Original Investigation / Ozgiin Arastirma

DOI: 10.5578/ced.201830 - J Pediatr Inf2018;12(3):€99-e104

Evaluation of Our Neonatal Sepsis Cases in Terms of
Causing Microorganism and Antibiotic Resistance

Yenidogan Sepsisli Olgularimizin Etken Mikroorganizma ve
Antibiyotik Direnci Yonunden Degerlendirilmesi

Hayrunnisa Bekis Bozkurt'

" Department of Pediatrics, Kafkas University School of Medicine, Kars, Turkey

Cite this article as: Bekis Bozkurt H. Evaluation of our neonatal sepsis cases in terms of causing microorganism and antibiotic resistance. ] Pediatr Inf 2018;12(3):e99-e104

Abstract

Oz

Objective: The purpose of the study is to evaluate sepsis cases
in Neonatal Intensive Care Unit (NICU) in terms of the causative
microorganisms and antibiotic resistance.

Material and Methods: We retrospectively reviewed 115 patients who
had been diagnosed with clinical sepsis and proven sepsis at the NICU
between 01.01.2013 and 30.09.2014. Patients were classified as early
(0-3 days), late (3-30 days), and very late (> 30 days) sepsis.

Results: A total of 721 patients were admitted to our hospital during
the study period. 11,1% (n= 80) were diagnosed with proven sepsis, and
7.6% (n= 55) were diagnosed with clinical sepsis. Early sepsis (ES), late
sepsis (LS), and very late sepsis (VLS) were found to be 37%, 54.8% and
8.15%, respectively. Coagulase-negative Staphylococcus (CNS) was the
most common etiologic factor in all sepsis groups. The mortality rate
of Klebsiella spp. (Klebsiella pneumoniae 50%, Klebsiella oxytoca 40%)
were found to be the highest. A decrease in sepsis-related mortality rate
from 21.5% to 12.5% and a decrease in rate of K. pneumoniae (25% to
8.3%) was found in 2014 compared with 2013. In general, sensitivity of
ampicillin and gentamicin was very low (0-18%, 23-50%, respectively).
An increase in vancomycin and teicoplanin resistance (3-11%, 3-5.5%)
among gram-positive microorganisms and an increase in amikacin
resistance (59-83%) among gram negative microorganisms in 2014
compared with 2013 were observed.

Conclusion: Close follow-up of the patient’s clinic and culture results
and use of microorganism specific narrow spectrum antibiotics and
compliance with infection control practices will reduce resistance rates.

Giris: Calismanin amaci hastanemiz Yenidogan Yogun Bakim Unitesi
(YYBU)ndeki sepsis olgularinin etken mikroorganizma ve antibiyotik di-
renci yonlinden degerlendirilmesidir.

Gereg ve Yontemler: Calismamiz 1 Ocak 2013 ve 30 Eylil 2014 tarihleri
arasinda YYBU'de klinik sepsis ile kanitlanmis sepsis tanisi almis 115 has-
ta ile geriye donik olarak incelendi. Hastalar erken (0-3. giin), geg (3-30.
glin) ve cok geg (> 30. glin) sepsis olarak siniflandirild.

Bulgular: Belirtilen calisma déneminde hastanemiz YYBU'de toplam
721 hasta yatmistir. Hastalarin %11.1 (n= 80)'i kanitlanmis sepsis, %7.6
(n=55)'s1 klinik sepsis tanisi aldi. Sepsis tanisi alan olgularda erken sepsis
(ES) %37, geg sepsis (GS) %54.8 ve cok geg sepsis (CGS) %8.15 oraninda
bulundu. Tiim sepsis gruplarinda en sik etken olarak koagiilaz-negatif
stafilokok (KNS) saptandi. Mortalite orani en yiksek etkenlerin Klebsiel-
la turleri (Klebsiella pneumoniae %50, Klebsiella oxytoca %40) oldugu
saptandi. 2014 yilinda, 2013 yilina gére sepsis iliskili mortalite oraninin
%21.5'ten %12.5'e dlstiigu ve gram-negatif etkenlerde, 6zellikle mor-
talitesi en ylksek etken olan K. pneumoniae’da azalma (%25'ten %8.3%e)
oldugu belirlendi. Genel olarak ampisilin ve gentamisin duyarliigr ¢cok
disuk (sirastyla %0-18; %23-50) bulundu. 2014 yilinda 2013 yilina gore
gram-pozitif etkenlerde vankomisin ve teikoplanin direncinde artis (si-
rastyla %3-11; %3-5.5); gram-negatif etkenlerde ise amikasin direncinde
artis (%59-83) saptandi.

Sonug: Sepsis tedavi yonetiminde asepsi-antisepsi kurallarina uyulma-
si, hastanin kliniginin ve kdltiir sonuclarinin yakin takibi, etkene 6zgi
mimkin oldugu kadar dar spektrumlu antibiyotik kullanimi direng
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Each unit should determine treatment management according to its own
culture results.

Keywords: Antibiotic resistance, coagulase-negative Staphylococcus,
newborn, sepsis

Introduction

Neonatal sepsis is a clinical syndrome caused by the in-
vasion of the organism by the infectious agent in the first 28
days of life and characterized by the isolation of a specific
pathogen from the blood cultures, and is the primary cause of
infant death (1). However, the cases, in which the agent can-
not be demonstrated but sepsis cannot be excluded by clini-
cal and laboratory findings are called clinical sepsis (2). While
the average frequency of proven sepsis is 16 in 1000 live births
worldwide, the rate of clinical sepsis ranges from 20.7 to 50
in 1000 live births (3). In developed countries, the frequency
of culture-positive neonatal sepsis is 1-10 per 1000 live births,
whereas in developing countries, the incidence of neonatal
sepsis is 49-170 per 1000 live births (4).

Early sepsis (ES) usually occurs within the first 3 days of life
and is most caused by mother-related Group B Streptococcus
(GBS) and Escherichia coli. In developing countries, early sepsis
is caused by gram-negative bacteria rather than gram-posi-
tive bacteria; Klebsiella types, Staphylococcus aureus and E. coli
are the most commonly isolated pathogens, followed by GBS
(5,6). Late sepsis (LS) is usually associated with low birth weight
from day 3 to day 28 of life, and long-term use of a central ve-
nous catheter and prolonged hospitalization. It is the sepsis
group in which CNS, S. aureus, Klebsiella, and Enterococcus are
prominent. Too late sepsis (TLS) is a group of sepsis needed to
be defined recently because premature infants and the ones
with very low birth weight are hospitalized for a long time and
have a chance to survive. After 28" day of TLS, more exposure
to invasive procedures is associated with insufficiency of host
defense mechanismes. It is thought that active microorganisms
in LS are also effective inTLS (7). Considering the importance
of early diagnosis and appropriate treatment of neonatal sep-
sis cases, the risk factors, causative microorganisms, clinical
findings and management of ES, LS, TLS cases are different (8).

The aim of this study is to determine the causative micro-
organisms and to evaluate the antibiotic resistance rates by
evaluating sepsis cases in the NICU between January 1, 2013
and September 30, 2014 retrospectively.

Materials and Methods

Patients diagnosed with sepsis proved in the Neonatal In-
tensive Care Unit of our hospital at 1.1.2013-30.9.2014 and pa-
tients who were diagnosed with sepsis and had treatment were

oranlarini azaltacaktir. Her tinite kendi kiltiir sonuclarina gore tedavi yo-
netimlerini belirlemelidir.

Anahtar Terimler: Antibiyotik direnci, koagilaz-negatif stapfilokok, sep-
sis, yenidogan

included in the study. Patients with possible sepsis (without
clinical signs or with clinical signs but not being supported by
risk factors and/or laboratory) were not included in the study.
Patients were diagnosed in terms of the sepsis beginning time;
if it occured in the first 72 hours, the diagnosis was sepsis, if it
occurred after 72 hours, the diagnosis was late sepsis andit it oc-
cured after the 28™ day of hospitalization in premature infants,
the diagnosis was too late sepsis. Patients’gender, type of deliv-
ery, birth week, birth weight, onset time of sepsis, healing and
death conditions were recorded from the patient files.

Microbiological evaluation: It was achieved culturing the
samples taken from peripheral veins and core catheters under
proper conditions into (BacT/ALERT 3D (biomerieux) mediums.
The microorganisms produced were cultured in blood agar,
chocolate agar and EMB media. The mediums were deposited
on the stove of the hemoculture device of BacT/ALERT (Becton
Dickinson, USA). Definitions using conventional methods have
also been verified with API (bioMerieux) kits, if necessary. Anti-
microbial susceptibility and resistance were determined by Disk
Diffusion method (Vitek 2 Compact, USA) according to the type
of microorganisms produced. The results of the blood culture
tests were examined from the records in the Microbiology Lab-
oratory of our hospital. To consider the CNS strains as the prima-
ry blood circulation factor, clinical findings (fever, hypothermia,
hypotonia, apnea, bradycardia, increased oxygen) and/or lab-
oratory findings (leukocytosis, leukopenia, thrombocytopenia,
CRP increase, etc.) related to the infection presence in the pa-
tient who has the same morphological type or kind of CNS re-
production in two or more blood cultures taken from different
areas and reproduction in blood culture should be observed.
CNS reproduction was evaluated as contamination in the pe-
ripheral blood culture or the culture of central venous catheter /
core catheter of the patients who do not comply with the sepsis
according to the clinic or laboratory findings.

Mean and standard deviation were used in descriptive sta-
tistics during the study. Chi-square test was used to compare
the grouped data. Cases in which p-value was lower than 0.05’
were evaluated as statistically significant. The permission was
obtained from Sakarya University Medical School Ethics Com-
mittee (Date 30.09.2014, number: 71522473 / 050.01.04 / 92).

Results

115 patients who were followed due to sepsis in the NICU
of our hospital between 01.01.2013 and 30.09.2014 were in-
cluded in the study. The total number of the patients who
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were hospitalized in the NICU between these dates was 721. Of
these, 115 were diagnosed with newborn sepsis. 73% of cas-
es were preterm and 27% were term. The frequency of sepsis
in our unit was 18.7%. The mortality rate was 15.7%. While the
mortality rate was 21.4% in 2013, it was found to be 12.5% in
2014. The proven LS was found to be 65%, ES was 21.3% and
TLS was 13.7%. The mortality rate was higher in LS, but there
was no statistical significance (p> 0.05). The percentage of
gram-positive microorganisms was higher than gram-negative
microorganisms in every two years, but the rate of gram-pos-
itive factors was 60.7% in 2013; 75% in 2014; total was 65%.

factors, while penicillin and ampicillin resistance (82-88.8%, re-
spectively) was very high. In gram-negative factors, resistance
to ampicillin was 100%, while piperacillin resistance was 2.8%.
Figure 2 and Figure 3 show the rates of antibiotic resistance of
gram-negative and gram-positive agents over the years. Re-
duction of ampicillin and gentamicin resistance in gram-posi-
tive factors (88.8%-82.3%; 61.5%-50%, respectively) and little
increase in vancomycin resistance (3%-11%) were detected. In

Table 2. Evaluation of isolated microorganisms by years

2013 2014
CNS was the highest one in all groups (Table 1). GBS and Listeria h (%) n (%) p
monocytogenes were only seen in ES, while Enterobacter aero- Gram-positive
genes was seen only in LS. In gram-negative microorganisms K. Coagulase-positive
i 6(10.7) 2(83)
pneumoniae was the most common cause. In 2014, compared Staphylococcus
to 2013, while S. aureus, GBS, L. monocytogenes reduced, and S. aureus 0 6
CNS increased in gram-positive factors; K. pneumoniae and En- Coagulase-positive 23(41) 16(522)
terobacter cloacea decreased and the others increased in gram Staphylococcus '
negative factors (p= 0.037) (Table 2). Figure 1 shows the general 5. epidermidis 5 6
distribution of all sepsis agents. According to the isolated mi- S.warneri 1 2
croorganism, K. pneumoniae and K. oxytoca infections has the S. hominis 4 5
highest mortality rate (n= 8 50%; n= 2 40%) (Table 3). In gener- S. haemolyticus 1 2
al, resistance to glycopeptides (3-8%) was low in gram-positive Other CNS 5 1
Group-B Streptococcus 2(3.6) 0 0.037
Table 1. ‘Distribution of isolated microorgaisms by early, late and too L. monocytogenes 1018) 0
late sepsis groups
Enterococcus 236 0
ES Ls TLS faecalis 39
0 0 0
n (%) n (%) n (%) Gram-negative
Gram-positive -
— K. pneumoniae 14 (25) 2(8.3)
Coagulase-positive
Staphylococcus K. oxytoca 2(3.6) 3(12.5)
S. aureus 0 6 2 E. aerogenes 0 14.1)
g;a%“';s;c”c‘ﬁa“ve 10(55.5) | 23(S.1) 6 (54.5) £ cloacea 6107 0
P Total 56 24
S. epidermidis 3 7 1
CNS: Coagulase-negative Staphylococcus, Chi-square test was used.
S.warneri 0 3 0
S. hominis 0 6 3
S. haemolyticus 4 7 2
B CNS
Other CNS 3 0 0
W 5 gureus
Group-B Streptococcus 2 (11.1) 0 0 i
L. monocytogenes 1(5.6) 0 0
B Enterococcus forcolis
E. faecalis 0 10Q2) 109.1)
B Lizteria monocylogenss
Gram-negative
‘ KlebsieNo provmonice
K. pneumoniae 3(16.6) 12(23.5) 1(9.1)
bsiella
K. oxytoca 1(5.6) 4(7.9) 0 vy i
E. aerogenes 0 1(2) 0
Figure 1. Distribution of active microorganisms.
E. cloacea 1(5.6) 4(7.9) 1(9.1)
Total 18 (36) 51 (68.9) 11(100)
CNS: Coagulase-negative Staphylococcus.
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Figure 2. Antibiotic resistance of gram-positive bacteria over years.

PEN: Penicillin, A: Ampicillin, GN: Gentamicin, CiP: Ciprofloxacin, TEK: Teicoplanin,

VA:Vancomycin.
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Figure 3. Antibiotic resistance of gram-negative bacteria over the years.

A: Ampicillin, GN: Gentamicin, AK: Amikacin, SEF: Cefotaxime, ME: Meropenem, PiP
TZB: Piperacillin tazobactam, CIP: Ciprofloxacin, GSBL: Extended spectrum beta-

lactamase.

Table 3. Mortality rates according to isolated microorganisms

Exitus
n (%)
S.aureus 1(12.5)
CNS 3(7.7)
GBS 0
E. feacalis 0
L. monocytogenes 0
K. pneumoniae 8 (50)
K. oxytoca 2 (40)
E. aerogenes 0
E. cloacea 1(16.6)
Total 15(18.7)
CNS: Coagulase-negative Staphylococcus, GBS: Group B Streptococcus.

gram-negative factors, amikacin resistance (59%-83%) was in-

creased, but meropenem, piperacillin and Extended Spectrum
Beta-Lactamase (ESBL) resistance (36.4%-16.7%, 4.5%-0.2%,
35.7%-0%) decreased.

Discussion

Neonatal sepsis is an important matter because it is one of
the leading causes of neonatal death in our country and all over
the world and is preventable (8-10). Timing and initiation of ap-
propriate antibiotherapy significantly reduce mortality.

The frequency of neonatal sepsis varies between 1.8% and
39.8% and between units in our country (11).1n our study, the fre-
quency of sepsis was found to be 18.7% as in other studies con-
ducted in our country. However, when we look at the frequency
of neonatal sepsis in developed countries, it can be thought that

this high rate may be related with the adaptation process of the
personnel and that our unit is in foundation phase.

Sepsis in term male infants is two times more than term
female babies, but this is not apparent in premature and low
birth weight infants (12). In our study, 60 (52.2%) of the cases
were male and 55 (47.8%) were female. 73% of our cases were
preterm and 27% were term infants. In our study, we found the
LS ratio to be high similar to many other studies conducted in
our country. 54% of our cases and 65% of proven sepsis were LS.

The microorganisms that cause sepsis differ depending on
countries, and units. In developed countries, the most frequent
one is GBS, and the second one is E. coli in ES. In developing
countries, gram-negative factors (Klebsiella, Enterobacter, E. coli,
etc.) are seen in the foreground. In LS, CNS, S. aureus, E. coli and
Klebsiella are more common (13). In our study, CNS was found to
be the most common factor with a rate of 48.75%. K. pneumo-
niae was the second one with the rate of 20% and at the same
time, it had the highest mortality rate. In all sepsis groups, CNS
was detected too much.

Infections caused by CNS have been an important problem
for Europe and America recently. In studies conducted, CNS is
generally caused by that especially very low birth weight infants
have change to survive, and by the invasive interventions such
as especially the central venous catheters applied to them (14-
16). That 73% of our cases were preterm and that they have
more invasive intervention risk may be related to CNS rates.

The most common factor in the studies conducted in our
country as in the developed countries was reported to be CNS
while in ES, Klebsiella types, and S. epidermidis (CNS subtype)
were reported as the most common cause; GBS is a rare factor
(17). In the study by the Turkish Neonatology Association,
which investigated hospital-acquired infections in 2010; it has
been stated that Klebsiella types are the most common factor
in seven of 16 centers, CNS in three, Serratia in three, E. coli in
one center and CNS has been reported to have a high overall
rate. The study of Ozkan et al. in 2014, which includes 7 years
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of experience, has showed that in all sepsis groups, similar to
our study, CNS has been found to be the most common factor.
Similarly, in the study of Kara et al. CNS rate was 46.1%. In recent
years in our country, there are similar studies stating that CNS
is a serious problem (18-20). In our study, while in 2014, there
was an increase in CNS compared to 2013, other gram-positive
factors, Klebsiella types and other gram-negative factors were
decreased. Although CNS was the most common factor; CNS-
induced death was seen in 3 cases (7.7%). K. pneumoniae and
K. oxytoca-induced mortality rates were found to be high; 50%
and 40%, respectively. Consistent with literature, mortality rates
due to gram-negatives were high (21,22).

The mortality rates related to sepsis in the NICUs are be-
tween 15-50% in the ES while 10-20% in the LS (23). Mortality
rate in neonatal sepsis was 15% in our study. It was 21.4% in
2013;12.5% in 2014. In 2014, a significant decrease in mortality
was observed in proven sepsis. This situation was evaluated as
a positive result of infection control measures in 2014. Our find-
ings are similar to other studies in our country (24,25). However,
contrary to the literature, mortality in LS was not found to be
significant but higher. It was thought to be related to that most
of our cases were preterm and had low birth weight.

With the widespread use of antibiotics, neonatal sepsis mor-
tality decreases from 60-80% to 10% but antibiotic resistance
resulting from the use of broad-spectrum antibiotics is an im-
portant problem. Recent studies have shown increased inci-
dence of sepsis caused by multiple resistant bacteria, especially
in developing countries (26). In our study, while CNS was sensi-
tive to glycopeptides in 2013, penicillin was resistant in the rate
of 100%, ampicillin 91%, gentamicin 73.9%; in 2014, penicillin
and ampicillin were resistant in the rate of 87.5%, gentamicin
56.3%, teicoplanin 6.3% and vancomycin 12.5%. In compliance
with the literature; penicillin, ampicillin sensitivity was low, gly-
copeptide sensitivity was high (27,28).

High ampicillin resistance detected in CNS reproduced in
cases of sepsis increased the use of vancomycin especially in
LS. Vancomycin resistance was not found in the literature until
2010. However, after 2010, low levels of vancomycin resistance
have been reported. In a study conducted in China in 2013,
vancomycin resistance was found to be 7% in ES and 10% in
LS (29). According to the study of Kavuncuoglu et al. in 2011,
CNS and GBS had no resistance to vancomycin while there was
1% resistance against S. aureus (30). In the same study, penicillin
resistance was 94% and ampicillin resistance was %72 in S. au-
reus. The study of Ozdemir et al. stated that for S. aureus, these
rates were 94.2% and 82%, whereas teicoplanin resistance was
3.3%; and vancomycin resistance was 0% (31). In our study, for
CNS, penicillin and ampicillin resistance decreased while resis-
tance to glycopeptides increased in 2014. In our clinic, it was
thought that broad spectrum antibiotic use should be direct-
ed to rational antibiotic use. In our study, GBS and Enterococcus

strains were sensitive to all antibiotics. For K. pneumoniae, in
the study of Ozdemir et al., the resistances of ampicillin, gen-
tamicin and amikacin were 92%, 92%, 0%, respectively (31). In
the study of Ozkan et al., these rates were 80%, 20% and 20%,
respectively. In our study, the resistance rates in K. pneumoniae
strains in 2013 and 2014 were respectively 100%, 100% for am-
picillin, 87.5%, 50% for gentamicin; 57.5%, 50% for amikacin. In
many studies in our country such as Saglam et al., carbapenem
resistance was not observed in gram-negative factors while this
rate was found to be 23.8% in a study in Egypt in 2015 (32,33).
In our study, meropenem resistance was 35.7% in 2013, but
no resistance was found in 2014. In our study, the resistance of
gentamycin, meropenem, piperacillin and ciprofloxacin was de-
creased in all gram-negatives in 2014 while amikacin resistance
increased. The increase in amikacin resistance was thought to
be related to virulence change.

In conclusion, close follow-up of the patient’s clinic and cul-
ture results as well as compliance with asepsis-antisepsis rules
in sepsis treatment management will reduce the resistance
rates to the factor-specific antibiotics with narrow-spectrum
as much as possible. Each NICU should periodically review the
dominant factors and antibiotic resistance status in sepsis and
develop appropriate treatment modalities with the outcomes
to be obtained.

Ethics Committe Approval: The permission was obtained
from Sakarya University Medical School Ethics Committee (Date
30.09.2014, number: 71522473 / 050.01.04 / 92).

Informed Consent: Written informed consent was not obtained due
to the retrospective nature of this study.

Peer-review: Externally peer-reviewed.

Conflict of Interest: The authors have not reported a conflict of
interest.

Financial Disclosure: There is no financial support in this study.

References

1. Edwards MS. Postnatal bacterial infectious. In: Martin RJ, Fanaroff
AA, Walsh MC (eds). Fanaroff & Martin’s neonatal-perinatal medicine.
Diseases of the fetus and infant. 9th ed. St Louis, Missouri: Elsevier
Mosby, 2011:793-829.

2. Satar M, Anisoy AE. Tiirk Neonatoloji Dernegi Yendiogan Enfeksiyonlari
Tani ve Tedavi [zlem Rehberi 2018 Giincellemesi. Tiirk Neonatoloji
Dernegi (TND) 2018:6-24.

Wattal C, Oberoi JK. Neonatal sepsis. Indian J Pediatr 2011,78:473-4.

Thaver D, Zaidi AK. Burden of neonatal infections in developing
countries: a review of evidence from community-based studies. Pediatr
Infect Dis J 2009;28:3-9.

5. Edmond K, Zaidi A. New approaches to preventing, diagnosing, and
treating neonatal sepsis. PLoS Med 2010;7:e1000213.

6.  Ganatra HA, Stoll BJ, Zaidi AK. International perspective on early-onset
neonatal sepsis. Clin Perinatol 2010;37:501-23.


https://link.springer.com/article/10.1007%2Fs12098-011-0404-2
https://insights.ovid.com/pubmed?pmid=19106760
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000213
https://www.sciencedirect.com/science/article/pii/S0095510810000229?via%3Dihub

Bekis Bozkurt et al.

e'l 04 Agent and Antibiotic Resistance in Our Neonatal Sepsis Cases

J Pediatr Inf 2018;12(3):€99-e104

20.

Annagiir A, Ors R. Yenidodan sepsisi. Selcuk Pediatri 2013;1:1-11.

Cengiz AB. Yenidogan sepsisinde degelendirme ve yénetim. Giincel
Pediatri 2007;5:126-31.

Kasis C, Rangaraj G, Jiang Y, Hachem RY, Raad I. Differentiating culture
samples representing coagulase-negative staphylococcal bacteremia
from those representing contamination by the use of time-to-positivity
and quantitative blood culture methods. J Clin Microbiol 2009;47:3255-
60.

The State of the World’s Children. Maternal and Newborn Health,
UNICEF 2009.

Yalaz M, Cetin H, Akisu M, Aydemir S, Tunger A, Kiiltiirsay N. Neonatal
nosocomial sepsis in a level-Ill NICU: evaluation of the causative agents
and antimicrobial susceptibilities. Turk J Pediatr 2006,48:13-8.

Ovali F. Bakteryel enfeksiyonlar. Dagoglu T, Ovali F. Neonatoloji. 2.
baski. istanbul: Nobel Tip Kitabevleri, 2007:765-810.

Leonard EG, Dobbs K. Postnatal bacterial infections. In: Martin RJ,
Fanaroff AA, Walsh MC (eds). Fanaroff and maryin’s Neonatal-Perinatal
Medicine. 10th ed. St. Louis: Elsevier Mosby Inc, 2015:734-50.

Marchant EA, Boyce GK, Sadarangani M, Lavoie PM. Neonatal
sepsis due to coagulase-negative staphylococci. Clin Dev Immunol
2013;2013:586076.

Bjorkqvist M, Liljedahl M, Zimmermann J, Schollin J, Soderquist B.
Colonization pattern of coagulase-negative staphylococci in preterm
neonates and the relation to bacteremia. Eur J Clin Microbiol Infect Dis
2010;29:1085-93.

Sidhu SK, Malhotra S, Devi P, Tuli AK. Significance of coagulase
negative Staphylococcus from blood cultures: persisting problems
and partial progress in resource constrained settings. Iran J Microbiol
2016,8:366-71.

Stoll BJ. Infections of the neonatal infant. In: Kliegman RM, Stanton
BF, St. Geme Il JW, Schor NF, Behrman RE (eds). Nelson Textbook of
Pediatrics (19" ed). Philadelphia: Saunders, 2011:629-47.

Turkish Neonatal Society; Nosocomial Infections Study Group.
Nosocomial infections in neonatal units in Turkey: epidemiology,
problems, unit policies and opinions of healthcare workers. Turk J
Pediatr 2010;52:50-7.

Ozkan H, Cetinkaya M, Koksal N, Celebi S, Hacimustafaoglu M. Culture-
proven neonatal sepsis in preterm infants in a neonatal intensive care
unit over a 7 year period: Coagulase-negative Staphylococcus as the
predominant pathogen. Pediatr Int 2014;56:60-6.

Kara H, Ertugrul S, Giindogus N, Akpolat N, Ozmen O. Yenidogan
yogun bakim (nitesindeki kiiltiir ile kanitlanmis sepsisli hastalarin
degerlendirilmesi An evaluation of patients with culture-proven sepsis
in a neonatal intensive care unit. Dicle Medj J 2015,42:355-60.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

MutluM, Aslan'Y, Saygin B, Yilmaz G, Bayramooglu G, Kéksal I. Neonatal
sepsis caused by gram-negative bacteria in a neonatal intensive care
unit: a six years analysis. HK J Paediatr (New Series) 2011,16;253-7.

Polin RA, Hoovena TA. Healthcare-associated infections in the
hospitalized neonate: a review. Early Hum Dev 2014;(90 Suppl 1):54-6.

Edwards MS, Baker CJ. Sepsis in the newborn. In: Gershon AA, Hotez
PJ, Katz SL (eds). Krugman’s Infectious Diseases of Children. 11th ed.
Philadelphia: Mosby, 2004,545-61.

Kaynak Tiirkmen M, Telli M, Erisen S, Gliziinler M, Eyigdr M. Neonatal
sepsisli olgularin degerlendirilmesi ve antibiyotik duyarliliklarinin
belirlenmesi. ADU Tip Fakiiltesi Dergisi 2010;11:15-20.

Fakhratova D. Yenidogan sepsisinde antibiyotik direnci alti (2002-
2007). Yilhk Cerrahpasa Tip Fakiiltesi Deneyimi. Cocuk Saglgi ve
Hastalklari Uzmanlik Tezi. [stanbul, 2010.

Sharma P, Kaur P, Aggarwal A. Staphylococcus aureus- the predominant
pathogen in the neonatal ICU of a tertiary care hospital in Amritsar,
India. J Clin Diagn Res 2013;7:66-9.

Parlak E, KahveciH, Kb6ksal Alay H. Yenidogan yogun bakim Uinitesindeki
hastane enfeksiyonlari. Glincel Pediatri 2014;1:1-8.

Jyothi P, Basavaraj MC, Basavaraj PV. Bacteriological profile of neonatal
septicemia and antibiotic susceptibility pattern of the isolates. J Nat Sci
Biol Med 2013;4:306-9.

Li Z, Xiao Z, Li Z, Zhong Q, Zhang Y, Xu F. 116 cases of neonatal early-
onset or late-onset sepsis: a single center retrospective analysis
on pathogenic bacteria species distribution and antimicrobial
susceptibility. Int J Clin Med 2013;6:693-9.

Kavuncuoglu S, Kazanci S, Yildiz H, Aldemir E, Tiirel O, Ramoglu
M. Yenidogan yogun bakim (initesinde yatan kiiltiir pozitif sepsisli
olgularin sikhik, etyolojik faktérler,etken mikroorganizmalar ve
antibiyotik direnci yéniinden incelenmesi. JOPP Derg 2011;3:129-38.

Ozdemir AA, Elgérmiis Y. Retrospective evaluation of the cases
with neonatal sepsis and antibiotic resistance of the causing
microorganisms. SETB 2016;50:319-24.

Saglam D, Ercal BD, Yagmur G, Oz HT, Akin MA, Berk E. Kayseri Egitim
Arastirma Hastanesi Yenidogan Yodun Bakim Unitelerinde kan
kiiltirlerinden izole edilen mikroorganizmalarin dagilimi. Abant Med
J2015;4:255-60.

Shehab EI-Din EM, El-Sokkary MM, Bassiouny MR, Hassan R.
Epidemiology of neonatal sepsis and implicated pathogens: a study
from Egypt. Biomed Res Int 2015;2015:509484.


http://www.guncelpediatri.com/makale_875/Yenidogan-Sepsisinde-Degerlendirme-Ve-Yonetim.html
https://jcm.asm.org/content/47/10/3255.long
https://www.semanticscholar.org/paper/Neonatal-nosocomial-sepsis-in-a-level-III-NICU%3A-of-Yalaz-%C3%87etin/f24cebc9382d11626feab3a15dab7ad6cd207c3e
https://www.hindawi.com/journals/jir/2013/586076/
https://link.springer.com/article/10.1007%2Fs10096-010-0966-3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5420390/
http://akademikpersonel.kocaeli.edu.tr/gokalpas/sci/gokalpas14.05.2012_16.54.21sci.pdf
https://onlinelibrary.wiley.com/doi/full/10.1111/ped.12218
http://www.diclemedj.org/upload/sayi/37/Dicle%20Med%20J-02520.pdf
http://www.hkjpaed.org/pdf/2011;16;253-257.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0378378214700027?via%3Dihub
http://adudspace.adu.edu.tr:8080/xmlui/bitstream/handle/11607/1903/15-20.pdf?sequence=1&isAllowed=y
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3576753/
http://www.guncelpediatri.com/makale_7242/Yenidogan-Yogun-Bakim-Unitesindeki-Hastane-Enfeksiyonlari.html
http://www.jnsbm.org/article.asp?issn=0976-9668;year=2013;volume=4;issue=2;spage=306;epage=309;aulast=Jyothi
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3762626/
https://www.journalagent.com/z4/vi.asp?pdir=iksst&plng=tur&un=JOPP-08208
http://www.sislietfaltip.org/TR/jvi.aspx?un=SETB-77486
https://www.journalagent.com/z4/vi.asp?pdir=abantmedj&plng=tur&un=ABANT-43650
https://www.hindawi.com/journals/bmri/2015/509484/

