44

DOT: 10.15360,/1813-9779.2014.10.4.44-50

Critical conditions in obstetrics and neonatology

SAMECTUTEJ/IbBHAA TEPAIIUA CYPOAKTAHTOM
<AJIBBEO®AKT» PECIIMPATOPHOI'O IUCTPECC-CUH/IPOMA
Y HOBOPOKIEHHDIX (nuiotHoe ucciaeoBaHue )

C. A. Tlepenenuia

HUU ob6ueit peanumarosnoruu uM. B. A. Herosckoro, Mocksa, Poccust
107031, . Mockaa, yJ. [TerpoBka, 1. 25, cTp. 2
bBanruiickuit Menepanbubiii yuusepeurer uM. Mimmanyuiaa Kanra, Kanununrpanu, Pocenst
236041, r. Kammaunarpan, ya. A. Hesckoro, 1. 14
Pownbabiii gom Kanuuuurpanckoii obmactu Ne 1, Kanuaunrpan, Poccust
236016, r. Kamuauurpan, yi. Knunuveckas, . 81

Replacement Therapy with the Surfactant Alveofact for Neonatal Respiratory
Distress Syndrome: A Pilot Study
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Ileavs pabomsv: — ouenka 3dpdexTUBHOCTH anbBeo(daKTa y HOBOPOKIEHHBIX C PECHMPATOPHBIM IUCTPECC-CHHAPOMOM
(PIOCH). Mamepuan u memoost. B uccienoBanue BKIIOYHIN 5 HETOHOMIEHHBIX HOBOPOsKIAEHHbIX. Cpe/IHuii recTalMoHHbIi
Bo3pacrt cocrasmui 30,2+2,3 nez., Macca Tena npu poxkaeHud — 1422+604 r. B npoBeaeHny NCKYyCCTBEHHON BEHTHIISIIIUN JIeT-
kux (VBJI) Hy:K1aauch BCe HEOHOUIEHHbIE HOBOPOSK/IEHHbIE, T. K. BEAYIIUM KIMHHYECKHM NPU3HAKOM ObLIA TsKeNast [bl-
XaTeJbHAsl HEJIOCTATOYHOCTh. YUHTHIBAasH TeCTAIMOHHDbIH Bo3pact, npoBenenue VIBJI ¢ po:knenus, BceM HOBOPOIKAEHHBIM Ha
3—5 MHUHYTaX KM3HU DHAOTPaxXeajbHO BBeeH cypdakrant aibBeodaxt. Cpeanss no3a npenapara — 350 mr/kr. Pesyavma-
mot. [IunoTHoe uccienoBanue nokasano 3¢ gexkruBHoCTh anbBeodakra. [locie BBeenns anrpBeodakTa B Te4eHHE MEPBIX
CYTOK KH3HH NPOUCXO/IUT HOPMAJIU3AIHUsI TOKa3aTeeii rasoo0MenHol GyHKuH jJerkux. Beenenne aabeodarTa mo3soss-
er nposoauts UBJI ¢ napamerpamu, 6auskumu Kk ¢pusuonornyeckum. Knrouesvie cnosa: ansseodaxr, HeIoHONIEHHbIE HOBO-
PO’K/IeHHbIE, PECIUPATOPHBIN JUCTPECC-CUHIPOM, HCKYCCTBEHHAs] BEHTHISIMS JIETKUX.

Objective: to evaluate the efficacy of alveofact in neonatal infants with respiratory distress syndrome (RDS). Subjects and
methods. The trial enrolled 5 premature neonatal infants. Their mean gestational age was 30.2+2.3 weeks; the birth weight
was 1422+604 g. All the premature neonates needed mechanical ventilation (MV) because the leading clinical sign was
severe respiratory failure. The surfactant alveofact was injected endotracheally in all the neonates at 3—5 minutes of life,
by taking into account their gestational age and birth MV. The mean dose of the agent was 50 mg/kg). Results. The pilot
study indicated the efficacy of alveofact. There was normalization of lung gas-exchange function parameters after alveofact
injection within the first 24 hours of life. Alveofact administration allows MV with the parameters close to physiological
ones. Key words: alveofact, premature neonatal infants, respiratory distress syndrome, mechanical ventilation.
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Pecniuparophbiii quctpecc-CUHAPOM HOBOPOKJIEH-
HBIX OCTAETCsI OJHOU M3 aKTYaJbHbBIX IPOOJIEM HEOHATOJIO-
run [1—35]. B nacrosiiiiee BpeMst B CTaHAAPT JIEUEHUST PECITH-
paTopHOTO AucTpecc-cuHapoMa HoBoposkaeHHbIX (PICH)
BKJIIOUEHO TIPUMEHEHUE TPENapaToB 9K30TeHHBIX Ccypdak-
tanTtoB. B Poccuiickoit Dezeparinit paspenieHbl K pruMeHe-
HUIO B HEOHATOJIOTHH TPH TIperiapaTa dK30TeHHBIX cypdak-
tanToB: cypdaxranT-bBJI (buocypd, Poccus), xkypocypd
(Poractant alfa, CHIESIPHAR-MACEUTICALS, Ltd.,
Uranus) u ansBeodaxr (Lyomark Pharma, Germany) [6—
9]. Kypocypd u cypdakrant-BJI ycremHo mpumensrorest
JUISL JICYEHUS] HEJOHOIIEHHBIX HOBOPOXKIEHHBIX Oosiee 10
ger. Bo mMHorux my6uukarusx nokasaHa 3(hdeKTHBHOCTh

Respiratory distress syndrome of neonates remains
one of the urgent problems in neonatology [1—5].
Currently, the treatment standard for the newborn or
neonatal respiratory distress syndrome (NRDS) includes
the use of exogenous surfactants. In the Russian
Federation, the use of three exogenous surfactant products
is permitted in neonatology: surfactant BL (Biosurf,
Russia), Curosurf (Poractant alfa, CHIEST PHARMA-
CEUTICALS, Ltd., Italy) and Alveofact (Lyomark
Pharma, Germany) [6—9]. Curosurf and surfactant BL
have been successfully used in treating premature new-
borns for more than 10 years now. Many publications show
the efficacy of Curosurf in treating the NRDS and that of
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kypocypda npu sedennn PIACH, cypdaxranta-bBJI — npu
P/ICH, MeKOHMAJIbHOI actiupaiu, GPOHXOJIEr0YHOl JKc-
wrazuu [8, 10, 11]. BosbmHCTBO CrienuaIncToB MPUMEHS-
I0T paHHee, TaK Ha3blBaeMoe NMPO(pUIAKTUYECKOe, BBEICHNE
cypdakranTos; JieueOHOE BBeJeHME TIPerapara OCyIeCTB-
JIIETCA B TeX CJy4asX, KOrJa UMeIOTCS KIMHUKO-PEHTTeHO-
JIOTHYEeCKoe Tpu3Haky 3aboseBanust. Ecim gosa cypdaxran-
ta BJI crangaprhas, To s Kypocypda oHa BapbupyeT oT
100 no 200 mr/kr. EBporeiickuii KOHCEHCYC I10 JICYECHUIO
P/ICH pekomeHi0Bas1 paHHee BBeJEHUE PEIapaToB Cyp-
axranTa pu cpokax<26 Henesb GepeMEHHOCTH, KOT/A [0~
tpebroctb B Fi0,>0,30, u ji/ist MuIajieHIleB pu cpokax>26
Heziesib, Korja norpebuocts B Fi0,>0,40 (ypoBenb nokasa-
tesbHOCTH B). IIpn npumenenun s nevenns PICH nHa-
YaJIbHOH /103bI MOpakTaHTa-aidbda (kypocypda) 200 mr/kr
10Ka3aTesn BbKUBaeMoctn Jiydie, yeM 100 mr/kr npera-
para nopakTanTa-ajibda uin 6epakranta (YpoBeHb J0Ka3a-
tesbHOCTH A) [12, 13].

AnbBeodart B Poccuiickoit Denepariu 3aperuct-
PUPOBaH M paspelleH /Ui KJIMHIUYECKOrO IPUMEHEHUs B
2012 romy. Ero nosydaloT mytem JiaBaxka Jerkux KpymHoro
poraroro ckota. CpenHsis MoJieKky/sipHas Macca (ocdon-
08 B anbBeodakte — 760 Jla. CyGcTaHiinio MOKHO Cy-
CIIEHJMPOBATD WJIM MTOJIBEPIHYTH BE3UKYJIAIMU B BOJIE TTYy-
TeM BCTPSIXUBAHUS WJIHM C IIOMOIIBIO YJBTPa3BYKOBOTO
anmapara. IIpenapar cocroutr uz 90% dochommmnmmos
(DJ1), 3% xonecrepuna, 1% ruppodoOHBIX TPOTENHOB
SP-B u SP-C, 0,5% cBOGOAHBIX JKUPHBIX KUCJIOT, 8 TAKKE
TPUTIIUTIEPUIOB, Kasbiiust. Dochomunuasl mpecTaBIeHst
HTUPOKUM CIIEKTPOM, Ha J0J10 (hochaTUNIXOIUHA TPUXO-
mutest 80% ot Beex hocdosumiaos, 11% B crpykrype DJI
3anuMaeT docharuaunrianiepos, docdaruamnidTaHoNA-
MUH — 4%. AJbBeohaKT COMEPKUT U Apyrue HeoOXOau-
mbie komroneHTsl DJI, KOTOpbIE CIIOCOGCTBYIOT PAaBHO-
MEpPHOMY pacrpeziesiennio cypdakranra 1o Bceil
HOBEPXHOCTHU aJIbBEOJI 1 00€CTIEYMBAIOT UX IVIABHYIO (DYHK-
IUIO: TOJ/IePKaHUe OBEPXHOCTHOTO HATSIKEHUS HA rpa-
HUIE BO3/LYX,/ KUJIKOCTb.

IKCIEPUMEHTBI TI0KA3aIi BBICOKYIO CTAOMJIBHOCTD
asnbBeo(akTa B IPUCYTCTBUN UHIUOUTOPOB ILIA3MBI, YTO
UTPaeT IMOJIOKUTEIBHYIO POJIb MPH JIEYEHUH IPerapaTom
6osbHbIx ¢ OPIC ¥ HOBOPOXKIEHHBIX C ITHEBMOHUSIMHU.
BaxubiM BorrpocoMm sBJIsieTcst 03UPOBKa Ipernapara. boiio
IIPOBE/ICHO KOHTPOJIMPYEMOE HCCJICI0BAHNE JIUIS OIpe/ielie-
Hus 3 PeKTUBHOI 103bI ATbBe0(hAKTa Y HOBOPOXKIEHHBIX C
P/ICH. HcnonbzoBanst aBe m03b1: 50 mr/xr u 100 mr/Kr.
3HauuTeILHOE YIIyUllleHI e Ta3000MeHa OTMEUYEHO TIPH BBE-
nennn anbBeodaxta B 103e 100 mr/kr. Mexons us atoro B
HacTodIlee BpeMs OHA SABJISCTCS HAYAJIBHOM 1IPH JICYCHUH
HEJIOHOIIEHHBIX HOBOPOXK/ICHHBIX. B TO ke Bpems, HaYaIb-
Has s103a 50 MT/Kr mokasasa cBoio 3P GheKTUBHOCTD, a y/IBa-
MBaHUe J03bI IIPUBOAUT K OBICTPOMY JiedeOHOMY D dEKTY
[8,9, 14]. PexomeHnjryemasi IPOM3BOAMTENIEM O3MPOBKA HO-
BakTanTa (anbBeodaxta) cocrasisier 5O MT/Kr U Ha cero-
MHANIHUHN JIeHb 3Ta J03a ABJIsSeTCd CTaHAapTHON. B uccie-
noBanuu  Gortner IPOJEMOHCTPUPOBAHO CHUIKEHUE
YaCTOTBl MHTECTUITMAIBHON a9M(PU3EMbl Y HEJIOHOMIEHHBIX C
P/ICH BaBoe tipu uctionbzoBanuu 100 Mr/kr 6oBakTaHTa B

surfactant BL — to treat NRDS, meconium aspiration, and
bronchopulmonary dysplasia [8, 10, 11]. Most specialists
perform an early (known as prophylactic) administration of
surfactants; therapeutic administration of the product is
performed in cases, when there are clinical radiological
signs of the subject condition. While the surfactant BL
dosage is standard, the Curosurf dose varies between 100
and 200 mg/kg. In Europe the consensus in treating NRDS
suggests an early administration of the surfactant if the
birth occurs at<26 weeks in pregnancy with the FiO,
demand of>0.30, and for newborns, who are born at>26
weeks of pregnancy with the FiO, demand of>0.40 (level of
evidence B). For NRDS treatment, the survivability para-
meters at an initial Poractant alfa (Curosurf) dose of 200
mg/kg are better than at a dose of 100 mg/kg of the drug
Proactant alfa or Beractant (level of evidence A) [12, 13].
Alveofact was registered and authorised for use in
Russian Federation in clinical applications since 2012. It is
obtained by lavage of bovine lungs. The average molecular
mass of phospholipids in Alveofact is 760 Da. The substance
can be suspended or subjected to vesiculation in water by
means of agitation or with ultrasound equipment. The
preparation consists of 90% of phospholipids (PhL), 3%
cholesterol, 1% hydrophobic proteins SP-B and SP-C, 0.5%
free fatty acids, as well as triglycerides, calcium.
Phospholipids are represented in a broad spectrum; phos-
phatidylcholine accounts for 80% of all phospholipids, phos-
phatidylglycerol accounts for 11% in the structure of PhL,
whereas phosphatidylethanol-amine — 4%. Alveofact con-
tains also other indispensable components of PhL, which
contribute to an even distribution of the surfactant across
the entire surface of alveoli and enable their key function:
maintaining the surface tension at the air/liquid interface.
Experiments have shown a high stability of Alveofact
in presence of plasma inhibitors that resulted in a positive
impact of the preparation on treating NRDS patients and
newborns with pneumonia. The dosage of the product seems
to be important. A control study was carried out to deter-
mine the effective dosage of Alveofact in newborns with the
NRDS. Alveofact was employed at two doses, 50 mg/kg and
100 mg/kg. Considerable improvement of gas exchange was
observed when the dose of Alveofact was 100 mg/kg. This
dose is currently considered as the initial dose in treating
premature newborns. At the same time, the initial dose of 50
mg/kg showed certain efficacy, whereas upon doubling the
dose, a faster therapeutic effect was achieved [8, 9, 14]. The
manufacturer's recommended dose for the Bovactant
(Alveofact) is 50 mg/kg and this dose is considered to be the
standard dose. In a study by Gortner and co-workers, the
frequency of occurrence of interstitial emphysema in prema-
ture newborns with NRDS was reduced by a half if 100
mg/kg Bovactant was used, in comparison to 50 mg/kg of
the drug [6, 14]. Upon performing a comparative analysis of
effectiveness, to date no significant differences were found
between the clinical efficacy of Curosurf and Alveofact [15].
In cases of protracted MVL or pneumonia the sec-
ondary surfactant deficit might be developed. The surfac-
tant therapy considerably reduces mortality and respirato-
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cpaBHenuu ¢ 50 mr/xr [6, 14]. B Tepmanuu nauGoJiee yacto
ucnosb3ytores anbBeodakt m kypocypd. Ilposenenue
CPAaBHUTEJIBHOTO aHaIM3a 3(HEKTUBHOCTH HE BBIABHIIO CY-
MIECTBEHHOTO Pa3JINdus B KJIUHUYECKOH 3(DheKTuBHOCTI
MesKy Kypocypdom u ambBeodakrom [15].

Bropuunbtii repunut cypdakranta pazBuBaeTcs Ha
one nponosskurensroit UBJI, maeBmMonnu. Tepanus cyp-
(baKTaHTOM CYIIECTBEHHO CHIZKAET CMEPTHOCTD U 3ab0Iie-
BAeMOCTb OPTaHOB /IbIXaHUS Yy HEJIOHOIIEHHBIX HOBOPOJK-
neHHbix [11].

Ilenp paborbl — oreHka 3(h(OEKTUBHOCTH aIbBEO-
(akTa y HOBOPOXKIEHHBIX C PECIUPATOPHBIM UCTPECC-
cunapomom (PICH).

Marepuan u MeTobI

B uccseoBanye BKIIOYNIN 5 HEJOHOMIEHHBIX HOBOPOIK/ICH-
ubix ¢ P/ICH. Cpennuii recTarmoOHHBIII BO3PACT COCTABUI
30,2+2,3 men., cpemHss Macca Tesa mpu poxkaeHnn — 1422+604.
Orenka 1o nrkase Arrap Ha 1epBOH MUHYTE SKU3HU COCTaBJIsLIA
5+1,5 Gasna. B mpoBeieHNN MCKYCCTBEHHON BEHTUIISAIMU JIETKUX
(BJT) nysxmanuch Bce HeJOHOIIIEHHbIE HOBOPOK/IEHHBIE, T. K. Be-
JyIIUM KJIMHUYECKUM TPU3HAKOM ObLTa TsKEas AbIXaTeTbHas
HEJIOCTATOYHOCTD, 00YCJIOBJIEHHAS EPBUYHBIM AeDUIIUTOM CypP-
dakTanTa. Y4uThIBas recTallMOHHBIN Bo3pacT, mposezenne VIBJI ¢
POSKIEHUS, BCeM HOBOPOJKICHHBIM HA 3—5 MUHYTAX JKU3HH 9H/I0-
TpaxeaJbHO ObLT BBeleH cypdaktanT anbBeodakt. CpeHsist 103a
npemnapara — 50 Mr/Kr.

Bo Bpems nposeznenus VIBJI y HOBOPOIK/I€HHBIX UCCIE0BA-
JI TA30BBIil COCTaB U YPOBEHb JIAKTAaTa IIEHTPAJIbHOII BEHO3HOI
kpoBu Ha ananmmsatope Gem Premier 3000 (USA). Ilokasaremn
razooOmena onenusanu yepes 1, 6—8, 12, 20 yacos mocie BBezie-
Hus cypdakranra.

Y Bcex HOBOPOXKIEHHBIX MTPOBOANIN PETHCTPAIIIO U3MEHe-
Huit IUBJI: peskrma, 4acTOThI alllapaTHBIX BJOXOB, KOHIIEHTPAII
KHCJIOPOJIa B Fa30BOIl CMeCH, MAKCUMAJIBHOTO JIaBJICHUS B KOHIIE
BJIOXA, TOJIOXKUTEJBHOTO J[aBJEHNWS B KOHIIE BBIIOXA, BPEMEHH
Bioxa. MIamenenue peskuMoB 1 napametrpoB VIBJI mpoBojnim Ha
OCHOBAHWU aHAJIM3a UBMEHEHUIT KJIMHUYECKOTO CTaTyca pebeHKa,
ra3oBoro cocraBa kpoBu. [lokazanus k mamenennio pexxuma VIBJI:
HOPMAJIN3AIUsI TA30BOTO COCTABA M KMCJIOTHO-OCHOBHOTO COCTOSI-
HUS, JIAKTaTa KPOBHU, OTCYTCTBHE HAPYIIEHUIT FeMOINHAMUKY, T10-
SIBJIEHTE CAMOCTOSITENTBHOTO JIBIXAHIIsT 6e3 TTePHOJIOB AITHO.

Cratnctuaeckyo 06paboTKy TaHHBIX TPOBOAUIIN C TIOMOIIBIO
cranaapTHoii mporpammbr Statistaca 6 (USA). [IpoBozuiics pacuet
cpemreit BesmarHbI (M) ¥ cTaHIAPTHOTO OTKIOHEHNS (0), BBISBIIE-
HIe MAaKCHMaJIbHOTO ¥ MUHUMAJIbHOTO 3HAYEHHIT TIPHU3HAKA.

Pe3yabraThl 1 00CYK/IEHHE

Bo Bcex caydagx akylepckuil anamMHes ObLI OTATO-
1ieH: GepeMeHHOCTb MpoTeKana Hebaronpusto. [lanuenr-
KU TI0JIy4YaJIu JIeYeH1e, HAIIPaBJICHHOE HA TPOJIOHTMPOBAHKE
GepeMEHHOCTH, YJIYUIIIEHUEe MATOYHO-ILIAIIEHTAPHOTO KPO-
BoTOKa. OCHOBHOI METOJ| PO/IOpa3pelieHnss — IKCTPEHHOe
KecapeBo cedenue 110 [ycakoBy. OTSTOIEHHbI coMaTnyec-
KU aHAMHe3 MaTepy OTMEYEH B OJHOM cilydae: GepeMeH-
HOCTb IIPOTEKaIa Ha (hOoHe caXapHoro auabera nepBoro Tu-
na, ¢ 30 Hemenb HacTyNHJIa AeKOMIEHcalus auabeta U
pasBUTHE TSKEJION (POPMBI TeCTO3a.

[Ipu mopdosornyeckom uccae0BaHIM YCTAHOBIIE-
HO, YTO IIJIAIIEHTa COOTBETCTBOBAJIA CPOKY Te€CTAIUH, PETU-
CTPUPOBAJIU COYETAHIE XPOHUUECKOU CyOKOMIIEHCHPOBAH-

ry organ morbidity in premature newborns [11]. No stud-
ies of Alveofact in NRDS in Russia was performed so far.

Aim of the study was to initiate the evaluation of the
therapeutic efficacy of Alveofact in NRDS.

Materials and methods

The study included five premature newborns with NRDS.
The average gestational age was 30.2+2.3 weeks, the average body
mass at birth was 1422+604, Apgar scoring within the first minute
after birth was 5%1.5 points. All premature newborns needed
MVL since severe respiratory failure was the main clinical symp-
tom, associated with the surfactant deficiency. MVL was per-
formed at birth in all prebature newborns receiving the surfactant
Alveofact endotracheally within 3—5 minutes after birthat an
average dose of 50 mg/kg.

At the time of performing MVL, the gas content and the lac-
tate level in the central venous blood was examined with testing
equipment Gem Premier 3000 (USA). The gas exchange parame-
ters were assessed at 1, 6—8, 12, 20 hours after administering the
surfactant.

In all newborns, the following MVL parameters were record-
ed: the mode, rate of mechanical inspirations, oxygen concentra-
tion in the gas mix, maximum pressure at the end of inspiratory
phase, positive pressure at the end of expiration phase, times of
inspirations. The MVL mode and parameter changes were intro-
duced based on an analysis of the clinical status of the child and
the blood gas content. Readings upon changed MVL mode: nor-
malisation of the gas content and acid base condition, of lactate in
blood, absence of haemodynamic distortions, development of
independent breathing without apnoea episodes.

The statistical data processing was performed with the stan-
dard software Statistica 6 (USA). The mean value (M), standard
deviation (¢) and maximum and minimum parameter values were
calculated.

Results and Discussion

In all cases, the obstetric history shows aggravated
progress: the pregnancy has been troublesome. Patients
were receiving treatment aimed at extending their preg-
nancy and improving the uterine-placental blood circula-
tion. The key method for the child birth was an emergent
Gusakov's Caesarean section delivery. The aggravated
medical history of mothers was identified in one case: the
pregnancy was coincidental with type 1 diabetes mellitus
on week 30; the decompensation of diabetes occurred and
a severe form of gestational toxicosis was developed.

Following morphological examinations, it was found
that the placenta has reached its gestational term, a combi-
nation of chronic subcompensated and acute placental
insufficiency was found, moderate distortion of the water-
salt exchange had developed resulted in oedema of decid-
ual tissue, villous stroma, Wharton's jelly. Moderate invo-
lutive-dystrophic processes included findings of fibrin,
fibrinoid, calcificates. Incomplete vascularisation of villus
And dystrophic changes in foetal sac, necrosis foci, diffu-
sive infiltration or disseminated lymphocytes in the decid-
ual layer were defined. In two cases, there were signs of
acute placental insufficiency, the vascular palsy. In all
cases, the inflammation was evident by signs of serous sup-
purative parietal chorionitis and serous basal and parietal
deciduitis.
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VpOBeHDb JaKTaTa U aKTyaJIbHOTO H30ObITKA OCHOBAHHUI y HOBOPOKIEHHBIX
Lactate level and current base parameter excess in newborns

Indicators Values of indicators at stages of investigation, h

{st 3rd 6th 12th 16th 90th
BEb, mmol/I -7.4+3.5 -11.846.7 -6.4+2.5 -8.6+1.3 -12.3+10.6 -5.1+0.4
HCOj3, mmol/1 18.4+3 15.9+5.1 18.4+1.6 16.3+1.4 15.3£5.3 18.3+2.1
Lactate, mmol /1 3.3+2 2.4+1.5 2.8+1.5 3.7+1.5 3+1.3 3+1.3

Note (npumeuanue). Indicators — nokaszaresu; values of indicators at stages of investigation, h — 3HaueHst Ha 9TaNaX UCCIEIOBAHUS,
vacel; BEb — ocrnoBanme; Lactate — mosounast kucsora (srakrar); mmol/l1 — mmosn /o1, h — hour (wac).

HOI U OCTPO TJalleHTapHOU HeJ0CTaTOYHOCTH, YMEpPEeH-
Hble HApPYIIEHUs] BOIHO-COJIEBOTO OOMEHA: OTEK IelVy-
aJIbHOM TKaHM, CTPOMBI BOPCUH, BApTOHOBA CTY/HA. YMe-
pPEHHble MHBOJIOTUBHO-AUCTPOGUUECKIE WN3MEHEHUS:
bubpun, bubpunous, kanbiudukarsl. Crabas BackKyJisi-
pusaiust BopcuH. Juctpodunyeckue M3MeHEHUS B ILIOJ-
HBIX 000JI0YKaX, 04ark Hekposa, AuddysHas geikonurap-
Hag MHQGUIBTPAIMSA WM paccesHHble JUMOOIUTHI B
JeIUYaTbHOM cJioe. B IByX ciryyasix BBISBUIIN TPU3HAKU
OCTPOH ILJIAIIEHTAPHON HEIOCTAaTOYHOCTU — TIape3 COCy-
10B. Bo Bcex cirydasgx uMesnch pU3HaKy BOCHAJIEHUS: ce-
PO3HO-THOMHBII MapueTaJbHbIi XOPUOHUT, CEPO3HBIN Ga-
3QJIbHBIN U TAPUETAJbHBIN JIeTUAYUT.

Teuenue PICH B niepBble CyTKM KU3HU COITPOBOK/IA-
JIOCh TJIyOOKUMU HAPYIICHUSMU MeTaboJn3Ma, u4TO ObLIO
00yCJIOBJICHO TIEPEHECEHHON aHTe- M MHTPAaHATAIbHON TH-
nokcueil Ha oHe TIy6OKOH MOPHOIOTHYECKON He3peaoc-
. [TokazaTesin MeTaboIMIECKOro CTATyCa PEICTABIEeHbI B
tabsuie. OJIHUM U3 3HAYUMBIX IOKA3aTeIell TSKeCTU aHTe-
HATAJbHOW M MHTPAHATAJIBHON IMIIOKCUU SBJISIETCS JIAKTAT
KpoBu. B ucciieoBanumn ypoBeHs JiakTaTa B G0JIbIIei cTere-
HU OTPaKaJl TSLKECTb COCTOSIHMSE PeOEeHKa TIPU POKIEHUH,
yepes 1 yac rocJie poskieH1s ero ImoKasaTesIb BAPbUPOBAJL OT
6,3 10 1,7 MMOJIb/J1, 4TO OBLIO OOYCIOBJIEHO JTUTENBHON
BHYTPUYTPOOHOII TUnmokcreil Ha (Gore HeGJAronpUsaTHOTO
TeueHUst OepeMeHHOCTU. B TeyeHue MepBbIX CYTOK JKU3HU
YPOBEHb JIaKTaTa IIPEeBbIIIAJ BEPXHIOO IPAHUILY BO3PACTHOM
HOpMbL. [loBBIIIIEHHBIH ypOBeHDb JakTaTa coueTascs ¢ HU3-
KuM ypoBreM Gukapbonara mwiazmel (HCO3) u neduiurom
ocuoBanwii (BEb). B Teuenue nepsbix cytok seyerus BEb
BapbUPOBaJ OT -7,4 10 — 12,3 Mouib /11, jtutith K 20 yacam 1o-
SIBUJIACH TEH/IEHIIUSI K PA3PELIEHUI0 METab0IMYECKOrO allu-
noaa. [Ipu poskieHnn 1 B Te4eHue TIePBbIX CYTOK KU3HU CO-
xpansics Huskuit yposenb HCOs.

Taxum 06pasoM, JIaKTAT-AlUI03 SIBJISIETCS CJECTBY-
€M TKaHEBOH THIIOKCUU U Pe3yJIBTaTOM aHTEHATAJIbHOTIO
nepPysuoHHOTO AedUINTa, 4TO ycyrybJser TedeHue
PJICH y HetoHOIIIEHHBIX HOBOPOK/ICHHBIX.

OCHOBHBIMU [IOKA3aTEJSAMU, OTPAKAIOMIUMU ra3000-
MEHHYIO (DYHKITHIO JIETKUX, SBJIIOTCS HAIIPSIKEHNE KUCIIO-
pona (pO,) U IPOILEHTHOE BbIPA)KEHNE OKCUTEHUPOBAHH-
HOTO reMOTJIOOMHA 10 OTHOIIEHUIO K 00IIEeMY KOJUYECTBY
remoryiobuna Kposu (%S0,,), M03BOJSIONINE OLEHUTD OK-
curenaruio remorsiobuna (puc. 1). Mccnenosatue ra3oBo-
rO cocTaBa KPOBH TI0Ka3aJio, 4yTo yepes 1 yac nocie BBejie-
Husg aabBeodakrta cpennss BeamunmHa pO, cocrabisia
48,4£9,5 MM PT. CT., YTO COOTBETCTBYET BO3PACTHOW HOPME,

Over the first few days after birth the NRDS coin-
cided with major metabolic disorders, which occurred due
to the transferred and intra-natal hypoxia against a back-
drop of major morphological immaturity. Parameters of the
metabolic status are shown in Table. One of the significant
parameters of severity of antenatal and intranatal hypoxia
is the blood lactate. In the study, the lactate level to a great
extent represented the child's condition at birth; 1 hour
after the birth its value ranged between 6.3 and 1.7
mmol/l, which was due to the protracted intrauterine
hypoxia as a result of the problematic progress of pregnan-
cy. Over the days following the birth, the lactate level
exceeded the top limit of the age reference value. The ele-
vated lactate level coincided with the low levels of plasma
bicarbonate (HCO3) and base deficiency (BEb). Over the
course of the first few days of treatment, the BEb parame-
ter varied between -7.4 and — 12.3 mol/l, and only by the
20th hour the tendency of enabling metabolic acidosis
emerged. At birth and over the first few days after birth,
the level of HCOj3 remained low.

Thus, lactic acidosis is the consequence of tissue
hypoxia and the result of antenatal perfusion deficit, which
aggravates the NRDS in premature newborns.

The key parameter, depicting the gas exchange func-
tion of lungs is the partial oxygen pressure (pO,) and the
percentage of oxygenized haemoglobin against the total
blood haemoglobin content (%SO,c), enabling the assess-
ment of oxygenation of haemoglobin (Fig. 1). The study of
the blood gas content showed that 1 hour after administer-
ing Alveofact, the average value of pO, was 48.4£9.5 mm
Hg, which corresponds to the age norm, whereas in 6—8
hours of treatment pO, corresponded to the lower limit of
the age norm, and by the 12th hour of treatment pO,
increased to 70 mm HgBy the end of the first 24 hours after
the birth, however, the average pO, value was within the
limits of physiological values. One hour after administer-
ing the surfactant, the average value of % SO,c corre-
sponded to the physiological values; by the 34 hour of
treatment the transitional reduction of the parameter was
recorded, and then the haemoglobin oxygen saturation was
normalised.

The choice of the mode and parameters for the
MVL was critical. Initially, MVL in all newborns was
provided via the controlled ventilation mode (SIMV)
since effective independent respiration was absent and
dependence on the MVL equipment remained. The
choice of parameters was based on the blood gas content
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Stages of investigation, h

Puc. 1. /lunamuka ypoBHeii HanpsikeHus KUCIO0PO/a ¥ Hachblle-
HHsI TEMOTJIO0HHA KHCIOPOIOM KPOBH.

Fig. 1. Dynamics of oxygen pressure and blood haemoglobin
oxygen saturation levels.

Here and Fig. 2 (3nech u Ha puc. 2): stages of investigation, h —
aTanbl uccaepoBanust, yacel. h — hour (4ac).

yepe3 6 — 8 wacos seuenust pO, COOTBETCTBOBAJIO HUKHEH
rpaHuile BO3PaCTHON HOPMBI, K 12 yacam JiedyeHust mpon3o-
1o yeanderue pO, 10 70 MM PT. CT, K KOHILY IEPBbIX CY-
TOK KM3HU cpeiHsds BermunHa pO,HAX0UIIACh B IIpejieiax
busmosornyecknx 3Hauenuii. Yepes yac mnocJie BBeCHNUS
cypdaxranta cpenusis BemnannHa% SOy, COOTBETCTBOBAA
(busmnonornueckuM 3HaUYEHUSIM, K 3-M Yacam MPOBeIeHUs
JIEYECHHUST OTMEYAJIOCh TPAH3UTOPHOE CHUJKEHUE MoKa3aTe-
Ji, B JQJIbHEHIeM IPOM30IILIa HOPMAJIU3allisa HAChIIIe-
HUSI FeMOTJIOOUHA KICTIOPOIOM.

BaskubiM (hakTOPOM SIBJISIETCST BHIOOD PEKUMA U I1a-
pamerpos MBJI. McxonHo y Bcex HoBOpoXxIeHHBIX VBJI
[POBOJUJIACH B PEXUME KOHTPOJUPYEMOH BEHTUJISAIUN
(SIMV), T. K. ¢ poRICHUS OTCYTCTBOBaJIO 3hderTuBHOE
CaMOCTOSATEJIBHOE JIbIXaHUEe, COXPAHAJIACH 3aBUCUMOCTD OT
anmapara VIBJI. Beibop mapameTpoB OCHOBBIBAJICS Ha 110~
KasaTeJssiX Ta30BOTO COCTaBa KPOBH, KJIMHUYECKOTO COCTOSI-
Hust peGerka. V3MeHeHUsI MKOBOrO [aBJeHUs BIOXa
(PIP), wacrotst apixanuit (Y/1/1), dpakiun kucaopoaa BO
BIbIXaeMoii ra3oBoil cmecu (FiO,) nmpezcrasienst Ha puc 2.
W3 rpadukoB BUIHO, YTO B II€PBbIE CYTKH IIPOBEIECHUS
VBJI napamerpbl BeHTHISIUU ObLi GJIM3KUME K (DU3HO-
sornuecknM. CHimkennie Y/I/] ctamo BO3MOKHBIM Ha 2-e
cytku gedenust, FiO, — Ha 3-1 CyTKH, 4TO COBIIA/IAJIO C HOP-
MaJM3alyeil ra30Boro cocrtaBa M KMCJIOTHO-OCHOBHOTO CO-
crosinus Kposu. [lokasaresn TMMKOBOTO JNaBJIeHUS BIOXA,
nukoBoro nasienus: B kouie Boioxa (PEEP), Bpemenn
Broxa (tin) 6L CTAOUIBLHBIMU B TEYEHNE BCETO BPEMEHU
nposenenus UBJI. Cpennss Besmunna PEEP cocrasisina
4,4%+0,9 cM Boz. cT, tin — 0,32%0,03 cex™.

Wamenenus peskuma VIBJI npoucxoauin mo cxeme:
NBJI — Bcnomoratenbnag BJI — asnmorpaxeanbHblil
CPAP — akcrybanms.

Teuenue PIICH 6bu10 pasiuusbiM. B ogsoMm ciyuae
oT™Mevasu 6JaronpusITHOE TedeHre 3a00JIeBaHUs, IIUTEb-
Hoctb UBJI cocraBiia 19 yacos, Xots1 y pebeHKa UMeJio Me-
CTO CoueTaHue epBUYHOro Jeduiiura cypdaxranra u qua-

65 e PIP sm H,0
60- — —e— FiO, %
/, A o RRmin"!
33 J
30
45
40 -
35
30
25+
PR Y St S B S
op{ ® .--e
197 sth gl by gty qathy 16ty 20t b 24th b Day2 Day3 Dayd Days
Stages of investigation

Puc. 2. /luHaMMKa NUKOBOTO JIaBJI€HHS BOXA, YACTOTbI J[bIXa-
HHUil, GpaKIMH KUCTOPO/Ia BO BIBIXaeMOii ra30BOIi CMeCH BO Bpe-
M3 npoBeaenust UBJI.

Fig. 2. Dynamics of peak inspiratory pressure (PIP), respirato-
ry rate (RR), oxygen fraction in inhaled gas mixture (FiO,) at
the time of performing MVL.

* # — p<0,05. PIP — nukoBoe JlaBJieHNe BJLIXAaEMOTO BO3/YXa;
RR — vacrora apixannit; FiOy — dpaknns kuciopoja Bo BbIxa-
emolii cmecn; MVL — mckycTBeHHasT BEHTUIISAIINS JIETKIX.

parameters and clinical condition of the child. The peak
inspiratory pressure (PIP), respiratory rate (RR), oxygen
fractions in the inspiratory gas mixture (FiO,) are shown
in Fig. 2. The chart demonstrates that during the first few
days of MVL the ventilation parameters were close to
physiological. Lowering the RR became possible on the
second day of treatment, and that of FiO, — on the 3rd
day, which corresponds to normalisation of the gas con-
tent and the acid-basic equilibrium in blood. The peak
inspiratory pressure parameters, peak end-expiratory
pressure (PEEP), time of inspiration (tin) were stable
throughout the MVL. The average PEEP value was
4.4%0.9 cm Hg, tin — 0.32+0.03 sec™.

Changes in the MVL mode were implemented
according to the scheme: MVL — auxiliary VL. — endo-
tracheal CPAP — extubation.

The duration of NRDS varied. In one case,
favourable progress of the condition was observed, with
MVL of 19 hours, though the child's primary surfactant
deficit coincided with diabetic fetopathy. In this case, the
pregnancy had progressed on the background of decom-
pensated type 1 diabetes mellitus. In two cases, the dura-
tion of MVL continued for 126-168 hours, which was due
to seizures and apnoea episodes. Upon examining the
immune status in these newborns, changes were diagnosed
at the cellular level of the immune system, which might
contributed to the NRDS progress. One child with an
extremely low body mass (760 grams) on the 3rd day after
birth developed tension pneumothorax on the left side as a
result of interstitial emphysema. Namely, there were other
factors that affected the duration of MVL: immune system
disturbances, interstitial emphysema, development of
apnoea as a result of severe morphological immaturity. All
newborns underwent successful extubation.
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Geruueckoit deromnatun. B sToM ciyyae GepeMeHHOCTD
mporexaia Ha (hoHe IeKOMIIEHCUPOBAHHOTO CAXaPHOTO [TH-
abera nepsoro tuma. B 2-x cayuasx pmureasrocts VBJI
cocrasJsia 126—168 wacos, uto 00yCIOBIEHO Pa3BUTHEM
CYZIOPOT U TIOSIBJIEHMEM TIePUOIOB anmHod. [Ipu uccienona-
HUM UMMYHHOTO CTaTyCa y ATUX HOBOPOKIEHHBIX BBISIBJIE-
HBI U3MEHEHUST KJIETOYHOTO 3BeHa IMMYHUTETA, YTO BJIUSI-
Ji0 va teyenuie PIICH. ¥ omnoro pebeHka ¢ 9KCTpeMabHO
HU3KOI Maccoi Tesia (760 rpamm) Ha 3-1 CyTKM JKU3HU pas-
BUJICST HATIPSDKEHHBIN THEBMOTOPAKC CJieBa Ha (hotHe UHTep-
cruraibuoit amdusemsl. T. e. na aiurensuocts UBJI Biau-
A cyefyionie  (HaKTOPbL: HapylIeHne WMMYHHOTO
cTaTyca, UHTEPCTUITHATIBHAS dIM(I3eMa, TOSBIEHIE AITHO
Ha (bote riybokoii Mopdosornyeckoii HeapesocTu. Bee Ho-
BOPOJK/IEHHBIE OBLIU YCIIEITHO 9KCTYOUPOBAHBL.

B oxHOM ciydae y rry6oKO HEZOHOIEHHOTO pebeHKa
C 9KCTPEMAJIbHO HU3KOH MacCOii Tesia HaCTYINJI JIeTaTbHbIIt
ucxol, OOYCJIOBJIEHHBIN BPOKIEHHBIM IOPOKOM CEpJIa
(TPaHCIIO3UIMsT MATHCTPAJIBHBIX cocyioB). Peberok ot IX
6epementoct, IV ponos. Teuerue Gepementoctu ¢ 17 He-
JIeJTh OCJIOKHUJIOCh HU3KOM TIIalleHTaI[el, yIpo30ii Ipepbl-
Banust. Pojibl omiepatuBHbie B 28 HeJesb, BCJAEACTBUE KPOBO-
TeyeHns Ha (hOHE HU3KO PACIOJOKEeHHOH ruaneHTel. C
pokzieHnst y pebeHKa OTMeYanuch TyboKue HapylleHus
MeTabo/IM3Ma: JIeKOMIIEHCUPOBAHHDI MeTaboJIndecKuit
anu03, riyboKast TUIIOKCEMUS, apTePUaibHasi TUIIOTOHUSI.
[TpenaTanbHast ANATHOCTUKA BPOJKAECHHOTO TIOPOKA CEPIIIA
OTCYTCTBOBAJIA, YTO 3ATPYAHUIO BHIOOD JIe4eOHOI TAKTUKI
U TIOBJIMSIIIO HA UCXO/IL.

BoiBoabI

1. IlunoTtHoe wucciemoBaHue MoKasano ahdeKTus-
HOCTB anbBeodakra B edeHnn PIICH.

2. Tlocse BBesienns asnbBeodaxTa B TeYEHUE MEPBbIX
CYTOK JKM3HI TPOUCXOIUT HOPMAJTM3AIINS TToKa3aTesieit ra-
3000MeHHOU (QDYHKIIUU JIETKUX.
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In one case, a significantly premature child with an
extremely low body mass suffered a lethal outcome due to
a congenital cardiac defect (transposition of major ves-
sels). A child was from the nineth pregnancy, forth birth.
This pregnancy became aggravated on the 17th week due
to poor placentation and threats of interruption. Birth by
a surgery was performed on week 28 as a consequence of
bleeding due to the low position of the placenta. From
birth, the child experienced significant metabolic disrup-
tions, decompensated metabolic acidosis, significant
hypoxemia, arterial hypotonia. Prenatal diagnostics of the
congenital cardiac defect was absent, which encumbered
the choice of relevant treatment strategy and hence affect-
ed the outcome.

Conclusion

1. The pilot study showed the efficacy of Alveofact
in treating NRDS.

2. After administering the Alveofact within the first
few days after birth, gas exchange functions of lungs are
normalized.

3. Administration of Alveofact enables performing
MVL with parameters that are similar to the physiological
values.

4. The duration of MV L is affected by several other
factors: antenatal perfusion deficit and lactic acidosis,
interstitial emphysema, development of apnoea episodes
due to considerable prematurity.

3. BBenenme anbBeodakTa MO3BOJISIET TPOBOAUTD
WBJI ¢ napamerpamu, OJIU3KUMU K (PU3UOJIOTHUECKIM.

4. Ha pmurtenbnocts MBJI Bausitor ciemytoriue
(axroppr: anTeHaTaNbHBIH 11ephY3UOHHBIN AeGUIUT 1
JIAKTAT-alU/103, UHTEPCTUIMAIbHASA aMbu3eMa, MOSBIIe-
HII€ TIEPUOJIOB AllHOD Ha (hOHE TI1yOOKOI HEJOHOIIEHHOCTH.
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