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Ienv uccnedosanus. Ouenka 3¢pHeKTHBHOCTH PpaHHEk IMMYHO3aMECTHTEIBHOM TePanuy y MOCTPAJABIIMX C TSIKEJIOl coue-
tannoit Tpasmoii (TCT). Mamepuan u memoowt. Uccrenosansi 225 nocrpagasuux B Boapacre 35,5+14,1 et ¢ TCT (ISS>30
6aJuIoB), U3 KOTOPBIX 158 ciryyaeB pa3BUTHSI HO30KOMHAIBHOI THEBMOHNMH. B 3aBHCHMOCTH OT IpHMEHEHHsI paHHEl HMMYHO-
samecrureabnoil repanun (PU3T) nonopckum nmmyHorao0yaunom IgG (ekeHeBHO B TeUeHHE NEPBBIX TPEX CYTOK) OOJIb-
Hble ObUIH pa3jiesieHbl Ha aBe rpymmst: 1-s1 (n=126), B KOTOPO#l cTanzapTHOE MHTEHCHBHOE Jedyenue aonoiusiu PU3T; 2-a
(n=99) — 6e3 PU3T. UMMyHOIOTHYECKOE UCCIeJ0BaHHE BHIOAHAIM B 1—3—6—9 cyTku mocie TpaBmbl. Onpeaesisiii 0THO-
cuTesbHOE U aGCOMOTHOE KOIMYECTBO JUM(OIHTOB 0CHOBHBIX nomyasuuii: (CD3*) — T-mumdonuros u (CD19*) — B-mm-
douuros, cyononyasuuii T-knerok: (CD4*) T-xeanepos u (CD8*) T-uurorokcnyeckux uMQpONHUTOB, KOHIEHTPALHIO M-
MyHOr100yaMHOB Kiaacca A, G, M (IgA, IgG, IgM); NOrIOTHTENbHYI0 M GAKTEPUIUAHYIO aKTHBHOCTh HEHTPODUIOB;
coJlepKaHue B CBIBOPOTKE KPOBU HUPKYJIHPYIOIMX HMMYHHBIX KoMiuiekcoB (6oapumx (BIIUK), cpeanux (CIIUK) u men-
kux (MIIUK)), a Takske kounenrpanuio C-peakrusnoro 6eiaxa (CPB) u npokanbiuuronnna (IIKT). B o6eux rpynnax ana-
JIM3MPOBAJIM YACTOTY PA3BUTHS HO30KOMHAJIbHOM ITHEBMOHHH H CEIICHCA, HCXOJ1 TPaBMbl. Pe3ynvmamut. IIpoBenenHoe uccie-
noBaHue moKasano, uro npumeHenne PU3T y nocrpagaBmmux 1 rpynmbl NPUBEJNO K YMEHbUIEHHIO YHCJIA OOJBHBIX €
nurensHoctbio IBJI 6osiee Tpex cyTok Ha 27,6%, CHU3UIO YACTOTY Pa3BUTHs IHEBMOHUM B PAHHHE CPOKH U cencuca Ha 24,3
1 5,2% COOTBETCTBEHHO; COKPATHJIO POIOKUTEIBHOCT NPeGIBaHNs B OTAeaeHnd peannmanuu ¢ 20,2 1o 12,5 cyTok, a je-
TaJdbHOCTh Ha 12,1% ymenbmmiacek. 3axmouenue. IlpumMeHenne panHeii MMMYHO3aMeCTHTEIBHON TEPANHHU TIPH JI€YEHUH MO-
CTPaJaBIIUX C TSKEJIO0N COUeTaHHON TPABMOIT IIO3BOJIMIIO COKPATUTD JIUTeabHOCTh VIBJI 1 yacToTy pasBuTHs HO30KOMHUAIb-
HOIl MHEBMOHHUH, YTO, B CBOIO OYepe/lb, CHU3WJIO JIETAIBHOCTh B MCCJIEIOBaHHBIX rpymnax. Knrouegvie cnoga: tsxenas
coyeTaHHas TPaBMa, HO30KOMHUAIbHASI THEBMOHHS, PAHHSSI HUMMYHO3aMeCTUTEJIbHASI Tepanus, UHQEKINOHHbIE OCJIO0KHEHHUS,
HUMMYHHBI aucOananc, npokaisuuoronut, ISS, BJI, retanpHocTs.

Objective: to evaluate the efficiency of early immune replacement therapy (EIRT) in patients with severe polytrauma
(SCI). Subjects and methods. Two hundred and twenty-five victims aged 35.5+14.1 years with SCI (ISS>30 scores), includ-
ing 158 cases of nosocomial pneumonia, were examined. According to the use of EIRT with donor immunoglobulin (IgG)
(daily within the first three days), the patients were divided into two groups: 1) standard intensive treatment was added by
EIRT (n=126) and 2) that without EIRT (2=99). Immunological examination was performed on days 1, 3, 6, and 9 after
injury. The investigators determined the relative and absolute counts of major lymphocyte populations: T (CD3*) and B
(CD19*) lymphocytes, those of T cell populations: (CD4*) helper T cells and (CD8*) cytotoxic T lymphocytes, the con-
centrations of the immunoglobulins A, O, and M classes (IgA, IgG and IgM), neutrophil absorptive and bactericidal activ-
ities, and the serum levels of large, middle, and small circulating immune complexes, C-reactive protein, and procalcitonin.
The incidence of nosocomial pneumonia and sepsis and the outcome of injury were analyzed in both groups. Results. The
performed investigation indicated that EIRT in Group 1 victims resulted in a 27.6% decline in the number of patients who

Azpec 1151 KOPPECIIOH/IEHIMH: Correspondence to:
[abanos Acsian Kypbanosuy Shabanov Aslan Kurbanovich
E-mail: aslan_s@mail.ru E-mail: aslan_s@mail.ru

OBIJAA PEAHMMATOAOT A, 2014, 10; 6 www.reanimatology.com



16

Injury

DOI:10.15360,/1813-9779-2014-6-15-23

had received mechanical ventilation (MV) for more than 3 days and reduced the rate of early-onset pneumonia and sepsis
by 24.3 and 5.2%, respectively, and the intensive care unit length of stay from 20.2 to 12.5 days, mortality rates by 12.1%,
and deaths by 1%. Conclusion. EIRT used to treat victims with SCI could decrease the duration of MV and the incidence
of nosocomial pneumonia, which in turn reduced mortality rates in the examined groups. Key words: severe concomitant
injury, nosocomial pneumonia, early immune replacement therapy, infectious complications, immune imbalance, procalci-

tonin, ISS, mechanical ventilation, mortality.
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HosokomuasbHasi THEBMOHUSI — OJTHO U3 YACTBIX WH-
(beKITIOHHBIX OCJIOKHEHUI KPUTHUECKNX COCTOSTHUI [ 1—3].

[TocTpamasmive ¢ TSPKECTBIO TOBPESKICHNT 110 IIKaJIe
ISS>30 OGamnoB u 00bBEMOM OCTPOH KPOBOMOTEPU
22000M7 OTHOCSITCS K TPYTITIE BBICOKOTO PUCKA Pa3BUTHS
MHOEKITMOHHBIX JierouHbIX ocyokHenuit (11J10), koropbie
peructpupyetcst y 65—90% MarnenToB 9TOH KaTerOpum.
ITpu aTOM ocHOBHOI TipanHON cMepTr B 50—70% ciryda-
eB apisorcs umerHo MJIO [4—6]. B obmeii cTpykType
BceX MH(MEKIIMOHHBIX OCTOKHEHUN Y MOCTPAJABIINX C TS-
skestoit couetannoit Tpasmoit (TCT) B oTienenusx peanu-
Maluy IepBoe MeCTO 3aHMMAIOT HO30KOMUAJIbHAs ITHEB-
MOHUSI ¥ THOMHBIN TpaxeoOpoHxuT [7—8].

VIMMyHHAsT cucTeMa — 9TO CJIOXKHAsST MHOTOKOMIIO-
HEHTHAs CCTeMa, OCHOBHOH (DYHKITHEH KOTOPOI SIBJISIETCS
HE TOJIbKO 00ecredeH e 3alUThl OT BHEAPUBIINXCS B Opra-
HU3M HMHQEKIMOHHBIX areHTOB, HO UM YHUYTOKEHUE T0-
BPEKACHHBIX M M3MEHEHHBIX COOCTBEHHBIX OENKOBBIX
CTPYKTYP, KOTOPbIe BO3HUKAIOT B IIPOIlecce HOPMAJTbHOMN
SKUBHEIEATETBHOCTA OPraHu3Ma, U B YBEJIMYEHHBIX KOJIU-
yecTBax — IMpHU TpaBMaX. VIMMyHHas crcteMa Urpaet Tak-
JKe OCHOBHYIO 9(h(heKTOPHYIO POJIb B peaM3alini CUCTEM-
HOTO BOCHAJTHTEJBHOTO OTBETAa Ha TSIXKEJAYI0 TPaBMY.
[ToaToMy 0COOEHHOCTH UMMYHHBIX HAPYIICHUI Ha PAHHUX
aTanax TpaBMaTHIECKON GOJIE3HN B 3aBUCHMOCTH OT TsIKe-
CTH TTOBPEKACHUI 1 00beMa IIePEeHeCEHHON 0CTPON KPOBO-
norepu y nocrpagasiux ¢ TCT npeacrasistior ocobblii
MHTEPeC JUISE MEIUIITHBI KPUTUYECKUX COCTOsTHMIA [9].

HecMmoTpst Ha TO, 9TO B HACTOSIIEE BPEMSI IOCTUTHY -
ThI 3HAUNTEJIbHBIE YCIIEXU B TEOPETHUECKON UMMYHOJIOTHI
U BPauU-UMMYHOJIOTH PACIIOJIATAI0T OOJbIIMM HabOpOM
MHOOPMATUBHBIX METO/INK, HAJIO IPU3HATD, YTO €IIle MaJio
CBeJIeHUH Kak 0 (YHKIIMOHUPOBAHUM UMMYHHOI CHCTEMbI
B 11€JIOM, TaK ¥ U3MEHEHUSIX B PA3JUUHBIX €€ 3BEHbSIX NPHU
KPUTUYECKUX COCTOSTHUAX opranusma [10].

Ha cerousininmii ieHb UMEIOTCS TOJIBKO €JIMHUYHbIE
paboThl, MOCBSIIEHHbIE UMMYHHOU HEOCTATOUHOCTH TIPH
MAaCCHUBHOI KpoBororepe 1 olieHKe a(hHEKTUBHOCTH PaH-
Hell MMMYHO3aMeCTUTEJIbHOI Teparnuy y NOCTPAJaBIINX C
OTKPBITBIMU paHeHusAMHE [11].

OreyTeTBYIOT PaboTHI 110 0GOCHOBAHUIO TIPOBEIECHUS
paHHell MMMYHO3aMEeCTUTEJBbHOIH Tepanuy y IMOCTPajlaB-
[IMX HA PAHHUX 9TalaX TPABMATHUYECKO OOJIE3HM, U OleH-
Ke ee BausHUS Ha pasBuTre MJIO n napameTpbl UMMYHHO#
cucrembl. /[0 HAaCTOSIIErO BpEMEHHU 3TOT METO/L UMMYHOTE-
panuu He SIBJSIETCS OOIIENPUHATHIM KOMIIOHEHTOM Jiede-
HIS TOCTPA/IABIINX C TSKETOH COueTaHHOH TPaBMOM.

Ileab paboTbr — omenka 3G(EKTUBHOCTH paHHEl
MMMYHO3aMECTUTEIBHON TePAluU B YMEHBIIEHUH YHCJIa
MHOEKITMOHHBIX JIETOYHBIX OCJOXKHEHU Y TTOCTPA/IABIINX
C TSIKEJION COYeTaHHOH TPaBMOTL.

Nosocomial pneumonia — one of the most frequent
infectious complications of critical states [1—3].

Patients with the severity of injuries on a scale ISS
>30 points and the amount of acute blood loss >2000ml are
at high risk of infectious pulmonary complications (IPC),
the frequency of which is recorded in 65—90% of patients in
this group. IPC is considered as a main cause of death in
intensive care units (ICU) in 50—70% of patients[4—6].

The nosocomial pneumonia and purulent tracheo-
bronchitis are at the first place within the overall structure
of infectious complications in patients with severe poly-
trauma in ICU [7, 8].

The immune system is considered as a vital system of
the body, the main function of which is not only to protect
against invading infectious agents, but also to destructal-
tered their own molecular structures, which arise during
the normal functioning of the body — the process that
might be increased in injury. The immune system also plays
a main effector role in the implementation of a systemic
inflammatory responses to serious injury. Therefore,
immune disorders are of particular interest to critical care
medicine particularly in patients with early stages of trau-
matic disease, severedamage and acute blood loss due [9].

Despite the fact that there is a considerable progress
in immunology and a large set of informative technologies
have been developed, the changes in various links of
immuno9logical parameters to mechanisms of developing
critical illness is still far from clarification [10]. To date,
there are only a few studies devoted to immune deficien-
cies due to massive blood loss, and the assessment of the
effectiveness of early immune therapy in patients with
open wounds has not been developed [11]. In addition,
there are no studies describing the effects of early immune
therapies in patients with early stages of traumatic disease
and evaluation of impact of trauma on the development of
IPC and status of the immune system. Moreover,
immunotherapies are not generally accepted component of
intensive treatment of patients with severe polytrauma.

The aim of study was to evaluate the efficacy of early
immune therapy in reducing the number of IPC in patients
with severe polytrauma.

Materials and Methods

The study included 225 patients with severe polytrauma
(ISS>30 points), who were treated in the ICU of the N. V. Skli-
fosofskiy Institute of Emergency Care in 2009—2014. Patients
who died within 12 hours after the injury, patients with combined
trauma, injuries of hollow organs, massive crushing of soft tissue
and purulent-septic focus of extrapulmonary localization, formed
in the early stages were excluded from the study.

The course of traumatic disease in 158 patients was compli-
cated by nosocomial pneumonia including a divisional group of
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TaGmuna 1. Xapakrepucruka rpymi nocTpajiaBiiuX, B 3aBUCUMOCTH OT PaHHEH UMMYHOTEPAIUK
Table 1. Groups, depending on the treatment of early immune therapy

Parameters Value of parameters in the groups
with early immune therapy without early immune therapy
Number of patients, n 126 99
Men, 7 (%) 93 (73.8%) 71 (71.7%)
Women, 7 (%) 33(26.2%) 28 (28.3%)
Average age (years) 36.2+14,4 35,7+14.4
Scores on a scale of ISS 41.748.9 42,0+8.5
Blood loss (ml.) 3208+1252 2811+£1084

Note (mpumeuanue): parameters — MccIe0BaHHbIE TIPU3HAKY; number of patients — KOJMYeCTBO NAIMEHTOB B TPYIIaX, #; men, 7 (%)
— MyKYnHbBL, women, 7 (%) — JKeHIINHLL; average age (years) — cpeanuii Bogpact (Jiet); scores on a scale of ISS — 6asrst o mikare
ISS; blood loss (ml.) — kposonorepst (ma); value of parameters in the groups — sHaueHue nokasareseil B rpynmnax; with early immune
therapy — rpynma ¢ panteii nMMyHO3aMeCTUTENBHON Tepamueil; without early immune therapy — rpymnma 6e3 panHeil uMMyHO3aMec-

TUTEJbHON Teparnm.

Marepuan u MeTO/bI

B uccrenopanve Briouetst 225 (164 mysxumnst u 61 sxentim-
Ha B Bogpacte 35,5+14,1 JjieT) nmocrpagaBIInx ¢ TIKENO0H coueTan-
Hoit rpamoit (ISS230 6asi10B), KOTOPbIE HAXOAUINCDH HA JICYCHUH
B otzesennu peanmmvaiun HUU ckopoit momoru nm. H. B. Cxiu-
docosckoro B 2009—2014 rr. B uccrenoBarnue He BKIIOYAIN TOCT-
PajIaBIINX, YMEPIINX B TedeHre 12 4acoB ¢ MOMEHTA TPABMBI, [IOCT-
palaBIminX ¢ KOMOMHUPOBAHHON TPaBMOM, ¢ TOBPEKAEHUSIMU
TIOJIBIX OPIaHOB, C MACCUBHBIMU PA3MO3KEHUSIMI MITKUX TKaHeH 1
PHOWHO-CENTHYECKUMI O4YaraMy BHEJIETOYHOI JIOKaJIM3aluu,
chopMUPOBABIIUMUCS B PaHHKE CPOKH. B 0poskHO-Tpancnopr-
ubix niporcuiectsusix (JITIT) mocrpagamu 137 (60,9%) nanuenros,
npu mazeHuu ¢ Boicotbl — 51 (22,7%); noesaHast TpaBma Gbiia y 18
(8%) moctpazmasiix, 6srroBast — y 10 (4,4%) 1 IponsBoICTBEHHAS
—v5(2,2%); B4 (1,8%) nabsmoaenusix MeXaHusM TPABMbI ObLI He-
U3BECTEH. Y OJIHOTO M TOTO JKe MOCTPAJIABIIEro OTMeYaIn CoYeTa-
HITe TPAaBM HECKOJIBKHUX aHATOMUYECKHX 00JIacTell Tesa, mpideM y
24 (44,4%) noctpaaBIiix — coYeTaHne TpaBM 4-X u GoJiee aHaTo-
Mudeckux obsacreil tesa. CpemHuil 6a TSKECTH TPABMbI 110
mkasie ISS onenuBazicst B 41,9%8,7 6amios. O6beM KpOBOIIOTEPH
cocrasuit 3033+1197 mur. UBJI nposossknTesibHOCTBIO /10 1 cyTOK
poBonn y 54 (24%) nocrpajasiuimx, 10 2 cytok — y 12 (5,3%),
10 3 cytok — y 16 (7,1%) u cBbinte 3 cytok — y 122 (54,2%). He-
VMHBA3MBHYIO BEHTHJISIIINIO JIETKUX nctiosbzoBasm y 10 (4,4%) na-
entos; B 11 (4,9%) nabmoaenusx nokasanuii k IBJI we 6bL10.

Teuenue TpaBMaTHUecKOi 6ose3Hn y 158 mannuenToB 0ca0K-
HUJIOCh HO30KOMHUAJIbHOIT ITHEBMOHUEH, CPe/Ii KOTOPBIX BbIIEIEHA
oTiesibHAsT TpyNa — 14 mocTpajaBInx, y KOTOpbIX Ha (doHe Tsi-
JKeJtoit aberenpyoneil THEBMOHIH TIPOU30IIIA TeHEPATU3AIINS
rporiecca, 1 pa3BIIICS TSKEJIbIN cenchc. J{narnocTnky Ho30KOMu-
AJIbHOI ITHEBMOHUU MPOBOAWJIN C HCIOJIb30BAHUEM KPUTEPUEB,
M3JI0KEHHBIX B POCCHIICKMX HAIMOHAJIBHBIX PEKOMEHIAIMIX:
«Hoszoxomuanpast maeBMonus y B3pocibix» |12]. Hozokomnains-
HYIO TTHEBMOHHUIO IMATHOCTHPOBAIH HA 3—5 CYTKH [OCJIE TPABMBI.
OCHOBHBIMU BO30OYIMTE/IAMU THEBMOHUK Y GoJIbHBIX Ha VIBJI siB-
JISTACH TpaMOTpUIaTeIbibie Oakrepun — 86,4%. Cpean HUX TIpe-
obaananu Acinetobacter sp. (30,5%), K.pneumoniae (22,0%),
B.cepacia (13,2%) n Paeruginosa (10,2%). Ocrasuinecs 10,5%
rpaMOTPHIATEIbHBIX GaKTepuii — ApyTHe dHTEPOOAKTEPHN. 30J10-
THCTBIIT cTadUIOKOKK BeTpevasicss B 11,9% u nposk. rpubsl poza
Candida — B 1,7% ciyyaes. [[narsos cercrica BbICTABJISIIN B COOT-
BETCTBUH C MEXK/YHAPOIHBIMU KpuTepusivmut [13].

[Ipu moCTyIIEHN ] MOCTPAIABIINX CITyIaiiHbIM 06pasoM (Me-
TOJl KOHBEPTOB) pasaesnin Ha 2 rpynmsl: 1-g (n=126), B KoTopoit
CTaH/IaPTHOE MHTEHCUBHOE JIEYeHIE JIOTIONHSIN PAHHENH HMMYHO-
3amectutenbuoit tepanueit (PU3T); 2-a (1=99), B koTOpOIi NH-
TEHCUBHOE JIedeH e MTPOBOANIIN B OJTHOM 0Gbeme, Ho 6e3 PII3T.

Ipynisl He pazaryaIich 1o jgeMorpaduueckuM rmokasare-
JISIM, TSZKECTH TPaBMBI U 00beMy KpooroTepu (Tabu. 1), a Tak-
JKe 110 KOJMYECTBY IAIMEHTOB C TPaBMOIl TOJIOBBI M TPY/H.
PU3MT npoBoauin myrteM BHYTPUBEHHOTO BJINBAHUS JJOHOP-
ckoro ummyHnoraoOyuna 1gG B gose 150—200 mur eskeIHEBHO

14 patients with generalization of the acute pneumonia and who
developed severe sepsis. Diagnosis of nosocomial pneumonia was
carried out using the criteria set out in the Russian national rec-
ommendations, <«Nosocomial pneumonia in adults» [12].
Nosocomial pneumonia diagnosed by 3—5 days after injury. The
diagnosis of sepsis was exhibited in accordance with the interna-
tional criteria [13].

Immunological evaluation was performed in 1—3 days and
6—9 days after injury and included determining the relative and
absolute number of lymphocyte populations: CD3*-T lympho-
cytes,CD19* B-lymphocytes, helper CD4* T cells,cytotoxic
CD8* T cells. The immunoregulatory index (IRI) evaluated as a
ratio of CD4" T cells to CD8" T cells and concentration of
immunoglobulins A, G, M (IgA, 1gG, IgM) were determined.
The absorption activity of neutrophils and bactericidal activity
(oxygen metabolism) were determined by a latex test and spon-
taneous and stimulated NBT test (nitroblue tetrazolium)
(sp.NBT and ind.NBT), correspondingly. Coefficient of activa-
tion (CA), reflecting reserve bactericidal capacity of phago-
cytes (ind.NBT/sp.NBT) was computed based on obtained
results for each sample. The profile of serum circulating immune
complexes included three parameters: high (BTSIK), medium
(STSIK) and small (MTSIK) determined by precipitation with
polyethylene glycol. as well as the Concentration of C-reactive
protein (CRP) and procalcitonin (PCT) were determined by
routine clinical commercially available tests.

Early immune therapy included donor immunoglobulin
for intravenous infusion (Nnormal Immunoglobulin for injec-
tions, Mikrogen, Moscow, Russia) at a dose of 150—200 ml
(7,5—10 g IgG) daily for the first three days Depending on the
treatment, all patients were divided into two groups: I group,
with 126 patients received standard intensive treatment, which
was supplemented by intravenous administration of
immunoglobulin on the first 12 hours of injury, and group II,
with 99 patients who received standard intensive treatment
without immune therapy (Table 1). Immunological criteria for
evaluation included 9 immune status parameters with proven
diagnostic value varying during the aseptic and bacterial
inflammations: total leukocytes count, relative amount of lym-
phocytes including subsets of T-cells, latex test, sp.NBT/
ind.NBT tests, concentrations of IgA, IgG, IgM. Our previous
studies identified ranges of variation of these parameters in
1—3 days in patients with a smooth flow of post-traumatic
period, which allowed them to be considered as an adequate
responses of the immune system to damaging factors [14, 15].

The results were statistically processed using the package
«SPSS 11.5». In characterizing the random variables, we pointed
out the average (M) of random variables, standard deviation (&)
and the sample size (n). For comparison of quantitative data non-
parametric Mann-Whitney U was employed due to character of
distribution of variables The statistical significance of differences
between groups was tested using Chi-square test for contingency
tables (2X2) [16 17].
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Ta6muua 2. Bimsinie paHHeil MIMMYHOTEPAIUK HA Pa3BUTHE UH(DEKIMOHHBIX OCIOKHEHUI U HCXO/IBI
Table 2. Influence of early immunotherapy on the development of infectious complications and outcomes

Parameters Value of parameters in the groups

I i © P
Number of patients in group, n 126 99
Mechanical ventilation over 3 days, n (%) 53 (42.1%)* 69 (69.7%)* 17.055 0.000
Pneumonia, n (%) 75 (59.5%)* 83 (83.8%)* 15.674 0.000
Sepsis, 7 (%) 5(3.9%) 9(9.1%) 2493 0.114
Died, n (mortality %) 14 (11.1%)* 23 (23.2%)* 5928 0.015
Average hospital stay 12,5% 20,2#

Note (npumeuanue). Parameters — nokasaresu; number of patients in group, n — xoaudecTBo GOJNBHBIX B rpyIiax, #; Mechanical
ventilation over 3 days, n (%) — ¢ IBJI cBbime 3 cyTok; pneumonia, n (%) — mHeBMoHUS; sepsis, n (%) — cencuc; died, n (mortali-
ty %) — ymepiio (cMmepTHOCTD %); Average hospital stay — mumreaprocts npeboiBatust 8 OPUT, value of parameters in the groups —

3HaYeHMe MoKasareseil B rpynmax. *

— the differences were significant between groups by chi-square test for contingency tables

(2X2) pasyums JOCTOBEPHBI MEXK/Ay rpynnaMu no kpurepuio y% # — the differences between the two groups were significant by
Mann-Whitney test, P<0.05 — pasamdust MeXIy AByMs TPYIIAaMi ObLIN 3HAYUMbBIMH 110 KpUTEPUI0 MaHH— YUTHIL.

B TeueHMe MEePBBIX TPEX CYTOK, HAYMHAs ¢ HepBbiX 12 yacos oT
MOMEHTA TPABMBI.

VIMmyHoOJIOTHYeCKOe HCCe/loBaHne BBITOMHSIN B 1—3 1
6—9-e cyTku 1ocsre TpaBMbl. OTPeNeNsUI OTHOCUTENBHOE U a0-
COJIIOTHOE KOJMYEeCTBO JUM(MOINTOB OCHOBHBIX ITOMYJISI-
nuit: (CD3%) — T-numdouuros u (CD19%) — B-mumdoru-
ToB, cyononyssiuii T-kierok: (CD4") T-xeanepos u (CD8T)
T-mroTokcnueckux JUMQOIUTOB C PACUETOM UMMYHOPETryJisi-
topuoro unzgekca CD41/CD8* (MUPU), kounenTpanuu mmMmy-
HoraobyanHoB kiaaccoB A, C, M (IgA, IgG, 1gM). UccrenoBaiu
TaK’Ke MOTJIOTUTEJIbHYI0 aKTUBHOCTh HEHTPO(MUIIOB C TTOMOIIBIO
JlaTeKc-TecTa U GaKTePUIUAHYIO0 AKTHBHOCTD (KUCJIOPOIHBII Me-
TabOMM3M) — C TIOMOIIBIO CIOHTAHHOTO ¥ WHIYIIMPOBAHHOTO
HCT-rectoB (c. HCT u una. HCT) ¢ pacuerom koaddutmenta
axrusaiuu (KA), orpaxkaioniero pesepsHoii 6akTepuIuaHoll 1mo-
tennuain daromutupyomux kiaetok (maA.HCT/ ci.HCT). Om-
pesesisiiin cojiepKanne B ChIBOPOTKE KPOBU IUPKYJIUPYIOIINX
UMMYHHBIX KOMILIEKCOB Tpex Besnnuuu: Oosbmux (BIIK),
cpennux (CIHIUK) n menxux (MILVIK) meTomom ocaxienus 1mo-
JINATUJIEHTJIMKOJIEM, a TakKe KOHIeHTpaluio C-peakTHBHOrO
6enka (CPB) u npokanpiuronnna (ITKT).

B kauyecTBe MMMYHOJIOTHYECKUX KPUTEPHEB JIJIST OIEHKU Xa-
paKTepa UMMYHHOTO OTBeTa B 1—3 CyTKuU 1ocsie TpaBMbl ObLIN BbI-
GpaHbl 9 MHTETPATbHBIX MAPAMETPOB UMMYHHOTO CTaTyca, H3Me-
HSTIONUXCST B XOJI€ Pa3BUTHS ACENTHYECKOTO U GaKTEpPUaIbHOTO
BOCHAJICHNS, 1 MMEIONINX JJOKA3aHHYO MArHOCTUYECKYIO 3HAYM-
MOCTB: 0011ee KOJINYECTBO JIEHKOIMTOB, OTHOCHUTENbHOE KOJIYe-
cTBO JIMMOIHITOB, B ToM uncie T- B-kierox, sateke, ci. HCT n
i HCT-recrsl, konnenrpanus IgA, IgG, IgM. Hammmu npessi-
JYIIME MCCJIEIOBAHUSIMU OIIpe/iesIeHbl INAa30Hbl M3MEHEHU T
9TUX TIapaMeTpoB B 1—3 CyTKHU y MOCTPA/IABIINX C IJIQ/IKUM Teyde-
HUEM ITOCTTPABMATUYECKOTO MEePHO/Ia, YTO MO3BOJINIIO UX CYUTATh
OTpaskeHreM aJeKBATHOTO OTBeTa MMMYHHOIH CHCTEMbI HA KOM-
JIEKCHOE JleficTBIe TOBpeskaaoniux ¢axkropos |14, 15].

[Tostyuennble pe3yJsrarTsl GbuI 06pabOTAHBI METOLAMHU Ma-
TEMAaTHYeCKOIl CTaTUCTHKHU C HcHoJb3oBaHmeM mnakera <«SPSS
11.5». Ilpu xapakTepucTrKe CIyYaiiHbIX BEJINYNH, YKa3bIBAIN Ma-
TeMaTHuyeckoe oxkuganue (M) ciyuaiinoit Besnunnsl (£) o (cTan-
JIapTHOE OTKJIOHEHUE) U 06beM BBIGOPKH 7. [[JIst CpaBHEHIIST KO-
YECTBEHHBIX JIAHHBIX HCIIOJIb30BAJICS HellapaMeTpUuecKuil
kputepuit U Manna-Yurau. Cratuctudeckast 3HaYUMOCTD CBSI3H
[IPU3HAKOB B TPYIIIAX POBEPSIIIH € MOMOIIbIO Xu-KkBajpara [Tip-
cona Jist Tabsuil conpsikentocTr (2X2) [16, 17].

PesyibraThl U 00CyK/IEHAE

Pannsiss MMMyHO3aMeCTUTEIbHAS Teparus oKasa-
nach 3hPEKTUBHON 1e4eOHO-TIPOPUIAKTIICCKON MEPO.
B 1-ii rpynmne nocrpamasiux (tabsr. 2) ObLIO MEHbIIE Ha-
GurozieHuii ¢ npoposskuTensHocThio IBJI Gosee 3 cyr., a
TaKkKe ObLIN HUIKE 4acTOTa Pa3BUTUS [THEBMOHUU W Jie-

Results and Discussion

Majority of patients (78.6%) with the severity of
damage on a scale ISS >30 points and the amount of acute
blood loss >2000ml from the first day of the injury experi-
enced of a disbalance of cellular and humoral immune sys-
tem parameters with a marked decrease of immunoglobu-
lins level that washe most significant for IgG. The analysis
of the dynamics of immune system parameters was per-
formed in post-traumatic period. The duration of mechan-
ical ventilation, incidence of infectious pulmonary compli-
cations, and outcomes were considered. Table 2
describestwo groups that included patients of comparable
age, sex, severity of damage assessment point on the scale
of ISS, and the volume of acute blood loss. Comparative
analysis show significant differences between patients with
standard thgerapy and immune therapy initiated on the
first day after the injury and with distinct in durations of
mechanical ventilation and infectious pulmonary and sep-
tic complications average value of bed-day stay in the ICU
and mortality (Table 2),

In group I there were 53 patients (42.1%), who car-
ried out the mechanical ventilation for more than three
days, whereas group II includedmore patients (69 patients,
or 69.7%). In group I, pneumonia 75 patients (59.5%)
developed pneumonia, 5 (3.9%) developed sepsis, whereas
in the comparison group 83 patients (83.8%) developed
pneumonia and 9 patients (9.1%) developed sepsis.
Fourteen patients of the I group died (11.1%) and 23
(23.2%).patients died in group II.

Comparative analysis of the dynamics of immuno-
logical parameters showed significant differences between
groups depending on the ongoing immunotherapy. Figure
1 demonstrates changes in the concentration of IgA, 1gM,
IgG during the observation period in both groups.

As can be seen from the data presented in Fig. 1,
changes in the concentration of immunoglobulin depended
on the ongoing immunotherapy. By 6—9 days patients of
group I a demonstrated significant (p<0.05) increase in the
concentration of immunoglobulin of all classes, while
patients in group II experienced significant decrease in
IgG concentration (p<0.05).

Fig. 1, b shows the changes in total number of leuko-
cytes and relative amount of lymphocytes influenced sub-
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DlgA (/) MIM (/D BleG (/D) O Leukocytes 10° B Lymphocytes (%)
12 12 11,0 11,3 11,1 11,1
10 i 10 9,1*
79 8,5 7,8* 79
8 8-
6,0
6 6 5,7
4 7 2 6* 4
9. 1,70’ 1,3 1,70’9 1,6 1’ 2
0 0
1-3 days 6-9 days 1-3 days 6-9 days 1-3 days 6-9 days 1-3 days 6-9 days
Group I Group II Group I Group 11
OT-lymph. (CD3+) HB-lymph. (CD19+) OLatex B sp.NBT Oind.NBT d
80 - 72,9% 75,5 60
1671 66,5% 53,4
70 P 48,4
" 50 | 47,0 44,2 ?
50 - 40 35,2
40 -
- 4.9° 30 25,8 . 23,9 26,5
19,3 19,4 , !
2 17,2 20| (72 14,4 14,4
10 10
0 |
1-3 days 6—9 days 1-3 days 6—9 days o
Group 1 Group II 1-3 days 6-9 days 1-3 days 6-9 days
Group 1 Group 11

Puc. 1. [Ilunamuka napaMeTpoB HMMYHOTPaMMBbI YPOBHSI Y IIOCTPA/IABIINX B HCC/IEJOBAHHBIX IPYIIAX:

Fig. 1. Dynamics of immunological parameters in patients depending on the inmunotherapy.

Note (npumeyanue): groups — rpymia; days — anu; * — Intergroup differences were significant by Mann-Whitney U-test (P<0.05)
(BHYTPHUTPYIIIOBBIE PA3INYUs HOCTOBEPHBI 10 kpureprio U-Manna-Yurnu, p<0,05). a — IgA, IgM, IgG — ummynornoGyunbr: 1gA,
IgM, IgG; b — the relative number of leukocytes and lymphocytes — orHOCHTEIBHOE KOMMYECTBO JefikormTOB 1 MbOLNTOB; ¢ — the
main populations of T- and B-lymphocytes — ocrosmbie nonyasaun T- u B-mmdonurtos; d — absorptive activity and oxygen metabo-
lism of phagocytic cells — morsorurenbHast akTHBHOCTD 1 KICTOPOAHBIN MeTab0M3M (haronnTHPYIONIX KIETOK; latex — JaTekc-TecT;
sp.NBT-test — spontaneous nitroblue tetrazolium test — conTanmbiii Tect ¢ HuTpocunum TerpasonneM; ind. NBT — induced nitrob-
lue tetrazolium test — WHIYIUPOBAHHBINA TECT C HUTPOCUHIM TETPAZOJIIEM.

TaJBPHOCTB. JacToTa pasBUTHS CelcHca He MMesa MeX-
TPYIIIOBBIX OTJINYHIL.

CpaBHUTEJIBHBII aHAJIN3 ANHAMUKHY [TAPAMETPOB M-
MYHOTPAMMBI Y TTOCTPA/IABIIIX CPABHUBAEMBIX TPYIII TaK-
’Ke BBIIBIJI CYIIECTBEHHbBIC PA3/INUUsl B 3aBUCUMOCTU OT
IPOBOANMOI MMMyHOTepanuu. VI3MeHeHUsT KOHIIEHTpa-
mn IgA, 1gG, 1gM 3a nepuo HabioieHus], B CpaBHIBae-
MBIX TPYTIIax, IPeCTaBaeHbI Ha puc. 1.

Kak cieztyet n3 1aHHBIX, TIPE/ICTABICHHBIX Ha puc. 1, a,
y octpajaBiux B rpynmax I u I, nsmenenne koHIeHTpaImm
UMMYHOTJIOOYJIMHOB UMEJIO Pa3HOHATIPABJICHHBINH XapaKTep
1 3aBHCEJIO OT MPOBOANMON MMMyHOoTeparmi. K 6—9 cytkam
B I rpynme ormevann nosbimenne (p<0,05) KoHIEHTpATIH
NMMYHOTJIOOYJIMHOB BCEX KJIACCOB, TOT/IA KAK Y MOCTPajiaB-
mx [T rpymmsr otmedamn camskenne 18G (p<0,05) u teren-
U0 K YMEHBIIEHNIO YPOBHsI IPYTHX UMMYHOTTIO0YJIMHOB.

VHTerpasbHBIMI [I0KA3aTeIIMH, XapaKTePU3YIOIH-
MU OTBET KJIETOUYHOTO 3BeHa MMMYHHOI CHCTEMBI Ha BOC-
HaJIeHne, SIBISIOTCsT 00IIee KOJTNYECTBO JEHKOIUTOB U M0~
myJsiuoHHbIH cocta JuMdoruto (CD3*-kietok). Ha
puc. 1, 6 mpecTaBIeHO U3MEHEeH e ODIIEro Yrcaa JeHKo-
IIUTOB 1 OTHOCUTETIBHOTO KOJINYECTBA JUMQOIITOB IO/
BJIMSTHIEM 3aMECTUTETBHON MMMYHOTEPAITHHL.

Kak ciemyer U3 JaHHBIX PUCYHKA, IPOBEJCHUE 3a-
MECTUTEJIbHON IMMYHOTEPAIINH He B0 HA JUHAMUKY

stitution immunotherapy. As follows from the figure, hold-
ing the immunotherapy substitution did not affect the
dynamics of the total number of leukocytes, but facilitated
a significant (p<0,05) increase in the proportion of lym-
phocytes. Basic regulatory populations — CD3* T lym-
phocytes were significantly increased. The relative amount
of CD19" B lymphocytes and their function was not
changed. In patients of group II there was a further decline
of relative number of lymphocytes (Fig. 1, b), including
CD3" T cells and a significant (p<0,05) increase in the
proportion of CD19% B cells (Fig. 1, ¢). The lack of
increase in the concentration of immunoglobulins in
patients of group 11, as reflected in Fig. 1, a, may indirect-
ly indicate the functional inferiority the population of
CD19" B lymphocytes.

The study of the dynamics of the absorption (Latex
test) and bactericidal activity of phagocyte cells (NBTsp
and NBTind tests) also revealed differences between two
groups (see Fig. 1, d).

In group I changes of all investigated parameters
presumably reflected the preservation of functional activi-
ty of neutrophils. Moreover, the normalization of the
absorptive activity of phagocytes accompanied by a
marked increase in the AC reflecting the reserve of bacte-
ricidal potential (Ind.NBT / Sp.NBT) in group I to 0.35,
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00111ero ymcsa JeHKOIUTOB, HO CII0COOCTBOBAIO YBEJIN-
gennio (p<0,05) mosau nmumbponuros. Ha puc. 1, 6 mpex-
CTaBJIEHO U3MEHEHUE MOIYJISIUOHHOTO cocTaBa JuMdo-
(p=<0,05)
OCHOBHOI1 perynupyiotreit nomyssnun — CD3*(T)-num-

IIUTOB, JIEMOHCTPUPYIONIETO yBEJUUYEHUE
ormroB. OtHOCHTENBPHOE KosMMdecTBO CD19%(B)-mmm-
(ormToB 1 uX GYHKIUS IPU HTOM HE MEHSJIUCH. Y TOCT-
pamaBmmx Il rpynmsr oTMedeHO manbHelIIee CHUKEHUE
OTHOCHTEJIBHOTO KoJimuecTBa Jumdonutos (puc. 1, 6), a B
ux yucie — ymenbierue goau CD3T u yBenmueHue
(p<0,05) momu CD19*-xaerox (puc. 1, 8). OTcyTcTBUEe
NPUPOCTA KOHI[EHTPAIIMU KMMYHOTJIOOYJIMHOB Y TIAIEH-
ToB Il Tpynmer, oTpaskennoe Ha puc. 1, a, KOCBeHHO yKa-
3bIBaeT Ha (DYHKITMOHAIBHYIO HEITOJTHOIICHHOCTD MOTTYJIsI-
un CD19%(B)-numdornuros.

Uccnenosanme muHaAMWUKHW ToriaoTuTeapHon (Jla-
TEKCT-TECT) U OAKTEPUIUIHON aKTUBHOCTH (DaroluTHpy-
fomux kjaetok (HCTen. m HCTunm.-tector) Takke BbIABU-
JIO Pa3aMuns B cpaBHMBaeMbIX rpynmax (puc. 1, 2). Ilpm
MIPOBE/ICHUH 3aMECTUTEIbHOI nMMyHoTepanuu (1-s rpyr-
11a) U3MEHEHHe BCEX MCCJEOBAHHBIX MOKa3aTeseil oTpa-
JKajIo coxpaHenue (PyHKIIMOHAIBHON aKTHBHOCTH HEHTPO-
dunos. Bonee TOTO, HOpMANU3AIUS TMOTTOTUTETBHON
AKTUBHOCTHU (haroiuTOB COMPOBOXK/IATACH 3aMETHBIM YBe-
smuenreM KA, orpaskaroniero pesepBHbIil GakTepUIHAHBIIT
morentan (Muan. HCT/Cn.HCT), 8 I rpymme ma 0,35, Tor-
na kak Bo II rpymme (6e3 uMmyHoTepanuu), Ha GhoHe co-
XpaHgIoNelcss HU3KOW TOTJIOTUTENHHOW aKTUBHOCTHU
(Hopma 55%2,5%) — Tosbko Ha 0,19.

Kax ciieryer 13 1anHBIX PUCYHKA 2, B 00€NX Ipymax
yiKe B [IePBbIe CYTKU ¢ MOMEHTA TPABMbI, OTMEUAJIM 3HAUN-
TebHOE TIOBBIIeHNe cpearero ypoBHs IIKT, ograxo mu-
HAMHKa €ro CYIIECTBEHHO Pa3/nyaiach B 3aBUCUMOCTH OT
MIPOBE/IEHUST PaHHEH MMMYHO3aMECTUTEJIbHOM Teparnuu.
Ha 6—9 cyrku B rpymie I (¢ panneit mMMyHOTeparueii)
orMmevasn 3HagrMoe (p<0,05) cHIKEHNe CPEAHET0 YPOBH
IIKT ¢ 3,3 10 0,7 ur/mui, B 10 Bpems kak B rpyie 11 (6e3
nmmyHortepanun) Ha 6—9 cytku yposenb ITKT nosbicui-
cst ¢ 3,4 10 4,9 ur/mi.

Takum 06pasoM, IMHAMUKA UCCJIEI0BAHHBIX UMMYHO-
JIOTMYECKUX APAMETPOB TOATBEPKAAECT O0OOCHOBAHHOCTh
IIPOBOJIMMOIl paHHEN MMMYHO3aMECTUTEJIbHON Teparuu,
a(hdHEKTUBHOCTD KOTOPO# TOATBEP:K/IEHA YMEHBIIICHUEM Ha
27,6% momu mocTpaaasimux, kKotopbiM MIBJI posoanmm 60-
Jiee Tpex CyTOK, Ha 24,3% — JOJIM MATINEHTOB ¢ THEBMOHH-
eif, pasBUBIIEHCS B paHHUE CPOKH, HA 5,2% — OGOJBHBIX C
cernicrcom 1 Ha 12,1% — gncima ymepinmx.

[TpencraBienne 0 TOM, YTO UMMYHHAsi CHCTEMA BblI-
TIOJIHSIET TOJIBKO OJIHY (DYHKIIMIO — 3alUTY OpraHU3Ma OT
BHEJ/IPEHUS BCETO YYKEPOJIHOTO, IABHO ycTapesa. B Hacro-
siiee BpeMsi JIOKa3aHo, YTO MMMYHHAsI CHCTEeMa TaKkKe pea-
JIN3YET U KOHTPOJIMPYET CUCTEMHYIO BOCIATIUTEBHYIO pPe-
AKIIMIO, PA3BUBAIONILYIOCS B OTBET Ha MOBPEK/IEHUE TKAHEI.
B aTtoM yyacTBYIOT [EHCTBYIOIINE COJPYKECTBEHHO Pas-
HbI€ PEryJISITOPHbBIE CETEBbIE CUCTEMbI OJIMHAKOBON CTerie-
HU caA0KHOCTH. C KJIMHUYECKOI TOUKHM 3PEHUS TsKesast
TpPaBMa PAacCTpanuBaeT HOPMasibHble UMMYHHbIE (DYHKITUI
U CO3/IaeT TPEANOCHIIKA K PA3BUTUIO OTIACHBIX MH(DEKIN-

whereas in group II (without immunotherapy-less values
were obtained (0.19).

Figure 2 shows a significant increase in the average
level of PCT in both groups, however, the dynamics of PCT
varied significantly depending on early immune therapy. On
6—9 days in group I (with early immunotherapy) patients
demonstrated significant (p<0.05) decrease of PCT values
(from 3.3 to 0.7 ng / ml), while in group II (no immunother-
apy) at the PCT level increased from 3.4 to 4.9 ng / ml.

ROC-analysis revealed the importance of the severi-
ty of damage to ISS scale and scope of acute blood loss for
the early prediction (within the first 12 hours after injury)
immune disbalance in patients with severe polytrauma, the
values of the area under the curve amounted to scale ISS —
0,844 and magnitude of acute blood loss — 0,759.

Significant dependence of infectious pulmonary com-
plications of immune disbalance was confirmed by contin-
gency tables (2X2), Pearson Chi-square = 49.505 (p<0.001).

Thus, the dynamics of the studied immunological para-
meters confirms the validity of ongoing early immune thera-
py, the effectiveness of which is confirmed by a decrease of
27.6% share of the patients, which was carried out over three
ventilator days, 24.3% — the proportion of patients with
pneumonia, in the early stages, to 5.2% — of patients with
sepsis, by 12.1% — the number of deaths. Average length of
stay in the ICU decreased from 20.2 to 12.5 bed-days.

Currently it is evident that the immune system not
only defends against infectious pathogens but implements
and monitors the systemic inflammatory response that
develops in response to tissue damage. From a clinical
point of view, a serious injury upsets normal immune func-
tion and predisposes to the development of infectious com-
plications in patients of post-traumatic period [18, 19].
Disbalance of immune function and access to the circula-
tion at early stages post-insult (first day after trauma or
major surgery) of pro-and/or nti-inflammatory cytokines,
acute phase proteins including C-reactive protein and pro-
calcitonin, have been repeatedly reported in the scientific
literature [20]. It is known that extensive tissue damage
accompanied the massive blood loss affects both adaptive
and innate immune system [21, 22]. Neutrophils play an
important role in the immune response to infection. To
protect the body, these phagocytic cells possess an impres-
sive array of bactericidal weapons, including a number of
toxic oxygen radicals and proteolytic enzymes involved in
defnse against pathogens. In early posttraumatic period,
when infectious infestation is not yet playing a determin-
ing role in the pathogenesis of systemic inflammatory
response, activated neutrophils penetrated into the focus
of damage or inflammation may further aggravate damag-
ing the tissues [23]. It has been shown that increased pro-
duction of reactive oxygen radicals by neutrophils in com-
bined injury correlates with the severity of damage on an
ISS and length of ISU stay [24]. It has been suggested that
the lungs of injured patients are the main target of both
reactive oxygen species and bacterial aggression during the
systemic inflammatory response in which the bactericidal
effector function of alveolar cells that contributes to the
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OHHBIX OCJIOKHEHHH Y MOCTPA/IABIINX B TOCTTPABMATHYEC-
koM ttepuoze [18, 19]. Aucbamanc UMMYHHBIX (YHKIMN 1
BBIXOJI B IUPKYJISIIIAIO B PAHHNE CPOKU (B MEPBBIE CYTKH
MOCJIe TPABMBI WK OOTIMPHOIT OTIEpaIti) TPpo- HJIH MPO-
THBOBOCIAJIMTEIHHBIX [IUTOKIMHOB, OEIKOB OCTPOH (hasbl,
Brutouast C-peakTUBHBIN G€JI0K U TPOKAIBIUTOHUH, IIU-
POKO OCBellleHbI B Hay4yHOIl medatn [20]. B menbImeii cre-
IIeHN 3aTPOHYTHI BOIIPOCHI, KACAIOIIIECS IPOIECCOB aKTH-
BaliN WM TI0/IaBjeHus] (DYHKIUKM KJIETOYHOTO 3BEHA
MMMYHHOW CHCTEMBI, B TOM YHCJIe HEHTPOMHIIOB, H3MEHE-
HUS HOMYJIAIIMOHHOTO COCTaBa TMM(OIIUTOB P TSIXKEITBIX
MIOBPEXX/ICHUSX TKaHell opranusma. TeM He MeHee, U3BECT-
HO, 4TO B pe3yJbrate OOIIMPHOTO MOBPEKAEHUS TKAHEI,
CONPOBOJKAAIONIETOCS MACCHBHOI KPOBOIIOTEpEl, cTpaga-
0T KaK CHCTEMBbI [AlITHBHOTO, TAK 1 BPOXKIEHHOTO HMMY-
nurera [21, 22]. Heiirpoduibl urpaior BaxKHYIO pOJib B
obecriedeHN UMMYHHOTO OTBETa OpraHu3Ma Ha nHpeK-
uio. Jlys 3amuTsl OpraHu3Ma 3TH (GaronuTHpyOe
KJIETKU O0JTa/Ial0T BHYHINTEIbHBIM HA0OPOM OaKTepHin/l-
HOTO OPY>KUS, BKJIIOUAS IIEJIBIH PSIJT TOKCHYHBIX PAJIUKAJIOB
KHCJIOPOJa U HPOTEOTUTUIECKUX (DEPMEHTOB, KOTODbIE
MOTYT OBITh 3a/1€iCTBOBAHBI TIPU BTOPJKEHHUHN [TATOTEHOB. B
paHHeM MOCTTPAaBMATHUECKOM IIE€PUOJe, KOria MHGEKIH-
OHHas MHBA3NUs ellle He UTpaeT OIpe/IesIIonieil PO B Ha-
TOTeHe3e CHCTEMHOTO BOCIAINTENBHOTO OTBETA, MPOHUK-
mpe B OYardM IOBPEKACHUN WM  BOCHAJCHUS
AKTHBHUPOBAHHBIE HEHTPOMUIIBI MOTYT IOMOJTHUTEIBHO MO~
Bpenuth Tkanu [23]. Ilokazano, 4To ycuieHue mpopyKInu
AKTHBHBIX KHCJIOPOIHBIX PA/IMKAIOB HefTpoduiamu mpu
COYETAHHOII TPaBMe KOPPEINPYeT C TSKECTBIO MOBPEK/e-
HUi 110 TKasie [SS, mpoIo/KUTEIBHOCTHIO TPEObIBAHNUS B
OPUT [24]. BeickazaHO IpPEANOJNIOKEHHUE, UTO JIETKUE
TPAaBMUPOBAHHBIX TTAIIMEHTOB SIBJISTIOTCST OCHOBHOI MHUIIIE-
HBIO KUCJIOPOHO-PANKAIBHON 1 GakTepHaibHON arpec-
CHH B XOJIe CUCTEMHOTO BOCIIAJIUTEIBHOTO OTBETA, IIPU KO-
pynxIma
3 HEKTOPHBIX ATBBEOJSIPHBIX KJIETOK, YTO CIOCOOCTBYET

TOPOM  MOJABJsAETCS  OaKTepUIMIHASL
Pa3BUTUIO HO30KOMUATBHON THeBMOHMH [25]. Hamu moka-
3aHO, YTO JIOJISI CIIOHTAHHO AKTUBUPOBAHHBIX HEHUTPO-
(bUIBHBIX JIEHKOIMTOB B IIUPKYJUPYIONIEil KPOBU YiKe B
MIePBbIE YaChl TIOCJIE€ TPABMbI B/IBOE TIPEBBICUIIA HOPMY.
VI3BeCTHO, 4TO MMMYHOTJIOOYJIMHBI CHOCOOHBI He
TOJIBKO CBSI3bIBATH OAKTEPUAJIbHbIE AHTUIEHBI 1 TOKCUHBI, HO
1 YMEHBINATh aKTUBHOCTD BOCIAJIMTE/IbHBIX PEAKITNI 32 CYET
HeUTpa/u3aluy aKTUBMPOBAHHOIO KOMILIeMeHTa, down-
HeWTpaIn3aiuy rUIePakKTUBHBIX KJIETOK, aKTUBAIMU KJe-
TOYHBIX MEXaHU3MOB HEHTPAIN3AIIMN AaHTUTEHOB, IUCCOIHA-
MM UMMYHHBIX KOMILJIEKCOB, a TaKXe BJIUSIOT Ha
riposindepalinio 1 co3peBaHKe KJIETOK UMMYHHOI CHCTEMBL.
TToaToMy BKJIIOUEHHE COEPIKANIUX UX MPENapaToB B KOM-
IIJIEKCHOE JIeYeHHe MOCTPAJIABIINX C TSKEI0H COYeTaHHO
TpaBMON M GOJIBINOI KPOBOMOTEPEH AOKHO CIOCOOCTBO-
BaTh OBICTPOMY BOCCTAHOBJIEHUIO (GaslaHCa KOMIIOHEHTOB UM-
MYHHOIH CHCTEMbI, YYACTBYIOIUX B Pean3allii BOCIAJIN-
TEJBHBIX PEAKIINIT 1 IPOTHBOMH(DEKITMOHHOTO IMMYHUTETA.
MO3KHO TIPEAIIOJIOKITh, YTO HAUOOJIbIIIee 3HAUCHUE
B o0ecrieyeHrH MPOTUBOMH(DEKIIMOHHOTO UMMYHUTETA, B
TOM 4HCJIe TTOJHOIEHHOTO (haronuTosa, urpaet 1gG. J{una-

development of nosocomial pneumonia is suppressed [25].
We have shown that the proportion of spontaneously acti-
vated neutrophils in the circulating blood in the first hours
after the injury exceeds the norm twice.

It is known that immunoglobulins are not only able
to bind bacterial antigens and toxins, but also reduce the
activity of inflammatory reactions due to the neutraliza-
tion of activated complement, down-neutralization of
hyperactive cells, activation of cellular mechanisms of neu-
tralization of antigens, through immune complex dissocia-
tion, as well as affect the proliferation and maturation of
cells of the immune system. Therefore, the inclusion of
preparations containing it in the complex treatment of
patients with severe polytrauma and a large blood loss
should contribute to the rapid recovery of the balance of
the components of the immune system involved in the
inflammatory responses and anti-infectious immunity.

Development of an immune imbalance in early post-
traumatic period is closely related to the severity of the
injury and the amount of acute blood loss, as evidenced by
performed ROC-analysis.

Significant dependence of IPC on immune imbal-
ances is confirmed by statistical anajyses as revealed by
contingency tables.

IgG possesses the hhe highest value in providing
anti-infectious immunity, including full phagocytosis.
Ppersistent deficit of IgG in the early posttraumatic peri-
od might be the base for the employment of substitution
immunotherapy.

The dynamics of the investigated immunological
parameters confirm the validity and effectiveness of this
therapy in patients with high risk of PLD from the first
day of their stay in the ICU.

During the first week of the beginning of the inten-
sive care unit, only victims who received transfusions of
donor immunoglobulin, experience significant increase of
levels of immunoglobulins of all classes, restoration of pop-
ulation of CD3* and CD19* lymphocytes and subpopula-
tions of T-lymphocytes (the ratio of CD4* and CD8" T
cells). Dynamics of PCT confirms the usefulness of immune
therapy (Fig. 2). If the first day of the injury provokes an
increase in CT level, the dynamics at 6th—9th day shows
considerabledependence on the holding of early immune
therapy. In group I there was a significant decrease in the
average PCT, while in group II PCT increased indicating
the continuation of the inflammatory process.

Positive dynamics of laboratory parameters are com-
pletely consistent with the clinical course of the dynamics
of a post-traumatic period. In group I, there were less
patients who required prolonged mechanical ventilation,
which in the early stages developed pneumonia and subse-
quently — septic complications.

Conclusion
Early immune therapy significantly reduced

(p<0.05) the number of patients with a duration of
mechanical ventilation for more than 3 days, and there was
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MHKa WCCIEeOBAaHHBIX MMMYHOJIOTUYECKUX TapaMeTpPoB
MOATBEPKIAET 0O0CHOBAHHOCTD 1 A(h(HEKTUBHOCTH TaKON
Tepanuy y TMOCTPAJABIINX C BBICOKUM PHUCKOM Pa3BUTHUS
NJIO ¢ nepBoix cyTok ux npeGoiBanust B8 OPUT.

B Teuenme mepBoii HemeM OT Havala WHTEHCHBHOM
Tepamuy TOJTBKO Y MOCTPAABIINX, MOJYYaBIINX TpaHChy-
31U JIOHOPCKOTO UMMYHOIJIOOYJIHA, OTMEUEHO TIOBBIILICHIE
YPOBHSI MMMYHOTIJIOOYJIMHOB BCEX KJACCOB, BOCCTAHOBJIE-
Hue TonyJsiuonHoro coctaBa CD3* u CD19*-nmmmdbonu-
TOB U CyOIOIYJISIMOHHOTO cocTaBa T-muMdonuTos (coot-
nomenusi CD4T u CDS8Y). Ha done 3amectutenbHOi
MMMYHOTEPAITNN He TIPOUCXOINII0 3HAYNMOTO YBEJINIEHUST
YHMCJIa aKTHBUPOBAHHBIX HEUTPO(MUIOB, OTHAKO, X Pe3epB-
HbIiT GAKTEPUIMAHBIN MOTEHIMA 3aMETHO YBEJMUYUIIC K
TeM CPOKaM, KOTJIa Pa3BUBAIOTCS THOWHO-CENITHYeCKHe OcC-
JIO’KHEHWS. Y TIAI[eHTOB TPYIIITBI CPABHEHMS B COOTBETCT-
BYIOTIIMIE CPOKH OTMEUEHO CHIKeHUe ypoBH: ISS, nedurmr
KOTOPOTO CBUIETENBCTBYET O €r0 3HAUMTEJbHOM T10Tpebiie-
HuM Ha (hoHe Hecrerubuueckoro Bocnasenus B 1—2 cyTku
u Ha (poHe pasBUBLINXCs B GoJIee MO3HNUE CPOKU UH(DEKITU-
OHHBIX  OCJOKHEeHUIA. OTHOCHTEJNbHOE  KOJUYECTBO
CD19%(B)-1mmbo1uToB 1pu 9TOM 0CTaBaJIOCh HA BBICOKOM
YPOBHE, UTO, TeM He MeHee, He 00eCIIeYnBAIO CUHTE3 HMMY -
HOTJIOOYJIMHOB, YTO KOCBEHHO YKa3bIBA€T Ha HEJOCTATOU-
HOCTb CHHTETHYECKON (DyHKIINH, peryanpyemoil B-kinerou-
HBIM 3BEHOM MMMYHHOI CHCTEMBI.

O cTUXaHUM aKTUBHOCTH BOCHATUTEIBHOTO TTPOIIeC-
ca Ha (oHe MPOBOAMMON MMMYHO3aMeCTUTEIHHON Tepa-
mnn cBuzeTeabcTByeT Takke AnHaMuKa [IKT (puc. 2). Ec-
JIN B TIEPBbI€ CYTKU TPaBMa IIPOBOIMPYET MOBbIIICHNUE
ypoBHst [TKT, To Ha 6—9 cyTku quHaMuKa ero cyIecTBeH-
HO pasjnyaeTcs B 3aBUCHMOCTH OT TIPOBEJICHUST paHHEH
MMMYyHO3aMeCcTUTeTbHON Tepannu. B rpymme I otmedeno
nmoctoBepHoe cHIDKeHne cpenHero yposHs [IKT, B To Bpe-
Md Kak B rpymme Il oTmevaercs moBbIieHMe ero YpoBHS,
YTO CBUIETEIBCTBYET O BOCTIAJIUTETIHHOM TIpoTIecce.

[TostoKuTeIbHAS IMHAMUKA JTAG0OPATOPHBIX [TAPAMETPOB
TIOJTHOCTBIO COBITA/IANIA € KIIMHNYECKON AMHAMUKON TEUCHVIST
TIOCTTPaBMaTHIeCKOTO Tiepriofia. B 1-11 rpymie moctpasaBimx
ObLIIO MEHbIIIE MTAIIUEHTOB, KOTOPBIM MOTPEOOBAIACH J/IUTE b
Hag VIBJI, y KoTOpbIX B paHHIEe CPOKH Pa3BUJIACH THEBMOHIIS
1 B TIOCTIE/LYTOTIEeM — HHQEKITNOHHO-JTIETOUHBIE OCJIO;KHEHNSI.
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a significant (p<0.05) decrease in the number of patients
with infectious pulmonary complications and a significant
reduction (p<0.05) of bed days in the ICU. These changes
were accompanied by a reduction in mortality in the group
of patients with severe polytrauma receiving intaravenous
immunoglobulin immunotherapy.

BoiBoasl

PanHsisi MMMyHO3aMeCTUTEJIbHAST Teparust JTOHOP-
ckuM nMmyHOTI00ymHOM IgG 7,5—10,0 B CyTKM ¢ TIepBBIX
12 vacoB nocsie TpaBmbl) siByisietcst ah(HEeKTUBHOI TTaTore-
HETUYECKU OOOCHOBAHHOI JIeueOHO-IIPO(DUIAKTUYECKOT
Mepoii y moctpagasmux ¢ TCT u compoBoskmaaeTcst Koppek-
ueii 1abopaTopHbIX IPU3HAKOB UMMYyHOzeduuTa. B pe-
3yJIbTaTe UMMYHO3aMECTUTEIbHON TePaIiii yMEHbIAeTCs
yueso HabsoneHuit ¢ auurenbiocteio UBJL Gostee 3 cyr,
YMEHBIIAETCST YaCTOTa HO30KOMUAIBHOI THEBMOHWUU U Jie-
TaJIbHOCTb, a TAKIKE YKOPAYMBAETCS KOMKO-/IEHb B OT/eJIe-
HUU peaHnMaIlnm.
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