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ITeav uccredosanus — oueHutb 0codeHHocTu neHrpaiboii remomunavuru (ITT), uHaekc BHECOCYMCTON BOIBI H OKCHIEHHPYIO-
11y10 (DYHKIHIO JIETKUX Y GOJIbHBIX € Pa3/IMYHbIM HCXO/IOM JIEYEHHUsI TsLKeJI0i BHeGobHnyHOil HeBMony (BIT). Mamepuanvt u me-
moobvt. B perpocrekTuBHOe HccienoBanue BKIouwm 57 6osbHbix BIL B 3aBucumoctu or ucxoza BII sbiaemam 2 rpymibe: 1-s1
(n=44) — 60ubHbIe (33 My>kynHbI 1 11 JKeHIuH), 3a00JeBaHHe KOTOPHIX 3AKOHYWIOCH BbI3I0pOBIeHHeM; 2-51 (n=13) — GosbHbie (8
My>KumH U 5 skennun), BIT 'y KoTOpbIX nprBesa K JieTalbHOMY HCXO/1y. Bbiiesiennbie rpymmst He pasimyasmich (p>0,05) no Bospacry
(48,1%2,3 u 53,3+4,1 ner), TsKecT 06uero cocrosaus no mkaiam APACHE II (21,5+0,8 u 25,2+2,1 6amios) u SOFA (8,7+0,2 u
9,7+1,0 6awoB). BII Gbuia Tskenee (p<0,05) Bo 2-ii rpymie: 3,5+0,1 u 4,4+0,27 6amna no CURB-65. Bee GonbHble 10Tyyamm uieH-
THYHYIO AHTHOMOTHKOTEPAIHIO. Y BCeX GONBHBIX OCYIECTBIISUIM TPAHCILY IbMOHAIBHYIO TEPMOMIOLHMIO 110 CTAHAAPTHOI METO/IMKE.
Perucrpaiyio nokasareieii OCynecTBIsUM 10 cyTKaM. /laHHble 00paGaThiBaji CTATUCTHYECKU. BHIIOIHIIN KOPPEJISIMOHHBIIT aHa-
13 ¢ pacyeroM K0aduimenToB koppessiiuu (r). JlocroBepHOCTS OT/IMYMIA O11eHUBAH N0 t-KpuTepuio CThIOIEHTa WM 10 KPUTEPHIO
Mauua-Yurnu. Pesyavmamot. B 1-e cyrku HaGmoaenust 1ist 60JIbHbIX 06€UX Py GbUIM XapaKTePHbI TEHIEHIMSI K apTepPUaIbHON
TMIIOTEH3UH, TAXUKAP/Isl, CHUSKEHHbIE WM OJIM3KHEe K HOPMAJIbHBIM 3HAUEHHUSI IIEHTPAIbHOTO BeHo3Horo Aasienusi (IIB/I). ¥ 6oub-
HbIX 1-i rpynmbl b Bome (p<0,05) cepmeunsiii unaexc (2,9+0,2 u 2,1+0,1 1/mMun/M*) 1 m06aIbHast (PPaKIMs M3THAHKS CEPIA
(T®UC) (22,5+1 1 15,8%1,7%), a LIBT (4,1£0,2 u 5,6+0,4 MM pr. ct.) — Huske (p<0,05). C 3-X cyTOK y GOIBHBIX 2-if rpyIIIbI GbLIU
6ouee Boicokumu (p<0,05), uyem B 1-i1, s3nayenns [IB/I, a CH, T®UC u HekoTOpbIE APYTHE NOKA3ATEIN HACOCHOMH (DYHKIMH cepaua
— cawkennbivi. Muziexce Buecocyauctoit Bozipl jierkux (MBCBJI) B 06enx rpynmax Gbul IPAKTHYECKH OJIUHAKOBO MOBBIILIEH MPH 110~
crywienny. B nasibueiimem y 6osbHbIX 1- rpyIibI noKasaTelb CHIDKAICS M K 6-7-M CyTKaM JieueHus IPHOIIKAICS K HOPMAJIBHBIM
3HayeHnsM. ¥ Goubnbix 2-if rpynmb UTBCBJI ocraBasicsi BICOKMM U IPAKTHYECKH He CHIbKasIcs. Yeranosuwm, uro UBCBJI o6patHo
koppesmposai ¢ TOUC B 1—2-e (r=-0,35 — -0,58 npu p<0,01) u 6—7-e cyrku nevennst (r=-0,67 — -0,43 npu p<0,0001). 3axmoue-
nue. Y GOJbHBIX ¢ HEGIATONPHUSTHBIM TeueHneM Tsukeloit BII, HaunHasi ¢ epBbIX CYTOK JiedeHust, iMardoctupyores npustaxu OPIIC
u Hapyuenus III'/I, koTopbie MOJKHO TPaKTOBaTh, KaK MPOrPECCHPYIONLYIO NMPABOKeTyA04YKOBYIO muchyHKimio. Onpeesionas
poss OPIIC B narorenese napymrennii III'/T noarepskaaeTcs CToiKoii 06paTHOi KOPPeJISIMORHOH cBsi3bio Meskxy TBCBJI u unTe-
rPaJIbHBIM [OKa3aTeleM cucroimyeckoii pynxuuu cepaua TOUC. Kntouesvie cioéa: BHeGOIHIHASI THEBMOHUSI, LIEHTPAIbHASI T'e-
MOJMHAMHKA, TPAHCITYIbMOHAIbHASI TEPMO/ULIIOLMST, HHTEHCUBHOE JIeYeHHe.

Objective: to assess the specific features of central hemodynamics (CH), extravascular lung water index (EVLWTI), and pulmonary
oxygenizing function in patients with different outcomes of treatment for severe community-acquired pneumonia (CAP). Subjects
and methods. The retrospective study enrolled 57 patients with CAP. According to its outcome, there were 2 groups: 1) 44 patients
(33 men and 11 women), whose disease ended in recovery; 2) 13 patients (8 men and 5 women), whose CAP resulted in a fatal out-
come. The groups did not differ in age (48.1+2.3 and 55.3+4.1 years) and overall disease severity according to the APACHE II
(21.5£0.8 and 25.2+2.1 scores) and SOFA (8.7£0.2 and 9.7+1.0 scores) scales (p<0.05). CAP was more severe in Group 2: 3.5+0.1
and 4.4+0.27 CURB-65 scores (p>0.05). All the patients received identical antibiotic therapy. They underwent transpulmonary ther-
modilution according to the standard procedure. The indicators were daily recorded. The data were statistically processed. A corre-
lation analysis was made calculating the correlation coefficients (7). The significance of differences was estimated by the Student's
t-test or Mann-Whitney test. Results. On day 1 of follow-up, the patients in both groups were prone to arterial hypotension, had
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tachycardia, lower or near-normal central venous pressure (CVP). Group 1 versus Group 2 had higher cardiac index (CI) (2.9+0.2
and 2.1+0.1 1/min/m?) and global ejection fraction (GEF) (22.5+1 and 15.8+1.7%) (p<0.03) and lower CVP (4.1+0.2 and 5.6+0.4
mm Hg) (»p<0.05). On day 3, Group 2 versus Group 1 had higher CVP (»p<0.05) and lower CI, GEFE, and some other cardiac pump
function indicators. Admission EVIWI was virtually equally elevated in both groups. In Group 1, the indicator decreased later on
and approached the normal values at 6-7 days of treatment. In Group 2, EVLWI remained high and did not virtually decrease. The
indicator was ascertained to be inversely correlated with GEF on treatment days 1—2 (=-0.35 to -0.58; p<0.01) and 6—7 (r=-0.67
to -0.43; p<0.001). Conclusion. In the first 24 hours of treatment, the patients with the unfavorable course of severe CAP are diag-
nosed as having signs of acute respiratory distress syndrome (ARDS) and impaired CH, which can be interpreted as progressive
right ventricular dysfunction. The pivotal role of ARDS in the pathogenesis of CH disorders is borne out by the inverse correlation
between EVIWI and integral cardiac systolic function indicator and GEE. Key words: community-acquired pneumonia, central
hemodynamics, transpulmonary thermodilution, intensive treatment.
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BBenenne

YiydiieHue pe3yJsibTaToB JICUEHUST TSKEJIbIX (HopM
[HEBMOHUY TPeOyeT KOMILIEKCHOTO TIOXO0/Ia K M3YYEHUIO
3THONATOTeHEe3a KPUTHIECKOTO COCTOSTHNS, Pa3BUBAIOIIETO-
st y aToil kKareropuu 6osbHBIX [1—5]. B mocaentee Bpemst
BCe aKTHUBHEH OOCYKIAIOT MaTOTEHETHYECKYIO POJIb Hapy-
meHnii neHTpasbHol remoanHamukn (II/]) n xapamasms-
HbBIX OCJIOKHEHUI B OCJIOKHEHHOM TEYeHUM 1 HeGIaronpu-
STHBIX MCXOaX TSKEJOW BHEOOJbHUYHON TTHEBMOHUN
(BIT) [6—8]. IIponemoHcTpHpOBaHa BBICOKAS YacTOTa pac-
crpoiicts 1T/ u yrpokatomux apurmuii y 6ombrbix BII ¢
OTSATOIIECHHBIM KapANOJOTUYECKUM aHAMHE30M, HATIPUMED,
npu unremmraeckoii 6onesnmn cepana (MBC), nexoanpix Ha-
PYIIEHUSIX PUTMA U XPOHUYECKOI HEOCTATOUHOCTH KPOBO-
obpamenust (XHK) [6—9]. Bmecre ¢ Tem, coobmaoT, uto
Pa3BUTHE TSIKEJBIX KAPAMATbHBIX OCTOKHEHUN BO3MOMKHO
y GosbHbIX BII ¢ HEOTATONIEHHBIM aHAMHE30M, O€3 aHaMHe-
CTUYECKUX JIAHHBIX O CEPAEYHO-COCYUCTHIX 3a00JIEBAHMSX
[6, 11]. YkasbIBaloT, 4TO PUCK TAKUX OCJIOKHEHHIT BO3pacTa-
et nipu Tskesiom teuennn BIT [6, 10, 11].

[TaroreHes HapyuieHUii KPOBOOOPAIIEHKS TIPU Tsi-
skesioil BIT ciioskeH u usyueH He B moJiHOM Mepe. O6cyxk-
JIAI0T M30JUPOBAaHHOE WM COBMECTHOE BIIMSHHUE DPsifia
(hakTopoB: runokcemMun, ruriepKAITHUK, HApYIIEHUIT BEH-
TUJISIUK, UHTOKCUKAIIMK MPOAYKTAMU U3MEHEHHOTO Me-
TaboJIM3Ma TKaHe, MTATOJOTHYECKOe BO3/elicTBIE O1O0JI0-
IMYECKU aKTUBHBIX BEIIECTB, HAPYIIEHUS PEOJIOTHUECKUX
cBoiicTB KpoBH u 1p. [12—15].

Uccaenosanust 1I1 y GosbHbIX Tsikenbimu BII
KpaiiHe HeMHOTOYMCJICHHDI, & Pe3YJIBTaThl UX HEOJHO3HAY-
Hbl [10]. B acrekre o6cyskaaemMoii 1pobieMbl IeperieKTHB-
HBIM TIPE/ICTABJISIETCS] UCTIOIB30BAHUE TPAHCITYIbMOHAJIb-
(TIITID),
3apeKoMeH/10Basa ce0sl B PA3IUUHbBIX KINHUIECKUX CUTYa-

HOW  TEPMOJUJIIONNN KOTOpasi  XOPOIIo
nusix [16]. Hamr onbit npogemoncrpuposas, uro TIIT/I
o06JaiaeT BbICOKOU MH(POPMATUBHOCTBIO 1 TI03BOJISIET OI1e-
HUBaTh ocobenrocTu Hapyienuii [T/ npu BIT [17].
Ilens nccmemoBaHua — OIeHnTh ocodennoctu IIT7T,
MHJIEKC BHECOCY/ICTOI BOJIBI M OKCUTEHUPYIONIYIO (hyHK-
[0 JIETKUX Y GOJIBHBIX € PA3JIUUHBIM MCXOAOM JICUECHHUST

skeson BIT.

Marepuan u MeTObI

B perpocriekTrBHOE HeceoBanie BKIounim 57 6osbibix BT,
MOITBEPIKACHHON PEHTTEHOJIOTHIeCKIM  HccaenoBanneM i KT.

Introduction

Improved results of treatment of severe pneumonia
requires an integrated approach to the study of ethiology
and pathogenesis in critical conditions developing in
these patients [1—5]. Novadays, the pathogenetic role of
alterations of central hemodynamics (CHD) and cardiac
complications in morbidity and adverse outcomes of
severe community-acquired pneumonia (CAP) are dis-
cussing [6—8]. High incidences of CHD disorders and
threatening arrhythmias in patients with a history of car-
diac CAP history, for example, coronary heart disease
(CHD), the original rhythm disturbances, and chronic
circulatory failure (CHF) have been reported [6—9].
Development of serious cardiac events in patients with
CAP, however, has been reported to occur in patients with
no anamnestic data of cardiovascular diseases [6, 11]. Risk
of cardiac complications was demonstrated to be
increased in severe CAP [6, 10, 11].

The pathogenesis of circulatory disorders in severe
CAP is complicated and has not been thoroughly studied.
The impact of isolated or combinational influences of sev-
eral factors such as hypoxemia, hypercapnia, disorders of
ventilation, toxic products of metabolism, biologically
active substances, alterations of rheological parameters of
blood and other factors have been discussed so far [12—15].

Studies of CHD in patients with severe CAP are
rather limited, and results results are ambiguous [10].
Several studies underlined the promise of transpulmonary
thermodilution (TPTD) proved in clinics [16]. Our previ-
uos study has confirmed that TPTD is highly informative
and allows evaluating the features of alterations of CHD in
the CAP [17].

Objective — to assess the specific features of CH,
extravascular lung water index and pulmonary oxygenir-
ing function in patients with different outcomes treatment
for CAP.

Materials and Methods

The retrospective study included 57 patients with CAP, con-
firmed by X-ray or CT. At admission to the Intensive Care Unit
(ICU) all patients provided written informed consent to the use of
invasive monitoring of CHD and measures of intensive treatment.

Criteria for the selection of patients for clinical observations
and inclusion in the study were as follows:

. age from 18 to 70 years;

«  confirmed diagnosis of CAP;
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[THeBMOHM A .

[Ipu mocTynyieHd B OTAe/IeHHe PeaHMaTOIOTMK Y BCeX OOJIbHbIX
GBI TIOJTyYeHO NH(HOPMUPOBAHHOE COTJIACKE HA NCTIOJIb30BAHNE HH-
BazuBHoro Monuropura I/l u Mepbl HHTEHCUBHOTO JIeUEHUSL.

Kpurepuun orbopa KaMHUYeCKUX HaOI0AeHUiT ObLIN caie/y-
TOTINMI:

. Bospact ot 18 1o 70 seT;

. noATBepKAeHHbI quarno3 Bl

. navasio VIBJI B 1-e cyTKN MHTEHCUBHOTO JIEUEHNST;
. HCIIOJIb30BaHNe MHBAa3UBHOTO MoHUTOpUHra III'/] ¢ 1o-
momipio TTI/T.

Kpurepnun mckioueHns: XpOHUYECKasT HETOCTATOYHOCTH
KPOBOOGpAIleHUs B aHAMHe3e; TskeeTh coctosiaust o APACHE
11 6ostee 26 GaioB; TsIKesas COMYTCTRYIONAsA XPOHUYECKast 1aTo-
JIOTHSA JIETKWX, TIOYEK, IeYeHN, CAXapHbIN [rabeT, OHKOJIOTHIECKUe
3a00JIeBaHUs], CUHJIPOM TIPUOOPETEHHOTO UMMYHOAeduIITa, Ge-
PEMEHHOCTb.

B 3aBucumoctn ot mcxoza BII Beimemumm 2 rpymmer 1-a
(n=44) — 6ombublie (33 myskuunbl 1 11 KeHmun), 3abojeBaHe
KOTOPBIX 3aKOHUMJIOCH BBI3ZIOpOBJeHHeM; 2-1 (n=13) — GoJibHble
(8 mysxumH 1 5 xenmun), BII y KOTOPBIX MpHBea K JIETATBHOMY
ucxony Ha 18-22 (20+1,2) cyTku nocJjie HOCTyILIEHHS B OT/eJIeHUe
peaHuMaroJorun. BpigeseHnnple TIPYINb  He Pa3invyaIuch
(p>0,05) mo Bospacty (48,1£2,3 u 55,3+4,1 ner), Ts:KECTH O00IIE-
ro cocrognus no mkansam APACHE 1T (21,5+0,8 u 25,2+2,1 Gan-
soB) 1 SOFA (8,7£0,2 u 9,7+1,0 6amios). BIT Obuia Tsikenee
(p<0,05) Bo 2-ii rpymme: 3,5+0,1 n 4,4%0,27 6ama mo CURB-65.

Bce 6osibHBIE MOJIyYad UICHTUYHOE JIEYEHUE: CTAPTOBYIO
NBYXKOMITOHEHTHYIO aHTHOMOTHKOTEPANIO (AMOKCHIIIILINH C
KJIABYJIOHOBOI KUCJIOTOH ¥ KJIapUTPOMUIIMH), MHDY3U0 chHa-
JIAHCUPOBAHHBIX KPUCTAJLIIOM/IHBIX PACTBOPOB, TeMoTpaHcdysui
He 6BLIIO.

V¥ Bcex GOJIBHBIX MTPU MOCTYIVICHUH B OT/IETICHUE PEaHMAaTO-
JIOTUH BBITIOJIHSIM KATETEPU3AIMIO MArUCTPAILHON BeHbl (IOJI-
KJIIOYIYHAST U/WJIH BHYTPEHHSS sIpeMHast) 1 GeJIpeHHOiT apTepun
karetepom Pulsiocath PV2015L204F (dbupma «Pulsion Medical
Systems»), KOTOPBIil COEAMHSIN C MOHUTOPHOW CHCTEMOI
PiCCO-plus (¢pupma «Pulsion Medical Systems»). TIIT/I ocyiue-
CTBJISJIN TIO CTAH/[APTHOI METO/INKE.

Wudysuu 1 Ha3HAYeHHE CUMIIATOMUMETHIECKUX MTPerapaToB
BBITIOJTHSITH B COOTBETCTBHH C TIPOTOKOJIOM KOPPEKITHH KPOBOOOPa-
IEeHNs IPY paHHel IeJieHanpaBIeHHoll Tepanni cericuca | 18] u pe-
syasratamu TIIT/I. CtpeMuIich 06ecrieunBaTh CpeiHee apTepu-
anpbHoe jaBrienvie (A/lcp) Bbime 65 MM PT. CT. TIpU 3HAYEHUSIX
uHAEKCa  TJI00ATBHOTO0  KOHEYHO-AMACTONMIECKOro  obbeMa
(UTK/10) B penenax 680—800 mii/M’ oKazaHueM K Ha3HAYECHUIO
CHUMIIATOMUMETHYECKUX IPerapaToB (HOPAJPEeHAINH) CUUTAIN
CHIDKEHIE MH/IEKCa O0IIETO MeprudepIIecKoro COCYANCTOrO COPO-
tussienus: (MOIICC) o 3nauennuii menee 1700 qunececm’ /Mm% 10-
(hamuH 1 azpeHaIH Ha3HAYaIM IPH CHUYKEHUHN CepIedHOr0 NHIEK-
ca (CW) 1o yposHst Menee 2,5 Ji/Mut/ M,

Perucrpanuio mokasateseil OCyIIECTBIISIN MO cyTKam: 1-e
CYTKH — TIPH TIOCTYIUIEHNH GOJIBHBIX B OT/EJEHIE PEAHIMATOJIO-
run nocse Havana VIBJI, nanee 2—7-e cyTku MHTEHCUBHOTO Jiede-
nust. PerucrpupoBain AJlcp, 1neHTpaibHOE BEHO3HOE JABJIEHUE
(IIBA), wactoty cepueunnix cokpamienuii (UYCC), CU, ungexc
yaapaoro obvema (MYO), UTKIO u UMOIICC, riobanbuyio
dpaknuio usrnanus cepana (FOUC), ungeke GyHKIwH cepaia
(MDC), ungerc Bruecocyuctoii Bobl jserkux (MBCBJI) u wn-
nexc Mornoctn cepatna (MMC), KoTopslii paccunThIBAIM 110 (hOp-
myute: CUxA/lep/451 [19].

AHanM3MPOBAIM YACTOTY HA3HAYEHUS] CUMIIATOMUMETHYEC-
KHX ITPENapaToB M TSKeCTh cocTosiHus 110 mkase SOFA. B mepssie
CYTKH HabumoieHus oreHnBann Tskectb BII o mkane CURB-65
u obee cocrosire 6ommbHbx Mo APACHE I1.

Jlammbie 00pabaTBIBAIN CTATUCTIHIECKH C PACIETOM CPETHIX
Besnuunn (M), cpeinux 4acToT npusHakos (P) u ommboK cpeHux
(m). BeimoHnm KOppessiiTmoHHbIN aHaIu3 ¢ pacyeToM Koaddu-
IIMEHTOB TApHOH JmHeliHoi Koppessannn (7). Ilpn sHauenmsax »
menee 0,3 KOppeJSIMOHHY0 CBsI3b cunTasu ciaaboii, 0,3—0,69 —
ymepennoii, 0,7 u 6osiee — TecHoil. JIocToBEpHOCTL OTIMYMIT B 3a-

*  starting the mechanical ventilation on the 15t day of
intensive treatment;

. invasive monitoring of CHD using TPDT.

Exclusion criteria were as folows: chronic circulatory failure
in past history; severity of the condition by APACHE II score of
more than 26; severe concomitant chronic pathology of lung, kid-
ney or liver; diabetes;cancer; acquired immune deficiency syn-
drome; pregnancy.

Depending on the outcome of the CAP 2 groups were identi-
fied: group 1 (n=44, 33 men and 11 women) that included patients
with a disease that ended in recovery; group 2 (n=13, 8 men and 5
women), comprising of patients with fatal CAP that led to death
in 18—22 (20+1.2) hours after the admission to the Intensive Care
Unit (ICU).

The groups did not differ in age (48.1+2.3 and 55.3+4.1 years,
P>0.05), scaling by APACHE II (21.5+0.8 and 25, 2+2.1 points,
P>0.05) and SOFA (8.7+0.2 and 9.7+1.0 points, P>0.05). CAP
was heavier in group 2: 3.5£0.1 and 4.4+0.27 points, CURB-65
scale (P<0.05). All patients received identical antibiotics. In all
patients transpulmonary thermodilution was performed by stan-
dard methods. 11 patients received identical treatment: starting
with two antibiotics (amoxicillin with clavulanic acid and clar-
ithromycin), balanced crystalloid infusion solutions. No blood
transfusions were performed.

All the patients at admission to the ICU were performed
catheterization of the trunk vein (subclavian and/or internal
jugular) and femoral artery catheter Pulsiocath PV2015L204F
(«Pulsion Medical Systems SE, Germany» ), which was connected
to a monitoring system PiCCO-plus («Pulsion Medical Systems
SE, Germany»). TPTD was performed by standard methods.

Infusion and administration of sympathomimetic drugs were
performed in accordance to the protocol for correcting the circu-
lation in early targeted therapy of sepsis [18] and the results of
TPTD. Therapy was directed to provide a mean arterial pressure
(MAP) above 65 mm Hg for values of the index of global end-dias-
tolic volume (GEDI) within 680—800 ml/m? the indication for
sympathomimetic drug (noradrenaline) administration included
decreased total peripheral vascular resistance index (SVRI) val-
ues to less than 1700 dyn *sec *sm*/m? dopamine and epinephrine
was administered when the cardiac index (CI) was decreased to a
level of less than 2.5 liters/min,/m?’,

The parameters were recordered on day 1 on admission of
patients at the department of critical care medicine after starting
the mechanical ventilationand days 2—7 following the beginning of
intensive treatment. MAP was recorded, central venous pressure
(CVP), heart rate (HR), CI, stroke volume index (SVI), GEDI
and SVRI, global ejection fraction of the heart (GFT), the index of
cardiac function (CFT), extravascular lung water index (EVLWT)
and the index of cardiac power (CPI), which is calculated by the
formula: mean arterial pressure x cardiac output/451 [19].

We analyzed the frequency of prescription of sympath-
omimetic drugs and evaluated the severity of the condition by
SOFA scale. On the first day of observation the severity of CAP
was evaluated by CURB-65 and the general condition of patients
was evaluated by APACHE I1.

Data were statistically processed following calculation of
averages (M), errors of the mean (m) and significance. Correlation
coefficients were calculated (7). For values of r less than 0.3 the
correlation was considered as a weak one, values of r within the
ranges 0.3—0.69 were considered as moderate, 0.7 or more —
strong correlation. Significant differences depending on the
nature of the data distribution were evaluated by Student ¢-test or
nonparametric Mann-Whitney test.

Results and Discussion

Patients in both groups on the first day of observa-
tion were characterized by a tendency to hypotension,
tachycardia, reduced or close to normal values of CVP
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H3yuenHble NOKa3aTeIH HA STANAX UCCJIEOBAHUS.
Parameters on the stages of the study.

Parameters Groups Parameters at the stages of study, days
1st 9nd 3d 4th 5th 6th 7th
Frequency of prescription 90.9 79.5 79.5 70.5 59.1 40.9 15.9
of sympatomimetic,% 100 100 69.2 69.2 69.2 69.2 76.9
MAP, mmHg 67.2+2.6 83.5+1.3% 92+1.4% 90+1.3# 89.8+1.2#% 93.3+1.3% 93.8+1.4%
72.9+2.1 87+2.5% 87.5£2.5% 86.8£1.7# 86+1.5% 89.2£2.4% 78.5£2%
HR, per min 116.7£3.4 95.5+2.5% 85.5+1.4% 85.9+1.8% 86.6+2% 89.5+1.8% 89.4+2.4%
103.6+£5.4*  111.6£5.5% 99.6+£5.5%  103.7£5.4*  106.8+5.3*  107.6+8.7* 100.3+4.5*
CVP, mmHg 4.1+0.2 5.8+0.1% 6.1+0.1% 6.6x0.1% 6.8+0.1% 6.8+0.2% 7.1+0.2%
5.6+0.4* 8.1£0.2%# 8.5£0.2%# 8.9£0.2%# 9.3£0.1%# 9.4£0.2*%%  10.3£0.3*#
CI, I/min/m* 2.9+0.2 3.5+0.1 3.8%0.1 4.1+0.1% 4.2+0.1% 4.8+0.1% 4.3+0.1%
2.1+0.1* 3.1£0.2% 2.5%0.2* 2.4%0.1* 2.4%0.1* 2.1£0.1* 2.1+0.1*
SVI, ml/m? 25.9+1.3 37.9+0.97 46.2+1.8% 48.3+1.97 50.4+2.0% 54.6+1.9% 50.3+2.2%
21.8x1.6 29.1+3.1%# 27.0£3.0* 26.0£2.8* 24.1+£2.5% 21.3£2.4* 21.9+1.9*

1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

SVRI, dynesecesm?/m’ 1636.0£106.3 1875.1+£38.3% 1771.3£36.0 1760.3+39.0 1725.1+46.9 1615.1£36.5 1665.5+28.9
1889.2+214.2 1780.2£126.0 1955.7+69.6* 1992.7+81* 2089.5+69.3* 2112.3+220* 1988.5+226.3

GEDI, ml/m’ 716.1+21 748.3+19 731.9+8 730.6+10 729.6x9 716.8+12 728.8+11
673.3+50 745+34 802.6+32%# 817.3+30*#  830.1+24*#  841+£31*#  873.3£22*#

GEFE % 22.5+1.0 21.1+0.8 24.3%0.6% 26.4%0.6% 28.1+0.6% 27.6x0.6% 29.5%0.4%
15.8+1.7* 18.1+1.6 21.3+1.2%%  20.1+1.1%# 19+1.1%# 21.4+1.0%%  17.61+1.2%#

CFI, min 3.4+0.1 3.4%0.1 3.9%0.1 4.4%+0.1% 4.6+0.1% 4.6+0.1% 4.7+0.1%

3.2+0.4 3.9+0.3 3.8+0.3 3.7£0.2% 3.5%0.2% 3.7£0.2% 3.3+£0.2*

CPI, wt/m’ 0.49+0.03  0.67+0.02% 0.75+0.03  0.79£0.03*  0.85+0.03% 1.0£0.04%  0.90%0.02#
0.34+0.01* 0.60£0.05*# 0.55£0.05*# 0.51+0.05*# 0.45+0.02*# 0.43£0.02*# 0.37+0.02*

EVLWI, ml/kg 13.1+1.5 11.6+1.4 10.1+1.1 9.1+0.8% 8.6+0.5% 7.8+0.5% 7.1+0.7#
12.4%2.0 14.3+2.0 12.8+1.8 12.5+1.3* 12.2+0.8* 10.5£0.4* 12.7+1.5*

Pa0O,/FiO,, mmHg 251.8+17 280.6+31 299.6£16%  302.5+20% 313£24# 323.4+18*  333.6£10%
187+19* 197.8+10* 190.4x12*  193.4+17* 196.9+11* 189.9£12*  190.9+16*

SOFA, balls 8.7+0.2 7.5+0.2% 6.2+0.3# 5.8+0.3# 5+0.3% 4.1%0.3% 2.5+0.2#

9.6+1.0 10.3£0.5% 7.5£0.6* 7.1£0.6%# 6.7+0.7%# 6.1+1.2# 9.5+0.6*

Note (npumeuanue): Parameters — nokasaresu; Frequency of prescription of sympatomimetic — yactoTa HazHaYeHKsT CUMITATOMUME-
tkoB; MAP (mean arterial pressure) mmHg — cpeanee aprepuanibroe aasienue, mm pr.ct.; HR (heart rate), per min — gacrora cep-
neunbix cokpamiennii B munyty; CVP (central venous pressure), mm Hg — menTpasbHoe BeHo3HOe gaBieHue, MM pr. ct.; CI (cardiac
index) — cepaeunniii unzgexe, 1/mun/m% SVI (stroke volume index), ml/m? — unnekc yaaproro oobema, ma/m* SVRI (system vascu-
lar resistance index), dyn *sec*sm”/m?* — nnaekc o6uero mepudepuuecKoro COCYAMCTOr0 CONpoTuBAeHus, H *c*cvm”’ /M GEDI (glob-
al end-diastolic index), ml/m* — uHmEKC II1062TBLHOTO KOHEYHOTO AUACTOMIIECKOrO 00bema, Mir/M* GEF (global ejection fraction), %
— robanbHas dpakiust usrnanus, %; CFI (cardiac function index), min — uuekc byuxmunn cepna, mut; CPI (cardiac power index),
wt/m* — unjekce MorHoctu cepaia, BT/M% EVIWT (extravascular lung water index), ml/kg — unuekc Buecocyancroil Bojibl JErkux,
mu/kr; SOFA, score — SOFA, 6asuibt; groups — rpyiinbl; parameters at the stages of study, days — napamerpsr Ha cTagusx uccienosa-

HUd, Iou. ¥

— intergroup differences by Student's test — meskrpymmossie oranuns no kpurepuio Croionenta (P<0,05); # — differ-

ences compared with the phase 1 by Student's test — otamuuns no cpasrenuio ¢ stanom 1 1o kpurepuio Creronenta (P<0,05).

BUCHMOCTH OT XapaKTepa pacipe/ie/ieHnst JaHHbIX OIEeHUBAIIN 110
t-kpurepnio CThIOJIEHTa WK TI0 HellapaMeTPUIeCKOMY KPUTEPHIO
ManHa- YuTHu.

PesyibraThl U 00CyK/IEHHE

B 1-e cyrkn uabimonenus s GOJBHBIX 06€nX
IpyIII ObLIN XapaKTePHbI TEHIEHIINUS K apTePUaNbHOL TH-
MOTEH3UH, TAXUKAPAUS, CHUKCHHbBIE NN OJIU3KNIE K HOP-
MasbHbIM 3HaueHus [[B/I (tabauna). Yacrora HasHaue-
HUS CUMIIATOMUMETUYECKUX TIPErapaToB B TPYIIax
cocrasura 90 u 100%, mpu aToM y GOIBHBIX 1-i TPyIIIH
Obin Boiie YCC, CU, TONC u UMC, a IIB/] — nuxe.
He o6bimo  mexrpynmoBbix  otawmunit Allep, YO,
HNOIICC, UTKIO u NDC.

Ha 2-e cyTKu MHTEHCUBHOTO JieueHus B 00enx TpyIi-
max cocrostave IT/] yayumanocs. Y 60abHBIX 1-# TpyTITs!
nosermasich Allep, 1B/, YO, NOIICC, UMC a HCC,
HAIPOTUB, CHUIKAIach. Bo 2-i TpyIie yBeJNYMBAINCH
Allcp, B/l u UMC. MexXrpynmoBbie OTJIUYHS CTAaHOBU-

(Table). Frequency of prescriptions of sympathomimetic
drugs in both groups were 90—100%, whereas patients in
group 1 experienced higher heart ratevalues of CI, GEF
and CPI, whereas IMS, CVP values were lower. There
were no intergroup differences in MAP, SVI, SVRI, GEDI
and CFI values.

On the 2nd day of intensive treatment in both
groups the parametrs of CVD became improved. Patients
in group 1 were characterized by increased MAP, CVP,
SVI, SVRI, CPI whereas the heart rate, on the contrary,
was decreased. In patients from group 2 values of MAP,
CVP and CPI were increasing compared to patients
from group 1. Intergroup differences were minimal:
patients in group 2 exhibited higher heart rate, CVP and
SVI vs. group 1.

Starting from day 3, the intergroup differences in
circulation parameters began to increase, and the hemody-
namic profile in group 2 became less favorable. During
days 3—5 during the treatment in ICU, patients from
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JIMCh MUHUMAJIbHBIMU: Y GOJIBHBIX 2-1 TPYIIIIbl ObLIM BhILIE
YUCC, B/l u 1YO.

Hauunast ¢ 3-X CyTOK, MEKIPYIIIIOBbIE OTJIMYUS T10-
KasaTejsieil KpoBOOOpallleHUsT HauMHAIU HapacTaTh, [PU-
4eM «reMOJIMHaMUYecKuit mpoduiib» BO 2-if rpyIie cTaHo-
BUJICSI MeHee OarompusTHBIM. Ha mpoTsukeHnnm 3—5-X
CYTOK MHTEHCUBHOTO JiedeHusl, y OOJIbHBIX 2-i IPpyIbl Obl-
gm Gosee BhICOKMMH, yeM B 1-1, snauenmsa YCC, IIB/I,
NOIICC u UTK/LO, a CU, YO, TOUC, UDC (¢ 4-x cy-
tok) 1 UIMC — cHmwxkenHbiMH. CHMIIATOMUMETHYECKIIE
npernaparsl HazHadanu 70% GOJIbHBIX 2-if TPYIIBE B OC-
TanpHbix 30% HabIOAEHIIT MTOKA3aHUi K UCTTOIB30BAHIIO
Kap/MoBa30TPOIHBIX Mpenapatos He 6b110: CU npesbimma
2,5 n/mun/m?, a Allcp — 70 MM pT. CT.

MOKHO KOHCTaTHPOBATH, YTO BILIOTH 0 5-X CYTOK
seuerust Tskea0i BITy 60/bHBIX ¢ HEOIAronpusiTHbIM Te-
yeHueM 3aboseBanus (2-s1 rpymia) ¢ nomouibio TII T/ pe-
THCTPUPYIOTCS TIPU3HAKU CHUZKEHMS 9(hheKTHBHOCTH Ha-
cocuoil ¢dynkiuu cepana (cumkenune MYO, TOUC,
NDC, rerpentus x nosoimernio UTK/O), onqnako onn
elie He COTPOBOKIAIOTCS BBIPAKECHHBIM YMEHbIIEHUEM
CU u aprepuanbHoil runorensueii, xorss UMC crabuibHO
cHUKeH. B rpyrie GoJbHBIX ¢ GJIarONPUSATHBIM TeYeHHEM
3a00JI€BaHMsT B TEUEHNE HTOTO JK€ TEPHOa MHTEHCUBHOTO
seuerust mokaszareu LT/ mocreneHHO NpUOINKAIOTCS K
pedepeHCHBIM 3HAUEHUAM, X0Ts1 Gosiee ueM B 50% HabJ1o-
JIEHUI COXpaHsIeTcst MOTPeOHOCTh B Ha3HAYEHUMU CUMIIATO-
MUMETUYECKUX TTperaparax.

Ha 6—7-¢ cTykn siedyeHnss MEXTPYTIIOBBIE OTJINUNS
III'/] cTaHOBMINCH MAaKCHMAJIBHO BBIPAKEHHBIMU. Y OOJIb-
HBIX 1-i1 TPYIITIBI BCe MOKa3aTes I MPAaKTHIECKH HOPMAJI30-
BaJICh Ha (DOHE TIOCTENEHHOTO CHUKEHUs TOTPEGHOCTH B
CUMITATOMUMETHYECKO# Teparuu. Bo 2-it rpyrine perucrpu-
POBJIM TEHJIEHIMIO K YXY/IIEHUIO MapaMeTpPOB HACOCHOI
(byHKIIMU cep/ilia ¢ OTYETJIMBBIM YMEHBIIEHUEM He TOJIbKO
pacueTtHbIX mokazaresieit, Ho u CUl, HecMOTpst Ha UHTEHCUB-
HYI0 CHMIIATOMUMETHUYECKYIO Tepanuio. Haunnano chu-
sxatbest Allep, napacrats 1IB/I, a UMC npubamskancs K nc-
XO/IHBIM KpaiiHe HU3KMM 3HAYCHUSIM.

MBCBJI B 06eux rpymimax OblJ MPAKTUUECKU OJU-
HAKOBO TOBBINIEH MPHU TOCTYIUICHUW. B panbHeiiem y
6osbHBIX 1-i1 TPYIIIBI TOKA3aTe b HAYMHAJ CHUKATHCS 1
K 6—7-M CyTKaM JieueHust IPUOINKAICS K HOPMAJIbHBIM
sHadeHusiM. Y 6osrbHbIX 2-if rpynsl UBCBJI ocraBasics
BBICOKMM M TIPAKTHYECKN HE CHIIKAJICS, B Pe3yJibTare ue-
r0, HAUYMHas ¢ 4-X CyTOK, HAPACTal0 MEKIPYIIIOBOE pas-
Jin4yue B YPOBHE TIOKa3aTes.

Kimnuko-naboparopsbie mokasarenu y GosbHbIX 1-ii
IPyIIIbl ObLIM 3HAYUTENBHO JIyUllie, YeM BO 2-ii, HAUMHas ¢
1-x cyrok Habmogenus (tabsuia). CpeaHue 3HAUCHUS
PO,/FiO, y 60sbHbBIX 1-if TpyTIIBI HCXOAHO ObLN BbIIe 250
MM PT. CT. M, HAUNHAS C 4-X CyTOK JieueHusI, mpesbiiann 300
MM PT. ¢T. Bo 2-ii rpymie nokaszaresb 661 Huske 200 MM pT.
CT. U HE UBMEHSIJICS B TTPOIIECcce JICYEHUSI.

OrnucanHble MEKTPYIIOBbIE OTIMYUST CHCTEMbBI KPO-
BOOOPAIEHNST U KJIMHUKO-Tab0paTOPHBIX MOKazareseil
OIpe/Ie/ I/ Pa3HOHAIIPABICHHYO INHAMUKY TSIKECTH 00-
MIEr0 CcOCTOSAHUST OOMbHBIX, omeHennoi mo SOFA (cm.

group 2 had higher values heart rate, CVP, SVRI, GEDI
and CI, SVI, GEE, CFI (the latter — from day 4), whereas
CPI values were decreasing. Sympathomimetic drugs were
prescribed in 70% of patients in group 2; in the remaining
30% of patients there were no indications for prescription
of sympathomimetics since CI exceeded 2.5 L / min / m?
and MAP was not less than 70 mm Hg.

Therefore, up to the fifth day of treatment of patients
with unfavorable course of the disease and severe CAP
(group 2) the parameters of reduced pumping function of
the heart (reduction SVI, GEF, CFI, uptrend GEDI) as
evaluated with the aid of TPTD were evident. However,
these alterations were not accompanied by significant
decrease in CI and hypotension, although CPI values were
steadily reduced. In patients with a favorable course of the
disease during the same period of intensive treatment,
CHD values gradually approached the reference values,
although more than 50% of patients required prescribed
sympathomimetic drugs.

During days 6—7 of treatment the intergroup differ-
ences in CVD parameters became the most severe. In
patients of group 1 almost all indicators were normalized
with a gradual reduction of the need in sympathomimetic
therapy. In patients of group 2 a tendency to worsen the
pumping function of the heart was accompanied by
decrease in CI values, despite intensive sympathomimetic
therapyValues of MAP were decreasing, whereas CVP val-
ues were increasing, and CPI was approaching to extreme-
ly low values compared to initial ones.

Values of EVIWI in both groups were similarly
increased on admission. Then, in patients in group 1
EVIWI values began declining to normal values up to day
6—7 of treatment. Patients from group 2 exhibited higher
values of EVIWI with no decrease, and beginning from
day 4 the intergroup differences (group 1 vs. group 2) in
the level of this parameter became a significant trend.

Clinical and laboratory findings in patients in
group 1 were significantly improved compared to
patients of group 2 started from the 1st day of observa-
tion (Table). The average values of PO,/FiO, in patients
in group 1 were initially above 250 mmHg. Starting from
day 4 days, PO,/FiO, values exceeded 300 mm Hg in
group 1, whereas imn patients from group 2 this index
was below 200 mmHg and was not changing during the
course of treatment.

Described intergroup differences in dynamics of cir-
culatory system parameters were reflected in changes of
SOFA (Table). On day 1 the severity in both groups was
similar according to a SOFA scale (Table), however, start-
ing from day 2 of treatment, the intergroup differences
became clear In group 1, the integral index decreased sig-
nificantly and on day 7 its values were minimized. In group
2, on days 3—6 there was a trend in decreased overall
severity of the condition of patients, however, the SOFA
index remained above 6, and on day 7 the SOVA values
returned to original values.

Correlation analysis of indicators of CHD demon-
strated that the most stable was an inverse correlative rela-
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Tabsuiy). B 1-e cyTku TsKeCTh COCTOSTHUS OOJIBHBIX 00€-
ux rpymn 1o mkage SOFA 6buta cxoaHoi (cM. Tabuumiry),
HO, HAYMHASL CO 2-X CYTOK JICYCHUS], MEKTPYIIIIOBbIE OTJIU-
YUS CTAHOBUJIMCH OTYETJAUBBIMU. B 1-if rpyrine uHTerpasib-
HBIIi TIOKA3aTe/Ib 3HAYMMO CHIZKAJICS U K 7-M CyTKaM CTa-
HOBWJICSI MUHUMATBHBIM. Bo 2-it Tpymme Ha 3—6-e cyTkn
Ha0JII0/1aJTi HEKOTOPOE CHUKEHUE 00MIEHT TSZKECTH COCTOSI-
nud, no nokasareab SOFA ocrasasics Boimie 6 6anios, a Ha
7-e CyTKU BO3BPAIIAJICS K MCXO[HBIM 3HAUCHUSIM.

[Ipu xoppensumonHoM aHanuae mokasareseir 111/]
YCTAHOBUJIH, 4TO HamboJiee YCTOWYNBOI Obliia oOpaTHast
cBsa3b Mesky [V C u [IB/I, koTopast nposiBIIsiiach yxe B
1-e cyrku HabmoaeHust (puc. 1) u craHOBUIACh 0COGEHHO
BbIpaXKeHHOH K 7-M cytkam (7=-0,68; p=0,0004). CU,
NYO u UMC umenn obpaTHBIC CpeHEN CTENEHN KOppe-
sgsonnble cBsizu ¢ [IB/l, kotopeie nposiBisiiuch co 2-x
CYTOK uccieioBanusi. B Teuenue Beero nepuoga Haburoie-
HUSI 3aPErMCTPUPOBAIM 3aKOHOMEPHYIO YMEPEHHYIO 00-
parnyio 3aBucuMocts Meskry IBCBJI u PaO,/FiO,, koTo-
past TOCTEIEHHO YCUIMBAIAch 1 OblIa MAKCUMAJIbHON Ha
5—7-e cytku neuenns (r=-0,35 — -0,6; p<0,01).

Taxum 06pasoM, y 6OJIbHBIX ¢ HEOIATOTIPUSITHBIM HC-
xoziom BII, HaunHast ¢ 1-X CyTOK Jie4eHust, OTJIUUNTEIbHBI-
mu ocobernocTsiMu LIT/] ABASAIOTCS IPU3HAKU HAPY LIEHUST
HacocHOH dyuaKINN cepama (ymensinenne M1YO, UMC) n
ero obuieit cucrosmueckoi pyukuuu (caukenue [OUC)
na ¢one 6omee BoicOKnx sHadenuit 1[B/l m mocrenenno
yeesmmuuBatoierocs: UTK/1O. Ectb ocHOBanus moJsiarath,
YTO ONMKMCAHHBIE U3MEHEHUS OTPAKAIOT TTPABOXKETYI0UKO-
BYIO CEPJCYHYIO HEJOCTATOYHOCTh Ha (hOHE OCTPOTO pec-
nuparopHoro auctpecc-cungapoma (OP/[C) n xapaxrep-
HOH 711 9TOTO CUHZPOMA JIeTOYHOI runeprensu [20, 21].
CaunerenscrBoM Hammanst OPJC y 60JbHBIX 2-if TPYIIIbI
B TEUEHKE BCEro Teproaa HabJIIoAeHUS SIBJSIETCS BBICOKUIL
ypoerb UBCBJI [22, 23], He cHMKalomuiics B mpoiecce
MHTEHCUBHOTO JICUEHUSI.

YeranoBuB onmcannbie ortanuus LI/], BbImoaHmIm
JIOTIOJIHUTEJIBHBII aHamm3 B3anMocssseil Mexxxy IBCBJI n
napameTpaMu KpoBoobpamienus. Yeranosuim, uto MBCBJI
obpatno xoppeauposan ¢ TOUC B 1—2-¢ (=-0,35 — -0,58
ipu p<0,01) u 6—7-e (=-0,67 — -0,43 pu p<0,0001) cyTrm
siedennst (puc. 2 u 3). Haunnas ¢ 3-x cyrok UBCBJI takke
HaxoauIcs B o6patHoit B3aumocsssu ¢ UMC (=-0,3 — -0,44
pu p<0,01). OcrasbHble KOPPEJISIIMOHHBIE CBSI3U MEKILY
MBCBJI u nokasaresisimu 1[T]] He Oblin yCTOMUYUBBIMU U
MIPOSIBJISIITUCH TOJIBKO SMTU30IMYECKH.

O6paTHast 3aBUCUMOCTD MESK/Ly TIOBBIIIEHHBIMU 3HA-
yennssvu IBCBJI u camskennbivu TOVIC noaTBepskaaer,
uto akTopom, onpesessonmumM cocrosaue LTy 6oJib-
HpIx ¢ HebmaronpusaTaeiM Tedennem BII asnanca OPIC,
Pa3BUBIINIICS, BEPOSITHO, HA IOTOCITUTAIbHOM aTare. Yac-
tota OP/IC B nepBble HECKOJIBKO CYTOK IOCJIE TOCTYTLIe-
Hust GosbHBbIX BII B OTzte/ieHre PeaHMMATOJIOTHU COCTAB-
asier 20—33% nabogenuii [23, 24]. TIpuyeM JieTaabHOCTD
y 3TOM Kareropuu GOJIbHBIX B 3—5 pas Bblllle, YeM IIPH He-
ocioxkuentHoM tedennn OP/IC [23—25]. Ormeuaror, 4TO
Tsikectb BII u o6ero cocrosiius y 6osbhbix ¢ OPJ[C 3Ha-
quTenbHo BbIte [25]. [IpUBOSAT HaHHbIe, 9YTO PUCK PA3BHU-

r=-0.3; P<0.0001
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Puc. 1. BaanmocBa3b MKy I706aabHOi Ppakiueil M3rHanus
cep/Ila U IEHTPAIbHbIM BEHO3HBIM JaBJEHHEM B 1-€ CyTKH Je-
YeHHUs.

Fig. 1. Relationship between the global ejection fraction (GEF)
and central venous pressure (CVP) on the 15t day of treatment.
Note (upumeuanue): (r) coefficient of the pair of linear corre-
lation — koaddunment mapuoii auHeliHol Koppessuuu; (P)
statistical level of significance — crarucriyeckuii yposeHp 3Ha-
YUMOCTH.

tionship between GEF and CVP, which became evident
from day 1 of observation (Fig. 1). This correlation
strength was mostly prominent day 7 (r=-0.68; P=0.0004).
CI, SVI and IMSmoderately negatively correlated with
CVP that became evident starting from day 2 of the
study.During the observation period the moderate inverse
relationship between EVIWI and PO,/FiO, was defined
that reached maximal values of r on days 5—7 of treatment
(r=-0.35 — -0.6; P<0.01).

Therefore, in patients with unfavorable outcome of
CAP, starting from the 15t day of treatment, the distin-
guishing feature of CHD included impaired pumping
function of the heart (reduction SVI, CPI) and overall
systolic function (reduced GEF) due to higher values of
CVP and gradually increasing GEDI. There is a reason to
consider the described changes as a result of right ven-
tricular heart failure in acute respiratory distress syn-
drome (ARDS) accompanied by pulmonary hypertension
[20, 21]. High level EVILWI] that was not reduced during
the course of intensive treatment in similar patients [22,
23] not directly confirms existence of ARDS in patients
from group 2.

After the differences in CHD parameters were
established, an additional analysis of the relationships
between circulation parameters and EVLWI was per-
formed. results demonstrated that EVLWI inversely
correlated with GEF on days 1—2 (#=-0.35 — -0.58
P<0.01) and days 6—7 (r=-0.67 — -0.43, P<0.0001) of
treatment (Figs. 2 and 3). Beginning from the day 3,
EVLWI negatively correlated with CPI (r=-0.3 — -0,44
P<0.01). Other correlations between EVLWI and indi-
cators of CHD were not sustainable, and appeared only
occasionally.

The inverse relationship between high values of
EVLWTI and reduced GEF values confirms that ARDS
(probably, pre-hospital developed) is the major force of
alterations in CHD parameters in patients with unfavor-
able course of the CAP. The frequency of ARDS diag-
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Puc. 2. B3aumMocBA3b Me:KIy HHIEKCOM BHECOCYIUCTOH BOIBI
JIETKUX U [7100abHOM (ppaKiueii HSrHaHUs cep/la Ha 2-€ CYyTKU
JieveHus.

Fig. 2. Relationship between index of extravascular lung water
(EVLWI) and the global ejection fraction (GEF) on the 2nd day of
treatment.

Note (npumeuanue): (7) coefficient of the pair of linear correlation —
koa(hduIMeHT napHoii JuHelHoi Koppensuuy; (P) statistical level
of significance — crarucTnueckuii ypoBeHb 3HAYMMOCTH.

tns opranno# auchynxmun u OP/IC B Tom uncie maxcu-
MaJieH y GoJbHBIX ¢ TskeabiMu hopmamu BIT [23]. B Ha-
CTOSIIIIEM PETPOCIIEKTUBHOM HCCJEOBAHUN yMepIue
6oJIbHBIE ¢ OCJIOKHEHHBIM TeueHneM BII ObLiu BbieIeHbI
B OT/IEJIBHYTO TPYIIITY, JIJIsI KOTOPOii OKAa3aJINCh XapaKTEPHbI
He TosbKO Gostbinas Tsikects BII o mkane CURB-65, Ho
u orgersubie mpusHaku OP/C II cragnm mo xraccndu-
karu B. B. Moposa u A. M. Tosry6esa [2007] ysxe B iep-
Bbie cyTkr Habmozxenus: UBCBJI 6osee 10 mit/Kr 1 0THO-
menne PaO,/FiO, menee 200 MM pT. CT.

Briore 3akonomepno, uto OPZ[C 1 comyTeTByI0mas
eMy JerouHas runeptensus [20, 21| ompepennan BbIsB-
nernable nuaMmenenus [[I/], koTopele TPOSBISAINCDH, TIPEKIE
BCETO, TPaBOKEIYA0YKOBOH auchynkmmeir. O Haawanm
TOCJIe/THEH CBU/IETEBCTBYET PAHHEE M BbIPAKEHHOE CHU-
sxenne TOUC — uHTErpasbHOTO TIOKA3aTelis, XapaKkTepu-
3YIOIIET0 CUCTOINYECKYIO (DYHKIIMIO U JIEBOTO U TIPABOTO
JKesyzouka. B HactosmeM nceaenosannn Meskay ['OUC n
IIB/l mmenmach cToiikas oOpaTHas KOPPEAAINOHHAS CBI3b
Ha BCeX aTamnax uccjaemoBanus (cM. puc. 1). ITo 3aBucu-
MOCTb TaKKe CBH/IETEJIbCTBYET O MPEUMYIIECTBEHHON Po-
JIN HapyTIeHs (DYyHKIIMU [TPABOTO JKeTyI0YKA B CHUKEHUN
TOUC. IIpaBoxenynouroBasi AUCHYHKIUS I HEJOCTA-
TouHocTh ocaoxkuser OP/IC B 22—25% nabmonenuii [26].
YKa3bIBAIOT, YTO IIPABOXKEIYIOYKOBAS HEJOCTATOYHOCTD
110 THITY <«JIETOUHOTO CEP/Iay ABJsieTcss (GakTOpoM pUcKa
HeGaaronpusitHoro ucxona BII, ocioskuennoit OPIC [20,
21, 26, 27]. JIornIHBIM MPEACTABISETCS MPEATIONOKEHHE,
YTO B BBIIEJEHHOW TpyIiie GOJIbHBIX € JIETAJIbHbIM HCXO-
nom BII takoit Bapuant mHapymenus I/l nrpan Basknyio
POJIb B TAHATOTEHESE.

[Ipu tskenbix Gopmax BIT Hapyierust KpoBooGpa-
MIEHUS] MOTYT SBJSATHCS CJENCTBUEM 3HHAOTEJIUAIBHOMN
JMUCchYHKITH, HAPYIIEHUI MUKPOIUPKYJISIIANA U TeMOCTa-
3a, UHMEKIMOHHOTO U MeTabOoJIMYeCcKOTO MOBPEKICHUS
MHOKap/ia ¢ MUOKapANAIbHON 1 apUTMOTEHHON CepIedHOM
HesocTaTouHOCThIO [28—31]. Bee 3T MexaHU3MBI MOTYT
PeaM30BbIBATHCS U HA HAYAJIbHOM 9Talle JIeYeHUsT, TPUBO-
NIl TIPEUMYIIECTBEHHO K TIPABOKEJIYI0YKOBON HEJ0CTa-

Puc. 3. B3aaumocBsA3b Me:KIy HHIEKCOM BHECOCYIUCTOUH BOIBI
JIETKUX U [7100a1bHOM (ppaKuueil H3rHaHus cep/ua Ha 7- CyTKU
JieueHus.

Fig. 3. Relationship between index of extravascular lung water
(EVLWI) and the global ejection fraction (GEF) on the 7th day of
treatment.

Note (npumeuanue): (7) coefficient of the pair of linear correlation —
koahbUIMEHT MapHoii JuHelHoii Koppensuuy; (P) statistical level
of significance — crarucriueckuii ypoBeHb 3HAUMMOCTH.

nosed during the first few days after the receipt of CAP
patients in the resuscitation department is 20—33% [23,
24]. The mortality rate in CAP patients with ARDS is
3—5 times higher than in patients with uncomplicated
ARDS [23—25]. It is known that the severity of the CAP
and general condition of patients with ARDS is much
higher [25]. In addition, the risk of both organ failure
and ARDS is maximal in patients with severe forms of
the CAP [23]. In this retrospective study, patients who
died from a complicated course of CAP, were identified
as a separate group of patients characterized by both
severity of the CAP (by CURB-65 scale) and signs of
stage I ARDS (according to classification V. V.
Morozov and A. M. Golubev [2007]) as evaluated on day
1 of observation by EVLWT that is more than 10 ml/kg
and the ratio PO,/FiO, that is less than 200 mm Hg.

Therefore, ARDS and concomitant pulmonary
hypertension [20, 21] have identified CHD alterations
that are mainly manifested by right ventricular dysfunc-
tion. The presence of the latter suggests an early and
marked reduction of GEF — integral index characteriz-
ing the systolic function of both left and right ventri-
cles. In the present study the negative correlation
between GEFand CVP persisted at all stages of the
research (see. Fig. 1). This correlation demonstrate the
preferential role of right ventricular dysfunction in
reducing GEF. Right ventricular dysfunction or failure
complicates ARDS in 22—25% of cases [26]. It has been
stated that the right ventricular failure of a «pulmonary
heart» type represents a risk factor for adverse outcome
of CAP complicated by ARDS [20, 21, 26, 27]. It seems
logical to suggest that in the selected group of patients
with lethal CAP this CHD option contributes signifi-
cantly to tanatogenesis.

In severe forms of CAP, circulatory disorders may be
the result of endothelial dysfunction, disorders of micro-
circulation and hemostasis, infectious and metabolic dam-
age to myocard accompanied by arrhythmogenic heart fail-
ure [28—31]. All of these mechanisms can be implemented
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tounoctu 6e3 camskenvst CY, kak Mbl HabJTIOa I Ha TIPO-
TSDKEHWH TIEPBBIX TPEX CYTOK, Tak U B GoJiee TO3/HIEe CPO-
K, Korzia otyeranso ymenbinaercss CY u UMC. Tlocaen-
HAM TeMOAMHAMUYECKNI TOKa3aTelb MOJKET SBJSITHCSI
6oJiee 3HAUUMBIM TIPEAUKTOPOM JIETATBHOCTH, YeM JPYTrUe
mapametpst LIT/] [19].

[ToyuyenHsble pe3ysIbTaThl MPEACTABISAIOTCS BasKHBI-
MU JIJIST ONTHUMU3AINN TIPUHITMIIOB MHTEHCUBHOTO JICUCHUS
60ubHBIX TsKen0il BIT. MOKHO TIPEATIONOKUTD, YTO MIPU-
3HAKU IIPABOXKETY0UKOBOI HEIOCTATOUHOCTH, BBISIBJISIC-
MblI€ Ha PAHHIX CPOKAX HAOIIOEHYsI, CO3/IAI0T TIOKA3AH ST K
HA3HAYCHUIO JICKAPCTBEHHBIX CPEJICTB C BHIPAKEHHBIM HHO-
TPOIHBIM 3 hEKTOM, Hapumep A00yTaMUHA UK JIEBOCHU-
MEH/IaHa, KOTOPbII HAYMHAIOT Bce Oojiee aKTHUBHO MPUMe-
HATb TIPU TSDKEJIBIX CENTUYECKUX COCTOSTHUSAX [32—33].
Oruernuseie npustakun OP/IC npu BII cospaior nokasa-
HIST K UCTIOJIb30BaHIIO Oe30macHbix peskumon UBJI [1] wru
MHTAJISIIMOHHOMY HazHaueHuio epdropana [34].

3akjaoyeHue

Taxum 06pazoM, y GOJIBHBIX ¢ HEOJATOIIPUSTHBIM Te-
yeHueM Tskesoit B, HaunHas ¢ nepBbIX CyTOK MHTEHCUB-
HOTO JeueHus, quarnoctupytores npusHakn OP/[C u Ha-
pymenus III/],
MIPOTPECCUPYIONIYIO TIPABOXKETYTOYKOBYIO TUCHYHKITHIO.
Omnpepensionast pors OP/[C B maTorenese HapymeHNi
IIT/] moaTBepsKaaeTcs: CTOMKOI 0O6paTHOW KOPPESIIOH-
HOH cBsA3bIo Mexkay VIBCBJI n mHTerpasbHBIM ITOKa3aTe-

KOTOpbIE MOXHO TpaKTOBATh, KaK

JieM cucrosndeckoit pynkimu cepana FOUC.
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(a) at the initial stage of treatment leading to a predomi-
nantly right heart failure without reducing CI, as was
observed during the first three days of this study, and (b)
at a later date, when CI and CPI were clearly reduced. The
latter hemodynamic parameter might serve as a more sig-
nificant predictor of mortality than other parameters of
CHD [19].

The results are important for optimizing the princi-
ples of intensive treatment of patients with severe CAP.
Data suggest that the symptoms of right heart failure,
detected in the early stages of observation, provide indi-
cations for drugs with significant inotropic effect, such as
dobutamine or levosimendan, which are becoming
increasingly used in severe septic conditions [32—33].
Distinct signs of ARDS in CAP create indications for
employing the safe modes of mechanical ventilation [15]
or inhalation of clinicaly approved fluorocarbon-based
drug Perftoran [34].

Conclusion

In patients with unfavorable course of severe
CAP strating from the first days of intensive treatment
the signs of ARDS and alteration of CHD are diag-
nosed. Appearance of these patterns are considered as a
result of a progressive right ventricular dysfunction.
The decisive role of ARDS in pathogenesis of CHD is
confirmed by persistent negative correlation between
EVLWI and GEF, the integral indicator of systolic
function of the heart.
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