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ABSTRACT

Background: S.aureuds associated with many community and hospitalikeq infections.
Nasal carriage among HCWSs is an important sourcestaphylococci that results in
nosocomial infections. Infections caused by MethcresistantS.aureusare associated with
longer hospital stay, prolonged antibiotic admiuagbn, greater costs than infections caused
by methicillin susceptibleS.aureus In hospital settings, drug resistant strains egig
MRSA have emerged leading to severe and fatal iofex There’s currently no data on
carriage of MRSA among HCWs in Kenyan public haapit

Objectives: This study sought to determine tpesvalence and the risk factors associated
with MRSA colonization among HCWs at Kenyatta NatibHospital and also the antibiotic
susceptibility profile of the isolates.

Design A cross sectional study

Methodology: The study was conducted on a total of 180 health EECWs at Kenyatta
National hospital’s ICU, renal and Burns units anedical ward from % February 2015 to
3 March 2015. Nasal and hand swabs were collectddcatiured on Mannitol Salt Agar.
Slide coagulase test was then performed, followgdab oxacillin susceptibility test on
Mueller Hinton Agar using Kirby-Bauer disc diffusianethod.

Results: S.aureusvas isolated in 40% of HCWs. Nasal and hand aqgerigas 25% and 15%
respectively, while 5.6% had both nasal and hamdacge leaving an overall carriage rate of
34.4%.TheS. aureussolates showed high sensitivity to linezolid @), and gentamycin
(96.8%).They showed high resistance to vancomyg31200). Penicillin and ampicillin were
the most resistant, (80.6% and 66.1%) respectiwdgthicillin resistance was seen in 59.7%
of theS.aureussolates, both by the disc diffusion test andh®y ©xacillin Resistance Screen
Agar (ORSA) test ,but 4.8% of these representett basal and hand carriage, therefore,
giving an overall carriage of 54.8% of tBeaureugsolates. This represented 18.9% of all the
HCWs. There was a slightly higher preponderanceM®SA in the females (19.1%).The
males had (18.5%).The highest carriage was in tbdical ward (29.4%) while the lowest
was in the renal unit (8.8%)

Conclusions:There was a high rate of carriage of MRSA carriag@ng HCWs. Among the

4 units studied the carriage rate was highest enntiedical ward. Th&.aureuswere most
susceptible to Linezolid. In view of these findinge recommend enhanced periodic training
of HCWs on control and prevention of infectiousedises, and also regular monitoring and
review of antibiotics in order to ensure approgriand rational use.
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1.0 INTRODUCTION
S.aureuss both a human commensal and a frequent caudenwialy important infections.

It is frequently found on the human respiratoryctrand on the skin. Strains that are
associated with disease often result in infectibgsproducing potent protein toxins, and
expressing cell-surface proteins that bind and tivate antibodies. The emergence
of antibiotic-resistant forms of pathogeiScaureuge.g. MRSA)) is a worldwide problem in
clinical medicine S. aureusscreening, today, is mainly done to identify MR&a&riers. The
prevalence of MRSA is still quite low in some parfghe world, such as Northern European
countries, but there is a worldwide increase innthenber of infections caused by MRSA.
Almost 25% of the HCWs are stable nasal carriard,20% to 50% of them also possess the
bacteria on their hands. HCWSs that caByaureusin their nares can occasionally cause
outbreaks of surgical-site infections (1). Most tbe invasiveS. aureusinfections are
assumed to arise from nasal carriage (2).

Colonized patients and health care workers whaayenptomatic are the major sources of
MRSA in the hospital environment, with the latterirg more commonly identified as links
in the transmission of MRSA between patie@sreening for MRSA carriers among this
population is necessary for nosocomial infectionticd.

Data on carriage of MRSA among medical staff igtiehin both public and private hospitals
in Kenya. We deemed it of great importance to caufythis study to enable health policy
makers develop and implement an effective MRSAr@bplicy in hospitals in Kenya.

1.1 LITERATURE REVIEW

1.1.1 S. aureus

S. aureuss a facultative anaerobic gram positive coccatdraum. It is catalase positive, so
is able to convert hydrogen peroxide to water axygen. This can be used to distinguish
staphylococci from enterococci and streptococcieyltare non-motile and non-spore
forming.

The nose is the main ecological niche whemureusesides in human beings, but the
determinants of the carrier state are incompletatglerstood (3). 20% of the human
population are estimated to be long-term carriérS@ureug4) which can be found as part
of the normal skin flora and in anterior nareshef hasal passages (4).

S.aureugan cause a range of illnesses that include igpeti furuncles, cellulitis,

folliculitis, carbuncles, scalded skin syndromed abscesses, to life-threatening diseases



such as meningitis, pneumonia, toxic shock syndrasteomyelitis, endocarditis,
bacteremia, and sepsis.

It is still one of the five most common causes asacomial infections and is the cause of
postsurgical wound infections in many instanceserfgwear, about 500,000 patients in

American hospitals contract a staphylococcal indect5).

1.1.2 Evolution and antibiotic susceptibility p&ern in S. aureus
The antibiotic Methicillin was first introduced @60 for the treatment of penicillin-resistant

microbial infections and a year later, MRSA isodatesistant to afp- lactam antibiotics were
isolated (6).

MRSA

Two kinds of MRSA have been described: Hospitatoamted MRSA (HA-MRSA) and
Community-associated MRSA (CA-MRSA). Naturally ootog strains of MRSA were first
reported from England in 1961 (6, 7), shortly aftee introduction of semi synthetic
penicillins. Within ten years, MRSA was reportectle United States, with 22 such strains
isolated from 18 patients at Boston City Hospi{@)s Data gathered between July 2004 and
December 2005 by the Active Bacterial Core suraede network (the laboratory
surveillance component of the Emerging InfectiongsgPam of the US Centres for Disease
Control and Prevention (CDC) showed an estimatdd cd invasive MRSA infection
(bloodstream or other sterile sites) of 31.8 caselp0,000 population(9).

HA-MRSA and CA-MRSA isolates have been found to distinct microbiologically,
implying that CA-MRSA did not originate from HA ikdes that escaped from the hospital
setting (10); rather, CA-MRSA seems to have emendgedovo from established CA-MSSA
isolates (11). A typing scheme established at tb&C Ghowed that the majority of CA-
MRSA infections are caused by 2 pulsed-field gelcebphoresis types (USA300 and
USA400), whereas the predominant genotypes endeémibospitals are USA100 and
USA200 (12).

Additionally, the infections caused by HA-MRSA a@&-MRSA are generally different; the
CA pathogen is most frequently associated with siad soft tissue (abscesses, boils, and
folliculitis), whereas HA pathogen is more likely infect the respiratory tract, blood stream,
urinary tract, and surgical sites. CA-MRSA is mémeguently susceptible to non B-lactam
antibiotics (e.g. clindamycin, trimethoprim-sulfatmexazole, and tetracycline), and also

tends to be more aggressive (13)



In another study to determine nasal carriage of MRS its antibiotic susceptibility pattern
in adult hospitalized patients and medical stafame hospitals in Cameroon the prevalence
of nasal carriage of MRSA in medical staff was 44.8nd 32% for in-patients. The carriage
rates of MRSA at the regional hospital, Limbe, Yadé& University Teaching Hospital and
Laquintinie Hospital, Douala were 38%, 37.1% andlL3& respectively. Those who carried
MRSA were 34.2% and 35% for males and females otispdy. It was noted that most
MRSA strains were highly sensitive to vancomycird @ricoplanin in patients; while in
medical personnel, most strains were sensitivelitwlamycin. In the medical staff, the
highest rate of resistance was recorded with péni@, trimethoprim/sulfamethoxazole and
amoxicillin/clavulanic acid; while in the in-patienthe highest rate of resistance was with
gentamicin and erythromycin.

According to a review that looked at staphylocoasofates from Denmark and UK between
1957 and 19601¢), all early MRSA strains isolated resembled adaggoup of the early
MSSA blood isolates in phenotypic and genetic prig® including phage group,
antibiotype (resistance to penicillin, streptomyciand tetracycline), pulsed-field gel
electrophoresis pattern, aspgaAtype and multilocus sequence type. This strongggssted
that the early MSSA examined here representedritgepy of a strain that served as one of

the firstS. aureusecipients of the methicillin-resistance determina Europe.

Vancomycin intermediate S.aureus/vancomycin resistd S.aureus

Vancomycin used to be an effective antistaphyloabagent. Not any more, according to the
current in vitro and clinical data. The concentmatrequired to inhibit the growth &.aureus

is progressively increasing. Current evidence plewilittle hope that increasing the dose or
using it in combination with another antistaphylocal agent will improve its efficacy. These
strategies, however, require further randomizenicai trials to either reject or validate them
(15).

Vancomycin-intermediat&. aureus(VISA) refers toS.aureusthat might still respond to
large doses of vancomycin. It is also termed glgmide-intermediate staphylococcus aureus
(GISA), implying resistance to all glycopeptide iargtics. Vancomycin-resistars. aureus
(VRSA) on the other hand refers to strains Sifiureusthat have become resistant to
vancomycin. These are extremely rare, though pesiptethe following conditions are more
likely to get VISA/VRSA: Underlying medical conditas (such as diabetes or renal disease),
previous infections with methicillin-resistaSt aureufMRSA), recent hospitalizations, use

of catheters (e.g. IV lines), recent use of vanadmwyr other antibiotics. Detection of VISA
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is difficult in the laboratory, and special inqesi about susceptibility testing methods may be
needed (28).

Reduced vancomycin susceptibility can occur Sn aureusirrespective of background
methicillin susceptibility and that developmentinfermediate vancomycin susceptibility in
MSSA may result in increased tolerance to sevéaabkes of anti-staphylococcal agents (16).
The historical U.S. VRSA case count and geograpméarmation found 13 cases isolated in
different states (Centre for Disease Control anf@chion) .The sources included plantar
ulcers, toe wound, urine from a nephrostomy tubwe] waginal swab. Their underlying
medical conditions included diabetes, obesity, vscdisease, multiple sclerosis, and

hypertension and end stage renal disease.

1.2 Epidemiology of MRSA
The frequency of MRSA infections continues to growboth hospital and community-

associated settings, as a consequence, ironichlagvances in patient care and of its ability
to adapt to a changing environment (17).

MRSA first appeared in 1960 (Jevons MP et al., J968d since then MRSA associated
infections have become widespread in hospitals iatehsive care units (ICUs) (19).
American National Nosocomial Infection Surveillan@NIS) System data demonstrated a
steady increase in the incidence of nosocomiaktides caused by methicillin-resistaft
aureus(MRSA) among ICU patients over time. MRSA todag@mts for >60% 08. aureus
isolates in US hospital ICUs (20).

Infection due td5. aureusalso imposes a high and increasing burden ontheate resources
(21), as well as increasing morbidity and mortalitRSA infections Kkill ~19,000
hospitalized American patients annually; this mikir to the number of deaths due to AIDS,
tuberculosis, and viral hepatitis combined (9).

Two well-conducted meta-analyses showed that miyrtélie to MRSA infection was greater
than that due to methicillin-susceptite aureugMSSA) infection from the 1980s to 2000
and from 1990 to 2000 (22)

A study was conducted on HCWs at Dessie Referradpiial, North East Ethiopia to
determine nasal carriage rate of MRSA (23). Of1th® HCWs, 34 (28.8%) carriesl aureus
of which 15(44.1%) were methicillin resistant. Tékre, 12.7% of all HCWs were identified
as MRSA carriers. The carriage of MRSA was paréidylhigh among nurses (21.2%).The
highest number of MRSA isolates were from the siaigivards (57.1%)



In a study to characterize MRSA from skin and $isiue infections in patients in Nairobi,
Kenya, it was found that SCCmec 11MRSA and a Pawaantine Leukocidin(PVL) strain
of MRSA are significant pathogens in patients vakin and soft tissue infections presenting
to hospitals in Kenya, and that MRSA cases aregbeevt at public health care facilities (24).
Of the 60 boil cultures, 39 (65%) gresv aureusout of which 34 (87.2%) were MRSA. Of
the 60 abscess cultures, 14 (23.3%) geewaureusof which 10 (71.4%) were MRSA. Of 34
cellulitis cultures, 18 (52.9%) gre®. aureusof which 16 (88.8%) were MRSA. Of 25 ulcer
cultures, 11 (44%) gre®. aureus of which nine (81.8%) were MRSA. 69 of 82
aureus(84.1%) were MRSA, with 52 (75.4%) possessing 8@€l type and 14 (20.3%)
being positive for the PVL gene. It was noted thnast MRSA were isolated at public health
care facilities serving a poorer section of Naii®ipopulation, such as those living in
informal settlements in urban areas (24).

A cross-sectional study was conducted between atly December 2010 to determine the
prevalence of nasal carriage of MRSA among HCWthatAKUH in Nairobi (25). Nasal
swabs were taken from 246 randomly selected HCWRSM was identified using both
phenotypic and genotypic methods. The prevalenddRSA carriage was 0% [95% CI: 0—
1.5%] whereas that of MSSA was 18.3% (95% CI: 12306%).

The table below summarizes the findings on Carriag&RSA among HCWSs in some

studies done in India, Saudi Arabia and a few aoestn Africa:

Table 1. Carriage of MRSA among HCWs in some studgacross the world

AUTHOR YEAR COUNTRY |STUDY PREVALENCE | N
DESIGN (%)

Agumas et all 2013 Ethiopia Cross 12.7 118
sectional

Ahmad S et 2010 Saudi Arabia] Cross 8 352

al Sectional

Revathi etal| 2010 Kenya Cross 0 246
Sectional

Kumar P et 2011 India Cross 21.4 84

al Sectional

Ahmed MO| 2012 Libya Cross 19 569

et al sectional

Gonsu et al 2013 Cameroon Cross 34.6 295
sectional




1.3 Mechanism of antibiotic resistance
Resistance of staphylococcus to penicillin is meediaby a beta-lactamase, penicillinase

production: This enzyme cleaves the B-lactam rifighe penicillin molecule, making the
antibiotic ineffective. Penicillinase-resistarfi-lactam antibiotics, such as methicillin,
oxacillin, nafcillin, flucloxacillin, cloxacillin,and dicloxacillin, are able to resist degradation
by staphylococcal penicillinase.

Oxacillin resistance (presence of theecAgene responsible for oxacillin resistance) is a
specific predictor of resistance to df lactam antibiotics including carbapenems (7).
Vancomycin is one of the last therapeutic optioveilable for MRSA infections. Therefore,
the prevention of staphylococcal infections anduotidn of the spread and emergence of
MRSA are essentiab. aureugfMSSA as well as MRSA) ranks as the second mosthoam
cause of hospital-acquired (nosocomial) bloodstredections. Methicillin resistance is due
to the presence of mec A genes coding for pemchinding protein (PBP2A) with a low
affinity for p-lactam antibiotics (27).

S.aureusadapts rapidly to the selective pressure of astits, and this has resulted in the
emergence and spread of MRSAecAgene is situated on a mobile genetic element, the
Staphylococcal Caste ChromosomenecGSCUOmec)(29). To date, five SC@ectypes (I-V)
have been identified, and several types of thegeng€types have been described. All SCC
mecelements carry genes for resistance to beta-laataibiotics, as well as genes for the
regulation of expression aghecA Additionally, SCCmec types Il and lll carry north-
lactam antibiotic resistance genes on integratadmpids and a transposon. Pulsed-field gel
electrophoresis (PFGE), multilocus sequence ty(igST), spatyping and SCCmec typing
have both been used to investigate the epidemiadd@yRSA. Several clones have emerged

and disseminated worldwide.

In contrast to the multidrug resistance usuallynsaeHA-MRSA strains, antibiotic resistance
in CA-MRSA strains is often limited tp-lactams. The small size of S@@ctype IV may
preclude its carriage of additional genetic matemacontrast to the characteristic presence
of additional genetic material in S@@ctype Il and SC@ectype Il (30). This does not,
however, preclude chromosomally encoded resistantiee presence of resistance plasmids
in strains carrying any of theectypes. For instance, some CA-MRSA strains isolated
Western Australia contain a 41.4-kb plasmid enapdmesistance to tetracycline and
trimethoprim, as well as resistance to mupirocird aadmium (31). Fluoroquinolone

resistance is frequent in CA-MRSA carrying S@é€&type 1V isolated from homeless youth
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in San Francisco (32). Nonetheless, in contrasHf&8MRSA strains, most CA-MRSA
isolates remain susceptible to tetracyclines, aingcin, and trimethoprim-sulfamethoxazole
(TMP-SMZ) (33).

Resistance of staphylococcal strains to aminoglgeasntibiotics is now a reality.
Mechanisms have evolved to inhibit the aminoglydesi action, which occurs via
protonated amine and/or hydroxyl interactions with ribosomal RNA of the bacterial 30S
ribosomal subunit (34).Currently, there are threailmmechanisms of aminoglycoside
resistance which are widely accepted: aminoglyesmodifying enzymes, ribosomal
mutations, and active efflux of the drug out of Haeteria.

Aminoglycoside-modifying enzymes inactivate the aoglycoside by covalently attaching
either a phosphate, acetyl moiety or nucleotideeitber the amine or the alcohol key
functional group (or both groups) of the antibiotithis decreases its ribosomal binding
affinity by changing the charge or sterically hiridg the antibiotic. Aminoglycoside
adenylyltransferase 4' IAANT(4')1A) is the best-characterized aminoglycoside-modifyin
enzyme inS.aureus It is able to attach an adenyl moiety to theytirbxyl group of many
aminoglycosides, including kanamycin and gentamicin

TheVanAgene acquisition mediates the glycopeptide resista It originates from
theenterococcand codes for an enzyme that produces an alteenagiptidoglycan to

which vancomycin will not bind.

1.4 Risk factors for MRSA
A search of the literature was conducted from Jgnued80, to March, 2006, to determine

the likelihood of MRSA colonisation and infection HCWs and to assess their role in
MRSA transmission (35). In 127 investigations, tneerage MRSA carriage rate among
33,318 screened HCW was 4-6%; 5-1% had clinicadctidns. Risk factors included
comorbidities: cutaneous lesions or conditions .{e.dermatitis, eczema, psoriasis,
pemphigus),Sinusitis, rhinitis (chronic, allergicfectious),chronic otitis externa, earlobe
dermatitis, recent urinary tract infection, Cystic fibrosigher endogenous factors: recent
antibiotic usework-related factors: Work experience (e.g., stud¢CW, longer duration of
service) (36), area of service (e.g., medicinegeny, renal unit, burns unit, long-term care
facilities, decreasing risk from ward to ICU to oging theatre, employment in areas of high
patient MRSA prevalence (e.g., patients from higéwvplence countries), Close contact with
patients (e.g., dressing changes, wound contagf)f®or attention to infection control (e.qg.
poor hand hygiene)(38) ,high work load(39)



1.5 Determinants of nasal carriage of S.aureus / MRA
Longitudinal studies distinguish at least threedkinof staphylococcus nasal carriage:

persistent (20%), intermittent (30%) and non-casri®0%) (3). Nasal carriage 8faureus
may result in infection by this organism. There segeral postulated theories on the role of
host and bacterial factors in carriage. Some oflikedy explanations include variability in
host adhesions, immune responses or secretiontiofiarmbial molecules. There is also the
observation that persistent carriers often camsingle strain whereas intermittent carriers can
be colonized with unrelated strain over time, iatiftg that bacterial factors could also play a
role (40).

There are four factors that are important to naaaliage ofS. aureusThese include direct
nasal contact, adherence to certain nasal recepbilgy to overcome host defences, and
finally ability to propagate in the nostrils (3).

The main vector for transmitting§. aureudrom surfaces to the nasal niche are hands—e.g.,
nose picking(41).Nasal and hand carriag&.ochureusre strongly correlated.

Air borne transmission is another less common m@Eshaof transmission @&. aureugo the
nose. It however plays a significant role of dispéinto several other reservoirs from where,
via the hands, they can reach the nose. NasakrmoiS. aureuswith conditions such as
rhinitis will disperse a higher load &f.aureusnto the environment and may be the source of
outbreaks of.aureusnfections (42).

Nasal secretions play a critical role in the hostisate defence. These secretions contain
lactoferrin, lysozyme, immunoglobulin A and G anctilbacterial peptides. Carriers &
aureusmay have dysregulation of these components im tfasial secretions (43).

Bacterial interference seems to be a major detemmiof the nasal carrier state ®f aureus
Occupation of an ecological niche with bacteriansedo prevent occupation by other
bacterial strains (44). Cross-inhibition of the egsion of various virulence factors by the
accessory gene regulataagf) and staphylococcal accessory regulatsar)(may be one
mechanism by which one strain excludes others ftolanising sites including the anterior
nares (45). Keratinised epithelial cells are imaottin the bindingS. aureus This was
demonstrated by Bibel DJ and his colleagues in 1983

A meta-analysis showed a clear association betvea@osure to antibiotics and MRSA
isolation. The risk of acquiring MRSA was increadefl times (95% CI) in patients who had
taken antibiotics earlier. The relative risk fomgle classes of antibiotics was 3 for

qguinolones, 2.9 for glycopeptides, 2.2 for cephatoms and 1.9 for othds-lactams (46)



1.6 Public health burden of MRSA in Africa
Methicillin-resistant S.aureusis a global public health problem, that carriesthwit

considerable morbidity and mortality. Infectionsisad by MRSA are associated with longer
hospital stay, prolonged antibiotic administratiand greater costs than infections caused by
MSSA (47).

Every year, about 500,000 patients in American halspcontract a staphylococcal infection
(5) and in New York hospitals it was discovered t#ributable mortality rate for MRSA is
greater than for MSSA (48)

One study sought to assess the prevalence of nil@thiesistance amon. aureudsolates

in Africa. It included articles published in 2006later reporting for the prevalence of MRSA
among S. aureusclinical isolates. The prevalence of MRSA in mdsdtican countries,
including Algeria, Ethiopia, Nigeria, Egypt, Ivo§oast and South Africa was less than 50%,
although it appears to have gone higher since 200@any African countries, except for
South Africa.

The prevalence of MRSA in Africa during the last0 fears appears to have increased
compared with that before 2000.Tunisia has hadjtbatest increase in prevalence after 2005
from 12-18% in the earlier years to 41-46% aftedx{@9).

1.7 Infection control strategies
Transferring of a known MRSA infected or colonizedtient must be notified to the

receiving health facility. An increase in the inemte of nosocomial MRSA infection was

associated with an increased frequency of trardfeolonized patients from nursing homes
and other hospitals (50).

Hand washing, gloving, linen handling and environtaé cleaning are some of the

preventive measures of infection control for MRSAand washing is the single most

important factor in preventing MRSA spread and skip-to skin contact with a patient must

be followed with hand washing. It must also be dbeéveen care of different anatomical

sites on same patients, before eating and drinkingd before leaving work.

For any contact with a wound, sore, invasive sitenucous membrane of a patient gloves
should be worn. This must happen for all patieetgardless of their MRSA status. Use of
gowns is also advised in situations where thepessibility of extensive soiling.

MRSA colonized or infected patient should not béipwa room with a patient who is at high

risk of contracting MRSA infection e.g. patientstlwindwelling catheters etc. In a case-

control study conducted at a medical intensive care(ICU) of a French university hospital



with a 4 % prevalence of MRSA carriage at ICU adiois it was discovered that selective
screening and isolation of carriers on ICU admissice beneficial in reducing transmission

of MRSA compared with no isolation (51).

1.8 Treatment of MRSA
MRSA nasal colonization eradication among HCWs aatients has been a successful

control measure though with variability (52). Eating MRSA nasal carriage from
epidemiologically-implicated healthcare workers bagn used on a number of occasions to
control outbreaks. Efforts to eradicate MRSA catation among affected patients has
proven difficult. Over 40 different decolonizatisrgimens have been tried in the last 60
years. Of all these, only topical intranasal a@tlan of mupirocin ointment has proven to be
the most effective. However, intranasal applicat@dnrmupirocin has limited effectiveness
though in eradicating colonization in patients wdaory the organism at multiple body sites.
In addition, because decolonization of patients dlasost always been used concurrently
with other control measures, its efficacy has beard to determine. MRSA is transmitted
primarily on the hands of HCWs, therefore, great@mphasis should be given to improving
hand hygiene practices among them.

Results of a study to determine the control of agref MRSA in burns units in Kenya show
that nosocomial infections in burns units are duBRSA (53). 90% of patients admitted in
burns units get colonized or infected with MRSAgTtrain prolongs the duration of patients
in hospitals. The burns degenerate to second ardl degree burns, thereby necessitating
skin grafting. The environment was found to be aorihated with this strain with some
members of staff acquiring chronic infections oé ttiroat. Minocycline was found to be
efficacious in treating the infected members offs@leaning this environment with Sodium
dichloroisocyanurate (precepts)/Sodium hypochlori¢g@élK) reduced the mechanical
transmission of bacteria in the units drasticallyere was significant reduction in the patient
length of hospital stay. This showed that MRSA whig spread in government and private
hospitals can cheaply be controlled by the progeraf disinfectants, antiseptics, and use of
effective antibiotics when necessary.

In a study conducted in Cameroon most MRSA stradestified were very sensitive to
vancomycin and teicoplanin in patients; while indical staff, most strains were sensitive to
clindamycin. The highest rate of resistance in wedstaff was recorded with penicillin G,
trimethoprim/sulfamethoxazole and amoxicillin/cléanic acid; while in hospitalized

patients, gentamicin and erythromycin had the hsghage of resistance (26).
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Antibiotics available for the treatment of MRSA Infection

a) Vancomycin

Vancomycin therapy has been associated with |lesgall response and longer duration of
MSSA bacteremia when compared with beta-lactambiatits. In patients who have

endocarditis it has been associated with more é&etjucomplications (32). Failure of

vancomycin therapy may be observed in the treatroématients with bacteremia due to
strains of MRSA that have MICs of vancomycin weithin the range considered susceptible
(54). The appearance of vancomycin-intermediateaureusand vancomycin-resistast

aureusis a great challenge (55).

b) Linezolid.

Linezolid and vancomycin produced the same resnltsospitalized patients with MRSA

infections at various anatomic sites in a randodhizgpen-label trial [56], as well as in the
treatment of skin and skin-structure infections tugram-positive organisms. Linezolid was
superior to vancomycin in the treatment of hosmtajuired pneumonia due to MRSA
according to a retrospective subset analysis afo2pgective randomized clinical trials [57].

Linezolid is an effective agent whose use has tiegted by its cost.

c) Tetracyclines

Minocycline was found to have bactericidal actisimilar to that of vancomycin against a
single strain of MRSA in an animal model of endod#s [58]. Of 14 patients with MRSA
infection who were treated with doxycycline or negoline, either alone or in combination

with rifampin, 3 (21%) experienced treatment faal(59).

d) Quinupristin/dalfopristin .

This drug combination is bactericidal agaiSst aureus although in the presence of
constitutive expression of macrolide-lincosamideysiogramin resistance, it is only
bacteriostatic [60]. Patients with nosocomial MRSpneumonia who received
quinupristin/dalfopristin had a clinical responsser of 19.4%, compared with 40% in

vancomycin recipients according to a randomizead [61].
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e) Fluoroquinolones

Fluoroquinolone use is linked to an increased oskosocomial acquisition of MRSA (but
not of MSSA) [62]. The fluoroquinolones with C8 stikutions,eg gatifloxacin and
moxifloxacin, appear to be more potent agathsaureughan are older drugs of this class,
and they may be less likely to select resistantamtst an effect that may be enhanced by

adding rifampin [63].

f) TMP-SMZ .

A randomized trial of treatment &. aureusnfections, 47% of which were due to MRSA,
found that therapy with TMP-SMZ was inferior to dtment with vancomycin [64]. An
extensive literature review, however, concluded tHdP-SMZ “may be effective therapy
for infections due to low bacterial burdens of @jdible strains 0. aureus(65).

g) Clindamycin.
Invasive CA-MRSA infections in children have resgded effectively to clindamycin [66].

h) Rifampin.
Rifampin will select resistant mutants from amolghoMSSA and MRSA strains, but using

rifampin together with a second active drug mayailithis [67].
Systemic antibiotic therapy choice

For some infections that require parenteral therapy are due to MRSA strains that are
multi drug resistant, the treatment choices maydstricted to vancomycin, daptomycin,
linezolid, and quinupristin/dalfopristin therapyhd potential superiority of linezolid therapy
over vancomycin therapy in treating nosocomialgtite pneumonia due to MRSA has been
noted (57). Daptomycin can’'t be used in the treatnoé pneumonia (76).The bacteriostatic
activity of linezolid may prove to limit its effdgeness in circumstances in which

bactericidal activity is required (56).

1.9 Management of nasal carriage of MRSA
In a study by Hill RL et al in 1988, 40 patientda32 HCWs who were stable methicillin-

resistantS. aureusasal carriers received 2% mupirocin to the amtarares over a five day
period. Within 48 hours of treatment nasal carriages eliminated in 100% of the stable
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nasal MRSA carriers. It was also noted that imntetliaafter the course of treatment the

number of patients with MRSA in wounds reduced frbérto 7.

A systematic review in 2009 by Heidi S.M et al fduhat short term (4-7 days) topical nasal
application of mupirocin is the most effective traant modality for eradication of MRSA,
with a success rate of 90% one week after treatsu@htc0% after a longer period of follow
up (14-365 days) (68)

1.10 STUDY JUSTIFICATION
MRSA is associated with high levels of morbiditydanortality, hence the need for screening

and treating the bacteria. No accurate and systemstaidies on carriage &.aureulVIRSA
have been undertaken at KNH. Findings of the stuilyinform health policy makers on

strategies to be employed to reduce colonizatiahte@msmission of MRSA.
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2.0 RESEARCH QUESTION
What is the burden of colonization wighaureuBMRSA in HCWs at KNH?

2.1 OBJECTIVES

2.1.1 Broad objective
1. To determine the prevalence of MRSA colonizaaorong HCWs at KNH.

2.1.2 Specific objectives
1. To determine the nasal and hand carriage of MR®&Ang HCWs at KNH

2. To determine the antibiotic susceptibility pleff the isolates.
3. To determine MRSA carriage rate among HCWs atKN

2.3.3 Secondary objective
1. Identify the risk factors associated with MRS#lanization. These were : use of gloves

while handling patients, hand cleaning habits, flengf work at the different units, co-
morbidities such as cutaneous lesions, sinusitisitis, recent urinary tract infection, area of

service : renal unit, burns unit, medicine or ICU.
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3.0 METHODOLOGY

3.1 Study design
This was a cross sectional study.

3.2 Study site
The study was conducted at Kenyatta National halspithich is the largest referral hospital

in the Republic of Kenya. The facility is dividext® several units comprising of Acute and
Emergency, surgical, laboratories, obstetric andaggological, medical and paediatric,
oncology, Radiology, Physiotherapy, Burns, ICU aedal units. It has 50 wards, 22-
outpatient clinics, 24 theatre’s (16 specialisedgr 30,000 daily public traffic.

The ICU, burns unit, renal unit and one medicaldwaere studied. The ICU, burns and renal
units are associated with the highest burden ophstacoccal infections, particularly
MRSA.One medical ward, among the six medical wamdsenyatta, was included as a low
risk area. It represented all the medical wardthag all share similar characteristics of the
staffing levels as well as the kind of patientsythendle. This inclusion was important in

drawing comparisons between low and high risk areas

3.3 Study Population
The study population consisted of HCWs in the rematd, burns unit, the ICU and one

medical ward (Ward 8B).

3.4 Case Selection
3.4.1 Case definition
HCW attending to patients at the Kenyatta Natidt@spital’s critical care, Burns and Renal

units and a medical ward, found to harb8uaureusthat is resistant to Methicillin

3.4.2 Definition of MRSA
MRSA was defined as an isolate $faureusscreened for oxacillin-resistance by 24 hour

incubation on oxacillin screen agar, resulting icodony inhibition zone under 11mm.

3.5 Inclusion/Exclusion criteria

3.5.1 Inclusion Criteria
1. All HCWs attending to patients in ICRenal ward, Burns unit
And one medical ward

2.HCWs who gave informed recent writtensent
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3.5.2 Exclusion Criteria
1. Recent use of antibiotics by health caogkers (within 1 week of collection of the

swabs).
2. Presence of nasal pathology/deformity in the HCW

3.6 Sample size calculation
Daniel, 1999

7> x P (1-P)

n=
2
—Sample size
Z —1.96 (95% confidence interval)
P — Estimated prevalence of MRSA= 12.7 %( from a simstudy at Dessie Referral
Hospital, Ethiopia)
d —Margin of error (precision error) = £5%
Substituting into the formula,

n=170

3.7 Sampling frame and sampling procedure
Stratified sampling procedure was used to selei¢ma into the study as shown in table 2.

The four units of interest that include the bumesal, the critical care and medical ward units
formed strata for sampling. Probability proportibteasize (PPS) was used to select patients
in each stratum. Sampling frame was created fragmligh of HCWs working in the unit as
shown in the table below. In each stratum, HCWsewecruited consecutively into the study

based on their availability.

Table 2: Sampling Frame

Unit Number of healthcare workers

Total Ratio Sample
Renal 62 15 54
ICU 63 15 55
Burns 35 1 31
Medical ward 8b 35 1 31
Total 195 5 170
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3.8 Recruitment and consenting procedure
The ward in charge was informed about the natudeiraent of the studyHCWs in the units

were then provided with the study details/inforroatiThose who agreed to the study signed
an informed written consent after which they wergoded into the study. The study
participants were consented by the principal ingasdr and the research assistant. During
data collection, the names and other personalifc@stwere not used in the data collection
tools but study numbers were assigned. The prihaipestigator maintained a log book
separate from the data collection tools which doeth personal identifiers as well as the
study numbers for the participants. This log bo@swseful in counter-checking to avoid re-
sampling of study participants in the units.

3.9 Data collection
3.9.1 Clinical methods
A study proforma which included demographic datainting on infection control practices,
length at work station, hand washing habit, presesfaco-morbidities, and use of gloves on

patients, were used.

3.9.2 Laboratory Methods

3.9.2.1 Specimen collection and processing

The principal investigator and a trained reseassistant explained in detail what nasal and
hand swabs are and how to collect them. Swabs wlsi@@ned using sterile cotton swabs
previously moistened with 2-3 drops of normal salin

Nasal swabs were obtained by rolling at the engrasfcboth sides of the nose, using same
swab for both nostrils while hand swabs were takem the palm and web spaces within at
least 30 minutes of washing hands. The bottles Vedreled with unique numbers, date and
time. Swabs obtained were sent to the lab in a cladin within 2 hours and were processed

within 24hours.

3.9.3.2 Isolation and Identification ofS.aureus
Nasal and hand swabs were streaked in Blood atgarpfmary enrichment on nutrient broth

for 24hrs at 37°C. Verification oB.aureuswas by characteristic phenotypical growth on
Blood agar plate, gram stain, and positive catal@getion and coagulase reactiSuspected
colonies were incubated on Mannitol Salt Agar (MS#ates Isolates were verified by
Analytical Profile Index (API).
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3.9.3.3 Antibiotic Susceptibility testing
Suspected colonies were purified for Antibioticsaptibility testing .This was done using

the standardized Kirby-Bauer disc diffusion metlicetommended by CLSI). A filter paper
disk impregnated with antibiotics was placed on NeweHinton agar (MHA).

3.9.3.4 Detection of MRSA
Identified isolates of.aureuswvere screened for oxacillin-resistance by 24 bulration on

Oxacilin Screen Agar. Colonies with an inhibitioonz of under 11mm were read as

“methicillin” resistant

3.10 Definition of study variables

Independent study variables

Co-morbidities

Co-morbidities referred to co-existing medical ctiods affecting the skin, the ear, nose and
throat, such as rhinosinusitis, chronic otitis rageiczema,

Department

Department referred to the station of work. Theyeatbe critical care unit, the medical ward,

the renal unit and the burns unit.

Designation

Study participants were the different cadres of HCwWxbrking at the four study areas of
KNH

Working Hours

Working hours were classified as either day shifiht shift or both

Length of Service

Since the different units have different cadre$i6Ws who work in those units for periods
not longer than one month, the length of servicthatunits were captured and truncated as
follows: Days 0-7,8-15,16-23,>24

Hand Hygiene habits
Study participants were classified as using or usinhg gloves after handling patients,

washing hands with water only or with both soap watker after attending to patients.
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3.11 QUALITY ASSURANCE
The principal investigator had been trained by thepervisors on questionnaire

administration.

He, together with the research assistant was ttabmesample labelling, collection, storage
and transportation. All laboratory personnel hadning on Good Laboratory Practice and
Good Clinical Practice. Standard operating proceslunf UON/KNH were adhered to,
especially those pertaining to labelling of specimeontainers, specimen collection,
transportation, analysis and posting of resultsrédgents were prepared in accordance with
standard operating procedures (SOPs) used at UON/Eguipment operation will be done

according to manufacturer’s instructions.

3.12 ETHICAL CONSIDERATIONS
1. The study was conducted after approval by thpabment of Clinical Medicine and

Therapeutics, University of Nairobi, and KenyattatiNnal Hospital Scientific Committee.

2. The participants were recruited on a voluntagi®and could withdraw at any time.

3. The cotton wool swab to be used in obtaining samples was moistened with sterile
distilled water to reduce discomfort/annoyance.

4. Results were conveyed to the participants arydree found to harbo®. aureuBIRSA
was referred to a physician for decolonization antteatment.

5. Written informed consent was obtained from eaotiividual participant prior to
enrolment in the study.

6. Data sheets contained only HCW'’s study infororaind numbers were provided in each
sheet

7. MRSA carriage or infection was considered anupeational hazard, thereby abating

negative career consequences.

19



3.13 DATA MANAGEMENT AND ANALYSIS
Data collected in questionnaires were entered aadaged in Microsoft Access database.

Data analysis was conducted using SPSS 21.0. Tty gtopulation characteristics were
summarized using descriptive statistics where age presented in ranges while gender,
marital status and level of training were presergedoroportions. Prevalence of MRSA in
HCWs was calculated and presented as a proportitthn9s% confidence interval. Also, the
MRSA carrier rate and antibiotic susceptibility wassented as proportions with 95% CI.
The risk factors of MRSA colonization were estaihd through associations between
prevalence and other selected factors. Associatuithscategorical data were done using Chi
square/ Fisher’'s exact test and comparison of measgperformed using Student’s t test. All

the statistical tests were performed at 5% leveigrificance.
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4.0 STUDY RESULTS

4.1 Recruitment of Health care workers
One hundred and ninety HCW were selected by sadtg§ampling procedure. As shown in

the flow chart below two were excluded becauseasfah pathologies, a further one due to

prior antibiotic use, seven declined to consene.@umndred and eighty HCW were studied.

ICU((1.5)
59
180
2 declined consent (57) Health
_ care
BURNS Wor:;:;rs;j
UNIT(1) swabbe
35 both
Nostrils
3 declined consent _(32) and hands
RENAL
UNIT(1.5)60
2 declined consent,l prior abxuse  (57)
£
MEDICAL
WARD(1)36

2 declined consent(34)

Figure 1. Recruitment of health care workers flowChart

4.2 Socio demographic characteristics of the HCWs
Out of the 180 HCWs who were screened for MRSA,(638%) were females and 65

(36.1%) were males as depicted in table 3. Thasrragged between 20 and 59 years, with
most (40.0%) being in the 30-39 age group. Nineghte(54.4%) were nurses, 11(6.1%)

were medical specialists, 30(16.7%) were registraf$.7%) were medical officer interns,

4(2.2%) were clinical officers and 34(18.9%) weleygiotherapists, nutrionists or porters
(others).
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Table 3. Socio-demographic characteristics of the €Ws recruited (n=180).

\Variable Frequency (%)
Unit

ICU 57 (31.7)
Burns unit 32 (17.8)
Renal unit 57 (31.7)
Medical ward 34 (18.9)
Age

20-29 40 (22.2)
30-39 72 (40.0)
40-49 48 (26.7)
50-59 20 (11.1)
Gender

Male 65 (36.1)
Female 115 (63.9)
Cadre of HCWs

Doctors 44(24.4)
Clinical officer 4 (2.2)
Nurse 98 (54.4)
Other 34 (18.9)
Level of training

Masters 19 (10.6)
Bachelors 67 (37.2)
Diploma 77 (42.8)
Certificate 11 (6.1)
Other 6 (3.3)
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4.3 Rate of Isolation ofS.aureus and MRSA
The number of HCWs who carriéflaureusin the nostrils were 45(25%), while 27(15%)

carried it in the hands. Those who carried it inthbéhe hand and the nose were
10(13.9%).Therefore, the overall carrier rate $oaureuswas 34.4%(62/180) .The overall

MRSA positivity rate was 34(18.9%) with 17(9.4%)daP0(11.1%) nasal and hand carriage
rates respectively, while 3(1.6%) had both nasal laand carriage as shown in table 4.0f
these 12(18.5%) were males and 22(19.1%) were &smal

Table 4: Prevalence ofS.aureus and MRSA

Variable Overall Nose Hand

n (%) 95% Cl  |n (%) 95% Cl  |n (%) 95% ClI
S. aureus
Present 62 (34.4) [27.2,41.7 |45 (25.0) [18.9,31.7 27 (15.0) (9.4, 20.5
Absent 118 (65.6) 135 (75.0) 153 (85.0)
MRSA
Present 34 (18.9) [13.3,24.4 [17 (9.4) .6,13.9 [P0(11.1) 6.7,16.1
Absent 146 (81.1) 163 (80.6) 160 (88.9)

4.4 Antibiotic susceptibility of the S.aureusisolated
The antibiotic susceptibility of th®.aureudgsolated was determined using various antibiotics

as shown in table 5 below. Linezolid had the higlessitivity at 98.4% while penicillin had
the lowest at 19.4%. The overall oxacillin (methiic) resistance was 18.9%. The proportion
of MRSA isolates from the nose and the hands we#809and 11.1% respectively.
Vancomycin showed unexpected resistance of 53.2%hsvn in table 8 the renal unit
recorded the highest rate of vancomycin resistan@i.8%, followed by Burns unit at 57.1

%. The medical ward recorded the least resistand&.a% of all isolates.
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Table 5: Antibiotic susceptibility tests for S.aureus

Variable Overall (n=62) |Nose (n=45) Hand (n=27)
n (%) n (%) n (%)

Sulfamethoxazole

Sensitive 33 (53.2) 28 (62.2) 11 (40.7)

Resistant 29 (46.8) 17 (37.8) 16 (59.3)

Gentamycin

Sensitive 60 (96.8) 45 (100.0) 25 (92.6)

Resistant 2 (3.2) 0 2 (7.4)

Linezolid

Sensitive 61 (98.4) 45 (100.0) 26 (96.3)

Resistant 1(1.6) 0 1(3.7)

Ciprofloxacin

Sensitive A8 (77.4) 36 (80.0) 20 (74.1)

Resistant 14 (22.6) 9 (20.0) 7 (25.9)

Erythromycin

Sensitive 30 (48.4) 27 (60.0) 12 (44.4)

Resistant 32 (51.6) 18 (40.0) 15 (55.6)

Tetracycline

Sensitive 40 (64.5) 34 (75.6) 14 (51.9)

Resistant 22 (35.5) 11 (24.4) 13 (48.1)

Vancomycin

Sensitive 29 (46.8) 18 (40.0) 17 (63.0)

Resistant 33 (53.2) 27 (60.0) 10 (37.0)

Ampicillin

Sensitive 21 (33.9) 16 (35.6) 10 (37.0)

Resistant 41 (66.1) 29 (64.4) 17 (63.0)

Penicillin

Sensitive 12 (19.4) 7 (15.6) 9 (33.3)

Resistant 50 (66.1) 38 (84.4) 18 (66.7)

Oxacillin

Sensitive 146(81.1) 163(80.6) 160(88.9)

Resistant 34(18.9) 17(9.4) 20(11.1)
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Table 6: The rate of vancomycin resistance acroshe different departments

Variable Vancomycin P value
Resistant Sensitive
n (%) n (%)

Unit

ICU 9 (45.0) 11 (55.0) 0.166

Burns unit 8 (57.1) 6 (42.9)

Renal unit 9 (81.8) 2(18.2)

Medical ward 7 (41.2) 10 (58.8)

4.5 Distribution of MRSA Isolates among the differat cadre of HCWs
The highest carrier rate was among the doctors/ &% while the lowest was among the

nurses at 16.3% .The clinical officers recorded @&tiage. The other category had 17.6%

as depicted in table 7 below.

Table 7. Distribution of MRSA isolates among the dierent cadre of HCW

Cadre of HCW MRSA present | P value
Doctors 12(27.9) 0.555
Clinical officer 0 (0.0)

Nurse 16 (16.3)

Other 6 (17.6)

4.6 Risk factors associated with MRSA carriage durig the study period
Several risk factors associated with MRSA carriagee assessed as shown in table 8, but

none achieved statistical significance except waykat the different units(p=0.044).The
medical ward had the highest carriage rate of 29vbéle the renal ward had the lowest ,
8.8%. HCWs in the age group 30-39 years had thieelsigcarrier rate of 22.2%, followed by
age group 50-59 years 20%.The lowest carrier rae W the age group 40-49 years at
14.6%.

Female HCWs had a slightly more carriage, at 1cb%pared to their male counterparts at
18.5%.

HCWs with low (water only), moderate (soap and wassnd high (sanitizer) sterilization

score had carrier rate of 20%, 18.6% and 17.6%euntsely. But these were statistically

insignificant.
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Table 8: Risk factors associated with MRSA carriageluring the study period

Variable MRSA P value
Present Absent
n (%) n (%)
Unit
ICU 10 (17.5) 47 (82.5) 0.044
Burns unit 9(28.1) 23 (71.9)
Renal unit 5 (8.8) 52 (91.2)
Medical ward 10 (29.4) 24 (70.6)
Cadre of HCW
Medical specialist 3(27.3) 8 (72.7) 0.555
Registrar 8 (26.7) 22 (73.3)
Medical officer intern 1(33.3) 2 (66.7)
Clinical officer 0 (0.0) 4 (100.0)
Nurse 16 (16.3) 82 (83.7)
Other 6 (17.6) 28 (82.4)
Age
20-29 7 (17.5) 33 (82.5) 0.773
30-39 16 (22.2) 56 (77.8)
40-49 7 (14.6) 41 (85.4)
50-59 4 (20.0) 16 (80.0)
Gender
Male 12 (18.5) 53 (81.5) 0.912
Female 22 (19.1) 93 (80.9)
Level of training
Masters 4 (21.1) 15 (78.9) 0.184
Bachelors 13 (19.4) 54 (80.6)
Diploma 11 (14.3) 66 (85.7)
Certificate 5 (45.5) 6 (54.5)
Other 1(16.7) 5(83.3)
Using gloves while handling a patient
Yes 32 (18.3) 143 (81.7) 0.239
No 2 (40.0) 3 (60.0)
Wearing a different pair of gloves
while handling a different patient
Yes 34 (19.7) 139 (80.3) 0.350
No 0 (0.0) 7 (100.0)
Hands sterilization score
High* 6 (17.6) 28 (82.4) 0.957
Moderate* 16 (18.6) 70 (81.4)
Low* 12 (20.0) 48 (80.0)

*High sterilization score (always using sanitizetsihloderate (always using water/soap or plus sagitiz

sometimes) *Low (always using water only or watafssometimes or sanitizers sometimes)
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4.7 Training in prevention and control of infectious diseases

4.7.1 Number of HCWs trained in prevention and conbl of infectious diseases

A total of one hundred and fourteen HCWs(63.3%poesled that they had received training
in prevention and control of infectious diseasekilevsixty six responded that they had not
received any kind of training as shown in figure 2.

Figure 2: Number of HCWs trained in prevention andcontrol of infectious
diseases

Training in infectious disease control

mNo

M yes

4.7.2 Training on Infectious Disease control acrogbe different departments
The burns unit represented the unit with the highegel of training on infectious disease

control among its staff 24(75%).This was followegthe renal unit at 38(66.7%).The ICU
had 37(64.9%),while the medical ward had the lowaed5(44.1%) as shown in table 9.

27



Table 9: Training on Infectious Disease Control aarss the various Departments

Variable Number of HCWSs | P value
trained in infectious

disease control

Unit

ICU 37(64.9%) 0.055
Burns Unit 24(75.0%)

Renal Unit 38(66.7%)

Medical Ward 15(44.1%)
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5.0 DISCUSSION
In this study of HCWs at a tertiary referral hoapithere was a high prevalence of nasal

carriage of MRSA more so in the medical ward woskédost of the cultured isolates were

sensitive to common antibiotics. Training in infeas disease control was generally low.

5.1 The overall S.aureus and MRSA carriage rate
The overall carriage rate f@&.aureuswas 34.4% while for MRSA was 18.9%.This was in

agreement with the internationally reported rang&BSA carriage (5.8 to 17.8%) among

HCWs in the hospital setting (69). This carriagte reompares with the study at Abidjan
Teaching Hospital, where the carriage rate was ¥%(.§0). A study at the Dessie Referral
Hospital in Ethiopia found an MRSA carriage ratel@7% among HCWs (23).These were
isolated from the nostrils. This was slightly lessnpared to our findings. These two studies
were done on HCWs in both high and low risk aredsle our study was mostly based on
high risk workers hence the high rate. A similardst at a private hospital, the AKUH in

Nairobi, Kenya found carriage of 0 %( 25).The diiece could be attributable to several
factors. AKUH's infrastructure is better develophe to better funding ,thus minimizing the
chances of hand contamination, HCWs are suppli¢d alcohol-based sanitizers for hand
cleaning after handling patients and also, the rernab patients per HCW is considerably

less compared to the one at KNH. This implies Vessload and better hygienic practices.

5.2 Antibiotic susceptibility pattern for S.aureus
The highest sensitivity was with linezolid (98.4%hile the lowest was with penicillin at

19.4%. Vancomycin showed high resistance of 53.R4he Cameroonian study (26) the
highest rate of resistance in medical workers wasonded with penicillin G,
trimetoprim/sulfamethoxazole and amoxicillin/claamic acid, while most strains were
sensitive to clindamycin. The high resistance tocaanycin in our study could be due to the
liberal use of the antibiotic before determinatadrsensitivity patterns from sites of infection.
A similar study at Shamazi hospital in Iran showlsete was full susceptibility &.aureudo
linezolid and vancomycin, while significant resista to ciprofloxacin(66%) and
gentamycin(69%) were found(72).By 2010 in the U&¢hhad only been 8 reported cases of
VRSA(71).Disturbingly, we seem to be losing theicaf€y of vancomycin at an alarming

rate.
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5.2.1 Vancomycin Resistance
The overall resistance of staphylococcus to vancimwas 53.2 % with the Renal Unit

recording the highest rate of resistance at 81.:B86é. overall resistance to vancomycin was
much higher than in a Japanese study that foundhititeest resistance at 20% among the
eight university hospitals studied (75). This diéiece could be explained by the fact that the
use of vancomycin for empirical treatment of infess in our setting is probably higher. For
example, in the renal unit, routine use of vancamya cover for catheter site sepsis among
patients on haemodialysis is high. This is usualbne without antibiotic susceptibility

testing

5.3 Distribution of MRSA isolates among the differat cadre of HCW
The overall MRSA carriage rate among the doctorgdjpal specialists, registrars and

medical officer Interns) was 27.9% compared to Zid 2nong the nurses. There was 0%
carriage among the clinical officers. These fingirsge different from the Dessie Study (23)
where the MRSA carriage was higher among the n{&k2%) compared to 12.5% among
the doctors. Higher carriage rates among the decémd nurses of 65.2% and 64.2%
respectively were found in a Nigerian study (35gTéxplanation for the higher carriage
among the doctors in our study could be due torege observation that doctors handle

patients during the ward round without washing aridis in between patients.

5.4 Risk Factors Associated With MRSA Carriage
Our study found out that female HCWs were morelyike get MRSA than their male

counterparts. We found a carrier rate of 19.1 % B& % respectively. This predilection
was similar to a study carried out in Camerooniaspitals (26) that found higher carrier
rates, though, of 35% in females and 34.2 % in salde findings were, however, not

statistically significant.

The highest MRSA carriage was in the medical w&@3.4%) followed closely by the
Burns unit 9(28.1%) while the lowest was in the &eunit at 5(8.8%).The ICU had a
carriage rate of 10(17.5%).This is possibly attiéouto infrastructural differences among the
various units. The ICU and renal units have mornkssiavailable for hand washing, have
sanitizers strategically placed and are more readihilable compared to the medical ward
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which has only one central sink for the HCWSs, aad ho sanitizers readily available. This
finding was statistically significant (p<0.044)

HCWs between 30-39 years old had the highest caaie of 22.2% , while the lowest was
in those between 40-49(14.6%).This was followedelyp by those between 50-59(20%).This
would probably be explained by the assumption thase playing administrative roles and
therefore having less patient contact are likelipemlder HCWs. In a similar study at Dessie
Referral Hospital, Ethiopia (23), the highest carnate was among those aged between 20-

29 years old.

HCWs who reported not using gloves while handjpagients had higher carrier rate (40%)
compared with those that used gloves (18.3%).

HCWs with the highest sterilization score (usingaanitizer) had the least carrier rate of
MRSA 6(17.6%).The lowest hand sterilization scoagl fthe highest rate of MRSA carriage
12(20%). This implies that using sanitizer (alcobalsed hand rub) is more impactful in
reducing carriage of MRSA among HCWs. A campaiga tgaching hospital in Switzerland
to assess the effectiveness of improving the oveahpliance of hand hygiene during
routine patient care produced a sustained impromenmecompliance with hand hygiene,
coinciding with a reduction of nosocomial infecttorand MRSA transmission. The
promotion of bedside, antiseptic hand rubs largelytributed to the increase in compliance
(74).

The percentage of HCWs who reported to have redeixaining on infectious diseases
control were spread across the various departmeht®ollows: ICU 64.9%, Burns Unit

75.0%, Renal Unit 66.7%,and Medical ward 44.1%.Tderiage of MRSA in these

departments were 17.5%.28.1%,8.8%,29.4% respegtiVdle medical ward reported the
least number of trained personnel and also repregehe ward with the highest carriage of
MRSA among HCWs .The renal ward had the secondesighumber of trained personnel,
and represented the department with the leastagarrof MRSA. This underscores the
importance of training on prevention of infectiodsseases on reducing the spread of
nosocomial infections. The high carriage rate of 3MR(28.1%) in the burns unit despite
having the highest percentage of trained persof®t) may be explained by the fact that
the patients in this unit have large surface afedeauded skin and, therefore, the risk of
contamination is quite high as they can producargel inoculum of organisms that can be

easily transmitted. A study on environmental clagrintervention in an academic institution
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in the US indicated that providing education foviesnmental services staff, increasing the
volume of disinfectant applied to environmentalfaces reduced the frequency of MRSA
and VRE (Vancomycin resistant enterococcus) comtatinn(73). In a Slovenian study
(University clinic of respiratory and allergic dese), it was found that with a comprehensive
infection control programme (education), it was gl to reduce nosocomial transmission
of MRSA in a highly endemic setting. In this peri@®99-2002), the proportion of MRSA
cases acquired in the institution decreased fro%Q@o 6.1 %( p<0.01) (74)
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6.0 CONCLUSION AND RECOMMENDATION

6.1 Conclusions
The prevalence rate of MRSA among health care wesrke KNH was high at 18.9%.The

medical ward was found to be a high risk area &oriage of MRSA (29.4%). Vancomycin

resistance among the isolates was also found tmeepectedly high (53.2%). Sensitivity to
linezolid was high at 98.4%. Lack of training infantion control and prevention was
associated with transmission of MRSA with the mabiward having the highest MRSA

carriage and the lowest number of trained HCWs1@#J.

Health care workers who had used alcohol basedizamsi were found to have the least
carriage of MRSA (17.6%).

Well powered studies, however, may need to be doweder to link the above findings and

conclusions.
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6.2 Recommendations
1. There is need for regular screening of HCWSM&SA and treatment of the same

2. Periodic training of HCWs on control and prevemtof infectious diseases needs to be
enhanced in order to reduce the nosocomial sprielsliRSA.

3. Alcohol-based hand sanitizers should be usec ritequently by improving accessibility
and providing periodic hand hygiene training sassim HCWSs. In our study, this seemed to
play a role in decreasing the risk of MRSA acqigsiamong them.

4. Because of the high resistance of staphylocouancomycin it is recommended that its
use for empiric treatment should be controlled.réheas high vancomycin resistance in the
renal unit which empirically treats catheter s#pss with vancomycin.

5. There was an unusually high carriage of MRSA @mgnblCWs in the medical wards.
However, the small number of the HCWs calls for arencomprehensive study in the
medical wards to determine the actual magnituddREA carriage

6. The antibiogram results from this study indicttat there is need for regular monitoring
and review of antibiotics in order to ensure appedp and rational use.

9.3 STUDYLIMITATIONS

Since HCWs work in several other health institusiaime findings may not be totally
representative of KNH.

The study was only conducted in three high rislasrand one low risk area, therefore, it

lacks generalizability.
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APPENDICES

APPENDIX I: STUDY TIME FRAME

Activities

Proposal

Presentatio

Ethics
Approval

Sep
2014

Oct
2014

Nov
2014

Dec
2014

Jan
2015

Feb
2015

Mar
2015

Apr
2015

Data

collection

Data

Analysis

Results

presentation
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APPENDIX Il: STUDY BUDGET

ITEM

PRINTING/STATIONARY
STATISTICIAN

RESEARCH ASSISTANT STIPEND
KNH/UON ERC PROCESSING FEE
REAGENTS/LABORATORY

TOTAL ESTIMATES

COST
15,000
20,000
15,000
2,000

50,000

102,000
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APPENDIX [Il: CONSENT EXPLANATION
My name is Dr.Alex Wagucu Mogere of the UniversifyNairobi pursuing a master's degree

in Internal Medicine.

| am conducting a study broadly aimed at deternginine carriage rate of methicillin resistant
Staphylococcus aure@snong health care workers at Kenyatta National itedspICU, Renal
and Burns units. Specifically | aim to determine tiasal and hand carriage rate of MRSA
among Health Care Workers at Kenyatta National Halspnd to determine the antibiotic
susceptibility profile of the isolates.This will l®nducted through performing nasal and

hand swabs of the participating health care worker.

Methicillin resistantStaphylococcus aureus a worldwide problem in clinical medicine as
it's involved in serious and fatal infections. Hbehare workers are stable nasal carriers and
can be a source of infections. These infectionsatiett both the patients they take care of

and themselves.

The information obtained from this research wiladeto better ways of reducing or
preventing nosocomial transmission of infectiorspeeially related to methicillin resistant
staphylococcus aureus.

It will be carried out in strict confidence and ywill not be required to give your name. You
will also be free to answer all questions but stidhkre be any questions that you feel you
are not comfortable with, you will be under no ghalion to answer.The process of obtaining
the samples is safe. There may just be associaeadndfort while obtaining the nasal swabs.

The results of the study may not benefit you diyebut they might benefit the future
management of nosocomial infections. However, #@selts will be conveyed to you and if
found to harbourStaphylococcus aureus/MRS/Au will be referred to a physician for
decolonization and/or treatment. You will not b&exksto shoulder any cost of the study. The
study will also enhance infection, prevention awatool practices within the hospital and
facilitate training of health care workers in tlaspect. You can withdraw from this study

without individual or career consequences.
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In case of any problem or questions, you may eithezontact me, Dr. Alex Mogere, the
principle investigator of this study on mobile n0.0721294134 or University Of Nairobi,
Department of Internal Medicine Box 19676,Nairobi,Kenya,or Prof K.M.Bhatt and Prof

E.Amayo, Department of Internal Medicine UON,Ms Wimie Mutai ,Department of

microbiology at UON or Prof. M.L.Chindia, the Secrdary to the Kenyatta National

Hospital/University of Nairobi-ethics & Research conmittee (KNH/UON-ERC) P.O

Box 20723-00202.
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APPENDIX IV: CONSENT FORM
............................................................................................ , aft reading the consent

explanation form and having been explained to by Blex Mogere (The Principal
Investigator) and/or a trained research assistanvaluntarily agree to take part in this
research study onThe carriage of methicillin resistant Staphylococcus aureus among
health care workers at Kenyatta National Hospital”.| am aware results of the study may
not benefit me directly but they might benefit th&ure management of nosocomial
infections.

| have also been informed that the process of pinigithe samples is safe. There may just be
associated discomfort while obtaining the nasalbswa

| am aware that the cost of the research shalldtdognthe researcher.

| am also awarécan withdraw from this study without jeopardizinty career.
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APPENDIX V: STUDY QUESTIONAIRRE

Questionnaire for the research on the Carriage of Mthicillin resistant Staphylococcus

aureus among Health care workers at KNHs ICU, Renal and Brns units

Instructions:

1. The purpose of this questionnaire is to obtafaormation for study purposes only. The
Information obtained will go a long way in mininmg nosocomial spread of infections.

2. Your responses will be held in total confidence.

3. The questionnaire has 3 sections. Completb@akections.

4. Put the filled questionnaire in the given enpeland seal it. Hand it over to the researcher
or the research assistant.

UNIT

ICU

BURNS UNIT

RENAL UNIT

MED WARD

A.SOCIAL DEMOGRAPHIC DATA
1. CATEGORY OF STAFF

CONSULTANT

REGISTRAR

GENERAL
PRACTITIONER

CLINICAL OFFICER

NURSE

OTHER
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2. AGE IN YEARS

20-29

30-39

40-49

50-59

>60

3. GENDER

Male

Female

4. MARITAL STATUS

Single

Married

Separated

Divorced

Widowed

5. TRAINING BACKGROUND OF RESPONDENT

Masters

Bachelors

Diploma

Certificate

Other

B.TRAINING ON INFECTION CONTROL PRACTICES
1. Have you undergone any training programme ofrgbof infectious diseases?

Yes

No
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2. Indicate in the table below the up-date coumsemfection control program that you have

attended, if any

Title /course Date (year/month) Duration(days

C. RISK FACTORS

1. How long have you worked at the unit (days)

0-7

8-15

16-23

>24

2. Do you use gloves while handling a patient?

Yes

No

3. Do you wear a different pair of gloves while haalling a different patient?

Yes

No

4. | clean my hands after handling a patient

With water only | With water angdWith Sanitizer

soap

Always

Sometimes

Rarely
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5.Co-morbidities

Yes No
Skin lesion
Sinusitis, rhinitis
Chronic otitis
externa
Recent uti

6. Working hours/Shift

Day

Night

Both day and
night
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LABORATORY RESULTS

REF NO:

DESIGNATION:

POSITIVE NEGATIVE
TEST

1.COAGULASE TEST

2.CATALASE TEST

3.0XACILLIN
RESISTANCE

ANTIBIOTIC SUSCEPTIBILITY

SENSITIVE RESISTANT
ANTIBIOTIC

SULFAMETHOXAZOLE/TRIMETHOPRIM

GENTAMYCIN

LINEZOLID

CIPROFLOXACIN

ERYTHROMYCIN

TETRACYCLINE

VANCOMYCIN

AMPICILLIN

PENICILLIN
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APPENDIX VI: KNH/UON-ERC LETTER OF APPROVAL

KENYATTA NATIONAL HOSPITAL

COLLEGE OF HEALTH SCIENCES P O BOX 20723 Code 00202

P O BOX 19676 Code 00202 KNH/UON-ERC Tel: 726300-9

Telegrams: varsity Email: uonknh_erc@uonbi.ac.ke Fax: 725272

(254-020) 2726300 Ext 44355 k& Website: http://erc.uonbi.ac.ke Telegrams: MEDSUP, Nairobi
Ref: KNH-ERC/A/6 14t January 2015

Dr. Alex W Mogere
Dept of Clinical Medicine & Therapeutics
School Of Medicine

University Of Nairobi

Dear Dr. Mogere

\O "'f/“ . AN
RESEARCH PROPOSAL: CARRIAGE RATE OF METHICILLIN RESISTANT STAPHYLOCOECUS AUREU:
AMONG KENYATTA NATIONAL REFERRAL HOSPITAL HEALTH CARE WORKERS “{R617/10720

[E 16 mnz;
\ .

\ .
\© ‘,;“ ,)(:) Pons

This is to inform you that the KNH/UoN-Ethics & Research Committee (KNH/UoN-ERC) has reviewed
and approved your above proposal. The approval periods are 14t January 2015 to 13" January 2016.

This approval is subject to compliance with the following requirements:

a)
b)

c)

d)

Only approved documents (informed consents, study instruments, advertising materials etc) wil! be used.
All changes (amendments, deviations, violations etc) are submitted for review and approval by KNH/UoN
ERC before implementation.

Death and life threatening problems and severe adverse events (SAEs) or unexpected adverse events
whether related or unrelated to the study must be reported to the KNH/UoN ERC withir 72 hours of
notification.

Any changes, anticipated or otherwise that may increase the risks or affect safety or welfare of study
participants and others or affect the integrity of the research must be reported to KNH/UoN ERC within 72
hours. .

Submission of a request for renewal of approval at least 60 days prior to expiry of the approval period.
(Attach a comprehensive progress report to support the renewal).

Clearance for export of biological specimens must be obtained from KNH/UoN-Ethics & Research
Committee for each batch of shipment.

Submission of an executive summary report within 90 days upon completion of the study

This information will form part of the data base that will be consulted in future when processing related
research studies so as to minimize chances of study duplication and/or plagiarism.

For more details consult the KNH/UoN ERC website www.erc.uonbi.ac.ke

Protect to discover
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~L. CHINDIA
SECRETARY, KNH/UON-ERC

c.c.

The Principal, College of Health Sciences, UoN

The Deputy Director CS, KNH

The Assistant Director, Health Information, KNH

The Chairperson, KNH/UON-ERC

The Dean, School of Medicine, UoN

The Chairman, Dept. of Clinical Medicine and Therapeutics, UoN
Supervisors: Prof. K.M. BHatt, Prof .E.Amayo, Ms Winnie Mutai

Protect to discover
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