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ITesis paboThI — OLIEHUTH 3 (PEeKTUBHOCTh IPUMEHEHUA 3aMeCTUTeIbHON Tepalui HeI0CTaTOYHOCTU
AQHTUTPOMOMHA ITPU KOMIIJIEKCHOM JIEUeHUH CeIICHca.

Marepuan u MeToAsbl. [IpoBe/ii MPOCIEKTUBHO — PETPOCIEKTUBHOE UCCIeI0BaHUA 3 PeKTUBHOCTU
3aMeCTUTeIbHON Tepalnn HeJJOCTaTOYHOCTY aHTUTPOMONMHA IPH celcuce; obcIenoBaHbl 90 manueHToB. B
3aBHCHUMOCTH OT TOTO, TPOBOAMJIN JIX KOPPEKITUIO HeIOCTaTOYHOCTH AaHTUTPOMOMHA, TAIleHTOB Pa3ae/InIn
Ha JBe rpynnsl. [lepBUYHON TOYKOU UCC/IeJOBAHUA BIOPAIN KOMIIO3UTHBIM UCXOJ] — YaCTOTy Pa3BUTHUSA
OCJIO}KHEHHI CO CTOPOHBI CepIeYHO-COCYIUCTOHN CUCTeMBI Yepe3 28 fHel moc/ie Hadasla JedeHus. Bropuy-
Hble TOYKU UCCJIeOBaHNA — YacTOTa Pa3BUTHUA HEOJIArOMIPUATHBIX COOBITHI Ha 28 IeHb OT HavyaJla JIeueHUs
u 180 nHeBHAsI JIETAJBHOCTD.

PesysbraThl. [pynnsl He pa3andaanch Meskay cobol HU 1o 28-THeBHOM JIeTaTbHOCTHU, HU 10 KOMIIO-
3UTHOMY ucxofy. [Ipu aHaMM3e BTOPUYHBIX TOUEK BBIABUIIH, YTO B TPYIIIe MAI[UeHTOB IO/Iy4aBIINX 3aMe-
CTUTEJIbHYIO Tepaluio aHTUTPOMOMHOM, PUCK PAa3BUTHA OCTPOTO ITOUYEYHOTO MOBPEsKIeHNUs ObLT CylIle-
CTBEHHO HUsKe Ha 28 1 180 cyTku oT Havasa jieueHus: OR 3,5 [95% CI 1,05-11,66] ipu p=0,04 u OR 2,92 [95%
CI 1,02-8,31] npu p=0,045, COOTBETCTBEHHO.

3akarouenue. KoppeKiys ypoBHA aHTUTPOMOMHA 10 YPOBHA aKTUBHOCTHU «boJ1ee 61%» accoluupoBaHa
CO CHIDKEHHEM YaCTOThI Pa3BUTHUS OCTPO nodyeuHoil HepoctarouyHoctu 111 ct. (KDIGO).

Karoueswle crosa: cencuc; 3amecmumeibHas mepanus; cmmumpomﬁuu; ocmpas nodevHas Hedocma-
NMO4YHOCMb

Purpose — to assess the efficacy of supplementation therapy for antithrombin deficiency in the combined
treatment of sepsis.

Materials and methods. A prospective-retrospective study of the efficacy of supplementation therapy for
antithrombin deficiency during sepsis was carried out; 90 patients were examined. The patients were split
into two groups whether antithrombin deficiency correction was or was not undertaken. The composite out-
come — the incidence of cardiovascular complications as of day 28 from the therapy commencement — was
chosen as the primary endpoint of the study. The secondary endpoints of the study were prevalence of adverse
events as of day 28 from the therapy commencement and 180-day mortality.

Results. There was no difference between the groups either in respect of 28-day mortality or composite
outcome. Analysis of secondary endpoints revealed that in the group of patients who received antithrombin
supplementation therapy, the risk of development of an acute renal injury was significantly lower on day 28
and 180 from therapy commencement: OR 3.5 [95% CI 1.05-11.66] at P=0.04 and OR 2.92 [95% CI 1.02-8.31]
at P=0.045, respectively.

Conclusion. Correction of antithrombin level to activity level ‘over 61%’ is associated with decreased inci-
dence degree I1I acute kidney failure (KDIGO).

Keywords: sepsis; antithrombin supplementation therapy; acute kidney failure

DOI:10.15360/1813-9779-2019-5-34-43

Anpecc AJ1s1 KOPPEeCIOH/{eHINH: Correspondence to:

MBan BanepbeBuu Penkun Ivan V. Redkin
E-mail: redkin70@mail.ru E-mail: redkin70@mail.ru

34 www.reanimatology.com GENERAL REANIMATOLOGY, 2019, 15; 5



DOI:10.15360/1813-9779-2019-5-34-43

Knunudyeckue nuccjaeqoBaHud U IMIpaKTUKaA

BBenenune

SEPSIS III (Surviving Sepsis Campaign III)
TpeJyIaraeT paccMaTPUBaTh CETICUC, KaK OMACHYIO
JUTST SKU3HU AUC(YHKIIUIO OPTaHOB, BHI3BAHHYIO
JVCpery/siiell OTBeTHOM peaKIuy opraHn3Ma Ha
nHpeKkuo [1]. JleTaTbHOCTH TAIIMEHTOB C CETICU-
coM cocTaBJisieT 25-30%, a Y 60JTbHBIX C CenTuye-
CKHM IIIOKOM MOKeT nocturarb 35-40% u 6oJiee [2].

HermocpeicTBeHHOM TPUYNHON CMEpPTH IPU
cericuce B OOJBIITUHCTBE CJIy9aeB SIBJSIETCS
MOJTMOpTraHHasi HEeAOCTATOYHOCThL. Uale Bcero
IOpaskaeTCsI CepAevHo — cocynucTas (1o 80% ciry-
4YaeB) cucrema, mouku (mo 70%) u cucremMma Jbixa-
HUA (60-65%), peske, HepBHaA cucreMa (1o 50%) n
neyenb (35% ciaydaen) [3-5]. CseprhiBaolas
crucTeMa KpOBU CTpanaeT 6oJiee 4eM Y TOJIOBUHBI
60/IbHBIX (10 55-60%), 3aHMMasA, TaKUM 00pa3oM,
TIOJIOKEHUE «TJIe-TO B CEPEINHE CIIHCKA.

Hapy1ieHns KoaryJsiiiii 9acTo MPOSIBJISIIOT-
Cs1 B BUJIe CUHIPOMA TUCCEMIUHUPOBAHHOTO BHYT-
pucocygucrtoro csepreiBaHusa Kposu (JIBC) [6].
[Ipu sTomM HaOJIIOMAETCSI CHUKEHUE YPOBHS
$U3NOJTOTUIECKNX AaHTUKOATYJISIHTOB B TJIa3Me,
BKJIIOUast aHTUTPOMOUH (AT), 4TO sIBJIsIETCS Map-
KepaMU aKTUBAIIUY CUCTEMHOM Koarymsuu [7, 8].
B uacTtHOCTH, CHUKeHUE akTUBHOCTU AT siBJIsIeTCst
CJIeJICTBHEM Ype3MepHOro o0pa3oBaHus TPOMOU-
Ha [9], TOBBIIEHHON MMPOHUIIAEMOCTU COCYI0B
[10], ycropeHnHoi#1 gerpamarun AT, pa3BUBAIOIINX-
cs1 B pamkax [IBC [11] u B 3HAUYUTETHHON CTEIIEHU
BJIMAIONINX HA JIETAJILHOCTB IIpU cercuce [12].

9b(PeKRTUBHOCTH 3aMeCTUTETLHON Tepanuu
AHTUTPOMOMHOM B COCTaBe KOMIIJIEKCHOTO Jieue-
HUs Cellcuca M3ydajiach, 10 KpailHell mepe, B
IIECTH PAHIOMU3UPOBAHHBIX KOHTPOJHPYEMBIX
uccjiefoBanusx [13-18]. beiy 11osy4eHsl IpoTH-
BOpeumBbIe pe3yabraThl. Tak, B WCCJIETOBAHUU
«KyberSept» (2001) He Ob1/10 0OHAPY;KEHO KAKOTO-
Ju00 TOJIOKUTETBHOTO 3(pdeKrTa OT BBeIeHUS
BbICOKUX 103 AT [18]. OgHako, aHa/IN3 B HOATPYII-
ax MoKa3aJl JY4IIyIo BEIP)KMBAEMOCTb ITAIlUEHTOB
¢ cenicuc-accorumpoBanabiM JIBC [17]. Hayakawa
et al. (2018) npogeMOHCTPUPOBAIH, UTO TEPATIUA
npenaparamu AT B Hu3kux nosax (1500 ME/cyT B
TedeHUe 3 JHEH) YIydIaeT pe3yabraThl JIeUeHUsT;
JIETAJILHOCTB MAI[EHTOB TPYIINE «C O9Y€Hb HU3KOU
AHTUTPOMOMHOBON aKTUBHOCTHIO» OBbIJIa 3aMETHO
HUPKE CpeJIA TeX MAIMeHTOB, KOTOPhIe MOJIyJaan
Tepamnuio aHTUTpoMOuHOM [19].

O mnonokuTenbHBIX 3deKTax Tepanuu
AHTUTPOMOMHOM COOOIIATOCH U B HECKOJIBKUX
MeHee MOIIHBIX MccjieloBaHusAX [13, 14, 16, 20, 21].

Tem He MeHee, B TmOCJ/IefHENW pegaKkIuU
SEPSIS III pekomeHpmanya o Br/AO4YeHUIo AT B
COCTaB KOMILIEKCHOTO JIEYEHUSI CETCHCa OTCYT-
CTBYIOT BBUy HeJJOKa3aHHOH a(ppeKTUBHOCTH[22].

Ecyti UMEHHO 9TO SABJISIETCS MPUYUHON caep-
SKQHHOTO OTHOIIIEHUSI K TEPATTUA aHTUTPOMOMHOM

Introduction

SEPSIS-3 (Surviving Sepsis Campaign 3) sug-
gests considering sepsis as a life-threatening dys-
function of organs that is caused by dysregulation
of the body’s response to infection [1]. Mortality of
sepsis patients amounts to 25-30% and might reach
35-40% and more in septic shock patients [2].

In most cases, the immediate cause of death
during sepsis is multiple organ failure. Most fre-
quently affected are cardiovascular system (up to
80% of cases), kidneys (up to 70%) and respiratory
system (60-65%); nervous system (up to 50%) and
liver (35% of cases) are affected rarer [3-5]. Blood
coagulation system suffers in more than half of pa-
tients (up to 55-60%), thus, being somewhere «in
the middle of the list».

Coagulation disorders often manifest as dis-
seminated intravascular coagulation (DIC) syn-
drome (DIC) [6]. In this instance, decrease of
plasma physiological anticoagulants including an-
tithrombin (AT), which are markers of system co-
agulation activation, is observed [7,8]. In particular,
reduced AT activity is a consequence of excessive
formation of thrombin [9], increased permeability
of vessels [10], and accelerated degradation of AT,
which develop as part of DIC [11] and largely affect
mortality during sepsis [12].

The efficacy of antithrombin supplementa-
tion therapy as part of combined treatment of sep-
sis was studied at least in six randomized controlled
studies [13-18]. Contradictory results were re-
ceived. For example, the KyberSept study (2001) did
not find any positive effect from administration of
high doses of AT [18]. However, analysis in sub-
groups showed better survivability of patients with
sepsis-associated DIC [17]. Hayakawa et al. (2018)
demonstrated that AT therapy at low doses (1500
IU/day for 3 days) improves the treatment out-
come; mortality of patients in the ‘very low an-
tithrombin activity’ group was noticeably lower in
patients who received antithrombin therapy [19].

Positive effects of antithrombin therapy were also
reported in a few smaller studies [13, 14, 16, 20, 21].

Nevertheless, the latest version of SEPSIS-3
does not include a recommendation to include AT
into combined treatment of sepsis due to unproven
efficacy [22].

If this is the reason for reserved attitude to an-
tithrombin therapy during sepsis, this study has
been undertaken to obtain additional data in this
field. Its purpose was to assess the efficacy of sup-
plementation therapy for antithrombin deficiency
in combined treatment of sepsis.

Materials and Methods

Characterization of patients. A cohort prospec-
tive-retrospective study of 137 sepsis patients was carried
out. The control group (no antithrombin therapy) was

GENERAL REANIMATOLOGY, 2019, 15; 5

www.reanimatology.com



36

DOI:10.15360/1813-9779-2019-5-34-43

Clinical Studies and Practice

Ipu Ccercuce, To uCCjaeqgoBaHne MMpearnpuruHAIn C
[HeJbIO ITOJIY4Y€HUA NOIIOJTHUTEJIbHBIX JAHHBIX B
9TOM HaIlpaBJIEHWUU.

MarepuaJua u MeToabI

O011asA XapaKTePUCTUKA OOTBHBIX U METO/IbI HC-
caenoBaHus. [I[poBeeHo IPOCIEKTUBHO-PETPOCIIEKTHB-
HOE KOrOPTHOE MccJeloBaHye 137 manueHToB C CeINch-
coM. KoHTpoJIbHas rpyIa (Tepanuist aHTUTPOMOMHOM He
MIPOBOIMIACE) ObLTa COPMUPOBAaHA PETPOCIEKTHUBHO Ha
OCHOBaHMH aHAJIM3a UCTOPHH 60J/Ie3HN 83 MaleHToB C
cericucowm, nnpoxoausunx jieuenue B 'bY3 MO MOHUKN
uM. M. ®. Biranumupckoro u @I'KY I'KBI' 1. [osmmibiao B
nepuop ¢ 11.2017 r. mo 04.2019 r. 33 maueHTa 3TOU
TPYIIIBI HE COOTBETCTBOBAJIA KPUTEPUAM BKJIIOUYECHNA BO
BTOPOU 3Tall UCCJIeJOBaHUs (YDOBEHb AKTUBHOCTH aHTHU-
TpoMOuHA >61%). TakuM 06pasom, 50 MaIMEHTOB IPHU-
HSJIU y4acTHe B UCCJIeJOBAaHUH B KaueCTBe KOHTPOJIbHON
TPYIIIBI, COITIacCHO oobpeHuio HesaBrcmmoro koMureTa
110 3THKeE, TPOTOKOJI Ne 9 OT «12» OKTAOps1 2017 T

Wccnenyemas rpynna (54 manueHTa ¢ CeIcucoM ¢
YPOBHEM aHTUTPOMOUMHA «MeHee 60%» BBOIUIN aHTH-
TpoMOUH) HabupaJsach npocnekTUBHO ¢ 01.2016 T. 1Mo
12.2018 r. 4 manueHTa 9TOH I'PyNIIbI BCTPETUIU KPUTe-
puu HUCKIIOYeHus W 10 manueHTOB KPUTEPUM He
BRJTIOUeHUs1. TakuM 06pasoM, ncciieayemas IpyIa co-
craBuiia 40 TalMeHToB, OTBeYaBIINX TPeOOBaHUAM Ha-
CTOAIIET0 uccaenoBannsA. Cxema uccae0BaHUsA IIOKa-
3aHa Ha PUCYHKe.

VccnenyemMasi M KOHTPOJIbHAsI TPYHIBI OBIIN
CPaBHUMBI 10 TEHIEPHOMY X BO3PACTHOMY IIPA3HAKAM,
110 aKTUBHOCTH aHTUTPOMOWMHA, a TaK)Ke HAJUYUIO B
aHamMHe3e 3a00JIeBaHWI: HapyIIeHNe pUTMa CEPAIA,
unleMuyeckass 60/1e3Hb CepAlla, cepaedyHass HeJoCTa-
TOYHOCTH ¥ XpOHUYECKasi 60JIe3Hb Movyek (TadJ. 1).

Takum 06pa3oM, IPoBeieHHOe CPaBHEHUE, II03BO-
JIA€T CYMTATh BbIJI€JICHHbIE I'PYIIIIbI CDABHUMBIMY, a pe-
3yJIBTaThl IPOBEIEHHOIO UCCIEL0BAHNA KOPPEKTHBIMMU.

Kpurepun BRIIOYECHUA:

1. YcTaHOBJIEHHBIN CEICUC XUPYPIUUECKOro U
HeXUPYyprudecKkoro Ipoduiisi ¢ BbIABJIEHHbIM HCTOYHU-
KOM MH(}EeKInH.

2. Bpemsa or MOMeHTa yCTaHOBKHU nuarHoaa «Cerr-
CHC» 10 BRJIIOYEHHS B HCC/IeoBaHue — He GoJiee 48
4acoB.

3. Bospacr 18-75 ser.

4. AKTHBHOCTH aHTUTpOMOUHA <61%.

5. OTCyTCTBHAE XPOHUYECKUX BOCITAIUTE/IBHBIX 3a-
OoJieBaHUII B aHAMHE3E.

TaGuuia 1. XapakTepuCTHKA MAHEHTOB B IPyIIax.
Table 1. Characterization of patients in groups.

Number of sepsis patients
n=137

Patients who made up
the study group according
to inclusion criteria

/Patients who made up
the control group

(retrospectively) (prospectively)
\_ n=83 n=54
Not included
in the study Excluded from Met
due to absence the study non-inclusion
of inclusion according criteria
criteria to exclusion n=10
n=33 criteria
n=4
Control group Study group
n=50 n=40
Cxema uccJ/Ie10BaHUs.
Study design.

IIpumeuanwue. /[ puc. 1, Ta6a. 1: Number of...patients —
yprcIIo nanyeHToB; the control/study group — KOHTpoJIbHAsI/ MC-
ciaenyeMas IpyIIa. ... Sepsis ... — ¢ Cencucoy; ... who made
up ... — COCTaBHBIIIHE; retrospectively/prospectively — perpo-
CIIEKTUBHO/IPOCIIEKTUBHO; according to inclusion criteria — B
COOTBETCTBUU C KpUTepusiM BrJIoyeHus; not included in the
study due to absence of inclusion criteria — He BoIM B uccie-
JOBAaHUE 10 IPUYNHE OTCYTCTBUA KPUTEPUEB BKIIIOUEHHST; €X-
cluded from the study according to exclusion criteria — nckso-
YeHbl M3 WCCJIEIOBAHUSA B COOTBETCTBUHM C KPUTEPHUSIMH
HCKJIIOYEHNs; met non-inclusion criteria — BcTpeTuau Kpure-
PUH HEBKJIIOUEHHUSL.

formed retrospectively based on the analysis of case
records of 83 sepsis patients who were treated in Moscow
Region State Budgetary Healthcare Institution, M. E
Vladimirsky Moscoe Region Clinical and Reseach Insti-
tute («MONIKI»), and Golitsino Federal State Major Clin-
ical Military Hospital, during the period of 11.2017 to
04.2019. 33 patients of that group did not meet the crite-
ria of inclusion into the second stage of the study (an-
tithrombin activity >61%). So, 50 patients were included
in the study as the control group, as endorsed by the In-
dependent Ethics Committee, Minutes No. 9 dated 12
October 2017.

The study group (54 sepsis patients having an-
tithrombin activity level ‘less than 60%', to whom an-
tithrombin was administered) was selected prospectively
from 01.2016 to 12.2018. In 4 patients of that group, ex-
clusion criteria were found, and in 10 patients — non-in-
clusion criteria. Thus, the study group consisted of 40 pa-

Parameters Values of parameters in groups P
Control Study

Number of patients, n 50 40

Men/women, 7 (%) 33/17 (66/34) 23/17 (57.5/42.5) 0.9
Age of patients, years mean + SD 49+15 51+15 0.8
AT activity % [IQR] 51 [38-60.8] 44 [32-60.9] 0.7
Arrhythmias, n (%) 12 (23) 7(17.5) 0.62
IHD, n (%) 8 (12) 4 (10) 0.6
CI, n (%) 10 (20) 6 (15) 0.77
CKD (w/o reference to a stage), n (%) 3(1.5) 1(2.5) 0.43

IIpumeuanwue. /{51 TabJ1. 1, 2: parameters — napameTpsl; values of ... in groups — 3HaYeHus B rpymmnax; men/women — MysK-
YUH/)KEHIIVH; age, years, mean — BO3pacT, JieT, cpeaHee; activity [[QR] — akruBHocTh [MKU]; arrhythmias — apurmuy; IHD —
VBC; CI — CH; CKD (w/o reference to a stage) — XBII (6e3 yka3aHUsI CTIAHH).
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Kpurepun He BRIIOYECHUA:

1. Hasmdrie OHKOJIOTHYECKUX 3a00/IeBaHUM.

2. Hamuune BY-undexruu.

3. bepeMeHHOCTb.

Kpurepun UCKI0OYEHUSA:

1. CepbesHble XUpyprAdeCKHUe OCI0KHEHUS, CBA-
3aHHBIE C OIlePAaTUBHBIM BMeIIATe/IbCTBOM (MaCCUBHOE
KpOBOTeUYeHNe, TeMOpparndecKuil oK).

JIMarHoCTUKY U Tepamuio celcruca NPOBOAUJIU B
coorBeTcTBNU ¢ pekoMeHpanuamu SEPSIS I1I [22]. Crap-
TOBasi aHTHOAKTepHaIbHasI Tepanys BKJI0Yasa Iperna-
parbl HIIMPOKOTO CIIEKTPpa AelCTBUS; [10c/Ie Bepudukra-
[IUY IIaTOreHa U yCTAHOBJIEHUS YYBCTBUTEIbHOCTY, IIpU
HeOoOXOIMMOCTH, IPOBOIUJIM KOPPEKIINIO Ha3HAYEHHUH.
VH}Y3MOHHYIO Tepaluio TaKk)Ke IPOBOJUJINA B COOTBET-
crBuu ¢ peromenganusamu SEPSIS 111 [22].

Crpareruss U TaKTUKa HMHTEHCUBHOH Tepanuu
OBlIa OFTHAKOBA JIJIsI BCeX NMAIeHTOB. CyTOYHBIN MO-
HUTOPWHT IIPOBOJWJICSI B COOTBETCTBHU C TpeboBa-
HuAME «[apBapackoro craggapra» [23].

EnVHCTBEHHBIM OTIMYKEM HCCJIeayeMOM IPyIIIbI
SIBUJIACh KOPPEKITNS YPOBHS aHTUTPOMONHA ITyTeM B/B
BBeneHuA npenapata AHTUTPOMBUWH III gesioBeue-
ckuii «BAXTER, AG» CIIIA. IIpuHuMas Bo BHUMaHUe pe-
3yJIBTaThI IPOBEEHHOI0 paHee UccjiefoBanus [24], ma-
MeHTaM, Y KOTOPHIX YPOBEHb aHTUTPOMOMHA Ha 5-€
CYyTKU COCTaBJIAJ MeHee 61% aKTUBHOCTH, IPOBOIWIIA
3aMEeCTHATEJIbHYIO Tepanuio AT 10 TOCTH)KEeHUA LeJie-
BOTO ypOBHS «060Jjee 61% aKTHBHOCTH». JlaHHBIN ypo-
BeHb AT IofIIepsKUBaJIN BCe BpeMs IpeObIBaHSA ITalfi-
enTta B OPUT, myTeM, mpy HeOOXOAMMOCTH, IPOBEIEHUS
TIOBTOPHBIX TPaHCQy3Uil.

J103y 1 4acTOTy BBEICHUA BCEra yCTaHABJIUBAIN
Ha OCHOBAHUH KJIMHUYECKOU 9(p(PEeKTUBHOCTU U pe-
3yJIBTaTOB J1a00PATOPHBIX HCCJIEOBAHUNA B KaKIOM
KOHKPETHOM CJIy4ae, UHIUBUTYAIbHO.

HavasnbpHy10 103y pacCUYUTHIBAINA COIVIACHO WH-
CTPYKLIMH 10 IPUMEHEHUIO IIperapara:

Dd = Mt X ((Lt-Li)/2)

I'ne, Lt— uesieBoii ypoBeHb akTUBHOCTH AT (%); Li—
HUCXOOHBIN ypoBeHb akTuBHOCTU AT (%); Mt — Macca
Tesa (Kr); Dd — Heobxomumas qo3a npenapara (ME).

HcciienoBanus nokasaTesieil remMocTasa BbIIIOJI-
HAMMCh Ha anasmaaTope ACL TOP 700 («Instrumentation
Laboratory», CIIIA).

KoHeuHble TOYKH HcciaegoBaHuA. [lepBruuHas
KOHEeYHas1 TOYKAa — KOMITO3UTHBIN UCXO U 28 THeBHAsT
JIETaJIbHOCTb, BTOPUYHAsI KOMIIO3UTHBIA ncxon u 180
JTHEBHAas JIeTaJIbHOCTb.

He6JraronpusaTHIMY KJIMHIYECKIMHI COOBITHSMU
(OCIOKHEHUAMM) CUUTAJIN:

e OPJIC B cooTBeTcTBUY ¢ bepanHCKUM onpefe-
JieHneM [25].

e OCH (ocTpas cepaedyHass HeJOCTaTOYHOCTB).
JTnarao3 OCH cTraBm/M Ha OCHOBAHHUM CTOMKOTO CHH-
sKkeHusA cpeanero AJl HUKe 65 MM PT. CT., C ACKJIIOYe-
HHUEeM JPYTUX BO3MOYKHBIX IPUYUH apTepUaJbHON I'i-
TIOTEH3WH U NOTPEOHOCTh B MHOTPOITHOH ITOJIIEPIKKE B
BUJIe IOCTOSIHHOU MH(Y3UHU Ba30IIPECCOPOB C MOACYe-
TOM 00111€e# 036l Vasopressor Score (Ba3oIpecCOPHBIH
wHeKC) [mobyTamuH X 1] + [HOpanpeHaauH X 100] [26].

e OIIH B cooTBeTcTBUHU € KpuTepusamu KDIGO,
20121 [27];

OHCIIO — ocHOBHbIe HebGJIATONMPUSTHBIE Cep-
JIEIHO-COCYIUCThIE U IlepebpabHbIe OCTIOKHEHU:

tients meeting the study requirements. The study design
is presented on fig. 1.

The study and control groups were comparable as
regards gender and age, antithrombin activity, and past
history of: cardiac rhythm disorders, ischemic heart dis-
ease, cardiac insufficiency, and chronic kidney disease
(table 1).

Thus, the comparison between groups revealed no
differences in parameters shown (table 1).

Inclusion criteria

1. established ‘sepsis’ of surgical and non-surgical
profile with an identified source of infection,

2. time from ‘sepsis’ establishment to inclusion
into the study is no longer than 48 hours,

3. Age of 18 to 75 years,

4. Antithrombin activity <61%,

5. Absence of past history of chronic inflammatory
diseases.

Non-inclusion criteria

1. Presence of oncological diseases,

2. Presence of HIV infection,

3. Pregnancy.

Exclusion criteria

1. Severe surgical complications related to opera-
tive intervention (massive hemorrhage, hemorrhagic
shock).

Sepsis diagnosis and therapy followed SEPSIS III
guidelines [22]. The starting antibacterial therapy in-
cluded drugs of a wide range of action; after pathogen ver-
ification and establishment of sensitivity, if necessary, the
prescribed therapy was adjusted. The infusion therapy
was also carried out pursuant to SEPSIS III guidelines [22].

The intensive care strategy and tactics was the same
for all patients. Daily monitoring was carried out in com-
pliance with the Harvard Standard requirements [23].

The only difference of the study group consisted in
antithrombin correction by intravenous administration
of the drug ANTITHROMBIN IIl human (BAXTER, USA).
Taking into account the results of earlier study [24], pa-
tients whose antithrombin on day 5 was less than 61% of
activity, received supplementation AT therapy until the
target value of ‘over 61% of activity’ was reached. The said
level of AT activity was maintained during the whole pe-
riod of patient’s stay in ICU, as necessary, by repeated
transfusions.

The dose and regularity of administration was al-
ways set based on clinical efficacy and laboratory find-
ings individually in each particular case.

The starting dose was calculated according to prod-
uct’s instructions for use:

Dd = Mt X ((Lt-Li)/2)

where Ltis the target AT activity (%); Liis the initial
AT activity (%); Mt is the body weight (kg); Dd is the re-
quired dose of the drug (IU).

Homeostasis was examined using analyzer ACL
TOP 700 (Instrumentation Laboratory, USA).

Endpoints of the study. The primary endpoint of
the study was the composite outcome: the prevalence of
cardiovascular complications on day 28 from treatment
commencement. The secondary endpoints were the in-
cidence of adverse events as of day 28 from treatment
commencement and 180 day mortality.

The following was considered an adverse clinical
event (complication):

¢ ARDS according to the Berlin definition [25].
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¢ CobbITHe OcTpOTo HH(papKTa MUOKap/a [28].

e XpoHHUecKas cepjAedyHas HeNO0CTaTOYHOCTb
BIIEpBbIe TMOSIBUBIIHECS, BHYTPUOOJIHHUYHEIE, TTPHU-
3HAKM WJIM CUMITOMBI CTEHOKApAWUM (OABIIIKA WA
YCTaJIOCTh, OPTOIIHO3, IIApOKCH3MaJibHAs HOYHAsA
OJIBIIIIKA, YBeJIUYEHHe «JIerOYHOI0 1aBJIeHUs», J1erod-
HbI€ XPUIIBI IIPU AYCKYJIbTAllNHU, KapAuOMeTaus).

¢ HOC (se¢daranbHass ocTaHOBKA Cep/AIa) — OT-
CyTCTBUE CEPJAEYHOTO PUTMA UJU HaJWYME XaoTHU4e-
CKOTO pUTMa, TPeOYIOIIero JIIOO0ro KOMIOHeHTa 6a3o0-
BOM WJIM pPACHIMPEHHOH TOAJEPKKH CepaevyHOu
nesATeJIbHOCTHU [29].

e BBA (BnepBble BbISIBJIEHHOE WJI BHOBb BO3-
HUKIIIee HapylleHne putMa cepana): IKI ceugeresnb-
CTBYeT O TpereTaHnuu, GuOPUIIAINN peCepauii UIu
0J10Ka/ie aTPHOBEHTPHUKY/ISIPHON ITPOBOAMNMOCTH BTO-
PO Uu TpeThel CTeneH .

e MHcynsr, KoTopbli cortacHo ACS-NSQIP onpe-
JieJIsieTcsi Kak aMO0JIIIecKoe, TPOMOOTHYEeCKOe HJTH Te-
Mopparmdeckoe IepedpaabHoe 3aboJsieBaHNe (0CJIOK-
HEHUEe) C YCTOWYMBOW OCTATOYHOU [BUTATEJIHHOM,
CEHCOPHOU WM KOTHUTUBHOU nucdyHkimei [30].

e OIluH — puarHocTuka IUCHYHKIUU IeYeHu
comnacHo pykoBogsamym npunHiunam SEPSIS 111, ocHo-
BaHa Ha yBeJIMYEHUH KOHIIEHTPAITUY OMJTUPYOUHA B ChI-
BOpOTKe > 2 Mr/ 11 (34,2 MKMOJIb/J1) U BOSBHUKHOBEHUH
roarynonaruu (MHO > 1,5) [22].

®  KOMIIO3UTHBIHN UCXO[ JIEYEHUS — PACCUUTHIBAIN
KaK CyMMa BBIIIIe TePeYCIIEHHBIX OCJIOKHEHMH [31].

JlaHHbBIe COOMpaNM MO IBYM (PUKCHPOBAHHBIM
TOYKaM, OIIPEJEeJIEHHBbIM B HCCJIEJOBAaHUU: 28 CyTKU
aevyenusa B OPUT u 180 ot Havyasa sedeHus.

CraTucTH4ecKuii aHaIu3. [laHHbIe, T0JTydYeHHbIe
B XOfIe MICCJIeIOBaHMs, 00pabaTeIBaIy C IOMOIIHIO
IpOrpaMM CTaTUCTUYECKOro aHa/maa Statistica 10 (Stat
Soft, Inc. 2011) u MedCalc 12.5.0. (MedCalc Software,
CIIA) [32].

Bce nepemeHHble, IOJIyYeHHBIE B X0Jle UCCIef0Ba-
HUs, IOIBEPIVIA CTAHAAPTU3ANY U UCCAEeJOBAHUIO HA
HOPMAJIBHOCTh pacupefeneHusa 1o kpurepuio Illa-
nupo-YuJska [33].

IlepemenHbIe, IOJIyYUBIIIFIEe HOPMaJIbHOE pacipee-
JleHre — IIPeJICTaBUJIU KaK CpelHue apudMeTryecKue Be-
JUYUHBI (M) CO CpeTHUM KBaJIpaTUYHBIM OTKJIOHEHUEM
(s). 1151 onipesiesieHUs CTaTUCTUYECKOM 3HAYUMOCTH OT/IH-
YU HOPMAJIBHO pacrpeeéHHbIX IepeMeHHbBIX, IIpuMe-
HAJIY TapHBIH #-KpuTepuil CThIONEHTA.

IlepeMeHHBIE, HE TOJTYYUBIIIFE HOPMATBHOTO pac-
TIpeJiesIeHus, TIPeICTaBUIN B paboTe MeIaHOH 1 MeXK-
KBapTUJIBHBIM HHTEepBasoM (Me [25; 75]), moBepUTe/Ib-
HBIM HHTEPBAJIOM cuuTa u 3Ha4yeHue B 95% (AU 95%).
OnpenesieHre 3HAYUMOCTH OTJIMYUI OIeHUBAJIH, UC-
N0JIB3Ys CJlefylolue HellapaMeTpudecKrue KpUTepuu:
U-kputepuii MaHHa-YUTHU — [JII HE3aBUCHUMBIX
rpyni. JIyist cpaBHeHUsI 4aCTOT Ka4eCTBEHHbIX IlepeMeH-
HBIX — XW-KBapaT U IBYyCTOPOHHUI TOUHBII KpUTEPUH
duiepa, onpejesieHre OTHOLIEHNUs IIAHCOB.

CTaTuCTUYECKYI0 3HAYUMOCTD Pa3/JIMIUU IPUHU-
manu npu p<0,05.

Pe3ybTaThl ¥ 00CYK/IEHHE

Hcrosib30BaHre aHTUTPOMOWHA He ITOBBICHU-
JIO IITAHCOB Ha OJIaTONIPUATHBIN UCXO ITPU CETICHCE
OR 1,20 [95% CI 0,49-2,94] npu p=0,84; 1 He BJIMUJIO

e Acute heart failure (AHF). AHF was diagnosed
based on persistent decrease of mean ABP beneath 65
mm Hg with the exception of other possible reasons for
arterial hypotension and requirement for inotropic sup-
port in the form of continuous infusion of vasopressors
with estimation of the total dose (Vasopressor Score)
[Dobutaminum x 1] + [Noradrenaline x 100] [26].

¢ ARF according to KDIGO, 2012 [27];

MACCE — major adverse cardiac and cerebral
events:

¢ Acute myocardial infarction [28].

e Chronic cardiac failure, occurred for the first
time nosocomial signs or symptoms of angina pectoris
(dyspnea or fatigue, orthopnea, paroxysmal nocturnal
dyspnea, increased ‘pulmonary pressure’, auscultated
pulmonary rale, cardiomegaly).

e NCA (non-fatal cardiac arrest) — absence of
hearth rhythm or presence of a chaotic rhythm, which re-
quires any component of basic or extended cardiopul-
monary resuscitation [29].

e FDA (first detected or first occurred arrhyth-
mia): ECG signs of flutter, atrial fibrillation, or atrioven-
tricular block of the second or third degree.

e Stroke, which, according to ACS-NSQIP is de-
fined as an embolic, thrombus, or hemorrhagic cerebral
disease (complication) with persistent residual motor,
sensory, or cognitive dysfunction [30].

e ALF — liver dysfunction according to SEPSIS III
guidelines, (increased serum bilirubin > 2 mg/dl (34.2 umol/l)
and occurrence of coagulopathy (IHR> 1.5)) [22].

¢ Composite outcome of treatment — was calcu-
lated as a sum of the above complications [31].

Data were acquired at two timepoints determined
in the study: day 28 in ICU and day 180 from the treat-
ment commencement.

Statistical analysis. Data obtained in the course of
the study were processed using software for statistical
analysis: Statistica 10 (Stat Soft, Inc. 2011) and MedCalc
12.5.0. (MedCalc Software, USA) [32].

All variables received in the course of the study
were subjected to standardization and analysis for nor-
mality of distribution using the Shapiro-Wilk test [33].

Variables featuring normal distribution were pre-
sented as arithmetic means (M) and root-mean-square
deviation values. To determine the significance of differ-
ences of normally distributed variable, paired Student -
test was used.

Variables that did not follow normal distribution
were presented as a median and interquartile interval
(Me [25; 75]), the confidence interval was regarded equal
t0 95% (CI 95%). Significance of differences was assessed
with the help of the following non-parametric criteria:
Mann-Whitney U-test for independent groups; frequen-
cies of qualitative variables were compared using two-
tailed Fisher’s exact test and odds ratio.

Differences were considered significant at P<0.05.

Results and Discussion

Antithrombin usage did not rise the chances
for favorable outcome during sepsis: OR 1.20 [95%
CI 0.49-2.94] at P=0.84; neither did it affected the
composite outcome of treatment in the study
group. Mann-Whitney U-test did not show statisti-
cally significant difference in the composite out-
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Tabsauia 2. YacToTa pa3BUTHSA HEOJIAroNMPUATHBIX COOBITHI U 28 THEBHAsI J1€TaIbHOCTbD.
Table 2. Prevalence of adverse events and 28 day mortality.

Parameters Values of parameters in groups P
Control, n=50 Study, n=40
Hospital (28-day) mortality, n (%) 17 (34) 12 (30) 0.69
NCA, n (%) 3 (6) 2 (5) 0.84
FDA, n (%) 25 (50) 18 (45) 0.47
Angina pectoris, n (%) 5(10) 3(7.5) 0.41
AHE n (%) 35 (70) 22 (55) 0.16
Myocardial infarction, 7 (%) 2 (4) 1(2.5) 0.39
ACVE, n (%) 3 (6) 2 (5) 0.84
ARDS, n (%) 30 (60) 22(55) 0.47
Stage III ARE n (%) 14 (28) 4 (10) 0.04
ALE n (%) 14(36) 12(30) 0.21
MACCE + ARDS + ARF + ALE score per 1 patient 148 (2.96) 98 (2.45) 0.22
Me [interquartile interval] 3.0 [1.0-5.0] 2.0 [1.0-4.0]

Note. For the meanings of abbreviations refer to material and metods.

ITpumeuanwue. Hospital (-day) mortality — rocnuTansHas (-gHeBHasA) JeTaabHOCTh; NCA — HOC; FDA — BBA; angina pectoris
— crenokapaust; AHF — OCH; myocardial infarction — undapkt muokapaa; ACVE — OHMK; ARDS — OPJIC; stage III ARF —
OITH III craguu; ALF — OnruH; MACCE — OHCILIO; score per 1 patient — 6amsbl n3 pacuera Ha 1 manmenTa; Me [interquartile in-
terval] — Me [MeKKBapTUJIBHBIN HHTEpBaJI]. PacimudpoBka abbpeBuaryp — B MaTepraIax i METOHAx.

Ha KOMIIO3UTHBIN MCXO] JIeueHUsI B UCCIeayeMON
rpynmne. U-kputepruii MaHHa—YUTHU He ITOKa3aJl
CTAaTUCTAYECKU 3HAUMMOU Pa3HUIIbI 10 KOMITO3UT-
HOMY UCXOJly MEYKTY MCCJIelyeMOU U KOHTPOJIbHON
rpynmnamu 2,0 [1,0-4,0] 1 3,0 [1,0-5,0], p=0,22.

[IpumMeHeHne 3aMeCTUTEJILHOU Tepanuu
AHTUTPOMOMHOM He CHU3WJIO PUCKU PAa3BUTHS U
JIPYTUX HeOJIarONPUSITHBIX COOBITAH Y TAITEHTOB
Ha 28-e cyTkH JiedeHus (Taba. 2): OHMK: OR 1,21
[95% CI 0,19-7,63] ipu p=0,84, OPIIC: OR 1,23 [95%
CI 0,53-2,85] mpu p=0,63, OITaH: OR 0,91 [95% CI
0,36-2,27] npu p=0,84, a Takxe Ha PUCK PA3BUTUA
BIlepBbIe BbIsABJIeHHOU aputMum OR 1,22 [95% CI
0,53-2,81] npu p=0,64, a1M3040B UILIEMUU MUO-
Kapga OR 1,37 [95% CI 0,32-6,12] npu p=0,68; ocT-
poii cepaeunoii HegocTarouHocTr OR 1,91 [95% CI
0,80-4,55] mpu p=0,14; undapkra muokapga OR
1,63 [95% CI 0,14-18,6] ipu p=0,69 u «Hedarab-
HOM ocTaHoBKM cepna» OR 1,21 [95% CI10,19-7,63]
pu p=0,84.

OpHako B HccieayeMol Ipyle oTMedyeHO
3HAYMMOe CHUKeHne prucka pa3dsutus OITH III cT.
OR 0,29 [95% CI 0,09-0,95] ipu p=0,04.

Yepes moJiroga mocJie BbIIMUCKA U3 CTAIIUO0-
Hapa, BbIsIBJIEHHbIE TeHIEHIINN He N3MEHUJINCH
(radJ. 2).

180-Tu mHEBHasA JIETAJIBHOCTH COCTaBUJIA B
uccjiegyemoii rpymie 47,5%, B KOHTPOJIbHON — 52%
(p=0,83), TakuM 06pa3oM, ucrob3oBanue AT He
TIOBBIIIIAET ITAHCHI Ha OJIarOMPUATHBIA UCXOM ITPU
cernicuce: OR1,20 [95% CI 0,52-2,75] pu p=0,67.

KonnyecTBO mamueHTOB, MPOAOJIKAIOIIUX
JgedeHue 1o nosoxpy OITH 3 ct. yepes moJroga
MOCJIe BBINIMCKYU U3 CTAllMOHApa cocTaBuiio 15% B
uccjaenyeMoil u 36% KOHTPOJIBHOM TIpyImax
(p=0,03), Takum obpa3oMm, Tepanus AT mpen-
yIpeskaaeT pucK pa3BuTus xpoHudeckoil ITH c
OR 2,92 [95% CI 1,02-8,31] ipu p=0,045.

B pesysnbsrare npoBegeHHOI0 UCCIEN0BaHUSA
OBIJIO YCTAaHOBJIEHO, YTO KOPPEKIIHS HEIOCTATOY -

come between the study group and control group:
2.0 [1.0-4.0] and 3.0 [1.0-5.0], respectively, P=0.22.

The antithrombin supplementation therapy
did not lower the risk of development of adverse
events in patients on therapy day 28 (table 2):
ACVE: OR — 1.21 [95% CI 0.19 — 7.63] at P=0.84;
ARDS: OR — 1.23 [95% CI 0.53 — 2.85] at P=0.63;
ALF: OR — 0.91 [95% CI 0.36 — 2.27] at P=0.84, or
risk of development of first diagnosed arrhythmia:
OR —1.22 [95% CI 0.53-2.81] at P=0.64; myocardial
ischemia episodes: OR — 1.37 [95% CI 0.32-6.12] at
P=0.68; acute heart failure: OR — 1.91 [95% CI
0.80-4.55] at P=0.14; myocardial infarction: OR —
1.63 [95% CI 0.14-18.6] at P=0.69; and ‘non-fatal
cardiac arrest’: OR — 1.21 [95% CI 0.19-7.63] at
P=0.84.

However, significant decrease of the risk of de-
velopment of degree III ARF III was found in the
study group: OR — 0.29 [95% CI 0.09-0.95] at
P=0.04.

Half a year after discharge from the hospital,
the revealed trends were not changed.

The 180-day mortality was equal in the study
group to 47.5% and in the control group — 52%
(P=0.83). The results demonstrates that the AT does
not rise the chances of favorable outcome during
sepsis( OR 1.20 (95% CI 0.52-2.75), P=0.67).

The number of patients who continued treat-
ment for stage III ARF half a year after discharge
from hospital amounted to 15% in the study and
36% in the control groups (P=0.03); hence, AT ther-
apy prevented the risk of developing chronic renal
insufficiency (OR = 2.92 (95% CI 1.02-8.31),
P=0.045).

Thereby, antithrombin deficiency correction
is associated with reduced risk of developing renal
insufficiency both on therapy day 28 and on day
180 after discharge from the hospital.

Similar results were obtained earlier by
Inthorn D et al. [16]. The authors selected 40 pa-
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HOCTHA aHTUTPOMOWHA acCOIMMpPOBAHA CO CHU-
SKEHHBIM PUCKOM pa3BUTH ITOYEYHOU HeJl0CTa-
TOYHOCTH, KaK Ha 28 CyTKU JieueHUs, TaKk U Ha 180
CyTKH IIOCJI€ BBIIIMCKY U3 CTAallAOHApa.

CxonHbIe pe3y/IbTaThl ObIIN MOJTyYeHbI paHee
Inthorn D et al. (1997). ABTopbI oToOpasu 40 rmaru-
€HTOB C TsKeJIbIM CEICHCOM U CeNTUYEeCKUM
mokoM [16]. [IBamiarhk IAllMEeHTOB COCTABUJINA
KOHTPOJIBHYIO I'PYIIY U ABaAUATh UCCIEAyeMYIO,
B IIOCJIeHEeN HelIpephIBHO B TEYEHUU ABYX HeJlesIb
MMPOBOAUJIN Tepanuio npenaparamu AT 10 1OCTH-
SKeHUs 11eJieBOM KoHIeHTpamuu AT B mjiasme
>120%. YTBep»KOaI0Ch, 4YTO «I0JArOCPOYHaA Tepa-
s AT MOKeT CHUSUTD YaCTOTY Pa3BUTHUA I104YeY-
HOU HEJOCTAaTOUHOCTH Y NAIMEHTOB C TSAKeJIbIM
CeTICHCOM», a TAKKe PUCK PA3BUTUS TUCHYHKIINU
JIETKUX U MIPEJIOTBPATUTH PAa3BUTHUE CENITUUYECKON
MMeYeHOYHON HeJoCTaTOYHOCTH. KOoHeYHOo, K
pesysibraraM 3Told pPabOoThI CJIEAYET OTHECTHCH
KPUTUYECKU: BHI3BIBAET COMHEHUE 11eJIeco000pas-
HOCTB TOJTOOHOM TUTIEPKOPPEKIINY YPOBHS aHTH -
TpoMOWHA, a ¥ MAJIOYHUCJIEHHOCTh CPaBHUBae-
MBIX TIpyHOIl 3acTaBjiieT COMHeBarbCid B
MMpeACTAaBJEHHBIX BBIBOMAX. leM He MeHee, U
CcoBCeM 00OITH BHUMaHUEM TPUBEIEHHOE UCCJIe-
JIOBaHUE, TO-BUANMOMY, OBIJI0 ObI HEITPaBUJIBHO.

NMerTcss 1 HEKOTOPbIe 9KCIIEPUMEHTANb-
HbI€e JaHHbIE, CBUJIETEILCTBYIONTNE 00 3 HeKTUB-
HocTu AT B mJiaHe NPOQUIAKTUKUA U JI€UEHUs
OIIII. Tak B HavaJsie 2000-X TOJOB TPOBOJUINUCH
paboThI, KOTOPBIE MTOKA3aJ/IH, YTO TEPAITHS ITperia-
paramu AT, npuMeHsieMasi B MOJIeJIN 3KCITIepUMEH-
TAJbHOTO CeIcuca y MPUMAaToB, CIIOCOOCTBYET
YMEHBIIEeHUIO JIerOYHOU U ITI04eYHOI He10CTaTOY -
HOCTH. ABTOpPBHI OOBACHAJN OOHApPYKEHHBIH
¢deHOMEH TeM 00CTOATETHLCTBOM, UTO AT UHTHOU-
pyeT omioskeHue (prOpuHA, yMEHbBIIIaeT BOCIase-
HUE U CUHJPOM IIOJIMOPTaHHOMN TUChYHKINY [34].
B 2004 romy 6n171a ommybsmkoBaHa paboTa, B KOTO-
po¥i aBTOPHI MOKA3aJ/I1, HA TPUMEPE KPOJIUKOB C
HedpuToM Masyry, 4ro na3ma, oboramerHas AT,
BBOAMMAsl B IOYEYHYIO apTEPUI0, WHTUOUPYET
obpasoBaHMe MPOTPOMOMHA3BI U YYaCTBYET B
¢dudbpuHoIU3E [35].

B xayecTBe BO3MOYKHOIO OOBACHEHUS
pe3y/bTaroB, MOJYYEeHHBIX B XOJe NpPOBeIeHus
HACTOAIIEr0 UCCJIeJOBAaHUS, MOYKHO MPEI00-
SKUTH, YTO BOCCTAHOBJICHUE YPOBHS aKTUBHOCTHU
AHTUTPOMOMHA ITPEePhIBAET IaTOJIOTUYECKHH ITPO-
[1eCC, 3BEHbSIMU KOTOPOTO ABJSIOTCA: CUCTEMHOE
BOCIIaJieHUe, 9HJOTeJHaNdbHAsA AUCHYHKIUSA,
reMOAVHAMHAYeCKHAe U3MEHEeHHNs, a TaK)Ke Hapy-
IIeHNe TTOYeYHOW MUKPOIUPKYIIAINH, CIIOCOO-
CTBYIOIIIMe TOBPESKIEHNIO HE(PPOHOB, JIOKAIU30-
BaHHOMY 3aCTOI0 KPOBU B MUKPOLIMPKY/IATOPHOM
pycJie Mo4YeK, BEICBOOOYKIEHHIIO BOCTIATUTEIHHBIX
OUTOKWHOB U aKTUBALlUU CUCTEMBbI KOAryJAIUN
[36, 37]. BoccTraHOBJIEHME AKTUBHOCTH aHTUTPOM-
Ou1Ha, 10 BCe BUIMMOCTH, TIOBJIMSJIO Ha ITPOIIECC,

tients with sepsis and septic shock. Twenty patients
comprised the control group and twenty were in-
cluded in the study group; the latter received AT
therapy continuously for two weeks until the target
plasma AT >120% was reached. It was emphesized
that «a long-term AT therapy may reduce the inci-
dence of renal insufficiency in severe sepsis pa-
tients» as well as the risk of pulmonary dysfunction
and prevent development of septic liver failure.

There are experimental data that demonstrate
AT efficacy in terms of prophylaxis and treatment
of acute renal injury. Early in the 2000s, investiga-
tions were performed to show that a therapy with
AT drugs employed using the model of experimen-
tal sepsis in primates resulted in lessening of pul-
monary and renal insufficiency. The authors sug-
gested that AT inhibited deposition of fibrin,
decreased inflammation and multiple organ dys-
function syndrome [34]. In another study, using a
rabbit model of Masugi nephritis the AT-enriched
plasma administered into the renal artery inhibited
production of prothrombinase and participated in
fibrinolysis [35].

Discussing the results, we hypothesize that in-
creasing the antithrombin activity level interrupts
the pathological process that includes systemic in-
flammation, endothelial dysfunction, hemody-
namic changes, as well as renal microcirculation al-
teration that promotes injury of nephrons, localized
blood congestion in the renal microcirculatory
pathway, release of inflammatory cytokines, and co-
agulation system activation [36, 37]. Restoration of
antithrombin activity affected the process that ini-
tiated cell apoptosis in different tissues associated
with the multiple organ dysfunction [38-40].

In our study, the antithrombin therapy did not
reduce mortality presumably due to lowtherapeutic
effect or insufficient numbers of patients in a study
cohort. In any case, however, our data confirm the
findings of earlier studies that have demonstrated
no influence of AT therapy on survival of sepsis pa-
tients [13-15]. Multi-center randomized controlled
clinical study is needed to clarify whether the sup-
plementation antithrombin therapy would be ther-
apeutically effective in sepsis patients.

Conclusion

Therapy for antithrombin deficiency by ex-
ogenously administrated drug prevents develop-
ment of stage II acute renal failure in patients with
sepsis.

WHUIMUPOBABIINN (heHOMEH KJIETOYHOTO aIlOlI-
TO3a, TMpUBOOAMINN BmocaeactBun k OIIH u
opra"Hoi nucdyHkimu [38-40].

B Harrem mcciieoBaHUY TePAMHs AHTUTPOM-
OMHOM He MPUBOINJIA K CHUKEHUIO JIETATbHOCTH,
YTO MOSKET OBITH CJIEJICTBHEM OTCYTCTBUS Tepa-
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MEBTUYECKOTO a(pheKTa, KaKk TAKOBOT'O, HO MOSKET
OBITh U CJIEICTBUEM HEOCTAaTOYHOU BEIOOPKU. B
JI000M cJTydae, Hallll JaHHbIE MOATBEPSKAAIOT
pesy/bTaThl paHee IPOBeJeHHbIX NCCIeq0BaHNH,
TaK)Ke I[POJEeMOHCTPUPOBABUINX OTCYTCTBUE
BJIMsTHUE Tepanuu AT Ha BBIKMBAE€MOCTD IallueH-
TOB Ipu cericuce [13-15].

MHoroo6eraoriye pe3yasraTbl B TpoHIaK-
Tuke U Tepanuu OI1I1 BHyIIIAI0T OCTOPOSKHBIHN ONITU-
mu3M. [IpeacraBiisieTcs, 4To TOJTbKO MHOTOIIEHTPO-

Jluteparypa

1. Shankar-Hari M., Phillips G.S., Levy M.L., Seymour C.W. Developing
aNew Definition and Assessing New Clinical Criteria for Septic Shock
For the Third International Consensus Definitions for Sepsis and
Septic Shock (Sepsis-3). JAMA. 2016; 15 (8): 775-787. DOI: 10.1001/
jama.2016.0289.

2. MarchioniA., Fantini R., Antenora E, Clini E., Fabbri L. Chronic criti-
cal illness: the price of survival. European journal of clinical investi-
gation. 2015; 45 (12): 1341-1349. DOI: 10.1111/eci.12547

3. Angus D.C., van der Poll T. Severe sepsis and septic shock. N Engl J
Med. 2013; Aug 29. 369 (9): 840-851. DOI: 10.1056/NEJMral1208623

4. Cohen]., Vincent J-L., Adhikari N.KJ., Machado ER., Angus D.C., Ca-
landra T. Sepsis: a roadmap for future research. Lancet Infect Dis.
2015; 15: 581-614. DOI: 10.1016/S1473-3099 (15)70112-X

5. Vincent].L., Marshall].C., Namendys-Silva S.A., Frangois B., Martin-
Loeches I, Lipman J., Reinhart K., Antonelli M., Pickkers P, Njimi H.,
Jimenez E., SakrY. Assessment of the worldwide burden of critical ill-
ness: the Intensive Care Over Nations (ICON) audit. Lancet Respir.
Med. 2014; 2: 380-386. DOI: 10.1016/S2213-2600 (14)70061-X

6. Hayakawa M., Kudo D., Saito S., Uchino S. Antithrombin supplemen-
tation and mortality in sepsis-induced disseminated intravascular
coagulation: a multicenter retrospective observational study. Shock.
2016; 46 (6): 623-631.DOI: 10.1097/SHK.0000000000000727

7. Hunt B.J. Bleeding and coagulopathies in critical care. N EnglJ Med.
2014; 370 (9): 847-859. DOI: 10.1056/NEJMral1208626

8. Okamoto K., Tamura T., Sawatsubashi Y. Sepsis and disseminated in-
travascular coagulation. Journal of Intensive Care.2016; 4: 23. DOIL:
10.1186/s40560-016-0149-0

9. Opal S.M., Kessler C.M., Roemisch J., Knaub S. Antithrombin, heparin,
and heparan sulfate. Crit Care Med. 2002; 30 (5): 325-331. DOI:
10.1097/00003246-200205001-00024

10. Aibiki M., Fukuoka N., Umakoshi K., Ohtsubo S., Kikuchi S. Serum al-
bumin levels anticipate antithrombin III activities before and after
antithrombin IIT agent in critical patients with disseminated intra-
vascular coagulation. Shock. 2007; 27 (2): 139-144. DOI: 10.1097/
01.shk.0000239762.90335.68

11. Sié P., Letrenne E., Caranobe C., Genestal M., Cathala B., Boneu B.
Factor II related antigen and antithrombin IIT levels as inDICators
of liver failure in consumption coagulopathy. Thromb Haemost.
1982; 218-220. PMID: 6810490

12. Levi M., van der Poll T. The role of natural anticoagulants in the pa-
thogenesis and management of systemic activation of coagulation
and inflammation in critically ill patients. Semin Thromb Hemost.
2008; 34 (5): 459-468. DOI: 10.1055/5-0028-1092876

13. Baudo E, Caimi T.M., de Cataldo E, Ravizza A., Arlati S, Casella G., Ca-
rugo D., Palareti G., Legnani C., Ridolfi L., Rossi R., DAngelo A., Crippa
L., Giudici D., Gallioli G., Wolfler A., Calori G. Antithrombin III (ATIII)
replacement therapy in patients with sepsis and/or postsurgical
complications: a controlled double-blind, randomized, multicenter
study. Intensive Care Med. 1998; 24 (4): 336-342. PMID: 9609411,
DOI: 10.1007/s001340050576

14. Eisele B., Lamy M., Thijs L.G., Keinecke H.O., Schuster H.P, Matthias
ER., Fourrier E, Heinrichs H., Delvos U. Antithrombin IIT in patients
with severe sepsis. A randomized, placebo-controlled, doubleblind
multicenter trial plus a meta-analysis on all randomized, placebo-
controlled, double-blind trials with antithrombin III in severe sepsis.
Intensive Care Med. 1998; 24 (7): 663-672. PMID: 9722035, DOI:
10.1007/s001340050642

15. Gonano C., Sitzwohl C., Meitner E., Weinstabl C., Kettner S.C. Four-
day antithrombin therapy does not seem to attenuate hypercoagu-
lability in patients suffering from sepsis. Crit Care. 2006; 6 (10): 160.

16. Inthorn D., Hoffmann J.N., HartlW.H., Muhlbayer D., Jochum M. An-
tithrombin III supplementation in severe sepsis: beneficial effects on
organ dysfunction. Shock. 1997; 8 (5): 328-334. PMID: 9361342, DOI:
10.1097/00024382-199711000-00003

17. Kienast]., Juers M., Wiedermann C.J., Hoffmann J.N., Ostermann H.
Treatment effects of high-dose antithrombin without concomitant
heparin in patients with severe sepsis with or without disseminated
intravascular coagulation. ] Thromb Haemost. 2006; 4 (1): 90-97.
DOI:10.1111/j.1538-7836.2005.01697.x

18. Warren B.L., Eid A., Singer P, Pillay S.S., Carl P, Novak I., Chalupa P,

Atherstone A., Pénzes L., Kiibler A., Knaub S., Keinecke H.O., Heinrichs

Boe PKIU cmoskeT JaTb OTBET HA BOIIPOC, ueﬂecoo6—
Pa3HO Jinu IIPpOBOAUTH 3AMECTUTEJ/IbHYIO TEPAIINIO
HEOJOCTATOYHOCTHU aHTI/ITpOM6I/IHa IIpH Cericuce.

3akJrouenue

Tepanusi HeTOCTAaTOYHOCTA aHTUTPOMOMHA
39K30TeHHBIM BBeJeHNeM Iperapara IIpu Cerncuce
NpenynpeskJaeT pasBUTHE OCTPON IOYeUHOH
HegmocTarouHocTH I cTagum.

References

1. Shankar-Hari M., Phillips G.S., Levy M.L., Seymour C.W. Developing
a New Definition and Assessing New Clinical Criteria for Septic Shock
For the Third International Consensus Definitions for Sepsis and
Septic Shock (Sepsis-3). JAMA. 2016; 15 (8): 775-787. DOI: 10.1001/
jama.2016.0289.

2. Marchioni A, Fantini R, Antenora E Clini E, Fabbri L. Chronic critical
illness: the price of survival. European journal of clinical investiga-
tion. 2015; 45 (12): 1341-1349. DOI: 10.1111/eci.12547

3. Angus D.C., van der Poll T. Severe sepsis and septic shock. N Engl J
Med. 2013; Aug 29. 369 (9): 840-851 DOI: 10.1056/NEJMral208623

4. Cohen]., Vincent J-L., Adhikari N.K.J., Machado ER., Angus D.C., Ca-
landra T. Sepsis: a roadmap for future research. Lancet Infect Dis.
2015; 15: 581-614. DOI: 10.1016/S1473-3099 (15)70112-X

5. Vincent J.L., Marshall J.C., Namendys-Silva S.A. , Frangois B., Mar-
tin-Loeches L., Lipman J , Reinhart K, Antonelli M , Pickkers P, Njimi
H, Jimenez E, Sakr Y. Assessment of the worldwide burden of critical
illness: the Intensive Care Over Nations (ICON) audit. Lancet Respir.
Med. 2014; 2: 380-386. DOI: 10.1016/S2213-2600 (14)70061-X

6. Hayakawa M, Kudo D, Saito S, Uchino S. Antithrombin supplemen-
tation and mortality in sepsis-induced disseminated intravascular
coagulation: a multicenter retrospective observational study. Shock.
2016; 46 (6): 623-631.DOI: 10.1097/SHK.0000000000000727

7. HuntB.J. Bleeding and coagulopathies in critical care. N Engl J Med.
2014; 370 (9): 847-859. DOI: 10.1056/NEJMral208626

8.  Okamoto K., Tamura T., SawatsubashiY. Sepsis and disseminated in-
travascular coagulation. Journal of Intensive Care.2016; 4: 23. DOI:
10.1186/s40560-016-0149-0

9. Opal S.M., Kessler C.M., Roemisch J., Knaub S. Antithrombin, heparin,
and heparan sulfate. Crit Care Med. 2002; 30 (5): 325-331. DOI:
10.1097/00003246-200205001-00024

10. Aibiki M., Fukuoka N., Umakoshi K., Ohtsubo S., Kikuchi S. Serum al-
bumin levels anticipate antithrombin III activities before and after
antithrombin III agent in critical patients with disseminated intra-
vascular coagulation. Shock. 2007; 27 (2): 139-144. DOI: 10.1097/
01.shk.0000239762.90335.68

11. SiéP., Letrenne E., Caranobe C., Genestal M., Cathala B., Boneu B. Fac-
tor Il related antigen and antithrombin III levels as inDICators of liver
failure in consumption coagulopathy. Thromb Haemost. 1982;
218-220. PMID: 6810490

12. Levi M, van der Poll T. The role of natural anticoagulants in the pa-
thogenesis and management of systemic activation of coagulation
and inflammation in critically ill patients. Semin Thromb Hemost.
2008; 34 (5): 459-468. DOI: 10.1055/5-0028-1092876

13. Baudo E, Caimi T.M., de Cataldo E, Ravizza A., Arlati S, Casella G., Ca-
rugo D., Palareti G., Legnani C., Ridolfi L., Rossi R., DAngelo A., Crippa
L., Giudici D., Gallioli G., Wolfler A., Calori G. Antithrombin ITI (ATIII)
replacement therapy in patients with sepsis and/or postsurgical
complications: a controlled double-blind, randomized, multicenter
study. Intensive Care Med. 1998; 24 (4): 336-342. PMID: 9609411,
DOI: 10.1007/s001340050576

14. Eisele B., Lamy M., Thijs L.G., Keinecke H.O., Schuster H.P, Matthias
ER., Fourrier E, Heinrichs H., Delvos U. Antithrombin III in patients
with severe sepsis. A randomized, placebo-controlled, doubleblind
multicenter trial plus a meta-analysis on all randomized, placebo-
controlled, double-blind trials with antithrombin III in severe sepsis.
Intensive Care Med. 1998; 24 (7): 663-672. PMID: 9722035, DOI:
10.1007/s001340050642

15. Gonano C., Sitzwohl C., Meitner E., Weinstabl C., Kettner S.C. Four-
day antithrombin therapy does not seem to attenuate hypercoagu-
lability in patients suffering from sepsis. Crit Care. 2006; 6 (10): 160.

16. Inthorn D., Hoffmann J.N., Hartl W.H., Muhlbayer D., Jochum M. An-
tithrombin Il supplementation in severe sepsis: beneficial effects on
organ dysfunction. Shock. 1997; 8 (5): 328-334. PMID: 9361342, DOI:
10.1097/00024382-199711000-00003

17. Kienast J., Juers M., Wiedermann C.J., Hoffmann J.N., Ostermann H.
Treatment effects of high-dose antithrombin without concomitant
heparin in patients with severe sepsis with or without disseminated
intravascular coagulation. ] Thromb Haemost. 2006; 4 (1): 90-97.
DOI:10.1111/j.1538-7836.2005.01697.x

18. Warren B.L., Eid A., Singer P, Pillay S.S., Carl P, Novak I., Chalupa P,
Atherstone A., Pénzes I, Kiibler A., Knaub S., Keinecke H.O., Heinrichs

GENERAL REANIMATOLOGY, 2019, 15; 5

www.reanimatology.com



42

DOI:10.15360/1813-9779-2019-5-34-43

Clinical Studies and Practice

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

H., Schindel E, Juers M., Bone R.C., Opal S.M.; KyberSept Trial Study
Group.Caring for the critically ill patient. High-dose antithrombin IIT
in severe sepsis: a randomized controlled trial. JAMA. 2001; 286:
1869-1878. PMID: 11597289, DOI: 10.1001/jama.286.15.1869
Hayakawa M., Yamakawa K., Kudo D., Ono K. Optimal antithrombin
activity threshold for initiating antithrombin supplementation in pa-
tients with sepsis-induced disseminated intravascular coagulation:
amulticenter retrospective observational study. Clinical and Applied
Thrombosis/Hemostasis. 2018; 24 (6): 874-883. DOI: 10.1177/
1076029618757346

Gando S., Saitoh D., Ishikura H., Ueyama M., Otomo Y., Oda S., Kus-
himoto S., Tanjoh K., Mayumi T., Ikeda T., Iba T., Eguchi'Y., Okamoto
K., Ogura H., Koseki K., Sakamoto Y., Takayama Y., Shirai K., Takasu
O., InoueY., Mashiko K., Tsubota T., Endo S.; Japanese Association for
Acute Medicine Disseminated Intravascular Coagulation (JAAM DIC)
Study Group for the JAAM DIC Antithrombin Trial (JAAMDICAT). A
randomized, controlled, multicenter trial of the effects of antithrom-
bin on disseminated intravascular coagulation in patients with sep-
sis. Crit Care. 2013; 17 (6): 297. PMID: 24342495. PMCID:
PMC4057033, DOI: 10.1186/cc13163

Tagami T., Matsui H., Fushimi K., Yasunaga H. Supplemental dose of
antithrombin use in disseminated intravascular coagulation patients
after abdominal sepsis. Thromb Haemost. 2015; 114 (3): 537-545.
PMID: 25948492, DOI: 10.1160/TH15-01-0053

Rhodes A., Evans L.E., Alhazzani W., Levy M.M., Antonelli M., Ferrer
R., Kumar A., Sevransky J.E., Sprung C.L., Nunnally M.E., Rochwerg B,
Rubenfeld G.D., Angus D.C., Annane D., Beale R.]., Bellinghan G.J.,
Bernard G.R., Chiche].D., Coopersmith C., De Backer D.R, French C.].,
Fujishima S., Gerlach H., Hidalgo J.L., Hollenberg S.M., Jones A.E, Kar-
nad D.R., Kleinpell R.M., Koh Y, Lisboa T.C., Machado ER., Marini].J.,
Marshall J.C., Mazuski J.E., McIntyre L.A., McLean A.S., Mehta S., Mo-
reno R.R, Myburgh J, Navalesi P, Nishida O., Osborn T.M., Perner A.,
Plunkett C.M., Ranieri M., Schorr C.A., Seckel M.A., Seymour C.W.,,
Shieh L., Shukri K.A., Simpson S.Q., Singer M., Thompson B.T., Town-
send S.R., Van der Poll T, Vincent J.L., Wiersinga W.J., Zimmerman J.L.,
Dellinger R.PR.Surviving Sepsis Campaign: International Guidelines
for Management of Sepsis and Septic Shock. 2016. Intensive Care
Med. 2017; 43: 304-377. PMID: 28101605, DOI: 10.1007/s00134-017-
4683-6

Craft T. Key Questions in Anaesthesia. Bios Scientific 1993. Lincoln.
United Kingdom. ISBN: 187274852X

Pedkun U.B., Jlonanun A.®., Ckpunkun IO.B., Camoiinos B.B., JIu-
xeanyes B.B. OupeneseHne ypoBHsI aHTUTPOMOHMHA [TO3BOJISIET
NPOrHO3UPOBATh KJIMHUYECKUE UCXO/IbI cercuca. Becmnuuk awne-
cmesuonozuu u peanumamonozuu. 2018; 15 (3) 41-46.

ARDS Definition Task Force, Ranieri V.M., Rubenfeld G.D., Thompson
B.T., Ferguson N.D., Caldwell E., Fan E., Camporota L., Slutsky A.S.
Acute respiratory distress syndrome: the Berlin Definition. JAMA.
2012;307: 2526-2533. PMID: 22797452, DOI: 10.1001/jama.2012.5669
Mopos B.B., Mapuenro /I.H., Ckpunkun I0.B., 3abeauna T.C., Oge306
A.M., JIuxearuyes B.B. IlepuornepaliioHHbIe IPEIUKTOPbI HebJ1aro-
TIPUATHOTO UCXOJA COCYAUCTBIX BMEIIaTeIbCTB. O0Uias peanumarno-
Jn02us. 2017; 13 (3): 6-12. DOI: 10.15360/1813-9779-2017-3-6-12.
Kidney Disease: Improving Global Outcomes (KDIGO) Acute Kidney
Injury Work Group. KDIGO clinical practice guideline for acute kid-
ney injury. Kidney Int Suppl. 2012; 2: 1-1380. PMID: 23499048, DOI:
10.1053/j.ajkd.2013.02.349

Thygesen K., Alpert ].S., Jaffe A.S., Simoons M.L., Chaitman B.R., White
H.D.; Writing Group on the Joint ESC/ACCF/AHA/WHF Task Force for
the Universal Definition of Myocardial Infarction, Thygesen K., Alpert
J.S., White H.D., Jaffe A.S., Katus H.A., Apple ES., Lindahl B., Morrow
D.A., Chaitman B.A., Clemmensen PM., Johanson R, Hod H., Under-
wood R., Bax ].]., Bonow R.O., Pinto E, Gibbons R.]., Fox KA., Atar D.,
Newby L.K., Galvani M., Hamm C.W.,, Uretsky B.E, Steg PG., Wijns W,
Bassand J.P, Menasché P., Ravkilde J., Ohman E.M., Antman E.M.,
Wallentin L.C., Armstrong PW,, Simoons M.L., Januzzi J.L., Nieminen
M.S., Gheorghiade M., Filippatos G., Luepker R.V,, Fortmann S.P, Ro-
samond W.D., Levy D., Wood D., Smith S.C., Hu D., Lopez-Sendon J.L.,
Robertson R.M., Weaver D., Tendera M., Bove A.A., Parkhomenko A.N.,
Vasilieva E.J., Mendis S.; ESC Committee for Practice Guidelines (CPG)
Third universal definition of myocardial infarction Eur. Heart. J. 2012;
33:2551-2567. PMID: 22922414, DOI: 10.1093/eurheartj/ehs184
Jluxeanues B. B., Ckpunkun IO. B., Puaunnosckas K. C., 2Keynes /1. A.
CraHapTU3alysA OCI0KHEHHI 1 ICXO/I0B OIIEPATUBHOIO JIeYeHHUs.
Becmnuk anecme3uonozuu u peanumamoozuu. 2015; 12 (4): 53-66.
National Surgical Quality Improvement Program. Chicago, IL: Ame-
rican College of Surgeons. Accessed 23 June 2014.2014; http: // acsn-
sqip.org.

Sabaté S., Mases A., Guilera N., Canet J., Castillo J., Orrego C., Sabaté
A., Fita G., Parramén F., Paniagua B, Rodriguez A., Sabaté M.; ANES-
CARDIOCAT Group. Incidence and predictors of major perioperative
adverse cardiac and cerebrovascular events in noncardiac surgery.
Br ] Anaesth. 2011; 107: 879-890. PMID: 21890661. DOI:
10.1093/bja/aer268

Neely J.G., Karni R.J., Engel S.H., Fraley PL., Nussenbaum B., Paniello
R.C. Practical guides to understanding sample size and minimal clini-
cally important difference (MCID). Otolaryngol. Head Neck Surg. 2007;
136 (1): 14-18. PMID: 17210326, DOI: 10.1016/j.0tohns.2006.11.001

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

H., Schindel E, Juers M., Bone R.C., Opal S.M.; KyberSept Trial Study
Group.Caring for the critically ill patient. High-dose antithrombin III
in severe sepsis: a randomized controlled trial. JAMA. 2001; 286:
1869-1878. PMID: 11597289, DOI: 10.1001/jama.286.15.1869
Hayakawa M, Yamakawa K, Kudo D, Ono K. Optimal antithrombin
activity threshold for initiating antithrombin supplementation in pa-
tients with sepsis-induced disseminated intravascular coagulation:
amulticenter retrospective observational study. Clinical and Applied
Thrombosis/Hemostasis. 2018; 24 (6): 874-883. DOI: 10.1177/
1076029618757346

Gando S., Saitoh D., Ishikura H., Ueyama M., Otomo Y., Oda S., Kus-
himoto S., Tanjoh K., Mayumi T., Ikeda T., Iba T., Eguchi Y., Okamoto
K., Ogura H., Koseki K., Sakamoto Y., Takayama Y., Shirai K., Takasu
0., InoueY., Mashiko K., Tsubota T., Endo S.; Japanese Association for
Acute Medicine Disseminated Intravascular Coagulation (JAAM DIC)
Study Group for the JAAM DIC Antithrombin Trial (JAAMDICAT). A
randomized, controlled, multicenter trial of the effects of antithrom-
bin on disseminated intravascular coagulation in patients with sep-
sis. Crit Care. 2013; 17 (6): 297. PMID: 24342495, PMCID:
PMC4057033. DOI: 10.1186/cc13163

Tagami T, Matsui H, Fushimi K, Yasunaga H. Supplemental dose of
antithrombin use in disseminated intravascular coagulation patients
after abdominal sepsis. Thromb Haemost. 2015; 114 (3): 537-545.
PMID: 25948492, DOI: 10.1160/TH15-01-0053

Rhodes A., Evans L.E., Alhazzani W., Levy M.M., Antonelli M., Ferrer
R., Kumar A., Sevransky J.E., Sprung C.L., Nunnally M.E., Rochwerg B,
Rubenfeld G.D., Angus D.C., Annane D., Beale R.]., Bellinghan G.J.,
Bernard G.R., Chiche].D., Coopersmith C., De Backer D.R, French C.J.,
Fujishima S., Gerlach H., Hidalgo J.L., Hollenberg S.M., Jones A.E, Kar-
nad D.R., Kleinpell R.M., Koh Y, Lisboa T.C., Machado ER., Marini].J.,
Marshall J.C., Mazuski J.E., McIntyre L.A., McLean A.S., Mehta S., Mo-
reno R.R, Myburgh J, Navalesi R, Nishida O., Osborn T.M., Perner A.,
Plunkett C.M., Ranieri M., Schorr C.A., Seckel M.A., Seymour C.W.,,
Shieh L., Shukri K.A., Simpson S.Q., Singer M., Thompson B.T., Town-
send S.R., Van der Poll T, Vincent J.L., Wiersinga W.J., Zimmerman J.L.,
Dellinger R.PR.Surviving Sepsis Campaign: International Guidelines
for Management of Sepsis and Septic Shock. 2016. Intensive Care
Med. 2017; 43: 304-377. PMID: 28101605, DOI: 10.1007/s00134-017-
4683-6

Craft T. Key Questions in Anaesthesia. Bios Scientific 1993. Lincoln.
United Kingdom. ISBN: 187274852X

Redkin 1.V, Lopanin A.E, Skripkin Yu.V,, Samojlov V.V, Lihvancev V.V. De-
termination of the antithrombin level allows predicting the clinical outco-
mes of sepsis. Vest. Anestesiol. Reanimatol. 2018; 15 (3) 41-46. [In Russ.]
ARDS Definition Task Force, Ranieri V.M., Rubenfeld G.D., Thompson
B.T, Ferguson N.D., Caldwell E., Fan E., Camporota L., Slutsky A.S.
Acute respiratory distress syndrome: the Berlin Definition. JAMA.
2012;307: 2526-2533. PMID: 22797452, DOI: 10.1001/jama.2012.5669
Moroz V.V,, Marchenko D.N., Skripkin Y.V, Zabelina T.S., Ovezov A.M.,
Likhvantsev V.V. Perioperative Predictors of Unfavorable Outcome of
Vascular Surgery. Obschaya Reanimatologiya=General Reanimatology.
2017; 13 (3): 6-12. [In Russ.]. DOI: 10.15360/1813-9779-2017-3-6-12.
Kidney Disease: Improving Global Outcomes (KDIGO) Acute Kidney
Injury Work Group. KDIGO clinical practice guideline for acute kid-
ney injury. Kidney Int Suppl. 2012; 2: 1-1380. PMID: 23499048, DOI:
10.1053/j.ajkd.2013.02.349

Thygesen K., Alpert ]J.S., Jaffe A.S., Simoons M.L., Chaitman B.R.,
White H.D.; Writing Group on the Joint ESC/ACCF/AHA/WHF Task
Force for the Universal Definition of Myocardial Infarction, Thygesen
K., Alpert J.S., White H.D., Jaffe A.S., Katus H.A., Apple ES., Lindahl
B., Morrow D.A., Chaitman B.A., Clemmensen PM., Johanson P, Hod
H., Underwood R., Bax ].J., Bonow R.O., Pinto E, Gibbons R.J., Fox
KA., Atar D., Newby L.K., Galvani M., Hamm C.W., Uretsky B.E, Steg
PG., Wijns W,, Bassand J.R, Menasché P., Ravkilde J., Ohman E.M.,
Antman E.M., Wallentin L.C., Armstrong PW., Simoons M.L., Januzzi
J.L., Nieminen M.S., Gheorghiade M., Filippatos G., Luepker R.V,,
Fortmann S.P, Rosamond W.D., Levy D., Wood D., Smith S.C., Hu D.,
Lopez-Sendon J.L., Robertson R.M., Weaver D., Tendera M., Bove A.A.,
Parkhomenko A.N., Vasilieva E.J., Mendis S.; ESC Committee for
Practice Guidelines (CPG) Third universal definition of myocardial
infarction Eur. Heart. J. 2012; 33: 2551-2567. PMID: 22922414, DOI:
10.1093/eurheartj/ehs184

Lihvancev V.V,, Skripkin Yu.V,, Filippovskaya Zh.S., Zhgulev D.A. Stan-
dardization of complications and outcomes of surgical treatment.
Vest. Ahestesiol. Reanimatol. 2015; 12 (4): 53-66. [In Russ.]

National Surgical Quality Improvement Program. Chicago, IL: Ame-
rican College of Surgeons. Accessed 23 June 2014.2014; http: // acsn-
sqip.org.

Sabaté S., Mases A., Guilera N., Canet J., Castillo J., Orrego C., Sabaté
A., Fita G., Parramén F., Paniagua B, Rodriguez A., Sabaté M.; ANES-
CARDIOCAT Group. Incidence and predictors of major periopera-
tive adverse cardiac and cerebrovascular events in noncardiac sur-
gery. Br J Anaesth. 2011; 107: 879-890. PMID: 21890661. DOI:
10.1093/bja/aer268

Neely J.G., Karni R.J., Engel S.H., Fraley PL., Nussenbaum B., Paniello
R.C. Practical guides to understanding sample size and minimal clini-
cally important difference (MCID). Otolaryngol. Head Neck Surg. 2007;
136 (1): 14-8. PMID: 17210326, DOI: 10.1016/j.0tohns.2006.11.001

www.reanimatology.com

GENERAL REANIMATOLOGY, 2019, 15; 5



DOI:10.15360/1813-9779-2019-5-34-43

Knunudyeckue nccjaeqoBaHud U IMIpaKTUKa

33.

34.

35.

36.

37.

38.

39.

40.

I'mypman B.E. Teopusi BepOATHOCTEH U MareMaTuyecKasi CTaTH-
cTHKa: yued. mocobue JI/Is CTyIeHTOB By30B. MockBa: Beicil. 06pa-
30BaHUe, 2007. 478 cT.

Welty-Wolf K.E., Carraway M.S., Miller D.L., Ortel T L., Ezban M., Ghio
A.J., Idell S.; Piantadosi C.A. Coagulation blockade prevents sepsis-
induced respiratory and renal failure in baboons. Am. J. Respir. Crit.
Care Med. 2001; 164 (10,1): 1988-1996. PMID: 11734456

Sokratov N.V. Effect of antithrombin III on local hemostasis in the
kidneys during experimental nephritis. Bull. Exp. Biol. Med. 2004;
138: 185-188. DOI: 10.1023/B: BEBM.0000048384.85774.c8

Ergin B., Kapucu A., Demirci-Tansel C., Ince C. The renal microcircu-
lation in sepsis. Nephrol. Dial. Transplant. 2014; 30 (2): 169-177.
PMID: 24848133, DOI: 10.1093/ndt/gful05

Godin M., Murray R, Mehta R.L. Clinical approach to the patient with
AKI and sepsis. Semin. Nephrol. 2015; 35: 12-22. PMID: 25795496,
PMCID: PMC5617729, DOI: 10.1016/j.semnephrol.2015.01.003.
Alobaidi R., Basu R.K., Goldstein S.L., Bagshaw S.M. Sepsis-associated
acute kidney injury. Semin. Nephrol. 2015; 35 (1): 2-11.PMID:
25795495, PMCID: PMC4507081, DOI: 10.1016/j.semnep-
hrol.2015.01.002.

Fourrier E, Chopin C., Goudemand J., Hendrycx S., Caron C., Rime A.,
Marey A. Septic shock, multiple organ failure, and disseminated in-
travascular coagulation: Compared patterns of antithrombin III, pro-
tein C, and protein S deficiencies. Chest. 1992. 101: 816-823. PMID:
1531791, DOI: 10.1378/chest.101.3.816.

Hack C.E. Tissue factor pathway of coagulation in sepsis. Crit. Care
Med. Sep 2000; 9 (28): 25-30. PMID: 11007193, DOI: 10.1097/

00003246-200009001-00006
Iocrynunna 04.06.19

33.

Gmurman V. E. Theory and mathematical statistics: studies. manual
for University students. Moscow: Moscow. education, 2007. 478 [In
Russ.].

. Welty-WolfK.E., Carraway M.S., Miller D.L., Ortel T.L., Ezban M., Ghio

A.J., Idell S.; Piantadosi C.A. Coagulation blockade prevents sepsis-
induced respiratory and renal failure in baboons. Am. J. Respir. Crit.
Care Med. 2001; 164 (10,1): 1988-1996. PMID: 11734456

. Sokratov N.V. Effect of antithrombin III on local hemostasis in the

kidneys during experimental nephritis. Bull. Exp. Biol. Med. 2004;
138: 185-188. DOLI: 10.1023/B: BEBM.0000048384.85774.c8

. Ergin B., Kapucu A., Demirci-Tansel C., Ince C. The renal microcircu-

lation in sepsis. Nephrol. Dial. Transplant. 2014; 30 (2): 169-177.
PMID: 24848133, DOI: 10.1093/ndt/gful05

. Godin M., Murray R, Mehta R.L. Clinical approach to the patient with

AKI and sepsis. Semin. Nephrol. 2015; 35: 12-22. PMID: 25795496,
PMCID: PMC5617729, DOI: 10.1016/j.semnephrol.2015.01.003.

. AlobaidiR., Basu R.K., Goldstein S.L., Bagshaw S.M. Sepsis-associated
acute kidney injury. Semin. Nephrol. 2015; 35 (1): 2-11.PMID:
25795495, PMCID: PMC4507081, DOI: 10.1016/j.semnep-
hrol.2015.01.002.

. Fourrier E, Chopin C., Goudemand J., Hendrycx S., Caron C., Rime A.,
Marey A. Septic shock, multiple organ failure, and disseminated in-
travascular coagulation: Compared patterns of antithrombin III, pro-
tein C, and protein S deficiencies. Chest. 1992. 101: 816-823. PMID:
1531791, DOI: 10.1378/chest.101.3.816.

. Hack C.E. Tissue factor pathway of coagulation in sepsis. Crit. Care
Med. Sep 2000; 9 (28): 25-30. PMID: 11007193, DOI: 10.1097/

00003246-200009001-00006
Received 04.06.19

GENERAL REANIMATOLOGY, 2019, 15; 5

www.reanimatology.com

43



