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Introduction: Staphylococcus haemolyticus is an important 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 umbilicus swab samples were 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 samples collected, 112 (21.3%) were S. haemolyticus of which 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 was from 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 Staphylococcus haemolyticus, 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 [
]. 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 [
1.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,
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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 350C 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
30°C 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 o.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 370C for 30 minutes
and then flooded the iodine solution of the excess
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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 sminutes.

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 ug) penicillin G (pc,
2 ug), gentamicin (Gm, 10pg) Kanamycin (km 3opg),
minocycline (Mn, 30 pg), chloramphenicol (Cm, 30ug),)
erythromycin (Em, 15 ug) tobramycin (Tm, 1o0ug),
clindamycin (Da, 12, pg), novobiocin (Nv, 10 pug),
teicoplanin (Tec, 30 pg), vancomycin (Va, 30 ug), and
Mupirocin (Mup, 200 and 5 ug).

2.7 Chromosomal DNA Isolation

Chromosomal DNA was isolated as described previously [16].
The plugs were treated with smal 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
400C and 6V/cm for 20hrs in 0.5x 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 o.5ug/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.

Table 1: Distribution of S. haemolyticus and MRSH isolated from various specimens

and sources.

Source Hand Axilla Nasal Umbilicus HVS  Envir Total Percentage MRSH
{(number) onme sample S.H N (%)

nt (S-H) positive

(%)

Doctor (18) 143 16(3) 1810y - - - 48 (20) 417 6
Nurses (28) 25 2211y 30Q12y - - - 7T (27 35.1 3
Babies (32) - 169 (33) - 177(21) - - 346 (54) 156 8
Mother (26) - - - - 26(3) - 26 (3) 115 -
Environment - - - - - 28(8) 28(8) 286 -
(28)
Total 39(9) 20749) 4821 177(21) 26(3) 28(8) 525(112) 2133 17(15.1)
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haemolyticus colonization was positive on day o.
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

Figure 1. Pulse field electrophoresis of representative S. haemolyticus/
Isolates in lane A, C, D, E. F, G, H, belong to PFGE type I and

isolates in Lane B belong to type II, while isolate in JKL represent the
miscellaneous group (type III) and lane T represent reference strain

NCTC 8325

Distance
¥
(=)
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[

Figure 2: Dendrogram from computer-assisted analysis of PFGE profiles

2.0

obtained from S. haemolyticus isolates

Key: Numbers 1-14 represents letters A-L

(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 IT 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 Distribution of PFGE types of S.
haemolyticus

PFGE Sources La- Neona- Post- Total
type bour tal unit  natal
ward ward
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

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
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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.
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