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Hosokomuanbnas nuesmonus (HII) ocraercst akTyanbHOi 1po01eMOil peaHuMaTOJ0rHH. SHAYUTEIbHBIMH TI€PCIIEKTHBAMA
B otHomennu nuarnoctuxu HIT o6nanaor moaekyaspusie 6uomapkepnt. Ieas uccnedosanus. Ouenntb uapOPMaTUBHOCTD
conepskanus 6enka kierok Kaapa (Club Cell Protein, CCP) B 1i1a3Me KpOBH B KaueCTBE JHarHOCTHYECKOTO KaHAHAATHOTO
MoJekyasipuoro 6uomapkepa npu HII. Mamepuanvt u memoovt. Uccaenosanue 6s110 nposeaeno 8 HUM OP PAMH B
2010—2013 rr. B uccaemosanue GbLIO BKIIOYEHO 85 GOJBHBIX B COOTBETCTBHH C KPUTEPHAMHU BKJIIOYEHHA M UCKIIOUEHHS, a
takske 30 monopos. {uarnocruka OPZIC u ero craamii npoBoaunack no kpurepusim HII1 OP PAMH. H3mepenue conep-
skanus Genka kiretok Kinapa (CCP) B IwW1agMe BBINOJHSIIM ¢ MOMOIIbI0 mMMyHodepmentroro merona Human Clara Cell
Protein ELISA, RD191022200, BioVendor, CIIIA. CraTucTiyecKuii aHaI1M3 MOJIYyYEHHBIX JAHHBIX NPOU3BOIUIM IPH TIOMO-
mu nakera Statistica 7,0. last onpeenenus yyscrButeabnocty u cnenuduynocry CCP 6ot nposeaed ROC-ananus. [lo-
CTOBepHbIM cunTaau pazamune npu p<0,05. Pesyromamoi. Conepxanne CCP B miazme 6ombubix HII 6bu10 B Teuenne 1, 3,
5 u 7 cyTOK uccienoBanus nuke, yeM y 6ombubix 6e3 HII. Conepskanue CCP B mwiazme Gosbubix HIT u Gosbubix 6e3 HIT
ObLIO B TEYEHHE BCEX CYTOK MCCIIE0BAHNS BbIIE, YeM Y 3/10POBbIX 0HOpoB. Hamu nokasaHo, 4to y GOJbHBIX, Y KOTOPHIX
HII 6bu1a BoizBana Pseudomonas aeruginosa (B accouuanuu ¢ ApyruMu Bo3Oyautensamu), coaepskanue CCP B mwiasme Kpo-
BU B 1-€ 1 3-1 CyT. GbLIO 3HAUMTENBHO HUKE, YeM y 60abHbIX Ge3 Pseudomonas aeruginosa. Conep:xxanue CCP B nepsbie
CYTKH HccaefoBanusa <17,5 Hr/mi o0Jaiaet 4yBCTBUTENBHOCTHIO 86,5% u cnenuduuHocTbio 66,7 % B OTHOIIEHHH AHATHOC-
tuku HII, BoizBannoii Pseudomonas aeruginosa (1iomaap nox kpusoii 0,74; 95% nosepurenbnsiii unrepsain 0,630—0,829;
p=0,0001). IIporHocTiyecKas EHHOCTD MMOJOKUTEIHHOrO Pe3yJbraTa JaHHOrO Tecta cocrasuia 81,8%, orpuiareabHoro
pesyabrata — 74,1%. 3axatouenue. 1I3yyeHa qUHAMHKA COIEPKAHUS B IUIa3Me KPOBH GOJIbHBIX HO30KOMHAIBHON THEBMO-
nuei 6eaxa kaerok Kaapa. Ilokasano, uro Genok knerok Knapa undopmaTuBen st IMarHOCTHKH HO30KOMUAJIbHOM ITHEB-
MOHUHM, BbI3BaHHOl Pseudomonas aeruginosa — conepsxaunue B wiazme kposu CCP B ieHb IHATHOCTUKH HO30KOMHAJIBHOI
nHeBMOHMH <17,5 Hr/MJ1 00J1aJaeT YyBCTBUTEILHOCTDIO 86,5% u cnenuduunoctbio 66,7% B orHOmenuu auarnoctuxu HII,
BbI3BaHHOI Pseudomonas aeruginosa. Knioueevie carosa. Hozoxomuanbnasi mieBMoOHus1, buomapkep, Genok kietox Knapa,
JUaTHOCTHKA, CEICHC.

Nosocomial pneumonia (NP) remains a relevant problem of resuscitation. Molecular biomarkers are significant promises
for diagnosing NP. Objective: to estimate the informative value of the plasma levels of Clara cell protein (Club Cell Protein,
CCP) as a diagnostic molecular candidate biomarker in NP. Subjects and methods. The investigation was conducted at the
Research Institute of General Reanimatology (RIGR), Russian Academy of Medical Sciences (RAMS), in 2010—2013. It
included 85 patients in accordance with the criteria of inclusion and exclusion and 30 donors. Acute respiratory distress
syndrome and its stages were diagnosed using the criteria of RIGR, RAMS. Plasma Clara cell protein (CCP) levels were
measured by the enzyme immunoassay Human Clara Cell Protein ELISA, RD191022200, BioVendor, USA. The findings
were statistically analyzed using the package Statistica 7.0. ROC curve analysis was made to determine the sensitivity and
specificity of CCP. The difference at p<0.05 was considered significant. Results. On days 1, 3, 5, and 7 of the investigation,
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the plasma CCP levels in patients with NP were lower than in those without this disease. Within all these days, the plasma
CCP concentrations in patients with and without NP were higher than in healthy donors. On days 1 and 3, the plasma con-
tent of CCP was much lower in patients in whom NP had been caused by Pseudomonas aeruginosa (in association with
other pathogens) than in those with NP uncaused by Pseudomonas aeruginosa. Within the first 24 hours, the CCP level of
<17.5 ng/ml had 86.5% sensitivity and 66.7% specificity in diagnosing Pseudomonas aeruginosa-induced NP (area under
curve, 0.74; 95% confidence interval, 0.630—0.829; p=0.0001). The prognostic value of the positive and negative results of
this test was 81.8 and 74.1%, respectively. Conclusion. The time course of changes in the plasma levels of Clara cell protein
was studied in the patients with nosocomial pneumonia. Clara cell protein was shown to be of informative value in the diag-
nosis of Pseudomonas aeruginosa-induced NP; on the day when nosocomial pneumonia was diagnosed, the plasma CCP
level of <17.5 ng/ml had 86.5% sensitivity and 66.7% specificity in diagnosing Pseudomonas aeruginosa-induced NP. Key
words: nosocomial pneumonia, biomarker, Clara cell protein, diagnosis, sepsis.
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BBenenue

Tsxenpie MHOEKINOHHBIE OCJOKHEHUS KPUTHYEC-
KHMX COCTOSIHUI, B YaCTHOCTU HO30KOMMAJIbHAS THEBMOHMUSI
(HII), siBstioTcsl akTyasibHBIMU TIPOOJIEMAME PEAHIMATO-
gorun [1—3]. HozokomnaibHas mHeBMOHNS — 3a00JeBa-
HUe, XapaKTepuaytolieecs MOsIBJICHUEM Ha PEHTreHOTpaM-
M€ HOBBIX 0YaroBO-MH(MDUIBTPATUBHBIX WM3MEHEHUN B
JIETKUX CIycTst 48 4 1 GoJiee 1ocjie roCuTaIu3aum B coue-
TaHWW € KIMHUYECKUMHU JAHHBIMH, TIO/ITBEPKIAIONIUMHU X
MHOEKIINOHHYIO TIPUPOJY (HOBAsI BOJIHA JIUXOPA/KHU, THOM-
Hast MOKPOTa MJIM THOWHOE OT/IE/IsIeMOe TPaxeoOpOHXHaIb-
HOTO JIEPEBA, JIEHKOIIMUTO3 U . ), TPU UCKIIOYEHUH NH(EK-
[1ii, KOTOPbIE UMEIUCh B WHKYOAIIMOHHOM II€PUOJE Ha
MOMEHT NOCTYILIeHHsT GOJIBHOTO B CTaliMoHap [4].

HosokoMuasibHast THEBMOHUS — camasi 4acTast HO30-
KOMHUaJIbHAsE MHQEKIUS B OTCJICHUSIX PEAaHNMATOJOTHH.
Yacrora HII y xupyprudeckux GoJbHBIX cocTaBisieT 6%
MoCsIe TUTAHOBBIX XUPYPTUYECKUX BMEIMATETbCTB U 15%
1ocJie 9KCTPEHHbIX. ATpuGyTHBHAs JieTalbHOCTh T1pu HIT
nocturaet 30%. Jlerampunocts mpu HII, BBI3BaHHON
Pseudomonas aeruginosa B acconmanuu ¢ IpyrumMu Bosoy-
nmuTessiMi, coctansieT 40—68% [5—6].

Caoespemennas aunartsoctuka HIT ompenensier pe-
3YJIBTATUBHOCTD JICYEHUST JAHHOTO TSIKEJIOTO MH(PEKITNOH-
HOTO OCJIOJKHeHUs. VMeronecst B HacTOsIIee BPeMsT KJIH-
HUYECKHEe M MHCTPYMEHTAJbHBIE METO/bl IMATHOCTUKH
HII o6sagaroT HUSKON 4yBCTBUTEIBHOCTBIO U crienuduy-
HOCTBI0. 3HAUNTEJIbHBIM TIOTEHIINATIOM B OTHOIIIEHUN PaH-
Hell JIMarHOCTUKH, MOHUTOpUHTA 3hdeKTUBHOCTH Jeve-
HUsT W TpoTHO3mMpoBanms wucxomoB HII obmamgaror
MOJIeKYJIsIpHbIe Oromapkepbl [7—12]

VpeanbHblii 6roMapkep JA0JKeH ObITh BKJIOUYEH B
naroreres HII, o6smagarh 10CTATOUHOI 4yBCTBUTENBHOC-
ThIO M CHENU(PUUHOCTBIO; Ba’KHA TaKKe JIEFKOCTh 3a00pa
MaTepHuasia ¥ TOYHOCTh METO/IMKK n3Mepenust. buomapkep
JTIOJKEH /1aBaTh BO3MOKHOCTD auarHoctukun HII panbie,
yeM OYyT JDOCTYIIHBI PE3YJBTaThl MUKPOOHOJOIUUECKUX
nceaenoBannii. B kagecTBe moTeHIManbHBIX OMOMapKEPOB
npu HIT o6cysknarorest poKaabIIMTOHUH, KOIIEIITHH, Pac-
TBOPUMBII TPUTTEPHBIN PEIENTOP MUETOUIHBIX KJIETOK
mepBoro tuma, C-peakTUBHBIN TPOTENH, MHTEPIEHKIH- 11,
UHrMOUTOP akTuBaropa miasmMuHoreHa 1 tuma, cypdax-
TaHTHbIE TIPOTENHBI U JIP.

MHoro4uc/jeHHble MCCIE0BAHNS HE TO/TBEPINIIN
JIUATHOCTUYECKON WJIM  TIPOTHOCTHYECKON 3HAYMMOCTH

Introduction

Severe infectious complications of critical states, e.g.
nosocomial pneumonia (NP) present a significant problem
[1—3]. Nosocomial pneumonia — is a disease which is char-
acterized by infiltration on chest X-ray 48 hrs. after hospi-
talization plus clinical data confirming the infectious
nature of these changes (new wave of fever, purulent
mucus, leucocytosis etc), excluding infections in incuba-
tion period at the time of admission [4].

Nosocomial pneumonia is the most prevalent nosoco-
mial infection in intensive care unit. Its incidence if 6%
after elective surgery and 15% after emergency. Attributive
mortality in NP is 30%. Mortality in NP caused by
Pseudomonas aeruginosa is up to 40—68% [5—6].

Prompt diagnosis of NP determines the outcome.
Current clinical and instrumental methods of NP diagno-
sis are of low sensitivity and specificity. Molecular bio-
markers present a great outlook for the diagnosis, monitor-
ing and prognostication of NP [7—12].

Ideal biomarker must be involved in the NP patho-
genesis, present good sensitivity and specificity. Molecular
biomarker should be informative before the obtaining of
the results of microbiological tests. Procalcitonin,
copeptin, soluble trigger receptor of myeloid cells type I,
C-reactive protein, interleukin-18, inhibitor of plasmino-
gen activator type I, surfactant protein were investigated
as candidate biomarkers of NP.

The diagnostic informativity of STREM-1 was not con-
firmed by the studies. Four large-scale studies of procalcitonin
as a biomarker of NP were highly heterogenic in design.
Procalcitonin sensitivity was 41—100%, specificity 97—100%.
Procalcitonin is important to make a decision to stop the
antibiotic therapy, but its use does not decrease the duration of
hospital stay or mortality [8—12]. No reliable data on C-reac-
tive protein exist [11—17]. None of the abovementioned bio-
markers is specific for the pulmonary inflammation. Search of
new molecular biomarkers of NP if of great importance.

The aim of investigation. To estimate the informativ-
ity of plasma Club Cell Protein (CCP) as a candidate mol-
ecular biomarker in NP,

Materials and Methods

This multicenter observation trial was performed at the
V. A. Negovsky research institute of general reanimatology in
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XapaKTepﬂCTI/IKI/I Tpynmn 1 noarpymnmn 00JIbHBIX HA MOMEHT BKJIIOUEHHS B HCCIeI0BaHuE

Patients characteristics

Parameters Value of parameters in the groups and subgroups
PNEUMONIA NO PNEUMONIA
Pseudomonas aeruginosa+  Pseudomonas aeruginosa —
Number of patients (7) 46 39
36 (78.2%) 10 (21.8%)
Sex (male/female) () 36/10 35/4
22/5 14/5
Mean age (years, M*o) 55.3+15.1 56.1+14.5
55.3+15.5 55.5£14.3
Nosologies (n) peritonitis 55% peritonitis 60%
pancreatitis 35% pancreatitis 32%
mediastinitis 10% mediastinitis 8%
APACHE 11 (scores, M+0) 15.0+4.1 14.4+3.9
16.0£4.9 16.8+£9.1
SOFA (scores, M+0) 7.0+2.6 5.5+2.4 %
6.7£2.2 7.1£2.7
Duration of intensive care unit stay, days 16.8+8.9 14.0+7.9
16.8+8.1 16.5£8.6
30-days mortality (n) 7 (15%) 6 (15%)
4 (8.6%) 3 (6.5%)

Note (npumeuanue). Parameters — mokasarenn; value of parameters in the groups and subgroups — 3nauerne mokasareseii B rpymmax
u noarpymniax; number of patients (n) — uucio 6ombHbIX (1); sex (male/female) (n) — mosn (MyskunHBI/sKeHIMHEBL) (77); Mean age
(year, M+0) — cpeanuii Bozpact (set, M*0); nosologies (n) — nozosorudeckast crpykrypa (n); APACHE II (scores, M+¢) — Gaibl
no mkaie APACHE IT; SOFA (scores, M*+¢) — 6asurbi 1o mikaiie SOFA; duration of intensive care unit stay, days — amreabHocTb 1ipe-
ObIBaHUS B OT/IEJIEHNH peaHnMarosioruu, cyT.; 30-days mortality (n) — 30-aueBHas neranprocts (7): PNEUMONIA — nHeBMOHUS;
NO PNEUMONTIA — et nueBMOHKH; peritonitis — nepuronuT; pancreatitis — mankpearut; mediastinitis — meauacrenut. * — P<0.05
reliable differences between groups, Newman-Keuls test (octoBepHOCTD pasnnauii MesKLy TPyTIamMn).

STREM-1 (pacTBOpMMBIil TPUTTEPHBII PEIENTOP, IKCIIPEc-
CHPYEMBbIiT Ha MUETOUAHBIX KJIeTKAX). YeTbIpe KPYIHBIX 1C-
CJIEI0BAHYS TI0 MH(MOPMATHBHOCTH TTPOKAIBIIITOHNHA TPH
HIT kpaiite pasHOPOAHBI 110 BBIOOPKaM OOJIBHBIX U UCTIOJb-
30BaHHBIM METOANKAM. UyBCTBUTETLHOCTD TPOKATBITUTOHH-
Ha 10 JAHHBIM 9THX HCCJEIOBaHWUI coctaBuiaa or 41 1o
100%, crnemmdrurocts 97—100%. TIpoKaJIbIIMTOHUH WH-
hopMaTHBeH [UIs TPUHSTHSI PEieHust 00 0TMEHe aHTHONO-
tukorepariu mpu HII, Ho ero ncrosb3oBate He MPUBOANT
K CHUKEHUIO TIPOJIOJIKUTETBHOCTH TIPeObIBAHMS GOTBHOTO B
cranmoHape wian JjetagbHocTH [8—12]. JlocToBepHBIX maH-
HbIX 110 C-pEeakTUBHOMY TIPOTEHNHY B Ka4ecTBe OHOMapKepa
npu HII menocrarouno [11—17] Kpome Toro, Hu oxuH U3
BBIIIENIEPEYNCICHHBIX OMOMAPKEPOB He SIBJISIETCS CTICI-
(OMYHBIM [UIST BOCIIATIEHUST HA TEPPUTOPHN JIETKHUX. AKTYaTb-
HOI sIBJIsIeTCsT TIPOGJIeMa TIOMCKA HOBBIX YYBCTBHTEIBHBIX 1
criennuIHBIX MOJIEKYJISIPHBIX GroMapkepos ripu HIL

ITestp nccse0BaHNsT — OIEHUTH MH(MDOPMATHBHOCTD
conepskanus Oenka kierok Kmapa (Club Cell Protein,
CCP) B 11a3me KpoBH B Ka4€CTBE HATHOCTHYECKOTO KaH-
JIMIATHOTO MOJIEKYJISIPHOTO GHOMapKepa [pH HO30KOMH-
AJTbHON TTHEBMOHUT.

Marepuan u MeTObI

JlarHoe MHOTOIEHTPOBOE 00CEPBAIMOHHOE HCCJIE0BAHIE
ObLI0 TIPOBE/IEHO Ha KImHNYecKnx Oazax HI o6meit peaHnMaro-
sorun uM. B. A. Herosckoro PAMH B 2010—2013 rr. Mccnenosa-
Huie ObIIIO 0106PEHO JTOKATBLHBIM DTHYECKUM KOMUTETOM | TIPOBE-
JIEHO B COOTBETCTBUM C MPUHIUNIAMK XeJbCUHCKON Jlekmmapariy,
HanuonanbubiMu ctanzapraMmu u pexomenpanusvu HUAMOP
PAMH. BoJibHble GbLIM BKIIOYEHBI B UCCAEI0BAHUE B COOTBETCT-
BUY ¢ KPUTEPUSIMU BKIIIOUECHUST U UCKJIIOUEHUST (CM. TabJIuILy ).

2010—2013. The investigation was approved by the local eth-
ical committee and was guided according to the Helsinki dec-
laration, national and intituet standards.

Inclusion and exlusion criteria and patients characteristics
(Table):

Inclusion criteria: age 30—60 y.o.; severe septic complications
(severe acute pancreatitis, peritonitis, mediatinitis), ventilated
patient. Patients were enrolled on the day of NP diagnosis.

Exclusion criteria;: APACHE II>26; trauma; severe immune
deficiency; contraindications for arterial catheterization,; left ven-
tricular insufficiency; pregnancy; simultaneous enrollment in
other clinical trials.

Healthy donors were enrolled into the comparison group
(Fig. 1). Eight ml of venous blood was performed in this group to
assess the physiological level of biomarker. Patients were split into
groups according to the NP diagnostic criteria. Nosocomial pneu-
monia was diagnosed according to the National criteria [4]. Figure
1 and Table 1 deal with patients characteristic.

Eight ml of venous blood was performed in enrolled patients
on day 1, 3, 5 and 7. Blood was centrifuged for 10 min under 2000
rpm. Three-four ml of plasma was frozen under -20°C.
Independent technicians measured CCP plasma concentration by
means of Human Clara Cell Protein ELISA, RD191022200,
BioVendor, USA).

Nosocomial pneumonia and sepsis was diagnosed in accor-
dance with international, National and institute guidelines [18-
19]. All patients were ventilated (Puritan Bennett 840 (Puritan-
Bennett Corporation, USA); SIMV and BiLevel modes),
experienced step-by-step recruitment maneuvers, N-acethylcys-
tein (300 mg BID), restrictive fluid strategy and diuretics, spe-
cialized nutrition support. Nutrition was performed by means of
adapted products, by enteral route through the nasogastric tube.
Parenteral nutrition was used when required.

Patients of all groups were assessed by APACHE 11, clinical
signs, blood gases, ventral hemodynamics, total blood count and
chest X-ray. Blood gases were analyzed by Bayer 865 Blood Gas
Analyzer (Bayer, Germany). Total blood count was made by Advia
60 (Bayer, Germany) automatic analyzer. Central hemodynamics
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Kpurepuu Bemouenus: sozpact 30—60 siet; Xupyprudeckimit
GOJIBHO € TSKETBIMU THOIHO-CENTHYECKIMI OCIOKHEHISIMI
(TTaHKPEOHEKPO3, NEePUTOHUT, MEJMACTUHUT), HAXO/SAIIMICS Ha
uckyccrBennoil Bentussiuu Jjerkux (MBJI). Boabnsix HIL
BKJIIOYAJIN B CCJIEJIOBAHKE B JIEHb IMATHOCTUKN THEBMOHUM.

Kpurepun uckmouenus: tsixectb cocrosuus 1o APACHE
11>26 6Gajs10B WK MIPe/ToaaraeMblii JJeTaJlbHbIi KCXO/ B TeYeHne
24 4.; TPaBMUPOBAHHDIE; TSKEITBIH NMMYHOe(DHUIINT; TIPOTHBOTIO-
KasaHWs K Karerepusaiuu OepeHHOIl aprepun (TsKeI0e aTepo-
CKJIEPOTHYECKOE MOpaKeHne MaruCTpaJbHBIX apTepuil, THIIOKOa-
ryaaunsas (AYTB > wmopmer B 2 pasa, MHO > 2),
tpomGoruTonenust Meree 50%10°/1); HEZOCTATOUHOCTD JIEBOTO
JKesyouka (KIMHIYeCKre JaHHble, OlleHKa TToKasareseil 00beM-
HOIl TIpeHATPY3KN); OePeMEHHOCTH; MapajIelbHOE ydacTue B
JIPYTUX KINHIYECKUX MCCIIE/I0BAHUSIX.

B rpynmy cpaBHeHUs ObLIN OTOGPAHBI 3[I0POBBIE JIOHOPBI,
JIABIITME CBOE COIJIacHe Ha ydyacTHe B JAHHOM MCCJIEJ0BAHUN
(puc. 1; He CTPaZAOT XPOHUUYECKUMHU 3a00JIEBAHUAME OPTaHOB
NIBIXAHUST; He KypsaT). B rpyrime cpaBHeHus: OGbLT BBITOTHEH OIHO-
KpaTHBII 3a00p 8 MJ1 BEHO3HOI KPOBH /ST NCCTE0BAHUSA (PU3NO-
JIOTMYECKOTO YPOBHS KaHAUAATHBIX GHOMapKepoB. Pactipenerie-
Hite GOJBHBIX MO TPYIaM MPOM3BOAUIOCH B COOTBETCTBHU C
auarnoctmdecknmu kputepuamn HILL /lnarnoctuka HIT mpous-
BOJINJIACh B COOTBETCTBMM ¢ HalMOHAIbHBIMI PEKOMEHAAIIAMU
[4]. XapakrepucTukn GOJILHBIX B UCCIEAOBAHHBIX TPYIITIAX TIPE/-
craBieHsl Ha puc. 1 u B Tabmie. AHAIN3 TMHAMUKN COEPIKAHIS
CCP B 3aBucuMOCTH OT Hajnuus/orcyrcrBust Pseudomonas
aeruginosa B TI0ceBaX MOKPOTBI IIPOBOJIUJICS B COOTBETCTBYIOMINX
oArpynmax 60abHbIX Tpysl «[THeBMonMs> (puc. 1, Tabmia).

Ilns uccnenosanus copepxanuss CCP BoinosiHsiau 3a60p
8 MJI BEHO3HOIT KDOBHU B CTaHAAPTHBIE TPOOUPKH C ITUIEHINA-
MUHTETPAAIETATOM IIPH BKJIOYEHNHU B HCCJIEOBaHKe, HA 3-1,
5-e u 7-e cyt. KpoBb nenrpudyruposasiu B redenue 10 MuH. co
ckopocTbio 2000 06/mun. [L1asmMy KpoBu B KoJimdecTBe 3—4 MJI
OT/IEJISLTN ¥ 3aMOPaKMBAIN B OTAEIBHBIX IPOOUpPKax 6e3 KOH-
cepBanTa 1npu temieparype -20°C. lamepenue cojepskaHus
CCP B 06pasnax KpoBU [POBO/IIN HE3aBUCHMbIE JTAOOPAHTBI,
He Biajefomne nHbopmalmein 0 60TbHBIX, BKIIOYEHHBIX B HC-
caenoBanune. Conepxxkanne CCP nsmepsiiin numMmmyHohepmMeHT-
HBIM MeToZ0M ¢ Tomolibio Habopa Human Clara Cell Protein
ELISA, RD191022200, BioVendor, CIITA).

Jleuenne HII u cerncuca 1npoBojnIoch B COOTBETCTBUU €
MeKIyHapoHbIME, HamonaabHbIMI peKOMeHJallusAMy 1 Hayd-
M paszpaborkamu HUWT OP PAMH [18—19]. ¥V Bcex 60ib-
Hpix OP/IC npuMeHsin pecrnupaTopHyIo HOAJEPKKY B COOTBET-
cTBUM ¢ KoHuenmueil 6esonmacnoii MBJI (anmaparsr Puritan
Bennett 840 (Puritan-Bennett Corporation, CIIIA), Bctomora-
TesbHble pexkuMbl BeHTwstinn SIMV u BiLevel B pexume ¢
KOHTPOJIEM 0 0ObeMY WU TIO IABJIEHHIO), TIPHEMBI «OTKPBITHE
JIETKUX» TI0 TIONIaroBOil MeTonKe (110 mokazanusam ), N-armeTni-
nucrens (300 mMr B/B 2 p/cyT.), orpanndenne nHdysuii/TpaHc-
dysuit u guyperuxu (bypocemun — 800—1000 mr B/B B Teuenune
24 4.), cnennan3sNpoBaHHyI0 HYTPUTHBHYIO MOJJEPKKY. Pam-
Hee HTEPANbHOE MUTAHNE HAYMHAIK Y BCeX GOJIbHBIX TTOCIE CTa-
GUITM3AINT TeMOMHAMUKY (B TedeHre 6—8 4. OT MoCTyIIEH S B
OT/leJIeHNe peaHuMaTosiorun). Vcnomp3oBanneh crennanan3upo-
Bauuble cmecn tuna Ilynsmo B obbeme 1,0—1,5 s1/cyr. + aure-
pajibHOe MuTaHie, 06oTaleHHoe OMera-3 KUPHBIMU KUCIOTAMU
(110 500 mur/cyT., cymmapuo 2000—2500 kxas/cyT.) + hapmako-
nytpuents! (rayramud 100 ma B/B 1 p/cyT., omerasen 100 mu
B/B 1 p/cyT.). DHTepabHOE MUTAHNE TIPOBOIUIN Yepe3 Ha3orac-
TPAJIbHBII 30H/] ¢ UCIIOJIb30BAHUEM TTOMII JIJISI 9HTEPAJIBHOTO TTH-
tanusi. Heckosbko pas B cyTku olleHnBasy a(heKTHBHOCTD IPO-
BOJIUMOIT HYTPUTUBHOII MOJJIEPKKHU ITyTeM OI[eHKU OCTaTOYHOTO
obbeMa COREPRUMOTO Keqyaka. [Iprm HeBO3ZMOKHOCTH IOJHO-
HEHHOTOo obecneyeHus IHePreTHIeCKX moTpedHoCTel 6OTBHOTO
[yTeM SHTEPAIHHOTO TUTAHMS €T0 KOMOMHUPOBAIN C MapeHTe-
panbHBIM ((HDOPMYJIBI «TPH B OZTHOM> ).

BosbHble Beex rpymin Obuii 00CAEI0BAHBI IO CIEAYIONIEMY
anroputMmy (JleHb BKJIIOYEHMsI B UCCJe/oBanue, 3-u, 5-e 1 7-e

280
patients screened

195
patients excluded

comparison 85
group patients enrolled
32,3+7,5 y.o.
n=30 ] !
(m/f20/10) PNEUMONIA NO PNEUMONIA
_— n=46 n=39
Pseud s | Pseud: s
aeruginosa+ | aeruginosa —
n=36 n=10

Puc. 1. Airopur™ BKII0YeHHs OOJIbHBIX B UCCJIEJOBAHUE.

Fig. 1. Patients enrollment in the study.

Note (npumeuanue): patients screened — umcso 06CaETOBAHHBIX
6onbnbix; patients excluded — uwmeno wuckmOUEHHBIX U3
ncceepoBanus 6onbHbIX; patients enrolled — wncmo 6onbHBIX
BKJTIOUEHHBIX B MCCIEOBAHNIE; COMPArison group — TPyIa cpas-
Henus (370pOBbIE JOHOPBI); PNeumonia — rpyImna ¢ nHesMonueti;
no pneumonia — rpymmna 6e3 THEBMOHNU.

and pulmonary volumetric indexes were assessed by transpul-
monary thermodilution by means of M1012A#C10 <«Pulsion
PiCCO Plus» (Pulsion Medical Systems, Germany). The arterial
catheter was in place for not more than 10 days. Arterial line was
flushed by heparin solution 1 U/ml. 15 ml of cold isotonic saline
solution was used for the calibration. Three injections were done
two times a day. The following indexes were recorded: heart rate,
arterial/ systolic/ diastolic and mean blood pressure, central
venous pressure, stroke volume, cardiac output, peripheral vascu-
lar resistance, global end-diastolic volume, intrathoracic volume,
extravascular lung water and correspondent indexes.

Statistical analysis was performed by Statistica 7,0.
Parametric methods were used (Newman-Keuls test); data were
presented as median *+ 25—75 IQR. ROC-analysis was used to
assess sensitivity and specificity of candidate biomarker. p<0.05
was considered significant.

Results and Discussion

There were no reliable differences between groups in
main indexes, excluding CPIS (Fig. 2).

CCP in healthy donors. The CCP plasma content in
healthy donors was 5,2 ng/ml (25—75 IQR 3.5—6.2
ng/ml). This CCP content represents the physiologic
process of diffusion of CCP into the blood through the
aerohematic barriers [20].

CCP in ARDS patients. There were no reliable
differences in CCP between ARDS and no-ARDS
groups. Therefore CCP is not informative as a biomark-
er of ARDS, but there are some data on it [21]. Taking
into account the location of Club cells in lungs (not in
the alveoli, but in the bronchiole) and their biological
function (participation in inflammation and regenera-
tion of bronchiolar epithelium, it is logical that CCP is
more informative as a biomarker for NP, but not for
ARDS. Surfactant proteins are of better perspective as
ARDS molecular biomarkers [22—23].

CCP in NP patients. CCP plasma content was
lower in all days in NP patients (Fig. 3), but it was high-
er than in healthy donors. There were also logical differ-
ences in CPIS scores (Fig. 2), body temperature on day
1 (38.5°C, 25—75 TQR 37.9—39.0°C vs. 38.0°C, 25—75
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cyt.): onerika 1o mkaine APACHE 11, ¢usukanbroe obcienosa-
HU€, OIleHKA Ia30B KPOBH, IEHTPATBHON TeMOANHAMUKH, OOIIEro
aHaJIM3a KPOBHU; PEHTreHOrpadust OpraHoB IPYHON KIETKH.

AHan3 ra3oBOTO COCTaBa apTepPHAJIbHON M CMENIaHHOH Be-
HO3HOH KpoBu ocymectasii Ha Bayer 865 Blood Gas Analyzer
(Bayer, Tepmanust). OGuuii aHaIu3 KPOBY BBIIOJIHSIIN HA aBTOMA-
THUYECKOM reMartoJsiorndeckom anaimsatope Advia 60 (Bayer, Tep-
mannst). [lapameTpsr eHTPaTbHOI TeMOANHAMUKYI ¥ WH/IEKC BHE-
COCYIUCTOIl ~ BOABI  JIETKUX  M3MEpSJIM 10 METO/UKe
TPAHCITYJIbMOHA/IBHO TePMO/IUIIIONNH C UCITOJIb30BAHIEM MO ISt
unsasusroro Monutopunra M1012A#C10 «Pulsion PiCCO Plus»
(Pulsion Medical Systems, Tepmanust). [lsis1 ocyiiecTBIeHUs] HHBA-
3UBHOTO MOHUTOPHHIA [TPOU3BO/IMIIN IIYHKIIUIO M KaTeTepU3aIinio
GenpernHoii aprepun (HaGop Pulsiocath PV20151.20 + PCCO
Monitoring kit 5uV,/V/mmHg PV8115). [linrenbHOCTh HAXOX-
JleHust Katerepa B Oeipertoii aprepun te npesbimagia 10 cyr. ITpo-
MbIBaHWE aPTEPUATBHO JIMHIN TIPOBOJIMIIN TIEPHOIMICCKUMU 00~
JirocaMu (HPU3MOJOTHIECKOTO PACTBOPA ¢ 00ABJIEHUEM TelnapuHa
1 EJTl/mu. Tlepen niepBoii kKaauOpoBKOii n3Mepsii pocT 1 Bec GOJIb-
HOTO € TIOMOIIBIO KPOBATHBIX 3JIEKTPOHHBIX BecoB (Seca,
Vogel&Halke, Tepmanust). B kauecTBe XOJIOIOBOTO UHIUKATOPA
MCII0JIb30BaIH 15 MJI DUBHOJIOrMYECKOro PACTBOPA HATPHS XJIOPHU-
na t 0°C. Tlpu kamnbpoBKe mMprOOPa BBIMOTHSIN TPH MOCTET0BA-
TeJIbHBIX XOJIOJ0BBIX TepMouItolmn. Kainbposky npubopa mpo-
BOMIN 2 Pa3a B CYT. WM Yallle TP HECTAOUILHOM COCTOSTHUN
6ospHOTO. VI3MEPSITH CITe/IyIoIIe TTAPAMETPBI: 9aCTOTA CEPACUHBIX
cokpamiennit (HCC), aprepuajibHOe JlaBJI€HUE CHCTOJHYECKOE
(A/lcucr), apTepuanbioe aaBienue auactoindeckoe (A/lmmact),
aprepuasbHoe fasienne cpeanee (Alcp), eHTpasbHOE BEHO3HOE
nasnenuie (IIB/T), ymapubiii oobem (YO), cepreunsiii BHIOPOC
(CB), obuee nepudepruyeckoe COCYAUCTOe COMPOTUBIICHIE
(OTICC), t106anmbHBIll  KOHEYHO-AMACTOJIMYIECKHHA  00beM
(TKIO), BryTpurpyaHoii o6bem kposu (BTOK), BHEcocyaucTast
Boza sierkux (BCBJI) u cooTBeTcTBYIONIME UHIEKCUPOBAHHbIE TIO-
Kas3aTeJsH, NHEKC IPOHUIAeMOCTH JIeTouHbIX cocynoB (UILJIC).

CrarucTuueckuit aHaIM3 MOJTyYeHHBIX JIaHHbBIX ITPOU3BOJIMIII
[IpH MOMOIIHM TTakeTa Statistica 7,0. VlcriosnbzoBasiu oOIIenpuHsIThie
MaTeMaTHKO-CTATHCTHUECKUE METO/IbI PACYeTa OCHOBHBIX XapaKTe-
PUCTHK BBIGOPOUHBIX PACIIPEIEICHUIT: TTAPAMETPUYECKUE METOIIbI
crarucriyeckoro anaausa (Newman-Keuls tect), panmnbie Obuim
NPEJICTAaBIeHbl B BUjle MefiManbl £ 25—75 neprenrunei (25—75
IQR). /lna ompesesiennst 4yBCTBUTENBHOCTH 1 CHEIN(UYHOCTH
MOJIEKYJISIPHOTO KaHAUIaTHOTO GrioMapkepa 6ot riposeerr ROC-
anasma. J[ocToBepHbIM cunTasnoch passmdue mpu p<0,05.

PesyibraThl U 00CyK/IEHHE

[To pe3ysbraTam aHaIKM3a OCHOBHBIX KIMHUKO-1a00-
PaTOPHBIX TIPU3HAKOB JIOCTOBEPHBIX PA3JIUUUN MEKLY
IPYIIIAMU U TIOATPYIIIAMU BBISIBJIEHO He ObLIO, 32 HCKJIIO-
YEHMEM OKUAAEMBIX PA3INUUil MO YPOBHIO OANIOB IO
mkase CPIS mexy rpymmnamu 6osbHbIX (puc. 2).

Conepskanue Geaka kietok Knapa (CCP) y 3mo0-
poBbIxX moHOpOB. Mennana copep:kannst CCP B mmasme
KPOBHU 30POBBIX JTOHOPOB cocTaBmia 5,2 ur/mi (25—75
IQR 3,5—6,2 ur/mi). Comep:xanne CCP B mmasme 310po-
BBIX JIOHOPOB OTpa)kaeT, BEPOSITHO, (HU3NOTOTUICCKUIT
IIpoIlecC TIPOHUKHOBEHME JIAHHOTO BEIecTBa B KPOBb ye-
pes asporeMaTHYecKil Gapbep, KOTOPOE OMUCAHO B PSifie
uccaenoBanmii [20].

Conepsxanue CCP y 6oabubix OPIC. {octosep-
HbIX pasmmunii mo copep:xkanmio CCP B miasme Kposm
mesky moarpymmamu 6opHbix «OPICs» u « HET OPZC»
BBIABIICHO He Ob110. TakuM 00pa3zoM, B NCCAEIOBAHHON BbI-
6opke Gosbhbix CCP HemH(popMaTuBeH B KauecTBe OGUO-
mapkepa OP/IC, HecMOTpst Ha TO, YTO 1O JIAHHBIM Psi/ia

IQR 37.7—38.5°C), leukocytosis on day 1 (20.5/mcl,
25-75 IQR 15.9—23.4/mcl vs. 18.0/mcl, 2575 IQR
15.0—21.7/mcl). There were no more differences
between groups.

Club cells are non-ciliated, mucus non-producing cells
located in terminal bronchiole. They compose 15—20% of
epitheliocytes in human lungs and up to 90% in mice lungs.
Club cells secrete some biologically active substances which
takes part in epithelial reparation, mucus degradation,
inflammation regulation, xenobiotics detoxication. Club
Cell Protein is a 16 kDa protein which expresses in some
small amounts in prostate, thyroid, breast, epiphysis and
uterus. The function of CCP is still not completely revealed.
It inhibits phospholipase A2 and macrophages and neu-
trophils chemotaxis, modulate the activity of interferon-y
and tumor necrosis factor «. Mice deficient in CCP present
a higher degree of inflammatory response to bacterial and
viral infection, but the bacterial killing remained
unchanged. Some investigations showed that CCP limits
pulmonary inflammation [24—27].

CCP plasma content is elevated in chronic pul-
monary diseases due to the destruction of Club cells,
but it is much more elevated in acute lung diseases.
CCP is widely discussed as a candidate molecular bio-
marker in ARDS and in NP [21, 29]. There are some
investigations with small amount of patients with con-
troversial results on the informativity of CCP for NP
diagnosis [27—30]. Vanspauwen M. Et al. [9] did not
prove CCP to be a biomarker of ventilator-associated
pneumonia. But the data of this study was obtained out
of bronchoalveolar lavage which is not comparable with
our data (plasma).

Taking into account the biological role of Club cells
and CCBP, its elevation in plasma of critically ill patients
without NP is caused by the activation of local immune
system, proliferation of Club cells and decrease of CCP
synthesis [21, 24—28].

CCP and Pseudomonas aeruginosa. It was con-
firmed that in patients in whom NP was caused by
Pseudomonas aeruginosa (in association) CCP on days 1
and 3 was reliably lower than in patients with no
Pseudomonas aeruginosa (Fig. 4).

ROC analysis (Fig. 5) confirmed a high diagnostic
informativity of CCP in NP caused by Pseudomonas aerug-
inosa. Club cell protein plasma content on the day of NP
diagnosis <17.5 ng/ml presents a sensitivity 86.5% and
specificity 66.7% for NP diagnosis (AUC 0.74; 95% confi-
dence interval 0.630—0.829; p=0.0001). Positive predic-
tive value was 81.8%, negative predictive value — 74.1%.
This it was shown that Club cell protein is a sensitive and
specific candidate molecular biomarker of NP caused by
Pseudomonas aeruginosa.

The investigated CCP decrease is caused not by the
destruction of Club cells, but by the inhibition of its syn-
thesis in Club cells. Our results are confirmed by some
experimental studies which prove that Pseudomonas
aeruginosa significantly inhibits the proximal part of CCP
gene promoter in alveolocytes. This is mediated by
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Puc. 2. [lunamuka 6amnos no mxane CPIS B rpynnax GoJbHbIX.
Fig. 2. Dynamics of CPIS in group of patients.

Note (npumeuanue): Clinical Pulmonary infection Score (CPIS)
— HIKajia KJIMHUYECKON onenku jerounoil undeknun. Here and
in fig. 3, 4 (3nech u Ha puc. 3, 4): Pneumonia — nnesmonust; No
pneumonia — HeT MHeBMOHUE; groups — rpymmsl. ¥ — reliability of
differences between groups (I0CTOBEPHOCTb pasaMUMil MEKLY
rpymmnamu) (Newman-Keuls test, P<0.05). Data are presented as
median £25—75 IQR (manmble NPeCTaBICHbl B BUJE MeHAHbI
+25—75 nepuenTuiieil).

IPYTHX WCCIEOBAHMIT TaKas BO3MOXKHOCTH CYIIECTBYET
[21]. YumureiBast pacmosokenue kiIeTok Kimapa B Jerkux
(6poHXMOJTa, 4 He aJIbBE0JIa), a TAKKE UX OUOJIOTHYECKYO
(yuxIo (yUacTie B perysiiiny BOCTIATECHYS U pereHepa-
UU OPOHXUOJSIPHOTO OMUTENNS), JOTUIHO TPEATOI0-
#uTh Oosibinyto uHbopmarusHocts CCP B oTHOIIEHUM
HII, a ne OP/IC. Ucnosnb3oBanue cypdakTaHTHBIX TIPOTe-
nHoB B KadecTBe Guomapkepos OP/[C obmamaer Gombummm
[PEUMYILECTBOM 110 CpaBHEeHHIO ¢ GeskoM KieTok Kiapa,
MOCKOJIbKY TIOCJIEAHMI ABJIsIeTCst HoJiee KPYITHOM MOJIEKY-
JIOH, KOTOpasi IPOHUKAET B KPOBb Ha (oJiee TO3HUX CTa-
musax OPJ[C, korma oBpesKaACHIE adpOreMaTHIeCKOro Ga-
pbepa GoJIblle U MPOHUIIAEMOCTh Bbie [22—23].
Conepsxanue CCP y 00JbHbIX HO30KOMHAJIbHON
nuesmonnei. Coxepxanne CCP B mmasme 6ombabx HIT
6110 B Tedenue 1, 3, 5 1 7 CYyTOK MCCIEIOBAHNS HITKE, YeM
y 6osbabix 6e3 HII (puc. 3). Copepsxatnue CCP B miasme
6osbhbIx HIT 1 Gosibabix 6e3 HIT 6bu10 B TeueHue Beex cy-
TOK WMCCJICIOBAHNUS BBIIIE, YeM Y 3/I0POBBIX JOHOPOB (pUC.
3). Takske ObLIK 3aPErUCTPUPOBAHBI 3aKOHOMEPHBIE PA3JIU-
st MESK/LY TPYIamMu GoJIbHbIX 110 Gasiam 1o mkase CPIS
(puc. 2), temreparype B TepBble CYTKH HCCJECTOBAHUS
(38,5°C, 25—75 IQR 37,9—39,0°C vs. 38,0°C, 25—75 IQR
37,7—38,5°C), MeHKONNTO3y B TIEPBLIE CYTKH WMCCJIEIOBA-
mus (20,5 Teic./Mi, 25—75 IQR 15,9—23,4 Tbic. /MK Vs.
18,0 toic./mMxi, 25—75 IQR 15,0—21,7 Thic. /M), Pasimu-
YK 110 IPYTHM [TOKA3aTEJISIM 3aPErUCTPUPOBAHO He ObLIIO.
Kurerku Knapa npezcrapistior coboii GespecHuTIYaTbIE
KJIETKH, He TIPOYITUPYIOIINE CTN3b, PACTIONOKEHHDIE B TEP-
MUHAJIbHBIX OPOHXMOJIAX. B JIErKUX YesioBeKa OHU COCTAB-
10T 15—20% SMUTETMOINTOB, B TO BPEMST KaK B JIETKUX
mbiiieit — 70—90%. Kaerku Kiapa cekperupytor psi 6uo-
JIOTHYECKN aKTUBHBIX BEIECTB, KOTOPBIE YIACTBYIOT B 3a-
mUTe ¥ perapanu OPOHXUOJSPHOTO SIUTENINS, [Ierpajia-
IUU  CJU3U, PETYJANNN BOCTAJIEHUS, AETOKCUKAINN
kcenobnotnkos. bemok knerox Knapa (Club Cell Protein,

Pneumonia No pneumonia Donors

Groups

Puc. 3. [lunamuka coxepskanus 6eaka knerok Kiapa (CCP) B
rpymmnax GOJbHBIX.

Fig. 3. CCP dynamics in groups of patients.

Note (npumevanue). Club Cell Protein (CCP) — Gesok KieTok
Kmapa (CCP); * — reliability of differences between groups
«Pneumonia» and «No pneumonia» (70CTOBEPHOCTb PasIAUUKi
Meskay rpynnamu «IInesmonus» n «Het nmaeBmonnn» ) (Newman-
Keuls test, P<0.05). ** — reliability of differences in comparison to
the controls (zocToBepHOCTH pasinumii MO CPABHEHUIO € TPYIIION
cpasuenust) (Newman-Keuls test, p<0,05). Data are presented as
median + 25—75 IQR (naHHbIe NPEACTABIEHBI B BUJE MEUAHbBI =
25—75 nepuentuieii). Here and in fig. 4 (3mech u Ha puc. 4):
donors — gonopsr; plasma — riasma; days — aun.
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Puc. 4. lunamuka coxmep:kanus Geinka kiaerok Kmapa (CCP) B
noArpynmnax GoJbHBIX B 3aBHCHMOCTH OT XapaKrepa BO30YIuTesl.
Fig. 4. CCP dynamics in subgroups of patients according to the
type of microbe.

Note (npumeuanue): subgroups of patients — noarpyist 60Jb-
ueix; * — reliable differences between groups (zocroBepHocTh pas-
munii mexy rpynmamn) (Newman-Keuls test, P<0.05). Data are
presented as median £25—75 IQR (mamutble npejcTaBaeHbl B BUAE
Meimanbl £25—75 mepreHTuIeii).

pseudomonal tumour necrosis factor-a which is signifi-
cantly elevated in plasma in pseudomonal infection.
Harrod K. et al. showed that tumour necrosis factor-« neu-
tralizing antibodies reverse this effect on CCP gene. Our
investigation is the first clinical confirmation of these
experimental data [31—33].
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CCP) upeacrasister cob0ii NPOTEMH MOJIEKYJISIPHON Mac-
coit 16 x/la. Besox kireTok Kiapa Tax:ke akcripeccupyercst B
HE3HAYNTETbHBIX KOJMIECTBAX B IPOCTATE, MIUTOBUIHON
JKeJIe3e, MOJIOUHON sKejiese, anuduse, B OepeMeHHON MaTKe.
B serkux CCP sBrsieTcss Hambosee pPacmpoCTPAHEHHBIM
Cpein OCTAJIBHBIX TIPOTEMHOB BHEKJIETOUHON JKUIKOCTH.
Oynkiust Genka knetok Kiapa 10 KOHIA He sCHA, HO 0de-
BUJIHO, YTO OH UTPAET BAKHYIO POJIb B aHTHOKCUAAHTHON 1
MTPOTHBOBOCTIAJTITEIFHON 3aIUTe JIETKUX. ET0 BBICBOOOK-
nerue uHruoupyer (ochonumnazy A2 1 XeMOTaKCHC MaKpo-
(haroB 1 HeATPODUIOB, MOLYIUPYET AKTUBHOCTH HHTEPE-
poHa-raMMa 1 ¢akTopa HeKposa ormyxosm anbda. B in vivo
UCC/IEIOBAHUAX OBLIO MOKA3aHO, YTO Yy MbIIIEH, aeuIuT-
HbIX 110 CCP, BBIpaKEHHOCTh BOCHAJIMTEIBHOTO OTBETA HA
GakTeprajbHYI0 U BUPYCHYIO MH(EKIHIO Oblia GoJiblie, HO
KUIMHT GaKTepuil B JIETKUX He m3Mensics. B psaae pador
nokaszano, uto CCP orpannymBaet crereHb BbIPAKEHHOCTH
BOCHAJINTEIBHOI PeakInu B Jierkux [24—27].

Conepkanne CCP B nasme KpoBU CHUKEHO TIPU
XPOHUUYECKUX 3a00JICBAHUSAX JIETKUX BCJEJACTBUE JIECT-
pykiuu kiaetok Kiapa, HO 3HaYMTENbHO MOBBIINIEHO TTPU
ocTpbIx 3aboseBanusX jgerkux. besaok kiaerok Kuapa mu-
POKO 00CysKIaeTCsl B KaueCTBe KaHAUIaTHOTO GuoMapKe-
pa kak ripu OP/IC, Tak u nipu HIT [21, 29]. ImeroTcs orT-
JIeJIbHbIE MCCIIeI0BaHUS Ha HeOOJBIINX TeTePOreHHbBIX
BbIGOPKaX GOJIBHBIX U C IIPOTHMBOPEYMBBIMU PE3yJIbTaTa-
mu oTHOCUTENbHO UHbopMmaruHoctn CCP B qarHocTu-
ke HIT [27—30]. B uccrenoBanmm Vanspauwen M. u co-
aBT. [9] He ObLIN TOJYYEHbI I0KA3ATEIbCTBA JOCTATOUHO
yyBCcTBUTENbHOCTU 1 criennduunoctn CCP s auarHo-
CTHKN BEHTUJISITOP-ACCOIMUPOBAHHOM mHeBMonnu. Ho
[PU aHAJIU3E PE3YJIbTATOB JAHHOIO MCCIIe0BaHI HEO0-
XOZMMO TTPUHUMATH BO BHUMAHUE TO, YTO aBTOPBI UCCJIE-
nosanu conepkanre CCP B GpPOHX0a/IbBEOJISIPHOM JIaBa-
ke, 3a60p KOTOPOTO He MOKET ObITh CTAHAPTU30BAH, UTO
CHUIKAET JIOCTOBEPHOCTH MOCJIEAYIONIEr0 UMMYHOJIOTHYE-
CKOro aHa/iu3a. B HallleM uccie0BaHny B KauecTBe O1o-
MmaTepuana Oblaa BeIOpaHa maasMa KPOBH.

Yuureias 6Guosiornyeckyto GpyHkuuio kierok Kiapa
u CCP, nossitienue copep:xanuss CCP B masme KpoBu
GOMBHBIX B KpUTHYECKNX cocTosnuax 6e3 HII cesasano, Be-
POSITHO, C aKTUBAIMeHl MECTHONH NMMYHHOW CHCTEMBI JieT-
KuX, rnpoJudepaineil kaetok Kiapa, a Takke ycuieHuem
cunreza CCP 21, 24—28].

Conep:xanue CCP B nuazme kposu u Pseudomonas
aeruginosa. Hamu 110ka3aHo, 4TO y OOJIbHBIX, Y KOTOPbIX
HII Gbuta BoizBana Pseudomonas aeruginosa (B accorua-
¢ apyrumu BosOyaurenasimu), cogepskanne CCP B
1asMe KpoBu B 1-€ 1 3-1 cyTKHU OBLIO 3HAYUTETHLHO HUIKE,
yeM y 6osibHbIX 6e3 Pseudomonas aeruginosa (puc. 4).

B pesyabrate nmposenentnoro ROC-amanusa (puc. 5)
ObLIIM TIOJTyYEHBI JIAHHBIE O BBICOKOI IMATHOCTUYECKOI MH-
dopmarusnoctu copepskanusi CCP B mrasme KpoBu B OT-
nomenun aunarsocTukn HII, BezBanuOi Pseudomonas
aeruginosa. Copepskanue CCP B niepBbie CyTKM MCCIe/10Ba-
Hust <17,5 Hr/mur 06J1aiaeT 4yBCTBUTEABHOCTBIO 86,5% 1
crenuduuHocThiO 66,7% B oTHOMEHNN ArarHocTuku HIT,
BbI3BaHHOU Pseudomonas aeruginosa (1uiomanb noj Kpu-

100

Sensitivity: 86,5
Specificity: 66,7
Criterion : <=17,5

80 [

60
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Puc. 5. UyBCTBUTENBHOCTh U cHeNUpUYHOCTD (elKa KIETOK
Knapa (CCP) B nepBbie CyTKHU UCCJI€OBAaHUS JIsI AUATHOCTH-
KH HO30KOMHAJbHOI ITHEBMOHMH, BbI3BaHHON Pseudomonas
aeruginosa.

Fig. 5. ROC analysis of clara cell protein (CCP) sensitivity and
specificity in nosocomial pneumonia, caused by Pseudomonas
aeruginosa.

Note (mpumeuanue). Sensitivity — YyBCTBUTEJbHOCTD; SPeCi-
ficity — crerupuanocts; CCP — 6esox kirerox Kiapa.

Conclusion

Dynamics of Club cell protein in NP patients was
investigated. It was shown that Club cell protein is a sensi-
tive and specific candidate molecular biomarker of NP
caused by Pseudomonas aeruginosa — Club cell protein plas-
ma content on the day of NP diagnosis <17.5 ng/ml presents
a sensitivity 86.5% and specificity 66.7% for NP diagnosis.

Boit 0,74; 95% moseputenbHbiii naTepBan 0,630—0,829;
p=0,0001). IIpornocTdeckast IEHHOCTH TMOJTOXKUTETBHOTO
pesysbTaTa JaHHOTO TecTa coctaBmia 81,8%, orpuraresb-
HOTrO pesyabrata — 74,1%. Takum o6pasom, BliepBbie ObLia
nokasaHa HHGOPMATUBHOCTH Oesika Ki1eTok Kiapa B kaue-
CTBE MATHOCTUYECKOTO KAHAMUJATHOTO MOJIEKYJISIPHOTO
6roMapkepa HO30KOMHAILHON ITHEBMOHWH, BBI3BAHHON
Pseudomonas aeruginosa.

Ornucannoe cumxkenne comepskanust CCP B 1urazme
kposu GosbHbix HII, BhIzBaHHO# Pseudomonas aeruginosa,
CBSI3aHO He ¢ jiecTpykiueid kietok Kiapa, a co cHukeHreM
cunTe3a CCP B kietkax Kiapa. Pesysisrarsl Hatero uccie-
JIOBAHUS TIO/ITBEPSKIAIOTCS TAHHBIMU PSifla HKCIIEPUMEHTAIb-
HBIX PaboT, B KOTOPBIX MOKa3aHO, uto Pseudomonas aerugi-
70Sa BBIPAKEHHO YTHETAET HKCIPECCHIO0 TTPOKCUMAIBHOM
yactu mpomotopa rena CCP B asbBeosionrax. YrHeTeHue
AKTUBHOCTH TIPOMOTOPA JIAHHOTO I'eHa BBI3BAHO IJIaBHBIM 00-
pasom @HO-a, cekperupyembivM Pseudomonas aeruginosa.
W3BecTHO, 9TO MH(EKINS JETKNX, Bbi3Bantas Pseudomonas
aeruginosa, COTIPOBOJKIACTCS 3HAYUTEBHBIM TTOBBIIIEHIEM
conep:xarmst B mmasme u Mokpote MHO-a, KoTopbIit B CBOIO
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PepakymoHHASI CTATHS

ouepenp unrubupyer curres CCP B kierkax Kiapa. B paGo-
te Harrod K. 11 coaBT. mokazato, 4to HedTpaamsyorime anTy-

Tesa potuB uesioBedeckoro MHO-a BBISBIBAIOT peBepcHio
nanHoro agdexra Ha mpomoTop rera CCP. Harre nccnenosa-
HUe BIEPBbIE TOATBEPANIIO PE3YJIBTaThl JAHHBIX 9KCIEPU-
MEHTAJIbHBIX MCCIe0BaHNi B KinHuke [31—33].
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