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ABSTRACT

Sepsis is one of the most leading causes of mortality and morbidity in neonates in around the World. According to
the WHO dtatistics, neonatal infection is causing five million neonatal deaths in the World annually and about 98%
of deaths do occur in developing countries, so regarding importance of neonatal sepsis this study aimed to
characterize Prevalence and types of bacteria associated with Neonatal Sepsis in Neonatal ward from Ghaem
hospital of Mashhad, Iran. According to the information available in the archives of patient records and HIS system
a total of 370 patients were studied with suspected neonatal sepsis and the collected data were analyzed by SPSS
software and chi-square test. Among 370 blood culture samples from neonate with suspected sepsis 27(7.3%)
samples were positive. The highest prevalent organisms were Klebsiella pneumoniae with prevalence (40.7%). And
the Saphylococcus epidermidis and Staphylococcus aureus were the second and third most frequently reported
isolated organisms in the blood culture specimens, with prevalence 29.6% and 14.8% respectively. In K.
pneumoniae the most resistance was to Ceftriaxone (91%) and the most susceptibility to Imipeneme with sensitivity
63.7% as well asin S epidermidis the highest resistance was to Erythromycin (66.7%) and the most susceptibility
was to Vancomycin with sensitivity55.6%. In regarding our results it is recommended that clinical trials to be
performed in hospital centers to compare standard antibiotic protocols with the current basic antimicrobial
treatment protocols. Early identification and suitable antibiotic treatments be able to help diminish the related
complications and problems.
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INTRODUCTION

Sepsis is one of thmost leading causes of mortality and morbidity @omnates in around the World [1]. According
to the WHO statistics, neonatal infection is cagsine million neonatal deaths in the World annyathd about
98% of deaths do occur in developing countriesTRE prevalence of sepsis is different from one tsitanother but
in general, this rate (per 1000 live births), i8-8.in Europe, 1-4 in North America, 1.4 in JamaiBzd in
Guadeloupe, and 10 in South Trinidad [3], overh# prevalence of neonatal sepsis is between 13-/45%
Because the prevalence of neonatal sepsis is elitfédrom one site to another, recognition of causadgents and
awareness of their sensitivity to antibacterial gérin treatment of suspected sepsis neonates hapedal
importance [5]. In total sepsis is divided in twat@gories; early-onset sepsis and late-onset gdpsighe signs and
symptoms of early-onset sepsis is begin from hitiment until seven days after birth but the latsebrsepsis is
begin from seventh day after birth [4]. The mostamon of neonatal sepsis afaphylococcus aureus, Group B
streptococci Klebsiella species Escherichia coli, Pseudomonas species Acinetobacter baumannii and
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Sreptococcus pneumonia [6-11]. Several approaches to limiting the rigksepsis are: 1) inhibition of overgrowth
and penetration of microbiota to bloodstream [t2}ection and treatment of carrier of pathogentdréa [13, 14]
inactivation of bacteria in local infections usimg@nothechnology [15-18] and photodynamictherapy-Z2p
eradication of important extensively-, and pandregjstant healthcare-associated pathogen [24-28}th8 present
study aimed to characterize prevalence and typéscteria associated with neonatal sepsis in nabwatrd from
Ghaem hospital of Mashhad, Iran.

MATERIALSAND METHODS

The present study is retrospective and descripitiveshich the survey was conducted on the clinidabd cultures
samples from neonatal ward, Ghaem hospital, MasHhred in 2013. According to the information aeie in the
archives of patient records and HIS system a td840 patients were studied with suspected nebsapsis. These
neonates were hospitalized because they had néseats symptoms. Then based on laboratory guigelirom
suspected patients about 5-10 ml blood by the wanat'ses were drawn and inoculum in blood cultattds, for at
least a week the blood cultures were hold in 37elegC and in through 24, 48, 72 hours and a wiek ldood
drawing the sub culturing on the EMB, blood agadt ahocolate agar was done. After this time, regaydiolonies
morphology, bacterial colonies in stained smear asihg diagnostic/differential media the detectiand
identification process was performed for isolatedtbria from positive cultures [29]and antimicradlsiasceptibility
testing was performed by the standard agar digffustbbn method according to Clinical and Lahiory
Standards Institute (CLSI) recommendations [3%[the collected data were analyzed by spss seftvad chi-
square test was used for pair differences. Diffeesnwith P Value < 0.05 were considered as sigmificThe
antimicrobial disks were used in this study inchgji Tetracycline (TE), Penicillin (P), PiperacillitPIP),
Ceftazidime (CFM), Erythromycin(E), Vancomycin (V)Oxacillin (OX), Doxycyciline (D),Ciprofloxacin (B),
Gentamicin (GM), Cefotaxime (CTX),Azitromycin(AZM}eftazidime(CAZ),Kanamaycin(K), Ceftriaxone (CRO),
Imipeneme (IMP),Cefalotin(CF), Meropenem(MEN), QGafome(CTX), Cefazolin(CzZ), Clindamycin(CC),
Ciprofloxacin(CP).

RESULTS

Among 370 blood culture samples from suspectediseg®nates 27(7.3%) samples were positive whichexde
130 and 240 people were male and female respectivebur study, Gram positive organisms accouffioed8.1%

of all positive cultures and the prevalence of Graagative organisms were 51.8%. The highest prataketween
isolated organisms was relateddopneumonia with prevalence (40.7%And theS. epidermidis, Saureus were the
second and third most frequently reported isolategnism in the blood culture specimens with prenveé 29.6%
and 14.8%respectively (figurel).The most resistanck.pneumoniae was to Ceftriaxone, Cefazolin, Oxacillin,
Ceftazidime, Meropenem, Cefalotin, Kanamaycin, &aftime (100%) and the most susceptibility to Vangoin,
Erythromycin with sensitivity 100% (figure3)as wab inS.epidermidis the highest resistance was to Erythromycin,
Ciprofloxacin, Oxacillin, Clindamycin, Cefalotin, eftriaxone, Meropenem, Kanamaycin, Cefotaxime,
Azitromycin(100%) and the most susceptibility wad/fancomycin with sensitivity 75%(figure3).

Table 1 Theresstance pattern of bacterial isolates

Type of organism The number of isolates that resistant to each iatith

No | CZ| E| PIP| CFM| V| TE| CIPl Dl OXAl C CH MEN IPM CRO @Al P K| CT| AZM | GM

Saureus 4 3 3 4 4 2 1 3 3 4 3 3 3 4 3 4 f ) B 4

Citrobactrfreundii 1 1 1 0 1 1 0 1 1 1 1 1 0 0 1 1 L L D 1

E.coli 1 1 0 0 1 1 1 1 1 1 1 0 1 1 0 0 1 0 D 1

Enterococcus 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 0 1 L L 1

Sepidermidis 8 7 8 7 7 1 5 8 6 8 8 8 8 7 8 7 4 B B 8
K.pneumoniae 11 11 0 10 11 10| 0 10 11 10 11 11 4 11 10 |11 910 10

The applied antibiotics disks: Tetracycline (TE), Penicillin (P), Piperacillin (PIP), Ceftazidime (CFM), Erythromycin(E), Vancomycin (V),
Oxacillin (OX), Doxycyciline (D), Ciprofloxacin (CIP), Gentamicin (GM), Cefotaxime (CTX),
Azitromycin(AZM).Ceftazidime(CAZ),Kanamaycin(K), Ceftriaxone (CRO), Imipeneme (IMP), Cefalotin(CF), Meropenem(MEN),
Cefotaxime(CTX), Cefazolin(CZ), Clindamycin(CC), Ciprofloxacin(CP),
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Figure 1 prevalence of isolated organismsin neonatal sepsis
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Figure2 Antibiotic sensitivity and resistance pattern of Klebsiella pneumoniae isolates
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Figure3 Antibiotic sensitivity and resistance pattern of S.epider midis
DISCUSSION

Developing countries included about 99% of thenested 4 million neonatal deaths (accountable fasuab
34/1,000 live births) worldwide [31] but in devekxp countries wherein neonatal mortality result fre@psis is
approximately 5/1,000 live births [32]. In spite dévelopment in health system neonatal sepsisistitine of
leading cause of deaths in neonates [1]. The pravelrate of neonatal sepsis is different in eatimtcy; even in
within a country from one site to another one [38jor prevent and control of neonatal infectiong#th area, it
appear that the epidemiologic studies and survesging agents of infections in each area is necgséar this
reason, we performed this study on the patients siispected neonatal sepsis and from 370 samplé3%4) cases
were positive, in which the most prevalent bactergéae K. pneumonia andS. epidermidis with prevalence 40.7%,
29.6% respectively. In our study, gram negativeanigms accounted for 51.8% of all positive cultutbis finding

is correlate with the studies carried out by Mowdihe AH et al [3] and Samiya nazeer kan et al [8Bereas
Gram negative organisms were 72.1% and 87.7% pbaltive cultures respectively. In contrast to study in the
study conducted by Rashidi et al in Sanandaj cityran in 1386 on 700 samples of sepsis suspectedaies,
prevalence 30% was achieved and the most commamisrg wasoagulase-negative Staphylococci [34], in which
the prevalence of neonatal sepsis higher thantadysQureshi et al at the Medical Center in 1386 witidyg of
210 positive blood cultures in hospitalized infaritee prevalence of infection caused by Gram-pgsitirganism
(coagulase-negative Staphylococci) was 68.6% aarth gregativel{. pneumoniae) was 31.4% [35]. In this study
consistent with our studghe most prevalent bacteria betwagam negativeand gram-positivewere related td.
pneumoniae and coagulase-negativ&aphylococci. In accordance with this study Maleki et al repdrtthe
prevalence 7.6% of neonatal sepsis in Kermanshglotiran and the highest rate gfam-positive organisms was
associated with coagulase-negatitaphylococci (28.6%) [36]. In line to our study as discussed Kaistahaet al
during 2003 to 2007 by studying 2247 blood samples,number 296 cases were positive blood culttivaisthe
prevalence rate of sepsis was 13.1% and the nalstesl organisms was. pneumoniae with prevalence 28.3%
[37]. Monjur et al reported 19.4% the prevalence rédteemnatal sepsis and the most prevalent pgagdomonas
aeruginosa (31.4%) followed byK. pneumoniae with prevalence 23.2% [38]. As we observed fromstnof
conducted studies the pneumoniae like our study was one of the most common bacterizeonatal sepsis but in
some studies this was different, for example ituays conducted in Uganda in 2002 presented the megtiently
bacteria weres. aureus and E.coli with prevalence 62.7% and 15.5% respectively aedpttevalence of neonatal
sepsis was 37% [39]. In another study was done amdhia the most highest organism waseudomonas
aeruginosa with prevalence 44% [40] and in another one whi@swone in Nigeria the highest rate of organism
belong toS. aureus with prevalence®9.5% [ 41]. This indicate that the pattern of leaiel causing neonatal sepsis in
various parts of the world is different, this difface possibly due to properties of studied pojoraalong with
nursery practices and local obstetric, type ofweltand patterns of antibiogram test [3]. But ia gresent study
than other studies the prevalence rate of neosafais in the studied hospital was lowRegardingantimicrobial
susceptibility testK. pneumoniae had high sensitivity ratesto Vancomycin, Erythromycin with sensitivity 100%
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and high resistance rate® Ceftriaxone,Ceftriaxone, Cefazolin, Oxacillin, Ceftazidime, Mpenem, Cefalotin,
Kanamaycin, Ceftazidim€l00%). This finding is consistent withe study conducted by Movahedian AH et al
which showed thaK. pneumoniae presented the most resistance to routinely appligibiotics (Ampicillin) also
third generation Cephalosporins [3] as well astirdg conducted by x et al gram-positive and negabiacteria
have presented high resistance to 3rd generatiphal@sporins [42]. IrE. epidermidis the high resistance was to
Erythromycin, Ciprofloxacin, Oxacillin, Clindamygin Cefalotin, Ceftriaxone, Meropenem, Kanamaycin,
Cefotaxime and Azitromycin (100%) and the most ep#bility was to Vancomycin with sensitivity 75%ike our
study Shaw C K et al revealed that the Gram pa@sitirganisms had the most resistance to majorifyenicillins
[43]. Our study established highest resistancemypenem against all bacterial strain, like our gtid Pakistan a
study showed the 100% resistance agamstureus and in the same study and the study by Waseerh hetve
demonestrated100% sensitivity agaiAsinetobacter, Klebseila [42]. Finally the patterns of antibiotic resistarine
various parts of the World is different and antiralwal susceptibility testing should be performegdthe standard
agar disk diffusion method according to @aliand Laboratory Standards Institute (CL8Cpommendations.

CONCLUSION

In regarding our results it is recommended thaticdil trials to be performed in hospital centersampare standard
antibiotic protocols with the current simplified tamicrobial treatment protocalsAcquaintance of organisms
causing neonatal sepsis in different regions, hait aintimicrobial susceptibility, is a necessarggondition before
formulating treatment strategy. Early identificatiand suitable antibiotic treatments be able t liéinish the
related complications.
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