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OCOBJINBOCTI ETIOJNIONII TA IAEHTU®IKALUII 3BYAHUKA
Y XBOPUX HA TSDKKY HEFOCMNITAJIbHY MHEBMOHIKO®

llepyesa T. O. , Kipeesa T. B. , berocyauesa K. O.
[epxaBHa ycTaHoBa «[IHiNponeTpoBcbka MeauyHa akaaemist MiHicTepcTBa OXOpOHM 300pOB'A YKpaiHuy,

BaXHOCTb MAEHTUGUKALMN BO3OYANTESS Y OOJSIbHLIX TSXESIOM HEroCrnTaabHou rHesmornesd (THIT) He Bbi3bliBaeT co-
MHEHNS. YIUTbIBAS HEOLHOITIACHBIE AaHHbIE O BEAYLIYEN PO/IU PECTNPaTOPHBIX BO36GyAUTENEN B 3Tvo0rmm THIT, a Takke
0 PO/ PA3TNYHBIX METOLOB UX MACHTUGDMKALMN LE/bIO PabOTbI Bbl/IO0 ONPEE/UTL CIIEKTD BO36yamTeaer THII, a Tarke
SPDEKTUBHOCTL MCITI0/IL30BAHNS TAKOro HEKY/IbTYPA/IbHOrO METOAA MNCCIIEQ0BAHNST MOKPOTEI Kak My/ibTuriexcHas [TLIP.
19 3T0ro 6b1/10 06C/1€40BaHO 62 60/IbHbIX C BEPUPDUUMPYEMOo THIT, Bcem 60/IbHbIM 110C/IE FOCNTA/IMZaLMN 4O HA3HA-
YEHNS aHTUOAKTEPHUAE/IbHOVM TEpamm POBOANIECh MUAEHTUDUKALNST STUOSTIOMMYECKOIrO BO3OYAUTEIS U OMPEREIEHNS
BUY-cratyca. CorniacHo pe3y/ibTataM UCCIIE4OBAHNS OK33a/10Ck, YTO 6/1arogaps KOMouHaumm 2 METOAMK NCC/IELQO0BAaHNS
MOKpPOTSI B yesioM 3tvosorms THIT 6bi1a onpegeneHa B 61,2% ciy4aes, rpu 31o0M 0603HaYM/mcyL 3 Karoptsl 60/IbHbIX. C
BbiENEHHbIMU [D(+) GAKTEDUIMH, C BbIAENEHHBIMU [D(-) BAKTEPUAMU U C BbIAESIEHHON OMMOPTYHUCTUYECKOU DIIOPOU,
[To pesynibTaram aHa/m3a CTPYKTYPbI MAEHTUGULUNPOBAHHBIX BaKTEDUATIBHBIX BO3OYANTENEH BCex 60sbHbIX THIT npeot-
J/1a43€ET THEBMOKOKK, HaMU Obl/1a BbISIB/IEHA BbICOKAs YaCTOTa OMMIOPTYHUCTUYECKOU M MyJsibTUPEINCTEHTHOU P(-) @rio-
Pbl. B CBA3M C BbICOKMM PUCKOM aturimyHor w [p(-) stvosormm THIT MAEHTUDUKALNS PECTMPATOPHBIX BO3GYANTENEH
JO/DKHA ObITb BKIIOYEHE B 1EPEYEHD 0OS3aTE/IbHBIX MEPOIPUSTIN ANArHOCTUYECKOrO alropuTMa py 3TOH naTosiorni.
«30710TbIM CTaHAGPTOM» UAEHTUDUKALMN PECTTUPATOPHBIX BO36yauTENEH y 60/bHBIX THIT 0CTaeTcs MUKpobmosiornde-
CKOE NCCIIEA0BAHNE C BbISB/IEHNEM YYBCTBUTE/ILHOCTU K GHTUOAGKTEDUAIbHBIM [IPENAPATaM, OfHAKO Iy HEBO3MOXHOCTU
€ro POBELEHMS, a TAKXKE TP OLOIPEHNN H HA/TUYHNE aTUITMYHBIX BO3OYANTENEU SPPEKTUBHBIM OPHEHTUPOBOYHBIM,

OAHAKO ObICTPbIM, METOLOM ABJIAETCA UCIIONb30BaHNe [1L{P-1CC/IE40BaHNs MOKPOTBI.
Kniouesble crnoBa: Taxenas BHe6ObHNYHAA NHEBMOHMSA, 3TUONOrUs, BO3ByanTenu

AKTyanbHiCTb NpoGNeMn BeOEHHS XBOPUX Ha TSXKKY
HerocniTanbHy nNHeBmoHito (THI) He BUKNMKAE CyMHIBY i
oOyMmoBrieHa MOCTINHUM POCTOM 3aXBOPHOBAHOCTI N ne-
TanbHOCTI NpY Ui naTonorii Ik B HaLWin KpaiHi Tak i y
BCbOMY CBITi [3, 9, 15, 17]. lNocTinHe 3poCTaHHA KiNbKOCTI
HerocniTanbHWUX NMHEBMOHIN TsbKKOro nepebiry npoTsrom
OCTaHHiX pokiB Aeski AOCMiAHMKM MOB'A3YI0Tb, NepLl 3a
BCe, 3i 3MIHOK ETiONOriYHOI CTPYKTYpU LbOro 3axBOpHo-
BaHHS, a caMe 3i 36iNbLUEeHHAM 4acTOTU 3yCTpiYanbHOCTI
cTadinokokiB, nerioHen i rpamHeratuBHux (Mp(-)) Mikpoo-
praHiamiB, ski Npu3BogAaTb OO0 Oinbll TsKKOro nepeoiry
3axBoptoBaHHs [1, 2, 16].

3rigHo 3 niTepaTypHUMW AaHUMW, MPOBIAHA eTionori-
YHa ponb npu THI BigBOAMTLCS TaknM MikpoopraHiamam,
sk Staphylococcus pneumoniae (S. pneumoniae) (y 30%
Bunagkis), Legionella pneumophila (L. pneumophila) (y
1-15% Bunapgkis), Staphylococcus aureus (S. aureus) (y

7-8% BUNagkiB), Pseudomonas aeruginosa
(P. aeruginosa) (y 10-15% Bunagkis), poauHa
Enterobacteriaceae (Esherichia coll, Klebsiella

pneumoniae (K. pneumoniae), Proteus) (y 22% Bunagkis)
[1, 18]. Oocutb pigko THIM Buknukae Haemophilus
influenza (H. influenza) (y 4-5% BunagkiB), atunosi 36y-
OHvkn  Mycoplasma Pneumoniae (M. pneumoniae),
Chlamydia pneumoniae (C. Pneumoniae) (y 2-2,5% Bu-
nagkis), Bipycu (y 5% sunagkis) [20, 21]. Hanbinbw vac-
TUMKU 30yOHVMKaMM MHEBMOHIi, IO 3aKiHYyETbCA neTanb-
Ho, € K. pneumoniae, S.aureus, S.pneumoniae i
H. influenzae (31,4, 28,6, 12,9 i 11,4% Bunagkie Big ycix
BUAiNeHnx Wwramis BignosigHo) [5].

Kpim TOro, nocrtiiHo BinbyBaeTbCs 36inbLUEHHS NHEB-
MOHIT y 0Ci0, WO CTpaxaalTb PisHUMU iMyHOAEdILUTHN-
MW CTaHaMM He TiNbKN 3@ PaxyHOK MOCTIMHOrO 36inbLueH-
HA BIJT-nosntnBHUX nauieHTiB [19], a TakoX CTaHiB, LWO

NpuMBOAATbL A0 3HWXKEHHS aKTUBHOCTI KMITUHHOTO iMYHiTe-
Ty (UykpoBuiA giabeT, ankoroniam, OHKOMOriYHi 3aXBOpHO-
BaHHSA TowWwo) [4, 7). Hanbinbw yactumm 36ygHMkamu Ta-
KMX MHEeBMOHin € S. aureus, Streptococcus viridians,
P. aeruginosa, Streptococcus pyogenes, Streptococcus
anhaemolyticus, Pneumocystis jirovecii (P. jirovecii),
Cytomegalovirus, rpubun poagy Candida, Aspergilus, Bipy-
cn, a Takox L. pneumophila, Mycobacterium avium-
intercellulare, Enterobactenaceae [8, 10].

3 ornsgy Ha BuUwe3a3HayeHe, HeobXigHO nigkpecnu-
TV BaXNMBICTb igeHTUdikauii 30ygHuKa came y XBOpUX Ha
THM gnsa moxnuBeocTi iHAMBigyanisauii aHTMbakTepianb-
Hoi Tepanii (ABT). OgHak, pocificbki ekcnepTu B obnacTi
nynbMOHOMOrii BKasylTb Ha Te, wo eTtionorito HIMT He
BAaeTbca BctaHoBUTM Y 40-60% nauieHTis [1, 14]. Bigcy-
THICTb MPOAYKTUBHOIO KaLUmo y ocrnabneHux XBopux npwm
NPUrHIYeHHI KalnboBOro pedekcy, HeadeKkBaTHICTb BU-
Moram nociBy GionoriyHoro matepiany, LUMPOKe HepaLio-
HanbHe 3acTOCyBaHHS aHTUBIOTMKIB Ha AOrocniTanbHOMY
eTani, HegoTpumaHHsl npaeun 36opy, 36epiraHHs i goc-
TaBKU XapPKOTUHHS, TPMBAamiCTb BWKOHAHHS, HEMOXIN-
BiCTb igeHTUdiKaLii BHYTPILUHBOKNITUHHUX 30yOHWKIB —
HaMBaXKNUBILL NPUYNHU HEraTUBHOIO pe3ynbTaTy MiKpo-
GionoriyHoro gocnigkKeHHs eKcrneKkTopaHTa.

Y Ton Xe 4ac iCHyHTb AaHi Npo Te, WO, 3aBOskn 3a-
CTOCYBaHHIO KOMOiHaLii cy4acHMX MeTOAiB AiarHOCTUKM,
ineHTudikauito 36ygHnka THIT moxHa npubnusmtn o
80% [2]. 3a HassHocTi THI, konNw WBUAKWUIA MOLLYK eTio-
NOriYHOrO areHTa BMXOAWUTb Ha MepLuMiA NnaH, akTyasnb-
HAM € BMNPOBa[KEHHSI Y MeOWYHY MpPaKTUKY LUBUAKKX,
yHiBEpcanbHUX, BUCOKOCMELUdIYHMX eKcrnpec-MeToaiB
fiarHOCTVKU pecnipaTopHUX 36yAHWKIB, OO0 SKUX BigHO-
CUTBCSA EeKCMpec-TECTYBaHHA XapKOTMHHSA 3a AOMOMOro
MYfbTUMMEKCHOT  MoniMepasHoi  NaHUKroBoi  peakuii

* UntyBanHa npn arectauii kagpis: T. O. lNepuyesa, T. B. Kipeesa, K. O. besocnyguesa.. OcobymBoOCTi eTionorii 1a igeHTuaikauii
36yAHNKE Y XBOPUX Ha TSKKY HEroCIiTa/ibHy MHEBMOHIIO // [Tpobriemu ekosiorii | meguuymmn. — 2014, — T. 18, N9 1-2. — C. 26 =29
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(MNP) [22]. 3aBaAskn LUbOMY METOOY MOXHa 3a fiveHi ro-
OVHN BUSIBUTUM He TiNbkM TunoBux 30yaHukie THI, a i
BHYTPILUHBOKITITUHHUX MIKPOOPraHiaMiB Ta MHEBMOLUCTY
[11].

BpaxoBytoun HEOAHOrONOCHI AaHi Npo NPoBiAHY pPornb
pecnipaTopHux 36yaHukiB B eTionorii THI, a Takox npo
pornb pi3HUX MeTogaiB iX ineHTudikauii meToo poboTn By-
10 BM3HAUUTK cnekTp 36yaHukiB THI y Hawomy perioHi,
a TakoX e(EeKTMBHICTb BUKOPUCTAHHSI TaKOro HeKynbTy-
panbHOro MeToAy AOCHIOXEHHS XapKOTUHHS SIK MynbTU-
nnekcHa MNJ1P y xBopux uiei kaTeropii.

Marepianu i MeToan aocnipKeHHsA

Hamu 6yno obctexeHo 62 xBopux Ha BepudikoBaHy
(srigHo  kpuTepiam Hakady MO3 VYkpaiHu Ne128 Big
19.03.2007 p. [12]) THI, koTpi cknanv OCHOBHY rpymny.
Bcim xBopum nicns rocnitanisauii 4o npusHaveHHss ABT
npoBogunach igeHTudikauia eTionoriyHoro 36yaHuka Ta
BU3Ha4yeHHa BlJl-cTtaTycy, 3rigHO 3 pesynbrtatam SKux
xBopi Ha THI 6ynu po3noaineHi Ha rpynu Ta nigrpynu:

- rpyna 1, B siky yBivwnu 51 xsopun Ha THIT 6e3 cy-
nyTHbOI BlJl-iHdbekuii, po3noaineHi Ha nigrpynu 3ri-
[OHO 3 eTioNoriYHUM YUHHUKOM:

- nigrpyna A — 17 xsopux Ha THIT (cepegHin Bik —
57,5+4,3 pokiB, yonogikiB — 13 (76,5%)) 3 Bugine-
Humum Mp(+) BakTepiamu;

- nigrpyna B — 10 xBopux Ha THI1 (cepegHin Bik —
50,2+5,2 pokis, yonogikiB — 7 (70,0%)) 3 BuaineHu-
Mu p(-) GakTepismu;

- rpyna 2, B aky ysinwnu 11 xsopux Ha THI1 (cepegn-
Hin Bik — 35,8+2,5 pokiB, yonosikiB — 4 (36,4%)) 3
cynyTHboto BlJT-iHdekuieto.

OuiHka BlJl-cTaTtycy npoBoaunach LUNSXOM eKcrnpec-
TeCTyBaHHS KpoBi xBopux 3a gonomoroto CITO TEST HIV
1/2 («®apmackoy, YkpaiHa).

loeHTudikauito 30yaHMKIB Y XapKOTWUHHI, iHOQYKOBaHO-
My XapKOTWHHIi abo GpoHx0anLBeONsSPHOMY 3MWKBI MPO-
BOAMINN METOAOM MiKpOGIONOriYHOro AoCHiaAXeHHs MaTe-
piany Ta metogom BusHayveHHs [HK Gaktepinn meTogom
MNP. Ona uboro npoBoauBCs 3abip CMOHTAHHO eKchek-
TOPOBAHOIO YM iHAYKOBAHOIO XapKOTWHHA BpaHLUi HaTlie
nicrs nonepeaHbOro OYMLLEHHST XBOPUMYK 3y6iB Ta poTo-
BOi MOPOXXHUHM MOJOCKAHHAM KWUM'SYEHOK BOAOK. IHAY-
KyBaHHS XapKOTWHHS MPOBOAMIIOCS LUNAXOM nonepen-
HbOI iHransuii Yyepes Hebynawnsep rinepToHiyHoro (3—5%)
pO3umnHy xnopuay Hatpito npotarom 7—10 XBUIWH 3 Ha-
CTYNHMM NPOMNOMICKyBaHHSAM MOPOXHWHU pOTa i eKcnek-
Topauieto BugineHb. 36ip 6poHxoanbLBeONsApHOro 3MMBY
NpoOBOAMBCS Mif Yac AiarHocTMyHoi abo caHauinHoi 6po-
Hxockonii. TepMiH 4OCTaBKM OiarHOCTUYHOro Martepiany B
nabopatopito cTaHOBMB He Oinblue 2 roguH npu 30epi-
raHHi matepiany npu 3Bu4aiHMX ymoBax.

[ns npoBefeHHsA KynbTypanbHOro 6akrepionoriyHoro
OOCrifAXXeHHS XapKOTUHHSA 3 ideHTudikauieto naTtoreHHoro
30ygHMKa 3axBOPIOBaHHS BUKOPUCTOBYBAmNMW KracuuHi
XUBUINbHI cepepoBuLa. YyTnmBicTb MiKpoopraHiamiB oui-
HIoBanacb AUCKO-aUy3inHUM MeToa0M.

lgeHTudpikauia  OHK  S. pneumoniae,
meningitides (N. Meningitides), H. influencia,

L. pneumophila, M. pneumoniae, C. pneumoniae,

P. jirovecii npoBogunace Metoaom mynbtunnekcHoi MJ1P

3a gonoMorot Habopis peareHTiB cepii «MynbTullpanm»

(«MHTEpNabCepsucy, Pocis) ons ogHOMOMEHTHOI amn-

nigpikauii OHK S. pneumoniae, N. meningitides,

H. Influencia, pna ogHOMOMeHTHOI amnnicikauii OHK

M. pneumoniae, C. pneumoniae Ta 3a [JOMNOMOrol cne-

umdiyHoro npavimepa pAZ102E gnsa amnnidikauii OHK

Neisseria

Tom18, N 1-2 2014 p.

P. jirovecii 3 BukopucTaHHsim 6GioaHanizatopa Agilent
2100 («Agilent Technologies», CLUA).

Yci xBopi f4anvn nMcbMOBY 3rofy Ha NpoBeAeHHst 4OC-
NioKeHb.

CraTnctmyHa obpobka oTpMmaHuX pesynbTaTiB goc-
nigpkeHb NpoBoAuNach 3 BUKOPUCTAHHSAM MeToais Biome-
TPUYHOrO aHanisy, WO peani3oBaHi y nakeTax nporpam
EXCEL-2003 (Ne 74017-641-9475201-57075) Ta
STATISTICA 6.0 (Ne 31415926535897) [6, 13].

Pe3ynbtaTti Ta ix 06roBopeHHs

3a pesynbTatamy JOCRISXKEHHSA BUABUIIOCH, LIO 3a-
BOSKM KOMOIHaUii 2 MeToauK OOCHiAXEHHS XapKOTUHHS
3aranom etionorito THIM 6yno BusHaveHo y 61,2% Buna-
OKiB, NP LbOMY OKPECNUNUCb 3 KaropTu XBOPMWX: 3 BUAi-
nexHumun p(+) GakTepismu, 3 BugineHnmm p(-) 6aktepis-
MUK Ta 3 BMAINEHOK OMOPTYHICTUYHOW chnopoto (puc. 1),
LLO MOS0 A0 OCHOBMW MPWHLMMNY PO3MOAINY XBOPUX Ha
rpynu Ta niarpynu.

16,10%

38,80%

27,40%
17,70%

H He inenTH(ikoBaHI

B onopryHicTH4Ha (Jiopa
@ I'p(+)30ynnuku

HE I'p(-)30yaHuKn

Puc. 1. Cmpykmypa ideHmucbikogaHux 36yOHUKI8
y xeopux Ha THI
LLlo ctocyeTbes nauienTiB rpynu 1, cepeq 51 xBoporo
0e3 BlJl-iHdekuii 30yaHuk Oyno igeHTudikoBaHo y 27
(52,9%) Bunapgkax (tabn. 1).

Tabnuusi 1
180enmucpikosaHi 36yOHUKU y xeopux epynu 1, abe.(%)

Bupa mikpoopraHiamy pyna 1 (n=51)

S. aureus 5(18,5)

S. pneumoniae 12 (44,4)

K. pneumoniae 3(11,1)

P. aeruginosa 3(11,1)

N meningitides 2(7,5)

Acinetobacter 1(3,7)

Enterobacteriacae 1(3,7)

P. jirovecii -

C. pneumoniae -

M. pneumoniae -

L. pneumophila -

3aranom 27

27

Mpu usomy y 17 (62,9%) xBopux, AKi cknanu nigrpyny
A, Bupinunuce p(+) Gaktepii (S. pneumoniae (n=11),
S. aureus (n=6)) (puc. 2).
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29,5%

N_70,5%
8 S pneumonia B S.aureus
Puc. 2. Cmpykmypa ideHmucgbikosaHux 30yOHUKIE y X80puUX Ha

THI nidepynu A

Y nigrpyny B ysinwnu 10 (19,6%) xBopux, y SKnx Bu-
ginnnuce  p(-)  Gakrepii  (P. aeruginosa  (n=3),
K. pneumonia (n=3), N. meningitides (n=2),

Acinetobacter (n=1), Enterobacteriacae (n=1)) (puc. 3).
20%

30%

10%
10%

30%

B P.aueroginosa B K.pneumonia Fd Acinetobacte

B Enterobacteriacea B N.meningitidis

Puc. 3. Cmpykmypa ideHmucbikosaHux 36yOHUKI8 y X80puX Ha
THIT nidepynu B

3a pesynbTatamu aHanisy CTpykTypu igeHTudikoBa-
HUX OakTepianbHUX 30ygHUKIB ¥y 27 xBOpUX rpynu 1, Bu-
SIBUNOCH, WO Maike Yy NONoBUHI BMNagkis Oyno Busene-
HO S. pneumoniae (tabn. 1). MNpuBepTae yBary BUCOKa
yactoTa igeHtudikauii 'p(-) 36yaHukKiB, SKi 3ycTpinuck y
10 (37,0 %) Bunagkax.

OTpuMaHi pesynbTaTy Npo nepeBary MHEBMOKOKA,
30M10TUCTOro cTadifiokoka, Knebceienu, CMHBbOTHINHOI na-
TNINYKN Yy CTPYKTYpI eTionoriyHmx 36ygHukie THI cniBna-
0aloTb 3 iHWUMM JaHUMU BITYM3HAHMX HAYKOBLIB. Toai sk

BusiBnenHss  N. meningitides,  Enterobacteriacae Ta
Acinetobacter y kocCTi eTiONnoriYyHoro YnMHHMKa noTpebdye
06roBOpEHHS.

3rigHo niTepaTypHUM AaHuM, MeHiHrokokosa [OHK
Moxe Buainatuce metogom MMIP y nauieHTiB i3 Hazoda-
piHreanbHUM GaKTEPIOHOCIACTBOM LBOro 30yAHuKa, Lo
He Bkasye Ha eTionorito THI. BTiM, BpaxoByoumn TSXKUA
nepebir NTHeBMOHIT y faHnx xBopux i edpekTuBHicTb ABT 3
BKITHOYEHHSAM MnpenapartiB, WO MalTb BUCOKY aKTUBHICTb
npotn [p(-) dcnopu, MOXHa CTBepaXyBaTW, LIO
N. meningitides BuctynaB y sikocTi 30yaHmka THI.

Enterobacteriacae Ta Acinetobacter moxHa po3rns-
AaTn 8K BHYTPIWHbLOMIKAPHAHY iHMeKLilo, Wo npuegHa-
nacb y npoueci 3abopy XxapkoTuHHS. BTim, BpaxoBytouu,
wo GionoriyHni maTepian y aaHux xeopux 6yno 3ibpaHo
e OO BUKOPUCTaHHA anapariB OuxanbHOi MiATPUMKN y
OHOpPAa30BMI MNOCYA, LLO Mawke BUKIIOYAE KOHTaMiHa-
Lito, MOXXHa BBaXkaTw, WO Li MIKpOOpraHiaMu TakoX Bu-
cTynanu eTionoriYHUM areHToM y AaHux xsopmx Ha THIT.

Cnig Takox 3ayBaXkWTW, LLO XXOOHOro BUNafKy BUSIB-
NEHHs1 aTUNOBUX BHYTPILUHLOKNITUHHUX 30yaHukiB THIT
(C. pneumoniae, M. pneumoniae Ta L. pneumophila) me-
Togom INJ1P He cnocTepiranocs.

Mpwn aHanisi giarHOCTUYHOI 3HaYyLWOCTI MeToAiB Aiar-
HOCTUKKM eTionoriyHnx daktopis THI, wo 6ynu Bukopuc-
TaHi y HawoMy OOCRIAXEHHi, BUABMOCH, WO i3 27 wTa-
MiB MikpoopraHiamiB, KOTpi 6ynu igeHTUdIKoBaHi y XBO-
pux rpynu 1, 8 wramiB 6yno BMAINEHO TiNMbkM METOAOM

28

mikpobionoriyHoro  pgocnigxeHHst  (S. aureus  (n=5),
P. aeruginosa (n=3), K. pneumonia (n=3), Acinetobacter
(n=1), Enterobacteriacae (n=1)), 15 — Tinbkn meToAOM
MNP (S. pneumoniae (n=13), N. meningitides (n=2), 4 —
oboma meTogamm ogHo4vacHo (S. pneumoniae (n=4)).

Tpeba 3BepHyTV yBary Ha Te, IO MHEBMOKOK MeETO-
gom TMJIP Buainuecsa y Bcix BMnagkax MOro 3ararnbHOro
BUSIBIEHHSA, a MikpobionoriyHum — Tinbkn y 4 (23,5%) i3
17 BunagkiB. IHWKWMK NepeBaramn meTogy MyrnbTUMNIEKC-
Hoi MJIP ©ynn HM3bka BMOArnmMBICTb OO KiNbKOCTI XapKo-
TWHHS, OTPUMaHHA pesynbTaTy NpoTArom Aobw Ta Mox-
nuBicTb Bepudikauil BHYTPILHBOKMITUHHUX 30YyOHUKIB.
BTiM, HemoxnuBicTb BusIBNeHHst [p(-) MikpoopraHismis,
BiCYTHICTb iH(bOpMaLii NPO YyTNMBICTb NaToreHa Ao aH-
TMbakTepianbHOro  npenapaTty, MOXIUBICTb  XUBHO-
NO3UTMBHUX Pe3ynbTaTiB BUCTYNUIN OCHOBHUMW Heaoni-
Kamu Metoay. TakuMm YMHOM, 3iCTaBNEHHS Pi3HNX METOAIB
ineHTudikauii pecnipaTopHMx 30yAHUKIB HE Ma€ YMHHOC-
Ti, TOOi SIK PO3yMHMIA BUBIp Ta iXHs KOMOGiHaUiA BUXOOSATb
Ha MepLUUA NMaH y Kpan TEXKKUX XBOPUX Ha Herocnitanb-
HY MHEBMOHItO.

LLlo cTocyeTbcst WyTNMBOCTI pecnipaTopHux 30yaHMKIB
0o aHTMbakTepianbHUX npenapaTiB y 4 XBOpWUX 3a pe-
3ynbTatamu MikpoGionoriYyHoro AOCNIAKEHHSI XapKOTUHHS
6ynu igeHTudikoBaHi S. aureus, S. pneumonia, 4yTnuBI
niwe 0o MokcudiokcaumHy Ta kapboneHemis, y 3 xBo-
pux 3a pesynbTaTamu MiKpoGiONOriYHOro AOCHIOKEHHSI
XapkoTUHHS 6yno igeHTudikoBaHo K. pneumonia, cna6o
YYTNMBY TiNbKW 00 iMiNeHeMy, Lo BKa3ye Ha LOCUTb BU-
COKMM CTYMiHb MYNbTUPE3NCTEHTHOCTI  pecnipaTopHUX
36yaHukiB THIM 6e3 cynyTHboi BIJT-iHdpekuii.

LLlo cTocyetbca xBOpux rpynu 2 3a pesynbTatamu
ineHTUdikauii 306yaHvka BUSIBUTM €TIONOriYHWUIA hbakTop
Baanocb y 100% Bunagkie. AGCOMTHO nepeBaxana
NMHEeBMOHiIs, WO BUkNukaHa P. jirivecii (n=9), Todi aK y iH-
Wwmnx oci6 (n=2) Oyno iaeHTndiKoBaHO MHEBMOKOK (pucC.
4).

18,2%

81,8%

B S pneumonia

Puc. 4. Cmpykmypa ideHmucbikosaHux 36yOHUKi8 y X8opux
epynu 2

Mpwn ubomy BCi WTamn Gynu BUABMEHi Y XapKOTUHHI (Y
2 (18,2%) Bunagkax) Ta iHAYKOBaAHOMY XapKOTUHHI (y 9
(81,8%) Bunagkax) 3a gonomoroto metogy MNP, nepesa-
ramm sikoro Oyna MOXnuMBICTb BepudikaLii aTMnosoro
ONOpPTYHICTUYHOro 36yaHuka P. jirivecii, npudomy y HeBe-
NMKMX 3a KinbKiCTo 3pa3kax GionoriyHoro matepiany.

BuUCHOBKM

1. He gmBnsaumnch Ha Te, WO, Y CTPYKTYPi ineHTudiko-
BaHMX OakTepianbHUX 30yAHMKIB YCix xBOpux Ha THI
[HINnponeTpoOBCLKOro perioHi nepeBa)kae MHEBMOKOK, Ha-
MU Byno BMSBNIEHO BMCOKY YacCTOTY OMOPTYHICTUYHOI (Y
11 (17,7%) Bunagkax) Ta mMynbTupesucteHTHol p(-) (y
10 (16,1%) Bunagkax) cnopu.

2. Y 38’A3Ky 3 BMCOKMM pu3nMkom atunosoi Ta Ip(-)
etionorii THIM igeHTMikauia pecnipaTopHux 30y4HUKIB
nosuHHa GyTn BknoveHa A0 0OOB’A3KOBMX 3axofdiB gjar-
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HOCTUYHOrO anropuTMy Npw Ui NaTonorii, CNpUsiTu Yomy
MOXe IHAYKUiS XapKOTUHHA Ta 3abip 3MMBHUX BOA Mig Yac
caHaLiiHOT Y1 AiarHOCTUYHOT OPOHXOCKOMii.

3. «3onoTum ctaHgapToMy» igeHTudiKkauil pecnipaTo-

pHUX 30yaHuKiB ¥ xBopux Ha THI 3anuwaeTbcs Mikpobi-
onoriyHe JOCHiMKEHHS 3 BUSIBNEHHAM YyTNMBOCTI 4O aH-
TubakTepianbHUX npenaparis, BTIM MNpU HEMOXIMBOCTI
MOro npoBedEeHHA, a TakoX Npu Nigo3pi Ha HasiBHICTb
atunoBux 30yAHUKIB €(EeKTUBHUM OPIEHTOBHUM, MpoOTe
WBMAKMM, MEeTOOOM € BuKopucTaHHA [MJIP-gocnigxeHHs
XapKOTUHHS.

4. Y BlJl-iHdpikoBaHux xBopux Ha THI1 Ha neple mic-

Lue npu Bepudikauii eTionoriyHoro 36ygHWKa BUXOAUTb
MJIP-gocnigXeHHs iHAyKOBAHOro XapKOTUHHS.

10.
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ENGLISH VERSION: FEATURES OF ETIOLOGY AND PATHOGEN
IDENTIFICATION IN PATIENTS WITH SEVERE COMMUNITY
ACQUIRED PNEUMONIA"

Pertseva T. , Kireeva T. , Bielosludtseva K.
State establishment "Dnipropetrovsk medical academy of the Health Ministry of Ukraine",

The importance of identifying the causative agent in patients with severe community-acquired pneumonia (CAP) is out of
doubt. Different data on the leading role of respiratory pathogens in the etiology of severe CAPare pronted, as well as
the roles of the various methods of there identifying the aim of study was to determine the spectrum of pathogens of
severe CAP, as well as the effectiveness of the use of such non-culture method of sputum as multiplex PCR. To do this
62 patients with verifiable severe CAP were examined. Identification of the etiologic pathogen and HIV status for all pa-
tients were performed after hospitalization before prescribing of antibiotic therapy. According to the study it was found
that due to a combination of two methods of sputum diagnostic etiology of severe CAP was identified in 61.2% of all
cases. There were designated 3 cohorts of patients: with identified Gr(+) bacteria, with identified Gr(-) bacteria and with
Identified opportunistic flora. According to the analysis of the structure of bacterial pathogens from all identified patients
with severe CAP pneumococcus prevails, we revealed a high frequency of opportunistic and multiresistant Gr(-) flora.

Due to the high risk of atypical and Gr(-) flora as respiratory pathogens of severe CAP identification of its etiology should
be included in the list of mandatory measures in diagnostic algorithm at this pathology. "Gold standard" for identification
of respiratory pathogens in patients with severe CAP microbiological research with revealing sensitivity to antibiotics re-
mains, but if it cannot be conducted, as well as by suspected atypical pathogens using of sputum PCR is an efficient ap-

proximate, but fast method.

Keywords: severe community-acquired pneumonia, etiology, pathogens

There is no doubt about relevance of management of
patients with severe community acquired pneumonia
(CAP) due to constant rise of its morbidity and mortality in
our country and around the world [3, 9, 15, 17]. Because
of constant increase of severe CAP in recent years,
some researchers have attributed it most of all to chang-
ing of etiological patterns of the disease, namely to in-
creaseof the frequency in occurrence of staphylococci,
Legionella and grammnegative (Gr (-)) are microorgan-
isms that lead to more severe course of the disease [1, 2,
16].

According to the literature, the leading etiologic role in
severe CAP play such microorganisms as Staphylococ-
cus pneumoniae (S. pneumoniae) (approximately 30% of
cases), Legionella pneumophila (L. pneumophila) (1—
15% of cases), Staphylococcus aureus (S. aureus) (7—
8% of cases), Pseudomonas aeruginosa (P. aeruginosa)
(10-15% of cases), the family of Enterobacteriaceae
(Esherichia coli, Klebsiella rneumoniae (K. pneumoniae),
Proteus) (22% of cases) [1, 18]. Rarely severe CAP is
caused by Haemophilus influenza (H. influenza) (4—5% of
cases), atypical pathogens Mycoplasma Pneumoniae
(M. pneumoniae), Chlamydia pneumoniae
(C. pneumoniae) (2—2.5% of cases), viruses (5% of cas-
es) [20, 21]. The most common pathogens of fatal pneu-
monia are K. pneumoniae, S. aureus, S. pneumoniae
and H. influenzae (31,4, 28,6, 12,9 and 11,4% of all iso-
lates respectively) [5].

In addition, there is a steady increase of pneumonia
in patients suffering from various immunodeficiency
states, not only due to the continuous increase in HIV-
positive patients [19] but also due to conditions that lead
to a reduction in the activity of cellular immunity (di-
abetes, alcoholism, cancer, etc.) [4, 7]. The most com-
mon causative agents of such severe CAP are S. aureus,
Streptococcus viridians, P. aeruginosa, Streptococcus
ryogenes, Streptococcus anhaemolyticus, Pneumocystis
jirovecii (P. jirovecii), Cytomegalovirus, Candida fungi,

Aspergilus, viruses, L. pneumophila, Mycobacterium
avium-intercellulare, Enterobactenaceae [8, 10].

In view of the above, we want to elect attention to the
importance of identifying the pathogen in patients with se-
vere CAP for opportunities of individualization of antibiotic
therapy (ABT). However, Russian experts in the field of
pulmonology indicate that the etiology of severe CAP can
not be determined in 40-60% of patients [1, 14]. Lack of pro-
ductive cough in patients with weakened inhibition of cough
reflex, inadequate requirements of biological material, widely
irrational use of antibiotics in out-patient, violation of the
rules for collecting, storing and shipping of specimens, long
time diagnostic, the inability to identify intracellular patho-
gens are the most important reason for the negative results
of microbiological studies of expectorant.

At the same time, there is evidence that in case of
combination of modern diagnostic methods, identification
of the causative agent of severe CAP can bring closer to
80% [2]. In the presence of severe CAP as a quick
search of the etiological agent comes to the fore, it is im-
portant to introduce fast, versatile, highly specific me-
thods for rapid diagnosis of respiratory pathogens into
medical practice, which include the rapid testing of spe-
cimens using multiplex polymerase chain reaction (PCR)
[22]. This method makes possible to detect in few hours
common pathogens of severe CAP including intracellular
microorganisms and Pneumocystis [11].

Given different data about the leading role of respira-
tory pathogens in the etiology of severe CAP, as well as
the role of the various methods of their identifying the aim
of the work was to determine the spectrum of pathogens
in patients with severe CAP in our region, and efficiency
of such method of nonculture sputum diagnostic as mul-
tiplexed PCR in patients of this category.

Materials and methods

We have examined 62 patients with verified (accord-
ing to the criteria of the Order of the Ministry of Health of
Ukraine Ne128 as of 19.03.2007 [12]) severe CAP, which

* To cite this English version: T. Pertseva, T. Kireeva, K. Bielosludtseva. Features of etiology and pathogen identification in patients with
severe community acquired pneumonia - / / Problemy ekologii ta medytsyny. - 2014. - Vol 18, N° 1-2. - P. 30 -33.
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accounted to the main group. All patients after admission
before appointment of ABT underwent etiological agent
identification and determination of HIV status, according
to the results of which they were divided into groups and
subgroups:

- group 1, which included 51 patient with severe CAP
without HIV infection, divided into subgroups according to
the etiological factor:

- subgroup A — 17 patients with severe CAP (mean
age — 57,5 + 4,3 years, men — 13 (76.5%)) with isolated
Gr(+) bacteria;

- subgroup B — 10 patients with severe CAP (mean
age — 50,2 + 5,2 years, men — 7 (70.0%)) with isolated
Gr(-) bacteria;

- group 2 , which included 11 patients with severe
CAP (mean age — 35,8 + 2,5 years, men — 4 (36.4%))
with HIV infection.

Assessment of HIV status was performed by rapid
testing of patients using CITO TEST HIV 1/2 ("Pharmas-
co", Ukraine).

Identification of pathogens in sputum, induced sputum
or bronchoalveolar washings performed by microbiologi-
cal research material and method for determining bac-
terial DNA by PCR. For this spontaneous or induced spu-
tum was carried in the morning on an empty stomach af-
ter pre-treatment of the patients teeth and rinsing the
mouth with boiled water. Induction of sputum was carried
out by prior inhalation of nebulized of hypertonic (3-5%)
sodium chloride solution during 7-10 minutes, followed
by rinsing the mouth and sputum collection.

Collection of bronchoalveolar flush performed during
diagnostic or sanation bronchoscopy. Delivery of diag-
nostic material in the laboratory was not more than 2
hours with material stored under normal conditions.

For the culture and identification of pathogenic causa-
tive agent in sputum we used classical culture media.
The sensitivity of microorganisms was evaluated by dis-
co-diffusion method.

Identification of DNA of S. pneumoniae, Neisseria
meningitides (N. meningitides), H. influencia, L. pneumo-
phila, M. pneumoniae, C. pneumoniae, P. jirovecii was
performed by multiplex PCR using kits of series "Multy-
Praym" ("YnterLabServys", Russia) for one-stage DNA
amplification  of S. pneumoniae, N. meningitides,
H. influencia, for one-stage DNA amplification of
M. pneumoniae, C. pneumoniae and by using specific
primers to amplify DNA pAZ102E of P. jirovecii using bio-
analyzer Agilent 2100 («Agilent Technologies", United
States).

All patients gave written consent for research.

Statistical analysis of the results of research was car-
ried out by the methods of biometric analysis, imple-
mented in software packages EXCEL-2003 (Ne 74017-
641-9475201-57075) and  STATISTICA 6.0 (Ne
31415926535897) [6, 13].

Results and discussion

The study proved that due to the combination of two
methods of sputum diagnostic the etiology of severe CAP
was identified in 61.2% of cases, with apparent 3 cohorts
of patients: with isolated Gr(+) bacteria, with isolated
Gr(-) bacteria and isolated opportunistic flora (Fig. 1),
which underlay the principle of patients’ dividing into
groups and subgroups.
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17,70%
H not identified B opportunist flora
H Gr(+)agents B Gr(-)agents

Fig. 1. Structure of identified pathogens in patients with severe CAP

As for the patients of group 1, among the 51 patients
without HIV infection pathogens were identified in 27
(52.9%) cases (Table 1).

Table 1
Identified pathogens in patients of group 1, abs. (%)

Agent Group 1 (n=51)
S. aureus 5(18,5)
S. pneumoniae 12 (44,4)
K. pneumoniae 3(11,1)
P. aeruginosa 3(11,1)
N meningitides 2(7,5)
Acinetobacter 1(3,7)
Enterobacteriacae 1(3,7)
P. jirovecii -
C. pneumoniae -
M. pneumoniae -
L. pneumophila -
Total 27

Thus in 17 (62.9%) patients included in subgroup A,
Gr(+) bacteria (S. pneumoniae (n = 11), S. aureus (n =
6)) were identified (Fig. 2).

29,5%

70,5%
B S pneumoniaB S.aureus

Fig. 2. Structure of identified pathogens in patients with severe
CAP of subgroup A
Subgroup B included 10 (19.6%) patientsin whom
Gr(-) bacteria (P. aeruginosa (n=3), K. pneumonia (n=3),
N. meningitides (n=2), Acinetobacter (n=1), Enterobacte-
riacae (n=1))were detected (Fig. 3).

20% 30%

10%

10%
30%

B P.aueroginosa B K.pneumonia # Acinetobacter

B Enterobacteriacea M N.meningitidis

Fig. 3. Structure of identified pathogens in patients with severe
CAP of subgroup B
According to the analysis of the structure of identified
bacterial pathogens in 27 patients of group 1, it was
found that almost in a half of cases S. pneumoniae was
detected (Table 1). Attention is drawn by high frequency
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of Gr(-) pathogens identification, which were diagnosed
in 10 (37.0%) of cases.

The results about the superiority of pneumococcus,
S. aureus, K. pneumonia, P. aeruginosa in the structure
of the etiologic agents of severe CAP consistent with
other data of domestic scientists, while the detection of
N. meningitides, Enterobacteriacae and Acinetobacter as
an etiological factor needs discussion.

According to the literature, meningococcal DNA can
be recovered by PCR in patients with nasopharingeal
bacteria carrier state of this pathogen that does not indi-
cate the etiology of severe CAP. However, given the
state of severe course in these patients and the effec-
tiveness of ABT with high activity against Gr(-) flora, it
can be argued that N. meningitides acted as the causa-
tive agent of severe CAP.

Enterobacteriacae and Acinetobacter can be consi-
dered as nosocomial infections, which joined in the taking
of specimens. However, given that biological materials in
these patients were collected before the use of respirato-
ry support devices in disposable tableware, which almost
eliminates contamination, we can assume that these or-
ganisms were also etiological agents in these patients
with severe CAP.

It should also be noted that no cases of atypical intra-
cellular pathogens (C. pneumoniae, M. pneumoniae and
L. pneumophila) by PCR were observed.

During the analysis of the diagnostic value of diag-
nostic methods of etiological factors in patients with se-
vere CAP that were used in this study, it was found that
out that from 27 strains of microorganisms that have
been identified in patients of group 1, 8 strains were iden-
tified only by microbiological studies (S. aureus (n=5),
P. aeruginosa (n=3), K. pneumonia (n=3), Acinetobacter
(n=1), Enterobacteriacae (n=1)), 15 strains — only by
PCR (S. pneumoniae (n=13), N. meningitides (n=2), 4
strains by both  methods  simultaneously
(S. pneumoniae (n=4)).

It is necessary to point out that the pneumococcus
was isolated by PCR in all cases of its overall detection
and by microbiological — only 17 4 (23.5%) out of cases.
Other advantages of the multiplex PCR were low intelligi-
bility to the number of specimens, obtaining results within
a day and the possibility of verification of intracellular pa-
thogens. However, the inability to identify a lot of Gr(-)
microorganisms, lack of information about pathogen sus-
ceptibility to antibiotics, the possibility of false-positive
results were the main disadvantages of the method.
Thus, a comparison of different methods for identification
of respiratory pathogens has no effect, while the smart
choice and their combination come to the fore in severe
patients with CAP.

Regarding the sensitivity of respiratory pathogens to
antibiotics in 4 patients the results of microbiological ex-
amination of sputum were identified S. aureus,
S. pneumonia which sensitive only to moxifloxacin and
carbopenems, in 3 patients the results of microbiological
examination of sputum were identified as K. pneumonia
which was weakly sensitive only to imipenem, indicating
a fairly high degree of respiratory pathogens multiresis-
tence in patients with severe CAP without HIV infection.

As for the patients in group 2 the results of the identi-
fication of the pathogen reveal the etiologic agent suc-
ceeded in 100% of cases. Absolutely dominated pneu-
monia caused by P. jirivecii (n=9), whereas others (n=2)
were identified as pneumococcus (Fig. 4).

32

18,2%

81,8%

8 S pneumonia

Fig. 4. Structure of identified pathogens in patients of group 2

Moreover, all strains were found in the sputum (in 2
(18.2%) cases) and induced sputum (in 9 (81.8%) cases)
using PCR, the advantages of which was the possibility
of verification atypical opportunistic pathogen P. jirivecii
and in small number of samples of biological material.

Conclusions

1. In spite of the fact that S. pneumoniae dominated
in the structure of all bacterial pathogens identified at pa-
tients with severe CAP in Dnipropetrovsk region, we
found a high frequency of opportunistic (in 11 (17.7%)
cases) and multiresistant Gr(-) (10 (16.1%) cases) flora.

2. Due to high risk of atypical and Gr(-) respiratory pa-
thogens in patients with severe CAP identification of its
etiology should be included in the mandatory measures
of the diagnostic algorithm at this pathology, aided to
sputum induction and flush water intake during sanation
or diagnostic bronchoscopy.

3. "Gold standard" of respiratory pathogens identifica-
tion in patients with severe CAP is microbiological re-
search with identification of susceptibility to antibiotics,
however with the inability of it, as well as by suspected
atypical pathogens the use of sputum PCR is efficient
approximate but rapid method.

4. PCR studies of induced sputum are on the first
place in the verification of etiologic pathogen in HIV-
infected patients with severe CAP.
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