- CLINICAL OBSERVATION

DOI: https://doi.org/10.17816/PED136107-115
Research Article

ENDOBRONCHIAL SURFACTANT ADMINISTRATION IN FULL-TERM NEWBORN
WITH RESPIRATORY DISTRESS SYNDROME
© Dmitriy O. lvanov?, Kirill S. Kiriakov?, Konstantin V. Pshenisnov?, Imani A. Tesaeva?,

Milana U. Nasipova?, Elena A. Sizaeva?, Azamat T. Gabisov'?

! St. Petersburg State Pediatric Medical University, Saint Petersburg, Russia;
2 Republican Perinatal Center of the Chechen Republic, Groznyi, Chechen Republic;
5 St. Nicholas Children’s Hospital, Saint Petersburg, Russia

For citation: lvanov DO, Kiriakov KS, Pshenisnov KV, Tesaeva IA, Nasipova MU, Sizaeva EA, Gabisov AT. Endobronchial surfactant
administration in full-term newborn with respiratory distress syndrome. Pediatrician (St. Petersburg). 2022;13(6):107-115.
DOI: https://doi.org/10.17816/PED136107-115

Neonatal respiratory distress syndrome is the leading cause of neonatal acute respiratory failure. Despite the successes
achieved and the existing international recommendations, in some cases there is a severe course of this disease, which
requires a personalized approach to the patient and intensive care measures.

The article presents a case of successful treatment of acute respiratory distress syndrome in a full-term newborn com-
plicated by pulmonary barotrauma using monobronchial administration of exogenous surfactant under X-ray control.
In order to assess the course of the disease and the effectiveness of treatment, a retrospective analysis of medical
documentation was carried out. From the first minutes of life, the child had respiratory disorders, which was the
basis for non-invasive mechanical lung ventilation — nCPAP (nasal continuous positive airway pressure). Progression
of hypercapnia and hypoxemia was revealed over time, and therefore tracheal intubation was performed and convec-
tive mechanical ventilation was started with FiO, =1,0. Monobronchial administration of exogenous surfactant was
a key element of the therapy that allowed to achieve stabilization of the condition and regression of gas exchange
disorders with complete recovery of the patient.

Monobronchial administration of surfactant in acute respiratory distress syndrome with heterogeneous lung involve-
ment is an effective treatment option and can be used in clinical practice for refractory hypoxemia.
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PecnupaTopHblit AMCTpPeCcCc-CMHAPOM HOBOPOXAEHHbIX — OCHOBHAs MPWYMHA OCTPOW AbIXaTeNIbHOMW HEeLOCTAaTOYHOCTH
B HEOHaTasbHOM nepuoae. HecMoTps Ha AOCTUIHYTbIE YCMEXU U CYLLECTBYIOWME MEXAYHAPOAHbIE PEKOMEHAALMM, B psae
C/lyyaeB MMeEeT MeCTO TSKeNoe TeYeHne JAaHHOro 3aboneBaHus, YTo TpebyeT NEPCOHUPULMPOBAHHOIO MOAXOAA K MALMEHTY
N MeponpuaTMAM MHTEHCUBHOMN Tepanuu.

B cTaTbe mpencTaBneH CAyyvail YCMEWHOro fieYeHus OCTPOro pecnupaTopHOro AMCTPecc-CMHAPOMA Y [OHOLIEHHOrO HOBO-
POXAEHHOr0, OCNOXHMBLLIErocs 6apoTpaBMO Nerkunx, ¢ NpUMeHeHMeM MOHOBPOHXMANbHOr0 BBEAEHUS 3K30reHHOro cypdak-
TaHTa MOA4 PEHTreHONornYeckum KoHTponeM. C Lenblo OLeHKM TedeHns 3aboneBaHns U SPHEKTUBHOCTM NeYeHUs NpoBeaeH
peTpoCneKTUBHbIN aHaNU3 MeaMLMHCKON AO0KyMeHTauuu. C mepBbiX MUHYT XU3HU y pebeHKka OTMEeYanucb AbIXaTeNbHble
pacCTpOiCTBa, YTO CTaNl0 OCHOBAHWEM [NS MPOBELEHUS HEMHBA3WMBHOW WMCKYCCTBEHHOM BEHTWUNAUMM Nerkux. B auHamuke
BbISIB/IEHO MPOrpeccMpoBaHMe TMNepKanHWM U TMNOKCEMUM, B CBSA3M C YeM Obla BbIMOJHEHA MHTYbOauMs Tpaxeu M HayaTta
KOHBEKLMOHaIbHAA MCKYCCTBEHHAA BeHTUAAuMs nerkmux ¢ FiO,=1,0. KnwoueBoi anemMeHT Tepanuu, NO3BONMBLUMIA LOCTHYb
CTabunnsaumm COCTOSIHUS U PErpeccMpoBaHMs HApYLUEHUIM ra3006MeHa C MOJIHbIM Bbi34OPOBAEHUEM MALMEHTA, — MOHO-
6poHXMaNbHOE BBEAEHME 3K30reHHOro cypdakTaHTa.

MoHo6poHXManbHOE BBEAEHUE CypdaKTaHTa NpU OCTPOM PeCcnMpaToOpHOM AUCTPECC-CMHAPOME C reTEPOreHHbIM NopaXxeHUeM
nerkux aBnseTcs 3GGeKTUBHLIM BAPUAHTOM JIEYEHUS U MOXKET UCMONb30BATLCS B KIMHUYECKOW NpakTUKe Npu pedpakTepHo
TUNOKCEMUMU.

KniwoueBble c/ioBa: [LOHOLWEHHbIM HOBOPOXAEHHbIA; PeCnMPaTOpHbIM AUCTpecc-CMHAPOM; GapoTpaBMa; MHEBMOTOPAKC;
cypdakTaHT.
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BACKGROUND

Respiratory distress syndrome (RDS) in new-
borns is one of the most common and severe critical
conditions in the neonatal period [1, 3-5, 7-9, 11].
It has diverse causes and depends primarily on the
gestational age of the child upon birth and the mor-
phological and functional maturity of the respira-
tory organs.

If respiratory failure and acute RDS (ARDS) in
premature newborns develop most often in the first
hours of life in the presence of primary surfactant
deficiency, then in full-term infants, severe hypox-
emic respiratory failure is generally secondary and
is associated with an already existing pathologi-
cal process with lesions of the lung parenchyma
[1, 5-7]. These are mainly manifested as pneumo-
nia, meconium aspiration syndrome, and transient
tachypnea of newborns [5, 7, 10]. RDS developed
in approximately 1% of newborns without a respira-
tory infection. Most often, severe hypoxemia with-
out an infectious component in full-term newborns
develops after operative delivery in the presence
of transient tachypnea, which can be a precursor
of severe ARDS. Although transient tachypnea of
newborns has a favorable prognosis and resolves
spontaneously within the first 3 days of life, a se-
vere course with refractory hypoxemia occurs in
some cases [14]. In particular, pulmonary hyper-
tension, which requires extracorporeal membrane
oxygenation, can develop in some children with a
gestational age of up to 39 weeks, born by cesarean
section [13].

In this study, we present a case of a severe
course of transient tachypnea accompanied by sec-
ondary ARDS and its successful treatment, which
was complicated by pulmonary barotrauma, using
monobronchial administration of a surfactant in a
full-term newborn.

CLINICAL CASE

A full-term newborn with severe respiratory
failure requiring respiratory support was admitted
to the Republican Perinatal Center of the Chechen
Republic. The birthweight and height were 2400 g
and 52 cm, respectively. The 1-min and 5-min
Apgar scores were 7 and 8 points, respectively.
The child was from the fourth pregnancy and the
third term birth at a gestational age of 37.3 weeks by
cesarean section. At a gestational age of 15 weeks,
the mother contracted a coronavirus infection.

From birth, the child was in a moderately severe
state due to respiratory distress (moderate retrac-
tion of the intercostal space, grunting breathing,
and tachypnea of up to 60 breaths per minute),

which required non-invasive artificial lung ventila-
tion (ALV; nasal continuous positive airway pres-
sure [nCPAP]) from the first minutes of life [2].
The radiograph showed signs of transient tachypnea
(Fig. 1).

In the course of nCPAP, the progression of respi-
ratory failure was registered. Repeated chest X-ray
imaging revealed signs of neonatal RDS; therefore,
tracheal intubation was performed, and invasive
ALV was started in the SIMV mode with FiO, of
0.5, inspiratory pressure (Pinsp) of 16 cm H,O,
positive end-expiratory pressure (PEEP) of 5 cm
H,O, respiratory rate (f) of 40 breaths per minute,
and inspiratory time (Tinsp) of 0.4 s. Given the
presence of arterial hypotension, a volemic load
of 15 mL/kg of 0.9% sodium chloride solution
was performed, which had no effect, and a con-
stant infusion of dopamine was started at a dose
of 5 pg/(kg - min). Until negative markers of inflam-
mation and bacteriological culture were obtained,
empirical antibiotic therapy was started [ampicillin
at a dose of 200 mg/(kg - day) and gentamicin at
a dose of 4 mg/(kg - day)].

Owing to the lack of effect, exogenous surfac-
tant was administered endotracheally at a dose of
200 mg/k; however, the patient’s condition con-
tinued to worsen, which required an increase in
the ALV invasiveness (FiO, of 1.0, PIP of 18 cm
H,O0, PEEP of 5 ecm H,O, f of 40 per minute, and
Tinsp of 0.4 s).

The control radiograph, obtained on day 2 of
life (after surfactant administration), showed signs
of severe RDS complicated by right-sided ten-
sion pneumothorax (Fig. 2); therefore, according
to emergency indications, drainage of the pleural
cavity was performed.

Fig. 1. Chest X-ray of newborn with clinical signs of respiratory
distress 2 hours after birth

Puc. 1. PeHTreHorpamma opraHoB rpyAaHoi KINeTKM HOBOPOXAEH-
HOrO C KIMHUYECKUMMU NPU3HAKAMKU PeCMpaToOpPHOro AUC-
Tpecc-cMHApoMa Yepes 2 Y4 nocne poXAeHUs
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According to the analysis of the gas composition
and acid—base balance (ABB) of venous blood at
the time of a sharp deterioration in the condition,
decompensated mixed acidosis was noted (pH 7.07,
pO, 27 mm Hg, pCO,50 mm Hg, BE18.1 mmol/l,
and SvO, 26%). As the patient had severe arterial
hypotension, the dopamine dose was increased to
10 pg/(kg ¢ min).

Over time, episodes of desaturation were noted
with a decrease in SpO, to 49% at the maximum
parameters of ALV; therefore, high-frequency os-
cillatory (HFO) ALV was started with FiO, of
1.0, mean airway pressure (MAP) of 25 e¢m H,O,
amplitude of 40, frequency of 8 Hz, and inhala-
tion to exhalation ratio of 1:2. Although the do-
pamine dose was increased to 15 pg/(kg - min),
severe arterial hypotension persisted; therefore,
adrenaline was added to the therapy at a dose of
0.05 pg/(kg - min), which resulted in the achieve-
ment of reference blood pressure indicators.

On the chest radiograph, signs of severe RDS,
total opacity of the left lung field, despite active
drainage of the right pleural cavity, and parietal
right-sided pneumothorax persisted, and air accu-
mulation in the medial section of the right lung
was noted.

According to the analysis of the gas composition
and ABB of the venous blood, decompensated respi-
ratory acidosis, severe hypoxemia (pvO, 5 mm Hg),
and hyperlactatemia (5.9 mmol/L) were noted. Clin-
ically, there was total cyanosis of the skin, and the
SpO,30% increased to 7% against HFO ALV with
FiO, of 1.0, MAP 22 cm H,O, amplitude of 32,
f of 8 Hz, and L:E of 1:2.

Against the deterioration of the patient’s condi-
tion due to multiple organ dysfunction, despite the
absence of laboratory signs of a severe infection,
antibiotic therapy was corrected; cefoperazone/sul-
bactam at a dose of 80 mg/(kg - day) and amikacin
at a dose of 10 mg/(kg - day) were prescribed.

Given the right-sided pneumothorax and radio-
graphic signs of severe RDS with a predominant
lesion of the left lung, a monobronchial poractant
alfa was administered. In the course of HFO ALV,
poractant alfa at a dose of 100 mg/kg was admin-
istered through the endotracheal tube into the left
main bronchus. The procedure was performed under
X-ray control.

In this context, a pronounced positive effect was
noted, i.e., the SpO, increased from 7%-23% to
90%. The control radiograph immediately after the
administration of poractant alfa (Fig. 3) showed a
minor improvement in the left lung pneumatization,
and free air remained in the right pleural cavity.

On the control radiograph 6 h after the proce-
dure, signs of right-sided pneumothorax persisted,
and uneven restoration of airiness of the left lung
was noted. Reducing the HFO ALV parameters
was not possible. Subsequently, the respiratory
failure progressed with desaturation (SpO,46%).
The analysis of the gas composition of the ve-
nous blood revealed pronounced venous hypoxemia
(pO, 13 mm Hg) and hyperlactatemia (6.7 mmol/L).
Severe arterial hypotension persisted; therefore, the
rate of adrenaline administration was increased to
0.2 pg/(kg - min), while stabilization was achieved.

Poractant alfa was administered repeatedly
to the left main bronchus. After the procedure,
a clinical and radiological improvement was
noted (Fig. 4), namely, an increase in SpO, up
to 90% and positive changes in the blood gas
composition.

On day 3 of life, 12 h after the repeated admin-
istrations of poractant alfa, SpO, was 78%-84%,
and the skin cyanosis worsened. A repeated radio-
gram of the chest organs was performed, which
revealed the progression of the right-sided pneu-
mothorax and a decrease in the pneumatization of
the left lung compared with the image obtained
immediately after the administration of poractant
alfa. Active drainage of the right pleural cavity was
continued. Due to arterial hypotension, the adrena-
line dose was increased to 0.3 pg/(kg - min), which
induced hemodynamic stabilization, and blood pres-
sure within the age norm. Taking into account the
decrease in pneumatization of the left lung and the
progression of respiratory failure, a preparation of
beractant was administered to the left main bron-
chus. During the procedure, the SpO, decreased to
45%-50%, and skin cyanosis worsened; therefore,
the manipulation was stopped. The administration
of poractant alfa at a dose of 100 mg/kg into the
left main bronchus was started. Subsequently, the
patient’s condition improved, as evidenced by an
increase in SpO, up to 98%. An increase in the
left lung transparency was registered on the chest
radiograph 12 h (Fig. 5) after the surfactant ad-
ministration.

On day 4 of life (Fig. 6), the control radiograph
revealed persisting right-sided parietal pneumotho-
rax and pneumatization of the left lung with im-
provement. Due to arterial hypotension, constant
infusion of dopamine at a dose of 15 pg/(kg - min)
was continued, and the adrenaline dose was in-
creased to 0.5 pg/(kg - min).

On day 6 of life, a chest radiograph showed
persisting residual effects of a right-sided pneumo-
thorax and an increase in the lung tissue transpar-
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Fig. 2. Chest X-ray of newborn after sur-
factant administration

Puc. 2. PeHTreHorpamMMa opraHoB rpyaHoit
K/IEeTKM HOBOPOXAEHHOro nocne

Chest X-ray of newborn after Fig.4. Chest X-ray of newborn after re-
monobronchial surfactant admin- peated monobronchial adminis-
istration tration of surfactant

PeHTreHorpamMMa opraHoB rpyaHoit PeHTreHorpamMMa opraHoB rpyaHoit

Fig. 3.

Puc. 3. Puc. 4.

BBeAeHUs cypdaKTaHTa

K/IEeTKU HOBOPOXKAEHHOro nocne
MOHOGPOHXMANbLHOTO  BBEAEHUS
cypdakTaHTa

K/IETKU HOBOPOXAEHHOro nocne
NOBTOPHOr0O MOHO6GPOHXMaNbLHOIO
BBeAeHUa cypdakTaHTa

Chest X-Ray of newborn after monobronchial
administration of proractant alpha
PeHTreHorpaMMa OpraHoB FpyAHOI KNeTKu
HOBOPOXXAEHHOI0 NOC/IE MOHOGPOHXUANBHOTO
BBEAEHUA NOpaKTaHTa anbda

ency on both sides. Heart rate and blood pressure
indicators were stable against constant infusions of
dopamine at a dose of 15 pg/(kg - min) and adrena-
line at a dose of 0.1 ug/(kg - min).

On day 7 of life, respiratory failure progressed,
the SpO, decreased to 76%, and pulmonary, and
gastric bleeding occurred. In connection with arte-
rial hypotension, the adrenaline dose was increased
to 0.15 pg/(kg - min). Given the pronounced oxygen
dependence in the presence of aggressive respira-
tory support, an erythrocyte suspension of 15 ml/kg

OTKNOHEHUE:

Fig. 6. Chest X-ray of newborn on the sixth day of
life

PeHTreHOorpaMMa OpraHoB rpyAHoi KNeTKu
HOBOPOXX,EHHOTO Ha LeCTble CYTKU XXU3HU

Puc. 6.

was transfused. The control radiograph showed
an increase in focal pneumonia of the right lung,
with multiple focal opacities on the left, and free
air persisted in the right pleural cavity. Given the
deterioration of the clinical presentation, cefopera-
zone/sulbactam and amikacin were canceled, and
meropenem at a dose of 40 mg/kg after 8 h and
linezolid at a dose of 10 mg/kg after 8 h were pre-
scribed. Against the stabilization of hemodynamics,
the dopamine dose was reduced to 3 pg/(kg - min)
and that of adrenaline to 0.1 pg/(kg - min).
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Fig. 7.

Chest X-ray of newborn on the ninth day of life
Puc. 7. PeHTreHorpamMMa opraHoB rpyAHOM KNeTKM HOBOPOXKAEH-
HOro Ha AEeBATbIE CYTKU YKU3HU

On day 9 of life, the patient’s condition was
stable, the gas composition, and ABB of venous
blood were compensated, the ALV parameters were
reduced, and the pleural drainage was removed
(Fig. 7).

Given the gradual decrease in ALV parameters,
the patient was switched from HFO to convection
ALV (FiO, of 0.45, Pinsp of 12 cm H,O, PEEP
of 5 ¢cm H,0, O, f of 35 per minute, and Tinsp of
0.4 s). Hemodynamics was stable without inotropic
support, and the blood pressure was within the age
norm. The radiograph showed multiple focal opaci-
ties in the lungs, predominantly on the right.

Given the stable condition of the patient and
the absence of signs of a progressive infectious
and inflammatory process according to laboratory
data, antibiotic therapy was continued in the same
volume. To improve mucociliary clearance, acet-
ylcysteine was added to the therapy at a dose of
10 mg/kg after 12 h.

On day 12 of life, the child had regular sponta-
neous breathing, restoration of protective reflexes,
and muscle tone; thus, the child was extubated,
and switched to non-invasive ALV with FiO, of
0.3, PEEP of 5 cm H,O, and f of 7.0 per min.
No pronounced pathological changes were noted in
the control radiograph of the chest organs (Fig. 8).

By day 26 of life, respiratory support was can-
celed, the patient had no oxygen dependence, and
the SpO, values were within the reference values.
On day 33 of life, the child was transferred to
the neonatal pathology department in a satisfactory
condition for further treatment. The table presents
the dynamics of blood gas composition and lactate
concentration in the blood serum against the thera-
peutic measures.

Fig. 8. Chest X-ray of newborn with spontaneous breathing
Puc. 8. PeHTreHorpamMma opraHoB rpyAHOM KNETKU HOBOPOXAEH-
HOro Ha ¢oHe CMOHTAHHOrO AbIXaHUSA

The durations of invasive lung ventilation, non-
invasive ALV after extubation, and treatment in the
intensive care unit were 360 h, 192 h, and 27 days,
respectively. The child was discharged from the
hospital on day 31 of life with the primary diag-
nosis of transient tachypnea of newborns, ARDS,
and pneumonia of the newborn. The patient had no
complications in the respiratory and central nervous
systems.

DISCUSSION

A distinctive characteristic of this case is the
extremely severe course of ARDS in a full-term
newborn, which developed in the presence of re-
spiratory metabolism disorders caused by transient
tachypnea of newborns. Despite the timely non-
invasive respiratory support, which was used from
the first minutes of life, severe respiratory disorders
progressed, which required tracheal intubation, and
transfer to convection ALV and then to HFO ALV
with aggressive parameters, which was one of the
factors that aggravated the severity of the patient’s
condition that provoked the development of air leak
syndrome and multiple organ dysfunction syndrome
[3, 12].

Thus, the staging course of the disease must
be emphasized. Initially, the severity of the child’s
condition was due to transient tachypnea of new-
borns, and further progression of hypoxemia led to
secondary lung damage and ARDS development.
In later disease stages, most probably, postnatal
infection occurred, which caused the emergence
of clinical and radiological signs of pneumonia.
distinctive characteristic of this case is the presence
of persistent hypoxemia with relatively acceptable
levels of carbon dioxide tension in the blood, which
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Parameters of gas composition and lactate concentration in venous blood of newborn
MokasaTenu ra3oBOro COCTaBa M KOHLEHTPALMM NlaKTaTa B BEHO3HOW KPOBM HOBOPOXAEHHOIO

Table / Tabnuya

Age of child / pO,, mm Hg / pCO,, mm Hg / | Lactate, mmol/l /
pH 2 2
Bospact pebenka MM PT. CT. MM PT. CT. Jlaktat, MMOIIB/I
2 hours 12 minutes / 2 u 12 Mun 7.2 37 57 4.2
9 hours (after administration of the beractant) / 798 3 35 31
9 4 (mocne BBeeHUs OEpaKTaHTA)
27 hours 30 minutes (tensmﬁn pneumothorax) / 707 27 50 56
27 4 30 MuH (HapsHKCHHBIH ITHEBMOTOPAKC)
28 hours 50 minutes (after drainage of the pleural cavity) /
. 7.43 36 38 7.4
28 1 50 MuH (IOC)Ie JPEHNPOBAHUS IICBPAIBLHON MOJIOCTH)
41 hour 30 minutes / 41 1 30 Mmun 7.16 5 87 5.9
44 hours 30 minutes / 44 4 30 MuH 7.29 23 51 6.6
46 hours 50 minutes (after administration of poractant alpha) /
7.27 23 48 6.0
46 4 50 MuH (TOCJIe BBEICHHUS MOPAKTaHTa aibda)
49 hours 25 minutes / 49 1 25 mun 7.33 13 44 6.7
53 hours / 53 u 7.4 35 40 4.2
58 hours 20 minutes / 58 1 20 Mun 7.4 45 35 4.0

indicated the presence of secondary pulmonary hy-
pertension in the child, especially considering that
at the time of birth, his gestational age was 37.3
weeks.

Given the heterogeneity of lung tissue lesions
with a predominant lesion in one lung, the course of
the infectious process was suspected. Under X-ray
control, an exogenous surfactant was administered
into the left main bronchus, and the patient’s condi-
tion stabilized for a short time. Subsequently, the
severe hypoxemic respiratory failure progressed,
and only repeated monobronchial injections of ex-
ogenous surfactant helped achieve a stable positive
therapeutic effect and contributed to the regression
of a critical condition with a high risk of lethal
outcome.

CONCLUSION

Monobronchial administration of exogenous
surfactant in secondary ARDS with heterogeneous
lung lesions is an effective treatment option and
can be used in clinical practice for refractory hy-
poxemia as a salvage strategy.

ADDITIONAL INFORMATION

Author contribution. Thereby, all authors made a sub-
stantial contribution to the conception of the study, acquisition,
analysis, interpretation of data for the work, drafting and revis-
ing the article, final approval of the version to be published
and agree to be accountable for all aspects of the study.

Competing interests. The authors declare that they have
no competing interests.

Funding source. This study was not supported by any
external sources of funding.

Consent for publication. Written consent was obtained
from the patient for publication of relevant medical informa-
tion and all of accompanying images within the manuscript.

REFERENCES

1. Aleksandrovich YuS, Pshenisnov KV. Respiratornaya
podderzhka pri kriticheskikh sostoyaniyakh v pediatrii
i neonatologii (rukovodstvo dlya vrachei). Moscow:
GEOTAR-Media; 2020. 272 p. (In Russ.)

2. Aleksandrovich YuS, Ivanov DO, Pshenisnov KV. Car-
diopulmonary resuscitation of neonate at delivery
room. Pediatrician (St. Petersburg). 2019;10(4):5-16.
(In Russ.) DOI: 10.17816/PED1045-16

3. Aleksandrovich JuS, Pshenisnov KV, Hienas V, et al.
Invasive mechanical ventilation in the delivery room:
is it always worthwhile? Russian Journal of Anaesthe-
siology and Reanimatology. 2018;(5):44-52. (In Russ.)
DOI: 10.17116/anaesthesiology201805144

4. Vedenie novorozhdennykh s respiratornym distress-
sindromom. Klinicheskie rekomendatsii. Edited by
Academician of the Russian Academy of Sciences
N.N. Volodin. 2016. 38 p. (In Russ.)

5. Gomella TL. Neonatologiya. Vol. 2. Moscow: Binom.
Laboratoriya znanii; 2015. (In Russ.)

6. Zapevalova EY, Klyukhina JB, Boitsova EV, Kir-
byatieva MA. Clinical current and structural
changes of pulmonary tissue at children with a
bronchopulmonary dysplasia in the anamnesis. Pe-
diatrician (St. Petersburg). 2016;7(1):50-57. (In Russ.)
DOI: 10.17816/PED7150-57

@ llepnatp. 2022.T. 13. Boin. 6 / Pediatrician (St. Petersburg). 2022;13(6)

elSSN 2587-6252



114

CLINICAL OBSERVATION / KJIMHWUYECKWIA CNYYAN

10.

11.

12.

13.

14.

Ivanov DO, Avrel’kina EV, Aleksandrovich YuS, et al.
Rukovodstvo po perinatologii. Vol. 2. Saint Petersburg:
Inform-Navigator; 2019. 1592 p. (In Russ.)
Moiseeva KE. Some results of evaluation the dyna-
mics of morbidity in newborns in birth care orga-
nizations. Medicine and Organization of Health Care.
2019;4(3):40-47. (In Russ.)

Neonatologiya: natsional’noe rukovodstvo. Kratkoe iz-
danie. Volodin N.N ed. Moscow: GEOTAR-Media; 2013.
896 p. (In Russ.)

Solomakha AY, Petrova NA, Ivanov DO, Sviryaev YV.
Breathing disorders during sleep in premature in-
fants with broncopulmonary dysplasia and pulmonary
hypertension. Pediatrician (St. Petersburg). 2017;8(6):
5-10. DOI: 10.17816/PED865-10 (In Russ.)
Shabalov NP. Neonatologiya: uchebnoe posobie.
In 2 vol. 7t edition. Vol. 2. Moscow: GEOTAR-Media;
2020. 752 p. (In Russ.)

Hienas V, Aleksandrovich JuS, Pshenisnov KV, et al.
Evaluation of early non-invasive respiratory support
efficiency in mature newborns. Messenger of Anesthe-
siology and Resuscitation. 2017;14(2):20-26. (In Russ.)
DOI: 10.21292/2078-5658-2017-14-2-20-26
Keszler M, Carbone MT, Cox C, Schumacher RE. Se-
vere respiratory failure after elective repeat cesarean
delivery: a potentially preventable condition leading
to extracorporeal membrane oxygenation. Pediatrics.
1992;89(4 Pt 1):670-672.

Subramanian S, Gupta AO, Bahri M, Kicklighter SzD. Tran-
sient tachypnea of the newborn. Available at: https://
emedicine.medscape.com/article/976914-overview#a2

CMUCOK NUTEPATYVYPbI

1.

Anekcangposuy H.C., MNweHucHos K.B. PecnupatopHas
MOLAEPXKKA NPU KPUTUYECKMX COCTOSHMAX B MEAMATPUM
M HEOHAToNIorMK (PYKOBOACTBO AN9 Bpaden). MockBa:
SOTAP-Mepuma, 2020. 272 c.

Anekcangposuy 0.C., Mearos [.0., MweHucHos K.B.
CeppeyHo-NeroyHas peaHnMaLus HOBOPOXAEHHOO
B poamnbHoM 3ane // lMeomatp. 2019. T. 10, N2 4.
C.5-16.DOI: 10.17816/PED1045-16
Anekcangposuy 10.C., MweHncHos K.B., Xuenac B.,
u op. MHBa3MBHAs WMCKYCCTBEHHAs BEHTUNAUMS ner-
KMX Yy HEeLOHOLEHHbIX HOBOPOXAEHHbIX B POLMSIb-
HOM 3ane: BCerga /M OHa onpasaaHa? // AHectesu-

¢ Information about the authors

10.

11.

12.

13.

14.

onorus u peanmumatonorns. 2018. N2 5. C. 44-52.
DOI: 10.17116/anaesthesiology201805144
BeneHne HOBOpOXAEHHbIX C PecnMpaTopHbIM AWC-
Tpecc-cuHapomoM. KnnHuyeckune pekomeHgaumm / nog
pen. akag. PAH H.H. BonoguHa. 2016. 38 c.

fomenna T.JI. HeoHaTtonorua. T. 2. MockBa: BuHoM.
JTabopatopwus 3HaHwmi, 2015.

3anesanosa E.10., KntoxuHa 10.B., boruosa E.B., Kup-
6aTbeBa M.A. KnMHnyeckoe TeyeHue U CTPYKTYpHbIE 13-
MEHEeHWS NEroYHOM TKaHW y feTeit ¢ BPOHXONEero4YHoOM
avcnnasuen B aHamHese // Meomatp. 2016.T. 7, N2 1.
C. 50-57. DOI: 10.17816/PED7150-57

MeaHos [.0., ABpenbkuHa E.B., Anekcanpposuy H0.C.,
n op. PykoBoacteo no nepuHatonoruun. T. 2. CaHkT-
MeTep6ypr: MHbopm-Haeuratop, 2019. 1592 c.
MowuceeBa K.E. HekoTopble pe3ynbTaTtbl OLEHKN AUHA-
MWKM 3a06011€eBaeMOCTM HOBOPOXAEHHbIX B OpraHu3a-
LMSX pOA0BCNOMOXKEHUS // MeanUMHA M OpraHn3aums
3gpaBooxpaHenuns. 2019. T. 4, N2 3. C. 40-47.
HeoHatonorusa: HauMoHanbHoe pykoBoAcTBO. Kpa-
TKoe u3paHue / nop ped. H.H. BonoguHa. Mocksa:
OTAP-Mepua, 2013. 896 c.

Conomaxa A.lO., MNetposa H.A., MiBaHos [.0., CBups-
e H0.B. HapyweHusa abixaHus BO CHe Yy HELOHOLUEH-
HbIX leTel C BPOHXONEr0YHOM AUCNNIA3UEN U IErOYHOW
runepteHsunen // MNeguatp. 2017. T. 8, N2 6. C. 5-10.
DOI: 10.17816/PED865-10

LLa6anos H. M. HeoHaTonorus: yuebHoe nocobue B 2 7.
7-e u3g., nepepab. u pon. Mockea: DOTAP-Meaua,
2020.T. 2. 752 c.

XueHac B., Anekcangposuy H0.C., MNweHuncHo K.B.,
n ap. OueHka 3PdeKTMBHOCTM paHHEN HeEUHBa-
3UMBHOM pecrnuMpaToOpHOM NOAAEPXKKM Y [OHOLLEH-
HbIX HOBOPOX[EHHbIX // BecTHWK aHecTesunonoruu
n peaHumatonormm. 2017. T. 14, N2 2. C. 20-26.
DOI: 10.21292/2078-5658-2017-14-2-20-26
Keszler M., Carbone M.T., Cox C., Schumacher R.E.
Severe respiratory failure after elective repeat ce-
sarean delivery: a potentially preventable condition
leading to extracorporeal membrane oxygenation //
Pediatrics. 1992. Vol. 89, No. 4 (Pt 1). P. 670-672.
Subramanian S., Gupta A.O., Bahri M., Kicklighter S.D.
Transient tachypnea of the newborn. Available at:
https://emedicine.medscape.com/article/976914-
overview#a2

¢ NHdbopmaumsa 06 aBTopax

Dmitriy O. Ivanov — MD, PhD, Dr. Sci. (Med.), Professor,
Head, Neonatology with Courses Neurology, Obstetrics and Gyne-

Amumpuii Onezosuy MeaHos — A-p Mea. Hayk, npodeccop, pek-
TOp, 3aBeylWuMi Kahenpori HEOHATONOMMK C KYpCaMu HeBpoO-

cology Dept, Faculty of Postgraduate Education, Rector.

St. Petersburg State Pediatric Medical University, Ministry of
Health of the Russian Federation, Saint Petersburg, Russia.
E-mail: doivanov@yandex.ru

NOTUM, aKYLIEPCTBA U TMHEKoNornM dakynsTeTa nocieBy30B-
CKOTO M AOMONHUTENBHOIO NpoheccMoHanbHoro o6pasoBaHus.
®rbOY BO «CaHkT-lNeTepbyprckuit rocynapcTBeHHbIN neama-
TPUYECKUii MEAULMHCKUIA YHUBEpCUTET» MuH3ApaBa Poccuu,
CaHkr-TNeTepbypr, Poccus. E-mail: doivanov@yandex.ru

@ llegunarp. 2022.T. 13. Boin. 6 / Pediatrician (St. Petersburg). 2022;13(6)

ISSN 2079-7850



CLINICAL OBSERVATION / KJIMHUYECKWIA CNYYAN

115

¢ Information about the authors

¢ MHdpopmauma o6 aBTopax

Kirill S. Kiriakov — Anesthesiologist-Resuscitator, Anesthesiology-
Resuscitation for Children with Cardiac Surgical Pathology De-
partment, Clinic Hospital. St. Petersburg State Pediatric Medical
University, Ministry of Health of the Russian Federation, Saint
Petersburg, Russia. E-mail: kiryakov.ks@yandex.ru

*Konstantin V. Pshenisnov — MD, PhD, Dr. Sci. (Med.), Assistant
Professor, Professor of the Anesthesiology, Intensive Care and
Emergency Pediatrics Departmen, Postgraduate Education.
St. Petersburg State Pediatric Medical University, Ministry of
Health of the Russian Federation, Saint Petersburg, Russia.
E-mail: Psh_k@mail.ru

Imani A. Tesaeva — Head of the Neonatal Intensive Care Unit.
Republican Perinatal Center of the Chechen Republic, Groznyi.
E-mail: drtesaeva89@mail.ru

Milana U. Nasipova — Anesthesiologist and Intensive
Care Physician of the Neonatal Intensive Care Unit.
Republican Perinatal Center of the Chechen Republic,
Groznyi. E-mail: milananasipova92 @gmail.com

Elena A. Sizaeva — Anesthesiologist and Intensive
Care Physician of the Intensive Care Unit. St. Nicholas
Chudotvorets Children’s Hospital, Saint Petersburg,
Russia. E-mail: Lena.sizaeva@yandex.ru

Azamat T. Gabisov — Resident, Neonatology with Courses in
Neurology and Obstetrics-Gynecology Department, Faculty of
Postgraduate Education. St. Petersburg State Pediatric Medical
University, Ministry of Health of the Russian Federation, Saint
Petersburg, Russia. E-mail: azamgabisov@mail.ru

* Corresponding author / ABTOp, OTBETCTBEHHbIN 33 Nepenmcky

Kupunn Cepeeesuy Kupbesikog — Bpay — aHeCTE3MON0M-peaHm-
MaTosior OTAENEHUS AHECTE3UONOMMU-PeaHUMaLIUK Ans feTel
C KapAMOXupypruyeckon natonorvent knnmHukn. @rbOY BO
«CaHkT-[MeTepbyprckmit rocyfLapCTBeHHbIN NeaMaTpUYecKuii
MeoMLMHCKUIA YyHUBEepCUTeT» MUHUCTEPCTBA 3 paBOOXpPaHe-
Hua Poccuiickon @epepaunn, Carkt-Netepbypr, Poccus.
E-mail: kiryakov.ks@yandex.ru

*KoHcmaumuH Bukmoposuy [TweHucHo8 — A-p Mea. Hayk,
noueHT, npodeccop kadeapbl aHECTE3UONOMMU, PeaHUMaToNO-
TMW U HEOTNIOXHOW NeanaTpum dakynbreTa NocieBy30BCKOro
M [ONONHUTENBHOTO NPOodeccMoHanbHOro 06pasoBaHms.
@rbOy BO «CaHkT-TeTepbyprckuii rocyaapCTBEHHbIN nNegmna-
TPUYECKMI MEeOULMHCKUIA yHuBepcuTeT» MuH3gpasa Poccuum,
CaHkT-MeTepbypr, Poccus. E-mail: Psh_k@mail.ru

NmaHu AxmedosHa Tecaesa — 3aBepytowasl OTAENEHUEM
peaHuMaLMKn U MHTEHCUBHOW Tepanuu HOBOPOXAEHHBIX.

[BY «PecnybnmMKaHCKMIA NepUHATaNbHbIM LEHTP»

YeueHckor Pecnybnumku, Ipo3Hbii. E-mail: dr.tesaeva89@mail.ru

MunaHa YmaposHa Hacunosa — Bpay — aHeCTe3nonor-peaHu-
MaTONOr OTAENEHUS PeaHMMALIMK U UHTEHCUBHOM Tepanuu
HOBOPOXAEHHbIX. [BY «PecnybnnkaHCKUin nepuHaTanbHbIi
LeHTp» YeueHckon Pecny6iunku, po3HbI.

E-mail: milananasipova92 @gmail.com

Enena AnekcaHoposHa Cu3zaeea — Bpay — aHeCTe3MOsOor-pe-
aHuMmartonor. CM6ry3 «Metckas ropoackas 6onbHuua N2 17
Ceatutena Hukonaa YynotBopua», CaHkT-lMetepbypr, Poccus.
E-mail: Lena.sizaeva@yandex.ru

Azamam Talimypa3zosuy [abucos — opamnHaTop Kadenpsbl
HEeOoHaToNorMKN C Kypcamu HEBPONOTUM W aKyLlepCTBa-rmHe-
Konoruu akynbTeTa NocneBy30BCKOTO M AOMOSHUTENBHOIO
npodeccmoHanbHoro obpasosanus. GrbOY BO «CaHkT-
MeTepbyprckuii rocynapCTBEHHbIN NeanaTpuyeckuin Meam-
LUMHCKUIA YHMBEpCUTET» MUHWUCTEPCTBA 34PaBOOXPAHEHMS
Poccuiickon Mepepaumm, CankT-Metepbypr, Poccusa. E-mail:
azamgabisov@mail.ru

@ llepnatp. 2022.T. 13. Boin. 6 / Pediatrician (St. Petersburg). 2022;13(6)

elSSN 2587-6252



