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Ienv uccaedosanus. Ouenka 3pdHekTMBHOCTH NPUMEHEHHsI TPaHCILy IbMOHaIbHOI TepMoaumonun (TIIT/I) asst BbiGopa Mep
10 KOPPEKIMU TeMOIMHAMUKH Y GOJBHBIX ¢ BHEGOIbHUUHOI THeBMoHueili (BIT) Tsukenoro reuenus. Mamepuanvt u memooot.
B uccaenosanue Brmouniu 107 Goabnbix BII, ocTynuBIMX B OT/EIEHHE peaHUMaToIorud. IHTeHCHBHOE JieyeHne GOIbHbIX
1-ii rpyIINbI OCYIIECTBIISIIA B COOTBETCTBHH C IPOTOKOJIOM KOPPEKIIMH reMOIMHAMHKY NP PaHHell IieJieHanpaBIeHHOH Tepa-
M cencuca. Bo 2-ii rpynne undy3noHHy10 Tepanuio ¥ Ha3HayeHue CUMIIATOMHMETHYECKUX NPEeIapaToB BINOJIHSIN B 3aBH-
cumoctu ot pedyiasratoB TIIT/I. Pe3yavmamor. Ha MOMEHT BKIIOYEHHS B UCCIIE0BaHUsL GOJbHbIE 00EUX TPYIII IO U3YY€eH-
HBIM KJIMHHKO-JA00PaTOPHBIM MOKasaresisiM He pasiamyamuch. C 1-x cyrok Bo 2-ii rpynme <«TIIT/[-koHTpOIHPYyEMOro»>
HHTEHCUBHOTO JI€YEHHs] HA3HAUYEHNE CUMIIATOMUMETUYECKUX MIPENapaTos ObUIO NPAKTHYECKH B 2 pa3a 6ojiee aKTHBHBIM, YeM
B 1-if, a BeJIMYMHA MOJIOKUTEIHHOTO THAPOGATAHCa, HATIPOTUB, ObuIa B 2 pa3a MeHblre. K 5-M cyTkaM yacrtora HasHaYeHHs
CHMIIATOMAMETHYECKHX IPENapaToB He MMeJIa MEKTPYNIIOBBIX OTINYMIi, a Ha 7-€ CYTKH CTAaHOBIJIACh MEHbIIE y GOJIBHBIX 2-i
rpymnbl. B pesysbrate npoBoMMOro JieueHus B Tpynme 2 OTCYyTCTBOBaJa HEOOXOAMMOCTh B 3HAUMTENbHBIX 00beMax UH(Y-
3UH U OOJIBIIOM MOJIOKUTEIBHOM THAPOGATAHCE, YTO PE3YIBTUPOBATIOCH B MEHBIINX 3HAYEHHUSX LEHTPAILHOTO BEHO3HOTO
nasaenus (I[B/T). IlonosxkuTenbHbIi THAPOOATAHC HA 5-€ CYTKH Y GOJBHBIX 2-i TpynmbI ObLI B 5 pa3 MEHbIIE, K 7-CyTKaM HH-
TEHCHBHOTO JIeYeHUs NIOKa3aTesb Y HUX CTAaHOBWICS oTpunareiabusiM. I[B/] He uMeso Me:KrpynnoBbix pas3inyuii Ha 1-e cyT-
KH, OTHAKO, HAUMHAs €O 2-X CYTOK M BILUIOTH /10 KOHIIA IEPHO/Ia HAGI0/IeHN s, Y GOIBHBIX 1-if rpynIbI MOKa3aTeb ObLUI BBILIE.
Ha 5—7 cytku y GosbHbIX 2-i rpynms Gbumn Bbie 3navenust SvO, u niske naktatemust. Tsukects cocrosinus no mkaite SOFA
K 3-M cyTKaM y GOJIbHBIX 2-if TpyInbl GbLIa HECKOJIbKO G0Jblie, 4eM B 1-ii, a 3aTeM CyIeCTBEHHO CHUKANACH M HA 5—7 CYTKH
onenka no SOFA Bo 2-ii rpymmne 6blia Ha 2—2,5 6ajuia Huske, 4eM B 1-if. Jleranbnocts B OPUT y GoabHbIxX 1-if rpynmsi cocra-
Buia 49%, Bo 2-it — 33% (x*=3,899; p<0,05). 3axniouenue. Onupenenenue oGbeMa nHdY3UN U IOKAZAHUH K HA3HAYEHHIO CHM-
NaTOMUMETHYECKUX NPENAPATOB HA OCHOBAHUM KOMILIEKCHOMN OIEHKH MOKa3aTeleil MHIeKca r100aJbHOr0 KOHEYHO-IHaCTO-
aueckoro obdvema (UI'K/O), cepaeunoro unaexca (CHU) u uHaekca o6umero mnepudepuyeckoro cocyaucToro
conporusiaenusi (MOIICC) pe3yibrupyercsi B yIyullleHHH KIMHHYECKHX UCXO/10B Y GOJIBHBIX ¢ Tskenoi BII, Haxoasmuxcst
HA MCKYCCTBeHHOM BenTusiiun jerkux (UBJI). Takoi moaxo0/1 03BOJISIET NATOT€HETHYECKH 000CHOBAHHO HA3HAYATH CHMIIA-
TOMHMETHYECKHE penapaTsl i n30eraTb Ype3aMepHOil BoJeMuuecKkoil Harpysku. Knrouesvie cioea: BHeGOIbHUYHAS THEBMO-
HHS$, TPAHCIYJIbMOHAIbHAS TEPMO/IVIIIONNS, MHTEHCHBHOE JIeYEeHHe.

Objective: to evaluate the efficiency of transpulmonary thermodilution (TPTD) for the choice of measures to correct
hemodynamics in patients with severe nosocomial pneumonia (NP). Subjects and methods. The investigation enrolled
107 NP patients admitted to an intensive care unit (ICU). Group 1 patients were intensively treated in accordance
with a protocol for hemodynamic correction during early goal-directed therapy for sepsis. In Group 2, infusion thera-
py and sympathomimetic agents were prescribed depending on the results of TPTD. Results. Patients in both groups
did not differ in the examined clinical and laboratory indicators. On day 1 of intensive therapy, in Group 2 (a TPTD-
controlled intensive treatment group) the prescription of sympathomimetic drugs was virtually twice more active than
in Group 1; and the value of positive hydrobalance was, twice less. In 5 days, the frequency of use of sympathomimetic
agents had no intergroup differences and, in 7 days became less in Group 2 patients. After the therapy patients in
Group 2 did not require substantial amounts of infusion and great positive hydrobalance, resulting in lower central
venous pressure (CVP) values. After 5 days of intensive therapy, the positive hydrobalance in Group 2 patients was
5 times less and on day 7 this indicator became negative. There were no intergroup differences in CVP on day 1; how-
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ever, this indicator was higher in Group 1 patients from day 2 to the end of the follow-up period. At days 5—7, Group
2 patients exhibited elevated SvO, values and hypolactatemia. At day 3, the SOFA severity was somewhat higher in
Group 2 than in Group 1, then substantially reduced and on days 5—7 it was 2—2.5 scores lower in Group 2 than in
Group 1. The mortality in ICU was 49% and 33% in Groups 1 and 2, respectively (x*=3.899; p<0.05). Conclusion. The
determination of infusion amounts and indications for the use of sympathomimetic drugs on the basis of the integrat-
ed assessment of global end-diastolic volume index, cardiac index, and total peripheral vascular resistance index
results in improved clinical outcomes in mechanically ventilated patients with severe NP. This approach ensures the
use of sympathomimetic agents and to avoid hypervolemic loading. Key words: nosocomial pneumonia, transpul-

monary thermodilution, intensive treatment.
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BBenenue

[Tpo6aema a(h(PEKTUBHOTO JTEUEHUS TAKEABIX (HOPM
ITHEBMOHWH SIBJISIETCST OJTHON M3 HanboJree aKTyaabHBIX TSI
coBpeMeHHO# peannmMaTosioruu [1—5]. Hecmorpst Ha BHes-
peHHe COBPEMEHHBIX aHTUOAKTEPUATBHBIX TIPENapaToB M
COBEPIICHHBIX METO0B MHTEHCHBHOTO JICYCHI, JIETAIIb-
HOCTB 0T BHeGobHUYHON mHeBMoHnY (BIT) ocraercst BbI-
cokoii [6—7]. IposubiM ocoskHennem BII aprsrores pac-
cTpoiicTBa KpoBoobOpamienusi [8], koTopeie Hepeako
SIBJISIIOTCS BEJLYIIEH MPUYMHOM JeTanbHbIX 1exonoB [9, 10].
[Ipu pasBuTHK HApyLUIeHUI TeMogMHAMUKY Yy GosibHbIX BT,
[IOKa3aHbl aKTUBHAs MH(Y3MOHHAs TEpaIs, Ha3HAYCHIe
CHMIIATOMIMETHYECKHIX Ba30MPECCOPOB M KapANOTOHIKOB
[10], omHako YeTKMEe peKOMEHIAINY TS IAHHOW KJIMHITYe-
CKOIl CHTyalluu OTCYTCTBYIOT. B mociemHme roasl Ipu-
CTaJTbHOE BHUMAHNE KIWHUIUCTOB TIPUBJIEKAET MCIOIb30-
BaHMe METOANKU TPAHCIYJIbMOHAJIBHON TEPMOIUIIONNN
(TITHO) ans onruMusanuy JgedeOGHbIX Mep Y OOJIbHBIX €
CeNICHCOM M OCTPBIM PECHHMPATOPHBIM ANUCTPECC-CUH/IPO-
mom (OPJIC) [11]. TToxoGHbI MeTOAMYECKIH TOAXO/ XO-
POIIIO 3apEeKOMEHIOBATA ce0st ¥ B Psijie APYTHX KIMHITIEC-
kux curyaruii [14, 15], ognako omeIT €ro MpUMeHeHUs y
6ousbHbIX BIT kpaiite orpaHuyeH.

B cootBeTcTBUM € M3T0KEHHDIM, 11EIbI0 UCCIIEA0BA-
Hust Obuia onerka s dexrusnoct TITT/I auist BeiGopa mep
10 KOPPEKIMN TeMojinHaMuku y Gosbabix BIT Tspkesoro
TCUCHUSI.

Marepuan u MeTO/bI

B npocnexkTuBHOE paHIOMH3NPOBAHHOE HCCJEOBAHUE
srymounsn 107 Gospubix BII, HOCTYIHUBIINX B OT/IE/ICHIIE PEaHN-
MaToJ0THU. Y BCeX GOJIbHBIX OBLIO MOMYYeHO HHHOPMUPOBAHHOE
corjiacue Ha MposejieHye uccjaegoBanus. Kpurepuu BRoYeHust
GOJIBHBIX B MCCIICAOBAHNE OBLIH CIIE/YIONM:

. Bospact crapiie 18 u muasmine 70 ser;

. moATBepKIeHHbIN quarHo3 Bl

. nokazanus k Havary VBJI (mexomnencnpoBannas ibl-
XaTeJbHasi HeOCTATOYHOCTh CO CHIDKeHHeM rokazaresst SpO,
ke 90% na done okcnrenorepanun, ungexce PaO,/FiO, menee
200 MM pT. CT.);

. cpeziHee aprepuaiboe fasienue (Allcp) Hike 65 MM
PT. CT. B IIepBbIe CYTKU HAXOXK/EHWS B OT/IEJIEHUH PeaHUMAIUu 1
nnteHcusHoi teparu (OPUT);

Kputepun UCKITIOUEHUS U3 MCCIIEN0BAHUS ObLIU CIIE/yOTII-
MH: HEJIOCTATOYHOCTD (QYHKIINK JIEBOTO JKETYJOUKA MO KJIMHUYeC-
KHUM JIaHHBIM, HAJINYE aOCOTOTHBIX UM OTHOCHTEIBHBIX TIPOTH-
BOIOKa3aHMii K KaTerepusaiuu OeIpeHHOH aprepuu (TsKeIoe
aTepPOCKIEPOTHYECKOE MopaskeHe GeIPeHHOIT apTepuil, THITOKOA-
IYJISIIMOHHbBIE COCTOSIHUS, TIMOAEPMUS B IIPE/IIOJIATaeMOM MeCTe
MyHKIMN); TskecTb coctosinus 1o APACHE I1 > 26 6ajuios; T4-
JKeJast COIMyTCTBYIONAs cy6- U IeKOMITEHCHPOBAHHASI TTATOTOTHSI

Introduction

The problem of effective treatment of severe pneu-
monia is one of the most relevant for the modern resusci-
tation [1—5]. Despite the introduction of modern
antibacterial drugs and improved methods of intensive
treatment, mortality from community-acquired pneumo-
nia (CAP) remains high [6, 7]. Threatening complication
of VP include circulatory disorders [8], which remain the
leading cause of death [9, 10]. Development of hemody-
namic disorders in patients with CAP ensures the need in
active infusion therapy and treatment with sympath-
omimetic vasopressors and cardiotonics [10], however,
clear recommendations for the clinical situation are
absent. In recent years the attention of clinicians was
attracted to employment of techniques of transpul-
monary thermodilution (TPTD) to optimize treatment
strategies in patients with sepsis and acute respiratory
distress syndrome (ARDS) [11]. This approach has
demonstrated to be clinically efficient in several other
clinical situations [12, 13], however, the experience of its
use in patients with CAP was limited.

This study was designed to evaluate the efficacy of
TPTD for selecting parameters of hemodynamics correc-
tion in patients with severe course of CAP.

Materials and Methods

Prospective randomized study included 107 patients with
CAP admitted to the Intensive Care Unit (ICU). The study was
confirmed by a local ethical committee. All patients provided
written informed consent for the study. Criteria for inclusion of
patients in the study were as follows:

e older than 18 and younger than 70 years old;

*  confirmed diagnosis of CAP;

. testimony for a top ventilation decompensated respira-
tory failure with a reduction in oxygen saturation below 90%
while being on oxygen therapy and the index PaO, / FiO, less
than 200 mm Hg);

e mean arterial pressure (MAP) below 65 mmHg on the
first day of admittance at the ICU.

Exclusion criteria were as follows: failure of left ventricular
function by clinical data, the presence of absolute or relative con-
traindications to the femoral artery catheterization (severe ather-
osclerotic lesions of the femoral artery, hypocoagulation pyoder-
mia with a hypocoagulation in the proposed puncture site);
severity of a condition by APACHE II> 26 points; severe con-
comitant sub- and decompensated pathology of the lungs, heart,
kidneys, liver, diabetes, cancer, acquired immune deficiency syn-
drome.

On the first day of being in ICU patients were randomized by
envelopes into 2 groups: patients, intensive treatment of which
was performed without invasive monitoring of central hemody-
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JIETKUX, CEP/IIA, OYEK, [eYeHH, CaXapHbIil 1nabeT, OHKOJIOrnYec-
Kue 3a60JIeBaHus, CHHAPOM IIPHOOPETEHHOTO NMMYHOe(UIITA.

B nepsbie cytku Haxoxaenust B OPUT GosibHble ObLIM paH-
JIOMU3UPOBAaHbI METOJIOM KOHBEPTOB Ha 2 rpytimsl: 1-s (n=51) —
60oJIbHBIE, HHTEHCUBHOE JIEYeHIEe KOTOPBIX TPOBOIMIIN Oe3 WHBA-
3UBHOTO MOHUTOPUHTA IIeHTpasibHoit remopunamuku (LIT/1) u 2-s
(n=56) — 6obHbIe, BLIGOP JIeUeOHBIX MEP Y KOTOPBIX BBITOTHSIIN
B 3aBucumMoctn ot pesyasratoB TIIT/ («TIITA-xonTponnpye-
MOe» UHTEHCHBHOE JIeYeHNUE).

Cdopmuposantbie rpymibl He pazandanuch (p>0,05) mo
Bozpacry (1-s — 48,8+16,3 u 2-a — 50,1£15,3 ser) u moay
(mysxunn/xenmun 34/17 u 37/19). Taxects coctosHus
60sbHBIX 1-i1 1 2-11 rpynn Takske Oblia ognHakoBoi (p>0,05) u
cocrapmia: mo miane APACHE 11 22,8+4,3 n 22,7+5,6 6an108,
SOFA — 8,5+2,3 u 9,1+2,2 6annos, CURB-65 [14] — 3,5%0,7
n 3,6+0,9 6am10B.

Bce 6osbHBIE TTOMyYaIn MICHTUYHOE «CTapTOBOE» aHTHOAK-
TepuasIbHOE JiedeHIe, MH(Y3UI0 PACTBOPOB KPUCTAIJION/IOB (pac-
TBOpBI Putrepa, narpust xaopuz 0,9%), remorpancdysuii He GbLIO0.

WuTercuBHOe Jieuenne O0IbHbBIX 1-i TPYIIIBI OCYIIeCTBIISIIN
B COOTBETCTBUH C IPOTOKOJIOM KOPPEKIINU I'eMOJNHAMUKU [IPU
paHHeil 1eJieHapaBIeHHON Teparuu cericuca [ 15], npexycmarpu-
BAIOIIMM JIOCTIKEHNE TI€JI€BBIX 3HAYEHUIT EHTPATBHOTO BEHO3-
Horo paienus (1LB/]) 8—12 mm pr. ct., cpesiHero aprepuaibHOTro
nasienust (AJlep) 65—80 MM pT. CT., IPU HEOOXOAUMOCTH MyTEM
Ha3HAYECHUS Ba30AKTHBHBIX BEIIECTB, U OOECIICYEHUE CATypaIliK
BEHO3HOU KpoBuU KucaopogoM (SvOy) Ha yposHe Gosee 70%.

Bo 2-ii rpymine nndy3snonnyio Tepanuio U Ha3HAYeHne CHM-
MATOMUMETHYECKUX TIPENapaToOB BBIMOJIHSIIN B 3aBUCUMOCTH OT
pesyisrato THT/I. Crpemusiuch obecrieunBaTh 3HAYCHUS UH-
nekca  ri06abHOTO — KOHEYHO-IHACTOJNUYECKOTO  0ObeMa
(UTKIO) B mpexenax 680—800 mir/M? MOKa3aHUSMHI K HazHade-
HUIO CHMIATOMHUMETHUYECKUX MPENapaToB ¢ KapAMOTOHNYECKIM
acddexToM cunrany carkenne cepaednoro nnzgekca (CH) mo sna-
YeHni MeHee 2,5 J1/MUH/M?, Ba30IPECCOPOB — CHUYKEHUE MHJEKC A
ob6utero  nepudepUIecKoro  COCYIMCTOTO  CONPOTUBJICHIS
(MOIICC) no 3nauenuii menee 1700 pumeceocm”om’.

Bcem GOJIBHBIM TIPH TTOCTYILIEHUH B OT/IEICHNE PEaHNMAaTO-
JIOTUN BBITIOJIHSIM KaTEeTEPU3alNI0 MaruCTPaIbHOIl BeHbl (110/1-
KJIOUIYHAST ¥1,/UJIH BHYTPEHHSIST SipeMHAast) U Ge/IPeHHOI apTepuu.
BosbHbIM 1-if TpyIITBI B GeIPEHHYIO apTEPHIO YCTAHABINBAJIN Ka-
TeTep JUIS MHBa3MBHOTO MOHNTOpHHTa A/l (MOHMTOpHAs crcTeMa
dbupmbl Drager). Bo 2-ii rpyiie katerepusanuio 6eipeHHol apTe-
pun BoimosHsun Karetepom Pulsiocath PV2015L204F (dbupma
«Pulsion Medical Systems» ), KOTOPbIii COEANHSIU ¢ MOHUTOPHOI
cucremoit PiICCO-plus (pupma «Pulsion Medical Systems»).
TIIT/I BBITOTHAIN 1TO CTAHIAPTHON METO/IHIKE.

Perucrpanuio mmokasatesieit OCyecTBIsAIN 1o cyTkam: 1 cyr-
KU — TIPU TIOCTYIUIEHUH GOJIBHBIX B OT/IEJIEHNE PEAHNMATOIOTHI
1o navaima UBJI, nanee u 2-¢, 3-u, 5-¢ 1 7-¢ CyTKU MHTEHCHBHOTO
sedenust. Y Beex 6osbHbIX peructpuposaiiu Allcp, IIB/I, yactory
cepaeunbix cokpamennii (HCC), SvO,, ypoBeHb JTakTaTa B BEHO3-
HOIT KPOBHM, CyTOYHBIN TIAPOGATAHC, YaCTOTY HA3HAYEHUS U 1031~
POBKM CHMIIATOMUMETHYECKHX IIPENapaToB, a TakxkKe TSKeCTb CO-
crostus 1o mkajie SOFA. Y GosbHbIX 2-i1 TpyIiibl Ha dTanax 2—5
pernctpupoBaan 3uavenns CU, mHgekca ymapHoro obbema
(NYO), UTKJ1O u UOIICC.

[lantbie 06pabaThIBAIN CTATUCTIIECKH C PACIETOM CPETHIX
BEJINYMH U CPEHEKBA/PATUIHBIX OTKIOHEHN (¥), CPEAHUX Yac-
TOT pu3HakoB (P). [locTOBEepHOCTL OTINYMIT B 3aBUCUMOCTHU OT
XapakTepa paclpe/e/ieHns JaHHBIX OLEHUBATIU 110 (-KPUTEPUIO
CTpI0oIeHTa NN [0 HETTAPAMETPHIECKOMY KPUTEPHIO )°.

PesyibraThl U 00CyK/IEHAE

Ha MOMEHT BKJIIOUEHUSI B MCCJEIOBaHUS GOJIbHBIE
06€eux IPYIII 110 U3YYEHHBIM KJIMHUKO-Ia00PaTOPHBIM 10~
KasaTeJisiM He pasinuajiuch (tabu. 1, aran 1). Ha nporsixe-
HUU BCETo TepProjia MHTEHCUBHOTO JieueHHsT OOJIbHbBIE BbI-

namics (CHD) (group 1, n=51) and patients, the choice of thera-
peutic measures of which was performed according to the results
of TPTD («TPTD-controlled» intensive treatment, group 2,
n=56).

Groups did not differ by age (15t — 48.8£16.3 and 2nd —
50.1+15.3 years, P>0.05) or gender (male/female ratio: 34/17 and
37/19, respectively). The groups did not differ in the severity of
the condition (P>0.05) that included: of APACHE 1T 22.8+4.3 and
22.7+5.6, SOFA — 8.5+2.3 9.1+£2.2, CURB-65 [14] — 3.5%0.7
3.6x0.9, respectively.

All patients received an identical starting antibacterial treat-
ment and infusion of crystalloid solution (Ringer's sodium chlo-
ride, 0.9%) with, no blood transfusions performed..

Intensive treatment of patients in group 1 was carried out in
accordance with the protocol for hemodynamics correction in
early targeted therapy of sepsis [15] that aimed to achieve the tar-
get values of central venous pressure (CVP) of 8—12 mm Hg,
mean arterial pressure (MAP) 65—80 mm Hg if necessary by
assigning vasoactive substances and ensuring saturation of the
venous blood (SvO,) more than 70%.

In group 2, infusion therapy and prescription of sympath-
omimetic drugs was performed according to the results of TPTD.
The final goal was to ensure the index value of the global end-dias-
tolic volume (GEDI) within the 680—800 ml/m* range; indica-
tions for sympathomimetic drugs with cardiac effects were expect-
ed to result in decreasing the cardiac index (CI) to less than 2.5
L/min/m? whereas vasopressors should decrease total peripheral
vascular resistance (SVRI) to less than 1700 dynee*secm?®em®

All the patients at admission to the Intensive Care were per-
formed with the catheterization of a trunk vein (subclavian
and/or internal jugular) and femoral artery. Patients in Group 1
with femoral artery catheters were monitored for blood pressure
by patient monitoring system (Draeger Medical Inc., PA, USA).
In group 2, catheterization of the femoral artery catheter was per-
formed by Pulsiocath PV20151L204F (firm «Pulsion Medical
Systems»), which was connected to a monitor system PiCCO-
plus («Pulsion Medical Systems»). TPTD was performed by stan-
dard methods.

Parameters were monitored upon admission of patients in the
ICU prior to mechanical ventilation, then on days 2, 3, 5 and 7
during the intensive treatment. All the patients were monitored
for MAP, CVP, heart rate (HR), SvO,, lactate levels in the venous
blood, daily hydrobalance, frequency of administration and dosage
of sympathomimetic drugs, and severity of the condition ( SOFA
scale). The values of SI, stroke volume index (SVI) GEDI and
SVRI were recordered in patients of group 2 (stages 2—5).

The data were statistically processed and calculation of mean
values and standard deviations (), midrange features (P) was per-
formed. Significance of differences depending on the nature of dis-
tribution of the variables were assessed by Student t-test or non-
parametric chi-square test.

Results and Discussion

At the time of inclusion in the study, patients in both
groups studied by clinical and laboratory parameters did
not differ (Table. 1, step 1). Throughout the period of
intensive treatment patients had similar MAP and HR val-
ues. There was no intergroup differences in CVP values
when patients were entering the room, however, starting
from 2 days until the end of the observation period,
patients Group 1 patients demonstrated higher index. At
On days 1—3 of «TPTD-controlled» intensive treatment
with sympathomimetic drugs (group 2) was almost 2-fold
more successful compared to group 1, and the positive
hydrobalance at the same time was twice less. After 5-day
of treatment there was no intergroup difference in the fre-
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Ta6mmua 1. Kimnuko-iaboparopHble OKa3aTein y 00cie[0BaHHbIX 0O0JIbHBIX.

Table 1. Clinical and laboratory parameters in patients.

Parameters Values of parameters at the stages of the study (days) in groups
st 9nd 3nd 5th 7th
1 2 1 2 1 2 1 2 1 2

MAP, mmHg 7424136 718+14.5 881+9.7 854+73 932+45 835%£79 90.7+88 84.0+100 85.1+87 90.9+10.0
CVP, mmH,0 45502 43609 74+08 64+05* 7808 67+07* 84+07  74+07* 97+067 7.8+0.6*
HR, per min 116.3% 1178+  119£246 1221+215 1037+  1004= 98.6+ 1026+ 1027+ 922+
SvO,, % 59.0£74 573+67 783+86 803+  759+102 79.6+128 733+£73 793+9.8* 727118 76.6+59*
Lactate, mmol/1 192409 184+10 22+15 183*12 21+x09 18+x09 23£13 15£1.1* 15207 1.0£04*
Hydrobalance, ml — — 2830+882 1318+119* 1330+74 741+111* 102097 186+116* 149471 -183+£95*
Frequency of prescription — — 49 91# 39 75% 55 57 49 30%

of sympathomimetic, %
SOFA — —

8.5+23 9.1+2.2

6.7+2.6 7.8+2.0* 7.5%1.9 5.5+25% 6.6£2.0 3.9+2.9*

Note (npumeuanue): Parameters — nokasares; parameters value at the stages of the study (days) in the group — snauenne nokasa-
TeJieii Ha Tanax uccsaegosanus (cytkn) B rpynnax; MAP (mean arterial pressure), mmHg — cpeanee aprepuasibHOe JaBieHue, MM PT.
cr.; CVP (central venous pressure), mmH,O — meHTpasbHOe BEHO3HOE faBieHue, MM Boj. cT.; HR (heart rate), per min. — uacrora
CepIeyHbIX cokpariennii, yua./mum; SvO, (saturation of the venous blood), % — mHampsikeHue Kncaoposa B BEHO3HOI KPOBH, %;
Lactate, mmol/l — makrar, mmoub/o1; Hydrobalance, ml — runpo6ananc, mu; Frequency of prescription of sympathomimetic, % — ua-
CTOTA HA3HAUEHUS CMITATOMUMETUUYECKHUX JeKapcTB, Y%; SOFA (Sequential Organ Failure Assessment), score — 1iKajia OIEHKU OpPraH-
HO# HegrocTarounocTH, 6ainbl. * — Intergroup differences (P<0.05) by Student's test — pasiuus Mexay rpymmnamu 1o Tecty CTbeH-
ta. # — Intergroup differences (P<0.05) for the chi-square — pasnmuuuns mexmy rpynnamu 1o Kputepuio x>,

nesieHHbIX rpyin umenn ogannakoseie Allep u HCC. 11B/]
HE MMeJIO MEKTPYIIIOBBIX PA3JIUYMil TP MOCTYIIJIEHUN B
OT/IeJICHIEe, OJTHAKO, HAYMHAS CO 2-X CYTOK ¥ BILIOTH JIO
KOHIIa neproja HaboaeHust, y GoJbHbIX 1-if rpyImib! 1m0~
Kazaresib Ob1 Bbitie. Ha 5—7-¢ cyTku Jtedenst y GOJTbHbBIX
2-ii rpy1inbl Obln Bhiie 3HaueHus SvO, U HUXKe JIaKTaTe-
must. B 1—3-u cytku «TIIT/[-koHTpOIMpPYyEMOTO» UHTEH-
CHUBHOTO JIeYeHUsI HAa3HAYEHME CHUMIATOMUMETHYECKUX
npenaparoB Bo 2-ii rpyIiie OblIo IIPaKTHIEeCKH B 2 pasa 60-
Jlee aKTUBHBIM, YyeM B 1-if, TIpM 9TOM BeJUYMHA TTOJIOKU-
TEJBHOTO THAPOGaTaHca, HAPOTUB, OblIa B 2 pasa MeHb-
me. Ha 5-e CyTKM JedeHHUsT YacTOTa Ha3HAYCHUS
CUMITATOMUMETHYECKUX TPENapaToB HE UMeJa MEKIpyII-
MOBBIX OTJIMYUI, & K 7-M CyTKaM CTaHOBHJIACH MEHbIIE Y
6osbHBIX 2-i1 TpyIIbL IlooKuTenbHbIN THAPOOATAHC Ha
5-¢ cyTKH y OOJIBHBIX 2-ii IPyIIibl ObUI B 5 pa3 MEHbIIIE, K 7-M
CyTKaM TI0Ka3aTeJb Yy HUX CTAHOBWJICS OTPHUIIATETbHbIM.
Tskectb cocrostius 1o mkaie SOFA Ha artane 3 'y 60iib-
HBIX 2-1 TPyIIIbI ObLIa HECKOJIBKO O0JIbIie, ueM B 1-ii, a 3a-
TEM CYIIECTBEHHO CHIDKazmack. Ha 5—7-e cyTku JsiedeHust
orerka 1o SOFA Bo 2-ii rpynie 6bla Ha 2—2,5 Gaiia Hu-
e, ueM B 1-if. Jletanprocts B OPUT y Gosbrbix 1-ii rpym-
el coctaBuiia 49%, Bo 2-it — 33% (x* 3,899; p<0,05).
CpaBHIBasT «TeMOIMTHAMUYECKUN TTPOOUIH> ¥ 00CTe-
JIOBaHHBIX OOJIBHBIX, MOKHO OTMETUTb, 4TO B 1-ii rpyIe,
WHTEHCUBHOE JIeYeHUE B KOTOPOI TIPOBOJIMJIOCH B COOTBET-
CTBHMHM C TIPOTOKOJIOM PaHHEH IeJIeHATIPaBICHHOM Teparm
cercuca, COCTOsTHUE KPOBOOOpAIeHHs OBbLIO, B IEIOM,
Y/IOBJICTBOPUTEbHBIM. HaumHast ¢ 2-X CyTOK JiedeHust y/ia-
Basoch obecreunBarh pedepencubie 3nadenus Allcp n
SvO,. Baskueiiieit 1eqeGHON Mepoii Ipu 9TOM ObLIO Jiede-
HUE C JIOCTHKEHUEM BBIPAKEHHOTO TOJIOKUTETBHOTO THI-
pobajiaHca U Ha3HAYEHUE CUMIIATOMUMETHYECKUX IIperiapa-
TOB B noJoBuHe Habmogenuil. IlorpeGHOCTH B
3HAYUTEIBHOM TIOJIOKMTEJIBHOM THAPOOAIAHCE COXPAHSI-
JIACh BILIOTH /10 7 CYyTOK HAOJIOICHUS, IPK 9TOM YacTOTa Ha-
3HAUEHUS] CUMITATOMUMETUKOB TIPAKTUYECKU HE WM3MEHSI-

quency of prescription of sympathomimetic drugs, and by
day 7 the latter became smaller in patients in group 2 vs.
group 1. Positive hydrobalance on days 5—7 in patients in
group 2 was 5 times less and became negative. The severi-
ty of scale SOFA stage in 3 patients of the 20d group was
slightly greater and then decreased significantly. On days
5—7, the SOFA score in patients from the 20d group was
2—2.5 points lower than in the 15t group. Mortality in ICU
patients in group 1 was 49%, in the 20d — 33% (chi-square
3.899, p<0.05).

Comparing the hemodynamic profile of patients, it
should be stressed that in the 15t group, intensive treat-
ment in which it is conducted in accordance with the pro-
tocol of early targeted therapy of sepsis, circulation system
was in general satisfactory. Starting from 2 days of treat-
ment it was possible to provide reference values of MAP
and SvO,. The most important therapeutic measure in this
case was an infusion to achieveo positive hydrobalance and
the use of sympathomimetic drugs in half of the cases.
Positive hydrobalance was maintained up to 7 days of
observation, the frequency of prescription of sympath-
omimetics was virtually unchanged. In a group 2 patients a
comprehensive analysis of GEDI, SI, and defined SVRI
resulted in more sympathomimetic drugs usage than in
group 1, and the amount of positive hydrobalance thus
became twice less. The need for a more active sympath-
omimetic therapy persisted up to the third day of observa-
tion, and on days 5—7 it began to decrease substantially in
step 5 to become more rare curative measure than in group 1.
In this case, there was no need in infusions of large volumes
to keep positive hydrobalance that resulted in lower values
of CVP. Comparative evaluation of intergroup SvO,
dynamics and lactataemia provided reason to believe that
the use of indicators TPTD facilitated the selection of
optimal therapeutic measures and the amount of infusion
shown in individual patient, in particular, demonstrated a
need in sympathomimetic drugs. Due to treatment, the
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Ta6imua 2. lfeMmoguHaMuY€ecKUe napaMeTpbl y OOJIbHbIX.
Table 2. Hemodynamic parameters in patients.

Parameters Values of parameters at the stages of the study, days

st 3nd 5th 7th
CI, 1/min/m?* 29+1.1 3.2£0.8 3.6x1.4* 3.6£0.9*
SVI, ml/m? 35.3+11.04 36.6+8.8 44.7+10* 40.7+10*
GEDI, ml/m* 713+151.4 794.9+188.5* 757.7+83.7 766.7£101*
SVRI, dyn 15424645 1823+617* 1796+347* 1683+311

Note (npumeuanue): Parameters — nokasarenu; Values of parameters at the stages of the study (days) — snaueHus noxasaresneii Ha
aranax uceaenosanus (cyrkn); CI (cardiac index), I/min/m* — cepueunsiii ungexe, i/mun/m% SVI (stoke volume index), ml/m* —
nnzexc yaapuoro oonema, mi/m* GEDI (global end-distolic volume index), ml/m? — umekc rio6anbHOT0 KOHEIHO-AMACTONUYECKOTO
obbema, mii/m% SVRI (total peripheral vascular resistance index), dyn — ungexc o61imero nepudepuyeckoro coCyAuCTOro COMpPOTUBIIE-
nus. * — Significant differences (P<0.05) as compared to day 1 — snauumbie pasmnunst (p<0,05) 1o cpaBHenuio ¢ 1 aHem.

jgack. Bo 2-ii rpymie GOJIbHBIX KOMIUIEKCHBIN aHAJIN3
WUTKIO, CU, n OIIIIC onpeaenni 3Ha4UTENBHO OosIee ak-
TUBHOE Ha3HAYEHHWE CUMIIATOMUMETHYECKUX IPENapaTos,
yeM B 1-if rpyIie, a BeJIMYMHA TIOJOKUTEIBHOTO THAPOOA-
JIAHCA TIPK 9TOM cTaa B 2 pa3a Menbine. [lorpebnocts B 60-
Jlee aKTWBHON CHMITATOMUMETUYECKON Teparuu COXPaHs-
JIACh ¥ Ha 3-M CYyTKHU HAOMIOMEH s, a K 5—7 CyTKaM HaunHasIa
CYIIECTBEHHO YMEHBIATHCS Ha ATATe 5 CTAHOBSCH Ooee
penxoii seuebHON Mepol, yem B 1-if rpynie. CpaBHUTEb-
Hasl MEKTPYIINOBasi OlleHKa IuHaMuku SvO, 11 JTaKTaTeMuu
JTaeT OCHOBaHUE TI0JIaraTh, YTO UCTIOTIh30BaHNE TTOKa3aTesei
TIIT/T obseryaer BHIGOP ONTUMAIBHBIX JEUeOHBIX Mep |
o6beM uH(bY3WH, MOKa3aHHbIE KOHKPETHOMY GOJHLHOMY, B
YaCTHOCTH, OOBEKTUBHO IIOKA3BIBACT HEOOXOAMMOCTH Ha-
3HAYEHMS T€X WJIN WHBIX CUMITATOMUMETHYECKHUX ITperapa-
TOB. Bitarogapst aTomMy coctosiHie KpoBOOOPAILEH ST CTaHO-
BUTCST ONITHMAJIBHBIM, TOBBIIIAETCS TPAHCIIOPT KUCJIOPOIA 1
yay4dmiaetcs Trepudeprieckas IUPKYJISIHSA, YTO COIPO-
BOJK/IACTCS] YMEHBIICHUEM JIAKTATEMITH.

B namem uccaenosanun TIIT/I nossosuna usbe-
sKaTh U30BITOUHOM MH(DY3UK 1 06ECeYnTh K 7-M CyTKaM
MHTEHCUBHOTO JIeYeHUsI HYJIEBOH WM Jlaske OTPUIlATeJIb-
HbIil tuapobamranc. HebmaronpuaTnasa maToreHeTndecKas
POJTb TUTIEPTHAPATAIINH Y OOMBHBIX B KPUTHUECKUX COCTO-
SHUSX MOJKET 3aKJTI0YaThCsl B HApylieHUn (DYHKIUU Jier-
KUX ¥ YBEJMYEHNU PUCKA HEOIAronpusiTHhIX UCX0/0B [ 16,
17]. BrniosHe BeposITHO, UTO MOAOGHOE ITATOJOTUYECKOE
BJIMSHUE TUIICPTHAPOTAIINN XapaKTEPHO s OONBHBIX C
TsokeapiM TederreMm BII. Tlomaraem, uto ymensIienve ru-
MEPrujIpaTalii MOKET UTPATh IMOJOKUTEJIbHYIO POJib B
YIIYUIIEHUN KJIMHIYECKUX UCXO/I0B.

Ucnompzoarmne TIIT/] nomosHuTeIbHO K CTaHAAPT-
HOMY MOHUTOPUHTY TTO3BOJISIET HE TOJILKO BOBPEMST Peartpo-
Batb Ha namenernns CIU, OIICC, Ho n KoppurupoBath 00beM
undysuii, 1006UBACHh ONTUMATBHOTO THAPOOAIAHCA, TOCTU-
rasi IPY 9TOM a/IEKBATHOTO YPOBHS TKAHEBOH 1iepdy31u, 4To
MIPUBOINT K BOCCTAHOBJICHUIO M TOJJIEPKAHNIO HA OIpPEjIe-
JIEHHOM YPOBHE JIOCTaBKHM KHUCJIOPO/IA TKAHIM, TIPOSIBIISISICH
yBesmdenueM SvO,. VI3BeCTHO, 4TO YPOBEHD MOCIIETHETO T10-
KasaTess SIBJISeTCS Ba’KHBIM MapKepOM a/IeKBAaTHOCTH JI0-
CTaBKU KUCJIOPOJIA K KieTkam opranusma [18]. Kpome Toro,
BaKHYI0 MH(DOPMAIINIO O HEJIOCTATOYHOI 1iepdy3un TKaHek
¥ OPTAaHOB HeceT HAaKOIIJICHNE JJaKTaTa B KpoBu. [umepiakra-
TEeMUsI SIBJISIETCS] TIEHHBIM POTHOCTUYECKNM TI0Ka3aTeIeM

blood circulation was optimized with increased oxygen
transport and improved peripheral circulation that result-
ed in decreasing the lactataemia.

In our study, TPTD resulted in avoiding the exces-
sive infusion and provided zero or even negative hydrobal-
ance on day 7 of intensive treatment. Unfavorable patho-
genic role of hydration in patients in critical illness has
been widely discussed [16, 17] indicating that it might
interfere with the function of the lungs leading to adverse
outcomes. It is likely that this pathological effect is typical
for patients with severe CAP. It is believed that the
decrease in overhydration contributes to improving the
clinical outcome.

TPTD added to standard monitoring allows not only
to react to changes in SI round, but also to correct the vol-
ume of infusion for optimal hydrobalance while achieving
an adequate level of tissue perfusion leading to the restora-
tion and maintenance at a certain level of tissue oxygen
delivery, which was manifested with an increase in SvO,.
Known level of the latter is considered as an important
indicator of adequacy of oxygen delivery to the cells of the
body [18]. In addition, accumulation of lactate in the blood
provided an additional information about inadequate per-
fusion of tissues and organs. Hyperlactatemia is a valuable
predictor of survival in sepsis [ 19]. Both of these indicators
in patients receiving «TPTD-controlled» correction
hemodynamics were kept at the «best levels» versus stan-
dard therapy.

Evaluation of TPTD values (Table 2) showed that in
patients of group 2 the SR values were increasing to 5th
day at a median of 0.7 1/m/m?* mainly due to SVI, to which
at the 5th day the val;ues were 9 4 ml/m? greater than at the
baseline. Initially, lowered GEDI during the observation
period was within the normal range, although a slight
increase was traced on 5—7th days. Initially lowered SVRI
values were almost normalized by day 3 and remained at
this level until the end of the study. The TPTD results sug-
gest that hemodynamic improvement in the patients
occured by improving the pumping function of the heart
thus increasing the initially reduced vascular tone.

There is a good reason to believe that an increase in
the pumping function of the heart, improved oxygen trans-
port and tissue perfusion in patients treated with sympath-
omimetic drugs by prescription to objectify the deployment

www.reanimatology.com

GENERAL REANIMATOLOGY, 2015, 11; 2



DOI:10.15360,/1813-9779-2015-2-18-24

[THeBMOHUM .

BhDKUBaeMocTH mpu cericrice [19]. O6a yraszaHHbIX MOKaza-
Tenst y 6obHBIX, Tosrydasimx «TIIT/[-korTposmpyemyio»
KOPPEKIIMIO TeMOJMHAMUKH, HAXOAWJIUCH HA <JIYdIIeM»
YPOBHE, YeM TIPU CTAH/IAPTHOM Teparuu.

Ouenka gauubix TITT/I (Tabu. 2) nokasana, uro CU
y GOJIBHBIX 2 TPYIIITLI BO3PACTAJ, K 5-M CyTKaM HabJro/ie-
uusg B cpearem uHa 0,7 J1/MUH/M® TPENMYTIECTBEHHO 32
cuer YO, koTopblii k 5-M cyTkam 6b11 Ha 9,4 MJ1/M* 60J1b-
me, yeM B Hauaje HaOmofcHUSA. VICXOAHO CHUKEHHBII
WTK/O B Tedenmne Bcero nepuoaa HabIOICHUST HAXOII-
Cs B HOPMAJIBHBIX TIPefesiaX, XOTsI MPOCIEKUBAIOCH €TO
HEKOTOPOE yBeJndeHne Ha 5—7-¢ CyTKu. VICXOMHO CHU-
skeunabiii WOIICC mpakTudeckn HOPMaTM30BaJICSI K 3-M
CyTKaM M COXPAHSJICS Ha 9TOM YPOBHE BIIOTH /10 KOHIIA
nccnenoBanus. [lomydennsie pesynsrater TIIT/[ cume-
TEJBCTBYIOT, YTO YJIy4YIIEHUE FeMOAMHAMUKN Y 00cien0-
BaHHBIX GOJIBHBIX TIPOMCXOANIIO KAK 3a CUET YJIydIICHUsI
MIPOUBBO/INTEIBHOCTH CEP/IIIA, TAK 1 MTOBBIIIEHUS UCXOTHO
CHIKEHHOTO COCY/IICTOTO TOHYCA.

Ectb Beckue oCHOBaHUS MoOJIATaTh, YTO MOBBIIIEHUE
TTPOU3BOINTEILHOCTHU CEePIIa, YIyUIIeHne KUCIOPOAHOTO
TPAHCIIOPTA U TKAHEBOI nepdysun y OOJNbHBIX, [OTyYaB-
MIMX CUMIIATOMUMETHYECKUE MPEMapaThl 0 TTOKA3aHUSIM,
00bekTUBN3NPOBaHHbIM ¢ momompio TIIT/I, aswmuch
(haxropamu, orpeseIMBIIMMU CHUKEHUE TSIKECTH COCTOS-
HUs OOJIBHBIX K 7-M CyTKaM JIedeHUs] U YMEHbIIEHUE Jie-
taimpHocT B OPUT na 16%.

3akiaouyeHue

Takum o6pasom, onpesesnerue oobemMa UHOY3UU U
MOKAa3aHUN K HAa3HAYEHUIO CUMITATOMUMETHIECKUX Ipe-
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of TPTD, were the factors that determined the reduction in
severity of symptoms in patients at day 7 of treatment and
a decreasing the mortality in the ICU to 16%.

Conclusion

Thus, determination of the infusion and indications
for prescription of sympathomimetic drugs on the basis of
a comprehensive assessment of indicators GEDI, CI and
SVRI results in an improved clinical outcome in patients
with severe CAP and mechanical ventilation. This
approach allows the pathogenetically reasonable prescrip-
tion of sympathomimetic drugs, the increased demand of
which becomes evident starting from the first days of
intensive treatment and which allows to avoid the exces-
sive volume load. TPTD is appropriate to be included in
hemodynamic monitoring in severe CAP, especially in
patients with impaired hemodynamics.

MapaToB Ha OCHOBAHUN KOMIIJIEKCHOU OIEHKU TTOKa3aTe-
aeit UTKIO, CU n UOIICC pesynbTupyercs B yiyu-
[EeHUK KJINHUYECKUX HMCXOA0B Yy OGOJIBHBIX C TSKEIOi
BII, naxomstimuxcsa na MBJI. Takoit moaxom 1mo3BoJisieT
MATOreHETHYECKN 000CHOBAHHO HA3HAYATh CUMITATOMMU-
METHYECKHUE TIperaparhbl, MOBBIIEHHAS ITOTPEOHOCTh B
KOTOPBIX PETMCTPUPYETCS YK€ C MEPBbIX CYTOK MHTEH-
CUBHOTO JICYCHUSA M M30€raTh 4pe3MepHON BOJEMHUYEC-
koit Harpysku. TIIT/] nenecoo6pasHo BKIOYATH B FeMO-
NIWHAMWYECKUI MOHUTOPUHT TIPH TsLKeJIoM TedeHnu BII,
0C00EHHO ¥ GOMBHBIX ¢ HAPYTIECHUSIMHI TeMOINHAMIKH.
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