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o0ycaosiennoit Bupycom rpunna A(H1N1) y poauabHUIbI
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Benbliky BUPYCHBIX MHOEKIMI B TIOCIEHEE IECSTUIETHE CTAIN CEPE3HOI TIPOOIEMO /ISt MUPOBOTO 371pa-
Booxpanenus. Mosnunenocnoe pacripoctpanenue rpumma A (H1N1) 8 2009—2010 rr. , xapakTepusytotieecs BbICO-
KOii 3260J1eBAEMOCTBIO U CMEPTHOCTBIO, I0CTUTaoIIElH 31%, TIPUBEJIO 10 CYTH K AHAEMUH, 3aTPOHYBIIEl BeCh 3eM-
Holl miap. ITosropHast nangemusi rpunma A (HIN1) nabmogamacs B 2015—2016 1T, ¥ ¢ BBICOKOU o€l
BEPOSITHOCTH MOJKET MOBTOPUThCs B OyayiieM. OcoGeHHOCTBIO JaHHOI HHMEKIMY SBJISIETCST BBICOKAsI 4aCcTOTa 3a-
6oJsieBaeMOCTH cpe/it GepeMeHHbIX JKEHIUH. B sinreparype uMeroTcst COOOIIEHUS O 10CTaTOUHON 3(hdDEKTUBHOCTH
1 6e30IIaCHOCTY TPUMEHEHUST BEHO-BEHO3HOU HKCTPAKOPIIOPAIbHOIT MEMOPAHHON OKCUTEHAIMH Y TTAIIUEHTOB C T51-
JKEJIBIM OCTPBIM PECITMPATOPHBIM JIUCTPECC-CUHAPOMOM, pepakTepHOM K CTAHIAPTHBIM TEPAEBTHYECKUM MEPO-
NpUsTUSIM. B craTbe JeMOHCTPUPYETCS KIMHUYECKUIA CJIydail yCIHEeNHOrO NPUMEHEHHUsS] 9KCTPAKOPIIOPAIbHOIM
MeMOPaHHON OKCUTEHAIUY B COYETAHUU ¢ METOJaMU MHTEPMUTTHPYIOIIEH 3aMeCTUTEIbHON IOYeUHOIT Teparun y
POIMJIBHUIIBL ¢ OCTPHIM PECIMPATOPHBIM JAUCTPECC-CUHAPOMOM, 00YCIOBJIEHHOM TSIKEJION BUPYCHO-OaKTepHasib-
noit nueBmonueii Ha one rpurma A (H1N1). /lokazanbl nosioskutesbibie 3pdeKTbl COUeTAHHOTO TPUMEHEHUS Be-
HO-BEHO3HOIT 9KCTPAKOPIIOPATBHON MeEMOPaHHOIT OKCUTeHAIIY U COBPEMEHHBIX METO/I0B JeTokcuKarmu. O6o3Ha-
YeHbl TIPOOJIEMbI OPraHU3AIMOHHOTO XapaKTepa, BOSHUKINNE KaK MPU ONMpPEICIeHNH MOKa3aHUil K MPOBEIAEHUIO
HKCTPAKOPIIOPATIbHOTO Ta3000MeHa, TaK M CBS3AHHBIE C €r0 BBIIIOJIHEHUEM B YUDPEKACHUM, HEe UMEIOIIEM OIbITa U
COOTBETCTBYIOIIETO TEXHUYECKOTO OCHATIECHUS.

Kntouesvte cnosa: epunn A (H1N1); ocmpoiil pecnupamopuiii 0ucmpecc-cunopom; NHEEMOHUSL; IKCMPAKOPNO-
PANHASL MEMOPAHHAS. OKCUZEHALUSL; OEPEMEHHOCTL; 3AMECTUMENVHAS. NOUeUHAS, MEePANUsL; OeMOKCUKAULUS

Outbreaks of viral infections have become a global healthcare challenge over the last decade. The 2009—2010
flu A (HIN1) outbreak resulted in global pandemia, associated with high morbidity and mortality reaching 31%.
Another flu A (HIN1) outbreak occurred in 2015—2016. There is a strong probability that it may be repeated in
the future. This infection is associated with its high incidence among pregnant women. There are some published
reports describing the efficacy and safety of veno-venous extracorporeal membrane oxygenation (ECMO) in
patients with severe acute respiratory distress syndrome that is refractory to standard therapeutic options. The
article presents a clinical case of a successful use of extracorporeal membrane oxygenation and intermittent renal
replacement therapy in a puerpera with acute respiratory distress syndrome caused by flu A (H1N1)-related severe
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viral and bacterial pneumonia. The positive effects of the combination of veno-venous extracorporeal membrane
oxygenation and modern detoxification techniques have been demonstrated. Revealed organizational problems
were related to selection criteria for prescription of extracorporeal gas exchange, as well as to carrying out the pro-
cedure in an institution in the deficiency of the experienced staff and corresponding equipment.

Key words: flu A (H1N1) virus; acute respiratory distress syndrome; pneumonia; extracorporeal membrane oxy-
genation; pregnancy; renal replacement therapy; detoxification
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BBenenne

PaspaboTtka 9h(EKTUBHBIX METOLOB JICUYCHUS
[THEBMOHWUIT SIBJISIETCST aKTYaJIbHOI TPpoOIeMoii arec-
Te3uoJIoruu-peanumarosnoruu [1—4].

Benprimku BUpycHBIX WHGMEKIUN B TIOCTeHee
JeCATHJIETHE CTAJI CEPbe3HOI MPOOIEeMOil It M-
POBOTO 3/IpaBOOXpaHeHNst. MOJHUEHOCHOE PaCIpoO-
crpanenne rpunma A(HIN1) 8 2009—2010 rr., xa-
paKTepUsyoleecss BHICOKOH 3a60/1eBaeMOCThIO U
CMEPTHOCTBIO, ocTHraoIiell 31%, MpuBesio 1mo cyTu
K TIaH/IeMUN, 3aTPOHYBINIEN BeCh 3eMHOI 11ap. B ator
MEPUOJT B CPEJTHEM IO MHUPY CMEPTHOCTH COCTABWJIA
31% (95% CI 28—34), ogHako B 3aBHCUMOCTH OT Te-
orpaduu, ypoBHS KM3HU, COMMAIBHBIX TPYIII, 9TOT
ToKasaTesb ObLT oueb Bapuabeabunim [5]. B 2011 ro-
ny Van Kerkhove M. D., Vandemaele K. A, Shinde V.
U JIp. mpeacTaBuTen paboueit rpynisl BO3 mo usy-
yenuto pakropos pucka rpunma A (HIN1) ngemonct-
PUPOBAJIH [aHHbIE TJI00AIBHOTO aHAN3A, B KOTOPBII
ObLIM BKJIIOYeHbI 6oJibHbIe B iepuoj ¢ 1 anpens 2009
roga o 1 staBapsa 2010 roxa 3 19 crpan. CorsacHo
1M JanHbIM, 13 70000 GOIbHBIX ¢ 1a00PATOPHO 1101
tBepskaeHHbiM Bupycom A (HIN1) 9700 (13,8%) —
9T0 GOJIbHbIE, IOCTYIIUBIIE B OT/CJICHISI PeaHUMAIlN
(OP) ¢ xmmAMYeCKO KapTUHOI OCTPOTO PECTTUPATOP-
Horo auctpecc-cunapoma (OPC), ¢ rumokcemueii,
pedpaxTepHOl K MICKYCCTBEHHON BEHTUJISIINN JIETKUX
(BJI). CornacHo TONy4YeHHBIM JIaHHBIM, PUCK He-
GJIArOTIPUSITHOIO UCXO/A TOW BUPYCHOM MH(EKIINU
ObLJI 3HAUNTEILHO BbIIIE CPEAM JIUIL cTapiie 64 jer, a
TaKIKe y JIUI] C XPOHUIECKIMU 3a00JIeBAaHUSIMI BHY T-
PEHHUX OPraHoB (XpOHWYECKHe 3a00JI€BAHUS TIeue-
HU, JIETKKX, Auabet, ummyHoaeduiutsr). Kpome To-
0, PUCK TSAKEJIOTO TeueHuUsT 3a00JIeBaH st ObLIT BhIIIIE
cpen OepeMeHHBIX JKEHIINH, OCOOEHHO B TPEThEM
TpUMecTpe OepeMEHHOCTH, a TakKe y HalHeHTOB C
oxkupennem (UMT > 30) [6].

DBepementbie keHIUHBI cocTaBiastan 15% ot
BCEX TOCIUTATN3UPOBAHHBIX 00JbHBIX B OP, a noJist
yMepiux coctaBuia 6,9% B cpennem mo mupy. bosee
MOJIOBUHBI BCEX TOCIUTAJU3UPOBAHHBIX OepeMeH-
HBIX JKEHIUH HaXOAWJINCh HA TPETbeM TPUMECTpe
6epemeHHocTH. TIpr 9TOM Takue He PeCupaToOpHbIe
OCJIOJKHEHUsT OEPEeMEHHOCTH KaK apTephaibHast Ii-
MEPTEH3MS U MTPEIKTAMIICUS YBEJTMUNBAJIN PUCK TOC-
MATAIN3AINH, HO He TIOBBITIAIN PUCK cMepTH [6].

B sureparype mMe0TCS HEMHOTOYHCJEHHBIE
COOOIIEHHS O I0CTATOUHON (P HEKTUBHOCTH U 6E30-

Introduction

Developing the effective methods for the treat-
ment of pneumonia is an argent problem in contem-
porary anesthesiology and intensive care of patients
with critical illness [1—4].

Outbreaks of viral infections have become a
global healthcare challenge over the last decade. The
2009—2010 flu A (HIN1) outbreak resulted in glob-
al pandemia associated with high morbidity and
mortality. The overall worldwide mortality was 31%
(95% CI 28—34) during that period. However,
moratality rate varied depending on the geographi-
cal region, living standards, and patient's social sta-
tus [5]. In 2011, Van Kerkhove, Vandemaele K. A.,
Shinde V. and other representatives of the WHO
Working Group for Risk Factors for Severe
H1N1pdm Infection performed a global analysis of
the data, collected in 19 countries from April 1, 2009
until January 1, 2010. According to these data, out of
total 70,000 laboratory-confirmed hospitalized
HiN1pdm patients, 9,700 patients (13.8%) were
admitted to intensive care units (ICUs) with acute
respiratory distress syndrome (ARDS) and hypox-
emia that is refractory to mechanical ventilation
(MV). The acquired data had demonstrated that risk
of unfavorable outcomes of the viral infection was
significantly higher in patients older than 64 years,
and in patients with chronic conditions (chronic
liver disease, chronic pulmonary disease, diabetes,
immunodeficiency). In addition, pregnant women,
especially in their third trimester, and patients with
obesity (BMI > 30) were at a higher risk of severe
disease course [6].

Fifteen percent of all patients admitted to the
ICU were pregnant women, and 6.9% of patients
died. More than half of all pregnant women admitted
to the ICU were in their third trimester. Non-respi-
ratory complications of pregnancy including arterial
hypertension and pre-eclampsia increased the risk of
hospitalizations, but did not increase the risk of fatal
outcomes [6].

There are limited reports in the medical liter-
ature describing the sufficient efficacy and safety of
veno-venous extracorporeal membrane oxygena-
tion (ECMO) in pregnant and puerpera with severe
ARDS refractory to standard therapeutic options.
However, some authors reported on an increased
risk for postpartum uterine bleeding associated
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MACHOCTU TIPUMEHEHUST BEHO-BEHO3HOH 9KCTPaKOP-
nopajibHOil MemOpanHoil okcureHanun (OKMO) y
GEepPEeMEHHBIX JKEHIIMH W POJUIBHUI] C TSKEIbIM
OPIC, pedpakTepHOM K CTaHAAPTHBIM TepaIeBTHU-
YECKUM MEPOIPUSATUSIM. B TO e BpeMsi HeKOTOpbIe
aBTOPBI YKa3bIBAIOT Ha BBICOKUI PUCK ITOCIEPOIOBO-
TO MAaTOYHOTO KPOBOTEUEHUSI, CBSI3aHHOTO C aHTHKO-
aTyJISTHTHOM Tepanuei, HeoOGXOANMOiT 7T TIpoBeIe-
nusg nepdysuun [7—10]. IIpumenenue panHoi
METOIUKN HKCTPAKOPIOPATHLHOTO Ta3000MeHa y
00b1yHbIX GosbHBbIX ¢ Tskesnoit OJIH, acconuupo-
BarHOM ¢ Bupycom rpunmna A (HIN1), raxxke moka-
3aJ10 HEIJIOXWe Pe3yJbTaThl, COMPOBOKIAIOIINECS
yIIydIieHueM BbIKUBaeMOCTH. [Ipu aToM oTMeueHo,
yto panHee Havano DKMO nHapsamy c npoBesennem
NBJI B «6e30MaCHBIX> PEKUMAX YJIYUIIATI0 HCXOIBL.

Crout OTMETHTD, 4TO caMa 1o cebe MeTOIHKa
IKMO 6buia usBectHa etie ¢ 70-x rogos XX Beka,
Ho ee mpuMenenne 7 gedenus O/IH no 2009 ro-
na, r.e. 1o nangemun rpunima A (H1N1) 6bu1o Bech-
Ma OrPaHUYEHHBIM B CBSI3M C OTCYTCTBHEM yOemu-
TEJNIbHOM JJ0Ka3aTebHOi 6asbl ee 9 (HEKTUBHOCTH U
6€e30IaCHOCTH.

JlpIxaresibHast HEOCTATOYHOCTh — HE e[UHCT-
BEHHBIN (haKkTOp ONpeNesIoNnil TSKeCTh peaHnMa-
uonnbix maientos ¢ HIN1. Ocoboe mecto cpeau
9TUX (haKTOPOB 3aHUMAET M OCTPOE MOBPEKIEHUE TI0-
yek (OIIIT), koropoe pasBuBasoch y 60% GOJBHBIX.
[Tpu atom B 18—25% Bo3HUKaIa TOTPEOHOCTH B IIPO-
BeJIEHNH 3aMecTuTesbHON 1touednoi teparmu (311T).
Kax passutue OIIII, tak u morpebrocTh B 3TIT ObLitN
CBsI3aHbl € IIOBbILIeHreM Jetaibioctu [11—13]. Bume-
CTe C TeM, U3BECTHO, YTO HEKOTOPbIE KJIMHUKHU TIPe/l-
MIPUHUMAJI TIOTIBITKU TIPOBE/IEHUsT TIPOJIJIEHHON Te-
MOGMUIBTPAIIA 10 «BHEIMOYEYHBIM» TIOKA3AHUSV C
1EJTBI0 JIETOKCUKAITMH, KOTOPbIE XapaKTePU30BAIUChH
comuuTesbHON aexTuBHOCTLIO [ 14].

Takum 00pasoM, Ha JaHHBIH MOMEHT HeT ybe-
JIIUTEJHHBIX 0KA3aTeIbCTB 3(MHEKTUBHOCTH Kak
IKMO, tak u Kakux-1u60 METOM0B AETOKCUKAI[HI
B sevennn Tsokeaoit OJIH, obycioBientoi Bupy-
com rpunmna A (HIN1). XoTs npumenenne gaHHBIX
METO/IUK SIBJISIETCSI BIIOJTHE JIOTUYHBIM U MaTOTeHe-
THYECKH 0OOCHOBAHHBIM C TIO3UIUH TOAIEPIKAHIII
JKUBHENIESATENbHOCTH W TIPEYIPEKICHIS Pa3BUTHUS
nosmoprantoii Hegocrarounoct (ITOH). Heobxo-
MO HAKOILIEHHE KJIMHIUYeCKUX HaOM01eHuil 11 00-
MEH OIBITOM, 0COOEHHO C YYeTOM TOTO, YTO TIOBTOP-
Hast mangemust rpunmna A (HIN1) wabiaoganach B
2015—2016 rT. 1 ¢ BLICOKOI 10JIElT BEPOSTHOCTU MO-
JKeT TIOBTOPUTHCS B GYIYIIEM.

ITesb maHHOI PabOTHI — JIEMOHCTPALUST OIBITA
ycnerrHoro npuMenennst IKMO B couerannu ¢ me-
TOJAMU WHTEPMUTTUPYIONIEH 3aMeCTUTENbHON 10-
YEYHOU Tepanuu ¢ UCIOJIh30BAHUEM COBPEMEHHBIX
JAJI3HBIX MEMOPaH Yy POAUIBHUILBI C TSKEJION BU-
pycHO-GaKTepHaIbHOIl THEBMOHHEH Ha (hOHE IPHIl-
ma A (HIN1).

with anticoagulation therapy required for the per-
fusion [7—10]. The use of the extracorporeal gas
exchange technique in normal patients with acute
respiratory failure (ARF) associated with influenza
A (H1N1) also resulted in good clinical outcomes
and improved the survival. At that, early implemen-
tation of ECMO using a protective ventilation
strategy improves clinical outcomes.

ECMO has been known since the 1970s, but its
use for ARF has been limited until the 2009 influen-
za A (HIN1) pandemic due to the lack of evidence of
its efficacy and safety.

Respiratory failure is not the only factor deter-
mining the severity of the ICU patients with HINT.
However, acute kidney injury (AKI) played an
important role among these factors and was also
found in 60% of patients. Of these, 18—25% patients
required renal replacement therapy (RRT). The
onset of AKI and the need for RRT were associated
with increased mortality [11—13]. Thus, some clinics
had an experience of prolonged hemofiltration for
detoxification based on extrarenal indications, but
its efficacy remained debatable [14].

Therefore, there is no convincing evidence sug-
gesting the efficacy of ECMO, as well as any detoxi-
fication methods for treating severe ARF, caused by
flu A (HIN1), although their use seems reasonable
and pathogenetically justified for life support,
because they are able to prevent the development of
multiple organ dysfunction syndrome (MODS). The
accumulation of clinical observations and experience
exchange are still required, since the second flu A
(H1N1) pandemic occurred in 2015—2016 and
might occur in the future.

The purpose of the article is to present the first
experience of the successful use of ECMO with inter-
mittent renal replacement therapy using modern dial-
ysis membranes for puerpera with severe viral and
bacterial pneumonia with underlying flu A (HIN1).

Case presentation

A 26-year-old female patient presented with fever
without catarrhal signs, dry cough, and shortness of breath
at physical stress was admitted to Kemerovo Regional
Perinatal Center on January 19, 2016. The patient was
diagnosed with community-acquired right polysegmental
pneumonia (S3, S10), 38 weeks of pregnancy, gestational
thyrotoxicosis at 10 weeks of pregnancy, preeclampsia
(gestational hypertension at 24 weeks of pregnancy, pro-
teinuria). The patient had been feeling unwell for 5 days
prior to hospitalization. She had signs of acute viral respi-
ratory infection (AVRI) with a fever (a temperature of
38.5°C) and severe intoxication with worsening shortness
of breath. She received antibiotic therapy with
azithromycin and ampicillin combined with sulbactam.

On January 22, 2016, the patient was transferred to
the ICU, because pneumonia was complicated with wors-
ening respiratory failure, and right-sided pleural effusion.
Flu A (HIN1) pdm09 RNA was confirmed by PCR. After
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KanHuueckoe Ha0MOaeHIE

IManumentka [I. 26 set, ¢ )kajmobaMu Ha TUIEPTEPMUIO
6e3 KaTapaJbHbIX SIBJIEHII, CYXOH KallleJsib, OBIIIKY TIPH
dbusnueckoii Harpyske 19.01.16 r. 6bl1a TOCIUTATIN3UPOBA-
na B KemepoBcknii 061acTHON NepuHATANTBHBIA HEHTP C
JIMATHO30M: BHEOOJIbHMYHAS TIOJMCErMEHTapHAS TTHEBMO-
Hust cripasa (S3, S10), 6epemennocTs 38 Heelb, recraiu-
onnblil runotupeos ¢ 10 nexenu, npeakaammcus (recrarm-
OHHAsl THUNEPTEH3Us C 24-X He[eNb, TPOTEUHYPHUST).
Cunrasa cebs 6oJIbHOI B TeueHue 5 AHel 10 TocnuTainsa-
. Orvevanucs ssiaenuss OPBU ¢ runeprepmueit 10
38,5°C, BbIpayKEHHOW MHTOKCHKAIIMEH, YCUIUBAIONIENCS B
IMHAMKKe obIKoi. Havata antubakrepuanbHas Tepa-
[¥s A3UTPOMUIIMHOM ¥ aMIIUIMJINHOM B KOMOMHAIIUY C
CyJIbOAKTAMOM.

22.01.16 1. TeueHre MTHEBMOHUH OCJIOKHUJIOCH Hapac-
TaHUEM [IbIXaTeJIbHON HEeJOCTATOYHOCTH, TJI€BPATHHBIM
BBIIIOTOM CIIPaBa, 110cJIe Yero 6osibHast Oblia IepeBeieHa B
otzesenne peanumaiuu. Torma ke metonom I[P Bbize-
sen PHK Bupyca rpunma A (HIN1) pdm09. Hauara crie-
muduyeckass MPOTHBOBUPYCHAST TePAIHs 3aHAMIBHPOM.
Ha moment rocrmmrammsarnun UMT — 31.

Cocrosinue Ha MOMeHT noctyrienust B OP tsikenoe,
00YyCJIOBJICHO [BIXATEJIbHON HEIOCTATOUHOCTHIO, CUHIPO-
MOM CHCTEeMHOTro BocnaauteapbHoro orsera (CCBO), npe-
aksamriicueit. Temrepatypa Tesna — 37,6 °C. Co3nanue sic-
Hoe. Ko’XKHble TIOKDOBBI TEJIECHOTO IIBETA, YMEPEHHO
BJIQKHBIE, TEILTbIE, TACTO3HOCTH TOJIeHeN. /Ipixanue CroH-
tannoe, Y/ mo 23/mun. SpO, — 95—97% mpu aprxanun
yBIaxkHEeHHBIM O,. AyCKyJBTaTUBHO [bIXaHHE >KECTKOE,
ocabJieHo B HWJKHUX OTesiax ¢ obeux cropon. AJl —
140/90 mm pr. ct., HCC — 98 ynapos B munyty. Juypes
nocratounbiii. Kupor ysennuen za cuer GepeMeHHON
MaTKH, najablanus 6e3bonesnerna. KicioTHo-ocHOBHOE
cocrosinne (KOC) xamwmmsipuoit xkposu: pH — 7,447,
pCO, — 20,5 mm pr. cT.; pO, — 78,6 MM pr. cT.; BEb — 7,6;
SpO, — 96,4%. Yucyo neiikoruros — 5,3X10°/1 ¢ /s
casurom 110 15%. Onenka mo mkane SOFA — 4 6ana.

[TpoBesit KOHCHIIMYM, TIO Pe3YJIbTaTaM KOTOPOTo, yuu-
TBIBAsI JOHOIIEHHBII CPOK OEPEMEHHOCTH, BBICOKHN PUCK
nporpeccupoBanus [{H, pazsurust [IOH u aknamicun, pe-
KOMEH/IOBAJIM POJIOPa3pellieHre Iy TeM KecapeBa CeueHMs.

B ycnoBugX KOMOMHUPOBAHHON CIMHO-3IULYPAIb-
HOW aHeCcTe3Un BBIMOJHIIN HIKHECPEIUHHYIO JIAapoTo-
MHUIO C OCJIEIYIONIM KeCaPEBBIM CeUeHUEM B HIDKHEM Ma-
TOYHOM cerMeHTe. VI3 mosiocTn MaTky M3BJEKIN KIUBOTO
JTIOHOIIIEHHOTO MaJIbYMKa C OIEHKOI 1o 1mKajie Amnrap 7/8
6anos. Macca tena pebenka — 3,23 kr, gmHa Tena — 46
cM. OCcOBGEHHOCTBIO OTIEPAIUY SIBUIOCH OOJIBIIOE KOJIUYe-
CTBO CBETJIBIX OKOJIOTJIONHBIX BoJI. KpoBomoTepst coctaBu-
sa 500 M1

[Tocremytonue 1Boe CyTOK TOCJE POAOPA3PEIICHHS
(23—24.01.16 1.) xapaKTepU30BAJIMCH OTPUIATEILHOM /M-
HAMKOIi B BU/IC HAPACTAHUS /IbIXaTeJIbHOI HeI0CTaTOUHOC-
™ 1 yxymamenus rnokasaresneit KOC, yro nociy:xuio 1o-
BojloM K repeBoay mnanuentku nHa KWBJI. C yyerom
YXVAIIAIONIEr0Cs COCTOSTHUS, TIPIHSIJIN PEIIEHNE O IIePEBO-
Jie 60JbHOIT B 00JIACTHOI TIEHTP WHTEHCHBHON Teparuu
AKYIIEPCKOIi MOJIMOPraHHON HelocTaTouHOCTH Ha Oase Ke-
MEPOBCKON 061aCTHOM KIMHUYIECKON OOTbHUIIBL.

25.01.16 BBITIONIHUIN CMeHY clienn(UuecKoii mpoTu-
BOBUPYCHOI Teparnm Ha OCeJbTAMUBUD, & TAKKE CMEHY
aHTHbaKTEepUaNbHOI Tepanuu Ha apTaneHeM. CocrosiHue

that, she received specific antiviral therapy with zanamivir.
BMI was 31 at admission.

The patient was critically ill at the time of admission
to the ICU due to severe respiratory failure, systemic
inflammatory response syndrome (SIRS), and preeclamp-
sia. The body temperature was 37.6°C. She had clear con-
sciousness. The skin was of flesh color, moderately moist,
and warm. Peripheral edemata of legs were observed. The
patient breathed spontaneously (respiratory rate up to 23
breaths per minute). SpO, was 95—97% while breathing
humidified O,. Auscultation demonstrated harsh breath
sounds, weakened in the lower part of the lungs. Her pulse
rate was 98 bpm, blood pressure was 140/90 mmHg. She
had sufficient urine output. The abdomen was dilated due
to the uterus with a fetus. The palpation was painless. The
acid-base balance (ABB) in the capillary blood was as fol-
lows: pH = 7.447; pCO, = 20.5 mmHg; pO, = 78.6 mmHg;
BE =7.6; SpO, = 96.4. A white blood cell count was
5.3%10° / L. There were stab cells suggesting 15% shift to
the left. The patient had 4 scores on the SOFA score.

Taking into account the full-term gestational age, high
risk of progressive respiratory failure, the development of
MODS and eclampsia, she underwent emergent caesarean
delivery recommended by the council of physicians.

A lower (uterine) segment caesarean section was per-
formed through a lower midline incision under combined
spin-epidural anesthesia. A full-term newborn with an
Apgar of 7.8 scores was delivered. The birth weight was
3.23 kg, and the length was 46 cm. The total blood loss was
500 mL.

Two days after delivery (January 23—24, 2016), the
patient demonstrated a negative dynamics due to worsen-
ing respiratory failure and altered ABB parameters.
Therefore, she was switched to mechanical ventilation.
Taking into account her state, the patient was transferred
to the Obstetric Intensive Care Center for Multiple Organ
Dysfunction Syndrome in the Kemerovo Regional
Hospital.

On January 25, 2016, the patient has started to receive
oseltamivir and ertapenem being in critical illness without
any improvements. She had acute respiratory distress syn-
drome evolving into respiratory failure accompanied by
SIRS and MODS progression. The body temperature was
38.0—39.0°C. The patient was on mechanical ventilation:
FiO, = 100%, f = 20/minute, Vt = 8.5 mL/kg, MV = 12
L/min, PEEP = 15 ¢cm H,0, Pplat = 32 ¢cm H,O, SpO, =
82%. BP= 120/80 mmHg, pulse rate = 100 bpm. Urine
output was sufficient due to minimal furosemide stimula-
tion. The abdomen was soft by palpation; peristalsis was
auscultated. The ABB in capillary blood was as follows: pH
= 7.2; pO, = 55.6 mmHg; PaO, / FiO, = 55 with
Fi0,=100%; PaCO, = 77.8 mmHg; BE = 0.5. The WBC
count was 4.4x10° / L. Stab cells were found suggesting
32% shift to the left. Chest X-ray showed worsening in the
form of infiltration in the left lung tissue and its worsening
in the right (Fig. 1 a). Prone positioning could not be used
since the patient underwent caesarean section. Thus, it
became obvious that more aggressive ventilation strategy
was not effective and could lead to barotrauma. The
patient had decompensated respiratory acidosis, worsen-
ing over time.

Taking into account clinical and laboratory data, signs
of severe progressive respiratory failure caused by viral
pneumonia, which was resistant for 24 hrs to all methods of
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MAIMEHTKI OIEHUBAIN KaK KpaiiHe TsKeJIoe, ¢ OTPHIla-
TeJbHOU AUHAMUKON B Buje napactanus /[IH na done
OPIC, nmporpeccuposarus CCBO u I[TOH. Temnepaty-
pa Tera — 38,0—39,0°C. PectmpaTopnas moaaep:kka co
caenyronumu apamerpamu: FiO, — 100%, f — 20/mMumy-
Ty, Vt — 8,5 mu/kr., MV — 12 1/munyty, PEEP — 15 cm
H,0, Pplat — 32 cm H,0. SpO, — 82%, AJl — 120/80 mm
pt. c1., YHCC — 100 B Mmunyty. /luypes mocratouynbrii Ha
done MUHUMATBHON cTUMYJIAIIUU pypoceMunom. ;Ku-
BOT TIPU MAaJbIIAINN MITKHI, TePUCTATBTHKY BBICIYIIN-
Basm. KOC kammstproit kposu: pH — 7,2; pO, — 55,6 MM
pt. ct.; PaO,/FiO, — 55 mMm pT. cT., ipu FiO, — 100%;
PaCO, — 77,8 mm pt. c1.; BE — 0,5. Hnciio jieiikomuTos
4,4X10°/n ¢ /g cupurom 10 32%. Pentrenosornyecku-
OTpUIIATeIbHAS IMHAMUKA B BUJIE MOSIBJIEHUS NHOUIBT-
paluy JIETOYHOM TKAHW CJIeBa M YCUJIEHUS yKe NMero-
meticst cripasa (puc. 1 a). IIpon-mosuiuio He mpuMeHs-
JIM, T.K. TIAIMEHTKA HaKaHyHe IepeHecja KecapeBo
ceuenne. Takum o6pazom, 6110 04eBUAHO, yTo MBJI na-
JKe B «KECTKUX» pesknuMax Oblia HeabekTUBHA U [JakKe
ofacHa € MO3WIUH pucKa 6apoTpaBMbl. Y MaIUEHTKH
chopmupoBacss IeKOMIEHCHPOBAHHBIN PeCINpaTop-
HBIH aln/103, HapacTaIoNNi B IUHAMUKE.

[TpoBes KOHCHIIMYM, 10 Pe3yJIBTaTaM KOTOPOTO, Y4H-
THIBAsl KJIMHUKO-JIA00PATOPHbIE MPU3HAKU TSIKEJIOU IPO-
IPeCCUPYIOIIEli IbIXaTeIbHOI HEJIOCTATOUHOCTH BCJIE/ICTBIE
BUPYCHO-0aKTePUATILHON ITHEBMOHUH, PE3UCTEHTHOIT B Tede-
Hie 1 cyTOK KO BceM MeTofIaM PECIIPATOPHOI MO/IEPsKKH,
PEKOMEH/IOBAJIN ITPOBE/IeHNE BeHO-BeH03HoiT IKMO.

25.01.16 . 1o metorke CebIUHTEPA, C UCTIOTH30BA-
HEeM Habopa JAUJIaTaTOPOB KaHIOJUPOBAIN HUKHIOK 10~
JIYIO BeHY 4epe3 001yio Oe[[pPEHHYI0 BEHY CJIeBa apMUPO-
Bannoi kauioseit 22Fr. Taxxe mo metommke CenpamHrepa,
C WCIOJIb30BaHMeM Habopa AUIaTaTOPOB KAHIOIMPOBAJIH
BEPXHIOIO MOJIYIO BEHY Yepe3 BHYTPEHHIOIO SIPEMHYIO BEHY
cripaBa apmupoBanHoil kautoseir 18Fr. [loaksounin cuc-
Temy st iposionrupoBanioit IKMO (Maquet PLS, Tep-
MaHusi) 1o cxeme: Oej[peHHasi BeHA-BHYTPEHHSIS speMHast
BeHa ¢ 0OBEMHOW CKOPOCTBHIO TIepy3un 5 Ji/MUH ¥ TTOTO-
KOM CBeKuX Ta3os 4 ji/mMuH, FiO, — 100%. B nunamuke B
nepsbie 10 MunyT o1 Havasma nporerypst SpO, BO3pocio ¢
83 110 94%. TTocjie peHTreHOIOTHYECKOTO KOHTPOJIST TI0JI0-
JKEeHUST KAHIONb BBITIOJHUIN UX (DUKCAINIO K KOJKE JIUTATy-
pamu. AHTUKOATYJISIIAIO HOJJIEPKUBAIE GOJIIOCHBIM BBE-
JeHIeM HedPaKIIMOHIPOBAHHOTO remapuHa  u
KOHTPOJINPOBAJIN IYTeM OIpEeTeHIsT aKTHBIPOBAHHOTO
Bpemenu ceprhiBanus (activated clotting time — ACT) ¢
ero 1esieBbiMy 3HaueHusIMU 140—180 cexyHt.

Uepes Heckosbko yacoB nocie Havasa IKMO orme-
JaJ HopMasiuaaius razoBoro coctasa kposu 1 KOC, uto,
B CBOIO OY€pe/lb, TIO3BOJIIIIO U3MeHUTh peskumbl VIBJI ot
«KeCTKUX» 110 «Oesonacubix»: Fi0, — 50%, Vt — 6 mii/kr,
PEEP — 10 cm H,O, Pplat — 22, f — 8 /munyry. Perysip-
HO C MHTEPBAJIOM OJIMH pa3 B 3—4 yaca, a Takxke I10CJe
KaK/IOTO MTU30/Ia PA3TEPMETHIAIINH JbIXaTETbHOTO KOHTY-
P BBITIOJTHSIJIN «<MaHEBPBI PACKPBITHST aJIbBEOJI».

YaureiBasi HEOOXOAUMOCTD [JIUTENbHOM BEHTUIISIITN
u akTuBu3anuy manuentku, 27.01.16 — #Ha TpeThU CTYKH
ot Havana VIBJI BBITOJHUIN MTYHKITMOHHO-INJIATAIUOH-
HYIO TPaXeoCToMHt. B cxeMy aHTuGAKTEpUATBHON Tepa-
muu Ha (oHe TPOIOJIKAIONIETOCST MPUEMa 3dpPTareHeMa
Bryounan uHesosnt. /1o 30.01.16 cocrosinue naineHTKy
OIIEHUBAJIN KaK KpaliHe TsiKeioe, 0e3 CyIecTBEHHOMN nHa-
MUKH, 910 661710 00ycaosaeno OP/IC #a dote AByCTOPOH-

Puc. 1. PenrreHorpamMma rpy/iHoii KJIeTKH.

Fig. 1. Chest X-ray.

Note. The worsening in the form of infiltration in the left lung tis-
sue and its worsening in the right (a). The worsening in the form
of bilateral darkening of the lung tissue (b).

IIpumevanue. /InHaMiKa yXy/IIIeHNsT COCTOSTHNS GOTBHOM: B BU-
J1€ TOSIBJICHUST NHMDUIBTPAIIMH JIETOYHOT TKAHU CJIEBA U YCUTICHUS
ysKe UMEIOIIelicst cripaBa (a); B Bu/e GMIaTepaibHOTO 3aTEMHEHNST
sierounoit Tkaru (b).

respiratory support, the medical councilum recommended
the initiation of veno-venous ECMO.

On January 25, 2016, using a standard Seldinger tech-
nique and a set of dilators, a 22 Fr sheath was placed in the
inferior vena cava via the left femoral vein. Using the
Seldinger technique using a set of dilators, a 18 Fr sheath
was also placed in the superior vena cava via the right
internal jugular vein. The prolonged ECMO (Maquet
PLS, Germany) with the femor-jugular approach was ini-
tiated at the perfusion flow rate of 5 L / min and the sweep
gas flow of 4 L/min, with FiO, = 100%. During the first 10
minutes after the ECMO initiation, SpO, increased from
83 to 94%. After the X-ray control, the cannulas were
securely fixed to the skin with multiple ligatures. Bolus
administration of unfractionated heparin was started and
adjusted to reach a targeted activated clotting time (ACT)
of between 140 and 180 s.

A few hours after the ECMO initiation, blood gases
and the ABB normalized, allowing to switch the ventilation
strategy to the «safe» one (FiO, = 50%, Vt = 6 ml/kg,
PEEP = 10 cm H,O, Pplat = 22, f = 8/minute). Lung
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Hell mosicerMeHTapHoOl NMHeBMOHUU. B IiesoM KIMHUKO-
JiaboparopHasi KapTUHa COOTBETCTBOBAJIA KPUTEPUSIM Tsi-
JKEJIOTO ceTicuca. MennKkaMeHTOo3Hast ceflaliist — JleKeMe-
JETOMIJITHOM C TIePUOANYECKIM MPUMEHEHNEM CHCTEMBI
AnaConDa (Sedana Medical AB, I1Isenus) u cesodropa-
Ha 11pu U36BITOYHOM TICHXOMOTOPHOM BO30YsK/eH!H. Tem-
nepartypa Tesa B tedenue cyTok — 10 39,0°C. 9KMO mpo-
JOJKAIU ¢ 0ObEMHOI CKOPOCTBIO — 5 JI/MUH, TIOTOKOM
CBEKUX Ta30B 4 JI/MUH 1 OTCYTCTBHEM BO3MOKHOCTH PELy-
IIIPOBAHI IOTOKOB B CBSI3U C HEYZOBIETBOPUTEIBHOI Jie-
rouHoil okcurenanueil. IIpoposmkunun UBJI B «besonac-
HBIX» PeKUMaX. AYCKYJbTaTMBHO B JIETKUX JIbIXaHUE
BBICJTYIITUBAJIN PABHOMEPHO BO BCEX OT/IENIAX, TIPOBOJIHbIE
xputbl. [Ipu cananuu TH/ — ymepennoe komuecTBo -
3MCTON MOKPOTBI.

[To jaHHBIM MHBa3UBHOTO MOHUTOPHHTA TeMOJITHA-
MUKH METO/IOM TPAHCITYJIbMOHAJIbHOW TEPMOMIIONNN:
cepmeunniit ungexc 3,0—3,5 a/(MuH*M*), BHECOCYTHCTAS
Bozia jerkux 14—21 mut/xr (1npu pedpepeHCHBIX 3HAYEHUSIX
3,0—7,0 ma/xr). Cpennee A/l e npesbiinano 60 MM pT. CT.
[pU ajleKBaTHON NH(Y3MOHHOI HArpy3Ke, 4To oTpeGoBa-
JIO UCIOJIb30BaHUsT HopaapenanmuHa B mpose 0,05—0,2
MKT/Kr/MuH. Kpome TOro, oT™Meuanu CHUKeHUe TeMIia Jiu-
ypesa (menee 0,5 Mi/xr/4ac) Ha doue nndysun dypoce-
muga — 10—40 mr/gac. Jlaboparopuo: KOC aprepuasib-
noit kposu pH — 7,493, pCO, — 39,5 mm pr. cT., pOy —
87,7 MM pT. CT.; KOJUYECTBO JIEWKOIINTOB CMEHUJIOCH C
JIEHKOTICHNY Ha HopMajbHOe 3HadeHme — 6,5X10°/m.
PentreHosornyecky HabJ0/aln OTPULIATEIbHYIO JIMHA-
MUKY B Bujie OUJIaTePabHOrO 3aTEMHEHUST JIETOUHON TKa-
Hu (puc. 1 b). YuurbiBasi COXPaHSIOIIYIOCS KAPTUHY Cell-
cuca, ITOH u npusHakoB CenTUYECKOro 110Ka, MPUHIN
pellleHue O TTPOBE/IEHUH CeaHca reMOoIMa3a Ha Uaji3a-
Tope ¢ BbIcOKONponuiaemoin membOpanoin Ultraflux
EMiC2 (Fresenius Medical Care AG & Co. KGaA, Tepma-
HUA) B TedeHue 8 4acoB U reMoinauIbTpaIiy Ha JAUajiu-
3aTope ¢ BBICOKOH azcopbupyioleii crocobnoctbio Toray
BK-2.1P (Toray Medical Co., Ltd., Anonus) yepes cyTku.
Ha ¢domne 2-x ceancoB 3amecTuTeIbHON TTOYEUHO TEpATUN
(3IIT) ormeuanu cHUIKEHUE TeMTIepaTyphl Tesa, CHUKe-
HUE JI03MPOBKU HOPAJPEHAIINHA BIJIOTD /IO MTOJIHOTO OTKA-
3a OT HErO BO BPeMs IIPOBEJIEHUS MPOIEyPbl U B TEUCHUE
MOCJIEYIONUX CYyTOK mocye Hee. OTMeYaTn HEKOTOPOEe
yJIydilieHne ra30Boro COCTaBa KPOBH, YMeHbIIIEHUe TPOsIB-
sernii sHnedanronatui. OJHAKO MONBITKU YMEHBIIHTDH
Braag OKMO B razoo0MeH B 5TOT IepUOZ HAOMIOIEHNS
COMPOBOKAATNCH cHIDKeHeM SpO, mo 70—80%, uTto Tpe-
6oBaJIo Bo3Bpara K MpeKHUM pexknMam paboter IKMO.

C 30.01.16 1. (5-e cytku IKMO u aBa ceanca 31I1T) ot-
MeYaJI TIOJIOKUTEIbHYIO IMHAMUKY B BUJIE YIIyUIIEHUS Ta-
30BOTO COCTaBa KPOBH HA (hOHE MOSIBUBITIENCS BO3MOKHOCTI
camkenns Braaga IKMO B razoobmen. Kpome Toro, mpe-
KPaTUJIN CEJIAITIIO, BOCCTAHOBHJIOCH SICHOE CO3HAHME, & TAKIKE
GblIa JIOCTUTHYTA CTAOMJIN3AINS TeMOJANHAMUKK (e3 Baso-
IIPECCOPHON MOIEPKKU. BBLT ycIel o BbIIoIHeH 11epexos
OT NIPUHYUTETLHON BEHTUJISIN JIETKUX K BCIIOMOTATeJb-
Hoit. JlabopaTopro otMedasn JetikonuTos go 10,8X10°/1 ¢
yBeJIMUEeHIEM KOJIITIecTBa I0HBIX (hopm 110 19%.

02.02.16 r. (7-e cyrku nipoenenus IKMO) Ha done
nepdy3un ¢ MUHUMAJIBHOH CKOPOCTHI0 — 1,5 J1/MUH U BbI-
KJIIOYEHHBIM TIOTOKOM CBEKHIX Ta30B B TEUEHUE MSITU JaCOB
He OTMevasn yXy/IIIeHus: ra3oBoro cocraBa Kposu. U npu
nngexce okcurenaruu PaO,/FiOQ, — 230 MM pT. cT. Ha do-
He mpexxHNX pesknmoB VIBJI mporenypa BeHO-BeHO3HOM

recruitment maneuvers were performed once every 3—4
hours as well as after the breathing circuit depressurization.

The need for prolonged ventilation and patient activa-
tion required to perform percutaneous dilation tracheosto-
my (January 27, 2016) on day 3 after starting mechanical
ventilation. Linezolid was added in the antibiotic treat-
ment scheme in addition to ertapenem. The patient's state
was considered very grave without any improvements due
to ARDS with underlying polysegmental bilateral pneu-
monia. In general, symptoms and laboratory data suggest-
ed the onset of sepsis. Dexmedetomidine-induced sedation
combined with the use of the AnaConDa system (Sedana
Medical AB, Sweden) and sevoflurane were applied in case
of excessive psychomotor excitement. The body tempera-
ture was 39.0°C for 24 hrs. The ECMO was continued at
the flow rate of 5 L/min and the sweep gas flow of 4 L/min.
Poor pulmonary oxygenation limited the reduction of the
flow. A protective ventilation strategy was continued.
Despite rales on auscultation, breathing sounds were heard
well in all lung segments. A moderate amount of mucous
expectoration was found during sanitation of the tracheo-
bronchial tree.

According to the invasive hemodynamic monitoring
performed with transpulmonary thermodilution, the
patient's cardiac index was 3.0—3.5 1/min/m? and
extravascular lung water was 14—21 ml/kg (the reference
range in healthy adults is 3.0—7.0 ml/kg). The median
blood pressure did not exceed 60 mmHg after adequate
fluid infusion load. Thus, it required administration of
0.05—0.2 g/kg/min norepinephrine. Urine output
decreased up to 0.5 ml/kg/hr despite a furosemide infusion
of 10—40 mg/hr. Laboratory data were as following: arteri-
al ABB: pH=7.493; pC0O,=39.5 mmHg, pO,=87.7 mmHg;
white blood cell count normalized (6.5%10°/L). However,
there was a bilateral darkening of the lung tissue on the
chest X-ray, thus indicating the worsening of the disease
(Fig. 1 b). Taking into account sepsis, MODS and signs of
septic shock, the decision was made to perform a 8-hour
hemodialysis session using a high-permeability dialysis
membrane Ultraflux EMiC2 (Fresenius Medical Care
AG&Co. KGaA, Germany) followed by hemodiafiltration
using a dialyzer with a high absorptive capacity, Toray BK
-21P (Toray Medical Co., Ltd., Japan) 24 hrs later. Two
sessions of renal replacement therapy (RRT) decreased the
body temperature. They also allowed to reduce the norepi-
nephrine dosage, even up to its total discontinuation during
the procedure and the day after it. There was some
improvement in the blood gases. Signs of encephalopathy
were relived. However, attempts to reduce the impact of
ECMO on the gas exchange during this period were accom-
panied with a decrease in SpO, up to 70—80%. These val-
ues required to switch to the previous ECMO modes.

On January 30, 2016 (the fifth day on ECMO, two ses-
sions of RRT), the patient's state improved: we had an
opportunity to reduce ECMO contribution to the gas
exchange, leading to blood gases improvement. In addition,
sedation was stopped, and the patient was in clear con-
sciousness. Hemodynamic parameters improved without
vasopressor support. The patient was successfully trans-
ferred from the control ventilation mode to the assist one.
Laboratory data showed leukocytosis (up to 10.8x10°/L)
with increased count of immature cell (up to 19%).

On January 2, 2016 (the seventh day on ECMO),
there were no marked deterioration in the blood gases dur-
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Puc. 2. KomnbiorepHasi tomorpacdusi OpraHoB rpyJHOM KJIeTKH (OIMCaHUE B TEKCTE).
Fig. 2. Chest computed tomography (for more information refer to text).

IKMO 6buia npekpalieHa, BBITOJHIIN YaJleHne BEHO3-
HBIX KaHIOJIb.

B mepron 03—08.02.16 1. xmuHIYIECKN OTMEYaJH T10-
JIOKUTENbHYIO AMHaMUKY. [lanueHTKy mnepeBesn Ha
CIIOHTAHHOE JIbIXaHUE Yepe3 TPaXeoCTOMUUYECKYI0 TPyO-
Ky, a B HocJie/tyIonieM JiekantonunpoBain. OHAKO oTMe-
YyaJIi HapacTaHue azoreMuu (MoyeBHMHA — 22 MMOJIb/ I,
KpeaTHHWH — 232 MKMOJIb/J), THIEPOUTUPYOUHEMITO
10 41 MKMOJB/JT, a TakyKe U3 KPOBU BBIIETUIN BO30YIHU-
tesib posta Corynebacterium. [Tposenu ouepentoii (3-it) ce-
aHc remoaraduisrpanum Ha quanusatope Toray BK-2.1P B
TeyeHUe 8 YaCOB C IOJIOKUTEIbHOU KJIMHUKO-I1abopa-
TOPHOI TUHAMMKOI.

ing perfusion at a minimum flow rate of 1.5 L/min and a
five-hour discontinuation of sweep gas flow. When the
PaO,/FiO, ratio was 230 on the previous ventilation
modes, veno-venous ECMO was discontinued. The venous
cannulas were removed.

During the period from February 3 until February 8,
2016, positive changes were observed. The patient was
transferred to spontaneous breathing through a tra-
cheostomy tube. Later, this tube was removed. However,
the patient had azotemia (urea = 22 mmol/L, creatinine =
232 mmol/l) and high bilirubin levels (41 mol/1).
Corynebacterium was found in blood. The patient under-
went the third session of hemodiafiltration using the dia-
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Kaunuyeckue u J1a60paT0prle IaHHbIE B NI€PUOJ HAXOKIAECHUSA B OP.

Clinical and laboratory data in the ICU.

Clinical data

Clinical data and values of parameters on ICU days

and Parameters gst  2-3rd  4th 5th 6th 7th 8th gth  qoth  q4th  42th  43th {14 {8th
Delivery +

Sedation + + + + + +

Mechanical ventilation + + + + + + + + + + +

ECMO + + + + + + + + +

RRT EMiC2 +

RRT Toray BK-2.1P + +
Norepinephrine + + + + + + +

pH 7.4 7.3 71 7.5 7.4 7.5 7.4 7.5 7.4 7.4 7.4 7.4 7.4
FiO, MV 100 100 40 40 40 40 40 40 40 40 40

PaO, 76 66 53 105 88 108 125 123 128 116 105 87 104
PaCO, 20 23 77 29 40 32 36 30 35 34 35 31 37
SpO, 96 88 82 98 95 98 97 98 98 97 96 97 97
SOFA score 4 4 11 7 12 11 9 9 9 7 6 5 2

IIpumeuanue. Clinical data and values of parameters on ICU days — kiunndeckue JaHHble U 3HAYCHHsI TAPAMETPOB 110 JTHIM TpeObl-
panuss B OP; Delivery — pomopaspemenue; Sedation — cepanus; Mechanical ventilation — WBJI; ECMO — 9KMO; RRT —
3aMecTuTeIbHad oyedHas tepanus; Norepinephrine — nopazapenanui; MV — UBJI; score — 6abl.

Cnyctsas 18 cyrok unrtencusHoil tepanuu B OP,
08.02.16 1. manmenTKa B cTabMIBHOM COCTOSIHHN CPeIHeit
CTelleHN TSKeCTH Obljla IIepeBeieHa B My IbMOHOJIOTUYEC-
KOe OT/IeJIeHNe, T7ie TPOXO/IIIIA TaJIbHelIee JedeHre 1 pe-
abuimTarmio B reuenue 10 cyToK, I1OCIIe Y€To BhINUCAHA 13
CTallMOHAPA B Y/IOBJIETBOPUTEIIBHOM COCTOSIHUU.

[Tepen mepeBosoM B oT/eseHUE IYJbMOHOJOIUU
08.02.16 T. BBITIOJHUIN KOMIBIOTEPHYIO TOMOTpaduio
rpyaHoil kiaeTku. OTMevuaan KapTUHY ABYCTOPOHHEH 110-
JINCETMEHTAPHOI MHEBMOHUM B BHJIE YYACTKOB HEOJHO-
POMHOI MHPUIBTPAIIMK JIETOUHOI TKaHU CIIPaBa Helpa-
BUJIbHOI (POPMBI B CErMEeHTaX BEPXHEN U CPeHelt /1011, a
Takke ciaesa B cermenTax S12, S5 u Bo Bcex cermMeHTax
mwkneit goan. Ilosocredl pecTpyKIuu He BBISABUIIN,
6ponxu npoxoauMbl (puc. 2). CTOUT OTMETHUTD, YTO JaH-
Hble BU3yaJU3al[ii He COBIAIANN C KIMHUKO-T1abopaTop-
HOW KapTHHOM, KOTOpast BBITJIAAEa Goee ONTUMUCTHY-
Ho (cM. TabsuiLy)

Crycrd 6 MecslieB 1oc/ie BBIITUCKA COCTOSTHUE Talin-
enTkn He crpazaaet. [Ipossrennit JJH ner. Bener aktus-
HbIiT 00pa3 )KU3HM, 3aHUMAETCSl BOCITUTaHUEM peOeHKa.

OO6cyskaenne

[TarmenTKa, HAXOSACH HA CTAIIMOHAPHOM Jiede-
HUU, TIOJIydasa crennuuiecKyio MpOTUBOBUPYCHYTO
Tepanuio COrJacHO peKoMeHJanusM MuH3apasa
PO®. Crenyer orMeTuTbh, 4T0 HEdHHEKTUBHOCTD TaH-
HOW crierrIecKoil Tepanuu u TSKECTh COCTOSTHUS
B KOHKDETHOM CJiydae OObsICHSIOTCS (DakraMu He-
CBOEBPEMEHHOTO Havasa JiedeHus (crmyctsi 6 CyTok
OT Hauasa 3a00JIeBaHNs), 0COOEHHOCTSIMU BO30Y/IH-
Tesst (BBICOKAs BUPYJIEHTHOCTD), HATUYUEM KOMOP-
6ugnoCcTH (6EpeMEHHOCTD, Oxkuperue) [6].

Beno-senosznas OKMO sBisiercs BapuaHTOM
PeCTIUpaToOpHON TOAAEP:KKU TIPHU TSKEJION OCTPOU
JIBIXaTeJbHOW HEeIOCTATOUHOCTH Y TAIMEeHTOB C
OP/IC. CymecTBylonie pyKOBOJCTBA TIPEIaraoT
OTJIMYATONIUeCs JPYT OT Jpyra KPUTEpUU Hadaja
IKMO, 4To, B cBOIO OYepeib, CO3/IAeT IMyTaHUIY U

lyzer Toray BK-2.1P for 8 hours with a positive clinical
and laboratory dynamics.

Eighteen days later, after the intensive care in the
ICU, the patient was transferred to the Department of
Pulmonary Medicine in a stable, moderately severe state
on February 8, 2016. She underwent further treatment and
rehabilitation for 10 days, and then she was discharged
from the hospital in the satisfactory state.

Before transferring to the Department of Pulmonary
Medicine, the chest computed tomography was performed
on February 8, 2016. It demonstrated bilateral polyseg-
mental pneumonia with heterogeneous infiltration of
irregular shape in the right upper and middle lobes and in
the left S12, S5 segments and all segments of the lower
lobe. There were no destruction cavities found; bronchi
were clear (Fig. 2). It was worth noting that the imaging
findings did not correspond to the clinical and laboratory
data, which seemed to be more optimistic (Table).

Six months after the discharge, the patient state was
stable without any signs of respiratory failure. She was
continuing an active lifestyle and raising her child.

Discussion

In the hospital, the patient received specific
antiviral therapy recommended by the guidelines of
the Ministry of Healthcare of the Russian
Federation. Tt should be noted that inefficiency of
this treatment and, particularly, the severity of the
patient's state may be explained by the untimely
treatment (6 days after the onset of symptoms), the
pathogen with a high level of virulence, and comor-
bidities (pregnancy, obesity) [6].

Veno-venous ECMO is an option of choice for
respiratory support in patients with severe acute res-
piratory distress syndrome. Existing guidelines list
contradicting criteria for ECMO, thus, leading to
confusion in decision-making process in the clinics
with a small number of such patients. For example,
according to the guidelines of the Extracorporeal
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CJIOKHOCTD B IPUHSITUN PEIIEHNH B IEHTPAX, T7I€ MO-
TOK TIAIIMEHTOB, HYKJIAIONUXCS B IAHHOW METOTUKE,
Hu3knii. HampumMmep, corsacHO peKoOMeHIAIUSIM
Extracorporeal Life Support Organization (ELSO),
MMOKA3aHUAMU [IJIST PelleHus Bolipoca o Hadase JK-
MO mpu [IH sBrgerca PaO,/FiO, < 150 MM pT. cT.
pu Fi0,>90% u/uimi KoJridecTse OJIOB TI0 TITKAJe
Murray — 2—3. IloBozom xe aua Hadanra IKMO
mpu /IH, cormacao pexkomenganusm ELSO, aBiser-
¢ PaO,/FiO, < 100 mm pr. cr. mpu FiO,>90%
U/WIH KoJtndecTBe 6aJioB 1o mikage Murray — 3—4.
Taxsxke ELSO mpennaraer xkputepun WHUIIHAIUA
IKMO mnpu OPJIC na done rpunna HIN1, rae
ysKe BBIIIEYITOMIHYTHIM KPHUTEPUSM HT00aBJIEHBI
Pplat > 30 cm H,O u/unu noTpebHOCTh B Basoak-
THUBHBIX IperapaTax. KpoMe TOro, 0OCHOBOTIOJIATA0-
UM KPUTEPUEM SIBJISIETCS IOTEHIMaIbHasT 0OpaTH-
MOCTb MaToJOTUYECKOTO npoiecca nin
BO3MOJKHOCTD TPaHCILIAHTAIINH JIeTKuX |15, 16].

CorylacHO MarepuajaM COTJACUTETbHOW KOH-
(depeninu, npomreameir Bo MpaHiuu B Jekabpe
2013 roma u OMyOINKOBAHHBIM B OTKPBITOM JIOCTYIIE
Ha Springer, naunmainusgs IKMO pexkomenmyercs
TOJIBKO B CJIydae, eCJid B MOJHOM Mepe Oblia peasii-
30BaHa crparerust «OesomnacHoii> VMBJI (abixaTesib-
HBII 06beM 4—8 MJI/KI WjIealbHON Macchl TeJIa, Bbl-
cokoe PEEP, Pplat<30 cm H,O, npon-mosuius,
muopemakcarus). Kpurtepunm nmagama IKMO, co-
rmacHo aTuM pekoMenmanuam: PaO,/Fi0,<50 mm
pr. cr. npu FiO,>100% Gosee Tpex dYacoB uau
Pa0,/Fi0,<80 mm pr. ct. npu Fi0,>100% 6oee 6-
1 9acoB, pecriupaTopHbiil anuao3 ¢ pH<7,20 [17].

B pexomenarusix MuHucTepcTBa 3/[paBooXpa-
Henusi Poccniickolt demepary 1o AUArHOCTUKE U
JIEYEHUTO TPUIITIA TIPE/JIAratoTCs CJeAyIoNIe KpuTe-
pun Havasma DKMO npu rpunme A (H1N1): pedpax-
tepHag runokcemus: PaO,/FiO, < 50 MM pT. cT. ipnt
FiO, > 80% + PEEP < 20 cm H,O, Pplat = 32 cm
H,O B couyetanuu ¢ POH-TIO3UIIHEHFEUHTAISITTOH-
mbiii NO. Min se Pplat > 35 em H,O ipu PEEP =5 cm
H,O u cHuKeHun AbIXaTebHOrO 00beMa 10 MUHU-
MasibHoro 3uavenus (4 mi/xr), u pH > 7,15 [18].
CTOUT OTMETUTB, YTO TAKUE KPUTEPUH, B CHITY CJIOXK-
HOCTHU, MOTYT CTaTh HEMMOHATHBIMU JIJISI KITMHUITCTA
1 BBI3BATh HEKOPPEKTHOE UX TPAKTOBAHUE.

B nipencraBieHHOM ciydae TpeANPUHAMATIACH
MOMBITKA TIPUAEPKUBATHCSI KOHIENIUN <«be3omac-
Hoit» IBJI, omHako B TeueHne CyTOK 3TOT MO/XO/] He
MpUBEJ K 3HAYMMOMY YJIYUIIEHWIO OKCHTEHAIUH,
4TO TPEGOBAIO «Y/KECTOUECHUS» PEKUMOB BEHTUIISI-
UK ¥ CocoOCTBOBANO (hOPMUPOBAHUIO BEHTUIISI-
TOP-UHAYIIUPOBAHHOTO TOBPEXICHUS JIETKUX WU
ITOH npu coxpansolieiicst ruokceMun. TakuM 00-
pasoM, y 9TOH TMalMeHTKW TTOKa3aHUueM JIJIs Hadaja
IKMO o6buin xkpurepun, npeiioxeHusie ELSO.
OpiHaKo, Ha HAII B3TJIsi, OBLITO Obl TPEANOYTHTENBHO
GoJiee paHHee HAYAIO IKCTPAKOPIIOPATHHON OKCHTE-
Halny ¢ 1eJIbi0 He TOoJbKo npeaynpexaenns [TOH

Life Support Organization (ELSO), ECMO in
patients with RF should be considered if a PaO, /
FiO, < 150 with FiO,> 90% and / or Murray score
2—3. ECMO is indicated if a PaO, / FiO, < 100 with
FiO,> 90% and / or Murray score 3—4. ELSO also
proposes to initiate ECMO in patients with H1N1-
induced ARDS and Pplat > 30 ¢cm H,O and / or need
for vasoactive drugs in addition to the above criteria.
Besides, the fundamental criterion is the potential
reversibility of the disease or a possibility of trans-
plantation [15, 16].

According to the report of a Consensus
Conference (France, December, 2013) available in
Springer, the ECMO is not recommended unless a
protective ventilation strategy has been implement-
ed (the breathing capacity of 4—8 ml/kg of the ideal
body weight, high PEEP, Pplat < 30 cm H,O, prone
positioning, myorelaxation). The criteria for the
ECMO initiation are as follows: PaO,/FiO, ratio is
below 50 mmHg with FiO,=100% for at least three
hours or the PaO,/FiO, ratio is below 80 mmHg
with Fi0,=100% for more than six hours, respirato-
ry acidosis with a pH < 7.20 [17].

The guidelines of the Ministry of Health of the
Russian Federation for the diagnosis and treatment
of influenza suggest the following indications for
ECMO in patients with flu A (HIN1): refractory
hypoxemia, the PaO,/FiO, <50 mmHg with FiO,>
80% + PEEP < 20 cm H,0, Pplat = 32 cm H,O in
combination of prone position * inhaled NO or Pplat
> 35 cm H,O on PEEP = 5 c¢cm H,0, decreased
breathing capacity to 4 ml/kg), and pH > 7.15 [18].
It should be noted that these criteria are complicat-
ed may be misinterpreted by clinicians.

In the present case, a protective ventilation
strategy was employed. However, the chosen strate-
gy failed in 24 hrs and did not lead to any improve-
ments in oxygenation. We had to change mechanical
ventilation mode because it caused ventilator-
induced lung injury and MODS with persistent
hypoxemia. We initiated ECMO in this patient
according to the indications in the ELSO guidelines.
In our opinion, it would be preferable to start ECMO
earlier in order to prevent MODS of hypoxic genesis
and ventilator-induced lung injury. Apparently,
there is a need for revision of the existing guidelines
to define optimal timing for ECMO treatment.

Considering the use of ECMO in this case, it
was important not only to assess the indications for
it, but also all risks. There were serious organization-
al problems because the hospital, where the patient
was admitted to, had no ECMO program. In
Kemerovo, ECMO service can be provided only in
the Research Institute for Complex Issues of
Cardiovascular Diseases, which possess all necessary
equipment and qualified ECMO team, but the focus
on obstetrical and gynecological patients in the insti-
tute is lacking. Health Care Department of the
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TUTTOKCUYECKOTO reHe3a, HO ¥ MTPOMUIAKTUKY BEHTH-
JISTOP-UH/IYIIMPOBAHHOTO TIOBPEXKIeHUS JieTkuX. [1o
BCell BUAMMOCTH, BO3HUKAET HEOOXOAUMOCTD J0pa-
GOTKM CYIIECTBYIOIINX MPOTOKOJIOB € IO OITH-
MU3AIM CPOKOB Havyaja CBOEBPEMEHHOTO BBICOKO-
TEXHOJOTUIECKOTO JIEUEHUS.

ITpy OPUHATHE pelieHusT 0 HEOOXOAUMOCTH
nposezerrst DKMO B aHHOM ciydae BasKHOUN Oblia
HE TOJIBKO OlleHKa HAJIW4YUs TOKa3aHWW M CTeTleHU
pucka. BosHukaim cepbe3Hblie OpPraHU3alMOHHBIE
poOJIeMbl, CBSI3aHHBIE C TEM, YTO JieueOHOe YUpeK-
JIeHHe, B KOTOPOM HaxoAujIach GOJIbHAsSI, HE NMEJIO
Bo3MokHOCTH TIpoBeneHnss DKMO. Ha Tor MomenT
B I. KeMepoBO TexHMUYeCKre BO3MOKHOCTU MTPOBE/Ie-
HUSI IAHHOI ITPOIIEYPBI, B TOM UKCJIe U 00yYEHHBII
KBaJIN(UIUPOBAHHBIA MEPCOHAN, OBLIA TOJBKO B
DOIBHY «HUW KoMILIEKCHBIX TPOGJIEM CEPAEYHO-
COCYIUCTBIX 3a00JIeBaHUIl», B KOMIIETEHIINIO KOTO-
POTo He BXOJWUT OKa3aHue TIOMOTIN aKyIIepCKO-THHE-
KOJIOTMYeCKUM OOJIbHBIM Ha cOOCTBEHHOH Oase, a
TaK/Ke€ OTCYTCTBOBAJ OIBIT BBIE3AHONH PabOTHI IO
MPOBEAEHIIO MOAOOHBIX TIporieayp B apyrux JIITY.
BwMmecte ¢ Tem, Ipu yyacTuu JienapTaMeHTa OXpaHbl
3/10pOBbsl HacesieHus: KemepoBckoii obsactu ObLIM
[IPEOI0JICHbI a[MIUHUCTPATUBHbIE TIPOOJIEMBI 11 OpTa-
HU30BaHA HE TOJBKO OpUraja, KOTopasl BBITOJHHUIIA
nogkmodenne anmapata DKMO, HO U oTAeabHBIN
BpauyeOHBIN TTOCT Ha BCE BPEMSI TIPOBEJCHUS TPOILE-
mypsl (7 cyTOK).

OpranusainotHbie MPOGJIEMbl, CBSI3aHHbBIE C
nposesenneM DKMO 3a mpezeramu yupeskneHns,
HMMEIOIIETO OTTBIT AKCTPAKOPIIOPATbHOU Tiepdy3nu u
KOMaH/Ly, ObLJIN BEAYIMMHU B IIJIAHE CPOKOB MHUI[HA-
MU, DTO MPUBEJIO K OTCPOUKe Tojkaodenus K-
MO Ha 8 yacos. anHast po6iieMa TpedyeT MpUHS-
THUSI OT/IEJIbHBIX PEIIeHU, KaK, HAl[PUMep, CO3/IaHue
neiTpa OKMO ¢ BO3MOXHOCTBIO TPAHCIIOPTA <HA
cebsi» WM OpraHusaliK BBIE3IHON GPUraibl ¢ COOT-
BETCTBYIOIIUM OCHAIlEHUEM W BO3MOKHOCTBIO He
TOJIBKO BbBI€3/Ia TI0 MECTY HaXOKIEHUS TSKEJIOTO
GOJIBHOTO, HO ¥ JUIUTEJBHOTO MPeObIBAHUST KaK M-
HUMYM OJIHOTO JIEKYPHOTO Bpavya Ha BCe BPeMsI TIPO-
BEJICHUS TIPOTIE/Y DB

CJieyer moHUMATh, YTO cama 1Mo cebe MeTOMKA
OKMO ne gBigerca 1e4eOHOM, a JIMIIb TTO3BOJIIET
BPEMEHHO MOJIEPKATh 0OPATHMO YTPAUYEHHYO Ta3000-
MeHHYI0 (DYHKIIUIO JIETKUX W TO3BOJIUTH MOCJETHIM
BOCCTAHOBUTHCS TIPU CHIDKEHHON (DYHKITMOHATBHOM
Harpyske. [Ipr 9ToM OCHOBHOIT aKIIEHT OCTAeTCS HA WH-
TEHCUBHOM Tepaiy MPUIMHBI OCTPOTO JIETOYHOTO TI0-
BPESKJICHISI — BUPYCHO-OAKTEPHATbHON TTHEBMOHUM U
CBSI3aHHBIX C HEW CUCTEMHBIX OCJIO;KHEHUN. YUNTBIBAST
KJIMHUKO-Tab0PaTOPHYIO KapTUHYy cericuca (U3BecT-
HbIIT BO3OyauTesb, rureprepmust > 38°C, THIIOTOHUS,
TpeOyIoliasi BBEIEHUS Ba3OIPECCOPOB, JIEUKOIEHHsT ¢
npeobirazanueM HbIX hopm, SOFA > 2 6aios) oboc-
HOBaHHBIM OBLJIO VICIIOJIb30BAHHE METOIOB HKCTPAKOP-
HOPAJIbHOTO OUHIIEHNsS KPOBU. B aHHOM cirydae ObLIO

Kemerovo Region, however, was helpful in overcom-
ing administrative issues of high concern and sup-
ported the work of the ECMO team in the other hos-
pital. The team started ECMO and used a separate
doctor's station to monitor the procedure (7 days).

Organizational issues related to the initiation
of ECMO outside the institution which had an expe-
rience in extracorporeal perfusion and a skilled team
were leading problems delaying the ECMO initia-
tion. Therefore, the delay in the ECMO initiation
was 8 hrs. This problem requires certain decisions,
such as the establishment of an ECMO center, which
will either admit patients or send a team with the
corresponding equipment which can visit a critically
ill patient domiciliary or arrange the stay of at least
one doctor to monitor the procedure.

It should be noted that ECMO is not a cure
for the underlying cause of failure, but it is used for
temporary replacement of temporarily lost gas
exchange function of lungs and allows the lungs to
recover due to reduced functional load. At that, we
focused primarily on the underlying cause of acute
lung injury: viral and bacterial pneumonia and
other associated systemic complications. We used
extracorporeal blood purification modalities
because the patient had sepsis (known pathogen,
temperature >38°C, hypotension, which required
vasopressor administration, leukopenia with a pre-
dominance of young cells, SOFA score > 2). In this
case, we preferred intermittent hemodialysis and
hemodiafiltration using modern highly permeable
polysulfone-based (EMiC2, Fresenius Medical
Care, Germany) and polymethylmethacrylate
membranes (BK-2,1P, Toray, Japan), which have
high capacity for clearance of inflammatory media-
tors. In addition to sepsis, the patient had acute
kidney injury and hypoxic SIRS (RIFLE class I),
which required the use saluretics. We suppose that
the use of filtration membranes with high sorption
and filtration capacities ensured us to manage effec-
tively systemic inflammation, sepsis and septic
shock, and to restore kidney function.

Some researchers reported on a high risk of
postpartum uterine bleeding in obstetric patients
who received ECMO. These risks were mainly
associated with the use of anticoagulants to pre-
vent clotting of the extracorporeal circuit and
infection [7—10]. In this case, the patient had san-
guineous fluid from the internal genital organs
during the first few days, which later changed to
lochia. Abdominal and pelvic ultrasound was per-
formed daily. Red blood parameters were continu-
ously monitored. Our concerns about bleeding
were not realized. Reaching a targeted activated
clotting time (ACT) of between 140 and 180 s
allowed us to avoid bleeding. It corresponded to
the low threshold for ECMO using the supplies of
the above manufactures.
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OTJIAHO TIPEINIOYTEHNEe WHTEPMUTTUPYIOIUM METO/IH-
KaM IeMOJINa/in3a U reMoJinauiIBTpaIiui ¢ IpuMeHe-
HIIEM COBPEMEHHBIX BBICOKOIPOHUIAEMBIX MeMOpaH
Ha ocHoBe nosucyJibhoHa (EMiC2, Fresenius Medical
Care, Iepmanms) n nosmmmernamerakpuiata (BK-2,1P,
Toray, SAnonust), KOTOpble OOJALAIOT MOBBIIIEHHBIM
KJIMPEHCOM BOCTIAJIUTENILHBIX MeIMaTopoB. Kpome To-
TO, TIOMUMO TIPOSIBJIEHUI CETICHCA Y TIAITMEHTKH UMEJO
MECTO OCTPOE TIOUYeYHOe TIOBPEK/IeHne Ha (hoHe TUTIO-
keu 1 CCBO (cragus I no RIFLE), uro Tpe6osaiio
HCTIOJTb30BAHUST CATypeTUKOB. Ha Hatll B3TJISIT MCTIOJb-
30BaHue (DUIBTPAIIMOHHBIX MeMOpPaH € BBICOKMMU
COPOIMOHHBIM ¥ (DUJIBTPAIIMOHHBIM TTOTEHIIMATIAMU
TIO3BOJIAJIO HE TOJIBKO 3(h(EKTUBHO KYITUPOBATH SIBJIE-
HUST CHCTEMHOTO BOCTIAJIEHUST, CETICHCA W CETTTUIECKOTO
II0Ka, HO U JIOCTATOYHO OBICTPO BOCCTAHOBUTH (DYHK-
IIUIO TIOYEK.

Psan aBTOpOB yKasbIBalOT HA KpaliHe BBICOKHUI
PHUCK TOCJEPOZOBOTO MAaTOYHOTO KPOBOTEUEHUS Y
POKeHUTI, KOTOPBIM TIpoBoanaack IKMO. Itu puc-
KI OOBSICHSUTICH AHTUKOATYJISIIIUEH ¢ IIeJTbI0 TPodu-
JIAKTHKE TPOMO03a SKCTPAKOPIIOPAIBHOTO KOHTYPA,
a Takxke wHbpekueir [7—10]. B mpencraBienHoM
cJydae B IEPBBIX HECKOIBKO CYTOK OTMEYAJIOCh CYK-
POBHYHOE OT/IEJIsIEMOE U3 MOJOBBIX ITyTel, BIIOCTE-
CTBUU CMEHUBIIeecs Ha JIOXUU. ExXeHEeBHO BBITION-
Hstioch Y 3V GPIONIHOI MOJIOCTH U OPTAHOB MAJIOTO
Taza, KOHTPOJIb TTOKa3aTesieil KpacHoi kpoBu. Kpo-
BOTEUEHUST He BO3HUKJIIO. MBI CBSI3BIBAEM 3TO C TEM,
yto ACT nopnepsknsanocsh B mpesenax 140—180 ce-
KYH/I, 4TO COOTBETCTBYET HWKHEW TPaHUIle HOPMBI
rpu niposesiennn IKMO c ncronb3oBaHeM cucTeM
BBIIIEYKA3AHHOTO MTPOU3BOIUTEIIS.
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Conclusion

This clinical case demonstrates positive effects
of veno-venous extracorporeal membrane oxygena-
tion and modern methods of detoxification in puer-
pera with severe viral pneumonia caused by flu A
(HIN1) virus. Organizational problems related to
selection of criteria for extracorporeal gas exchange
and to its implementation in an institution inexperi-
enced and unequipped for the procedure were speci-
fied. The accumulation of clinical experience in
treating these patients and development of standard-
ized protocols taking into account data on safety and
efficacy of extracorporeal techniques are required.

3akiaouyeHue

JlanHoe HabJIf0IeHNe IeMOHCTPUPYET MOJIOKHU-
TesbHbIe A(D(MEKTBI COYETAHHOTO TIPUMEHEHUS BEHO-
BeHO3HOIT IKMO 1 coBpeMeHHBIX METO/IOB JIETOKCH-
Kal[iy B JICYEHUH TSKETON BUPYCHO-OGaKTeprabHON
IMHEBMOHWHU y POMUJIBHUIIBI Ha (oHe Tpumnma A
(H1IN1). O6o3nauenbl 11pobieMbl OpraHu3aliOHHO-
TO XapaKTepa, BO3HUKIIINE KaK IIPU OMPEIeJICHIH T10-
Ka3aHWI K MPOBEIEHUIO HKCTPAKOPIIOPATHLHOTO Ta30-
oOMeHa, TaK W CBSI3aHHbIE C €ro BBIIOJHEHUEM B
VUPEKJIEHUM, HE WMEIOIIEM OTIBIT U COOTBETCTBYIO-
Iiee TexHuueckoe ocHarenue. Heo6xoamMo Hakor-
JICHUE OTIbITA JIeYEHUSsT OAO0OHBIX MAIIMEHTOB JIJIST BbI-
pabOTKM €MHBIX MPOTOKOJIOB € YYE€TOM JaHHBIX 00
3 dEKTUBHOCTH 1 GE30IIACHOCTH 9KCTPAKOPIIOPAJIh-
HBIX METOJIOB.
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