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for Acute and Chronic Lung Diseases (Part II)
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Bo BTOpOIii yactu 0630pa paccMaTpuBaercs npodiaemMa cypgaKTaHT-Tepanuy OCTPOro PECHHPATOPHOTO HCTPECC-CHHAPOMA
(OPIC) y B3pocCbIX U JeTeil MIa/ilero 1 crapiiero Bo3pacra. Manaraiorcsi cBeieHus o pe3yJbraTax cypdakTaHT-Tepanun
u npodunaxtuku OPIIC y 6G0IbHBIX ¢ TAKEI0H KOMOMHUPOBAHHOI TPaBMOii, HHIAISIMOHHBIMH MOPAXKEHUSIMH, OCJIOKHEHH-
SIMH TIPY TSIPKEJIBIX PACHIMPEHHBIX ONEPANUsAX Ha IPYAHOMN KJIETKe, IIPU TSUKEJIbIX ITHEBMOHHSIX, B TOM YHCJIe P JBYCTOPOH-
Heil nHeBMoHNU Ha one rpunna A/H1N1. IIpeacraBiensl faHHbIe O IPHMEHEHHUH cyp(daKTaHTa B aKylIIePCKON KJIMHUKE U
npoduIaKTHKe NEPBUYHOIT AUCHYHKIMHU JIETOYHOTO TPAHCIUIAHTATA PH TPAHCIUIAHTaIMH JerkuX. O0Cy:KaaTcs pe3yibsra-
TBI MHOTOJIETHETO MCIOJIb30BaHus cypdakraHT-Tepanuu B Poccun, cBHETENbCTBYIONHE O BO3MOKHOCTH CYIIECTBEHHOTO
(o 20%) cuuskenust yposusi cmepraoctu npu OPIIC. Kpome Toro, paccMOTpUBaIOTCs IPUMePHI CypdaKTaHT-TePaNuu Ipy-
rux 3a0oJieBaHMil JIETKUX, TaKUX Kak croiikue arenaekrassl, XOBJI u GpoHxuaibHasi acT™Ma, a Tak:Ke TyOepKyje3 JErkux.
Knrouesvte cnoea: nerounniii cypdakTant, OCTPbIil peCIHPATOPHBIl AUCTPECC-CUHIAPOM, NPSMOE H HENPSIMOe TOBPEsK/IeHIe
JIETKUX, XPOHMYECKUE 3a00I€BAHNS JIETKHUX.

Part 2 of the review considers the problem of surfactant therapy for acute respiratory distress syndrome (ARDS) in adults
and young and old children. It gives information on the results of surfactant therapy and prevention of ARDS in patients with
severe concurrent trauma, inhalation injuries, complications due to complex expanded chest surgery, or severe pneumonias,
including bilateral pneumonia in the presence of A/H1N1 influenza. There are data on the use of a surfactant in obstetric care
and prevention of primary graft dysfunction during lung transplantation. The results of long-term use of surfactant therapy
in Russia, suggesting that death rates from ARDS may be substantially reduced (to 20%) are discussed. Examples of sur-
factant therapy for other noncritical lung diseases, such as permanent athelectasis, chronic obstructive pulmonary diseases,
and asthma, as well tuberculosis, are also considered. Key words: lung surfactant, acute respiratory distress syndrome,
direct and non-direct lung injury, chronic lung disease.
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Beenenue

OP/IIC naBHO mM3BeCcTEeH BpayaM 10/l TAKUMU Ha3Ba-
HUSIMH, KaK HEKapJIMOTEHHBII OTEK JIErKNX, IIMOKOBOE JieT-
Koe, MOKpoe Jierkoe u ipyrue. CoBpeMeHHOe orpe/ieieHue
OP/IC 6bu10 BBeieHo D.G. Ashbaugh (1967), a kpurtepun
JIMAarHOCTUKN BhIpaboTanbl AMepukano- EBporeiickoit co-
rnacutesnbHoit koHbepennueit (AECK). B anarnoctuke
cuaapoma ocTtporo mospexkaeHus Jjerkux (COILI) m
OP/IC, cornacuo pekomenpammsam AECK, omupatorcs na
4 KpuUTepus: OCTPOe HAyano OCHOBHOrO 3aboJieBaHUS
(cercuc, TsKenmask TTHEBMOHMS, MHOXKECTBEHHAsI TPABMa,
WHTJISIIMOHHAS TPaBMa U JIp.), TsKeJiast THIIOKCeMuUs, pe-

Introduction

For a long time ARDS has been known under the
following names: noncardiogenic pulmonary edema, shock
lungs, wet lungs and others. The modern definition of
ARDS was introduced by D. G. Ashbaugh (1967), while
the diagnosis criteria were developed by the American-
European Consensus Conference (AECC). According to
AECC recommendations, diagnosis ARDS is established
on the basis of four criteria: acute onset of the main disease
(sepsis, severe pneumonia, multiple trauma, inhalation
injury and others); severe hypoxemia, refractory to oxy-
gen therapy; bilateral infiltrates on chest radiography;
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(bpakTepHas K KHCTOPOAOTEPATINH, IBYXCTOPOHHIE U3MeE-
HEHUS Ha PEHTTEHOTPaMMe JIETKUX U OTCYTCTBUE JIEBOKE-
JIYIOYKOBOI HEJIOCTATOYHOCTH (ZIaBJIEHNE 3aKITMHUBAHWS
B JerouHoit aptepuu < 18 mm Hg) [1]. B 3aBucumocTn ot
TSOKeCTH THUMOKCeMUH, B T.4. cooTHomeHus Pa0,/FiO,,
crausn guarnos COILJ (PaO,/FiO, menpime 300 mm
Hg, o 6omxpuie 200 mm Hg) wim OPIC (PaO,/FiO,
Mmenbire 200 mm Hg), ropma 360—400 mm Hg. /[BagmaTu-
JIETHWH OIBIT IPUMEHEHUST 9TUX KPUTEPUEB MOKA3AT UX
HECOBEPIIeHCTBO. Tak, Tako# KpUTepuii, KaKk JABYCTOPOH-
HUE U3MEHEHHS] HA PEHTreHOTPaMMe JIETKUX, OTCYTCTBO-
Basi y 30% OGOJIbBHBIX B TeYEHUE MEPBBIX CYTOK Pa3BUTUS
OP/IC. Mopos B. B., Bracenko A. B., Tony6es A. M. u 1p.
oTkaszeiBatoTcst oT Tepmuaa COILJI n momaraiot, 4to pan-
uss quarnoctrka OP/C nomkHa yIUTBIBATH CTETIEHD MH-
TEPCTUITNATBHOTO OTEKA, T.€. COJIEPKAHIE BHECOCYTUCTOM
skuzikoct B jierkux [2]. B 2011 r. na Bepaunckom dopy-
Me COTJIACUTEeTbHAsE KOMUCCHUSI DKCIIEPTOB TaKKe OTKa3a-
JIACh OT TEPMHMHA CHHJIPOMA OCTPOTO MOBPEKICHUS JIeT-
KUX U TPEIJOKHUIA MCIOJb30BAaTh HOBBIE KPUTEPUU
(bepsmHckue kpuTepnn) A YCTAHOBJIEHUS IMATHO3a
OPJIC [3]. Ot xpuTepun HaleJeHbl HA HA[EKHOCTD, J10-
CTOBEPHOCTh U OOBEKTUBHYIO OIEHKY (DYHKIIMOHAIBHOTO
cocrostiust 6oJsbHOrO. Ha OCHOBaHWM aHAIM3a JIEUCHUs
4457 6ombabix OP/IC 6bLTO MPEAIOKEHO OIEHUBATH CHH-
JIPOM TIO CTEIIEHU TSPKECTH B COOTBETCTBUU CO 3HAYEHHUEM
cootHomienns Pa0,/FiO,: nerkas crenens ( PaO,/FiO,
< 300 mm Hg, no > 200 mm Hg), cpeanss crenenb
(Pa0O,/FiO, < 200 mm Hg, 7o > 100 mm Hg) u Tswxenas
(Pa0O,/FiO, < 100 mm Hg). Okazanocsk, 4T0 PeHTTeHOJIO-
rMYEeCcKUe JIaHHbIe, YMEHbIIIEHNEe KOMILIAlieHca, BeTMUnHa
TTOJIOKUTETPHOTO AaBieHus B KoHIe Bbioxa (IIAKB) n
JIbIXAQTeJbHbI MUHYTHBIA 00bEM HE BJMSIOT Ha MPOTHO3
ucxoga OP/IC, moaToMy 9T mapamMerpbl He ObLIM BKJIIO-
YeHbl B KOHEUHBIN BapuaHT DBepamHCKUX KPUTEpPUEB.
OP/IC nerkoii, cpefHei 1 TSKETOM cTeneHel TSKeCTH Xa-
PAaKTEPU30BAIUCH CJIACAYIONIMMU MOKA3aTEeISIMH JIeTAJb-
mnoctu: 27, 32 n 45%, cootBerctBenno (p<0,001). Cpemmee
Bpemst IBJI 1715t BBIKUBIIHX OOJBHBIX COCTABUJIO 5, 7 1 9
nHeit, coorBercTBeHHO (p<0,001). Ilosarator, yto 1O
cpastennio ¢ kpurepusmu AECK Bepaunckune kpurepuu
HaioT 60Jiee KOPPEKTHBIN TTPOTHO3S.

[Matodpusuomorus OPIC moctaTodrHo cI0XKHA, B €€
OCHOBE JIEJKAT MOJIEKYJISIDHbIE MEXaHU3MbI CUCTEMHOI
BOCIIAJTMTEIBHON peakiinu, pasBUBAIOIIEiicss B Ipolecce
TEYEHUST OCHOBHOTO 3a00JIEBAHNS, TIOCTYIKITBIIIETO TPUIH-
noii pazsutust OP/[C. B pesysibraTe Ba3OKOHCTPUKIIUH Jie-
FOYHBIX KallMJISIPOB BHIOPOCA 9HIOTEJIMHOB M IPYTUX ar-
PECCUBHBIX ITUTOKWUHOB, <3aJUIAHUS» JIEHKOIMTOB Ha
CTEHKAX KaIlWJJISIPOB JIETKUX U MOBBIIIEHUS TPOHUIIAEMO-
CTHU aJIbBEOJIOKAIMILIIPHON MeMOPaHbI, BbIXOJIA JIEHKOLIU-
TOB U GEJIKOB 1JIa3Mbl KPOBH B aJIbBEOJISIPHOE [TPOCTPAHCT-
BO IPOMCXOJUT MHTMOMPOBAHKUE JIETOUHOTO CypdaKkTaHTa
u noppexkaerre A-I1. 1o IpUBOAUT K HAPYIIEHUIO CHHTE-
3a cypdakranTa de NOVO 1 HAPYIIEHKIO €r0 Pey THIU3AIIUH.
PasBuBaloTCss MUKPOATEJIEKTa3bl U CIMBHBIC ATEJIEKTA3bI,
ITYHTHPOBAaHNE KPOBOTOKA M Pa3BUTHE TSKEJON, pedpak-
TEPHOI K KMCJIOPOAOTEPANNN, TUTTOKCEMUH.

pulmonary artery wedge pressure <18 mm Hg or absence
of clinical evidence of left ventricular failure [1]. The diag-
nosis of acute lung injury (ALI) or acute respiratory dis-
tress syndrome (ARDS) depends on hypoxemia severity,
i.e. PaO,/FiO, ratio: ratio < 300 corresponds to ALI),
ratio >200 corresponds to ARDS. In norm, PaO,/FiO,
ratio is 360—400 mm Hg. The use of these criteria during
20 years demonstrated their imperfection. For example,
such criterion as bilateral infiltrates on chest radiography
was absent in 30% of patients during the first 24 hours of
ARDS development. A. V. Vlasenko, A. M. Golubev and
V. V. Moroz suggested to stop the use of the term ALL
They believe that early ARDS diagnostics should be based
on the degree of interstitial oedema, i.e. on the quantity of
extravascular lung fluid [2]. In 2011, using a consensus
process, a panel of experts declined the term ALI and
developed the Berlin Definition, new criteria for ARDS
diagnosis [3]. They were based on feasibility, reliability,
validity, and objective evaluation of the performance. On
the base of the results of patient-level meta-analysis of
4188 patients with ARDS, it was proposed to estimate the
severity of the syndrome according to PaO,/FiO, ratio:
mild (200 mm Hg; PaO,/FiO, < 300 mm Hg), moderate
(100 mm Hg; PaO,/FiO, < 200 mm Hg), and severe
(Pa0O,/FiO, < 100 mm Hg). It turned out that the four
ancillary variables (radiographic severity, low respiratory
system compliance, the meaning of positive end-expirato-
ry pressure, and corrected expired volume per minute) did
not contribute to the predictive validity of severe ARDS
for mortality and were removed from the definition.
Stages of mild, moderate, and severe ARDS were associat-
ed with increased mortality: 27%, 32%, and 45%, respec-
tively, (P < 0.001). Compared with the AECC definition,
the final Berlin Definition had better predictive validity
for mortality.

ARDS pathologic physiology is quite complicated.
Its basis is molecular mechanisms of systemic inflammato-
ry reaction progressing as a result of the main disease
which has caused ARDS development. Due to lung capil-
lary vasoconstriction and discharge of endothelines and
other aggressive cytokines; leucocyte sticking on lung cap-
illary walls and the increasing of permeability of alveolar-
capillary membrane; leucocyte and plasma proteins leak-
age into alveolar space, lung surfactant inhibition and
alveolocytes type 2 damage occur. All these features result-
ed in de novo surfactant synthesis and its reutilization fail-
ure. Finally, micro atelectasis and confluent atelectasis,
blood flow by-pass and severe hypoxemia, refractory to
oxygen therapy were developed.

In spite of the improvement of respiratory support
methods, following the principle of safety in CMV, open
lung concept [4], the use of patient's face-down position
and so on, the mortality from ARDS is still very high.
According to G.D. Rubenfeld [5], every year 190, 000
patients with ARDS are registered in the USA, and the
mortality is 39.1%. Such factors as age, sex, race, CMV
strategy, and etiology of lung injury influence ARDS mor-
tality rate [6]. There is no total ARDS statistics in Russia,
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HecmoTpst Ha coBepIeHCTBOBaHUE CIIOCOOOB PeCIIn-
PaTOPHOI MOIEPKKHY, CJICIOBAaHMs TIPUHIMIIAM «Oe3omac-
Hoit» M BJI, KOHIENIMK «OTKPBITOTO JIETKOTO» [4], wmc-
[0JIb30BAaHKE TIOJOKEHUsT OOJBHOIO Ha JKUBOTE M T..I.,
nertasbHOCTh TIpu OP/IC octaercs odeHb Bbicokoil. [lo
nanubiM Rubenfeld G.D., B CIIIA eskerogaHo perucrpupy-
erca 190 000 6oaprabix OP/C, mpu 5TOM JIETaIbHOCTD CO-
crasiset 39,1% [5]. OTMeuaeTcs Taxske, 9TO Takue HhaxkTo-
pBI, Kak BO3pacT, I0JI, pacoBas TPUHAIIEKHOCTD,
crparerusi poezsienns VBJI, stnonormst mospexaeHns
JIETKOTO BJIUSTIOT Ha ypoBeHb jetasnbHocT 1pu OP[C [6].
B Poccun met o6mieil CTaTUCTUKY MO 4aCTOTE BCTPEYaeMO-
ctu OP/IC, omnako axcrpamossiiust dactotel OPIC B
CHIA na nacenenue Poccun maer mokasaresb okosio 80

000 corygaes B To/I.

1. TepaneBTnueckas 3pPeKTUBHOCTD
NpenapaToB JEroYHoro cypgaxkranra
[PH JIeYEHHH OCTPOTO PECIUPATOPHOTO
JMCTPECC-CUHIPOMA Y B3POCIBIX

B mactogmee Bpemsa cypdaxtant-tepanus OP/C
KpaliHe PeIKO MCIOJb3yeTCsI B MUPOBOW TIPaKTHKE. IJTO
CBSI3aHO C TEM, YTO HU OJIUH 3apyOeKHbIii IIpenapar He J10-
kaszan cBoeit achdextnBrocTr B MPKU, moatomy npemnapa-
ThI cyp(akTanTa He paspelieHsl JJisi IPUMEHEHUs Y B3POC-
JbIX 32 pybexkoM. Poccuiickuii npenapar cypdakrant-BJl
Ha OCHOBAHWMHU PE3YJIBTATOB MHOTOIIEHTPOBBIX HEKOHTPOJIU-
pyembix ucnbitannit (1998—2002 rr.), nokasasuuix cyiie-
cTBeHHOE (B 2—4 pas3a) CHUKEHIE CMEPTHOCTH ¥ OOMBHBIX,
OTBETHBIIIMX HA BBEJEHUE IpernapaTa MOJOKUTEIbHBIMI
CABUTAMU B oKcureHanuw, pasperien aist sedennss OP/[C B
2003 r. m ycnermHo ucronbsyetcst Bo MHorux OPUT.

Kax yxe ymommHamoch BbIlIe, pe3yasraTsl 11 dassr
MPKU u nunoTHbIX HccaeoBanuil ahheKTHBHOCTH 1TpH-
pozaHbIX npenapaToB cypdakranta npu jgedenun OP/[C
MOKa3aJu CYIIECTBEHHOE YJIydllleHHue OKCHUTeHAIn!,
yMmenblienue spemenn VBJI u cuuskenue jetanbHocTH |6,
7]. Onnako npu nposezseHun Tpetheil pazer MPKU kak
MPUPOJIHBIX, TAK ¥ CUHTETUYECKUX MpenapaToB cypdax-
TaHTa 3aPETUCTPUPOBAHA TIOJOKUTEIbHAS JMHAMUKA T1a-
paMeTpoB OKCHUTeHAllmu U TmpoaoskuTesbHocTn MBJI
(IPOMEKYTOUHBIE TOUKM UCCIIEA0BaHUs) Ge3 yIydlleHus:
KOHEYHOTO pPe3yJibTaTta — yMEHbIIeHUs JietaabHocTh [8].
Tem ne menee mpu MPKU amepukanckoro mpemapara
Infasurf nmosyyeHo 0CTOBEPHOE CHUIKEHUE JIETATILHOCTU
npu OP/IC y nereit (ot 3 o 21 ropa) npu npsiMmom To-
BpEKIEHUN Jierkux [9].

[Ipencrasisercs menecoobpasHbIM MOAPOOHO OCTa-
HOBUThCSI Ha aHaimuide MHorosieTHnx MPKU mpenapata
Venticute kak npuMepe MCCIEIOBAHUS TIPEIapaToB Cyp-
(axranTa 3a pybexkom. B 2000 1. B pesysibraTe U3ydeHust
s hEKTUBHOCTH TIperapara B TeTeporeHHO Tpyiie 60Jib-
Hpix OP/IC 1ipu IpsIMOM ¥ HENPSIMOM TTOBPEK/ICHUN JieT-
KUX ObLIM TIOJIyY€HbI OTPUIIATE/IbHBIE PE3YJIBTAThl B OTHO-
[IEHUKM CHUJKEHUS JIeTaJbHOCTH 00sibHBIX. OHAKO
JIOTIOJIHUTEJIbHBIN AHAJIU3 PE3YJIBTATOB UCIIBITAHN (POSt-
hoc analysis) nokasas 10CTOBEpHOE CHUKEHUE JIETATBHOC-

but extrapolation of ARDS frequency in the USA to
Russian population gives the figure of 80, 000 cases a year.

1. Therapeutic efficacy of lung surfactant
preparations for the treatment of acute
respiratory distress syndrome in adults

Nowadays, ARDS surfactant therapy is very rare in
world practice. Main reasons include absence of prepara-
tions efficiency of which has been proved in multicentre ran-
domized controlled trial (MRCT. Russian surfactant prepa-
ration, Surfactant-BL, has obtained permission for ARDS
treatment in 2003 in the ground of multicentre uncontrolled
clinical trials (1998—2002), which demonstrated essential
(2—4 times) reduction in mortality in patients who
responded to the preparation administration with positive
shifts in oxygenation. Since then Surfactant-BL has been
successfully used in many intensive care units (ICU).

As noticed before the results of the second phase of
MRCT and pilot trials of the efficiency of natural surfac-
tant preparations for ARDS treatment have shown essen-
tial improvement in oxygenation, the reduction of CMV
period and mortality decrease [6, 7]. However, the third
phase of MRCT of both natural and synthetic preparations
demonstrated positive dynamics of oxygenation figures and
CMV settings (intermediate investigation point) without
any improvement in outcome — mortality reduction [8]. At
the same time, MRCT of American preparation Infasurf
showed significant decrease in mortality in ARDS in chil-
dren (from 3 to 21 years old) with direct lung injury [9].

It seems to be useful to focus on the analysis of
years-long MRCT of another surfactant preparation,
Venticute.. In 2000, the preparation study in heteroge-
neous group of ARDS patients with direct and indirect
lung injury provided negative results in mortality reduc-
tion. Additional analysis of the study (post-hoc analy-
sis),however, demonstrated significant mortality decrease
in patients with direct lung injury (pneumonia, aspiration
of gastric content) [8, 10]. The authors suggested that neg-
ative results caused by many reasons. They included the
failure of the idea of surfactant therapy, poor surfactant
formulation, late surfactant administration, too short peri-
od of surfactant therapy, wrong way of administration,
inadequate dose, wrong patient selection, researcher’ pre-
conception, preparation toxicity, incorrect estimation of
outcome and inadequate intensive care. According to the
authors, the most important factors were late start of
preparation administration, insufficient course of surfac-
tant therapy and heterogeneity of patients. According to
MRCT Protocol of 2000, the beginning of surfactant
administration was 48—72 hours after CMV start.
Treatment period was 24 hours (50 mg/kg, every 6 hours).
ARDS resulted from sepsis, multiple traumas, massive
blood loss, hemotransfusion, pneumonia, aspiration of gas-
tric content and others.

The possible reasons for the contradictory results of
surfactant preparation clinical trials in ARDS can come
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T y GOJIBHBIX IIPU TPSIMOM MOBPEKACHUN JIETKUX (ITHEB-
MOHUSI M aCIUPAIUS JKeJyI0IHOTO copepskumoro) [8, 10].
ABTOPBI ITPETIONIOKUIIH, YTO HETATUBHBIE PE3YJIBTATHI MO-
ryT ObITh OOYCIOBIEHBI MHOTUMHU TIprarHaMu. Cpey HIX
— HECOCTOSATETBHOCTD UJieH cyphaKTaHT-TePaIH, JI0X0e
Ka4yecTBO Tperapara cypdakTanTa, mo3jiHee Hauajuio BBejie-
HUSI, HeJIOCTATOUHAS JINTUTEJILHOCTD Kypca cypdaKkTanT-Te-
paruu, HelPaBUIIbHBII C1I0CO0 ero BBEIEHMsI, HEOCTATOU-
Hasl /1034, HEIIPABUJIbHBINH 0TOOP GOJIBHBIX, MPEAB3SATOCTD
nccseoBareseil, TOKCMYHOCTb TIperapaTa, HellpaBuIbHast
OIIEHKA MCXO/I0OB U <«HEIOCTATOYHBIC» PEAHUMAIOHHBIE
Meporipusitust. OHM TTOCYUTANHN, YTO BAKHEHITIMU U3 Tie-
peYmCIeHHBIX (DAKTOPOB SIBJISIOTCS MO3/[HEE HAYATO BBE-
JICHUST TIperiapara, HeJOCTATOYHAS MPOIOJIKUTEIbHOCTD
Kypca Teparnuy U TeTeporeHHOCTh rpymibl 6onbHbIX. Co-
riacHo nporokorry MPKUM 2000 r., Bpems nayama BBene-
Hus npenapata Venticute cocrasisizio 48—72 vaca mocie
navasa VIBJI. IIpogosmkuTesibHOCTh Kypca JIEUeHUsT CO-
crasiisia ogau cyTu (50 Mr/kr kaxpie 6 yacos). OObex-
TOM mccaegoBanus apsnch 6ompnbie OPIC na domne
CerTcuca, MHOKeCTBEHHOM TPaBMbl, MACCHBHOW KPOBOTIO-
Tepu n reMoTpaHcdy3nun, MTHEBMOHUH, ACTTUPAITH JKEJTy-
JIOYHOTO CO/IEPKUMOTO U JIP.

Bo3sMoskHbBIE TTPUYMHBI TPOTHBOPEYMBOCTH PE3YJIb-
TATOB KIIMHUYECKUX UCIIBITAHUI ITPenapaToB cypdaxkTanta
npu siedednn OPI[C MoryT GbiTh pe3yJbraToOM HeCOBep-
mieHcTBa [IpoTOKOJIOB, IO KOTOPBIM TPOBOAUJINCH ATH
MPKI. ITo MHeHUIO psiia ABTOPOB, CYIECTBEHHbIE OIINO-
Ky ObLIM JIONYIIEHBI [IPU OIPEe/IeHNH BPEMEHH Hauaia
cypdakTaHT-Teparnm, TeparneBTHYecKux /03 U JJINTEJIb-
HocTu nipuMenenns cypdaxranta [10—13]. IIpod. U. A.
Ko03J10B 1IpeinosoxRu, 4to 1mosHee Hauano cyphaKkTaHT-
Tepaluu, COrJacHo 3TuM [IpoToKoiaM, 00YCIOBIEHO TeM,
YTO Tpenaparel cypdakrtaHTa He OTHOCHJIN K CPE/CTBaM
JIEUEHUSI TIEPBOTO Psi/la U MOJIATAJIH, YTO OHU JOJIKHBI HC-
I0JIb30BATHCSI TOJIBKO TOT/IA, KOT/IA JIPYTHE PEeCInparop-
HbI€ U HEPECITUPATOPHBIC METO/IbI JICUECHHST OKa3bIBAIOTCS
HeaheKkTuBHbIMU (IIEPCOHAIBHOE COOOIIEHME, aTpesb
2013). Hamu panee 6b110 110Ka3aHO, 4TO 3 (HEKTUBHOCTD
Ipernaparos cypdakTaHTa BbIsSIBJISETCS TIPU 1IEPBOM BBejIe-
HUU B TEUEHME MEPBbIX CYTOK Pa3BUTHUS JIbIXaTeJIbHOI He-
nocrarounoctu 1ipu OP/IC, Torna kak Hauano cypdak-
TAHT-TEPANUKM B TeUYEHUE BTOPBIX CYTOK OKa3bIBAETCS
Headexrusubim [11, 13].

1.1. TepaneBruueckue m03bl. Kak ObLIO yKaszaHO
BbIIIIE, ITPenapaThl CyphaKkTaHTa Pa3jinvaoTcs 10 Tepares-
tudeckoit apdexrnsroctu npu sedennn OPIC, moaromy
BBIGOP J103bI IIPElIapaTa Ype3BbluaiiHo BakeH. B GoJbmH-
crBe nccaepoBannii g sedenns OP/C ucnosp3oBann
O4YeHb BBICOKHE JI03bI TpernapaTos, BIoTh 10 400 u 800
Mr/kr maccel Tesia [7, 8, 10]. Kak mpasusio, pacuer mo3bt
IIPOU3BOJINTCS HA OCHOBE TIPE/ICTABJIEHUI O BBICOKOI KOH-
HeHTpaluu GeJIKOB IIa3Mbl KPOBU (MHIMOUTOPOB JIerou-
HOTO cyp(aKkTaHTa) B aJbBEOJISIPHOM TIPOCTPAHCTBE. ITH
IIPE/ICTABJIEHNUS], C HAllleil TOYKU 3PEHUs], SBJISIOTCS OIu-
GOYHBIMH, TAK KaK coziepKanue GENTKOB MIa3Mbl KPOBY M3~
Mepsiii B cymMMapHoM oObeme kupkoctu (200 mu) BAJI
6osbabix OPJIC, nosyuennoii mpu obbeaurerun 10 no-

from imperfection of Protocols used in MRCT. Some
authors believe that the time of the start of surfactant ther-
apy, therapeutic doses and treatment duration were estab-
lished with errors [10—13]. I. A. Kozlov supposed that late
beginning of surfactant therapy in the Protocols of MRCT
was due to the fact that surfactant therapy was not consid-
ered as a first-line treatment. The authors of the Protocols
believed that surfactant preparations should be used only
when other respiratory and non-respiratory methods of the
treatment do not work (personal communication, April,
2013). We have shown earlier that surfactant efficacy
could manifest itself when surfactant was administered for
the first time on day 1 of respiratory insufficiency develop-
ment in ARDS, whereas start of the therapy on day 2 was
not effective [11, 13].

1.1. Therapeutic doses. Surfactant preparations dif-
fer from each other in therapeutic efficacy for ARDS treat-
ment thus the dose choice is very important. The majority
of researchers used very high doses of the drug for ARDS
treatment up to 400 or 800 mg/kg of body mass [7, 8, 10].
Usually, dose estimation is based on the information about
the high plasma protein concentration (inhibitors of lung
surfactant) in alveolar space. We believe that these ideas
are were correct because plasma protein content was mea-
sured in total BAL fluid liquid of ARDS patients (200 ml)
and was obtained by putting together 10 sequent portions
of lavage fluid [14, 15]. We supposed that multiple sequent
lavages contribute to the plasma protein leakage from
blood flow to alveolar space through damaged alveolocap-
illary membrane. Hypothesis test demonstrated that pro-
tein content in sequent lavages was different: a portion
with high protein content interchanges the portion with
low protein content. Plasma protein leakage into alveolar
space takes place because of the artificially created con-
centration gradient [16, 17]. Another argument for lower
surfactant doses is based on the data on the surfactant con-
tent in mammalian lungs. The content of surfactant in
healthy adult is 3—15 mg/kg of body mass [ 16]. Preclinical
and clinical trials show that efficient therapeutic dose of
Surfactant-BL is 6 mg/kg of body mass per administration.
Taking into account the fact that Surfactant-BL biological
half-life is 10—12 hours [18], it has been recommended to
administer preparation twice every 24 hours. Clinical trial
results proved the necessity to administer the preparation
every 12 hours till the achievement of PaO,/FiO, ratio >
300 mm Hg. Depending on the severity of patient's condi-
tion, Surfactant-BL is administered during 1—2 days.
However, in ARDS induced by A/HIN1 influenza,
Surfactant-BL was being administering during 4—5 days.
The preparation was also efficient when surfactant therapy
started on the 3d—5th day of respiratory insufficiency
development [19—21].

In case of Venticute, the preparation was adminis-
tered at a dose of 50 mg/kg 4 times a day, and then the
course of surfactant therapy was stopped [8, 10]. We think
that the period of surfactant therapy was not long enough.

1.2. Mode of administration. According to experi-
mental data, only 4.5—10% of preparation reaches alveolar
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CJIEIOBATENBHBIX TMOPINHN JaBaKHOM skuakoctn [14, 15].
MpbI HIPEATTONOKUIN, YTO MHOTOKPATHBIE TIOCJIE0BATE b=
HbIE TIPOLIE/LYPhI JIABAXKa JIETKUX CIIOCOOCTBYIOT MOCTYILIE-
HIIO GEJTKOB TIJTa3Mbl 13 KPOBSIHOTO PYCJIa B albBEOJISIPHOE
MIPOCTPAHCTBO Yepe3 TOBPEKICHHBIN ATbBEOTOKATHILISIP-
Hblil 6apbep. IIpoBepka aTOM IUIIOTE3BI TIOKA3AJIA, YTO CO-
JepKaHe OesKa TTOCIe[OBATEIBHO MEHSIETCS: TIOPIUU C
GOJIBIITM KOJMYECTBOM GeJIKa 4epeyioTest ¢ MOPIUIMHE ¢
MUHUMaJIBHBIM cofiepskaHueM. [Ipoucxoaut TpaHcioka-
118t GEJIKOB I1JTa3Mbl KPOBU B aJIbBEOJISIPHOE TIPOCTPAHCTBO
10 UCKYCCTBEHHO CO3/IaBAEMOMY T'PAJIMEHTY KOHIIEHTPA-
mun [16, 17]. B xauecTBe [OMOJHUTENIBHOTO apTyMeHTa B
M0JIb3Y MPUMEHEHUsI MEHBIINX /103 Tpenaparos cypdax-
TaHTa CBUJIETEJLCTBYIOT JIAHHBIE O €T0 COEPKAHUH B JIeT-
KHMX MJIEKONUTAIOMUX. Y 3[0POBOTO B3POCIOTO YeJIOBEKA
cozepkanme cypdaxTanTa coctanysietT 3—15 MT/KT Macch
tesia [16]. B nmporecce TOKIMHUYECKUX U KIMHUYECKUX UC-
HbITAHUN HAMU OBLIO TIOKAa3aHo, uTo 3 heKTUBHasT Tepa-
neBTryeckas no3a cypdaxranta-bJI cocraBiaser 6 mr/xr
Ha BBezieHue. [IpuHUMas BO BHUMaHUE TO 00CTOSATEIBCTBO,
YTO BpeMs TOTyBbIBesieHns cypdakranta-bJl cocraBmsger
10—12 wacos [18], 6bLJI0 pEKOMEH/IOBAHO BBOAUTH TIpea-
par 2 pasa B CyTKH. Pe3ysibTaThl KIMHUYECKUX MCITBITAHUI
HOATBEPANIA HeOOXOAUMOCTD BBeJleHus cypdakTanTa-BJl
kakaple 12 uwacoB no pocruwxkenus PaO,/FiO, > 300
mmHg. B saBucumoctu ot TskecT GoJbHOTO cypdakx-
tauT-bJI BBOzIAT B Teuenune 1—2 cyrtok, omnako nmpu OP/[C
Ha (one rpunma A/HIN1 Hepenko cypdakTanT-Tepanmio
MPOBONIIN B TedeHue 4—5 aHedt, ¥ gake TIpU BBEACHUN
mpemapara Ha 3 — 5 JIeHb Pa3BUTH AbIXaTeTbHON HeIOCTa-
TouHOCTH OH ObLI 3ddexTusen [19—21].

Kaxk 6bL10 0TMEUEHO BbIllle, IPU UCCIIEA0BAHUHN TIPe-
mapaTa Venticute ero Boguan mo 50 Mr/KT 4 pasa B CyT-
KM 1 Ha 9ToM 3akanuuBaiu Kypc [8, 10]. T. e. B nanrOM
ciydae Kype cypdarkraHT-teparnuy OblT HETOCTATOYHO
TIPOIOJIKUTEIbHbBIM.

1.2. Cnoco6b1 BBesenus mnpemapartoB. CormacrHo
AKCIEPUMEHTATBHBIM JIAHHBIM, IPU WHTAJSIUOHHOM CIIO-
cobe BBeIeHUsT TOJIBLKO 0K0JI0 4,5—10% mpemnapara morma-
JIaeT B aIbBEOJIIPHOE MPOCTpaHcTBo. [lokasano, 4yTo nHra-
JIAIMOHHBII C110cO0 BBEIEHMs TIPenapaToB cypdakTaHTa
MeHee a(hheKTUBeH B CpaBHEHUM ¢ MUKDPOCTPYHHBIM MJIH
GOJTIOCHBIM KaK y HOBOPOXKIAECHHBIX [22], Tak Uy B3POCJIBIX
[23]. B akcnepumente npu gedennu OP/IC nokazano, 4to
BBeJIeHUeE TIpernapara B 6oJblIIoM obbeMe aMyJibeun GoJiee
3¢ (HEKTUBHO, TaK KaK MPUBOAUT K (oJiee PABHOMEPHOMY
pacrpeieJIcHUIO Tperapara B JIeTKUX. Tak, Tiperapar
Surfaxine pekoMeHIyeTcst UCHOJIb30BaTh B BUJE JIaBasKa
GoJrbiM 0obeMoM amyarbenn (400—600 mar) [24]. Mbt mo-
JlaraeM, 4To BBeJICHUE TAKOTO GOJIBIIOro 00beMa KUIKOCTH
GOJIBHOMY € TSKEJIOI THIIOKCEMUEH COBEPIIEHHO He Oll-
paB/laHO M Ype3BbIYANHO oracHo. CaMo BBEJCHHUE TaKOTO
o0beMa KUAKOCTH HPUBOAUT K JJINTEJBHOMY CHUKEHUIO
OKCHUTEHAIIMK KPOBU U TPeOyeT HEME/JIEHHOTO «ysKeCToue-
napamerpos WBJI. IIpu MPKU nupenapara
Surfaxine y 6ospHbx OP/IC BBISIBJIEHO JI0CTOBEPHOE yBe-

HUA»

JIMYEHHME YACTOThI PasBUTHS SIU30/0B T'MIIOKCUH, 0OCT-
PYKITHH 9HAOTPAXeaTbHON TPYOKH, MOJHOPTaHHOM HEm0-

space at inhalation mode of administration. Clinical prac-
tice showed that inhalation of surfactant preparation is less
efficient than micro fluid or bolus administration in new-
borns [22] and adults [23]. Experimental data showed that
preparation administration in bigger volume is more effi-
cient because it leads to more homogenous preparation dis-
tribution in lungs. For example, preparation Surfaxin is
recommended for usage as lavage of big emulsion volume
(400—600 ml) [24]. We think that the administration of
such a big volume of liquid to the patient in critical condi-
tion with severe hypoxemia has not been justified and
remains very dangerous. The administration of such fluid
volume itself causes long-term reduction of blood oxy-
genation and requires immediate strengthening of CMV
settings. Surfaxin MRCT in ARDS patients showed signif-
icant increase of frequency of saturation reduction, endo-
tracheal tube obstruction, multiple organ failure (MOF),
sepsis, renal insufficiency, pneumothorax and thromboem-
boli of pulmonary artery. In 2012 Ari Diozon reported on
significant increase in mortality rate observed in Surfaxin
group compared to placebo group (http://www.bad-
drug.net/bad-drug/surfaxin).

Currently the most efficient mode of administration
is believed to be endobronchial bolus administration to
each lung segment in combination with lung recruitment
maneuver, which provides the preparation delivery to
weakly aerated parts of lung parenchyma [13, 25, 26].

2. The use of surfactant preparations
for ARDS treatment in direct
and indirect lung injury

Considerable experience of Surfactant-BL use for the
ARDS treatment has been gained in Russia. Multicenter
uncontrolled clinical trials of Surfactant-BL in heteroge-
neous groups of patients were carried out from 1998 to
2002 in six leading hospitals of Moscow and Saint-
Petersburg. Based on results of the trials, in 2003 the prepa-
ration was permitted for ARDS treatment in adults. Thus,
nowadays there are opportunities to evaluate the results of
more than ten-year usage of Surfactant-BL in medical prac-
tice. When using the surfactant preparation, technologies
of treatment of different pathological states were improv-
ing. These states include sepsis, multiple traumas complica-
tions after cardiosurgeries, inhalation traumas, obstetrics
and gynecologic pathology, viral pneumonia and others.
The ways of preparation administration, doses, length of
treatment, combinations with other pharmaceutical and
respiratory technologies have been developed.

Below the experience of regular employment of
Surfactant-BL for ARDS treatment in Russian hospitals is
described.

2.1. Surfactant therapy of ARDS due to sepsis, multi-
ple trauma and complications after surgeries. A. B. Vlasenko
et al. studied surfactant therapy in 81 patients with ARDS of
different genesis [2, 25—27]. The patients data included: Lung
Injury Score (LIS) was 2.5; Acute Physiology and Chronic
Health Evaluation (APACHE) II score was 17.6+2.4;
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CTaTOYHOCTH, CETNCUCa, MOYEIHON HEOCTATOIHOCTH, TTHEB-
MOTOpaKca 1 TpoM60aMO0JIIK JierouHoi aprepun. Habito-
JIaTOCh OCTOBEPHOE YBEJIMYEHUE JIETATLHOCTH B CpaBHe-
Huu ¢ rpynnoi  placebo  (Ari  Diozon, 2012,
http://www.bad-drug.net/bad-drug/surfaxin).

B nacrosiee Bpemst Hanbosee a(hHEKTUBHBIM CUH-
TalOT MOCETMEHTHOE dHA0GPOHXHANBHOE GOTIOCHOE BBEIC-
HEe TIpenapaToB cypdakTanTa B KOMOMHAIMM C <MaHEB-
POM OTKDBITHS JIETKHX», 9TO TIPEATOJIaraeT AOCTaBKY
npenapata B HeBEHTUINPYEMbIC YYACTKU JIETOYHON TKAHH
[13, 25, 26].

2. IIpumeHeHue IpenapaToB
cypdaxranra npu geyenuun OPIC
MIPU MPSAMOM M HENPSAMOM
MOBPEKIeHIH JIETKUX

B Poccuu HakorieH GOJIBIION ONBIT MPUMEHEHUS
npenapata cypdaxrant-bJl nas nevennsa OPAC. Muoro-
IEHTPOBbIE HEKOHTPOJINPYEMbIE KINHUYECKUE UCTTBITAHUS
Tperapara B TeTEPOTeHHBIX TPYIITAaX OOMBHBIX TIPOXOIUIN
¢ 1998 r. o 2002 r. B mecTy BeAymux KIMHUKaX MOCKBbI
u Cankr-IlerepOypra. Ilo pesysbrataMm aTHX HUCIIbITAHUIL
npenapar 6bu1 paspentet s aedeHnss OPI[C y B3pocIibix
B 2003 1. Takum 06pasoM, B HACTOSIIEEC BPEMS MMEETCS
BO3MOJKHOCTh PACCMOTPETh PE3yJIbTaThl HoJIee YeM Jecs-
TUJIETHETO NPUMEHEeHMs npenapaTta B kiauHuke. [lo mepe
ncnoab3oBanus cypdaxranta-bJl coBepiieHcTBOBAINCH
TEXHOJIOTUY TIPUMEHEHUS TIpernapaTa pu Pa3JIndHbIX a-
TOJIOTHYECKUX COCTOSIHUSIX: CEICUce, MHOXKECTBEHHOM
TpaBMe, OCJOKHEHUSIX MOCTIe KapAMOXUPYPriuuecKux ore-
paiuii, UTHTAJISIIUOHHOM TPaBMe, aKyIlepcKoil U THHEKO-
JIOTHYECKON TTaTOJIOTHH, BUPYCHBIX THEBMOHUSX U 1Ip. OT-
pabarbiBajgnch CHocoObl BBEIEHUsT Iperapara, A03bl,
NPOIOJIKUTEILHOCTD Kypca JiedeHus], KOMOUHAIUU C IPY-
ruMn (HapMaKOJIOTHYECKUMU W PECITUPATOPHBIMKM TEXHO-
JIOTHSIMHU.

Ham kaxeTcst yMEeCTHBIM OCTAaHOBUTBCS HA OIIBITE
psifia KIMHUK B Poccuu, perysisipHO MCHOJB3YIONIUX Cyp-
(akranT-Tepanuio B seuenun 6onbabix OPIC.

2.1. Cypdaxkranr-repanus OPIC Ha ¢oHe cencu-
ca, MHOKeCTBEHHOI TPaBMbI H OCJOKHEHHUI Mocjie pac-
mMpeHHbIX onepammii. A. B. Biacenko u coaBt. usyvann
BOo3MOKHOCTH cypdakranT-tepanuun OP/C npu seueHnn
81 marmmenrta ¢ OP/IC pazmmunoro renesa [2, 25—27]. Tla-
PaMeTPbl TSIKECTU COCTOSHUST GOJIBHBIX ObLIM CIIEYIOIIU-
mu: LIS = 2,5; APACHE II 17,6+24; SOFA 10,2+21;
MODS 9,5+1,2 Ganios. ABTopbl oneHuBaiu 3hQHeKTus-
HOCTb 9HI00POHXUAIBLHOTO BBejAeHus cypdakranta BJI B
pasHble CpoKHU pasBuTus 3abosesanust (0t 6 10 78 yacos ¢
MoMmeHTa cHkenust PaO,/FiO, < 200 mum pr. cT.) B coue-
TaHWH C TIPUEMOM «OTKPBITUSI JIETKUX», & TaKKe Pas/iesib-
Ho. [Ipenapar BBomIM B 103€ 6 MT/KT Kask/bie 12 yacoB 10
CTOMKOTO yJIyuIleHnst ra3000MeHa B JIEMKKUX U JI0CTUKEHUS
Pa0O,/FiO, = 300 MM pr. cT. PanHee nagano cypdaxrant-
tepanuu (10 24 yacoB ot Manudecraimun OP/C) npuso-
JIUT K JJOCTOBEPHOMY YJIYUILIEHUIO MTOKazaTeeil razoobme-
Ha U OMOMEXaHUKM JIETKUX, YMEHBIIEHUIO YacTOTHI

Sequential Organ Failure Assessment (SOFA) score was
10.2+2.1; Multiple Organ Dysfunction Score (MODS)
was 9.5+1.2. The efficacy of endobronchial Surfactant-BL
administration was estimated at different points of disease
development (from 6 to 78 hours since PaO,/FiO, < 200
mm Hg). Surfactant treatment was carried out in combi-
nation with lung recruitment maneuver and without it.
Surfactant-BL was administered at a dose of 6 mg/kg,
every 12 hours till stable gas exchange improvement and
the achievement of PaO,/FiO, > 300 mm Hg. Early start
of surfactant therapy (not longer than 24 hours from
ARDS manifestation) resulted in significant improvement
in gas exchange parameters and lung biochemistry, the
reduction of frequency of hospital-acquired pneumonia
development, the decrease of CMV treatment period and
time in ICU. The results of Surfactant-BL therapy
depended on the degree of lung damage: is the latter was
much worse in cases of massive lung collapse (initial
Pa0,/FiO, < 150 mm Hg) [26, 27]. Combined usage of
Surfactant-BL and lung recruitment maneuver was more
efficient than separate application of these methods of
treatment. The combination of different technologies for
ARDS treatment including surfactant therapy led to signif-
icant reduction of mortality rate from ARDS to 20% [2, 27].

2.2. Surfactant therapy of ARDS induced by the
operations on heart and major vessels. A. E. Bautin and
others [28] studied the efficiency of surfactant therapy for
the treatment of ARDS developed after operations on heart
and aorta. The authors demonstrated that Surfactant-BL
provided more opportunity to remove more paients from
mechanical ventilation (72.2% of patients receiving surfac-
tant were removed from ventilation versus only 47.4% of
patients in the control group). The improvement in gas
exchange was stable and finally led to the reduction in mor-
tality rate to 33.3% compared to 52.6% in the control group.
The combination of lung recruitment maneuver and surfac-
tant therapy reduced mortality to 23% [29, 30]. I. A. Kozlov
and A. A. Romanov [31] also used early Surfactant-BL
administration and lung recruitment maneuver. They
showed that this combination leads to stable recovery of
lung oxygenating function in ARDS patients after opera-
tion on heart. I. A. Kozlov and V. N. Poptsov [32]
employed NO inhalation for oxygenation improvement in
53 patients with ALT and ARDS after cardiac surgery. It was
demonstrated that 23 patients did not respond positively to
this therapy. Endobronchial Surfactant-BL administration
to those patients resulted in significant increase in oxygena-
tion and then helped them to recover from critical condi-
tion. Single surfactant administration was enough for stable
improvement in arterial oxygenation and ARDS regression
in 18% of patients. The other patients required 2—3 surfac-
tant administrations. The mortality rate in a group of
patients who did not have surfactant therapy was 50%,
while in a group treated with surfactant mortality was 39%.
The survivors (NO + Surfactant-BL) experienced CMV
during 8.6+0.9 days compared to 13.5+1.6 days in control
group (p<0.05), the time in ICU was 11.0+1.6 days for sur-
vivors and 16.4%2.0 days for control group (p<0.05).
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PasBUTHSI HO30KOMHUAJIBHOW TTHEBMOHUH, TTPOJIOJIKUTEIb-
noctu UBJI n nevenns 8 OPUT. Oxazanocs, uTo pe3yiib-
taT Tepanuu cypdaxkrantoM-bJI 3aBucHuT ot crernenu mo-
BPEXKCHUS JIETKUX: OH 3HAYUTEJIbHO HUIKE TPHU
pacIpoCTPaHEHHOM — aTeJeKTa3upoBaHUU  (MCXOJHOM
Pa0,/FiO, < 150 MM pr. cT.) [26, 27]. IIpnmenenue mpe-
rapara B COYETAaHUM C IPHEMOM <OTKPBITHUS JIETKUX»> TaK-
ke 6osee 3(HEKTUBHO MO CPABHEHWIO C PA3AETHLHBIM HC-
[0JIb30BaHUEM 3TUX METOA0B. KOMOMHAIMS pasiuyHbIX
TexHosornit Begenusd GosbHbix ¢ OPIC, Briouaromas
cypakTaHT-TepaInio, MO3BOJUIA aBTOPAM CHU3UTH Jie-
ramprocTh 0T OPIC 10 20% |2, 27].

2.2. Cypdaxraunr-tepamusi OPIC pasBuBmierocs
BCJIE/ICTBHE ONlepaluii Ha cep/lle U KPYIHbIX COCY/axX.
A. E. BayTus c coasr. [28] usy4anu ahPekTuBHOCTD Cyp-
daxrant-tepanun npu OP/[C mocse omeparuii Ha cepiie
n aopTe. ABTOPBI MOKA3aJH, YTO MPUMEHEHKE IMpernapara
cypdaxranT-BJI 1103B0JAMI0 3KCTYOUPOBATH TPaxer y
72,2% ManmnenToB, TOT/Ia KaK B KOHTPOJIBHON TPYIITIE TAKUX
GOJIBHBIX OBLIO TOJBKO 47,4%. JlocTurHyTOE yIIydleHue
razoo0MeHa HOCHJIO YCTOWUMBbII XapakTep U IPHUBEIO K
CHUZKEHUIO JietabHocTh 110 33,3% 1ipu 52,6% B KOHTPOJIb-
HOIi Tpy1e. BriocseacTBun ucnonbzoBanue KOMOMHAINY
MaHeBpa MOOMJIM3AIMU abBeosl U cyphaKTaHT-Tepanum
MO3BOJINJIO CHU3UTD JieTalmbHOCTDb 10 23% [29, 30]. 1. A.
Koszsos u A. A. Pomanos [31] Takke npuMeHNJIN paHHee
BBeieHue cypdakranTa-BJI u MaHeBp «MOOUIU3AIIMN AJlb-
BEOJI» U TOKa3aJIM, uTo B 85,7% ciryyaes 9Ta KOMOUHAIMS
TMPUBO/INT K CTOWKOW HOPMAJHU3aINHM OKCHUTEHUPYTOeH
dbynkimu gerkux y 6osbhbix ¢ OPJIC nmocsie onepanuii Ha
cepate. 1. A. Kossos u B. H. ITonmos [32] ucnosnbp3oBanm
unraasgiun NO st yiiydiieHnst OKcureHauu y 53 60Jib-
Hpix ¢ COILJT u OP/IC nociie KapAimoxXupyprudecKux ore-
patuii. BeisicHnioch, uTo 23 13 HUX He OTBevYasn MO3UTHB-
ITY
9HI00POHXMAILHOTO BBeleHus cypdakranta-BJI atum 23

HBIMH  CJBHTAMU  Ha tepanuito. JlobGaBieHue
GOJIBHBIM TI03BOJIUJIO CYIIECTBEHHO MOBBICUTH OKCHUI€HA-
I[MIO ¥ BBIBECTH OOJIBIIMHCTBO U3 HUX U3 KPUTUUECKOTO CO-
crostiusi. OIHOKpaTHOTO BBejeHus cypdakTtanta-BJI Gbi-
JIO JIOCTATOYHO JIJIST CTOMKOTO YJIYUIIEHUST apTepUaIbHON
okcurenanuu u perpecca OPI[C y 18% GoJibHBIX, OCTalIb-
HBIM MaIMEeHTaM MoTpeboBanoch 2—3 BBeIEHUS Mpenapa-
Ta. B rpymnne 60sbHbIX, He nojydaBiiux cypdaxrant-bJl,
JIETJIBHOCTD cocTaBma 50%, a B rpymie IMogydaBlImx —
39%. ¥ soukuBmux nannentos (NO + cypdaxrant-BJT)
nutenpbHocts UBJL cocraBuia 8,6+£0,9 cyrok mportus
13,5%1,6 B rpymme cpasuenus (p<0,05), LIUTETLHOCTD Ha-
xoxkaenus BOPUT — 11,0£1,6 cyrok npotus 16,4+2,0 cy-
Tok (p<0,05).

2.3. llpopunaxruxa u sevenue OPIC npu uxrassim-
OHHOIi TpPaBMe U 03K0roBOM GosesHu. [Topakenue pecrmpa-
TOPHOW CHUCTEMBI B CTPYKTYpPE OPraHHO# ANCHYHKIMN TIPU
0’KOTax MOBEPXHOCTH Testa Kosrebmeres ot 45 1o 95%, a gacto-
ta OPZIC — ot 75 10 90% B 3aBUCHMOCTH OT TLIOMIA/IN TTOPa-
sxennst. B 100% corygaes npu umrestsHoit VIBJI B cirydae nn-
rajISIUOHHON TPaBMbl M €e KOMOMHAIIUU C OXKOTaMU
TTOBEPXHOCTH TeJIa PA3BUBAIOTCS THEBMOHUS U THOMHBIN Tpa-
xeobponxut, a yacrora OPJIC pocruraer 60—90% [33, 34].

2.3. The prophylaxis and treatment of ARDS
induced by inhalation trauma and burn injury.
Respiratory system damage induced by body surface burns
varies from 45% to 95%, while ARDS frequency fluctuates
from 75% to 90% depending on the area of the injury. Long
CMV at inhalation trauma and at its combination with
body surface burns results in pneumonia and purulent
bronchitis development in 100% of patients, ARDS fre-
quency reaches 60—90% [33, 34].

M. Yu. Tarasenko and others [35—37] employed
Surfactant-BL for the prophylaxis and treatment of ARDS
in 37 patients (from 18 to 60 years old) with severe ther-
mochemical damage of respiratory tract and without
severe predisposing diseases. Burn area fluctuated from
12% to 53% of body surface. All the patients had unfavor-
able prognosis. 19 patients (treatment group) received
Surfactant-BL in combination treatment of burn injury, 18
patients (control group) were not administered
Surfactant-BL. All casualties had standard infusion-trans-
fusion therapy, inotropic support, necessary antibacterial
therapy, nutritional support. Hb level was kept not less
than 100 g/1. All the patients were on pressure-controlled
CMV by means of Puritan-Bennet 760 ventilator. CMV
settings were as follows: tidal volume (TV) — 5—6 ml /kg;
Peak — 28—30 ¢cm H,O; PEEP — 8—12 ¢m H,O and FiO,
— 0.5—0.6. The patients of the control group suffered from
increasing respiratory insufficiency at developing ARDS.
The patients mainly were refractory to the intensive treat-
ment and respiratory support (FiO, — up to 0.7—0.8;
Ppeak — up to 35—38 cm H,0; PEEP — up to 8—12 cm
H,0). 16 of 18 patients of the group died during the first
week after injury. The mortality rate was 89.9% [37]. The
patients of the treated group received the first surfactant
dose within 16—56 hours after the injury (32.5 hours on
the average). Before the administration of the main dose
BAL (10 ml of 0.1% emulsion of Surfactant-BL) had been
carried out. After that the main dose (3 mg/kg) of the
preparation was administered equally into right and left
bronchi every 12 hours. Surfactant therapy was considered
completed after reaching ratio of PaO,/FiO, > 300 mm Hg
and holding CMV at FiO, < 0.4.

After the recovery of gas exchange in lungs and
hemodynamic stabilization, the patients of the treated
group waived CMV on 4nd—15th day after the start of
surfactant therapy. 16 of 19 patients in this group survived
in spite of initial unfavorable prognosis. The mortality rate
in this group was 18.8% [37].

Based on these results, the authors proposed the
technology of combination surfactant treatment of inhala-
tion injury, which was used for emergency medical services
including the fire in café «Chromaya loshad» in Perm in
2009. P. A. Brigin from Burn Centre of Research Institute
of First Aid N. A. Sklifasovsky, A. A. Alexeev from Burn
Centre of the A.V. Vishnevsky Institute of Surgery and
O. N. Popechen and others from emergency care hospital
in Minsk [38] have had the similar results of surfactant
treatment of the patients with thermoinhalation trauma
and the patients with ARDS induced by sepsis and burn
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M. 1O. Tapacenko u coast. [35—37] ucmosanzoBasm
cypdakrant-BJI pist npodunaktuku u gedenust OPIC y
37 60ubHBIX (0T 18 710 60 JIEeT) € TIKETBIMI TEPMOXUMIYE-
CKUMU TIOPAsKEHUSIMU JIbIXaTeJIbHbIX MyTell 6e3 TsuKesoil
npezcytecTByfoiiei natonaoruu. [nomanb 0k0roB Bapbu-
poBana or 12 go 53% mosepxHoctu Tesa. IIpoOrHO3 st
JKU3HU Y BCEX MAIMEHTOB OIEHNBAICS KaK HeOIarOTPHUsIT-
Hblil. 19 GosbHBIX (OCHOBHAS IPYIINa) IMoaydanu cypdakx-
TaHT-bBJI B KOMIJIEKCHOM JIeUeHUH OKOTOBOI TPABMBI, 1
18 yesoBek (KOHTpOJIBHASA TPYIIIA) HE MOJydasnd IMperna-
par. BceMm moctpajiaBiimM mpoBOMIACH CTaHAAPTHAS WH-
(bysunonHo-Tpanchy3noHHas Teparus, HOHOTPOITHAS TTO/-
JepiKKa, HeoOXoxmmasi aHTHOAaKTepUalbHash Teparnus,
napeHTepajbHOEe MUTaHUe. YPOBEHb reMOrJIOOHA MOAIep-
skuBasicst ve nmke 100 v/i1. Bee marmeHTs! HaXOAMJINCH Ha
MBJI ¢ xonTposem o gaBienuio anmnapatamu «llypuran-
Benner-760». [Tapamerpsr UBJI 6butu caenyommumu: O
— 5—6 mu/xr, Ppeak — 28—30 cm H,O, PEEP — 8—12 cMm
H,0 u FiO, — 0,5—0,6. ¥ mocTpazaBmmnx KOHTPOJLHOMN
TPYIIIBI, KOTOPBIM HE MPOBOIUIACH CYyPhaKTAHT-TePAIus,
HApaCTaJIM SIBJICHUS [IIXaTEJIbHOIM HEOCTATOYHOCTH Ha
done passupatomnierocst OPJIC. [IpoBoammble NHTEHCUB-
Hble JieueOHbIe MEPOIIPUATHS U YCUJIEHUE arPecCHBHOI arl-
naparaoil nogaepxku (FiO, — go 0,7—0,8, Ppeak — o
35—38 em H,O, PEEP — 10 10—12 cm H,0) B mopasisiio-
1meM GOJIBIIMHCTBE CITyYaeB He PUBEJIH K TTO0JI0KUTETbHO-
My addexry. 16 us 18 nocrpagaBiux 3Tl rPyIIbI MOrU6-
JIN B TeYEHUE MIEePBOI He/lesiu T1ocie TpaBMblL. JleTanibHOCTD
coctasuaa 89,9% [37]. Ilammentam OCHOBHO TPYIIIIBI
nepBoe BBesieHne cypdakranTa-bJl HaumHamm B Teyenme
16—56 wacos mocse mopakeHusa (B cpemrem 32,5 daca).
Ilepen BBEIEHMEM OCHOBHOW [103bI IIPOBOAMIN OGPOHXO-
ampBeossspHBIil TaBaxk 10 mur 0,1%-HO# aMyabcun cyp-
(haxranTa-BbJI, 3arem BBOAMIM OCHOBHYIO /103y IIpenapara
(3 MI/KT) TIOPOBHY B TIPaBbIil ¥ JIEBBII IJIaBHbIE OPOHXU
kakabie 12 yacoB. CypdaxraHT-Tepanuio IpeKpaiaimn
pu focTikeHnu cootHomenns PaO,/FiO, > 300 mm Hg
n Bo3aMoskHOCTH TipoBesieHust VIBJI ¢ FiO, < 0,4.

[Tocsie BocCcTaHOBIEHHSI Ta3000MeHa B JIETKUX U CTa-
OUIN3alMY TeMOAMHAMUKN IOCTPAJaBIINEe OCHOBHOI
IpyIbl ObLIKM 9KCTYOUPOBaHbI Ha 4— 15-¢ CyTKHU mocJie Ha-
yasia BBeeHus cypdakranta-bJI. 13 19 mamuentoB oc-
HOBHOII IPyTITbI BBIKUIN 16, HECMOTPST HA HAYATIBHBII He-
6JIaroNpuUsATHBIA TPOrHo3. JleTaJbHOCT B 9TOH IpyIiie
cocrasmia 18,8% [37].

Ha ocHoOBaHuU TIOJTyYEHHBIX PE3YJIBTATOB aBTOPBI
TIPE/JIOKUIIN TEXHOJIOTHIO KOMILIEKCHOM cypdaKkTanT-Te-
paly MHTAISAMOHHOI TPaBMbl, KOTOPast ObLIa UCIIOIb30-
BaHa MPU OKa3aHUU MoMolH noctpaiasimM B HC, B ToM
qucse mpu moxkape B Kade «Xpomas Jomrans> B [lepmu B
2009 roxy. CXo/HbIe pe3yJibTaThl jJedeHus: OOJIbHBIX U MO~
CTPAIaBIIMX C TEPMOMHTAMSIIIUOHHON TPaBMOU U GOJIbHBIX
OPJIC na done cerncrca n 0KOrOBOI OOIE3HHU IOy YN
takxke I1. A. Bpoeirun us oxorosoro reatpa HVU ckopoit
nomorn uM. Cxidocoseckoro n A. A. AsekceeB U3 05K0-
rosoro 1eaTpa HU N xupyprum nm. A. B. Bumaesckoro, a
takske O. H. TTouenenp u coaBT. u3 GOJIBHUIBI CKOPOIi 10~
Mot . Muncka [38]. CypdaxranTt-Teparnus npu oxxorax

disease. Surfactant therapy of respiratory tract burns has
also been employed in Ukraine (the preparation
«Sucrim») [39]. It should be mentioned that surfactant
preparation Alveofact was successfully used for the treat-
ment of inhalation trauma for the first time by N. Pallua
and others in 1998 [40].

2.4 Surfactant therapy of ARDS induced by
obstetric and gynecologic pathologies. Surfactant thera-
py allows to significantly reduce maternal mortality. This is
why it is worth of focusing on critical care in obstetrics and
gynecology. It was shown that obstetrics patients includ-
ing pregnant women suffered from ARDS relatively rare
(0.016—0.035% of all acts of delivery). However, ARDS
was shown to be direct and associated cause of maternal
death in 20—98% of cases, and in 20—50% caused their
babies' death [41]. The main factors leading to ARDS
development in obstetric patients are: aspiration of the
gastric content, tocolytics effect, preeclampsia, eclampsia,
pyelonephritis, chorioamnionitis, endometritis, septic
abortion, thromboembolia, amniotic fluid embolism, bacte-
rial and virus pneumonia, massive hemorrhage and hemo-
transfusion [42].

I. 1. Kukarskaya, M. V. Shvechkova and others
[43] studied 62 obstetric patients who received
Surfactant-BL in combination therapy of ALI and
ARDS. ALI/ARDS diagnosis was established according
to AESK criteria. Direct lung injury was caused by com-
munity-acquired pneumonia developed during the acute
respiratory virus infection (ARVI) and influenza
A/H1IN1 (2009—2010) in 12 patients (19.4%), aspira-
tion of gastric content in 5 patients (8.1%). Indirect
lung injury was triggered by severe preeclampsia in 12
patients (19.4%), massive hemorrhage, hemorrhagic
shock and massive hemotransfusion in18 patients
(29.0%), sepsis in 10 patients (16.1%), amniotic fluid
embolism in 2 patients (3.2%) and severe extra genital
diseases in 3 patients (4.8%). All patients with ARDS
induced by ARVI and influenza A/H1N1had pre-term
delivery because of rapid development of respiratory
failure. PaO,/FiO, was within 100—150 mm Hg, and
SpO, was less than 90%. Surfactant-BL administration
was combined with the therapy of the main disease and
respiratory support. The preparation was administered
by three ways: 1) endobronchial administration was car-
ried out through fibrotic bronchoscope (150 mg into
every bronchus, every 12 hours) in 3 patients (4.8%); 2)
endobronchial bolus administration was implemented
through catheter in side-lying position of the patient,
leaving the patient in such position 60—120 min, then
the procedure was repeated on the other side in 52 cases
(83.9%) including 11 patients who also had lung
recruitment manoeuvre; 3) inhalation administration
was performed through nebulizer at a dose of 75 mg,
every 12 hours in 7 patients (11.3%). The patients who
experienced inhalation administration had unassisted
breathing, but the features of developing respiratory
failure and hypoxemia were considered as ALI, and sur-
factant administration was used to prevent ARDS
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JIBIXaTeJIbHBIX TIyTEH WCIIOIb3YyeTCsl TaKKe Ha YKpaunHe
(mpenapat Cykpum) [39]. Cremyer oTMETUTB, UTO JIJIst Jie-
YEHMS MHTAJISIMOHHONW TpPaBMbI Tperapar cypdaxranrta
(Alveafact) Bnepsbie ycnemno npumernsu Pallua N. u co-
asT. B 1998 romy [40].

2.4. Cypdaxrant-repanusi OPIC B akymepcko-ru-
HEKOJIOrMYeCKO! Kiunuke. [lesecoo6pasHO OCTAHOBUTH-
Cs1 HA JIEYEHUN KPUTUYECKUX COCTOSTHUI B aKyIIEPCKO-TH-
HEKOJIOTUYECKON MTPAKTHKE, TaK Kak cyphakTanT-Tepanus
MTO3BOJISIET CYIIECTBEHHO YJIYUIINUTH CUTYAIMIO C MATEPUH-
ckoli emeptHOCTBIO. [Tokazano, uto OP/[C y GepeMeHHbIX
U POJUJIBHUIL TUATHOCTUPYETCS CPAaBHUTEIBHO penko (B
0,016—0,035% Ko BceM pojiam), HO MOKET ObITh HEIIOCPE/l-
CTBEHHOH 1 COMYTCTBYIOMIEH IPUYNHON CMEPTH JKEHIIINH B
20—98% cayuaes n ux mereit B 20—50% [41]. OcHoBHbIE
npuuntel passutist OP/IC y GepeMeHHbIX: acIIUpaus Ke-
JIYZIOYHOTO COJIEPKUMOT0, BO3/EHCTBUE TOKOJIUTUKOB,
TIPEIKIIAMIICH ST /DKITAMIICHSI, TTHEJTOHePPUT, XOPUOAMHHO-
HUT, 9HAOMETPUT, CENTHYCCKUI abopT, TpoMO0aMbOIH,
aMOO0JIS OKOJIOIJIOAHBIMU BOaMu, GaKkTepuasibHasi U BU-
pycHasi MHEBMOHWM, MAacCHBHBbIE KPOBOTEYEHUS] U TEMO-
tpancdysun [42].

Kykapckasg U. Y. u coasr. [43] obcnenosanu 62
aKyHIePCKUX OOJIbHBIX, Y KOTOPBIX B KOMILIEKCHOI Tepa-
nur COTLJT u OP/C 6611 ucnosib3oBat cypdakrant-BJI.
Junarnos COILJI/OPAC craBuin Ha OCHOBAaHUM KPUTE-
pue AECK. TIpsimoe moBpeskieHne JIETKUX 3apPErucTpu-
poBaHo npu BHEGOMBHIYHON mHeBMOoHNH Ha (hone OPBIU
n rpunna A/HIN1 (2009—2010 rr.) y 12 manueHton
(19,4%), aciuparust KeJyI0IHOTO COAEPKUMOTO — Y 5
6osbHbIX (8,1%). Henpsimoe moBpeskaeHue JErkux mpo-
U30ILI0 [PU TAXKEJION mpeskaamicuu y 12 6oJbHBIX
(19,4%), ocTpoit MacCUBHOII KPOBOIOTEPE W MAaCCHUBHOI
remotpancdysuu y 18 Goabubix (29,0%), cencuce — 10
(16,1%), amboMK oOKOMOTLIOAHBIMK BogaMu — 2 (3,2%) n
TSLKENON dKCTpareHuTanbHoi maromorun — 3 (4,8%).
Bce Goabubie ¢ OPAC na ¢done OPBU wu rpuiia
A/HIN1 6buin pogopaspenieHbl JOCPOYHO B CBS3U CO
CTPEMUTEJIbHBIM HAapacTaHWeM [IbIXaTeJbHON HeJoCcTa-
tounoctu. CoorHotienne PaO,/FiO, Gbuio B 1penenax
100—150 mm pT. cT., a SpO, — HKe 90%. BBemenue cyp-
(akranra-BJI Ha GoHe MeueHUsI OCHOBHOTO 3a00JI€BaHUS
U PECIIUPATOPHOM TTO/IEPIKKE OCYTIECTBIISIIIN TPEMSI CIIO-
cobamu: 1) 9HIOOPOHXUAIBHO € TIOMOIIBID GUOPOOPOH-
xockorma (1o 150 Mr B KaskabIii 6poHX ¢ wHTEpBagoM 12
yacoB) — 3 ciyuas (4,8%); 2) sHg0TpaxeasbHO GOJOCHO
yepes KareTep B MOJIOKeHUU GOJbHON Ha OOKY, OCTaBJIsIs
60bHYI0 B 9TOM TONOKeHun Ha 60—120 Mum, a 3aTem
poLeAypPy HOBTOPSJIM HAa APYyroM OOKy — 52 ciydas
(83,9%), us Hux y 11 60JIbHBIX — B COUETAHMU C MAHEB-
POM <OTKPBITHUS JIETKUX>; 3) MHIAISIIMOHHO Yyepe3 HeDy-
naiizep mo 75 Mr 4epes Kaxkabie 12 yacoB — 7 GOJbHBIX
(11,3%). ITanmenTol, KOTOPBIM TIpETapaTt BBOAUICS WHTa-
JISIITUOHHO, JBIIIAJIN CAMOCTOSITEIBHO, HO TPU3HAKHI Hapa-
CTAIOTIEH /IbIXaTeJbHOI HEJOCTATOYHOCTH U THITOKCEMUHT
pactienuBasniuch kak COILJI, n BBemeHue mpemnapara siB-
nanock npodunaktukoit passutusa OPIC. Y 6onbHbIX,
noxyyaBmux VIBJI, mepex BBenennemM mpemnapara mpoBo-

development. CMV patients before preparation admin-
istration had careful sanitation of tracheobronchial tree
and muscle relaxation. The following CMV settings
were used: TV = 6—8 ml/kg; FiO, = 0.5—0.6—0.8—1.0,
PEEP = 10—14—16 c¢cm H,0O, Pinsp = 28—35 cm H,O0.
Surfactant-BL was administered within 3—4 hours from
the manifestation of severe hypoxemia in 17 cases
(27.4%), within 12 hours in 23 cases (37.1%), within 24
hours in 19 cases (30.6%) and 48 hours in 3 cases (4.8%).

All the patients demonstrated deterioration of gas
parameters and biochemical lung characteristics. However,
six hours after endobronchial surfactant administration,
oxygenation index and blood saturation exceeded signifi-
cantly initial gas exchange figures. PaO,/FiO, ratio
increased to 220—240 mm Hg that corresponded to
increase by 80—100% compared to initial level. Within the
first 24 hour of combination treatment FiO, was reduced
to 40—50% and PEEP decreased to 8—10 cm H,O. The
maintenance of necessary level of oxygenation required
Surfactant-BL administration every 12 hours during 2—3
days. Deterioration of blood gases immediately after
administration can be explained by the procedure of bron-
choscopy itself and fluid instillation lung.
Combination application of surfactant and lung recruit-

into

ment maneuver prevents this reaction.

Long experience of surfactant treatment in obstetric
patients showed that surfactant administration should be
carried out till stable improvement of gas exchange and
X-ray findings. Early termination of surfactant therapy
after reaching short-term positive effect can lead to occa-
sional hypoxemia progress and multiple organ dysfunction
syndrome development.

From 2005 to 2012, when surfactant therapy was
used in combination treatment of ALI and ARDS, in
Tyumen Perinatal Centre only 3 of 62 ARDS maternity
patients died (mortality 4.8%) with diseases which were
not connected with lung injury [43].

2.5 Surfactant therapy in combination ARDS
treatment in virus pneumonia. During the epidemic of
A/H1INT1 in professional literature and mass media there
was information that as a result of the development of
severe bilateral pneumonia induced by A/H1N1 virus mor-
tality rate is considerably higher compared to seasonal-flu
epidemic. According to Antoine Flahault, professor infec-
tiologist, the mortality rate from ARDS induced by
A/H1IN1 virus was 100 times higher compared to the mor-
tality rate from seasonal flu [44]. In many countries where
epidemic broke out, the mortality of the CMV patients
was 41—65% [45]. From the very beginning, it was found
out that high-risk groups of the severe bilateral pneumonia
and ARDS development are young people under 20 years
old (approximatelynearly 50%), pregnant women (up to
15%) and obese people (> 10%).

In foreign countries, antivirus treatment and emer-
gency care including CMV and extracorporeal membrane
oxygenation were used for the treatment of those patients.
Surfactant therapy was not used as there were no surfac-
tant preparations which had been permitted for adults
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JUAJIU TIIATEJbHYI0 CaHALUIO TPaxeoOPOHXUANBHOTO Jie-
peBa U Muopesakcaiuio. Vcnosnb3osann ciaenyioniue mna-
pametpst UBJIL: 1O = 6—8 M1 /xr, FiO, = 0,5—0,6—0,8—1,0,
PEEP=10—14—16 cv H,O, Pinsp = 28—35 cm H,O0.
Cypdaxkrant-bJI BBoguan B Teyenne 3—4 4acoB OT Mo-
MEHTa MPOSIBJACHWI TsKesoil rurnokcemMun B 17 caydasx
(27,4%), 12 gacos — 23 (37,1%), 24 gacos — 19,6 (30,6%)
n 48 yacos — 3 (4,8%).

Bo Bcex cayvasx B TeueHMe MEPBBIX IBYX YaCOB TIO-
cJIe BBEIEHUS IIperaparta OTMEYJI0Ch yXy/IIIeHIe ToKa3a-
Tesiell Tazoo0MeHa U GUOMEXaHUUYECKUX CBOWCTB JIETKUX.
OpHaKko B MOCJEAYIONEM MOKA3aTelN Ta3000MeHa TTocTe-
MIEHHO YJIy4IIaJINCh, U B CPeHeM uepes 6 4acos mocie aH-
TOGPOHXMATHHOTO BBEICHMS TIPeTTapaTa MHAEKC OKCUTEeHa-
WU ¥ HACBIEHWEe KPOBU KHCJIOPOJOM TOCTOBEPHO
TIPEBBIMAMN  MCXOHBIE CoorHormrerne
Pa0O,/FiO, nossimmanocs 1o 220—240 mm Hg (yBennde-

3Ha4YCHMA.

mne Ha 80—100% 10 OTHOMIEHUTIO K MCXOAHOMY YPOBHIO).
VYike B TeueHME TIEPBHIX CYTOK KOMILJIEKCHOI Teparuu y/a-
Basoch can3uTh FiO, mo 40—50% n PEEP mo 8—10 cm
Boa. cT. [lomaepkanue HEOOXOAUMOTO YPOBHS OKCHUI€HA-
n TpeboBaio BBeneHms cypdaxranta BJI kaxmoie 12 qa-
COB B TeYEHHUE JIBYX — TPeX CYTOK. YXy/IIeHue oKa3are-
Jleil Ta3oB KPOBHW Cpa3y TOCJe BBEIECHUS aABTOPHI
CBSI3BIBA/IM C CaMOW MPOIEAYPOil OPOHXOCKONUKM ¥ WH-
CTHIISIIIAEN JKUAKOCTH B jierkue. CoueTaHHOE MCIOJIb30-
BaHUe TIperapara u «MaHeBpa OTKPBITHS JETKUX» TPeJIoT-
BpAIIaJIO ATY PEAKIUIO.

MHuorosieTHII OTBIT MPUMEHEHUST cypdaKkTaHT-Te-
panmu y akyiepckux OOJbHBIX IOKAa3al, u4TO BBEACHUE
cypdakranTa-BJI HeOOXOAUMO MPOOJKATD A0 CTOUKOIO
YIIYUIIeHUs] TapaMeTPOB Ta3000MeHa U PEHTTEHOIOrnYec-
KX gaHHbIX. [IpeskaeBpemMennas oTMeHa cypdakTanT-Te-
paruu 1pu JOCTHKEHIH KPATKOBPEMEHHOTO MOJIOKUTEIIb-

addexra

TIPOrpeCCUpPOBAHUIO TUITIOKCEMHUH U, KaK CJIEICTBUE, Pa3BU-

HOTO MOJKET TIPUBECTH K TOBTOPHOMY
THIO CUH/IPOMA TTOJIMOPTAHHOI HEJIOCTATOYHOCTH.

3a BpeMsi MCIOJb30BaHUs Cyp(haKTaHT-TEePAluU B
komiiekcnom siedern COILT u OPIC ¢ 2005 o 2012 rr.
u3z 62 Goabubix ¢ OPI[C, nonyuasuux jeuenne 8 OPUT
[MepunaTanbHouro rentpa r. TioMeHu, yMepJIu TOJbKO TpU
POAMIBHUIIBI (JIeTaTbHOCTD 4,8%), OT IPUUKH, HE CBSI3aH-
HBIX C TIOBPEXK/ICHUEM JIeTKUX [43].

2.5. CypdakraHT-Tepanusi B KOMILIEKCHOM Jieue-
nun OPJIC npu BUpYCHBIX MHEBMOHUSX. Bo Bpems arnjie-
muu cBuHoro rpurna A/HIN1 B criennanbHoii Jintepary-
pe M CpPeACTBAaX MaccOBOH MHGOpPMANUK TOSBJSIUCH
COOOIEHUS O TOM, YTO IIPH PA3BUTHM TSKEJION JIBYCTO-
ponHeii mHeBMonuN Ha ¢one rpunma A/HIN1 ormeuaercst
CYIIECTBEHHO GOJIbIIAs CMEPTHOCTh 110 CPABHEHUIO C Ce-
30HHBIMU ATHIeMUSIME. Tak, 110 MHEHUIO Tpodeccopa uH-
(exknmonucra Antoine Flahault, neransnocts or OP/IC na
done rpunmna A/HIN1 6bw1a 8 100 pas Bbiie TaKOBOIA /151
aMuaeMuil ce3oHHOTrO rpumma [44]. Bo MHOrHX cTpaHax,
rjie TIPOXO/INJIA IMUAEMUS CBUHOTO TPUIIIA, JIETAIBHOCTh
60JbHBIX, Haxoauslmxca Ha WBJI, cocrasuia 41—65%
[45]. MocTatouHo 6bICTPO GBLIO BBISICHEHO, YTO TPYITIAMU
pUCKa Pa3BUTHUS TSKEJIOW JIBYCTOPOHHEH ITHEBMOHUN W

[45]. But there are some data on the efficiency of prepara-
tion Curosurf in 24 ARDS patients (12 patients in the
main group and 12 patients in control group) in pilot
investigation in Czech Republic [46]. The authors demon-
strated significant reduction in mortality in patients who
received surfactant preparation.

In Russia in some regions, surfactant treatment for
A/H1IN1 patients with bilateral pneumonia and ARDS
was used. The first data were published by A. V. Alekseev
and others (S. P. Botkin Clinical Infectious Diseases
Hospital, Saint-Petersburg) at the height of epidemic in
December 2009 [19]. The treatment of eight patients with
severe ARDS induced by A/HINT1 flu was described. All
the patients had unfavourable prognosis. Together with
antivirus treatment, respiratory support and other emer-
gency care, the patients were administered 150 mg of
Surfactant-BL 2 times a day, during 3—5 days. All the
patients survived.

Later the results of the treatment of 48 ARDS
patients from 22 to 59 years old (including 21 pregnant
women and 9 patients with obesity of III—IV degree) were
published [20, 21]. A/H1IN1 diagnosis was confirmed with
serological test and PCR. The patients were divided into
two groups. The first group comprised 23 patients (includ-
ing 12 pregnant women) who received respiratory support,
antivirus treatment (oseltamivir, 150 mg 2 times a day dur-
ing 10 days) and Surfactant-BL at a dose of 150 mg 2 times
a day during 3—5 days endobronchially. The second (con-
trol) group comprised 25 patients (among them 9 pregnant
women) at the same condition who received the same ther-
apy but Surfactant-BL. All the patients were in extremely
critical condition. After admission they were immediately
put into ICU. The patients had dyspnoe, 28—34 breath-
ings a minute, and SatO, < 92% at oxygen administration
7—10 1/min through a mask. If the patient condition were
not improved within 3 hours, patients were transferred to
invasive lung ventilation (BIPAP, CMV) with the follow-
ing settings: FiO, = 0.8—1.0, PEEP = 14—20 c¢cm H,0,
Pinsp = 30—35 c¢cm H,O. During the first 2 days, sedation
and muscle relaxation were employed to keep the high
level of PEEP. As a rule this therapy did not lead to a sta-
ble positive result. In the majority of cases the static com-
pliance did not fall down below 35—40 ml/cm H,O. X-ray
examination registered bilateral pneumonia and ARDS in
all the patients.

In the first group initial PaO,/FiO, ratio was
119£18.2 mm Hg. The administration of Surfactant-BL
was started within 2 days after the CMV beginning. Six-
eight hours after the first surfactant administration,
Pa0O,/FiO, ratio increased to 220—240 mm Hg (by 100—
130% compared to initial level, (P<0.001). During the first
day of combination therapy, FiO, dropped to 40—50% and
PEEP went down to 10 cm H,O. The maintenance of that
level of oxygenation required Surfactant-BL administra-
tion every 12 hours during 3—5 days. In most cases, PEEP
went down to 8 cm H,O by the 2nd—3d day and to 5 cm
H,O by the 5th day. At the same time, PaO, was kept at
100 mm Hg, and PaO,/FiO, ratio was kept at 240 and
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OPIC gpagiorcsa momoasie moau a0 20 mser — (0KoJO
50%), 6epementbie (okoso 13—15%) u Jroau, crpamao-
mue oxuperneM (6omee 10%).

3a pyGesKoM It JIedeH st HTUX GOJIBHBIX HCIIOIb30-
BaJIM TIPOTUBOBUPYCHYIO TEPAIMIO U KOMILJIEKC PeaHnMa-
IMOHHBIX MeponpuAaTuil, B Tom unciae VBJI 1 9KMO.
CypdaxranT-Tepanuio He TPUMEHSIN B CBSI3HU C OTCYTCT-
BHMEM MpenapaToB cyphaKkTaHTa, Pa3pelieHHbIX JJis TpU-
MEHEHHsI ¥ B3POCTbIX [45]. OmmHako MMeIoTcs faHubie 06
uccreposanuu apdexkrusroctu npenapara Curosurf y 24
60sbHBIX (12 B 0CHOBHOI 11 12 B KOHTPOJIBHOM TPYIITIAX) B
MUJI0THOM uccaenoBannn B Yexun [46]. ABTOpBI oKazamn
CYIIECTBEHHOE YMEHbIIIEHUE JIeTATbHOCTH Y MAIlMEeHTOB,
MOJIy4YaBIIUX TIpernapat cypdakTaHTa.

B Poccun ucriosnb3oBain cypdhakTanT-Tepanuio s
sedenust GosbHbix rpunmoM A/HIN1 ¢ aBycroponHeit
nuesmonneir u OPJIC B psage permonos. Ilepsas paGora
ObLia o1yOJIMKOBaHA B pasrap anujaeMun B gexabpe 2009 r.
A. M. AnekceeBbiM 1 coaBT. (MH(MEKIMOHHAS GONbHHIA
um. C. II. Borkuna B Cankr-Ilerepoypre) [19]. Onucano
seueHue 8 caydaeB Tspkeabix OosbHbix OPIC Ha done
noareepxaentoro rpunmna A/HIN1 ¢ mebaaronpuaTHbiM
nporao3oM. Hapsny ¢ mpotuBoBUpycHOH Tepamnuel, pec-
MUPATOPHON MOJIEPKKOI U APYTUMU PEAHUMAITTOHHBIMHU
MEPONPUATUSAME TIAIIeHTaM BBoauI 10 150 MT cypdak-
tanta-BJI 2 pasa B cyTku B Tedenue 3—5 aueil. Bee 8 6ouib-
HBIX BBIKUJIU.

B nanbHeliniem Oblin OmyGJMKOBAHBI PE3YJIBTATHI
sieuerust 48 6osIbHBIX B Bo3pacte oT 22 10 59 jier (13 HUX
21 Gepemennas u 9 6osbHbIX ¢ Okupernem [II—IV crerne-
nu) ¢ OP/IC [20, 21]. /lnarno3 A/HIN1 noarep:kaex ¢
MOMOIIBIO ceposorndecknx peakimii n IIITP. Boabubre 6bI-
JIV pasjiesieHbl Ha JiBe Tpytibl. [lepBas rpyrina cocrosiia u3
23 6osbHbIX (BKIIOUast 12 GepeMeHHbIX ), KOTOPbIE [OJIyYa-
JIU  PECHUPATOPHYIO ¥ TPOTUBOBUPYCHYIO TePAIUIO
(ocemsramuBup, 150 mr 2 pasa B cyTku B Teuenue 10 mmeir)
u cypdakrant-BJI o 150 Mr 2 pa3a B CyTKHU B TeueHme 3—
5 aHel sHA00poHXMaIbHO. Bropas rpyria cocrosiia us 25
60JbHBIX (9 GepeMeHHBIX), ¢ TOU JKe CTENEHBIO TSKECTH,
MOJIYYaBIINX AHAJIOTUYHYIO TEPaIuio, 3a HCKJIIOYEHUEM
cypdaxranta-bJI. Tlpu rocnuranusanuu Bce OOJbHBIE
cpazy nocrynanu B OPUT. BosibHbie nMesy 4acToTy Jibl-
xanuit 28—34 B munyty u SatO, < 92% npu nozade Kuc-
Jopojia ¢ ToTokoM 7—10 uTpoB/MUHYTY 4epes Macky. Ec-
JU B TeYeHWE TPeX YacOB HE YNAaBAJIOCh YJYUIIUTh
cocrosiiue GOJIBHOIO, €My OCYIIECTBJSIM MHBA3UBHYIO
BenTuisiyio jgerkux (BIPAP, CMV) co caemytonmmu na-
pamerpamu: FiO, = 0,8—1,0; PEEP = 14—20 cm H,O,
Pinsp = 30—35 cm H,O. B Tedenne mepBoIX ABYX CYTOK
MPUMEHSIIM CEJIAllio0 1 MUOPEJIAKCAIIUIO U3-3a HeOOXO01U-
MOCTH TIOZ/IepsKUBaTh Bbicokuil ypoeHb PEEP. Kax mpa-
BUJIO, ATA Tepalus He JaBajia CTOMKOTO MOJIOKUTETBHOTO
abdekta. B 60IbIMUHCTBE CIy9IaeB OKA3aTeIb CTATHIEC-
KOTO KOMTLIaiierca He TOBbBIMIANCS BbIie 35—40 Mir/cMm
H,0. PeHTreHOIOTHYECKN ¥ BCeX OOMBHBIX PETHCTPUPOBA-
s aByctoporHioo mHeBMoHMIO 1 OP/[C.

B niepBoii rpyiiie GOJIbHBIX UCXOAHOE COOTHOIIEHUE
PaO,/FiO, cocrasmsano 119+18,2 mm Hg. B Teuenue mep-

higher (FiO, = 0.4—0.5). CMV lasted 12—30 days as in
most cases, hospital-acquired pneumonia joined. On the
average, the period of CMV in the first group was
16.0+0.89 days. One of 23 patients of the treated group
died on the 8th day after the beginning of the therapy. She
had suffered HIV and narcomania. The mortality in this
group was 4.3%. Surfactant-BL administration started as
early as possible, and the preparation was efficient even
when initiated on 3d—4th day of CMV.

In the second group (25 patients that did not receive
surfactant), the initial PaO,/FiO, ratio was 123+20.8 mm
Hg at the moment of CMV start, and its growth was
+22.7% vs. initial mean up to 151+24.3 mm Hg (P<0.05).
Sixteen of 25 patients in this group died (64.0% mortality,
P<0.001). The period of CMV in the survivors in the sec-
ond group was 29.3%2.8 days (P<0.001) [20, 21].

In Russia during A/H1N1 epidemia of 2009—2010
more than 200 patients underwent surfactant therapy.
Approximately 10% of the patients with bilateral virus
pneumonia received preparation at a dose of 75 mg 2 times
a day by means of inhalation through a mask while keeping
an independent breath. This therapy prevented ARDS
development and patient transfer to CMV [20, 21].

2.6. Surfactant prophylaxis and treatment of pri-
mary lung graft dysfunction. M. Sh. Habutia and others
[47] (Research Institute of First Aid N. A. Sklifasovsky)
reported that one of the main clinical tasks after lung
transplantation is prophylaxis and efficient treatment of
primary lung graft dysfunction (PLGD). According to
International Society for Heart and Lung Transplantation
(ISHLT), PLGD is one of the main reasons for mortality
(up to 50%) during the first month after transplantation.
Clinical picture of PLGD is similar to ARDS to a large
extent. The authors studied the effect of early endo-
bronchial Surfactant-BL administration on post-trans-
plantation PLGD development. Eight patients 24—55
years old (36.3+4.0) were observed. Surfactant-BL was
administered to lobar, segmental and accessible sub seg-
mental bronchi via bronchoscope. Surfactant-BL dose was
300 mg (5.3%0.3 mg/kg). The preparation at that dose was
administered immediately after the operation, in 24 and 48
hours. Early endobronchial Surfactant-BL administration
according to the schedule 0—24—48 was accomponied by
significant growth of PaO,/FiO, ratio compared to initial
values after the operation (PaO,/Fi0,<0.05). By 48 hours
after the surgery PaO,/FiO, growth was 42.7%. The trend
for increasing the dynamic toracopulmonary compliance
was more than 50% (P>0,05), and was accompanied by the
reduction of the PLGD grade (P>0.005). After 48 hours
PGD had the score of 1.1+0.5, which allow 4 of 5 patients
(80.0%) to waive CMV within the first 5 days after trans-
plantation. Two patients were excluded from the study:
one patient had total pulmonary edema and oxygenation
function failure (patient A), while the another one had
mismatch of anthropometric measurements of the donor
and recipient lungs (patient B) . Extracorporeal membrane
oxygenation was arranged for these patients urgently. This
measure together with intensive respiratory therapy was

OBIJAA PEAHMUMATOAOTM, 2014, 10; 5

www.reanimatology.com

79



80

Review
[ |

DOI:10.15360,/1813-9779-2014-5-69-86

BBIX /IBYX CyTOK nocJie Hadasa VIBJI ocymectsisnm BBeze-
Hue cypdakranta-bJl. Yepes 6—8 wacoB mocie mepsoro
BBeZieHns mpemapaTta cootHorrenue PaO,/FiO, nosbrma-
Jocb 10 220—240 mm Hg (yBenmuenne na 100—130% 1o ot-
HOIIEHNI0 K ncxogHoMmy ypoBHIO) (p<<0,001). B teuenme
TIePBBIX CYTOK KoMIieKcHoH Tepannu FiO, ymaaBamocs cHE-
3uth 10 40—50% 1 PEEP 10 10 cm H,O. Tomnepskanue m0-
CTaTOYHOTO YPOBHS OKCUTEHAIK TPEGOBAIO BBEJICHUST CYP-
(akranTta-BJI kakavie 12 wacoB B Teuenmne 3—5 cyTok. B
GOJIBIIMHCTBE CJIyYaeB KO 2—3 CyTKaM yAaBajoch CHUZHTb
PEEP 1o 8 cm H,0, x 5 cytkam — 110 5 cm H,O. PaO, ipu
aToM yaepsxnBanochk Ha ypoBHe 100 MM Hg, a cooTHOMIEHIE
Pa0,/FiO, — na yposue 240 u Beime (FiO, = 0,4—0,5).
WBJI npoposkau B Tederue 12—30 cyTok, Tak Kak B 60JIb-
HIMHCTBE CJIyYaeB Pa3BUBATACh HO30KOMUAJIbHAS TTHEBMO-
HYst. Y BbKUBLINX OOJIBHBIX EPBOI TPYIIIIBI TUTENIBHOCTb
WBJI cocraBuiia B cpearem 16,0089 cyrok. 13 23 Gosb-
HBIX yMepJa OfiHa TalueHTKa (GepeMeHHasi, CcTpajaBIiast
BUY, napromanmeii) Ha 8-e CyTKH TOC/Ie HavaIa JedeHws.
JletanmpHoCTh B 3TOI Tpymme cocraBuia 4,3%. Baenenne
cypdaxranTa-bJI crpemuinch HaUMHATD KaK MOKHO PaHb-
111€, O/IHAKO TIpernapaT JAaBaj yeTkuii aheKT u B cirydae ero
TpuMeHeHns Ha 3—4 cyTknu mposenenns VIBJL.

Cpeau 25 60JIbHBIX BTOPOIi TPYIIIIbI, HE TOIYYaBIIIX
cypdakrant, ucxopnoe coornonienue PaO,/FiO, npu na-
vgage BJI coctaBumo 123+£20,8 mm Hg, a mpupocTt moxasa-
TeJisl TI0 OTHOIIEHUIO K MCXOMHON BEJTMYUHE COCTABUJ
22,7% mo 151+24,3 mm Hg, (p>0,05). B aroii tpyme u3 25
6osbHbIX yMepau 16 (64,0%), (p<0,001). Bpemst UBJI y
BBUKUBINNX OOJBHBIX BO BTOPOI TPYIIE COCTaBUJIO
29,3%2,8 cyrok (p<0,001) [20, 21].

B Poccun Bo Bpems snupemun rpunma A/HINT
2009—2010 rr. sievenue cypdarranrom-BbJI nomyuniu 60-
aee 200 GospabIx. Oroso 10% MAIMEHTOB ¢ SIBJICHUSIMHE
JIBYCTOPOHHEI BUPYCHOI ITHEBMOHUH TIOJTYYasIH Mpernapar
B /103e 75 Mr 2 pasa B CYTKHM MHTAJISIIMOHHO Yepe3 MacKy
TP CAMOCTOSTETHHOM JIBIXaHUU. JTa Teparus NpeaoTBpa-
masa pazsutre OP/IC n nucnoms3oBanue MBJI [20, 21].

2.6. IIpodunakTrka u Tepamus npenaparom cypdax-
TaHTa NEePBUYHOI UCQYHKIMHU JIETOYHOTO TPAHCIUIAHTATA.
M. 1. XybyTus u coasr. [47] (HV ckopoit TTOMOIIN HM.
H. B. CximmhocoBCKOro) cOOOIIIIIM, UTO BeyIed KInHude-
CKOW 3ajiaueii 1ocJIe TPAHCTIIAHTAIN JIETKHX SIBJISIETCS TIPO-
(punaxruka u addexTuBHOE JedeHre MepBUYHON AUCHYHK-
mnn Jgerounoro tpaHcmantata (IIJIT). Ilo mannbmm
MeRIyHapo/HO accoMaluy TPAHCIIJIAHTAIIMN  Cep/iiia U
gerkux, [IJIJIT sgBiasgercsds omHON W3 OCHOBHBIX NPUYHH
cveptHOcTH (710 50%) TMAIMEHTOB B TIEPBBI MECSIT MOCTIe
tpancmiantanun. Knnnnueckast kapruna [T/IJIT Bo maorom
cxoziHa ¢ OP/IC. ABTOpPBI M3yunJin BJIMSIHUE PAHHETO 9H/IO-
OpoHXUAIBHOTO BBeleHUs cypdakranta-BJI Ha passutne
IIJIJIT nocsie TpaHciianTauy Jierkux. Beero obcnenosaim
7 GombHbIX B Bogpacte 24—55 siet (36,3+4,0). Cypdaxrant-
BJI BBOsMIIM B 10JIEBbIE, CETMEHTAPHBIE 1 JIOCTYIIHBIE CyOcer-
MeHTapHbie GPOHXU 1P oMo 6porxockorna. [losa cyp-
(akranTta-BJI cocrasssama 300 mr (5,3+0,3 mr/kr). [Ipemapar
B 9TOI /103€ BBOJIMJIM HETIOCPE/ICTBEHHO TIOCJIE OTEPAIlin, Ye-
pes 24 n 48 yacos. Okazanock, 4TO paHHee IHA0OPOHXUATD-

efficient for patient A (24 years old). She waived extracor-
poreal membrane oxygenation on the second day, and in 24
hours she also waived CMV. This therapy was not efficient
in patient B, who died.

The authors concluded that early usage of
Surfactant-BL after lung transplantation contributed to
the optimization of lung biomechanical properties and
oxygenation function. They believe that surfactant
therapy should be used in combination for PGD pro-
phylaxis and treatment. By May 2014, 22 patients expe-
rienced lung transplantation in Research Institute of
First Aid N. A. Sklifasovsky. PLGD surfactant prophy-
laxis was employed in this institution as a standard pro-
cedure. The data are currently being prepared for pub-
lishing (A. A. Romanov, personal communication).

To conclude this section, it is necessary to emphasize
that the long-term experience in ARDS surfactant therapy
in many hospitals of RF and Belarus (more than 5,000
patients totally) has demonstrated therapeutic efficacy
and high potential of surfactant preparations for ARDS
prophylaxis and treatment.

It should be mentioned that natural preparations,
which have more complex composition and are closer to
the structure and properties of lung surfactant in situ,
show stronger therapeutic effect compared to synthetic
preparations.

Controversial results of MRCT performed in nega-
tively in different countries had a negative impact on
acceptance of surfactant therapy by international commu-
nity of anesthesiologists and resuscitationists, however,
positive results of surfactant therapy obtained in Russia
and Belarus are promising.

3. Surfactant therapy
of other lung diseases

The use of lung surfactant preparations for other dis-
eases, excepting IRDS and ARDS in children and adults, is
rather limited. Nevertheless, the attempts to employ differ-
ent surfactant preparations in treatment of severe pneu-
monia [20, 21, 48, 49], atelectasis in children and adults
[50], bronchial asthma [51—53] and lung tuberculosis
[54—56] are promising.

Surfactant-BL efficacy was studied in a pilot trials
for the treatment of sustained atelectasis caused by acute
bronchopneumonia in 60 children from 9 months to 14
years old. Lobe or segment density registered in X-ray pic-
tures within 14—60 days were considered as sustained
atelectasis. Selective Surfactant-BL administration with
fiber-optic bronchoscope at a dose of 75—225 mg per
administration resulted in the reduction of therapeutic
bronchoscopy number from 3.4 to 1.3. The increase in the
frequency of complete atelectasis recovery varied from
57% to 86% that resulted in reduction of period of hospi-
talization [50].

Experimental studies demonstrated the feasibility of
bronchial asthma surfactant therapy, however, clinical
studies were limited [51, 52]. S. B. Oetomo and others [53]

www.reanimatology.com

GENERAL REANIMATOLOGY, 2014, 10; 5



DOI:10.15360,/1813-9779-2014-5-69-86

O630p

Hoe BBefieHTe cypdakTanTa-bJI mo aToit cxeme compoBosKIa-
JIOCh JIOCTOBEPHBIM TIpHpocToM cooTHomennst PaO,/FiO,)
110 OTHOIIEHUIO K MCXOJHbIM 3HAYEHUSIM TIOCJIE OTepaiiui
(p<0,05). K 48 gacam mpupoct PaO,/FiO, coctasma 42,7%.
Ormeuena Termentmst (p>0,05) pocta qUHAMITIECKON TOpa-
KOITyJIbMOHAJIbHON ToatiuBocTu Gosiee yeM Ha 50%, 4to xa-
pakTepu3oBanioch cHmwkerneM crernenn ITJIT (p>0,05).
IIJIJIT gepes 48 yacos onenmsamach B 1,1£0,5 Gamna, 4To
NO3BOJINIIO B 4-X ciryuasx u3 5 (80,0%) BBIIOJHUTH 9KCTYOa-
ITMIO TPaxXey B TEYEHNUE TIEPBBIX 5 CYTOK TOCJIE TPAHCTIIIAHTa-
1yn. JIBoe 60JIbHBIX ObLIN UCKJIIOUEHBI U3 MCCIIE0BAHMSI: OJI-
Ha — M3-32 BO3HUKHOBEHHUSI TOTAJIBHOTO OTEKA JIETKUX W
HECOCTOSATENILHOCTU ero OKCUreHupyioeil hynkimn (ramu-
enTka A), a apyras (marpieHTka B) — u3-3a HECOOTBETCTBUS
AHTPONOMETPUYECKNX XaPAKTEPUCTUK JIETKUX JIOHOpA U pe-
HunuenTa. ITuM O0JIbHBIM B 9KCTPEHHOM HOPsiIKe Oblia Ha-
snaskena IKMO. Tarmentky A., 24-x jeT Ha (hoHE OTMCAHHO-
IO METO[MYECKOTO TIPHeMa M WHTEHCHUBHOW PECITMPATOPHOL
Teparmy yIaIoch «OTIaydnTh» 0T IKMO Ha BTOpBIe CyTKY, a
etie yepes 24 yaca — sKCTyOUpPOBaTh Tpaxero. B apyrom Ha-
Gumonennn (TanuenTka B), rae Takske ObLIO UCIIOJIb30BAHO
IKMO, ormeueno orcyrerue addexra ot Teparuu. Bosib-
Has ymepJia. ABTOPBI IPUXOJAT K 3aKJIIOUEHUIO, YTO paHHee
ncnonb3oBanne cypdaxranta-bJI mocse TpancranTarm
JIETKUX CHOCOOCTBOBAJIO ONTUMU3AIMK OUOMEXaHUUECKUX
CBOICTB 1 OKCcUreHupytoteit hynkimn jerkux. OHu 1oJiara-
10T, 4TO cypdaKTaHT-Teparus I0JKHA 3aHATh TPOYHYIO T10-
3UINIO B KOMILIeKcHoU Tipodrtaktuke u siedennn [IJIJIT. K
maio 2014 rozma TpacrmanTanuio jerkux 8 HUN ckopoit mo-
mom um. H. B. Cridocosckoro ocyrectsuim 22 60J1b-
neiM. Cypdakrant-nipopuakrika [IJIJIT ucnonssyercs B
ATOM YUPEK/ICHUN B KAUeCcTBe CTaHapTa. Pe3yJibraTbl STOro
UCCJIEIOBAHUS TOTOBSTCS K ITyOmKaimu (1epCoHaibHOE CO-
obmenme A. A. Pomanosa).

B saxsitoueHn 3T0ro pas/esia HeoOX0MMO OUEPK-
HYTb, 4TO MHOTOJETHUN ONBIT cypdaKkTaHT-Teparu
OPIIC Bo MHorux kauankax P u pecrybiuku Benapych
(Bcero 6osiee 5000 6osbHBIX) yOexaaeT B 9P PEKTUBHOCTU
1 HEePCIeKTUBHOCTH UCTIOJIB30BAHUS TIPENapaToB cypdax-
tanTa st npodunaktukn u gederns OPC.

Cuieptyer erie pa3 HAOMHUTbD, YTO IPUPOJIHbIE TIpe-
naparbl, 6oJjiee CJI0KHbBIE [0 COCTaBY M OJM3KKE 110 CTPYK-
Type U CBOMCTBaM JierouHomy cypdaxTanty in situ, obia-
JAI0T GOJIBIINM TePAeBTUYECKUM 3(H(HEKTOM B CPABHEHUN
C CUHTETUYECKUMU.

OrpuiiatesibHOE OTHOIIIEHNE K cypdhaKTaHT-Teparmm
3a py0eKOM, OCHOBAaHHOE Ha OUWIMOOYHBIX PE3yJbTaTax
MPKU, oka3bIBaeT HeraTUBHOE BIAMSHUE Ha COOOUIECTBO
AHECTe3MO0JIOTOB-PEAHINMATOJIOTOB HECMOTPST HAa O4YeBH/I-
HBIE TTOJIOJKUTEJIbHBIE PE3YJIBTaThl CyphaKTaHT-Tepanuu B
Poccun u pecrybiinke Benapyce.

3. Cypdakranr-repanus
ApYyrux 3a00IeBaHMIl JIETKHX

O1bIT IPUMEHEHUST MIPETapaToB JIETOUHOTO Ccypdhak-
TaHTa TP IPYTUX cocTosTHUAX, oMo PZIC HOBOpOsKIEH-
ueix 1 OPJIC y meteii 1 B3pOCTIBIX, JOCTATOYHO OTPAaHUYCH.

studied the efficiency of Surfacten inhalation for asthma
attack relief in 12 children. They did not notice any posi-
tive changes in respiratory function. Kurashima [52], in
contrast, described significant improvement in respiratory
function in 11 patients with persistent airway obstruction.
Preparation Curosurf deteriorated respiratory function in
cases of allergen provocation in moderate asthma patients
[53]. Clinical trials of preparation Surfacten in 50 patients
during asthma attack led to distinctive positive effect.
There are few publications on surfactant use
prospective in COPT patients. A.Anzuetto and others [57]
dose-dependent
mucociliary clearance and respiratory function in patients

showed essential improvement in
with chronic bronchitis who received surfactant inhalation
compared to the patients of control group.

3.1. Surfactant therapy of lung tuberculosis.
Surfactant-BL has been efficiently used for lung tubercu-
losis treatment [54—56]. MRCT was carried out in 140
patients: 70 patients received two-month treatment with
Surfactant-BL inhalation together with 4—>5 anti-tubercu-
losis drugs; the other 70 patients received only anti-tuber-
culosis drugs [54, 55]. More than 80% of patients noticed
easier sputum excretion and increase in its quantity, the
reduction or disappearance of coughing painfulness after
2—5 surfactant inhalation. The patients with massive
excretion of bacteria had fewer bacteria in sputum, and
some of the patients demonstrated no bacteria the month
after the start of surfactant therapy. There disappeared
intoxication manifestations: night sweating, poor exercise
tolerance, weight deficit, coughing. 4 months after surfac-
tant therapy start, disappearance of bacteria in sputum was
found out in 83% of patients compared to 64.3 in control
group; resolution of infiltrative lesions — in 94.1% of
patients compared to 67.1% in control. Eighty-four per-
cent of patients who received surfactant treatment had
pulmonary cavern closure, which is one of the most impor-
tant indicators of treatment efficacy. In control group, pul-
monary cavern closure was found out only in 47% of
patients. Later it was found out that after surfactant-treat-
ment, abacillation level in newly diagnosed TB patients
reaches 83—85% in both patients with chemo sensitivity
and patients with multiple and broad drug resistance.
Complete closure or essential reduction in size was discov-
ered in patients with multiple destruction sites from 3 to 8
cm in diameter [56].

The mode of Sutfactant-BL curative action in com-
bination treatment of severe lung tuberculosis is not
clear, however, the patients experience the improvement
in mucociliary clearance and bronchial drainage function
[58, 59]. It seems to be a reason for fast intoxication man-
ifestation decrease and improvement in exercise toler-
ance. It was demonstrated that the structure of alveolar
macrophage population isolated from BAL fluid had
changed, and the normalization of their differentiation
took place after 20—23 preparation inhalation [59]. By
now more than 2500 patients have received complication
treatment of lung tuberculosis which included surfactant
therapy. Besides the reduction of treatment period, the
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OpHaKo TOMBITKA MCTOIB30BAHNST PA3INYHbIX TIPETapaToOB
cypdaxranTa npu tsreson maesmonn |20, 21, 48, 49], ate-
JIeKTazaX y B3pOCbix u jereid [50], GpoHXMANbHON acTMe
[51—53] u Ty6Gepkyese Jjerkux [54—56] oOHaEKUBAIOT.

Tax, apdextuBHOCTD cyphakTanTa-BJI Oblia nsyue-
Ha B MAJOTHBIX WCTIBITAHUSAX JJIST JIEIEHUST CTOWKWUX aTe-
JIEKTA30B, Pa3BUBIINXCs Ha (POHE OCTPOI GPOHXOIHEBMO-
nnn y 60 gereit ot 9 mecarnen mo 14 set. Ilox croiikmvm
aTeIeKTa3aMy TOHINMAJIN PETUCTPUPYEMOE PEHTTEHOIOTH-
qyeckn B Tedenue 14—60 mHell 3aTeMHEHNE ceTMEHTa WJIN
nosm jierkoro. CemekTuBHOE BBezenne cypdakranta-bJl ¢
nomoIpio GubPoOPOHXOCKONA B 03¢ 75—225 MT Ha 1 BBe-
JIeHue TTPUBO/IIIIO K YMEHBIIIEHIIO KOJNIECTBA CAHAIINOH-
HbIX (ubpobporxockonuii ¢ 3,4 1o 1,3; yBeauueHuro yac-
TOTBI TIOJTHOTO PaspelieHrs aTeJeKTasoB ¢ 57% 10 86% u
YMEHBIIEHUIO TPOIOJIKUTEIBHOCTH TocTanusaruu [50].

IKCIIEPUMEHTAIbHBIE UCCJIE0BAHUS YOEKAAIOT B
000CHOBAHHOCTH TOMBITOK Cyp(hakTaHT-Tepanuu GPOHXHU-
AJTBHON aCTMBI, OJIHAKO MOAOOHBIE KIMHUYECKUE UCCITEN0-
Banst MmasounciaeHnst [51, 52]. Oetomo S. B. u coast. [53]
nccaenoBau 3(hHEKTUBHOCTD KYMTHPOBAHIS aCTMATHYEC-
KOTO TpucTyma y 12 mereit MHTAIAMOHHBIM BBEICHUEM
npenapara Surfacten u He 0OHAPYKUIM TTO3UTUBHBIX W3-
MeHeHW (DYHKIMM BHEITHEro IBIXaHus, Toraa Kak K.
Kurashima [52] BeisiBIII cytiiecTBeHHOE yoryuiieHue hyHK-
1 abixadust y 11 6oJIbHBIX CO CTORKON 006CTpyKIMeit bl
XaTeJbHbIX IIyTeil. Y OGOJbHBIX C «MSATKUM» TeueHUEeM
OpoHxuasibHOIl acTMmbl BBegeHue mnpenapata Curosurf
VXYAMII0 (YHKINIO ABIXaHUST TIPU AJIEPTeHHO MTPOBO-
kanuu [53], a KIMHWYECKHWE WCHBITAHUS TIperapara
Surfacten y 50 GoJibHBIX BO BpeMsl HPUCTYIIa OPOHXUAIIb-
HO aCTMBI /I OTYETIIUBBINA MOJIOKUTEIbHBIN A(PhEKT.

Vmerorest eiuHnYHbIE TyOIMKAIIMU O IEPCIIEKTUBAX
UCIIOJIb30BAHUS IpenaparoB cypdakranta y OOJIbHBIX
XOBJI. A. Anzuetto u coaBT. [57] moKa3aaw CyIecTBeH-
HOE /1030-3aBUCUMOE YIIYUIITeHHe MYKOTMITUAPHOTO KJTH-
peHca U (YHKIUU JbIXAHUS Yy OOJIbHBIX XPOHUUECKUM
OPOHXUTOM, IIOJIyYABIIUM HHTAJSIMKU cypdakTanTa B
cpaBHEHUU ¢ GOJBHBIME KOHTPOJILHOM TPYIIIIbL.

3.1. Cypdakranr-repanusi TyGepKyJie3a JErkux.
OnybiukoBatbl gantbie 00 9(PEKTUBHOM MPUMEHEHUU
cypaxranta-BJ1 y 60/1bHBIX TYGEPKYI€30M JIerkux [54—56].
IIposoausocs muoronentposoe PKU y 140 Gosbhbix, 70
13 KOTOPBIX TOJYYATN IBYXMECSIHBIN KypC WHTAJSIIIAN
cypdakranta-BJI B komIiuiekce ¢ 4—5 npoTUBOTYOEPKY-
JIE3HBIMU TIperapaTamu, a 70 — TOJbKO IPOTUBOTYGEPKY-
JiesHble npernapatsl [54, 55]. Bosee 80% GosibHBIX T10CTE
JABYX-IISITH MHTAJISIIUI OTMeYasin 00JIerdeHIe BbIBEICHUS
MOKPOTHI ¥ YBEJTMUEHNE €€ KOJTUIECTBA, YMEHbIIEHIE N
ucyesHoBeHre GOJIE3HEHHOCTH Kalllist. Y OOJIbHBIX ¢ Mac-
CUBHBIM OaKTEPUOBbBIE/ICHUEM HAOJI0AI0Ch YMEHbIIIe-
Hue uncsia GakTepuil B MOKPOTE Yepe3 MecCsill [ocjie Hava-
Ja Kypca cypbakraHT-Tepanuu, a y psiga OOJbHBIX
Habmozanoch abanuaauposanre. Vcdesanm aBaeHns uH-
TOKCUKAIMU: TIOTJIUBOCTh MO HOYAM, TIOXasi TEPEHOCH-
MOCTb (hU3NYECKOI HAarpy3Ku, edUIuT Beca, Kamiesb. Ye-
pe3 4 MecsIa Toce Havasmra Kypca cypbakTanT-Tepanun
ucuyesHoBeHne GakTepuil B MOKPOTE ObLIIO BIsIBJIEHO Y 83%

most important result is fast abacillation (more than
85%) of both newly diagnosed TB patients and relapsers,
which can give the opportunity to improve epidemiolog-
ic situation essentially in case of wide introduction of sur-
factant therapy.

Conclusion

Surfactant therapy of IRDS is a generally accepted
method of treatment, which results in reduction of neona-
tal mortality. The efficacy of surfactant use is not doubtful
for the correction of syndromes caused by secondary sur-
factant deficit in newborns like meconium aspiration, post-
natal pneumonia and bronchopulmonary dysplasia. The
prospective of the use of lung surfactant preparations for
lung disease treatment in adults is also obvious. Two sur-
factant preparations Surfactant-BL and Infasurf reduce
mortality rate in ARDS significantly. Gradually these
preparations are being included into resuscitation system.
Surfactant-BL is also used for the treatment of lung tuber-
culosis. The study of surfactant efficacy is being carried out
for the treatment other lung diseases: chronic bronchitis,
bronchial asthma and others [60].

6ombHbIX, Ipn 64,3% B KOHTPOJE, a paccachlBaHUE WH-
dbusbrpaTuBHbIX ouaroB y 94,1% GosbHbix, npu 67,1% B
KOHTPOJIbHOIT Tpy1itie. Y 84% GOJbHBIX, MOJyYUBILINX KyPC
cypdakTaHTa, OTMEUAIN 3aKPbITHE KABEPH, YTO SBISIETCS
BaKHeUMM KputepueM ahdekTHBHOCTH JeueHust. B KoH-
TPOJIBHOI TPYIIIe 3aKPBITHE MOJ0CTEl HAbI0AAIN TOJIBKO
y 47% GonbHbIX. BriocsencTBun GbLIO BBISCHEHO, YTO YPO-
BeHb abaluJIMPOBaHus y GOJIbHBIX C BIIEPBbIE BbISIBJICH-
HBIM TYGEpPKYJIe30M JIETKUX KaK [IPU COXPAHEHHOI YyBCT-
BUTEJBHOCTH K  XUMHUOTEpParnuu, Tak U TpH
MHO’KECTBEHHO 1 MUPOKOH JIEKAPCTBEHHON YCTOHINBOC-
TH TI0CJIe TIPOBEJICHUS Kypca Cyp(haKTaHT-TePAINN TaKKe
nocruraer 83—85%. Y GOJIbHBIX ¢ MHOKCCTBEHHBIMU OYa-
raMu JIECTPYKINI BEJIMYUHON OT 3 M 10 8 CM B iaMeTpe
oOHapy/KeHa BO3MOKHOCTb WJIM UX IOJHOTO 3aKPbITHUSI,
WJIH CYTIECTBEHHOTO YMEHBINEHUsT pa3Mepos [56].
Mexanusm aeiictsust cypdaxranTa-bJl B kommiaexc-
HOM JIeUeHUH TsiKebIX (GopM TyOepKyJiesa He SICEH, OIHA-
KO OOHAPY’KEHO, YTO Y GOJIbHBIX MPOUCXOAUT YJIYUIIeHUE
MYKOIUJIJTHAPHOTO KJIMPEHCA U JAPEHAXKHOI (GyHKIIMHT
6ponxoB [58, 59]. [To-BugnMOMYy, 9THUM 00YCJIOBIEHO ObIC-
TPOE YMEeHbIIIEHUE MPOSBICHUI MHTOKCUKAIIMK U yJIydliie-
HUe TepeHocuMocTu (usndeckoit Harpysku. Ilokazano
TaKXe, 4TO CTPYKTypa nomyssaiun AM, BblieJeHHbIX 13
skuakoctu BAJIL, usmensiercst, m Hopmasmsaius ux qudde-
PEHIIMPOBKK TPOUCXoauT 1ocye 20—23 mHransamuil npe-
napara [59]. K nacrosimemy Bpemeru 6osee 2500 60/1bHbIX
HOJIyYUJIM KOMILIEKCHOE JiedeHue TyOepKyJiesa JIerKux,
BKJTIOYaoIiee Kype cypdaxrant-teparuu. [Tomrmo cokpa-
IIEHUSI CPOKOB, HanboJIee BasKHBIM PE3YJIBTaTOM JICUCHMUST
sBaisiercst GbicTpoe aGanmsuposanue (Gosee 85%) Kak y
BIIEPBbIE BBISBJICHHBIX, TaK U Yy OOJIbHBIX C PEIUIMBAMU,
YTO TIPEJIOJIaraeT CylecTBEHHOEe YIydllieHne anuIeMuo-
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JIOTHYECKON OOCTAHOBKU B CJlydae IIUPOKOTO BHEIPEHISI
cypdakTaHT-Tepanmm.

3akaouyeHue

Cypdakrant-Teparmist P/IC HOBOPOXKIECHHBIX SBIIS-
eTcst OOMENPU3HAHHBIM METOIOM JICYCHHSI, BHEAPEHUE KO-
TOPOTO TIPUBEJIO K CYIIECTBEHHOMY CHIKEHNIO HEOHATAIb-
Holt cMepTHOCTH. He BbI3bIBaeT coMHeHMST 9(h(HEKTUBHOCTH
TPUMEHEHNs TpPerapaTtoB cypdakTaHTa I KOPPEKITII
CUHIPOMOB € BTOPUYHBIM jiehuiintom cypdakranra y HO-
BOPO’KJICHHBIX, TaKUX, KaK aclupaInisgd MEeKOHUs, TTOCTHA-
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