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Pesiome

Llen: [la ce npoyuyaTt eTmonormyHaTa CTpykTypa Ha 6poHxonynmoHanHuTe uHdekuun (Br) n an-
TUMMKPOOHaTa YyBCTBUTETHOCT Ha ETUONOMMYHUTE MPUYMHUTENN NPU NMaLUEHTU C MyKOBMCLMAO3a
(MB).

MNauveHTn n merogu: 3a neproga 2006-2011 r., MMKPOCKOMNCKN 1 KyNnTypesiHO 6s1xa U3cneaBaHm
Xpauku oT 54 naymeHTn (23 mommyeTa 1 31 MOMuUeTa), Ha Bb3pacT OT 5 40 27 roanHn. AHTUOMOTNYHATA
YYBCTBUTENTHOCT Ha KIWUHWYHO 3HauumuTe mnsonatu bewe onpegenaHa ype3 Andy3MoHHMA ONCKOB
MeTog,.

PesyntaTtu: Bogewute npuunHutenu Ha BN 6axa Pseudomonas aeruginosa (n3onupax npu 31 na-
umneHTn - 57.4%) 1 Staphylococcus aureus (19 - 35.2%), cnegsanm ot Candida spp. (16 - 29.6%), rpyna
Klebsiella-Enterobacter-Serratia (6 - 11.1%), Haemophilus influenzae (5 - 9.3%), Burkholderia cepacia
complex (3 - 5.5%) n ap. bele oTYeTEHO Bb3PACTOBO HapacTBaHe HAa OTHOCUTENHUS AAN KONOHU3MpPa-
Hu ¢ P. aeruginosa — o1 42.1% npeawn 10-rogu1iwHa Bb3pacTt Ao 83.3% npu nayneHTuTe Hag 16 rognHun
(p<0.01). Mpu S. aureus 6saxa yctaHoBeHW 42.1% KonoHm3auma go 10 rognHu n 25.0% cnep 16 rogu-
HW. Pa3npepeneHneTo No non nokasa 3HauYMMO MO-BUCOKA YyecToTa Ha nHdekumATa ¢ P. aeruginosa
npu momunyetaTa (73.9% cpelyy 45.2% npu MmomueTaTta — p<0.05), KakTo 1 NpeobnagaBaHe Npu TAX
Ha MHdeKuuuTe cbC S. aureus (43.5% - 29.0%). belue ycTaHOBEHa CPAaBHUTENTHO HUCKA aHTUMUKPODOHA
pe3uncTeHTHOCT Ha P. aeruginosa — cefepime (6.5%), imipenem (9.7%), meropenem (6.5%), amikacin
(12.9%), gentamicin (16.1%), tobramycin (9.7%) u ciprofloxacin (9.7%). Tpu oT n3onupaHute obwo 19
wama S. aureus (15.8%) 6axa methicillin-pe3ncreHTHu.

3akntoueHume: HacToALWOTO NpoyyYBaHe NOTBbPXKAaBa CBETOBHUTE TEHAEHLUMN 3@ AVHAMUYHa NPO-
MfAHa Ha pecnupaTopHaTa MUKpOOHaTa ¢iopa C HapacTBaHe Ha Bb3pacTTa Ha nauueHTute ¢ MB —
PA3KO NoBKLIaBaHe Ha KONOHM3auumATa ¢ P. aeruginosa n CbOTBETHO HamasifiBaHe Ha KONTOHM3aLumMATa
cbe S. aureus cnep 16-rogmilHa Bb3pacT. HenpeKkbCHATUAT MUKPOOMONOrMYeH KOHTPOS rapaHTupa
afileKBaTHa aHTM6uoTnYHa Tepanua Ha BN, ocobeHo B cnyyamTe Ha JOKa3BaHe Ha MUKPOOPraHm3-
MM C BPOAEHA PE3MCTEHTHOCT KbM aMUHOMMKO31am (KaTto B. cepacia complex n Stenotrophomonas
malthophilia), koeTo Hanara n3knYBaHeTO Ha UHXanaTopHMA tobramycin oT cxemaTta Ha neuyeHue.
YcnelwHaTa epagnkaumsa Ha MbpBOHauYanHaTa 1 cneaBalmTe Bl B paHHa Bb3pacT nogobpsBa Ka-
YeCTBOTO Ha XKMBOT M NPEXMBAEMOCTTa Ha naumeHTuTe ¢ MB.

KniouoBu gymu: MyKoBuUCLMAO03a, GPOHXOMYNMOHaNHN WHdekummn, etmonorus, Pseudomonas
aeruginosa, Staphylococcus aureus.
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Abstract

Aim: To explore the etiological structure of bronchopulmonary infections (BPI) and antimicrobial
susceptibility of the etiological agents in cystic fibrosis (CF) patients.

Patients and methods: During 2006-2011 sputum smear microscopy and culture were accomplished
among 54 patients (23 females and 31 males), aged 5-27 years. Antimicrobial susceptibility testing of
the clinically relevant isolates was performed by the Disk diffusion method.

Results: The most frequent pathogens causing BPl were Pseudomonas aeruginosa (isolated in
31 patients - 57.4%) and Staphylococcus aureus (19 - 35.2%), followed by Candida spp. (16 - 29.6%),
Klebsiella—Enterobacter-Serratia group (6 - 11.1%), Haemophilus influenzae (5 - 9.3%), Burkholderia
cepacia complex (3 - 5.5%) etc. The relative part of patients colonized with P. aeruginosa increased
with age - from 42.1% before 10-year age to 83.3% among 16+ years-old patients (p<0.01). Regarding
S. aureus colonization, the following frequencies were established: 42.1% in small children (before
10 years) and 25.0% in adolescent/adult age group (16+ years). The gender distribution showed a
significantly higher prevalence of P. aeruginosa infections in girls (73.9% vs. 45.2% among boys -
p<0.05), as well as a female predominance of S. aureus infections (43.5% / 29.0%). There were relatively
low resistance rates of P. aeruginosa to the following antibiotics: cefepime (6.5%), imipenem (9.7%),
meropenem (6.5%), amikacin (12.9%), gentamicin (16.1%), tobramycin (9.7%) and ciprofloxacin
(9.7%). A total of 3 of the 19 S. aureus isolates (15.8%) were methicillin-resistant.

Conclusion: The current study confirms the global trends of dynamic change of respiratory microbial
flora as the CF patient’s age increases — a considerable increase in P. aeruginosa colonization and
decrease in S. aureus colonization after 16 years of age. The continuous microbiological monitoring
of BPI guarantees their adequate antibiotic therapy, especially in the cases of isolation of intrinsically
resistant to aminoglycosides microorganisms such as B. cepacia complex and Stenotrophomonas
malthophilia that requires the exclusion of treatment with inhaled tobramycin. Successful eradication
of the initial and subsequent BPI in the early years of CF patients improves the quality of life and
survival of these individuals.

Key words: cystic fibrosis, bronchopulmonary infections, etiology, Pseudomonas aeruginosa,
Staphylococcus aureus.
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BbBEOEHUE

MykoBuncuymposata (MB) e aBTO30MHO-peLe-
CMBHO HacneacTBeHO 3abonABaHe, Npu KoeTo e
HapylleHa ceKpeTopHaTa OQYHKUUA Ha BCUYKM
€K30KPVHHU Kfie3n. KnuHnyHuTe cmntomn ca
MHOroo6pasHu, HO Mpu Mo-rofsiMaTa 4YacT oT
nauueHTUTE BOZELWM ca pecnupaTopHuTe. MNaTo-
NOrMYHUTE NPOMeHN B benus gpob ce nposssa-
BAT W3K/IIOUUTENHO KaTO XPOHWYHU WHEKLMN.
Te obycnaBAT MpPOrpecMBHOTO BJIOLIABABHE Ha
6enofpobHaTa PpyHKUMA M BBMAPEKM, Ye MoHac-
TOALLEM CpefHaTa NPOABIIKUTENHOCT Ha XUBOTA
npu NauuMeHT C MYKOBUCLMAO3A € YyBenunyeHa
3HauUTeNHo (rnaBHO Mopaau nopobpsBaHe Ha
AHTUMUKpPOOHaTa Tepanua), XpOHWYHaTa GpPOH-
xonynmoHanHa uHdekuma (brN) ocraea egHa ot
OCHOBHUWTE NPUYUHU 3a neTaneH nsxog (16).

CnekTbpbT OT MUKPOOPraHU3MK, NPUYUHSA-
BaWM WHPeKUUN Ha fguxaTenHuTe nbtuwa (4M1)
npu nauyveHtute ¢ MB, e pa3Hoob6paszeH. Hai-
YecTo PecnupPaTOPHUAT TPAKT € KOJSIOHU3MpPaH
unun nHdekTupaH cbc Staphylococcus aureus u
Heamophilus influenzae B paHHa geTcka Bb3pacTt
n ¢ Pseudomonas aeruginosa npv nauyueHTUTe
cneq 16-18 roguwHa Bb3pact (1). Apyru Tmnuy-
HU natoreHn ca [pam-oTpuuaTenHu 6GakTepuu,
kato Burkholderia cepacia complex, Burkholderia
pseudomallei, Stenotrophomonas maltophilia,
Achromobacter xylosoxidans, Ralstonia pickettii,
Pandorea apista u gp. (9), Konto npeacrasnasar
CEPVO3HO TepaneBTUYHO NPEAU3BUKATENCTBO,
nopaawn CBoATa BPOAEHa PE3MCTEHTHOCT KbM MHO-
ro OT CbBPEMEHHNTE aHTUMUKPOOHK NekapcTae-
Hu cpepcTBa (AMJIC) 3a neyeHwue Ha BN npn MB.

B [N 6aktepunte 06MKHOBEHO PpopmMUpaT Mu-
KPOKONOHUK, pacTAWwm B 61nodumnm (Trn pacrex,
npu KOWTO OTAeNHUTe GaKTepuasiHu KIeTKu ca
BK/IOUYEHU B 06 N3BBHKJIETBYEH MaTPUKC). To3m
6uopunm ce sABaBa bapuepa, npenATcTBaLla
pencteneto Ha AMJIC n MMyHHUTE MEXaHW3MMU,
M MO TO3M Ha4YuH ce noanbpxa bakTepuanHara
nepcucteHuua (7). BegHbx ycTaHOBMNA Ce, Taka-
Ba MHPEKUUs PAAKO U TPYAHO MOXe Aa 6bae n3-
KopeHeHa (12).

LienTa Ha HacToAWOTO NpoyyBaHe Gelle: aHa-
N3 Ha eTnosIorMyHaTa cTpyKTtypa Ha bl n onpe-
JensHe Ha yyBcTBUTENHOCTTa KbM AMJIC Ha eTu-
OJIOTMYHWTE NPUYNHUTENW NPY NaumeHT ¢ MB.
ANAUUEHTU, MATEPUANT U METOAU
UscnepgBaHn naymeHTn

3a nepuoga 2006-2011 r.,, 6axa uscnensaHu
54 nauymeHTn (23 momunyeTta 1 31 MomyeTa) C re-
HEeTUYHO MOTBbpAeHa AnarHo3a MB, Ha Bb3pacT
oT 5 oo 27 roguHu. Pa3npegeneHneTo no non v
Bb3pacT e npefctaBeHo Ha Qur. 1, a AaHHWUTE OT
reHeTUYHOTO U3cneaBaHe — B Tabn. 1.

KnuHnyeH maTtepuan 3a MUKPOOGMONOrMYHO
mnscnepBaHe

Cnep n3gyxBaHe Ha HOCa, M3MnakBaHe Ha ycTa-
Ta 1 NpernblyaHe Ha BoAa, NaLMeHTBbT CMOHTaHHO
oTAensAwWwe xpayka B cTepusieH KoHTelHep. Mpu
HAKOM Aeua, cnef GYHKUMOHANHO M3cnefBaHe
Ha AuWwaHeTo (cnupomeTpus), belle n3non3saH

INTRODUCTION

Cystic fibrosis (CF) is autosomal recessive inheri-
ted disorder characterized by abnormal secretory
function of all exocrine glands. Clinical symptoms
vary with the severity of the disease and accord-
ing to the organs involved, but the most common
ones are respiratory tract involved. Pathological
lung changes are mainly presented as chronic
infections. These infections are the major reason
for progressive decreasing of lung function. Even
though recently life-expectancy for CF patients is
notably prolonged (mainly due to better antimi-
crobial therapy), the chronic bronchopulmonary
infection (BPI) still are one of the leading causes
for mortality (16).

The spectrum of microorganisms, causing air-
way infections in CF patients is manifold. The
most common respiratory tract colonisating and/
or infecting agents are Staphylococcus aureus
and Heamophilus influenzae in early childhood
and Pseudomonas aeruginosa for patients aged
over 16-18 years (1). Other typical pathogens in-
clude: Gram-negative bacteria, such as Burkhold-
eria cepacia complex, Burkholderia pseudomallei,
Stenotrophomonas maltophilia, Achromobacter
xylosoxidans, Ralstonia pickettii, Pandorea apista
etc. (9), all of them posing a serious therapeuti-
cal challenge, due to their congenital resistance
towards many of the contemporary antimicrobial
agents (AA) used for BPI treatment in CF cases.

In air-ways bacteria mold micro-colonies from
growing biofilm (type of growth where individual
bacterial cells are included in one common ex-
tracellular matrix). This biofilm represents a bar-
rier which prevented the action AA and immune
mechanisms, and thus it maintains the bacterial
persistence (7). This infection, once established is
rarely and difficult to be eradicated (12).

The aim of our study was: to analyze and ex-
plore the etiological structure of BPI and antimi-
crobial susceptibility of the etiological agents in
CF patients.

PATIENTS AND METHODS
Patients

During 2006-2011 period we examined 54 pa-
tients (23 females and 31 males), aged 5-27 years,
with genetically confirmed CF disease. Gender
and age distribution of the patients is shown in
Figure 1, and CF-genetic confirmation results in
Table 1.

Clinical material for microbiological
examination

After blowing the nose, rinsing the mouth and
swallowing the rest of the water, the patient spon-
taneously expectorated sputum into a sterile con-
tainer. In some children, unable to expectorate
spontaneously a standard method of sputum
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@wr. 1. Pa3npegeneHue no
Mo 1 Bb3pacT Ha U3cnieaBa-

E MomyeTa Boys

HUTe naymeHTn ¢ MB.

O MomuyeTa Girls

Fig. 1. Gender and age
distribution of the examined

CF patients.

bpoil naumextn Patients (number)

CTaHJapTeH MeToA 3a WHAYKUMA Ha Xpauyka. 3a
LeniTa MHXanaTopHo belle npunaraH N30TOHNYEH
pa3TBOP Ha HaTPMEB XNTOPWA, NPY NpemeanKauma
€ 2.5-5 mg canbytamorn 3a U36sArsaHe Ha Bb3MOX-
HOCTTa OT 6POHXOCNa3bM B MpoLeca Ha UHAYLK-
paHe Ha xpayka npv pUCcKoBM NaumeHTn (17).
Mukpo6uonornuHo nscnegBaHe

B 3aBMCUMOCT OT KOHCUCTEHUMATA, HAKOMW Xpay-
K1 (KnnaBuTe) 6sixa NOCTaBAHN MbPBOHAYaSIHO B
TepmocTat Ha 37°C, 3a 30 min., c go6aBeH naHKpe-
aTVH 3a BTeyHABaHe. OT xpaukuTe 6sxa NpUroT-
BAHW HAaTPUBKM, KOWUTO cnief ouBeTABaHe no pam
6saxa MuKpockonupaHu. Cnesl BOpTeEKCMpaHe 3a
15 sec., XpauykuTe 6sAxa NOCABAHM Ha cCegHUTe
XPaHUTENHN cpean: KPpbBeH arap, LUOKONajos
arap, arap Ha MakKoHKn 1 ceneKkTuBHa cpefa 3a
nsonupaHe Ha gpoxaun (Cabypo). HanpaseHute
nocsABKM 6sxa KyNTUBMPaHW B MPOABbIIKEHME Ha
24-48 yaca, Ha 37°C. KNIMHWYHO 3HAYUMUTE MU-
KpoopraHusmmn 6axa ngeHTuouumnpaHm ¢ bnoxm-
MWYHU TeCTOBe U Gelle onpeensaHa TAXHaTa aH-
TUMUKPOOGHA UyBCTBUTESTHOCT.
OnpepensHe Ha YyBCcTBUTeNHOCTTa KbMm AMJIC

YysctBuTenHoctTa KbM AMJIC 6elue onpepens-
Ha upe3 [udy3nmoHHNA AUCKOB MeTof, B CbOTBET-
ctBue c npenopbkuTe Ha Clinical and Laboratory
Standards Institute (CLSI) (4).

Ta6n. 1. [JokazaHu myTaLuy nNpuw n3cnegBaHnTe nauu-
€HTW C MyKOBMCLMAO03a.

MyTtauunm Ha CFTR reHa*
delF508 / delF508 26 48.1
delF508 / N1303K 6 1.1
delF508 / G542X 4 74
delF508 / Hen3BecTHa 4 74
delF508 /R1070Q 3 5.6
delF508 / delTA1677 2 37
delF508 / 306delTAGA 2 37
delF508 / 3849+10KB C-T 1 1.85
delF508 / G1069R+L88X 1 1.85
delF508 / Q220X 1 1.85
Q220X / 2183G->A (2184DAexB) 1 1.85
R1070Q/ 2184insA 1 1.85
R347P / Q220X+875+40G->APOC->A 1 1.85
R375P / Q220X 1 1.85

* KognpaHe Ha CUHTE3 Ha NaToNIOrMyYeH NPOTENH, KOWTO
610KMpa XNOPHWTE KaHa/In B MEMOPaHUTE Ha eNUTENHNUTE
KNETKM, HapeyeH KncTnueH GrnbposeH TpaHcmembpaHeH
perynatop (CFTR).

8 9 0 1 7 13 14 15 16 17 18
HaBbpwenuroguuu Age (years)

induction was used after performing pulmonary
function tests (spirometry). For this purpose in-
halation of isotonic sodium chloride solution was
administered after premedication with 2.5-5 mg
salbutamol to avoid the possibility of broncho-
spasm during sputum induction (7).
Microbiological examination

Depending on the texture, some sputum (the
thick and sticky ones) were initially placed in an
incubator at 37°C, for 30 min with added pancre-
atin for liquefaction. Sputum smears were inves-
tigated by Gram stain and examined with light
microscope. The rest of the sputum was rotated
on vortex for 15 sec. and seeded the following
nutritional bases: blood agar, chocolate agar, Mc-
Conkie'’s agar and selective medium for isolation
of yeasts (Sabouraud). The samples were cultivat-
ed for 24-48 hours at 37°C. Clinically significant
microorganisms were identified by biochemical
tests and their antimicrobial susceptibility was
determined.

Antimicrobial susceptibility testing

Antimicrobial susceptibility testing of the clinical-
ly relevant isolates was performed by the Disk diffu-
sion method according recommendations of Clini-
cal and Laboratory Standards Institute (CLSI) (4).

Table 1. Established genetic defects in the patients.

. Number Percentage
*

delF508 / delF508 26 48.1
delF508 / N1303K 6 111
delF508 / G542X 4 74
delF508 / unknown 4 74
delF508 /R1070Q 3 5.6
delF508 / delTA1677 2 3.7
delF508 / 306delTAGA 2 37
delF508 / 3849+10KB C-T 1 1.85
delF508 / G1069R+L88X 1 1.85
delF508 / Q220X 1 1.85
Q220X / 2183G->A (2184DAexB) 1 1.85
R1070Q/ 2184insA 1 1.85
R347P / Q220X+875+40G->APOC->A 1 1.85
R375P / Q220X 1 1.85

*The mutated gene encodes a pathologic form of the
protein, which is called the cystic fibrosis transmembrane
conductance regulator (CFTR) that blocks the transport of
chloride ions across epithelial cell membranes.



Cratuctnyecka obpabotka

[NonyueHute pesyntatu 3a uectotata Ha Bl
(obwa, no BLIPACT, MON W reHeTuueH AgedekT)
b6axa cpaBHeHW W aHanu3uMpaHu uypes t-TecT Ha
CTI0ABHT. 3a CTaTUCTUUECKN 3Haummu 6axa npue-
MaHW CTONHOCTK Ha p<0.05.

PE3YNTATU V1 OBCbXKAAHE

1. ETnonornuHa cTpyktypa Ha BINW npu wus-
cnepBaHuTe nayueHT ¢ MB.

1.1. O6wa eTMonornuyHa cTpykTypa Ha BINA.

Obuata eTMONOrMUHa CTPYKTypa Ha ycTaHope-
Hute BINU npwn uscnepgsanute 54 nauneHtyn ¢ MB
e npefcraeeHa Ha Our. 2. MNpwu 2 nauneHT (3.7%)
He 6AXa AOKa3aHW eTMONOrMUHW MPUUMHUTENN Ha
uHbekunn Ha [N (HopmanHa Mukpodnopa). Kak-
TO @ BUAHO OT GUrypaTa, BOAELLMTE ETUONOMNY-
HU nNpuuuHnTenn baxa: P. aeruginosa u S. aureus,
caiensaim ot Candida spp., rpyna Klebsiella-
Enterobacter-Serratia, H. influenzae v gp.

Yecrotata Ha uHbekumute, npuunHeHdn ot P.
aeruginosa (57.4%), Gewe mHoro 6nunska go Aok-
nageaHata ot Qongaumna Mykoeucumaosa s CALL
npe3 2009-2010 r. (51.7%), 3a pa3nuKa oT ycTa-
HOBeHaTa YecToTa Ha pasnpocTpaHeHue Ha S.
aureus (35.2%) cnpamo uectotata B CALL - 51.3%
(2009 1.) 1 67.0% (2010T.) (5, 6).

KonHdekuua ¢ 2 unu 3 MukpoopraHuama belue
ycTaHoBeHa npwu 22 naumexta (40.7%). Hair-uecto
6axa gokassaHu P. aeruginosa + Candida spp., S.
aureus + Candida spp., S. aureus + H. influenzae n
S. aureus + P. aeruginsa.

Mpu uscnepeaHeto Ha 20.3% OT NaUUeEHTUTE
b6axa usonupanu [pam-oTpuuartenHu Hedep-
MEHTUpaWK [MioKo3aTta 6GakTepun, pasnuuHun
ot P. aeruginosa — Acinetobacter baumannii, B.
cepacia complex, S. maltophilia, Pseudomonas
fluorescens, A, xylosoxidans. YctaHoBeHata uec-
ToTa Ha B. cepacia complex (5.5%) 6ele manko
no-sucoka ot 1asu B CALLl 33 2009-2010r. (CboOTE.,
2.7% w 2.5%), nokato Ha S. maltophilia (3.3%) -
no-Hucka (cboTe., 12.7% 1 13.8%) (5, 6).

1.2. ETvonoru4yHa cTpyktypa Ha Bl no rene-
TU4YeH gedekT.

He Gele ycTaHoBeHa 3aBUCMMOCT MEXAY W30-

NNPaHMA MUKPOOPraHM3bM W AOKa3aHWA reHe-

Qur. 2. O6wa eTronoruy-

Ha cTpyKTypa Ha Brn. 370%

Fig. 2. Total etiology 1.90%
structure of BPI. 3.70%

5.50%
550%

3 \

5.50%
9.30%

11.10%

Statistical analysis

All the results for BPI frequency (total, age,
gender or genetic mutation controlled) were
compared and analyzed with Student’s t-test. We
considered p values of <0.05 to indicate statistical
significance.
RESULTS AND DISCUSSION
1. Etiological structure of BPI in CF patients
1.1.Total etiological structure

The total etiology structure of BPI in all 54 exa-
mined patients is shown in Figure 2. In 2 patients
(3.7%) there were not any pathogens causing BPI
isolated (they are noted as patients with normal
microflora). As it could be seen from the figure,
the leading pathogens causing BPI were: P. aeru-
ginosa and S. aureus, followed by Candida spp.,
Klebsiella-Enterobacter-Serratia group, H. influ-
enzae, etc.

The frequency of the infections caused by P.
aeruginosa (57.4%), was very close to the one
reported by USA Cystic fibrosis Foundation in
2009-2010 (51.7%), on the contrary the distribu-
tion frequency of S. aureus (35.2%) is lower com-
pared to the one in USA - 51.3% (2009) and 67.0%
(2010) (5, 6).

Co-infection of 2 or 3 microorganisms was
found in 22 patients (40.7%). The most commonly
isolated combinations were P. aeruginosa + Can-
dida spp., S. aureus + Candida spp., S. aureus + H.
influenzae and S. aureus + P. aeruginsa.

In this study 20.3% from the patients had non-
fermentative gram-negative bacteria different
from P. aeruginosa isolated. This group included
Acinetobacter baumannii, B. cepacia complex, S.
maltophilia, Pseudomonas fluorescens, A. xylosox-
idans. Our established frequency of B. cepacia
complex (5.5%) was slightly higher than the one
reported in USA for 2009-2010 (2.7% and 2.5% re-
spectively), while S. maltophilia's one (3.3%) was
lower (12.7% and 13.8% respectively) (5, 6).

1.2. BPI etiology and genetic defect

We could not establish any correlation between
the isolated pathogen and proven genetic defect,

1.90%
3.70% Bl Psevdomonas aeruginosa
=3 Staphylococcus aureus
B Candidaspp.
B [pynak-E5*

B Haemophilus influenzae
B Escherichia coli

B Adnetobacter baumannii
= Burkholderia cepacia

B Streptococus pneumoniae

= Stenctrophomonas maltephilia
B Pseudomonis fluorescens
Achrom obacter xylosaxidans
0 Streptococous pyogenes

3 Hopmanua miipodnopa

35.20%
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ThueH aedekT, KoeTo NOTBbPXKAaBa AaHHWTE 3a
NNca Ha Bpb3Ka Mexay reHeTuHHuA gedekTt u be-
noapobHoTO 3acAraHe npu naumeHTuTe ¢ MB (3).

1.3. ETuonornyHa crpykrypa Ha BIA no Bb3-
pacr.

Bewe oTyeTeHO CUrHUPUKAIHTHO BBH3PACTOBO
HapacTeaHe Ha OTHOCUTENHUA AAN KONOHU3Npa-
Hu ¢ P. aeruginosa — o1 42.1% npegu 10-roanwiHa
Bb3pacT o 83.3% npu naumeHTuTe Hag 16 rogu-
HU (p<0.01) - Qur. 3. lNpu S. aureus 6axa ycTaHo-
BeHW 42.1% konoHuzauma ao 10 roamHu n 25%
cnep 16 roguHn. HapacrBaHeTo Ha npoueHTa Ha
nzonupaHe Ha Candida spp. ¢ Bb3pacTTa norny-
HO Ce CBbP3Ba C NO-NPoAbIKUTENHATa ynoTpeba
Ha AMIJIC 3a neueHwe Ha Bl npu no-ronemure
nauueHTu.

3a cpaBHeHue, B CALl| uectotata Ha KonoHW3a-
umna c P. aeruginosa pAsko HapacTBa cnep 6-Tata
rofnHa — okoso 25% npwn 6 roguwwiHnTe, 65% npu
18 roguwHuTe N 6nn3o 80% Npu gocTUraHe Ha
25 roguuiHa Bb3pacT. KonoHusaywaTa Ha pecnu-
paTopHWA TpakT CbC S. aureus (cpegHo okono
70% mexay 6 1 17 roaviiHa Bb3pacT) ce nokausa
CTpBbMHO A0 10-TaTa ropuHa, 6enexu nek cnag npv
nauueHtte mexay 11 v 17 roauHn 1 3Ha4ymTenHo
HamanaBaHe Ha npoueHTa cnef 17 roguHu (6).

which confirms the previously reported data for
lack of connection between the mutation of the
patients and severity of their lungs involvement
and damage from CF (3).

1.3. Age distribution and etiology of BPI.

We found a significant increase of the relative
part of patients colonized with P. aeruginosa —
from 42.1% in patients 10 years and younger up
to 83.3% in patients over 16 years of age (p<0.01)
- Figure. 3. For younger patients under 10 years
in 42.1% S. aureus was isolated, while the per-
centage drops to 25% for patients aged 16 years
or more. Increasing of the Candida spp. Isolation
with increasing of the age is logic and could be
related to the more extended and prolonged use
of AA for BPI in adolescent patients.

In comparison with data from USA the rela-
tive part of patients colonized with P. aeruginosa
abruptly increase after 6th year from 25% to 65%
in 18 years old, up to 80% when patients reach 25
years of age. Respiratory tract colonization with
S. aureus (average around 70% between 6th and
17th year) is steadily increasing up to 10th year
then slowly decreases between 11th and 17th
year to significant decrease after 17th year (6).
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1.4. ETnonornyHa crpykrypa Ha BN no non.

Belwe ycTaHOBEeHa 3HaUMMO MO-BMCOKA 4YeCToTa
Ha nHdekumATa ¢ P. deruginosa Nnpu MommyeTata
(73.9% cpewy 45.2% npu momueTata — p<0.05),
KaKTo 1 NpeobnagaBaHe Npu Tax Ha NHdeKLmmTe
cbe S. aureus (43.5 cpeuty 29.0%) n Candida spp.
(43.5% / 19.4%) — Owr. 4. YecToTara Ha BIMW, npu-
umHeHw ot rpyna Klebsiella—Enterobacter-Serratia,
npw aBata nona 6elle cxopHa.

[loKka3aHOTO OT Apyrv aBTOPU NOMOBO pasnumne
BbB BPEMETO Ha HAaCTbMNBaHe Ha XPOHUYHA MHEK-
ums c P. aeruginosa — cpegHo 1 roguHa 1 7 meceua
no-paHo nNpu MmomuyeTata (8), 61 Morno aa obsc-
HW n3onunpaHeTo Ha P. aeruginosa B No-rofiAm npo-
LeHT Npu U3cnefBaHnTe OT HAC MOMUYETA.

Hackopo npoBefeHo npoyyBaHe 3a TbpCceHe Ha
NOJIOBU PasfinumA MO OTHOLUEHUE HA KAWHUYHU
napameTpu, 0CO6eHOCTU Ha NPOBEAEHOTO neye-
HVe 1 roanLieH 60HMYEH NPeCcToln cpef CKaHau-
HaBCKaTa nonynauus nayveHtn ¢ MB nokasa no-
YecTo Bb3HMKBaHE Ha HOBa XPOHMYHa UHeKUMA
¢ P. aeruginosa npu »xeHute (30.3%), B CpaBHEHMEe
c mbxeTe (7.1%), 3a aHanusnpaHua 1-roguieH
nepuop. OcBeH TOBa, NMpW Bb3pacTHUTE Mauu-
€HTWN OT XKEeHCKM non Gelle yCTaHOBEH MO-BMCOK
pUCK 3a pa3BuTMe Ha NHeKL MM, NpUYMHEHN OT P.
aeruginosa u Burkholderia spp (14).

2. AHTMNKpO6Ha yyBcTBUTenHocT (AY) Ha Bo-
AewunTe eTMONOrMYHN npuuviHuTenn Ha BIn.

Ha Tabn. 2 n Tabn. 3 ca n3noxeHu AaHHUTE 3a
AY Ha BogewmnTe ETUONIOTMYHU NPUYNHUTENN HA
BMNW npwu n3cnegsaHuTe nauymeHTn ¢ MB - cboT-
BeTHO P. aeruginosa u S. aureus.

AY Ha npoyuyeHuTe pecnupaTopHu nsonatu P.
aeruginosa 6elue no-BMcoKa OT Ta3n Ha MB-u3-
onatu oT 3anagHa Espona n CAL B nocnegHute
necet roguHn (2, 13, 15). B icnanusa, Aurnusa vn a-
HUA 65axa oTKpUTK colistin-pe3ncTeHTHM n3onatu
P. Aeruginosa (11, 13, 15).

MNo-Bncokata AY Ha nscnegBaHuTe B HaCTOALLO-
TO npoyyBaHe wamoBse P. aeruginosa ce cBbp3Ba
C npeobnagaBaHeTo Ha MauyveHTU B Aobpo Ao
YMEPEHO-TEXKO KINHUYHO CbCTOAHUE (C UHTep-

Ta6n. 2. AHTUMNKPOOHa
YyBCTBUTETHOCT Ha

P. aeruginosa. Carbenicillin
Tabl.e.z.. Antibiotic Azlocillin
sensitivity of Piperacillin

P. aeruginosa strains.
Piperacillin+tazobactam

Ceftazidime
Cefepime
Cefpirome
Aztreonam
Imipenem
Meropenem
Amikacin
Gentamicin
Tobramycin
Netilmicin
Ciprofloxacin

Colistin

1.4. BPI etiology and gender distribution

The gender distribution showed a significantly
higher prevalence of P. aeruginosa infections in
girls (73.9% vs. 45.2% among boys — p<0.05), as
well as a female predominance of S. aureus infec-
tions (43.5% / 29.0%) and Candida spp. (43.5% /
19.4%) - Figure. 4. The frequency of BPI, caused
by Klebsiella—Enterobacter-Serratia group patho-
gens was similar in both genders.

Well proven by other authors gender difference
in the onset of chronic infection c P. aeruginosa -
average 1 year and 7 months earlier for the girls
(8), could explain our results for higher percent-
age of P. aeruginosa in girls compared to the boys.

A recently conveyed survey aiming to search
for gender differences in clinical characteris-
tics, treatment plans and conducted and annual
hospitalization records among the Scandinavian
population of CF patients, revealed more fre-
quent occurrence of new chronic infection with P.
aeruginosa in females (30.3%) compared with the
males (7.1%) analyzed for period of 1-year. Fur-
thermore, in adult female patients a higher risk
for infections caused by P. aeruginosa and Burk-
holderia spp. was established (14).

2. Antimicrobial susceptibility (AS) of the
leading BPI etiologic agents

We showed in table 2 and 3 our data for AS of
the leading BPI etiologic agents in studied CF pa-
tients - namely P. aeruginosa and S. aureus.

AS of the studied P. aeruginosa isolated from
the air-ways was higher than AS of CF-isolates
from Western Europe and the US in the last 10
years (2, 13, 15). Colistin-resistant isolates of P. ae-
ruginosa were reported in Spain, United Kingdom
and Denmark (11, 13, 15).

Higher AS expressed from P. aeruginosa strains
in this study is probably associated with the pre-
valence of patients in light to moderate severe
clinical condition (with intermittent or chronic

MpoueHT (6poii) Antibiotic Percentage (number)
YyBCTBUTENHU WamMmoBe of sensitive strains

87.1(27) Carbenicillin 87.1(27)
90.3 (28) Azlocillin 90.3 (28)
90.3 (28) Piperacillin 90.3 (28)
100 (31) Piperacillin+tazobactam 100 (31)
96.8 (30) Ceftazidime 96.8 (30)
93.5(29) Cefepime 93.5(29)
93.5(29) Cefpirome 93.5(29)
87.1(27) Aztreonam 87.1(27)
90.3 (28) Imipenem 90.3 (28)
93.5(29) Meropenem 93.5(29)
83.9 (26) Amikacin 83.9(26)
80.6 (25) Gentamicin 80.6 (25)
87.1(27) Tobramycin 87.1(27)
77.4(24) Netilmicin 77.4(24)
83.9(26) Ciprofloxacin 83.9(26)
100 (31) Colistin 100 (31)

original
articles

MICROBIOLOGICAL ASPECTS OF
BRONCHOPULMONARY INFECTIONS
IN CYSTIC FIBROSIS PATIENTS

Thoracic Medicine
Volume IV, August 2012, Issue 2

4



42

OPUTNHAJTHU
(TaTUn

MWKPOBUONOTNYHN ACEKTH
HA BPOHXONYIMOHANIHITE
VHOEKLIAW NTPY NALIMEHTI

CMYKOBUCLINA03A

TopakanHa MeguuuHa
Tom IV, aBryct 2012, 6p.2

Ta6n. 3. AHTUMMKPOOHa
YyBCTBUTESTHOCT Ha

S. aureus.

Table 3. Antibiotic
sensitivity of S. aureus
strains.

Penicillin*

Amoxicillin+clavulanic
acid

Oxacillin**
Erythromycin
Clindamycin
Gentamicin
Ciprofloxacin
Tetracycline
Rifampicin

Sulfamethoxazole +
trimethoprim

Chloramphenicol
Linezolid

Vancomycin

MpoueHT (6poii) Antibiotic Percentage (number) of
YyBCTBUTENHN LWaMoBe sensitive strains

10.5 (2) Penicillin* 10.5 (2)
84.2(16) Amoxicillin+clavulanic 84.2(16)
acid
84.2(16) Oxacillin** 84.2 (16)
73.7 (14) Erythromycin 73.7 (14)
789 (15) Clindamycin 78.9 (15)
100(19) Gentamicin 100 (19)
89.5(17) Ciprofloxacin 89.5(17)
100 (19) Tetracycline 100 (19)
94.7 (18) Rifampicin 94.7 (18)
94.7% (18) Sulfamethoxazole + 94.7% (18)
trimethoprim
100 (19) Chloramphenicol 100 (19)
100(19) Linezolid 100 (19)
100 (19) Vancomycin 100 (19)

* PeancteHTHWTe Ha penicillin S. aureus ca pe3ancteHTHM 1 Ha ampicillin (@amoxicillin).
** Pe3ucTeHTHUTe Ha oxacillin ca pe3ucTeHTHU Ha BCMUKM B-nakTamu.

* Penicillin-resistant S. aureus have also antibiotic tolerance to ampicillin (amoxicillin).
** Oxacillin-resistant strains are resistant to all -lactam antibiotics

MUTEHTHA WM XPOHWYHA KONOHM3aumna/vHbeK-
ums, 6e3 CKNOHHOCT KbM YecTn ek3auepbaunn),
KOUTO He ce HYXJaAT OT NPOADBbIKNTENTHO aHTU-
GMOTUYHO JleUeHNe, KaKTo 1 C HAKOW 0COBeHOCTH
Ha aHTMOMOTUYHATa NonnTUKa B bbnrapua: emnu-
PVYHO NeyeHre NpeaniMHO C NepopanHn aHTU-
6uoTUUW; TPYAHO OCUrypsiBaHe Ha UHXanaTopeH
tobramycin go cpepata Ha 2008 r. (Nnpeau BKNtoY-
BaHeTO My B [103UTVMBHMA NeKapCTBEH CMUCDHK);
JINNCA Ha KNIMHWYHO NPUioXeHue Ha colistin n gp.

B HacToAwoTo npoyuyBaHe 6Axa OTKpUTU 3
methicillin-pe3ncteHTHM Wwama S. aureus (MRSA) -
npu 5.6% OT BCMYKM NaLNEHTUN, KOUTO CbCTaBnA-
Baxa 15.8% ot 0bwwuma 6poi n3onunpaHu S. aureus.
CpaBHeHa ¢ 0600LieHN OaHHW 3a pa3npocTpa-
HeHneTo Ha MRSA cpepn nauuneHT ¢ MB B CALL n
Espona npe3 2007-2008 r., ycTaHOBeHaTa B TOBa
npoyuBaHe YyectoTa e 65M3Ka 10 JOKNaABaHaTa B
benrua, no-sucoka ot Ta3n B ABCcTpanus, KaHaga
v AHrnua, Kbaeto Bapupa oT 2.5% fo 3.5%, n no-
Hucka cnpamo CALL, Mpnanana n OpaHuma (mex-
ay 8.5% 1 23.7%) (10).

MN3onmpaHeTo Ha B. cepacia complex (5.5%) n
S. malthophilia (3.7%) kKopenupalue c TpygHo Te-
paneBTMYHO MOBNMABAHE Ha UHpeKUMATa nopa-
OV BpofeHaTa aHTUOMOTUYHA PEe3NCTEHTHOCT Ha
NPUUYMHUTENUTE CbOTBETHO KbM aMUHOINKO3U-
an u colistin, u ammHornukosuam n B-nakTamu.
3AKJTOMEHUE

HacToAwoTto npoyuBaHe NOTBbpXAaBa CBETOB-
HUTe TEHAEHUMN B eTMONOrMyHaTa CTPyKTypa Ha
BMW npun naymneHTn ¢ MB, Kacaewwm yectoTaTta Ha
pa3npocTpaHeHne Ha BoAewmTe NPUIYNHUTENN N
OMHaMrYHaTa NPOMsAHa Ha pecnupaTopHaTa MUK-
po6Ha priopa C HapacTBaHe Ha Bb3pacTTa — PA3KO
noBuLaBaHe Ha KonoHm3auumaTa c P. aeruginosa un
CbOTBETHO HaMaNsiBaHe Ha KONIoHM3aLumaTa CbC S.
aureus cnep 16 roguiuHa Bb3pacT.

YcTaHOBeHaTa Heo6MYaliHO BUCOKA YyBCTBU-
TenHoct kbm AMJIC Ha Bogewma eTUosiornyeH
npuuunHmTen Ha Br — P. aeruginosa, 3a pa3nuka

colonization/infection, not prone to frequent ex-
acerbations) that do not require prolonged an-
tibiotic treatment. The other reason was based
on some characteristics of the antibiotic policy
in Bulgaria: mainly empirical treatment with oral
antibiotics; difficult supply of inhaled tobramycin
in the middle of 2008 (prior to it's inclusion on the
positive drug list, that is fully reimbursed by the
ministry of health), lack of clinical use of colistin
(not registered for use in Bulgaria) and so on.

In this study, we could isolate three methicillin-
resistant strains of S. aureus (MRSA) - 5.6% of all
patients who accounted for 15.8% of the total
number of isolated S. aureus. Compared with
the aggregated data on the prevalence of MRSA
among CF patients world-wide in 2007-2008, the
incidence we found is similar to the one in Bel-
gium; higher than the one in Australia, Canada
and England, where the reports are ranging from
2.5% to 3.5% and lower than the data from USA,
Ireland and France (between 8.5% and 23.7%)
(10).

Isolation of B. cepacia complex (5.5%) and S.
malthophilia (3.7%) correlated with cases with
poor therapeutic response, due to congenital
causes of antibiotic resistance to aminoglyco-
sides, respectively, colistin, aminoglycosides, and
-lactams of the etiologic pathogens.
CONCLUSION

The current study confirms the global trends
in etiologic structure of the leading pathogens in
the airways and the dynamic changes found in re-
spiratory microbial flora as the CF patient’s age in-
creases — a considerable increase in P. aeruginosa
colonization and decrease in S. aureus coloniza-
tion after 16 years of age.

The established unusually higher sensitivity
of AA of the leading BPI etiologic agent - P. ae-
ruginosa, which was in contrast of the data for
Western Europe and USA, mainly correlated with



OT AaHHuTe 3a 3anagHa Eespona n CALL, kopenu-
pa c m3cnefaBaHeTO MPeAUMHO Ha MauWeHTU B
CTAaOUNHO KIIMHUYHO CbCTOAHME, KAKTO U C HAKOW
0COBEHOCTM Ha aHTMBNOTUYHATA NONIUTUKA B Bbn-
rapua, OTHaACALM Ce FaBHO A0 NPUIIOKEHMETO Ha
nHxanatopHute tobramycin n colistin npw nauw-
eHTuTe c MB.

HenpeKkbcHAaTUAT MUKPOBMONOIrMYEH KOHTPOS
rapaHtTupa agexksartHa Tepanua Ha Bl npu na-
uneHTn ¢ MB, 0cobeHo B CilyyanTe Ha JOKa3BaHe
Ha MUKPOOPraHU3MK C BPOfeHa Pe3NCTEHTHOCT
KbM ammHornnkosuan (kato B. cepacia complex
n S. malthophilia), koeTo Hanara nsknuBaHeTo
Ha uHxanaTopHua tobramycin oT cxemata Ha ne-
yeHue.

YcnewHaTta epagukauma Ha mbpBOHAYanHaTta 1
cnepnBawwmTe BN (ocobeHo Ha P. aeruginosa vH-
dekumnaTa) B paHHa Bb3pacT nogobpasa KayecT-
BOTO Ha »KMBOT U NPEXNBAEMOCTTa Ha NaLMeHTU-
Te ¢ MB.
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Successful eradication of the initial and subse-
quent BPI (especially P. aeruginosa infection) in
the early years of CF patients improves the quality
of life and survival of these individuals.
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