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Background. The aim of this study was to identify etiological organisms and antibiotic resistance rates of bacterial
infection in Department of pediatric cardiac surgery.

Methods. Our database consisted of 2816 consecutive samples from pediatric patients who underwent cardiac surgery
between January 2011 and December 2019 at a single center. Identification of isolates and antibiotic susceptibility testing
were performed by Vitek-2 automated system.

Results: The most frequently isolated microorganisms in our Department of pediatric cardiac surgery were as follows:
Psedomonas aeruginosa 19.7%, Klebsiella pneumoniae 16%, Staphylococcus aureus 13.2%, and Acinetobacter baumannii
8.8%. During study period there is tendency increasing the percentage of detection Ps.aeruginosa from 16.1% to 30.2%
(p=0.048) and K.pneumoniae from 7.5% to 19.3% (p=0.014). There are tendency of increasing resistance to 3¢ generation
cephalosporins, carbapenems and quinolones.

Conclusion. Based on our results, we report that respiratory tract infection was found to be the most common site for
bacterial infection and P.aeruginosa and K. pneumoniae were the most frequent pathogens with high level of resistance. Our
findings are posing necessitates for improvement preventive measures, including microbiological monitoring, good hygiene,
and well-designed hospital infection control strategy.
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! AO «HaumoHanbHbI Hay4YHbIA MeAULIMHCKUM LeHTp», Mukpobuonoruyeckas nabopartopus,
r Hyp-CynTaH, Pecny6nuka KasaxcraH.

Llenblo  HacToslLero  McCrnefoBaHUs — SBANOCH — OnpefeneHne  OakTepuamnbHO  CTPYKTYpbl U YPOBHS
AHTMOMOTMKOPE3NCTEHTHOCTU OCHOBHbIX BO30YyAMTENEN WMHMEKLMOHHBIX OCMOXHEHUI MOCTe MPOBEAEHHBIX OMepauui Ha
CepALe M KPYMHbIX COCyAax B OTAENEHUN JETCKOI Kapanoxupypriu.

MeTopbi: [poBeneHO NMPoOCNeKkTUBHOE MUKpobuonoruyeckoe uccnegosaHne 2816 knuHudeckux obpasuoB (KynbTypbl
KPOBW, paHeBOe OTLENSEMOe, PECNMPATOPHBIA TPAKT, LIEHTParbHbIA BEHO3HbINA KaTeTep, kaTeTep M3 TpaxeobpoHXManbHoro
fepesa U Ap.), NOMy4YeHHble OT NaUMEHTOB OTAeneHus aeTckoit kapawoxupyprum B nepuog ¢ 2010 no 2019 ropgbl.
VoeHTduKaLmo BbIAENEHHBIX M30MATOB M UX aHTUOMOTWMKOYYBCTBUTENBHOCTH MPOBOAMAM HA MUKPOBWMOMOTMYECKOM
aBTOMaTn4yeckom aHanmsatope Vitek 2 - Compact.

PesynbTatbl: 3a vccnenyemblii nmepuog 4acTo BCTpevatoLMmucs natoreHamu Obinn: Pseudomonas aeruginosa —
19,7%, Klebsiella pneumoniae - 16%, Staphylococcus aureus — 13,2%, Acinetobacter baumannii- 8,8% ot obuwero
KONMYeCTBa BblLENEHHbIX MAKPOOPraHN3MoB. B auHammke oTMevaeTcs yBenuyeHmne YactoTsl obHapyxeHus Ps.aeruginosa ¢
16,1% po 30,2% (p=0,048), K.pneumoniae ¢ 7,5% po 19,3% (p=0,014). JaHHble LWTaMMbl MOKa3blBAIOT TEHAEHLMO
[OCTOBEPHOIO YBENNYEHNS PE3UCTEHTHOCTM K LedhanocnopuHam lI-1V nokonexus, K xmHonoHam u kapbaneHemam.

3akntoyeHue: PesynbTaThbl UCCNefoBaHMs nokasbiBaloT 4To P.aeruginosa v K. pneumoniae Bbinn Hanbonee yacTbiMu
B030yauTensammu GaktepuanbHbiX MHAEKUMA B OTAENEHWN LETCKOA KapAMOXMPYPriW, BbICOKWA YPOBEHb PE3NCTEHTHOCTY
KOTOpbIX NODYXAaT HeoOXOAMMOCTb YNYULLEHWS NPOMUNAKTUYECKUX Mep, BKIIOYAs MUKPOOMONOMYECKAA MOHUTOPWHT,
XopoLuo paspaboTaHHyto cTpaTeruto 60pbObl ¢ HO30MMANBHBIMU MHAEKLMSMA.

Knroyeebie cnoea: bGakmepuarnbHble UHGEKUUU, pPe3UCmeHmHOCmb K aHmubuomukaM, MUuKpobuonoauyeckuli
MOHUMOPUHe.
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lAK «¥NTTbIK FbINbIMU MeAULIMHaNbIK opTanbik», MMkpoGuonorus sepTxaHachbl,
Hyp-CynTaH kanacsl, KazakctaH Pecnybnukacbl

Ocbl 3epTTeyniH, Makcatbl Gananap kapauoxvpyprusicel GeniMweciHOe Xypekke XoHe ipi Tamblpnapfa oTa
XYPrisinreHHeH KewniHri MHPEKUMANbIK acKblHynapablH, HErisri KO3AbIpFbIUTapbIHbIH, 6akTepuangblk KypbiibiMblH XOHE
aHTUONOTUKKE TO3IMAINIriHIH, AeHreliH aHbikTay 60onbin Tabbinagb!.

Opictep: 2010 meH 2019 xbingap apanbiFbiHaa 6ananap kapaMoxmpyprusicbl beniMWweciHiH, NaUuMeHTTepiHEH anbiHFaH
2816 KNMHWKanblK YArinepaiH, (KaH KynbTypackl, xapa O6eniHpici, TbiHbIC XOnaapbl, OpTanblK BEHO3AblK kaTeTep,
TpaxeoOpOoHXWanabl aralWTaH anbiHFaH KaTteTep xoHe T.0.) MpOCMeKTMBTI MWKpOBWONOTMANbIK 3epTTeyi Xyprisingi.
OkLwaynaHFaH 13onaTTapablH, aHblKTay XoHe onapablH, aHTMOMOTUKTEpre cesiMTanblfbliH aHbikTay Vitek 2 - Compact
aBTOMATTbl MUKPOBMOMOTUANbIK aHaNM3aToOpbIHAA XYPrisingi.

Hatuxenep: 3epTTey OoibiHWA Ke3eHiHAEN Wi KO3ObIPFbILUTAP aHbIKTangbl: OKLWaynaHFaH MUKpPOOpraHU3MAEepdiH,
Xannel caHbiHaH Pseudomonas aeruginosa - 19,7%, Klebsiella pneumoniae - 16%, Staphylococcus aureus - 13,2%,
Acinetobacter baumannii - 8,8% Kypagbl. QuHamukaga Ps.aeruginosa ywiH 16,1% -paH 30,2% -fa geitin (p = 0.048),
K.pneumoniae ywin 7,5% -paH 19,3% -ke geiiH (p = 0.014) aHbikTay xwuiniriHiH xorapbinaybl 6enrineHeai. byn wrammaap
-V 6ybiHabl UedanocnopuHaepre, XvHONMOHAAP MeH KapbaneHempgepre KapcChl Te3iMAiniriHiH egayip apTybl
TEHOEHUMACHIH KepceTesi.

KopbITbiHAbI: Oananap kapauoxupyprusicel GenimiweciHge Ps.aeruginosa xoHe K.pneumoniae WTamaapbiHbIH
aHbIKTany Xwiniri MeH onapAblH Te3IMAINITHIH apTybl MeAULMHANbIK NEPCOHANbIH, TUICTI TMTMEHACHIH, MUKPOBMONOTUSbIK
MOHWTOPUHT NEH aypyxaHaiwinik Gakbinayabl KOcaTbiH XaKChl KypacTbipbinFaH MH(EKUMAMbIK Bakbinay CTpaTervsichlH

Xacay KaxeT eTefi ae, 6y HO30KOMUANAbIK UHbeKUMsSNapFa WanablFy KayniH asanTyra MyMKiHaik 6epegi.

Tylindi ce3dep: bGakmepuandblk UHeKuusnap,

MOHUMOPUHE.
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Introduction

Patients with pediatric cardiac surgery operations
(congenital heart defects and heart diseases a child gets
after birth) are at high risk of bacterial infections [1-2]. There
are a number of factors contribute to this risk, including
younger age of patients (especially neonates and infants),
higher complexity of surgery and limited choice of
treatment. Therefore, bacterial infection are the cause of
frequent complication in these patients and responsible for
ICU admissions [3]. Nevertheless, of the improvements and
recent advances in treatments in critical care, mortality
remains high, particularly caused by health care associated
infections [4-5].

As is known, the rate of bacterial infections related to
multidrug resistance bacteria in pediatric cardiac surgery
patients is widespread globally and are the basic cause of
morbidity and mortality. Moreover, treatment options are
limited for choice of antibiotic for virulent nosocomial strains
in these departments [6-7]. Reserve antibiotics, such as
carbapenems are antibiotics of choice for infections caused

ESBL-producing Klebsiella pneumonia and E.coli, but not
appropriate for infections caused Stenotrophomonas
maltophilia, Burkholderia cepacia, or Acinetobacter
baumannii, Pseudomonas aeruginosa, for which resistance
rates to carbapenems increasing constantly [8-10].

With this background in mind, we decided to study
etiological organisms and antibiotic resistance rates of
bacterial infection in our Department of pediatric cardiac
surgery.

Materials and Methods

Study design

This was a prospective study of microbial landscape
and antibiotic resistance rates of strains conducted in the
Department of pediatric cardiac surgery of tertiary hospital
in Central Kazakhstan during the study period 2010-2019.

Data collection

Data were collected from newborns and children of the
first three years hospitalized in Department of pediatric
cardiac surgery undergoing cardiac surgery (surgery on the
heart and major blood vessels). All patients were monitored
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for bacterial infection at body sites for a period at least one
month. Strains analyzed by infection site and pathogen
type.

Bloodstream strains were collected from patient with
either two or more positive blood cultures. Respiratory tract
specimens included nasopharyngeal swabs and sputum.
Other types of specimens obtained from the patients were:
swabs from cardiac surgical wounds, bronchoalveolar
lavage, central venous catheter (CVC), aspiration catheter,
tracheostomy, pleural cavity, peritoneal fluid. All specimens
were collected at the bed site, transported to the Laboratory
of Microbiology and were inoculated on proper culture
media within two hours according to the guidelines.

For antimicrobial susceptibility testing, we used the
following antibiotics: amoxicillin/clavulanic acid, ceftazidime,
ceftriaxone, cefepime, meropenem, imipenem, amikacin,
gentamicin, ciprofloxacin, levofloxacin. Susceptibility tests
were performed with broth microdilution method (Vitek 2 —
Compact (bioMerieux, Marcy I'Etoile, France) according to
the manufacturer's guideline recommendations. Colonies
from 18-24 hours culture were used to inoculate the
microdilution cards.

All data analyzed by using Microsoft Access and Excel.
Trends over time of antibiotic resistance rates determined
by linear regression with the yearly data. A p value of < 0.05
considered statistically significant.

Samples cultivation Results

Clinical specimens were inoculated onto 5% sheep During study period (from January 2010 to December
blood agar, Mannitol salt agar, Endo agar, Sabouraund  2019) 2816 isolates from 7712 clinical samples
dextrose agar (Himedia, India). Plates were incubated at  (bloodstream, wound samples, respiratory  tract,

37°C for 18-24 hours.

Identification of isolates

Methods used for confirmation of identification included
test of colonial morphology, haemolytic activity on
appropriate agar media, Gram strain, rapid tests
(coagulase, oxidase, catalase, indole) and use of
automated identification system Vitek 2 — Compact
(bioMerieux, Marcy I'Etoile, France).

Antibiotic susceptibility testing

tracheobronchial tree, and central venous catheter) were
included to the study. Respiratory tract were most frequent
isolates 54.3% (1530), followed by tracheobronchial tree
25.6% (721), wound samples 8.5% (240), bloodstream
infections (BSI) 5.7% (161) and CVC 3.9% (112). The
causative organisms for bacterial infection in our patients, is
as shown in (Table 1). The percentage of Gram-negative
bacilli 53.1% (1498), Gram-positive cocci was 33.5% (944),
and fungi 9% (253).

Table 1.

Isolates reported from pediatric cardiac intensive care unit according to the site of infection.

Microorganism Bloodstream| Tracheo | Respiratory | Surgical | Central Urinary | Others' | Total

bronchial tract site venous tract
aspirte catheter
n (%) n (%) n (%) n (%) n (%) n(% | n(%) | n(%)

Staphylococcus aureus |6 (3.7) 32 (44) 300(19.6) 25 (10.4) 16(5.3) 0 3(13.6) |372(13.2)
CN2-staphylococci 25(15.5) [100(144) |0 88 (36.6) |40(35.7)  |2(2.6) 0 259 (9.2)
Enterococcus faecalis |2 (1.2) 30 (4.1) 61(3.9) (10) 8(7.1) 7(23.3) [6(27.2) |138 (4.9)
Escherichia coli 1(0.6) 28 (3.8) 129(8.4) |11(45) |0 4(13.3) 2(9) 175 (6.2)
Enterobacter cloacae |5 (3.1) 18 (2.4) 64 (3.5) 8 (3.3) 7 (6.25) 0 0 92 (3.3)
Klebsiella pneumoniae [31(19.2) 107 (14.8) |275(17.9) [12(5) 16 (14.2) |5(16.6) |5(22.7) |451(16)
Pseudomonas
aeruginosa 16 (9.9) 176 (24.4) (321(20.9) |27 (11.2) |11(9.8) 1(3.3) 2(9) 554 (19.7)
Acinetobacter
baumanni 12 (7.4) 91 (12.6) 123 (8) 17 (7) 4(3.5) 1(3.3) 0 248 (8.8)
Stenotrophomonas
maltophilia 8 (4.9) 55 (7.6) 31(2) 4(1.6) 3(2.6) 0 2(9) 103 (3.7)
Burkholderia cepacia |27 (16.7) |13 (1.8) 3(0.9) 3(12)  |4(35) 0 0 50 (1.8)
Candida albicans 25(155) 149(6.7) 153 (10) 8(3.3) 8(7.1) 8(26.6) [2(9 253 (9)
Other 3(1.8) 18 (2.4) 80 (5.2) 13(54) |5(44) 2 (6.6) 0 121 (4.3)
Total 161 721 1530 240 112 30 22 2816

1 Aspiration catheter, tracheostomy, pleural cavity, peritoneal fluid
2 Coagulase-negative

The percentages

of most

frequently

isolated

In tracheobronchial tree site Ps.aeruginosa (24.4%),

microorganisms in our Department of pediatric cardiac
surgery were as follows: Ps.aeruginosa 19.7% (554),
K.pneumoniae 16% (451), Staphylococcus aureus 13,2%
(372) and A.baumannii 8.8% (248). During study period, the
rate of positive hemocultures was increased from 1.5% to
22.3% in the mean of 18.8%. The most frequent pathogens
from blood samples were K.pneumoniae (19.2%) and
Burkholderia cepacia (16.7%).

was the most commonly pathogen, which was followed by
K.pneumoniae (14.8%). Wound and CVC infections mostly
caused by coagulase-negative staphylococci (36.6% and
35.7% respectively); more than 19% S.aureus isolates
reported from respiratory tract.

During study period there is tendency increasing the
percentage of detection Ps.aeruginosa from 16.1% to
30.2% (p=0.048), K.pneumoniae from 7.5% to 19.3%
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(p=0.014), A.baumannii from 3.2% to 13.6% (p=0.059). At
the same time, there is decreasing percentage of
Enterococcus faecalis from 8.6% to 1.9% (p=0.007) and
Candida albicans from 10.7% to 6.6% (p=0.002).
Gram-negative bacilli are frequently associated with
bacterial infections in pediatric cardiac surgery patients.
Ps.aeruginosa showed high proportion and increasing of

resistance against to cephalosporins (ceftazidime from
26.6% to 76.7% p=0.001, cefepime from 13.3% to 81.1%
p=0.001), to aminoglycosides (gentamicin from 6.6% to
63.5% p<0.001, amikacin from 0% to 64.1% p=0.002) and
to carbapenems (meropenem from 0% to 67.9% p<0.0001)
(Table 2). Not found resistance to colistin.

Table 2.
Antibiotic resistance of Pseudomonas aeruginosa isolated from infections in Department of pediatric cardiac
surgery.
Antibiotic 2010 | 2011 2012 2013 2014 | 2015 | 2016 | 2017 | 2018 | 2019 p-
n=15 | n=21 n=8 n=12 n=78 | n=89 | n=69 | n=38 | n=65 | n=159 | value*
4 6 1 1 31 63 46 23 55 122
Ceftazidime | (26.6) | (28.5) | (12.5) (8.3) | (39.7) | (70.7) | (66.6) | (60.5) | (84.6) | (76.7) | 0.001
2 10 2 3 22 49 50 21 57 129
Cefepime (13.3) | (47.6) (25) (25) | (28.2) | (55) | (72.4) | (55.2) | (87.6) | (81.1) | 0.001
1 3 29 50 52 26 58 108
Meropenem 0 0 (12.5) (25) | (31.1) | (56.1) | (75.3) | (68.4) | (89.2) | (67.9) | 0.000
1 1 2 32 53 53 27 58 106
Imipenem (6.6) 4.7) (25) | 4(333) | (41) | (59.5) | (v6.8) | (71) | (89.2) | (66.6) | 0.000
6 1 1 14 56 57 23 56 102
Amikacin 0 (28.5) | (12.5) (8.3) | (17.9) | (62.9) | (82.6) | (60.5) | (86.1) | (64.1) | 0.002
1 6 1 1 19 47 47 25 57 101
Gentamicin (6.6) | (28.5) | (12.5) (8.3) | (24.3) | (52.8) | (68.1) | (65.7) | (87.6) | (63.5) | 0.000
3 1 1 1 8 15 43 22 56 104
Ciprofloxacin | (20) 4.7) | (12.5) (8.3) | (10.2) | (16.8) | (62.3) | (57.8) | (86.1) | (65.4) | 0.002
3 2 1 22 14 43 24 53 103
Levofloxacin (20) (9.5) 0 (8.3) | (28.2) | (15.7) | (62.3) | (63.1) | (81.5) | (64.7) | 0.001
“Linear regression

K.pneumoniae isolates showed tendency of increasing
resistance to 39 generation cephalosporins (ceftriaxone
from 35.7% to 79.4% (p=0.011) to cefepime from 28.5% to

78.4% (p=0.0001) and aminoglycosides (amikacin from
7.1% to 14.7% (p=0.0001) and gentamicin from 7.1% to
65.6% (p=0.002) (Table 3).

Table 3.
Antibiotic resistance of Klebsiella pneumoniae isolated from infections in Department of pediatric cardiac surgery.
Antibiotic 2011 2012 2013 2014 2015 | 2016 | 2017 | 2018 2019 p-
n=14 n=12 n=21 n=61 n=88 | n=63 | n=39 | n=44 n=102 | value*
Amoxicillin/ 7 5 9 39 52 53 35 37 88
clavulanic acid (50) (41.6) (42.8) (63.9) (59) | (84.1) | (89.7) | (84) (86.2) | 0.001
5 4 10 37 63 39 32 30 78
Ceftazidime (35.7) (33.3) (47.6) (60.6) | (71.5) | (61.9) | (82) | (68.1) | (76.4) | 0.000
5 5 12 44 66 54 32 29 81
Ceftriaxone (35.7) (41.6) (57.1) (72.1) (75) | (85.7) | (82) | (65.9) | (79.4) | 0.011
4 4 1 36 65 44 31 29 80
Cefepime (28.5) (33.3) (52.3) (59) (73.8) | (69.8) | (79.4) | (65.9) | (78.4) | 0.000
1 2 1 1
Meropenem 0 0 0 (1.6) (2.2) 0 (2.5) (2.2) 0 0.172
1 1 2 4 8 7 5 6 15
Amikacin (7.1) (8.3) (9.5) (6.5) (9) (11.1) | (12.8) | (13.6) | (14.7) | 0.000
1 1 1 18 38 29 23 27 67
Gentamicin (7.1 (8.3) (52.3) (29.5) | (431) | (46) | (58.9) | (61.3) | (65.6) | 0.002
2 2 7 18 18 16 1 1 30
Ciprofloxacin (14.2) (16.6) (33.3) (29.5) | (20.4) | (25.3) | (28.2) | (25) (29.4) | 0.364
2 2 6 19 16 14 9 9 20
Levofloxacin (14.2) (16.6) (28.5) (31.1) | (18.1) | (22.2) | (23) | (20.4) | (19.6) | 0.734
“Linear regression
Antibiotic resistance patterns of A.baumannii isolates  resistance to carbapenems, more than 63% and

are shown in Table 4; statistically significant increasing
resistance was to all tested antibiotics with the higher

quinolones, 66%. Not found resistance to colistin.
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Table 4.
Antibiotic resistance of Acinetobacter bumannii isolated from infections in Department of pediatric cardiac surgery.
Antibiotic 2011 2014 2015 2016 2017 2018 2019 p-
n=13 n=39 n=89 n=69 n=38 n=65 n=159 value*
Meropenem 0 11(28.2) 7(33.3) 9 (34.6) 15(39.4) | 11(42.3) 45 (62.5) 0.003
Imipenem 0 10 (25.6) 9 (42.8) 10(384) | 16(42.1) | 11(42.3) 46 (63.8) 0.008
Amikacin 0 11(28.2) 7(33.3) 9 (34.6) 14 (36.8) | 10(38.4) 34 (47.2) 0.014
Gentamicin 0 4(10.2) 3(14.2) 8 (30.7) 14 (36.8) 9 (34.6) 30 (41.6) 0.000
Tobramycin 0 0 0 2(7.8) 4(10.5) 5(19.2) 22 (30.5) 0.009
Ciprofloxacin 0 12 (30.7) 7(33.3) 11(42.3) | 15(394) | 12(46.1) 47 (65.2) 0.004
Levofloxacin 0 11(28.2) 8 (38) 9 (34.6) 13(34.2) | 11(42.3) 48 (66.6) 0.009
“Linear regression
Discussion the BSIs (19.2%) in our study that was comparable with

There is a lack of studies with pediatric cardiac surgery
patients hospitalized in the ICU with multi-drug resistance
infections. Nonetheless, from many different studies around
the world, bacterial infections in pediatric cardiac surgery
represent a great problem caused of increasing morbidity,
mortality and prolonged hospital stays. Prevalence of
bacterial infection in pediatric cardiac surgery is necessary
to determine prevalent pathogens and resistance rates for
better use the effective antibiotics. It is important to known
that bacterial agents that affect each different unit were
variable among hospitals. For example, in our study the
most common systems affected were respiratory tract
(54.3%) followed surgical site infections (8.5%) and
bloodstream infection (5.7%). The distribution of bacterial
infection was more or less similar to that of Sahu et al. [11]
(respiratory infection 44.2% followed by SSI 11.6%, BSI
7.5%, and UTI 6.9%. In most of other studies are the
commonest infection affected by respiratory tract followed
urinary tract infection [12-13]. These results are different of
other studies in which bloodstream infection was the
common type of bacterial infection [14-17]. In the present
study, we found small number of infection related to the
central venous catheter (3.9%) it was similar with the study
conducted by Sahu et al. [11], (<1%), but contrary to the
others studies including Michalopoulos et al. [18] with
22.4%. We found a low incidence of urinary tract catheter
infection-associated infection. The rational use of urinary
catheters was the major factor accounting for this low
incidence.

Our study determined a predominance of Gram-
negative bacilli (53.1%) from the culture results, witch
comparable with study reported by Sahu et al. [11] and
Silva et al. [19], whereas Gram-positive cocci were the most
prevalent group of patients studied by Michalopoulos et al.
[18] and Lola et al. [16] noted equal level of both group
organisms.

In the present study, the most frequently isolated
pathogens were P.aeruginosa (19.7%), K.pneumoniae
(16%), and A.baumannii (8.8%). In the same study
P.aeruginosa are the most common pathogen in ltaly
reported by Valera et al. [20]. Moreover, we found
statistically increasing rates of frequency P.aeruginosa from
16.1% to 30.2% (p=0.048), K.pneumoniae from 7.5% to
19.3% (p=0.014), and A.baumannii from 3.2% to 13.6%
(p=0.059). In our study, P.aeruginosa was responsible for
respiratory tract infection 20.9%, tracheobronchial aspirate
24.4% that was comparable with previous study [21]. We
also found that K.pneumoniae was responsible for most of

other studies [11, 22]. We found CoNS (36.6%) as
prevalent pathogen of SSI that was comparable with similar
study [23], whereas Sahu et al. [11] documented that
S.aureus was the most common pathogen for SSI (58%).

The most common isolated P.aeruginosa was found
with dramatically increasing resistance to all tested
antibiotics6 especially to meropenem from 0% to 67.9%
(p=0.0001), ceftazidime from 26.6% to 76.7% (p=0.001). In
2018 was found to be highest resistance to meropenem and
imipenem 89.2%, to ceftazidime 84.6%, which is much
higher, compared to Chinese report [24] with 50% and
33.3% respectively, also to levofloxacin 81.1% and
ciprofloxacin  86.1%, which is less in India (86-96%
respectively) report [11].

In our study, we found higher levels of ESBL-producing
K.pneumoniae isolates (72.7%) and statistically significant
increasing resistance to aminoglycosides, whereas we not
report about carbapanemases producers isolates and
higher resistance to quinolones, both these group of
antibiotics are the most effective for treatment
K.pneumoniae associated infections.

A.baumannii was responsible for more than 8.5% of
bacterial infection with statistically significant increasing
frequency (p=0.059), it is important to note because it
contrary to our previous study [21]. Moreover, we report
increasing resistance to all tested antibiotics, especially to
meropenem 62.5%, ciprofloxacin 65.2% and amikacin
47.2% which more or less similar to other studies [11,25].
As is known, this Gram-negative bacterium becoming is
serious hurdle, because there are limited choice of available
antibiotics.

Conclusion

In this paper, we report characteristics of microbial
landscape and resistance rates of bacterial infections in a
postoperative pediatric cardiac surgical facility in tertiary
hospital in Kazakhstan. Respiratory tract infection was
found to be the most common site for bacterial infection and
P.aeruginosa and K. pneumoniae were the most frequent
pathogens with high level of resistance. Our findings are
posing necessitates for improvement preventive measures,
including microbiological monitoring, good hygiene, and
well-designed hospital infection control strategy.
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