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Abstract: Problem statement: Methicilin ResistantStaphylococcus Aureus (MRSA) Nosocomial
Infection (NI) outbreaks and prevalence among veripopulations are well reported in literature
particularly for developed countries. NI due to MR a known cause of increased hospital stay,
cost, morbidity and mortality especially among thdically ill. There is paucity of information on
MRSA in developing nations including the carriage dritical healthcare givers who are potential
transmitters. In most hospital in developing coiasttike Nigeria, there is neither surveillanceteys

or control policy for MRSAApproach: We screened healthcare workers in the criticat eanits of
the University of llorin Teaching Hospital (UITH)Jorin, Nigeria for MRSA and determined
vancomycin susceptibility of the isolates. Swab®ath anterior nares and web spaces of the hands
were taken, transported and incubated in Tweent 8% overnight aerobically before inoculation
onto Mannitol Salt Agar (MSA). Inoculated MSA weirecubated aerobically at 35°C for 18-24 h.
Saphylococcus aureus was identified as Gram positive cocci with pogtivatalase, coagulase and
DNAse test. MRSA were identified by combined oxatiland cefoxitin discs diffusion method.
Sensitivity to vancomycin was by vancomycin diséfudion and vancomycin agar screen plating.
Results: Of the 198 healthcare workers screened, 104 ha&MEBither in the nose, hand or both
giving a carriage rate of 52.5%. Nasal carriage.988 was higher than hand (25.3%). Doctors
(22.7%) and Nurses (16.7%) were the predominantiecar MRSA isolates were resistant to
commonly available antibiotics. Only 1 (1.3%) ofetmasal isolates was vancomycin resistant.
Conclusion: MRSA carriage among healthcare workers in thecatitcare units of the Nigerian
hospital is high with doctors and nurses beingniagor carriers. The MRSA isolates were multi-drug
resistant which may lead to increased morbidity amudtality if transmitted to the critically-ill. Tdre

is need for MRSA control policies in hospitals witbttings of our type.
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INTRODUCTION (ESBL) producing Gram Negative Bacilli (GNB) and
certain other GNB are classified as Multi-Drug
Methicilin-Resistant Saphylococcus  Aureus  Resistant Organisms (MDRO) including multi-drug
(MRSA) has become endemic worldwide within theresistantMycobacterium tuberculosis (Siegel et al.,
past two decades (Chaigt al., 1999). There is 2006). MRSA strains are resistant to an array of
Hospital-Acquired MRSA (HA-MRSA) as well as antibiotics for which reason the treatment of itifats
Community-Acquired MRSA (CA-MRSA) strains and due to this organism is always a challenge, more so
infections (Albrich and Harbarth, 2008). MRSA when the critically ill patients are infected.
together with Vancomycin-Resistaitaphylococcus The spectrum of infections due to MRSA varies
Aureus (VRSA), Extended Spectrunfp Lactamase from mild skin infections to serious and invasive
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diseases such as septicaemia, pneumonia, endagardit MATERIALSAND METHODS
deep-seated abscesses and toxinoses including food
poisoning and toxic shock syndrome (Tenover and  This study was conducted at UITH, llorin, Nigeria
Gaynes, 2000; Holmeat al., 2005). Infections due to between December, 2009 and February, 2010. The
MRSA are associated with worse outcome in additiorhospital is a tertiary health care facility withG4beds
to prolonged hospital stay, higher cost of treatnaad  and an annual average of 10,000 and 12,000 adméssio
increased mortality (Shoret al., 2006; Zaharet al.,  and outpatient hospital visits, respectively, ia kst five
2005). years. All consenting staff working in the hospitiaits

A previous laboratory based study at the Universit involved in the management of critically ill patien
of llorin Teaching Hospital (UITH), llorin, Nigeria (intensive care unit (adult), dialysis/renal unihda
reported the prevalence of MRSA as 34.7% of allneonatal intensive care unit) and students (Medical
staphylococcal isolates of which approximately 8.7 Nursing) on clinical rotation to the units were damly
were recovered from patients in the intensive carie  recruited into the study. The study was approvedhly
(Taiwo et al., 2004). Other studies in Nigeria indicated ethical review committee of the hospital.
that MRSA is not uncommon in our environment '€ age, séx, work category, time of employment,
(Azeez-Akandeet al., 2008; Kesahet al., 2003: duration of working in the critical care unit, ki of

Adesidaet al., 2005). Policies towards the control of admission, current skin infection/other iliness artder
spread and infections due to this organism aretbe relevant information about the participants weriioied

desirable and will best be formulated when it igegi a In & pro forma designed f(_)r this purpose. Swakisoth .
holistic approach antglrlor naLes Ql‘kcons.entlngd pe_rshons vylere ;akggl avit
' L o sterile swab stick moistened with sterile siida
The role of MRSA carriers in the transmission of phy >

. . . . X saline and transported in Tween 80 to the Micraigy!
this pathogen is critical. A carrier of MRSA iS @ ah5ratory unit of the hospital for analysis. Samiswabs

person who is colonized by the organism in the $1are ¢ \yepy spaces of the hands were also taken afteast
(nose), sputum, urine, an open wound, in the sb00l 30 min of the last hand wash.
on the skin without clinical manifestations of dise The swabs in Tween 80 were incubated at 35°C
(MRSA, 2010). Such carriers may transmit thegyernight before being inoculated onto MannitoltSal
organism to another person through direct contactpgar (MSA). Inoculated MSA were incubated at 35°C
usually through colonized hands and aerosolizatioor 18-24 h. Gram positive cocci isolates which ever
following sneezing. Therefore, healthcare giversowh catalase, coagulase and deoxyribonuclease positive,
are at the interface between the hospital and thasing standard techniques (Cheesbrough, 2000), were
community may serve as agents of cross-transmissioidentified asStaphylococcus aureus and screened for
of HA-MRSA and CA-MRSA (Albrich and Harbarth, methicillin resistance by modified Kirby-Bauer meth
2008). (Baueret al., 1966) using oxacillin (ig) and cefoxitin

The necessity of mass screening of health car€30 pg) discs on Mueller-Hinton Agar (MHA). The
givers for MRSA has been extensively debated withtMHA on which oxacillin discs were applied was
regards to advantages, disadvantages and ethécaisis Supplemented with 2% NaCl and incubated aerobically
(Simpson et al., 2007; Brady, 2008). Nonetheless, for 24 h at 30°C while the one on which cefo>_<iti|asw
nosocomial transmissions of MRSA from and throughPlacéd was not suPpIemented with NaCl but incubated
health care givers to hospitalised patients havenbe 2€robically at 35°C for 18 h. lIsolates with both
documented and may be greater than previousl h|b!t|pn zone d|am¢§er§13_ and <21 mm around
thought (Albrich and Harbarth, 2008; Vonbezgal., xacilin and cefoxitin discs respectively were

- . L considered MRSA strains.
2006). Similarly, screening and eradication of MRSA Screening for vancomycin susceptibility was also
from colonized healthcare workers have beerb

. i y the modified Kirby-Bauer method using vancomycin
recognised and recommended as an important part ofdiSC (30 ug) on MHA incubated at 35°C for 24 h

comprehensive  infection — control - policy for this |qates with inhibition zone diamete? mm around
organlsm_(H_erwaIdt, 1999). This study thereforeedim vancomycin disc were confirmed Vancomycin
at establishing the carriage rate of MRSA amongresistantStaphylococcus Aureus (VRSA) if there was
healthcare workers in the critical care units ofTH| growth of at least a colony on vancomycin agar estre

llorin, Nigeria. The outcome may be useful for pate (Brain Heart Infusion agar containing 6 nig f
formulating MRSA control policy for our hospital @n yancomycin) after spot inoculation and aerobic
others in similar settings. incubation at 35°C for 24 h.
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Antibiotic sensitivity of the MRSA isolates again 89.9%, hand = 86.5%). While MRSA isolates of nose
erythromycin (15 pg), chloramphenicol (30 pg), were resistant to Gentamicin (% Resistance: 63.3%),
cotrimoxazole (1.25/23.75 pg), ceftriaxone (30 pg)those of the hand were marginally sensitive (%
gentamycin (10 pg), Amoxicillin/clavulanic acid (B@)  sensitive: 65.4%). Only 1 (1.3%) of the nasal iszda
and ciprofloxacin (5 pg) was determined by modifiedwas resistant to vancomycin. The isolate resistant
Kirby-Bauer method on MHA incubated at 35°C for vancomycin was resistant to all antibiotics tested
18-24 h and VRSA strains were similarly tested mgiai including Quinupristin/dalfopristin (Synercid).
quinupristin/dalfopristin (Synercid) (15 ug).

. . Table 1: Distribution of participants
All inocula on MHA were suspension of pure 5, - meter

Description
isolates in physiologic saline with density equerdl  “Agevears (Mean = 33.7, SD = 48.7) Frequen?:y %)
toa 0.5 McFarland turbidity standar8taphylococcus  20-29 75 (37.9)
aureus ATCC 25923 was used as control. All antibiotic 30-39 80 (40.4)
discs were also MAST diagnostic group (UK) products 40-49 25 (12.6)
Antibiotic sensitivity testing and result interpagon nggistribution 1801
were according to BSAC standard (Andrews, 2008).  Mmales 101 (51.0)

All data were entered into Microsoft excel 2007 Females 97 (49.0)
data sheet, EPI info version 3.4.1, (CDC, Atlanta,Number of yearsin service (Mean =7.3, SD = +7.8)
Georgia, USA, 2007) and SPSS version 15 (SPSS Inég 15‘;1((27815)
Chicago, _”-' USA, 2007) software statistical packag Number of years in critical unit (Mean = 33.7, +SIB.7) '
for analysis. <5 159(80.3)

>5 39(19.7
RESULTS Socioeconomic class (e
Upper 70 (35.4

A total of 198 healthcare workers, age range ZOM?ddee 55 §27.8;
50 years (mean = 33.7, SD = +8.7) were screened fdW 73(36.9)
MRSA. One hundred and six (53.5%) were males an@gﬁgfy of work 69 (34.8)
92 (46.5%) females. The mean number of years i ses 51 (25.8)
service and duration of stay in the present unithef  Students 42 (21.2)
participants was 7.8 and 6.1 respectively. Doc(6B8)  Attendants 18 (9.1)
and Nurses (51) constituted the majority of sulsject Porers 11(5.6)

Technicians 4 (2.0)
screened (Table 1)' Administrative staff 3(1.5)

In all, 104 healthcare workers were positive for
MRSA either in the nose, hand or both giving aiege  Table 2: Site distribution of MRSA isolates

rate of 52.5%. The proportion of healthcare workerssite Frequency (%) n = 198
with nasal carriage was higher (39.9%) than handiand 52 (26.3)

(26.3%) with very few (12.5%) of the subjects hayin Nose 79 (39.9)

dual (nose and hand) carriage (Table 2). Among.@ge E0th hand and nose 25 (12.6)

" Either hand and nose 104 (52.5
males screened, 58.0 (54.7%) were positive, cordpare (52.5)

to 45 (48.9%) of the 92 females were positive givin  Table 3: Hospital units related staff MRSA carriage

male to female carriage ratio of 1.3:1. ' No. No. ~ Hospital unit Total carriage
About half of the healthcare workers in all thétgin  Unit __sampled  positive _related carriage (%) (%) 18
: : : o NICU 88 a4 50.0 42.3
were MRSA carriers. The highest carriage (58.6%)cy~ 70 41 58.6 394
was recorded among the intensive care unit workerBRU 40 19 475 18.3

(Table 3). The distribution of MRSA carriage acrossLegend: ICU: Intensive Care Unit (for adults); NICU: Nedak
cadre is presented in Table 4. Doctors (22.7%) andensive Care Unit; DRU: Dialysis/Renal Unit
Nurses (16.7%) were the most colonized.

: - . Table 4: Profession/cadre related distribution &18A carriage
The MRSA isolates were multi-drug resistant

Cadre carriage rate (%)

(Table 5). They were resistant to erythromycin (% No. No.
resistance: Nose = 69.6%, hand = 94.2%)Cadre sampled positive  Within cadre Total (n = 198)
Cotrimoxazole (% resistance: Nose = 98.7%, hand Poctors 25:91 ‘éfé 23-27 21%77
0 i 0 i . - osNurses . .
ﬁoo(f)_, (;gltz)r;mphenlé:olé/c;tre_astance.o/Nose _8tg.9 /Ol\sltudents 2 10 3.8 o1
and = 75.0%) an eftraizone _( 0 resistanceyendants 18 9 50.0 45
Nose = 98.7%, hand = 73.1%) but slightly sensittve porters 11 4 36.4 20
Ciprofoxacin (% sensitive: Nose = 59.5%, hand =Technicians 4 1 25.0 0.5
65.4%) and amoxyclavulanate (% sensitive: Nose Admin.staff 3 2 66.7 10
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Table 5: Antibiotic sensitivity profile of MRSA isates the Community_ This phenomenon has a|ready been
NOSE n =79 (%) HAND n =52 (%) documented elsewhere (Halablabet al., 2009;
Antibiotics Resistant  Sensitive  Resistant  Sensitive Ciftci etal., 2007)' In addition, the financial |mpI|cat|on

Gentamycin 50(633) 20(367) 18 (346) 34 (65.4) of hand_ling such hospi_tal and community spread of
Chloramphenicol 71 (89.9)  8(10.1) 39 (75.0) 13@5 MRSA is huge for which reason MRSA has been
Cotrimoxazole 78(98.7) 1(1.3) 52(100) 0(0.0) described as a public health issue with economic

Erythromyc_in 55(69.6) 24 (30.4) 49(94.2) 3(5.8) consequences (Mireillﬂ al., 2007)_
gg’éﬁg‘;’éﬁg’” %%(é%?) 471((51%5)’) éss ((?fé?)) 3;16856'_9) The MRSA isolates recovered in this study were
Amoxyclavulanate 8 (10.1) 71(89.9) 7 (135) 4586 hot molecularly typed making it difficult to estéai
Vancomycin 1(1.3) 78(98.7) 0(0.0) 52(100) the possibility of sharing the same strain in dipalar
Synercid 1(100) 0(0.0) - - hospital unit or across units. However, the maigina
difference in the sensitivity pattern of the nasad
DISCUSSION hand MRSA isolates is suggestive of similarity fre t

organisms colonizing the staff and students hamds a

MRSA carriage among healthcare workersnares. A molecular typing of MRSA isolates from
involved in the management of critically ill patterat  healthcare workers in the hospital critical outfiss
UITH, llorin Nigeria according to the result of ¢hi therefore desired.
study is 52.5%. This is far higher that 4.0% reeord The MRSA isolates from this study were resistant
among healthcare workers at North Shore Hospital ilo most of the antibiotics tested except ciprofitina
New Zealand (Fadheeét al., 2008) and 1.8% in and amoxyclavulanate indicating how dangerous these
Southern India (Mathanragt al., 2009). Furthermore, jsolates could be if transmitted to the critically
the MRSA carriage recorded in this study is notpatients. The significantly low level of vancomycin
comparable to 4.6% obtained in a meta-analysis2@f 1 resistance of the MRSA isolates (1 in 198) connotes

investigations around the world involving screenafg that in an event of outbreak of hospital MRSA from
33, 318 healthcare workers (Albrich and Harbarthhealthcare workers, vancomycin could be reliably

2008). The differences in the design of these studi effective. Nevertheless, the spread of the only
such as sample size and method of MRSA identificati vancomycin resistant isolate could be tasking since
may account for the disparity in the carriage ratee  this very isolate is resistant to all antibiotiested.
paucity of local studies makes it difficult to assehe Furthermore, the ease of availability and the pead
MRSA status in Nigeria. It may not be surprising if toxicity of vancomycin make prevention a very caici

Nigeria is tl’U|y endemic for MRSA. Previous local aspect of the care as it is Cheaper and bettercinam
studies (Taiwcet al., 2004; Azeez-Akandet al., 2008;

Kesahet al., 2003; Adesidaet al., 2005)had been on CONCLUSION

patient isolates with MRSA prevalence lower than

recorded in this study. The very high MRSA carriage  |n conclusion, MRSA carriage among healthcare

recorded in this study however may be related & th\orkers involved in the management of critically il

absence of infection control policy in the healtieca patients at UITH, llorin, Nigeria is high. The dage

facility where this study was conducted hence the&ate is worse among the doctors and nurses though

urgent need for one. significant number of medical and nursing studemd
MRSA carriage was particularly high among thesome other categories of healthcare workers wae al

Doctors (65.2%) and Nurses (64.7%). This should bearriers. There is need for the development, adopti

seen as a great challenge because doctors and avese and enforcement of appropriate control policies in

the healthcare workers with highest frequency ofhospitals with many points of critical care likerawn

contact with the patients and the most likely towhere there are no existing or effective MRSA cointr

transmit this superbug. This underscores the niégess programs.

for a preventive intervention in our hospital, more
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