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Abstract

Aim: The aim of this study is to determine the distribution of
microorganisms isolated in blood culture and their antibiotic
susceptibility retrospectively.

Materials and Methods: This study was conducted at the
Mogadishu Somalia Tiirkiye Recep Tayyip Erdogan Training and
Research Hospital. A total of 76 patients who were hospitalized to
the pediatric clinic between the years of 2016 and 2018, who had
significant reproduction in their culture tests and whose samples
was performed antibiogram test were included. Demographic
datas, microorganism strains and antibiogram results of these
patients were recorded.

Results: The subjects of this study were 37 females (48.7%) and
39 males (51.3%). The mean age of the subjects was 4.68 +4.74 (1
month-18 years) years. 57 (75%) of the reproduced microorganisms
were Gram-positive bacteria, and 19 (25%) were Gram-negative
bacteria. The most commonly isolated bacteria was coagulase-
negative staphylococci (CoNS) by 36.8%. It was followed by
Staphylococcus aureus by 19.7%. The most commonly isolated
Gram-negative bacteria was Escherichia coli by 6.6%. The antibiotic
resistance of CoNS was highest against penicillin G by 85.7%,
ampicillin-sulbactam by 78.6% and trimethoprim sulfamethoxazole
by 75%. The antibiotic resistance of Staphylococcus aureus was
also highest against penicillin G (86.7%), ampicillin-sulbactam
(80%) and trimethoprim sulfamethoxazole (73.3%).

Conclusion: It was thought that necessary that determining the
microorganisms reproduced in blood culture and their antibiotic
susceptibility as periodic and that taking the results of such studies
into account while designing appropriate empirical therapy.

Keywords: Somalia; child; bloodstream infection; blood culture;
antibiotic susceptibility.

Oz

Amag: Bu calismada, kan kulttrinde treyen mikroorganizmalarin
dagiliminin  ve antibiyotik duyarliiginin - geriye  doéntk olarak
belirlenmesi amagland.

Gereg¢ ve Yontem: Bu calisma Mogadishu Somali Turkiye Recep
Tayyip Erdogan Egitim ve Arastirma Hastanesinde yapildi. 2016-2018
yillari arasinda ¢ocuk servisine yatirilan, kan kilttrinde anlamli Greme
olan ve antibiyogram testi yapilan 76 hasta dahil edildi. Bu hastalarin
demografik verileri, mikroorganizma tiirleri ve antibiyogram sonuglari
kaydedildi.

Bulgular: Hastalarin 371 kiz (%48,7), 39'U erkek (%51,3) idi. Hastalarin
yas ortalamasi 4,68 + 4,74 yil olup, yas araligi 1 ay - 18 yil idi. Ureyen
mikroorganizmalarin 57'si (%75) gram pozitif bakteri, 19'u (%25)
gram negatif bakteri idi. En sik izole edilen etken %36,8 ile koagulaz
negatif stafilokok (KNS) idi. Bunu %19,7 ile Staphylococcus aureus
takip etmekte idi. Gram negatif bakteriler icinde en sik izole edilen ise
%6,6 ile Escherchia coli idi. KNSda antibiyotik direnci en fazla %85,7
ile penisilin G, %78,6 ile ampisilin-sulbactam ve %75 ile trimetoprim-
sulfametoksazol'a karsi idi, Staphylococcus aureus'ta ise antibiyotik
direnci en fazla %86,7 ile penisilin G, %80 ile ampisilin-sulbactam ve
%73,3 ile trimetoprim-sulfametoksazol'a karsi idi.

Sonug: Belli araliklarla kan kulttrinde Ureyen mikroorganizmalari
ve bunlarin antibiyotik duyarliligini belirlemenin ve uygun ampirik
antibiyotik seciminde bu calismalarin sonuglarini dikkate almanin
gerekli oldugu distnuldd.

Anahtar Kelimeler: Somali; cocuk; kan doiasimi enfeksiyonu; kan
kaltard; antibiyotik duyarlihig.
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INTRODUCTION

Bloodstream infections (BSls) are medical condition with high
morbidity and mortality despite antimicrobial treatments.
They extend hospitalization periods, increase resistance to
antibiotics and cause increase in healty spendings.'? The
epidemiology of pediatric BSI is affected by various factors
such as age, nutritional condition, vaccination coverage and
geographical location.® Infections related to medical care
in developing countries have a very limited coverage in the
scientific literature.” Pediatric BSI in Sub-Saharan Africa
constitutes as a major medical burden.>

Microorganisms causing BSIs have a wide range. Gram-positive
cocci (staphylococci, streptococci and enterococci) and Gram-
negative bacilli (Pseudomonas Aeruginosa, Escherichia Coli,
Acinetobacter, Klebsiella strains) are the most frequently
encountered causes. Besides bacteria, fungi such as Candida
strains are also responsible for causing BSls.["1%

Blood culture tests are widely used for isolation of BSI-causing
microorganisms. Correct identification of infection factors and
their antibiotic susceptibilty holds the utmost importance
in designing a successful treatment plan and decreasing
mortality. Distribution and antibiotic susceptibilty of BSI-
causing microorganisms vary based on years and regions. For
these reasons, every hospital needs to monitor the distribution
of these microorganisms and the their antibiotic susceptibilty
in terms of guiding an empirical treatment.'"'?

The purpose of this study is to identify distribution of the
microorganisms isolated in blood culture and their antibiotic
susceptibilty together with the demographic characteristics of
the subjects. Because there are no prior studies on this subject
that were conducted in this region in the scientific literature.
With this study, it is hoped to offer appropriate empirical
treatment options and prevent antibiotics resistance, from
forming by identifying the most common microorganisms in
this region and their antibiotic susceptibility.

MATERIAL AND METHOD

This study was conducted at the Mogadishu Somalia Turkiye
Recep Tayyip Erdogan Training and Research Hospital.
The study was carried out by retrospective analysis of the
blood culture test records kept in the automation system
of the pediatric clinic between the years of 2016 and 2018.
Patients who were between 1 month old and 18 years old
that significant reproduction in their culture tests and whose
samples received antibiogram were included in this study.
Duplicate samples of the same subjects and samples thought
to be contaminated with skin flora were excluded from this
study. 93 patients were included in the study. 11 of them
because of contamination and 6 of them because of double
samples were excluded from this study. The demographic
datas, the strains of reproducing microorganism and the
results for antibiogram tests of 76 patients whose samples
met the criteria of this study were registered.

Culture samples were incubated using the BACTEC 9050
(Becton Dickinson, ABD) blood incubation system. Vials with
positive signals were passaged into blood agar, chocolate
agar and ethylene blue media. Identifications performed by
conventional practices were verified with the Analytical Profile
Index (BioMerieux, France) when needed. Antibiograms of the
reproduced microorganisms were conducted in accordance
with the Kirby-Bauer Disk Diffusion method and the criteria of
the Clinical and Laboratory Standards Institute.!'™

Approval was obtained from the ethics committee in the
hospital where the study was conducted. The study was also
conducted in accordance with the Declaration of Helsinki.

Supplementary statistical analyses were used. The categorical

variables were signified with frequency (n) and percentage
(%) values. For the comparison of the categorical variables,
chi-squared test was utilized. For every statistical analysis, the
Statistical Package for the Social Sciences Windows Software
(ver. 22; IBM SPSS, Chicago, USA) was used.

RESULTS

The subjects of this study were 37 females (48.7%) and 39
males (51.3%). The mean age of the subjects was 4.68+4.74
years, and the subjects were between 1 month and 18 years of
age. 57 (75%) of the reproduced microorganisms were Gram-
positive bacteria and 19 (25%) were Gram-negative bacteria.
The most commonly isolated bacteria was coagulase-
negative staphylococci (CoNS) by 36.8%. It was followed
by Staphylococcus aureus (S. aureus) by 19.7%. The most
commonly isolated Gram-negative bacteria was Escherichia
coli (E. coli) by 6.6%. Strains of the reproduced microorganisms
and their frequency are shown in Table 1.

Table 1. Strains and frequency of the reproduced microorganisms

Microorganisms n %

Gram-positive bacteria

CoNS 28 36.8
Staphylococcus aureus 15 19.7
Staphylococcus intermedius 4 53
Enterococcus faecium 3 3.9
Streptococcus pyogenes 1 1.3
Streptococcus pneumoniae 1 1.3
Kocuria kristinae 5 6.6
Gram-negative bacteria

Escherchia coli 5 6.6
Pseudomonas aeruginosa 4 53
Klebsiella pneumoniae 3 3.9
Acinetobacter baumannii 2 2.6
Acinetobacter twoffii 1 13
Burkholderia cepacia 1 1.3
Moraxella lacunata 1 13
Stenotrophomonas maltophilia 1 1.3
Yersinia pseudotuberculosis 1 1.3
Total 76 100

CoNS: Coagulase negative staphylococci
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The antibiotic resistance of CoNS was highest against
penicillin G by 85.7%, ampicillin-sulbactam (SAM) by 78.6%
and trimethoprim sulfamethoxazole (TMP-SMX) by 75%. The
antibiotic resistance of S. aureus was also highest against
penicillin G (86.7%), SAM (80%) and TMP-SMX (73.3%). The
antibiotic resistance of Gram-positive bacteria is shown in
Table 2.

The antibiotic resistance of E. coli was the highest against TMP-
SMX by 80% and against ampicillin, amoxicillin clavulanate
(ACA), ceftriaxone and cefoxitin by 60%. The antibiotic
resistance of Gram-negative bacteria is shown in Table 3.

DISCUSSION

Bloodstream infections in children, if not treated with
appropriate antibiotics, may result in complications and
mortality and cause antibiotic resistance to develop.!" """ Thus,
assessment of the distribution of isolated microorganisms
and their antibiotic susceptibility as periodic for every
region and hospital is important in selecting appropriate
treatment. This study show that the appropriate antibiotics
for treatment of BSIs in this region to be, linezolid, vancomycin
and clindamycin for Gram-positive bacteria, and imipenem,
amikacin and gentamicin for Gram-negative bacteria. In

Table 2. Antibiotic resistance rates of gram-positive bacteria

Staphylococcus  Staphylococcus Enterococcus Streptococcus Streptococcus At
fﬂ"g aureus intermedius faecium pyogenes pneumoniae Kocurlr? I_(l;stlnae
- n=15 n=4 n=3 n=1 n=1 -

Antibiotics n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Ampicillin-

sullaem 22 (78.6) 12 (80) 3(75) 1(33.3) 0(0) 0 (0) 2 (40)

Penicillin G 24 (85.7) 13 (86.7) 3(75) 1(33.3) 1(100) 0(0) 4 (80)

Vancomycin 0(0) 2(13.3) 0(0) 0(0) 0(0) 0(0) 0(0)

Linezolid 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)

Clindamycin 4(14.3) 4(26.7) 0(0) 1(33.3) 0(0) 0(0) 1(20)

Ciproflokxacin 8(28.6) 7 (46.7) 1(25) 1(33.3) 1(100) 0(0) 2 (40)

TMP-SMX 21 (75) 11 (73.3) 3(75) 3(100) 1(100) 0(0) 3 (60)

TMP-SMX: Trimethoprim-sulfamethoxazole, CONS: Coagulase negative staphylococci

Table 3. Antibiotic resistance rates of gram-negative bacteria

E . Pseudo- . Acineto- Acineto-  Burkhol- Stenotro- Yersinia
scherchia Klebsiella . Moraxella
. monas N bacter bacter deria phomonas pseudo-
coli N pneumoniae " R " lacunata . .
_ aeruginosa _ baumannii twoffii cepacia _ maltophilia  tuberculosis
n=>5 n=3 n=1
n=4 n=2 n=1 n=1 n=1 n=1
Antibiotics n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Ampicillin 3(60) 4 (100) 3(100) 2(100) 1(100) 1(100) 1(100) 1(100) 0(0)
Amoxicillin-
clavulanate 3(60) 4(100) 0(0) 2(100) 1(100) 1(100) 1(100) 0 (0) 0 (0)
Amikacin 1(20) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Gentamicin 1(20) 1(25) 1(33.3) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
TMP-SMX 4 (80) 4(100) 3(100) 1(50) 1(100) 1(100) 1(100) 1(100) 0(0)
Cefuroxim 2 (40) 1(25) 3(100) 1(50) 1(100) 0 (0) 0(0) 0 (0) 0(0)
Cefoxitin 3(60) 1(25) 1(33.3) 1(50) 1(100) 1(100) 0(0) 0(0) 0(0)
Ceftriaxone 3(60) 1(25) 3(100) 0(0) 1(100) 0(0) 0(0) 1(100) 0(0)
Ciprofloxacin 1(20) 0(0) 3(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
imipenem 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
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empirical treatment, combination of effective an antibiotic
to Gram-positive bacteria with, and effective an antibiotic to
Gram-negative bacteria will be more suitable.

When prior studies on BSI were examined, it was established
that while Gram-negative bacteria were prevalent in the
1960s and 1970s, in 1980s, an increase in the frequency of
Gram-positive bacteria was observed.'>'9 In current studies,
the most commonly isolated bacteria were reported to be
Gram-positive bacteria at a detection rate between 59.8%
and 80%.""'719 Furthermore, the most commonly isolated
microorganism was reported to be CoNS."'7-2 Moreover, in
this study, the most commonly isolated bacteria were Gram-
positive bacteria (75%), and the most commonly isolated
microorganism was CoNS.

In the study conducted by Karlowsky et al.?? in United States,
they reported that CoNS had the highest antibiotic resistance
against penicillin (68.3%) and erythromycin (40.8%).In the
study conducted by Reynolds et al.?" in UK and lIreland,
they reported that oxacillin-sensitive CoNS had the highest
resistance against penicillin (75.5%) and TMP-SMX (52%). In
the study conducted by Kim et al."*! in Korea, they found that
the highest resistance was against penicillin (96.8%), oxacillin
(84.7%) and erythromycin (71.3%). In the study conducted
by Kaya et al."® in Turkey, they determined that the highest
resistance was against penicillin (70.4%) and erythromycin
(68.1%). In this study, the highest antibiotic resistance was
found against penicillin G (85.7%), SAM (78.6%) and TMP-
SMX (75%). These results show that CoNS has the highest
resistance against penicillin-group antibiotics, erythromycin
and TMP-SMX.

Karlowsky et al.? reported that S. aureus had the highest
antibiotic  resistance against penicillin  (85.7%) and
erythromycin  (30.9%).Reynolds et al.l?" reported that
oxacillin-sensitive S. aureus had the highest resistance against
penicillin (82.5%) and TMP-SMX (31.4%). Kim et al.'™ found
that the highest resistance was against penicillin (95.4%)
and oxacillin (69.8%). In the study conducted by Hill et al.”
in Gambia, they reported that the highest resistance was
against penicillin (71.4%), tetracycline (66.6%) and TMP-SMX
(33.3%).1n a meta-analysis study related with Africa conducted
by Reddy et al?? they reported that the highest resistance
was against ampicillin (90.9%), tetracycline (56.5%) and
erythromycin (43.5%). In the study conducted by Blomberg
et al®in Tanzania, they found that the highest resistance was
against penicillin (100%), doxycycline (65%) and ACA (50%).
Kaya et al.'® reported that the highest resistance was against
penicillin (95.8%) and erythromycin (83.3%). In this study, the
highest antibiotic resistance was found against penicillin G
(86.7%), SAM (80%) and TMP-SMX (73.3%). In accordance
with these results, S. aureus has the highest resistance against
penicillin- and tetracycline-group antibiotics, erythromycin
and TMP-SMX.

Karlowsky et al.?% reported that the highest antibiotic
resistance in E. coli was against ampicillin (47.8%) and
cephalothin (35.5%). Reynolds et al?" determined that
the highest resistance was against tigecycline (89.2%),
minocycline (88.4%) and ACA (56.2%). Kim et al." reported
that the highest resistance was against ampicillin (63.4%),
piperacillin (44.2%) and TMP-SMX (37%). Hill et al.”’ that
reported the highest resistance was against ampicillin (100%),
and TMP-SMX (77.8%). Reddy et al.?? found that the highest
resistance was against ampicillin (91.9%), tetracycline (91.9%)
and TMP-SMX (83.1%). Blomberg et al?! stated that the
highest resistance was against ampicillin (85%), TMP-SMX
(77%) and doxycycline (77%). Kaya et al.'® reported that the
highest resistance was against ampicillin (91.6%) and ACA
(60%).In this study, the highest antibiotic resistance was found
against TMP-SMX with 80% and ampicillin, ACA, ceftriaxone
and cefoxitin with 60%. Thus, these results show that E. coli
has the highest resistance against penicillin, tetracycline- and
cephalosporin-group antibiotics and TMP-SMX.

CONCLUSION

In conclusion, distribution of sepsis-causing microorganisms
and their antibiotic susceptibilty vary over time and between
different geographical locations. Therefore, it is necessary that
conducting studies on this subject and that taking the results
of such studies into account while designing an appropriate
empirical therapy. In this wise, it was concluded that morbidity
and mortality may be reduced and development of antibiotic
resistance may be prevented.
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