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ABSTRACT

BacKdround: Bloodstream infection is one of the most commde-tlhireatening condition i

w N -

10

hosditalized pediatrics especially if associatethwesistant microbes. The aim of the pregent

stud¥3was to determine the incidence, predispofetprs, microbiological and antimicrobial
resistdnce patterns in suspected BSI pediatriemstiin different wards of Madinah Maternity

and IGhildren's Hospital, Saudi Arabia. During orearyperiod from July 1, 2009 to June 30,

20106
Methdds: Blood cultures were performed to all cases (n=68)9 Microorganisms were
idenfiBed by cultural characteristics, Gram staimd biochemical profiles. BD Phoenix™ was
used $h confirmation of identification of all BSIr@n-negative isolates. Antibiotic susceptibility
patt@® of isolates was further done by using diffkision method.
Resdlts: 728 cases (6%) were diagnosed of bloodstreamtiafeaccording to positive bloog

cult¥2s. The overall mortality rate was 11%. Graositive, Gram-negative and yeast accourjted

for @88%, 31.6% and 4.6%. Coagulase-negative gtapbcci were the most prevalent Gram-
posifide isolates (44%); whilSerratia marcescensand Klebsiella pneumoniaevere the mos
comton Gram-negative isolates. Gram-positive becteere mostly sensitive to cephalothin
(86.@%) and vancomycin (76.8%), while Gram-negathecteria were mostly sensitive to
pipekcillin/tazobactam (92.9%), ciprofloxacin (9%) and meropenem (91%).
CongRision: The incidence rate of BSI is high in ICU infant®, Special attention should be

giveR9o the quality of care for these neonatasfmrove safety. There was appreciable resistance

to c@thmonly used antibiotics; and continued moimtprof antibiotic resistance is of grept
imp@&iance to ensure the proper use of antibiotind to detect any increasing trends
resisidnce.
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34 INTRODUCTION

Bloo8iStream infections (BSls) are among the moshroon hospital-acquired infections in

in

pediaéic patients, and are responsible for apprately 10% to 30% of the cases (Gray, 2004).

BSI 8&/an important cause of death, giving a r&t25e50% (Gill et al., 2006).

Risk3tactors for hospital acquired BSI include: rpegurity, prolonged hospitalization, intensive

care3@nit (ICU) admission, indwelling catheteripatiand mechanical ventilation (Babay et al.,

20030

Mos8Df the literature concerning BSI is generatenn adult patients that cannot be directly

extrdolated to children because of significantedéinces in age, underlying medical conditions

and e, and distribution of pathogens (Yogarajlet2002).

Bact®tiological culture to isolate the offendinghmen and knowledge about sensitivity pattern

of théSsolates remain the core of definitive diagis and management of BSI.
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Ratekbof antimicrobial resistance are increasipigllanowadays with patterns of large variations
betwkEn countries. Thus, knowledge of local antiatiial resistance patterns is essential to guide
emp#i&al and pathogen-specific therapy within hogpital.

Antid8crobial resistance in nosocomial BSls is ganaealth care—associated (HA) problem that
has 30negative impact on patient morbidity and atioyt(Foglia et al., 2007). Factors that result
in irfckeased resistance in nosocomial pathogenkidecthe inappropriate and high use of
antithigtics, limited availability of infection prewtion and control programs, limited surveillance
systédis to measure HA infections and increasedotisevasive medical devices and invasive
prockdlures at ICUs (Hsueh et al., 2002, Paskovaa}.e2005). An important consequence of
antirbcrobial resistance is treatment failure ferisus infections in hospitalized patients, that is
ofte’b@ssociated with higher rates of morbidity,rtaidy, longer hospital stays, and increased
cost§Df medical care (Carmeli et al., 2002, Engens al., 2003).

Althé8gh some studies on the incidence of BSI idigteic patients have been conducted in Saudi
Arals8, information on its incidence is lackingMadinah Region. Thus, the aim of the present
studgOwas to determine the incidence, predispo&intprs, microbiological and antimicrobial
resifidnce patterns in pediatric patients in diffierwards of Madinah Maternity and Children's
Hospizal (MMCH); so that a guideline can be prepafer empirical antibiotic therapy in the
hoshal.

84 MATERIALS AND METHODS

2.1 &3udy location and patients

The gGesent retrospective study was conducted inClMMMadinah Munawarah city, located in
the @iéstern part of Saudi Arabia, during one yesniog from 1 July 2009 to 30 June 2010.
MMGBI, which has 500 beds, is the main referrapitasfor Madinah region.

Cliné®al standards of practice in hospitals enillecting blood for culture from patients
exhiBlling clinical signs of infection (eg, feveB& C). During the study period, 11968 suspected
BSI fkdiatric patients (new born to 14 years) wiemolved from different wards at MMCH
[Pedi@tric Intensive Care Unit (PICU), Neonatakhmive Care Unit (NICU), Minimal Care Unit
(MCHEB, In-Patient Wards (IPWs) and Out-Patient Dépant (OPD)]. Their mean age was
803.B8+1234.4 days with min. age of 2 days and b4 years.

Dat&5Svas collected from each patient, eg, age, egeridcation (hospital ward), length of
hospitalization and risk factor including intraveisodevices, urinary catheters, hemodialysis
shutg, endotracheal tubes, ventilator support,paedous antibiotic given within the last month.
Gest8ional age and birth body weight was additidata collected for NICU deaths patients.

2.2 ¥splation, identification and antibiotic suscefibility testing of microbial isolates
fron8@SI cases

Bloo8llsamples for culture were obtained from peidigtatients by venipuncture after preparation
of tf&2 skin with 70% isopropyl alcohol or from uditdl catheters using aseptic techniques.
Ped&dric blood culture bottle (Bactec Peds plug@~ml culture vial, aerobic resin) was
inocBlated aseptically with 1-3 ml of blood fromclacase in accordance with the manufacturer’s
instr@6tions. The bottles were then incubated & Bactec 9240 instrument (Becton Dickinson,
USAg6or at least 7 days.

Spe&imens from the positive bottles, were gramnsthi sub-cultured on the following media:
bloo88agar, chocolate agar, MacConkey's agar abduBaud dextrose agar. Chocolate agar and
bloo89agar plates were incubated in a CO2 incubattdr 5% to 10% CO2 for up to 48 hours
whil®®@ther culture plates were incubated aerolyicalernight at 37 °C.

Iden@ification of blood culture isolates was basedcultural characteristics, results of catalase,
coad@dase, oxidase, urease, germ tube, optochaitrdzan and biochemical profiles using API



test9BBioMérieux, France) specific for gram-negatrganisms. BD Phoenix™ NMIC/ID panels
wer@4lso used in confirmation of identificationadifBS| Gram-negative isolates.

FurtB&rmore, antibiotic susceptibility testing wedsene according to National Committee for
Clinigél Laboratory Standards (NCCLS, 2005).

87 RESULTS AND DISCUSSION

Acc@®8ling to positive blood cultures, 728 cases )&% re diagnosed of BSI out of the 11968
sus@ted BSI pediatric patients at MMCH duringstugly period.

Tabl&D shows some demographic characteristidseo?28 confirmed BSI pediatric patients. The
high&6tlmean duration of hospital stay was repdrad MCU (9 months). The overall mortality
rate 1035 11% (80/728) with the most deaths nunggorted from ICU patients.
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Tabi®d. Some demographic characteristics of the 8Zonfirmed BSI pediatric
patieags

Characteristics NICU PICU MCU IPWs OPD Total

No. of patients 241 138 6 68 275 728

Male 139 70 5 41 160 415

Female 102 68 1 27 115 313

Mean duration of 37 days 28 days 9 months 15 days 0

hospital stay

No. of microbial isolates 280 186 9 74 278 827

Patient deaths 45 30 4 1 0 80

Mortality rate 18.7% 21.7% 66.7% 1.5% 0 11%
(45/241) (30/138) (4/6) (1/68) (0/275) (80/728)

NICUA Bleonatal Intensive Care Unit, PICU= Pedialmiensive Care Unit, MCU= Minimal Care Unit,
IPWd h-Patient Wards, OPD= Out-Patient Department

The Idiferent microbial isolates from BSI pediasrievere illustrated in table 2. A total of 827
micrbbial isolates were detected from 728 BSI pedigpatients. Number of microbial isolates
werd More than number of the total cases because patients had multiple episodes of BSI

with Hifferent organisms.

Mosfi B&| cases 720 (98.9%) were monomicrobial, evBilcases only (1.1%) were polymicrobial

(i.e. 1tWd different organisms were isolated froacle case at the same time).



Grarhlgositive bacteria were the most common cawesatgents causing BSI in those pediatric

patidritS. They were 528 isolates accounting foB%3of the total isolates, whilst 261 isolates

No. of isolates
Micraobial isolates Taotal

(31.62) were Gram-negative bacteria. Furthermoaadiclemia byCandidaspp. was found in

onlyBBlcases (4.6%) and no other fungi was dedecte

Coagizse-negative staphylococci (CoNS) were thet m@mmon pathogens accounting for 44%
of thE2®tal isolates, followed Wytreptococcuspp. (10.6%). Among the Gram-negative bacteria,
S. mMaxdescen’.5%), Klebsiellaspp. (5.8%) andP. aeruginosa(3.9%) were the most common

pathbzens.

Gram2positive bacteria showed a high level of g&ityi to cephalothin (86.6%) and vancomycin
(76.8%) as in Table 3. AlB. aureuswere resistant to penicillins and ampicillin. CoMa&d
mod&R&te susceptibility to cephalothin and cotriemmte, 42.5% and 51.3%, respectively. 80% of

all Si@shylococcuisolates were sensitive to vancomycin.

Whil&38ensitivity of Gram-negative bacteria was %f1to meropenem and (92.9%) to both
pipeiadillin/tazobactam and ciprofloxacin. ImipenessistantP. aeruginosa were 55.6% and

imip@&B2m-resistanicinetobactespp. were 25% (Table 4).

All C3albicansisolated were susceptible to amphotericin B anddhazole. 21% of nok.

albicE3®were resistant to fluconazole and 18.4% were @b amphotericin B.

Table 2. Distribution of the BSI microbial isolatesin the different wards of MMCH



NICU PICU MCU IPWs OPD

Gram-positive organism 150 74 4 58 242 528
CoNS 106 53 2 37 166 364
MRSA 22 3 1 5 0 31
S. aureusion MRSA 5 4 0 4 14 27
Streptococcuspp 14 10 1 9 54 88
Micrococcusspp 1 1 0 0 1 3
Enterococcuspp 2 2 0 3 1 8
Corynebacterium diphtheria 0 0 0 0 4 4
Bacillusspp 0 1 0 0 2 3
Gram-negative organism 11z 95 5 14 35 261
Klebsiellaspp 26 11 1 2 8 48
Pseudomonas aeruginosa 25 3 1 0 3 32
Enterobactespp 9 18 0 3 4 34
Acinetobactespp 6 12 1 2 3 24
E. coli 11 4 0 2 3 20
Salmonellaspp 5 0 0 1 5 11
Stenotrophomonas maltophilia 4 4 1 0 0 9
Chryseobacterium meningosepticum 4 0 0 1 0 5
Citrobacterspp 1 1 0 1 1 4
Haemophilus influenzae 1 2 0 0 2 5
Moraxellaspp 0 0 0 0 2 2
Brucellaspp 0 0 0 1 3 4
Achromobactespp 1 0 0 0 0 1
Serratia marcescens 19 40 1 1 1 62
Fungi 18 17 0 2 1 38
Candida albicans 4 1 0 0 0 5
Non Candida albicans 14 16 0 2 1 33
Total no. of isolates 280 186 9 74 278 827

135
CoNB6 Coagulase-negative staphylococci, MRSA= Mdlini-resistant S. aureus NICU=

Neof&fal Intensive Care Unit, PICU= Pediatric Istea Care Unit, MCU= Minimal Care Unit,
IPW%38n-Patient Ward€§)PD= Out-Patient Department.

Table 3. Antibacterial resistance rate of BSI Grampositive isolates understudy (n= 112) 139

Antibacterials Antibacterial resistance rates No. (%)
CoNS S. aureus Streptococcuspp. Enterococcuspp. Micrococcusspp.
n =80 n=10 n=15 n=4 n=3

PG 74 (92.5) 10 (100) 11 (73.3) 4 (100) 3 (100)

E 69 (86.3 1 (10 4(26.7 4 (100 3 (100

AP 73 (91.3) 10 (100) 10 (66.7) 4 (100) 3 (100)

KF 8 (10) 0 (0) 3(20) 4 (100) 0 (0)

CD 34 (42.5) 1 (10) 5(33.3) 3 (75) 0 (0)

TS 41 (51.3) 1 (10) 11 (73.3) 2 (50) 0 (0)

VA 21 (26.3) 2 (20) 3(20) 0 (0) 0(0)

PG=FHicilins G, EErythromycin, AP=Ampicillin, KF= Cephalothin, CD= Clindamycin, TS=
Cotritdbkazole, VA= Vancomycin.



Table 4. Antibacterial resistance rate of BSI Grampegative isolates under study (n= 112) 142

Antibacterial resistance rates No. (%

Antibacterials Klebsiellaspp. E. coli S. marcescens Enterobacteispp. P. aeruginosa Salmonellaspp. Citrobacterspp.  Acinetobacter Chryseobacterium S. maltophilia  Moraxellaspp.

n =230 n=10 n=25 n=13 n=18 n=3 n=2 spp. meningosepticum n=3 n=1

n=4 n=3
Beta-lactams
CTX 11 (36.7) 1(10) 0(0) 0 (0) 18 (100) 0 (0) 1 (50) 1 (25) 3 (100) 3 (100) 0 (0)
CAZ 11 (36.7) 1 (10) 1(4) 0 (0) 1 (5.6) 2 (66.7) 1 (50) 1 (25) 3 (100) 2 (66.7) 0 (0)
CRO 13 (43.3) 1 (10) 9 (36) 0 (0) 11 (61.1) 3 (100) 1 (50) 2 (50) 2 (66.7) 3 (100) 1 (100)
CPD 11 (36.7) 1(10) 5 (20) 0 (0) 18 (100) 2 (66.7) 1 (50) 3 (75) 3 (100) 3 (100) 0 (0)
KF 17 (56.7) 7 (70) 25 (100) 12 (92.3) 18 (100) 3 (100) 1 (50) 4 (100) 3 (100) 3 (100) 1 (100)
CXM 10 (33.3) 1(10) 25 (100) 13 (100) 18 (100) 2 (66.7) 1 (50) 3 (75) 3 (100) 3 (100) 0 (0)
FOX 7  (23.3) 0(0) 25 (100) 12 (92.3) 18 (100) 2 (66.7) 1 (50) 4 (100) 3 (100) 3 (100) 1 (100)
FEP 11 (36.7) 1 (10) 0(0) 0 (0) 1(5.6) 1(33.3) 1 (50) 1(25) 3 (100) 3 (100) 0 (0)
AMP 30 (100) 10 (100) 25 (100) 12 (92.3) 18 (100) 2 (66.7) 2 (100) 4 (100) 3 (100) 3 (100) 0 (0)
PIP 17 (56.7) 8 (80) 1(4) 0(0) 1(5.6) 2 (66.7) 1 (50) 3(75) 3 (100) 3 (100) 0 (0)
ATM 11 (36.7) 1(10) 5 (20) 0 (0) 4(22.2) 2 (66.7) 1 (50) 4 (100) 3 (100) 3 (100) 0 (0)
IMI 0 (0) 0(0) 0(0) 0 (0) 10 (55.6) 0(0) 0 (0) 1 (25) 3 (100) 3 (100) 0 (0)
MEM 0 (0) 0(0) 14) 0(0) 2(11.1) 0(0) 0(0) 1(25) 3 (100) 3 (100) 0 (0
B-lactamsp-lactamase inhibitors
AUG 17 (56.7) 2 (20) 25 (100) 11 (84.6) 18 (100) 0 (0) 1 (50) 4 (100) 3 (100) 3 (100) 0 (0)
TZP 0 (0) 0(0) 1(4) 0(0) 1(5.6) 0(0) 0 (0 1 (25) 3 (100) 2 (66.7) 0 (0
non p-lactams

GM 8 (26.7) 0 (0) 1(4) 0 (0) 3(16.7) 3 (100) 0 (0) 1(25) 3 (100) 3 (100) 0 (0)
AK 1 (3.3) 0(0) 1(4) 0 (0) 3(16.7) 3 (100) 0 (0) 1(25) 3 (100) 3 (100) 0(0)
CIP 2 (6.7) 0(0) 0(0) 0 (0) 3(16.7) 0(0) 0 (0) 1 (25) 0 (0) 2 (66.7) 0(0)
TS 13 (43.3) 6 (60) 2(8) 1(7.7) 18 (100) 2 (66.7) 1 (50) 4 (100) 3 (100) 1(33.3) 1 (100)

CTX243Ffotaxime, CAZ= Ceftazidime, CRO= Ceftriaxo D= Cefpodoxime, KF= Cephalothin, CXM= Cefuroxirf@X= Cefoxitin, FEP= Cefepime, AMP= Ampicillin, PIP=
Pipedaddllin, ATM= Aztreonam, IMI= Imipenem, MEM= Mepenem, AUG= amoxicillin-clavulanic acid, TZP= Pigeitlin/tazobactam, GM= Gentamicin, Ak= Amikacin,F&l
Ciprdfftixacin, TS= cotrimoxazole.



BSI H4iB carries high morbidity and mortality iro$pitalized patients despite the availability ofreat
soplidfficated therapeutic modalities (Blomberd.e2807).

In tHel®resent investigation, we analyzed cliniaatl microbiological characteristics of BSI pediatri
patiddS in a Saudi hospital (MMCH), 6% (728/1196Bpediatric patients were having BSI. In contrast
to od5finding, some studies show higher positivde in pediatric patients. In India, it is regattto be
betwieh 36-55 percent (Jain et al., 2003, Mahapah, 2002).

Nos@&@mial BSI, in neonatal, adult, and pediati@tignts, was 38% in ICUs in three large university
hosdife8s in Egypt (Saied et al., 2011). The lovete in our study may be explained by the fact thast
patieri4 received good clinical care, includingraigrobial agents.

In thE56urrent study, BSI was confirmed in 728 B8diatric patients (new born to 14 years) with easi
disedSés. Of them, 415 (57%) were male and 313 )4&ftale. Similar finding have been reported by
Al-ZaB4l (Al-Zamil, 2008) in Riyadh, where 152 (586) were male and 107 (41.3%) female of the total
259 pe8iatric patients (1 month to 15 years) wéhtbremia.

We ttEe® also to assess the risk factors assocwitedBSI|. Of which, the duration of hospitalizatigrior
to thee@ccurrence of BSI is a factor reported m ltterature for cases of multidrug resistance cosoal
BSld §Riedenbach et al., 2004). In the presentystie highest duration of hospital stay was regubrt
fromlGZU followed by NICU and PICU.

Mosi &S5l pediatrics in this study were from ICU @3Fatients, 52%) and stayed for longer duratior wit
contlrdbus use of intravascular and central veroaibeterization. Central venous catheterization was
repote®l to be the most common risk factor for B&d attributed with 4-37% of mortality (Rosenthal e
al., 28%3). Central line associated BSls in peitid@Us extend the length of stay and increasects of
hosgitafization (McLaughlin et al., 2012).

The I®&rall mortality among our patients was 11%isTmortality was higher than that reported from
othet &udy done in an English children’s hosgitalGray (Gray, 2004) where, the overall mortalayer
diredtR0attributable to infection was 2.4%. In &uuoh, the mortality rate in NICU was 18.7% in our
invedfidation, which is comparable (13.4%) to infam a study performed previously in four main
hosdifé2s in Makkah (Asghar, 2006).

Duel@3he diversity of clinical conditions, it wast possible to attribute BSI as a cause of mitrtal all

our padents. As, mortality could be attributeddifferent factors such as the causative organisigs,
unddriRBng diseases and ICU admission (Babay, 20WWijh respect to the organisms, the most
comirkdhly isolated organisms in patients who die®8f in this work were CoNXlebsiella spp. and
Candidiaspp. In a study by Babay (Babay, 2007), CoNSaureusandEnterococcuspp. were the most
leadiryfto death. In study of Martin et al. (Maréihal., 1989), mortality due to CoNS was repottede
14%179

In tHiS0nvestigation, 33 cases (73%) were pretamong neonates deaths. Premature neonates are at
espddally high risk of infection because of tHeitk of protective maternal antibodies, underdgwetb
innat8dmmunity and their fragile, easily damagtkih.sHowever, while the newborn intrinsically facas
incrdaBd risk of infection, failures at criticadipts in the system of care can greatly increage ribk
(Mah®®z et al., 2010).

In tHi85study, the most common reasons for NICU iasgion were respiratory distress syndrome,
intral®rine growth retardation, premature ruptafe membranes, congenital heart defect, hyaline
menill@ane disease, very low birth weight, sepsjgticsshock, hydrocephalus and prematurity. In aystu
carrig®8out in NICU in Abha general hospital by Nalz et al. (Mahfouz et al., 2010), the five prigar
reasb83 for admission to the NICU were preterm &lihg membrane disease, transient tachypnoea of
newh®fh, meconium asphyxia syndrome, birth asptgmacongenital anomaly.

Mosi9BSI cases 720 (98.9%) in this work were mormoatiial while 8 cases only (1.1%) were
polyd8&obial. Polymicrobial BSI was caused By viridians CoNS, Klebsiella spp., Acinetobacter
Cand®i spp., Enterobacterspp. andS. marcescendPolymicrobial bacteremia was found in 13 cases
(5.2994n a previous local study by Al-Zamil (Al-Zé, 2008). Polymicrobial bacteremia was previously



repot@%sl to be caused By coli, P. aeroginosaK. pneumoniaeK. oxytocaS. marcesceu&. cloacaeand
A. ba@éanni(Emori and Gaynes, 1993).

In df7 study, Gram-positive, Gram-negative and tyeascounted for 63.8%, 31.6% and 4.6%,
respe@8vely. Similarly, they were 66.2%, 31.3% a®@% of isolates, respectively in a study at
Birm®§ham children’s hospital over 7 years (Gr2ag04).

Baba9p@Babay, 2007) found Gram-positive bacterigewhe most common isolates accounting for 50
(6192DDf the total isolates whilst 31 (38%) werea@rnegative bacteria in King Khalid University
Hospital, Riyadh. Also, in Kuwait, Gram-positiveganisms and Gram-negative organisms were cultured
from203% and 25% of the total microbial isolate®ifiaa et al., 2001). Babay et al. (Babay et al.5200
repaz@dl 78.6% of the total isolates were Gramtp@sbacteria, 20% Gram-negative bacteria whilé/d.3
wer@Q05 glabrata In another local study done in Makkah hospitglsAbghar (2006), comprising elderly
pati@@é and pediatric patients, Gram-positive miggas, Gram-negative organisms a@edndida spp.
wer@0fvolved in 56.6%, 37.5% and 5.9% of casekti#d above literature were in accordance to our
resul®&s Gram-positive bacteria were more pravdlean Gram-negative bacteria. Also, this findisg

in agi@®ment with the general concept reportecdbmesinternational studies that noting the increase
septHinic cases among Gram-positive bacteria cmdpavith Gram-negative (NCCLS, 2005,
Had2iyannis et al., 2004, Karchmer, 2000). On ttieerohand, some studies performed in Saudi Arabia
revealet a high occurrence of Gram-negative condpaith Gram-positive organisms (Al-Orainey et al.,
1982 1Blbashier et al., 1998).

Graldositive cocci have begun to reemerge as priedmt pathogens in BSI in the early 1980s and it
has b&&n suggested that this change is due totiemohi medical care (Warran et al., 2001). Poysibl
Eurdioand USA for similar reasons, blood cultgrenore likely to yield Gram-positive growth (Sidfer
and Xigplinghoff, 2005).

CoN&l&as the most frequent isolate accounting 486 4f the total isolates in this study. This cobkl
due 2d%he increasing use of intravascular deviicesedical care (Ahmed et al., 2009). CoNS are afne
the Pkt common causes of nosocomial BSI and dsontost common blood culture contaminant
(Haddtn et al.,1999). These contaminants have betred to be common in pediatric patients sinds it
difficd@2to take blood samples from very youngadnfs due to much skin manipulation leading to
contagBnation. In addition, only single samples @sgally taken from these patients and this addhdo
diffi4 of interpretation (Babay et al., 2003)owever, it needs to be pointed out tisatepidermidis
and 2#%er CoNS can cause sepsis particularly itepreinfants, immunosuppressed patients and patient
with2R&avascular devices (Haimi-Cohen et al., 200rhus, the increased isolation of CoNS in blood
cult@2g may reflect a change from regarding tteganisms as normal skin flora to viewing them as
clini@@g significant (Ahmed et al., 2009).

Saie228t al (2011) reported CoNS as the second fmezgient isolate accounting for 25.5% of the total
isola289 recovered from nosocomial BSI, exceede#.ggneumoniaeaccounting for 26.7% of the total
isola284.

The282tond most causative agents after CoNS inpB8iatrics under study wer8treptococcuspp.
(10.8%3, of whom (1.7%) wer&. pneumoniaeS. pneumoniaavas reported previously as the most
com®#h pathogen in children with bacteremia (Hadeoal., 1999). Al-Zamil (2008) reported that the
mos28bmmon Gram-positive isolates from pediatr&l BereS. aureug18.7%) andStreptococcuspp.

(16.294.

The 2@rbportion of blood culture isolates 8f aureusfrom children that are methicillin-resistant is
increadng (Khairulddin et al., 2004). Bacteraerdize to MRSA is associated with high mortality
compaged with methicillin sensitiv@. aureudacteraemia (Ahmed et al., 2009).

WorlRkide, MRSA rates vary widely, from <1% in Deark, Sweden, and The Netherlands to >40% in
the Pited Kingdom, Greece, and Italy (Tiemersmalet 2004). MRSA in the study of Gray (Gray,
200242ached 15.5% . In our study, we encount8teidolates of MRSA of the total 38 aureudsolates
(53.29%), with the highest proportion in NICU (22/371%) suggesting a high dissemination in the
hosptd. This ratio was higher than 13.1% repoitgdKhairuldin et al. (Khairulddin et al., 2004) in
childtéh < 15 years; but lower than 64% in studgafed et al. (2011) from Egypt.



Incr@ddéing MRSA rates have been reported in tgréare centers in Saudi Arabia, from 0.8 to 2.3 per
1,00p4ddmissions between 2000 and 2004 (Balkhy.eP@07). Promoting hand hygiene and isolation
prec2dons are important measures to prevent phead of MRSA and should be implemented and
enfo2déd to control the spread of these highlystast isolates.

GraSQegative bacteria were lower in this studye Thost frequently isolated wer®. marcescens
accabting for 7.5% of the total isolateS. marcescenss a well-recognised cause of outbreaks of
nosaSimial infection, particularly in NICUs (Madaatial., 2011).

Sev@E3 international studies showed tBatcoli andPseudomonaspp. were the most common isolates
amokB4Gram-negative organism from blood culturetiiany et al., 2000, Diekema et al., 1999, Lark et
al., 2330). Gray (2004) showed tHat coli accounted for a greater proportion of neonatal 8H8%). In
som@5previous local studies, the most common Gragative organisms werg. coli (9.1%) and

Pse@8dmonaspp. (8.7%) Asghar, 2006);Pseudomonaspp. (7.3%) ané. coli (6%) Babay, (2007).

In o@5Bivestigation, the incidence of BSI causgdb pneumoniaavas 5.6%. The rate is comparable to
that 2880orted previously 7.4% by Haddon et al. @tedet al., 1999) and 6.6% by Al-Zamil (2008).

P. a@®©@inosaBSI in immunocompromised patients can lead totdedthin the first 72 hours (Munson et
al., 2813). Wendt et al. (1998) and Weinsteinle{1®95) found thaP. aeruginosavas the commonest
Gramelegative pathogen. On contra®y,aeruginosawas isolated from 3.9% of all BSI cases in this
stud26Bhis rate concurs with Al-Zamil (2008), wiooind that 3.5% of cases wdPeaeruginosa

Risk2fttors for acquisition of fungal nosocomigbIB include extended ICU stay, exposure to differen
clas2éS$ of antibiotics, and multiple invasive pthoes (Marchetti et al., 2004). Candida BSI contels

to inkééased length of hospital stay, increasegitadscosts, and most importantly, increased matyid
and 26drtality Garey et al., 2006)Candidaspp. was implicated in 4.6% of all BSI episodgzesenting
the 2i6® most common etiologic agent in this studdrevious studies indicated th@andida spp.
repr@éént the fourth to seventh most common eimlagent causing septicemia, which are in comparabl
to o@760ndings (Lark et al., 2000, Hadziyannisaét 2004,Rangel-Frausto at al., 1999). However, the
rate ¥ Candidaisolates in our study is more than what has beported by Babay et al. (2005) who
dete2¥®C. glabratal.3%. On the other hand, Gomaa et al. (Gomaa,e2@01) detected candidemia in
149%2@8B the neonates which may be attributed toldhge number of antibiotics used and the immune
staty4f the neonates. The proportion of nosodoB#ds due to budding yeast in study of Saied et al
(20125 vas (3.8%).

The 2liéee departments generating the greatest nuafbmicrobial isolates in this study which were;
NICRAWith 33.9% of the total isolates, OPD with @& and PICU with 22.5%. In agreement with other
interha8onal studies, our results confirmed tHaUlis the most important department generating the
grea2@$&t number of positive cultures, which is tyieormal, since most of the patients in the |@té
thos280ho are critically ill or immunocompromisestjuiring mechanical support and indwelling devices
(Una&t al., 2004).

In a282study, the highest number of BSI microbiablates was reported from NICU than other
dep2®&3ents. Previous studies from Saudi Arabiae hdecumented widely varying infection rates
betva®#h individual institutions. The observed iecide of BSI in NICU was 9% at King Khalid
Univgé8sity Hospital, Riyadh (Haque et al., 1990)da10.9% at Abha general hospitdlighfouz et al.,
20186

Incr@&ses in neonatal septicemia have been linkedcteased use of prosthetic devices in hospitals

recen88ears (Brodie et al., 2000); or to bettethods of detection of organisms in blood with more
send®% equipment such as the Bactec 9240 instmufGomaa et al., 2001), that was used in theeptes

stud@9The Bactec 9240 instrument facilitates tAdyedetection of microorganisms from blood cultire

of n@®torn infants when compared with other blooltiuice methods (Garcia-Prats et al., 2000).

Peri@d@iz testing and analysis of antibiotic resista would enable physicians to detect trends in the
resist@Bce pattern to commonly prescribed antitsadti a given organism.
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Gra9dositive bacteria isolated in this work, shdvaevery low level of resistance to cephalothin.4%3)
and 28Bcomycin (23%). Babay et al. (2005) reponeae of the Gram-positive bacteria were resis@ant t
vanasycin. Our results also showed resistance lafge proportion of isolates to penicillin G (9%}
and 28%picillin (89.3%), eg. 100% &. aureusand 73.3% ofStreptococcusspp. were resistant to
penizBg G. In a study of Al-Zamil (2008), 95% & aureusand 38% of S. pneumonawas resistant to
penizBith G.

All B0@lbicansisolated were susceptible to amphotericin B anddihazole in our study. Babay et al.
(200%)1reported the sensitivity of all fungal &tals to all antifungal agents tested.

Resid@nce t@-lactams, especially third-generation cephalosgoend nonB-lactams, among clinical
isolz383 of Gram-negative bacteria is increasingdwide (Andrews, 2001). Previous use of more than
two 3DHerent families of antimicrobials in patienwith BSI increased the risk for ESBL-producing
straiB@Ruirante et al., 2011). The 112 Gram-negative isolate$im $tudy demonstrated a high level of
resigfiice, 40% towards cefpodoxime, cefotaximiazidime, ceftriaxone and aztreonam. This type of
resigfrce is a marker for the presence of extespectrump-lactamases (ESBL) (Nathisuwan et al.,
200B08 Phenotypic screening of beta-lactamases Ihou
be p&@@®rmed. Moreover, bla genes could be ideuwtifi

A liBitétion of this study is that antibiotic setigity was done for only 27.09% (224/827) of theato
isole3a4.

412CONCLUSION
BSIS8&B8 a major cause of morbidity and mortalitpediatrics. The pathogen distribution was défer
fronBidose in the developed countries with a predance of CoNSStreptococcuspp. & Serratia
mar&dscensThe incidence rate of BSI is high in ICU infanB®, special attention should be given to the
qualgg®f care for these neonates to improve gafet
The3l¥vas appreciable resistance to commonly usébiatics. Physicians should receive regularly
upd3®8 antibiograms to be familiar with trends tloe antimicrobial agents used frequently in their
hosg@fis. This information is crucial for clinicere management and for improving antimicrobial
presg#iBing habits and performance-based infegiienention and control practices.
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