuring the surface of the inocula remained 

whitish. The result was read within 5minutes. 

 2.6 Susceptibility to Antimicrobial Agents 

Antimicrobial susceptibility testing was determined by 

standard disc diffusion tests on Muller-Hinton Aga (Mast 

Diagnostics, Merseyside) The following antibiotics discs 

(Oxoid) were used: methicillin (Mc, 5 µg) penicillin G (pc, 

2 µg), gentamicin (Gm, 10µg) Kanamycin (km 30µg), 

minocycline (Mn, 30 µg), chloramphenicol (Cm, 30ug),) 

erythromycin (Em, 15 µg) tobramycin (Tm, 10ug), 

clindamycin (Da, 12, µg), novobiocin (Nv,  10 µg), 

teicoplanin (Tec, 30 µg), vancomycin (Va, 30 µg), and 

Mupirocin (Mup, 200 and 5 µg).  

2.7 Chromosomal DNA Isolation 

Chromosomal DNA was isolated as described previously [16]. 

The plugs were treated with smaI restriction endonuclease 

(New England Biolab) according to the manufacturer’s 

instructions   

2.8 PFGE of Chromosomal DNA 

Contour-Clamped homogeneous electric field (CHEF) 

electrophoresis of sma I – digested DNA was performed 

in 1% agarose (pulsed-field certified agarose, BioRad, 

USA) and the CHEF- DRIII system (BioRad, USA) at 

40oC and 6V/cm for 20hrs in 0.5× TBE (45mM boric 

acid, 1mM EDTA). The pulse times were 5 seconds initial 

and 40 seconds final.  A DNA concatemer (BioRad, USA) 

was used as a molecular size marker. After 

electrophoresis, the gel was stained in ethidium bromide 

solution 0.5µg/ml and photographed under ultraviolet 

illumination. The chromosomal patterns were visualized 

examined by eye, scored, analysed statistically using Past 

version 3.14 software and assigned to PFGE types.  

2.9 Statistical analysis 

All data were analysed statistically using Statistical Pack-

age for Social Science software version 23 and Past soft-

ware version 3.14.  

3.0 RESULTS 

A total of 525 swab samples were collected. Of these, 112 

(21.33%) were positive for S. haemolyticus, 17 (15.2%) 

were MRSH, 89 (73%) were beta-lactamase producers.  

The antimicrobial susceptibility tests of MRSH isolates 

showed high prevalence of antimicrobial resistance to 

methicillin (100%, n=17), penicillin (88%, n-15), 

gentamicin (53%. N=9: Intermediate 6%=1) kanamycin 

(59%, n=10), minocycline (82%, n=14), chloramphenicol 

(53%, n=9) erythromycin (59%, n=10: intermediate 6%, 

n=1) tobramycin (0%), clindamycin (53%, n=9), 

novobiocin (0%), teicoplanin (intermediate 12%, n=2), 

vancomycin (0%), and mupirocin (0%). 

None of the 3 isolates obtained from the 26 mothers was 

MRSH. Of the 28 environmental samples 8 (28.6%) were 

positive for S. haemolyticus and were all methicillin 

sensitive. Twenty samples from the doctors were positive 

for S. haemolyticus out of which 6 were MRSH (Table 1). 

The MRSH was isolated from 2 sites; anterior nares and 

hand. Three MRSH isolates of the doctors were from the 

labour ward and the other 3 from the neonatal unit.  

S. haemolyticus was recovered from 27 samples from 

the nurses out of which 3 were methicillin resistant. 

These 3 MRSH were from the anterior nares of 2 nurses 

and one from the axilla of the other nurse. All the nurses 

worked in the labour ward. 

Of the 54 S. haemolyticus isolated from the babies, 

MRSH was recovered from 8 samples. Four of the babies 

were from the NNU and the other four from the PNW. All 

except 2 MRSH were obtained from the axilla of the 

babies. None of the babies followed serially for S. 
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haemolyticus colonization was positive on day 0. 

Altogether, 13 babies were colonized on the axilla and 7 

on the umbilicus. A baby from the NNU was colonized 

with MRSH on both the axilla and the umbilicus on day 4, 

while another from the same unit was only colonized on 

the umbilicus on the same day. The remaining six babies 

were from the PNW and were only colonized on the axilla 

on day 6.The MRSH isolates were all susceptible to both 

vancomycin and mupirocin.  

Figure 1 shows the PFGE representative of S. 

haemolyticus obtained in the study. The most common 

type was designated PFGE type 1 and was detected in 8 

(47.1%) of the 17 isolates. Six of these were obtained from 

the anterior nares and hands of 4 doctors and a nurse 

from the labour ward and NNU, while the other 3 were 

seen in babies from NNU (as indicated in Figure 2). The 

remaining isolates showed PFGE patterns different from 

those of the 8 isolates and were designated types 2 and 3  

 

 

 

 

 

 

 

 

 

 

 

 

(miscellaneous type). The type 2 was only 3 isolates and 

were recovered from anterior nares of a doctor in NNU 

and axilla of 2 babies from PNW (Table 2). Six MRSH 

were grouped as miscellaneous and were isolated from 

the axilla of 2 nurses at the NNU and axilla and umbilicus 

of 3 babies. All the isolates differed from PFGE pattern of 

the reference strain (NCTC 8325) (Figure 1).  

Figure 2 shows a dendrogram obtained from computer-

assisted analysis of PFGE profiles obtained from S. 

haemolyticus isolates using Past software version 3.14 

software. There are two main clusters, and four separate 

members (outgrowths), individuals in the same cluster 

represent the same ancestry and they are identical. 

Isolates A, B, C, G, H, and L belong to cluster I and were 

isolated from health workers and babies from the Labour 

ward and NNU. Isolates E and K belong to cluster II and 

were isolated from babies in the Post-natal Ward and 

Neonatal Unit. Isolates D, F, I and J are outgrowths 

which showed different PFGE patterns and were isolated 

from health workers and babies from the Post-natal Ward 

and Neonatal Unit.  

Table 2.  Sources and Distr ibution of PFGE types of S. 

haemolyticus 

 
 

4.0 Discussion 

Coagulase negative staphylococci once regarded as 

commensals are now recognized as pathogen in diverse 

clinical conditions. More so, in Nigeria, previous study 

indicated that multi resistant CNS strains could be 

important agents in human infections, especially skin and 

soft tissue Infection (SSTIs) [17]. In this study 23.2% of S. 

haemolyticus isolates were obtained from the specimens 

out of which 14% were MRSH. This is high compared to 

PFGE 

type 

Sources La-

bour 

ward 

Neona-

tal unit 

Post-

natal 

ward 

Total 

1 Doctors 3 1 - 8 

Nurses 1 - - 

Babies - 3 - 

11 Doctors - 1 - 3 

Nurses - - - 

Babies - - 2 

Misc. Doctors - 1 - 6 

Nurses 2 - - 

Babies - 1 2 

  Total 6 7 4 17 
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10.3% S. haemolyticus recovered in a Teaching Hospital 

University in Calabar, Nigeria [18]. The rate of MRSH 

isolation among healthcare workers was 52.9% and the 

differences in the carriage rates between doctors and 

nurses and also between specimens from hand, axilla and 

anterior nares were not noteworthy.  The source of the 

MRSH found in the neonates cannot be established with 

certainty because many mothers refused to have vaginal 

swab taken after delivery and the negligible number that 

gave consent was too small for conclusion to be drawn. 

The same problem was encountered in the babies and 

also the healthcare workers. While some mothers allowed 

for both axillary and umbilical swabs to be taken, others 

only permitted for axilla and some did not allow the 

follow-up of their babies. Also, some healthcare workers 

declined to have their axillae swabbed but allowed only 

nasal swabs to be taken. These explained the unequal 

sample specimens from the different sites stated in this 

study. However, it was found that none of the babies 

swabbed on day zero was colonized by MRSH suggesting 

possible nosocomial colonization and the negative MRSH 

swabs from the mothers partly supported this.  

The genotypic studies revealed that there was obviously 

person to person transmissions i.e. from the healthcare 

workers to the babies, as three babies were found to be 

colonized with the same strain (type 1) obtained from the 

hand and anterior nares of healthcare workers. Also, the 

other babies were found to be colonized with other 

distinct strains found in either healthcare workers hands 

or anterior nares. A baby was also found to be colonized 

with two different strains at different sites (axilla and 

umbilicus), type 1 and type 3. This means that two or 

more different healthcare workers belonging to these 

types would have infected the baby during shift basis 

[19]. 

The eight environment samples obtained from this 

survey were all methicillin sensitive (MSSH) and 

contamination from the healthcare workers to the babies 

from the environment was not detected. Common 

practices (cleaning of the surface of the skin and hand 

washing) should remain an essential precaution in the 

strategy for reducing hospital acquired MRSH infection.  

Interestingly, more isolates were obtained from axillary 

than umbilical swabs from babies. This may be due to the 

routine use of triple dye (gentian violet, methylated spirit 

and iodine) to paint the umbilical stumps of babies once 

they are brought into the neonatal unit. Few babies who 

were initially negative while in the unit became colonized 

later in the postnatal ward when the stump had fallen off. 

S. epidermidis has always been recovered at higher rate 

than other coagulase staphylococci in clinical sample [6] 

hence the emergence of S. haemolyticus resistant to 

methicillin should make clinicians to be at an alert. The 

MRSH also showed a high resistance to antimicrobial 

such as tetracycline, gentamicin, clindamycin, and 

erythromycin. 

MRSH showed 100% susceptibility to vancomycin and 

mupirocin and this is probably due to the fact that these 

two antibiotics are among the few antibiotics that are 

rarely used in our environment. The high resistance 

observed in this study is common among cheap and 

widely used antibiotic, which was also observed in 

another study [20].  MRSH in this study is low compared 

to other reports [4] which had 87% from 64 clinical 

samples.  A study in Nigeria [11] has recorded 1.4% 

resistance to methicillin in S. aureus, one may deduce 

that the emerging incidence of MRSH seen in this study 

and the resistance to the commonly used antibiotics 

emphasizes the need for control in the spread of this 

bacteria in the hospitals. 

Unless concerted effort is made to control the spread of 

this MRSH in our hospitals, treatment of severe 

staphylococcal infection due to this organism will result 

in the use of more toxic and expensive antibiotics, which 

the current national health budget can hardly 

accommodate. The incidence of MRSH among the 

healthcare workers suggests a breakdown in infection 

control principle. 

More studies need to be done on the incidence of MRSH 

and the effect on the patients or even the healthcare 

workers.  We did not observe any noteworthy differences 

in antibiotic susceptibility patterns,; they were all 

resistant to the same set of antibiotics. 

In view of this infection that continues to remain in our 

hospital, barrier precautions is important to prevent the 

spread of nosocomial infections in our society. In a pilot 

study (result not shown), a questionnaire was designed to 

elucidate the compliance and adherence of barrier 

precautions such as wearing of protective clothing 

equipment like gloves, mask in our health institution. 

The report generated shown that the knowledge is high, 

but the compliance and adherence level of the health 

workers is low. Therefore, attention should be on 

compliance and adherence to the use of personal 

protective devices in our institution. 

 

 Acknowledgement 

We thank Dr.  Udo E.E. of Department of Microbiology, 

Faculty of Medicine, Kuwait University, Kuwait for his 

assistance in typing of the isolates.  

Egwuatu et al Pan African Journal of Life Sciences (2019): 60-66 



 

65 

 

Authors’ Contributions 

TGOE Conceived and designed the w ork, W rote 

the paper; AOO Performed analysis, Wrote the paper; 

GOO Collected data; TFE Collected data; VOR 

Collected data; FTO Supervised and corrected the draft. 

All authors approved the final version of the manuscript  

Declaration of conflict of interest 

The Author(s) declare(s) that there is no conflict of 

interest      

 

References 

1. Olusanya O, Olanrewaju DM, Ogunforowa OB, 

Laditan M. Neonatal Septicaemia at Ogun State Uni-

versity Teaching Hospital, Shagamu. Nigerian Medi-

cal Practitioner. 1991; 22: 39 – 42. 

2. Ferreira RBR, Nunes NAPF, Kokis VM, Krepsky N, 

Fonseca LS, Bastos MCF, Marval MG, Santos KRN. 

Simultaneous detection of the mec A and ileS-2 genes 

in coagulase negative staphylococci isolated from 

Brazilian hospitals by multiplex PCR. Diagnostic Mi-

crobiology and Infectious Diseases. 2002; 42(3): 205

–212. 

3. Ryden C, Yacoup A, Hirsh G, Wendel M, Qldberg A, 

Lyungh A. Binding of bone sialoprotein to Staphylo-

coccus epidermis recurrent multi focal osteomyelitis.  

Journal of Infectious Diseases. 1990; 161(4): 45–51. 

4. Barros EM, Ceotto H, Bastos MCF, dos Santos KRN, 

Giambiagi-deMarvala M. Staphylococcus haemolyti-

cus as an important hospital pathogen and carrier of 

methicillin resistance genes. Journal of Clinical Mi-

crobiology. 2012; 50 (1): 166 –168.    

5. Kloos WE and Bannerman TL. (1994) Update on 

clinical significance of coagulase negative staphylo-

cocci Clinical Microbiology Reviews. 1994; 7 (1):117–

140. 

6. Khashu M, Osiovich H, Henry D, Al Khotani A, So-

limano A, Speert DP. Persistent bacteriemia and se-

vere thrombocytopenia caused by coagulase-negative 

Staphylococcus in a neonatal intensive care unit. Pe-

diatrics. 2006; 117(2): 340–348. 

7. Chang VT and Nelson K. The role of physical proxim-

ity in nosocomial diarrhea. Clinical of Infectious Dis-

eases. 2000; 31(3):717–722. 

8. Takeuchi F, Watanabe S, Baba T, Yuzawa H, Ito T, 

Morimoto Y, Kuroda M, Cui L, Takahashi M, Ankai 

A, Baba S, Fukui S, Lee JC, Hiramatsu K. Whole-

genome sequencing of Staphylococcus haemolyticus 

uncovers the extreme plasticity of its genome and the 

evolution of human-colonizing staphylococcal spe-

cies. Journal of Bacteriology.2005; 187: 7292–7308. 

9. Monsen T, Karlsson C, Wiström J. (2005). Spread of 

clones of multidrugresistant, coagulase-negative 

staphylococci within a university hospital. Infection 

Control & Hospital Epidemiol0gy. 2005; 26:76– 80. 

10. Yu MH, Chen YG, Yu YS, Chen CL, Li LJ. (2010). An-

timicrobial resistance and molecular characterization 

of Staphylococcus haemolyticus in a Chinese hospi-

tal. European Journal of Clinical Microbiology & In-

fectiuos Diseases. 2010; 29:613– 616. 

11. Chambers HF and Deleo F. Waves of resistance 

Staphylococcus aureus in the antibiotic era. Nature 

Reviews Microbiology. 2009; 7:629–641. 

12. Adesida S, Boelens H, Babajide B, Kehinde A, 

Snijders S, van Leeuwen W, Coker A, Verbrugh H, 

van Belkum A. Major epidemic clones of Staphylo-

coccus aureus in Nigeria. Microbial Drug Resistance. 

2005; 11 (2): 115–122. 

13. Onubogu CC, Coker AO, Olukoya DK, Idigbe EO. 

(2007). Isolation and characterization of coagulase-

negative Staphylococci from clinical specimens in 

Lagos, Nigeria. International Journal of Biomedical 

and Healthcare Science. 2007; 3: 11 – 20.  

14. Thornsberry C and Dougal LK. The role of Beta Lac-

tamase in staphylococcal resistance penicillinase re-

sistant penicillin and cephalosporin. Journal of Clini-

cal Microbiology. 1986; 23(5):832 – 839. 

15. Odugbemi, Tolu, Hafiz, S. and McEntergent, MG. 

Penicillinase Producing Neisseria gonorrhoea. Detec-

tion by starch paper technique. British Medical Jour-

nal. 1997; 2: 500. 

16. Wei MQ, Wang F, Grubb WB. (1992). Use of counter-

Clamped homogenous electric field (CHEF) electro-

phoresis to type Methicillin-resistant Staphylococcus 

aureus. Journal of Medical Microbiology. 1992;  36: 

172 – 176.  

17. Shittu A, Lin J, Morrison D Kolawale D. (2004).  Iso-

lation and molecular characterization of multi-

resistant Staphylococcus sciuri and Staphylococcus 

haemolyticus associated with skin and soft-tissue 

infections. Journal of Medical Microbiology. 2004; 

53 (1): 51 – 55. 

 

 

Egwuatu et al Pan African Journal of Life Sciences (2018): 60-66 



 

66 

 

18. Tenover FC, Arbeit RD, Goering, RV (1995).  Inter-

preting chromosomal DNA_ restriction pattern produced 

by pulsed field gel electrophoresis: Criteria for bacterial 

strain typing. Journal Clinical Microbiology. 1995; 33: 

2233 - 2239. 

19. Udo SM, Ita FI, Ndoma-Egba R.  Slime production, 

Antimicrobial resistance and Beta Lactamase activities of 

clinically significant coagulase Negative staphylococci. 

Nigerian Quarterly Journal of Hospital Medicine. 1997; 

7: 342 – 344.  

20. Koksal F, Yasar H, Samasti M. (2009).  Antibiotic 

resistance patterns of coagulase-negative Staphylococcus 

strains isolated from blood cultures of septicemic pa-

tients in Turkey Microbiological Research. 2009; 164: 

404—410. 

 

 

 

Egwuatu et al Pan African Journal of Life Sciences (2018): 60-66 


