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KniouoBu aymu:

Adpec 3a kopecrnoHOeHYUsT.

Bsixa uscnegBaHun 43 KNMHUYHO 3HaYMMK M3onarta oT ceM. Enterobacteriaceae:
27 K. pneumoniae u 16 E. coli, ¢ pegyuupaHa 4yBCTBUTENHOCT WU PE3UCTEHTHU
Ha uedanocnopunn ot Il reHepauus, nsonupann npes 2006 r. n 2009 r. ot 2
MeOMUMHCKM LUeHTbpa, BapHa. bsaxa onpeneneHn aHTMbrnoTnyHaTa YyBCTBUTEN-
HOCT, Bb3MOXHOCTTa 3@ KOHIOraTUBEH MPEHOC, HANMYnMeTo U BUObLT Ha LUMPOKO-
CrneKkTbpHM OeTa-naktamasu (ESBL) ype3 nonumepasoBepukHa peakums n cek-
BEHMpaHe, KakTo U reHeTu4yHaTa CBbpP3aHOCT Ha usonatute. Npu BCUYKK LWamo-
Be Oelle gokasaHa npoaykumsita Ha ESBL, kaTo ocHOBHUTE TumnoBe GeTa-nak-
Tamasn ca ot CTX-M rpynata (97%). Camo eguH wam ot 2006 r. npon3sexaa-
we SHV-12. Mpu K. pneumoniae wamoBeTe 65xa ycTaHOBEHN OCHOBHO CTX-M-
3 eH3ummn — B 89%, aokaTo npu E. coli npeobnagasaxa CTX-M-15 — 88%. CTX-
M-15 npogyumpawmte E. coli npuHagnexaxa Kbm AjBa KIoHa, OT KOUTO euH OcC-
HOBeH — KIMoH A (9 oT 15 wama). KoHtoraumoHHuTe ekcnepumeHTu 6sxa ycnewHu
camo npwv nosiloBMHaTa oT TecTBaHuTe wamose E. coli. Mpu wamoseTte K. pneu-
moniae ycTaHOBMXME 7 KMOHa, OT KOUTO eAMH AOMWHAHTEH (B 48%), KakTo 1 BuU-
COKa YeCcTOTa Ha KOHKraunoHeH npeHoc npu npoayueHtTute Ha CTX-M-3 (100%)
N egHakbB (DEHOTUMN Ha TpaHCcKoHioraHtTuTe. ESBL npogyueHTMTe nokaseart Bu-
COKa PEe3NCTEHTHOCT KbM amuHornukosman Tobramycin n Gentamicin, a no oT-
HoweHne Ha Amikacin wamoBeTe K. pneumoniae ca 3HaYMTENHO MO-yCTONYMBU
(p < 0.001) B cpaBHeHue ¢ wamoseTe E. coli. K. pneumoniae cbLo Taka ca cur-
HUMUKAHTHO MO-Pe3NCTEHTHN KbM CO-trimoxazole n ca 3Ha4yMTenHo no-4yBCTBU-
TenHu kbMm Ciprofloxacin. Ha 6a3arta Ha Te3un pe3yntatm MoXxe Aa ce npeanono-
XVM, Ye KMOHamHOTO PasnpoCTpaHeHWe urpae OCHOBHA POris 3a BMCOKMSA Mpo-
ueHT Ha CTX-M-15 E. coli npoayueHTH, a XOpuU3oHTanHWaT nnasmugeH TpaHc-
dep — 3a pasnpoctpaHeHmeTo Ha CTX-M-3 eH3umuTe npu K. pneumoniae mn3o-
nartu.

LUMPOKOCNEKTbPHM GeTa-naktamasu (ESBL), nsoenektpnyHo dokycupane (IEF),
CTX-M-15
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Summary:

The aim of this study was to confirm the presence of ESBLs in isolates of E. coli
and K. pneumoniae, characterize the ESBLSs types and susceptibility of their pro-
ducers to antibiotics and determine the genetic relationship between the studied
isolates. A total of 43 clinically significant isolates from Enterobacteriaceae were
studied: 27 K. pneumoniae isolates and 16 E. coli isolates with reduced suscep-
tibility or resistant to Ill generation cephalosporins, isolated in 2006 and 2009
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Key words:

from two medical centers in Varna city. Antibiotic susceptibility, the possibility for
conjugation transfer, the presence and the ESBLs types were studied by PCR
and sequencing. The genetic relationship between the isolates was studied by
RAPD PCR. Production of ESBL was detected in all studied strains with the
CTX-M group being the predominant one (97%). Only one strain, isolated in
2006, was a SHV-12 producer. CTX-M-3 enzymes were found mainly in the
group of K. pneumoniae isolates (in 89%), while in the group of E. coli isolates,
the CTX-M-15 were detected more commonly (in 88%). The CTX-M-15 positive
isolates of E. coli belonged to two clones, one of which, clone A, was the pre-
dominant (n = 9). The conjugation experiments were successful only in half of the
tested isolates of E. coli. Seven different clones, one of which the predominant
(in 48%), were found in the group of K. pneumoniae isolates. High rate of conju-
gation transfer in the collection of CTX-M-3 producers (100%) and identical phe-
notype of the transconjugates were detected. The ESBLs producers demon-
strated high resistant rates to tobramycin and gentamicin. K. pneumoniae iso-
lates were significantly more resistant to amikacin in comparison to E. coli iso-
lates (p < 0.001), as well as more resistant to trimethoprime/sulphomethoxazole
and significantly more susceptible to ciprofloxacin. On the base of these results,
it can be concluded that the clonal dissemination plays the major role for the high
percentage of the CTX-M-15 E. coli producers, while the horizontal plasmid
transfer plays a role for the dissemination of the CTX- M-3 enzymes in K. pneu-
moniae.

extended spectrum beta-lactamase (ESBL), isoelectric focusing (IEF), CTX-M-15
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BbBEOEHUE

MpoayKkumsiTa Ha LUMPOKOCMEKTbPHM GeTa-nak-
Tamasn (ESBL) npu npencraButenute Ha CceM.
Enterobacteriaceae e egnH OT OCHOBHUTE Tepanes-
TuyeHn npobnemu [5, 6, 11, 15]. Kakto ESBL, Taka u
nnasvmgHte AmpC GeTa-nakramasu npvgasart yc-
TOMYMBOCT KbM NEHULMMMHK, LedanocrnopuHn ot | un
Il reHepauus, uedanocnopuHu ot Il reHepauus, Kak-
TO U Ce CENEKUMOHMPAT Npu fNieveHre ¢ Te3n aHTMou-
otvum [4, 5, 6, 16]. Te umat MHoro 6bp30 eBostOLM-
OHHO pasBuTUE; MbPBUTE KIMHWUYHU U30MaTU C Npu-
pobutn ESBLS, ca upeHtTudmumpann B epmanust
npe3 1983 r. [5]. bpoATt Ha naeHTUUUMpaHuTe ESBL
BapuaHTN NOCTOAHHO Ce yBenu4aBa — AaHHUTe 3a THX
ce Joknagsart OT MoYTU BCUYKKM CTpaHu [7]. ESBLs ca
KnacuumumpaHn B AEBET pas3fnnyHM CTPYKTYPHW/EBO-
MOLMOHHN CEMENCTBA, OCHOBaHN Ha CPaBHEHNETO Ha
YCTaHOBEHWTE MOCNeoBaTENHOCTM Ha aMMHOKUCE-
nuHute (cemenctea TEM, SHV, CTX-M, VEB, GES,
TLA, BES n OXA) [4, 5, 6]. (maBHuTe cemencTBa ca
cchopmuparn ot TEM n SHV eHsumuTe, nbpBUTE
naeHTuunumpann ESBL BapuaHTu, KOMTO ca 1 egHu
OT Han-pasnpocTpaHeHuTe Tunose ESBL [5, 6]. CTX-
M eH3uMmuTEe CbCTaBAT HOBa rpyna nnasmug-
KOOUpaHW eH3nuMK 1 ce nosiBAeaT B kpad Ha 1980 r.
[4, 15], kaTo Te umaT No-BMCOKa aKkTMBHOCT KbM Cefo-
taxime, oTkonkoTo kbM Ceftazidime [4, 18]. [eHeTWu-

HO ca 6nM3kM OO XPOMO3OMHO KoaupaHaTta knac A
uedanocnopuHa3sa Ha wamoseTe Kluyvera georgiana
(KLUG), Kluyvera cryorescens (KLUC) u Kluyvera
ascorbata (KLUA) [4, 15], kouto ce OTKpMBaT B OKOJT-
HaTa cpepa. MNMoHactosiwem CTX-M rpynata Habpos-
Ba Hag 99 eHsuma (Www.lahey.org/studies/webt.asp).
dunoreHeTUYHNTE npoyyBaHus pasgenat CTX-M
eH3mMuTe Ha 5 ronemu rpynm (¢ > 94% xomornorus B
rpynata) — CTX-M-1, CTX-M-2, CTX-M-8, CTX-M-9,
CTX-M-25 [4, 15]. Hakou oT npeacraBuTenuTe, nos-
BUMK Ce npe3 rnocrnegHuTe roguHu, ca C fnoBullieHa
aktmBHocT kbM Ceftazidime CTX-M-15, -16, -27, -32
[4]. Te ce pasnuyasat oT cboTBETHUTE CTX-M-3, -9, -
14, -1 camMo C egHa aMWHOKMUCENWHHA 3amMsHa:
Asp240Gly [4].

ESBLs ce cpewart rnasHo npu wamose Klebsiella
spp. n Escherichia coli, Ho Te ce pa3npocTpaHsiBaT 1
Cped ocCTaHanuTe npeacTaBuMTenn Ha cem. Entero-
bacteriaceae [5, 6], npeagumHo B 6onHuumTe [7, 18], n
0COBEHO B WHTEH3UBHWTE OTOENEHWs, KOUTO ce
npeBpbLLAT B pe3epBoap 3a pasnpoCTpaHEHMETO Ha
YCTONYMBM LLLAMOBE B OCTaHanute oTaeneHus, apyru
BonHMLUM 1 B 00LLECTBOTO. TO3M NMpoLec BEPOSTHO €
0DyCrnoBeH OT KIOHANHOTO Pas3npoCTpaHeEHUe Ha
ESBL npogyuupaliy wamoBe W/MNM XopusoHTaneH
TpaHcdep Ha NNasMuan, CbabPXKaLUM reHn Ha LWnpo-
KOCMEeKTbpHM BeTa-nakramasm.
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MpoBeaeHn B bbnrapus npoyyBaHnsi NokasBar,
ye ESBL npoayueHTuTe, LUMPOKO pas3npocTpaHeHu
B Lenus CBAT, cTaBaT nNpobrnemMHu 3a Tepanus u
AnarHocTuka Beye n y Hac [13]. [locera ca gokasa-
HU pas3nuyHn ESBL B neT yHMBEPCUTETCKM LEHTb-
pa, HO HAMa AeTanrHo npoyyBaHe Ha BUAa 1 pasn-
pOCTpaHEeHMEeTO Ha LUMPOKOCNEKTbpHUTE BGeTa-
nakTamasu BbB BapHa, KoeTo ce Hanara npu goka-
3aHOTO yBeNnuMYyeHne Ha npoLleHTa UM B TO3M Meau-
LMHCKM LeHTBbp [1].

Llen Ha HacToslLLaTa paboTa be:

1. la ce notBbpan Hanuumeto Ha ESBL npwu
nzonatu Klebsiella spp. n Escherichia coli ¢ Hama-
neHa YyBCTBUTEMHOCT UMW PE3UCTEHTHU KbM Le-
danocnopunun oT Il reHepauums.

2. [la ce oxapakTepusupaT TUNOBETE Ha yCTa-
HOBEHUTE €H3UMU U YYBCTBUTEMNHOCTTA Ha TEXHUTE
NPOAYLIEHTN.

3. [a ce npoy4yn Bb3MOXHAaTa Npu4nHa 3a yBe-
nnyeHunss 6pon ESBL 3a nepuoga 2004-2008 r.
ypes onpefernsHe Ha Bb3MOXHOCTTa 3a KOHIoratu-
BEH MPEHOC Ha reHnTe, KOMTO M KoauparT, U fa ce
YCTaHOBMW KIOHAINHOTO pasnpoCTpaHeHne Ha Tex-
HUTE NPOAYLIEHTN.

MATEPWAN U METOOM

EakmepuanHu usosnamu

Yetupugecer ©n Tpu u3onata OT CeM.
Enterobacteriaceae: 27 K. pneumoniae n 16 E. coli
C peayumpaHa 4yBCTBUTEMHOCT UMM PE3UCTEHTHU
Ha uedanocnopuHm ot Il reHepauus, 6saxa nsonm-
paHn npe3 2006 r. n 2009 r. OT KNMHUYHN MaTepu-
ann: ypuHa — 12, xemokyntypa — 12, ueHTparneH
BEHO3€eH KaTeTbp — 1, TpaxeaneH acnvpaTt — 2, pa-
HeB cekpeT — 5, ApeH — 3, xpadka — 1, maTepuanu
OT FOpHU AMxaTtenHu nbTuwa — 7. N3onatute Gsixa
npeaMmMHO OT HeoHaTonornyHo (n = 11), negmnat-
pyYHN (N = 7) N UHTEH3MBHKN (N = 13) oTAeneHus.
Te OGaxa OT 2 MeOWUMHCKM UeHTbpa, BapHa —
YMBAI “Ce. MapuHa” U Al' 6onHuua. [IBageceT un
eovH wama K. pneumoniae 6sixa v3onupaHu ot
Jeua Ha Bb3pacT OT eAuH AeH o Tpu Meceua, oc-
TaHanuTe 6 — OT Bb3pacTHM Hag 65 roguHu. lNpwm
wamoBeTe E. coli pasnpeaeneHneto Gelwe: oo 17
r.— 3 usonaTta; mexay 18-64r.—6; nHag 65r. — 7.

Tecmoee 3a onpedensiHe Ha aHmMubuomuy-

Hama yyecmeumesiHocm

bewe wunanonssaH OMEY3NOHEH OUCKOB MeETOS
(84OM) no CLSI, 2010 [8] ¢ Mueller-Hinton agar I
(BD, BBL) n aHTumukpobHn guckoBe Ceftazidime
(CAZ), Cefotaxime (CTX), Cefoxitin (FOX), Imipe-
nem (IMP), Amoxicillin/Clavulanic acid (AMC) — BD,
BBL; Tetracycline (TET), Chloramphenicol (CHL),
Gentamicin (GEN), Amikacin (AMK), Tobramycin

(TOB), Co-trimoxazole (SXT), Ciprofloxacin (CIP) —
HU3MB, Codoug.

Hoka3zeaHe Ha npodykyusima Ha ESBL

1. [lBonHOAMCKOB cuHepriveH metog (OOM) no
V. Jarlier et al. [9] ¢ gBa paucka Ceftazidime,
Cefotaxime n guck Amoxicillin/Clavulanic acid.

2. CLSI notBbpautenen metog npu Klebsiella
spp. u E. coli c guckose CAZ n CAZ/clavulanic acid,
n CTX n CTX/clavulanic acid [8].

KoHrocayuoHHO npedaeaHe Ha R nnasmudu

M3non3Baxme meTtoda Ha KOHKraTuMBHO npeaa-
BaHe Ha TBbpAa XxpaHuTenHa cpepa (Mueller-
Hinton agar), ¢ peuununeHtn E. coli Ko Wayp9 Rif
lac — n W3110 Nal lac+. Cenekuyusta nsbpLuBaxme
Ha MacConkey agar (BD) c Ceftazidime 2 mg/L u
Rifampin 50 mg/L unu Nalidixic acid 50 mg/L. lNo-
Ny4YeHUTEe TPaHCKOHIOraHTK [oKa3Baxme C TeCToBe
3a yyscTBuTEnHocT: AAM.

lpedeapumenHo xapakmepu3upaHe

Ha muna Ha ESBL

1. U3oenekTpu4Ho cokycupaHe (IEF). 3a no-
flydyaBaHe Ha EH3UMHWUTE EeKCTPaKTU [AOHOPHUTE
LLIaMOBE 1 MOMy4YEeHNTE TPAHCKOHIOraHTK Bsaxa Kyn-
TuBupaHu B 80 ml Tryptic Soy Broth (Difco) Ha Boa-
Ha GaHsa ¢ pasknallaHe npu Temnepatypa 37° C, ao
rectota 10° CFU/mI. KneTkute 6sixa otaeneHu
ypes LeHTpodyrmpaHe u crieq ToBa NM3npaHn 4pes
yNTPa3ByKkoB [Ae3uHTerpatop nyncoso: 75 nyn-
ca/min 3 min Ha negeHa BogHa 6aHs. 3a nonydva-
BaHe Ha EH3MMHUTE eKCTPaKTU LeHTpodyrmpaxme
B XNnaaunHa ueHTpodoyra npu 4° C. IEF nposex-
faxve B nonuvakpunamugeH ren 30%, cbObpaly
Ampholyte pH 3-10, Isolyte, ISN, Germany no mo-
anduumpar [2] metoa Ha Mathew [14]. Busyanusu-
paHeTO Ha wuBMUMUTE Ha [-naktamasute Oewe c
pa3tBop Ha Nitrocefin (Oxoid) 500 mg/L. EH3MMHMK
€KCTpaKTh Ha [B-naktamasu ¢ M3BEeCTHU pl bsaxa us-
Mon3BaHu KaTto KOHTPOMMW.

2. Bioassay bGelue npoBefeHo crnopef MeToau-
kaTa Ha Bauernfeind et al. [2]. IEF renbT Gelwe
nokput ¢ Tryptic Soy Agar (TSA) (50%), cbabpxaLy,
cboTBEeTHUA aHTUOMoTUK: CAZ nnn CTX B KOHLEH-
Tpauusa 2 ug/ml, n Gewe nHkyGupaH Ha 35° C 3a 2
yaca. [onbnHutenHo 6e nokput cbe crnon TSA
50%, cbaobpxalw, udyBcTBUTENEH E. coli 1.2x10°
CFU/ml. Crnen wHky6upaHe 18-20 yaca Ha 35°C
HanNUMYMeTO Ha pacTex Ha Wama onpeensiwie ueu-
unTe, pasrpagunm aHTnbrnoTuka.

Monumepa3soeepuxxHa peakyusi Gelle npoBse-
[eHa Nnpu BCUYKM LLLIAMOBE WU MPU TEXHWUTE TpaHCc-
KOHIOraHTW, C rnpaiMepu 3a CbOTBETHaTa rpyna
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ESBL, cnopef gaHHUTE OT M30ENEKTPUYHOTO ¢ho-
KycupaHe [13].

HykneomudHo cekeeHupaHe

AMNnMpULMpaHnTe NpPOAYKTU NPU penpeseH-
TaTUBHM 32 BUA W TUM €H3UM Osixa CEeKBEHUpPaHU C
aBToOMaTnyeH cekseHatop ABI 3700, MWG. Pesyn-
TaTuTe Osixa obpaboTteHn ¢ BLAST n DNAMAN
nporpamu.

Enudemuosio2cu4yHO munupaHe — 6s1xa U3non-
3BaHu ERIC-1 1 ERIC-2 npanmepu. LLlamoBe ¢ nog

2 umBMUM pasnuka O6sixa NpuMeTn KaTo KrOHamnHo
cBbp3aHu [19].

PE3YNTATU U OBCbXOAHE

Mpwn Bcnykm 43 n3onata Gelue ycTaHOBEHO Ha-
nnyve Ha ESBL 1 no aBaTta heHOTMNHN MeToaa.

AHmu6uomu4yHa YyyecmeumesiHocm
npu wamoeeme, npodyyeHmu Ha ESBL

PeancteHtHoctta Ha ESBL npogyueHTuTe
(R+I) e npeactaBeHa Ha cour. 1.

0O K. pneumoniae n = 27

O E.coli n=16

100+

90177

80171

704

60117

50117

4041

AUG CAZ CTX TOB GEN

AMI CIP TET SXT CHL FEP

®ur. 1. PeauncteHtHocT (I1+R) Ha ESBL npoayueHTuTe
R — pe3ucteHTeH, | — nHTepmeguepeH

OT kNMHWYHa rrefHa TOYKa € BaXKHa BUcOoKaTa
pe3ncTeHTHOCT kbM TOB n GEN. o oTHoweHune
Ha Amikacin wamoBeTe K. pneumoniae ca 3Hauu-
TenHo no-yctonumsn (p < 0.001) B cpaBHeHue ¢
wamoseTe E. coli. Te cbLulo Taka ca CUrHUPUKAHT-
HO MO-PE3UCTEHTHN KbM SXT, 1 ca 3HAYUTESTHO MOo-
yyBcTBUTENHM KbM Tetracycline n Ciprofloxacin.
Mpu wamoeete E. coli yctaHoBMxMe obpaTHaTta
3aBNCUMOCT: T€ Ca CUTHU(UKAHTHO MO-PE3UCTEHT-
HM kbM Tetracycline, Ciprofloxacin n no-4yscTBu-
TenHn kbMm Co-trimoxazole (cwur. 1). lNMpoyyeHuTe
wamoBe 6sxa 100% 4yBCTBMTENHM KbM Imipenem
n Cefoxitine, KakTo 1 ¢ BUCOKa YyBCTBUTEMHOCT KbM
CHL. PesucteHTHocTTa KbM FOX e nokasaten 3a
Hanuumeto Ha nnasmugHa AmpC [3,17] nnm Ha

nepmeabunuTeTHn npomeHu. B HacTosiwata Ko-
nekuus oT n3onaTu TakmMBa He 6axa gokasaHu.

OnpedensiHe Ha muna ESBL

Pesyntatute ca npepcraseHn B Tabn. 1. IEF
aHanM3bT Nnokasa, Ye NoBeYeTO LWaMoBe CbabpXaT
2 vnun 3 pas3nunyHn 6eta-naktamasu. Benykn nsona-
TV OeMOHcTpupaT 6eTa-nakramasn ¢ U30enekTpuy-
Ha Touyka (pl) 5.4 — oTroBapsLla Hak-BEPOSATHO Ha
TAcHocnekTbpHUTe TEM-1 [5]. [1BageceT u cegem
wama Klebsiella pneumoniae 6sixa HocuTenu Ha
GeTa-naktamasa c¢ pl 7.6, Hexugponusupalla
Cefotaxime. Ha Te3n pl oTroBapaT XpOMO3OMHUTE
beTa-naktamasu ¢ TeceH crnektbp SHV-1 [5].
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Ta6bnuua 1. Tun ESBL, roauHa Ha nsonupatHe u ERIC tun

ESBL Bpoti IEF* loduHa Ha ESBL mun RAPD ®eHomurn Ha mpaHcKo-
mun u3onupaHe epog ceKseHuUpaHe mun epoii HI2aHMUMe gpoq
14 547488 | 2006;0, 2009 CTX-M-15; Ag; Ds TOB,GEN,TET,SXT;
s 6 OXA-1 TOB,TET,4
= x5 TOB,GEN,TET,
8 5 e
ui 1 5484 2006 CTX-M-3 YHUKaneH TOB,GEN,AMI,SXT
SHV 1 5.48.2 2006 SHV-12 YHUKaneH be3 npepaBane
3 5.47.4/7.6 2009 CTX-M-15 Os bes npepasaHe
3 8.8
c
g = 5 24 547684 | 2009 CTX-M-3 di3;h3;n3;0,: yHn- | TOB,GEN,AMI,SXT,,
2 ,>_< Il KanHus
c O <
o
N4

Moutn Bcuukm msonatm (N = 42) exkcnpecupart
OeTta-naktamasu c pl, npuHagnexawa Ha CTX-M
rpynata. Te3an nsonatu ce pasgensT Ha ABe rpynu
— MbpBaTa ekcnpecupalla beta-nakramasa c pl 8.4
(25 nsonara). Nocneaeawmte PCR n cekBeHnpaHe
Ha penpeseHTaTUBHU M30MnaTh Jokasa, Yye ce Kacae
3a CTX-M-3. Btopata ekcnpecupawa 6Geta-
naktamasa 6e c pl 8.8 (17 nsonara). lNocnenpawyu-
Te PCR u cekBeHupaHe Ha penpe3eHTaTUBHU U30-
natu pgokasa, ye ce otHacsa 3a CTX-M-15. Beunukn
nsonatu, npogyumpawm CTX-M-15 ESBL, npoay-
umnpat n beta-nakramasu c pl 7.4. CekBeHMpaHeTo
npu penpeseHTaTMBHA LLAMOBE A0Ka3a HanniMeTo
Ha OXA-1 TacHocnekTbpHa 6eTa-naktamasa. Camo
npv eguH usonat E. coli 6e yctaHoBeHa SHV-12
ESBL.

KoHroeayuoHHO npedasaHe Ha 2eHu,

kodupauwu ESBL

Mpu npoBexgaHe Ha KoHwrauusaTa Osixa npe-
OafleHn MapkepuTe 3a pe3ncTeHTHOCT kbm Cefota-
xime vnu Ceftazidime npu 29 ot 43 goHopu. Tab-
nvua 1 npepcrtaBs deHOTUMHATa xapakTepucTuka
Ha nony4YeHUTe TpaHCKOoHraHTU.OT Hest ce BUXAa,
4ye npu nzonatute E. coli renute, kogmpawm Geta-
nakTamasuTe, ce npefaBaxa 3aefHoO C reHuTe 3a
pe3ncTeHTHOCT kbM Tobramycin, Gentamicin, Tet-
racycline n ¢ no-Hucka yectota — Co-trimoxazole.
Cobuwo Taka npu mzonatute E. coli yctaHoBUXME 1
MHOrO MO-HUCKa YecToTa Ha npefaBaHe Ha reHuTe
3a ESBL (camo0 9 oT 16-Te KOHIOrauMoHHW ekcrie-
pumeHTa 6sxa ycnelwHu). Npu nsonatute K. pneu-
moniae ¢ MHOro BMCOKa YecTtoTa (22 oT 27) ce npe-
AaBaxa [AeTepMUHaHTUTE 3a PE3UCTEHTHOCT KbM
Tobramycin, Gentamicin, Amikacin, Co-trimoxazole
KOeTo MoXxe fa obsAcHM HabnogaBaHUTE pasnuki B
YyBCTBUTENHOCTTA NPV PasNM4HNTE BUOOBE.

Enudemuosio2cuyHo murnupaHe

HanpaBeHOTO TunNupaHe fokasa HannunMeTo Ha
6 knoHa npu wamoseTe K. pneumoniae, OT KOUTO
net npoussexgat CTX-M-3 n camo egnH — CTX-M-
15 (tabn. 1). Ot 19x camo eavH — d Tun, Gelwe
npeobnagasaw, — ¢ 13 wama (48%). OctaHanuTe
6sixa ¢ 2 unu 3 npeacrasutens. MNpeobnagasayu-
AT d TMn 6e yCTaHOBEH Mpu LLaMoBe, U30INMpaHu oT
HEOHaTONOrM4YHO U MHTEH3WBHO NeauaTpuyHo OT-
aenexue.

ERIC PCR TunupaHeTo nokasa Hann4meTo Ha 2
OCHOBHM KnoHa npwu nsonatute E. coli — A (9 wama)
n D (5 wama) — Bcnuku npogyueHtn Ha CTX-M-15.
[BaTta wama ¢ yHukaneH ERIC Ttun npogyunpaxa
CTX-M-15 n CTX-M-3, pecnekTnsHo.

OBCBHXOAHE

MonyyeHuTe pesdyntati nokassat MHoro fobpa
noeHTurkauma Ha Hanmumeto Ha ESBL oT um3-
npawawata nabopatopus — npu Bcu4kn 43 n3ona-
Ta Oe gokasaHa mpoAykuMsTa Ha Te3uM eH3UMU C
PEHOTUMHN U/MAN MOMEKYNSIPHO-TEHETUYHU METO-
an. NpenopbunTenHo 3a Bcu4ku nabopatopum e ga
N3Mnon3BaT NoHe 2 pasnuyHu PEeHOTUMHU MEeTona,
Hanp. ABOMHOOUCKOB CUHEPrnyeH MeTon C pascro-
sHWe 2/2.5 cm mMexay AMCKOBeTe M MoHe ABaTa aH-
TnomotndHn aucka Ceftazidime n Cefotaxime, kak-
To n CLS noTtBbpantenHuaT metoq 3a Klebsiella n
E. coli.

Mo npaBuno npoayueHTnTe Ha ESBL ca pesuc-
TEHTHWN Ha BCUYKN NEHULUMNHU, LiedanocnopuHu (¢
n3knoyeHne Ha Cefoxitine) n moHobakTamm, Hesa-
BMCUMO OT JAaHHUTE, NOMyYeHM Npu onpeaensaHe Ha
aHTMOMOTMYHATa YyBCTBUTESNHOCT. Taka Ye Bbpe-
KM OEeMOHCTpUpaHata B HAKOM crlydau in vitro ak-
TMBHOCT KbM HSKOM LedanocnopuHn ot 3 un 4 re-
Hepauus, Hanp CAZ nnu FEP, He ce npenopbyBa
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KnNuHMYHaTa MM ynotpeba npu nsonatu, NpoayLeH-
T Ha ESBL. lNpu npoy4yeHnte nsonatu ce ycraHo-
Bu, ye Cefotaxime e MHOro no-go6bp MHOMKaTOp 3a
Hannume Ha ESBL (100% ycTonumsu). Bucokata
YCTOMYMBOCT KbM He GeTa-naktaMHUTE aHTMONOTU-
um (cur. 1) ce obscHABa ¢ hakTa, Ye reHuTe 3a
ESBL 0BGVMKHOBEHO Ca pasnosioXeHU Ha nnasmuau
UK TPaHCNO30HWU/MHTErPOHW, HOCELLM U APYTN FEeHU
3a YCTOM4MBOCT [7].

®PeHOTUNHUTE  WU/MIM  MONEKYNSPHO-reHeTUY-
HUTE MeToau Ha u3crneaBaHe JoKasaxa, Ye B ABaTa
MeAMLUMHCKM LeHTbpa BbLB BapHa ocHOBHUTE TuUMo-
Be GeTa-naktamasn ca ot CTX-M rpynata (97%).
Camo eaguH wam ot 2006 r. npoussexgawe SHV-
12. Mpu K. pneumoniae wamoBeTe Bsxa ycTaHO-
BeHU ocHOBHO CTX-M-3 eH3umn — B 89%, gokato
npu E. coli npeobnagaBaxa CTX-M-15 — 88%. Te3un
OaHHM OTroBapAT Ha CBETOBHUTE [AHHWM 3a MOBCe-
MECTHOTO pasnpocTtpaHeHne Ha CTX-M eH3nmute
[7, 10, 12, 15]. NpoagyueHTn Ha CTX-M eH3umu ca
n3onupaHy B MHOro CTpaHu no uenua ceat. B E.-
pona ca [AoKa3aHW KaTo AOMUHAHTHU NPOAYLEeHTU-
Te Ha CTX-M-3, -9, -15 eH3umun. NaHaeMU4HOTO
pasnpocTtpaHeHne Ha E. coli wamoBe, npousBex-
pawy CTX-M-15 eHaumun, ce Obmkn NnpeammHo Ha
pasnpoCTPaHEHNETO Ha HSAKOMKO KrOHa, OT KOUTO
025b ST131 e ocHoBeH [10]. PesynTtatute oT Hac-
TOSAILLOTO npoy4yBaHe nokaseaT, Yye CTX-M-15 npo-
dyumpawumTte E. coli npyHagnexaxa camo Ha ABa
KNoHa, OT KOUTO €aduH OCHOBeH — kIoH A (9 ot 15
wama). MNMpu Te3n nsonatu KOHOraLMoOHHUTE eKcne-
pumMeHTn Baxa ycnewHun camo B 50%. B pesynrar
MOXeM [a NpeanonoXuM, 4Ye KIoHanHOTO pasn-
poCTpaHeHVe urpae OCHOBHa poONs 3a BUCOKUSA
npoueHT Ha npoussexgawm CTX-M-15 wmsonatw.
Hanvuneto Ha no-ronsm ©Gpon  pesncToTvnoBe
cpef TPaHCKOHIOraHTUTE Cce ObIDKM Han-BEPOATHO
Ha pasnuyHy TUNoBe nrasMuan, Hocelly pasnuyHu
OeTepMUHAHTU Ha pe3nCTEHTHOCT. M3BeCTHO e, ye
reHunte, kogupawm CTX-M-15 eH3umunTe, umat ro-
nsiMa Bb3MOXHOCT 3a Mobununsauusa u npeckavaHe
OT Xpomo3oMaTa Ha nnasmugute u obpaTHo, Obi-
Xala ce rnaBHo Ha ISEcpl enemeHTa. Tean WH-
CEPUMOHHM MNOCneaoBaTENIHOCTU Ce CbCTOAT OT
He3aBbpLUEHN MOBTOPHOCTU M obnacT, Kogupalia
eBeHTyanHa TpaHcnosasa. JluTepaTypHn [daHHU
covar, 4ye ISEcpl enemeHTUTEe MoraT fa ce npeHe-
caT ypes3 egHOCTbManeH npouec Ha TpaHCNo3nUns
N UrpaaT BaxHa ponga 3a npeHacaHeto Ha CTX-M
reHuTe, KaKTo 1 3a eKkcrnpecusaTa Ha eH3unma [4].

Mpu wamoBeTe K. pneumoniae cbLio nNpeob-
nagasa eguH KnoH (B 48%), HO BMcokaTa yectoTa
Ha KOHKrauuoHeH npeHoc npu K. pneumoniae
npoayueHtn Ha CTX-M-3 n HanuuMeTo camo Ha
eIH (PeHOTUN Ha TPaHCKOHKraHTUTEe HW Kapa na
npegnonoXmnm, 4Ye pasnpoCTpaHeHUeTo Ha enuH

nnasMmmg, Hocel, OeTepMUHAHTU 3a PEe3UCTEHT-
Hoct kbM TOB, GEN, AMI, SXT, e ocHoBHa
npuyrHa 3a npesanupaHeTo Ha CTX-M-3 B wamo-
BeTe K. pneumoniae. TakMBa npoy4BaHns nma un B
Monwa, kbOeTto ce [fokasBa, Y€ OCHOBEH Tun
ESBL e CTX-M-3 1 HeroBoTo pasnpocTpaHeHune
Ce ObIKN Ha KOHraTMBEH NrasMmug C BUCOKa MO-
nekyrnHa maca v egHakbB Pstl npocoun [12]. Takbs
nnasMmg MMa gokasaH Bede u B Bwnrapma [13].
TpeBOxeH e hakTbT, Ye Tesn LamoBe ca U30nu-
paHu NpeauMHO OT HEeOHaTONOrMYHU W neamat-
PUYHW OTAENEHUsi, OCHOBHO [MpPU HOBOPOOEHU
(78%) n Bb3pacTHU Hag 65 T.

[pyra MHOro BeposiTHa NpuyMHa 3a yBernu4ye-
Hue Ha ESBL npogyueHTUTE € BUCOKUAT CenekTu-
BEH HaTUCK B pe3ynTaT OT yBenunyeHaTa ynotpeba
Ha uedanocnopuHn TpeTa reHepauuns, Kakto 1 Ha
aMunHornukosngun. ToBa ce MOTBbpXKAaBa OT Mpo-
y4BaHe, HanpaseHo 3a nepuoga 2004-2008 r. 3a
Te3n MeaULMHCKM LeHTpoBe, KOeToO [oKa3Ba yBe-
nuyeHata kKoHcymauumsa Ha Ceftriaxone n Ceftazi-
dime ot 1.22 3a 2004 r. gpo 3.1 3a 2008 r.
DDD/100, kakto n Ha Gentamicin n Amikacin ot
0.34 3a 2004 r. po 3.44 3a 2007 r. n 2.85 3a 2008
r. DDD/100 [1]. OnpepensiHeTo Ha aHTUBNOTUYHA-
Ta yyBCcTBUTENHOCT Ha ESBL npoayueHTuTe noka-
3a, Ye Te ca C BUCOKA PE3UCTEHTHOCT KbM amu-
Hornukoauaute Tobramycin u Gentamicin, a no
oTHoweHne Ha Amikacin wamoBeTe K. pneumo-
niae ca 3HauyuTenHo no-ycronymsun (p < 0.001) B
cpaBHeHue ¢ wamoBeTe E. coli. Tean gaHHW HK
KapaT ga npennorioXum, Yye u ysenuyeHara ynot-
peba Ha amMuHOrNMKO3MOM MOXe Oa [oBede [0
cenektupaHe Ha ESBL npoayueHTu. LlamoBeTe K.
pneumoniae CbLWO Taka ca CUTHUMUKAHTHO Mo-
pe3ucteHTHU kbM Co-trimoxazole u ca 3HauuTen-
HO no-yyBcTBUTENHM KbM Ciprofloxacin (cwur. 1).
Mpwu E. coli 3aBucumocTTa e obpatHa. lNpoyyeHuTe
wamoBe 6sixa 100% 4vyBCTBUTENHU Ha Imipenem.
Tesun gaHHW, KaKTo U CBETOBHUAT onuT [5, 18] no-
kasBaT, 4e kapbaneHemuTe cnegsa pa 6ObaaTt
MbpBO CPEACTBO Ha M30Op 3a NleYEeHUE Ha TEXKU
XuBoTo3acTpalaBaliy UHMeKUnn, NpudnHeHn ot
npoayueHTn Ha ESBL 6eTta-nakramasm.

B 3aknroyeHue MoOXeM [a Kaxem, 4ye B ABaTa
MeaVLUMHCKM LUeHTbpa BLB BapHa ocHOBHUTE TuUMo-
Be Geta-naktamasu ca ot CTX-M rpynata. Camo
eavH wam ot 2006 r. npomssexgawe SHV-12. NMpu
K. pneumoniae wamoBeTe 0Osixa yCTaHOBEHM OC-
HoBHO CTX-M-3 eH3ummn — gokato npu E. coli npe-
obnapgaBaxa CTX-M-15. [lNpeguMHO KITOHANHOTO
pasnpocTpaHeHne urpae OCHOBHa Pons 3a BUCOKUS
npoueHT Ha npoayueHTn Ha CTX-M-15 npu wamo-
BeTe E. coli, a Xxopn3oHTanHWAT NnasMyMaeH TpaH-
chep — 3a pasnpoctpaHeHneto Ha CTX-M-3 eHau-
muTe npu K. pneumoniae nsonaTu.
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