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NON-INVASIVE LUNG VENTILATION IN ACUTE RESPIRATORY FAILURE
CAUSED BY NEW CORONAVIRUS INFECTION COVID-19
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v" Resume

Relevance. Treatment of acute respiratory distress syndrome caused by coronavirus infection remains an
urgent problem in the world community.

Objective of the study: Improving the results of treatment of patients with acute respiratory failure by
differentiated use of non-invasive ventilation methods.

Material and methods: In the intensive care unit of the Zangiot infectious diseases hospital No. 1 from
08.2020 to 11.2020, 124 patients with COVID-19 and complicated acute respiratory failure were examined, of
which 68 were men and 56 women. The male to female ratio was 4: 3. The patients’ age is from 67 to 87 years.
(average age 60.8 + 4.8).

The patients were divided into three groups depending on the type of respiratory therapy.

As a result of the study, the tidal volume (TO) was 319.59 £ 7.74 ml in the CPAP mode and 329.47 = 7.15 ml
in the DUAL-LEVEL mode. On the third day, DO increased by 18.8% in CPAP mode and by 23.2% in DUAL-
LEVEL mode. In phase 111 of the study, DO increased in both groups and increased to 521.31 + 13.83 ml in the
CPAP mode and to 583.77 + 15.37 ml in the DUAL-LEVEL mode, that is, in the DUAL-LEVEL mode, the DO
was by 10, 6% higher than in CPAP mode.

Conclusion: Both modes of non-invasive pulmonary ventilation give positive clinical results, improve
indicators of central hemodynamics, normalize blood gas composition and parameters of external respiration. In
this case, DUAL-LEVEL mode is much more effective than CPAP mode.

Key words: COVID-19, acute respiratory failure, non-invasive ventilation, external respiration.

HEVMHBA3UBHASI BEHTUISILMS JIETKUX ITPU OCTPOM IBIXATEJIBLHOM
HEJOCTATOYHOCTH, OBYCJIOBJIEHHOM HOBOI1 KOPOHABUPYCHOM
HWH®EKIUEN COVID-19

Koiinpos A.K!., Illupunos JI.K ., Paxumos M.M.!, Bonraes D.52., Kamuios A.Al,

PecniyGnukancKuii crienManM3MpoBanHbIi eHTp 3anruora Nel.
2ByxapcKuii TOCYJapCTBEHHBINA MEIUIMHCKHIA UHCTHTYT.

v Pesrome

Axmyanvsnocmes. Jleuenue ocmpozo pecnupamopnozo oucmpecc-cuHOPOMA, 8bI36AHHO20 KOPOHAGUPYCHOIL
ungpekyueil, ocmaemca aKmyanbHoll RPOOIEMOIl 8 MUPOBOM COOOUlecmae.

Llenv uccnedosanuna: Ynyuwenue pe3yiomamos JedUeHUs  OOJbHLIX ¢ OCHMPOU  ObIXAMENbHOU
HedocmamouHocmu nymém ougpghepenyupoeannozo npumeneHus HeUHEA3UGHBIX MEMOO0E BEHMUNAUUU .

Mamepuan u memoowvi: B omoenenuu peanumayuu unghexyuounoit 6orvnuyst 3anzuoma Nel c¢ 08.2020 no
11.2020 zo00a oécnedoseano 124 nauyuenma c¢ COVID-19 u ocnodcnenusim ocmpou  ObIXamenbHOU
Hedocmamounocmuio, uz HuUx 68 mysxcuun u 56 sncenuwjun. CoomuouwieHue mMyyncuun u dceHwiun ovi10 4:3.
Bo3spacm nayuenmoe om 67 0o 87 nem. (cpeonuii éo3pacm 60,8 + 4,8).

Ilayuenmet 611U pazdenensl Ha Mpu ZPYRNol 8 3A6UCUMOCHU OM UOA PeCRUPAMOPHOI mepanuu.

B pesynvmame uccnedoganua ovixamenwvuutii 00vem (JO) cocmagun 319,59 £ 7,74 mn ¢ pescume CPAP u
329,47 + 7,15 mn 6 pesscume DUAL-LEVEL. Ha mpemuii oens /10 ysenuuunca na 18,8% e pesrcume CPAP u na
23,2% 6 pescume DUAL-LEVEL. B ¢ase III uccneoosanusn /10 ygenuuuncsa 6 odeux zpynnax u y8eauduncsa 00
521,31 + 13,83 mn 6 pescume CPAP u 0o 583,77 £ 15,37 mn 6 pescume DUAL-LEVEL, mo ecmv 6 pexcume
DUAL-LEVEL /IO 6vin na 10,6% eviue, uem 6 pescume CPAP.

Buvieoo: Oba pestcuma Heunea3’uGHOU 1€20YHOU GEHMUNAUUU OAIOM RNOJIOMHCUMENbHbIe KIUHUYECKUE
pe3ynvmamol, yayqyuiaom noKazamenu YeHmpaibHou 2eMOOUHAMUKU, HOPMATUZYIOM 2A306blil COCMAE KPOGU U
napamemput eneuinezo ovixanusn. B amom cayuae pesicum DUAL-LEVEL namnozo sgpgpexkmusnee, uem pexncum
CPAP.

Knioueswvie cnosa: COVID-19, ocmpas OvixamenvbHas HeOOCHMAMOUHOCMb, HEUHBAZUGHAA GCHMUIAUUSA
J1e2Kux, 00vem ObIXanus, 6HeuHee OblxXanue.
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VTKHUP HA®AC ETUIIIMOBYWJINTYA BUJIAH ACOPATJIAHT AH SIHTH
KOPOHABHUPYC UH®EKIUSACHU COVID-1912a HOUHBA3HUB YIIKA BEHTUISALUSICHA

Koitupos A.K2., Iupunos JI.K!., Paxumos M.M?.,, Bonraes .52, Kanunos A.Al,

!|-connm 3anrnora pecryGMKa HXTUCOCTAIITHPUITaH MAapKa3H.
2Byx0po JaBnaT THOOMET MHCTUTYTH.
v Pesrome

Honzaponux. Jlyné xamocamuamuoa KOpoHagupyc ungexyuacu oxubamuoa Keaud UYUKKAH YMKup
pecnupamop oucmecc CUHOPOMUHU 0A8OIAWL 00A3APD MYAMMO OYIUD KOIMOKOA.

Taokuxomnunz maxcaou: HOUHEA3UE YNKA GEHMUJIAWUACUHU KUECUU KYA1awl OpKaau ymikup Hagac
eMUWMOBHUNUSU OYN2aH DEMOPIAPHU 0A60IAW HAMUIICATIAPUHI AXUIUTIAWI.

Mamepuannap ea ycyanap: 1- connu 3anzuoma 0Kymiu Kacaiiukiap wu@oxoHacUHUHZ peaHumayus
oyaumuoa 08. 2020 oan 11. 2020 fiunzaua COVID-19za uanunzan éa ymxup nagdac emuwimosuuiuu ounaH
acopamaanzan 124 ma oemopoa uamuit maokuxom oaué Gopunou, yrapoan 68 nagapu s3pxaxnap ea 56
Hapapu aénnap. Ipkaknap ea aénnapuunz Hucoamu 4:3 nu mawkun Kunou. bemopnap 67 éwmoan 87 éweaua
90u. (ypmaua éw 60,8+4,8 nu mawkun Kunou).

Xynoca: Houneazue ynka 6eHMUNAYUACUHUNZ XaP UKKANA PeXNCUMU UNCOOUI KNUHUK Hamudicanap depaou,
MApKasuil 2eMOOUHAMUKA KYPCAMKUYIAPDUHU AXWUNAUOU, KOHHUHZ 23 MApPKUOU ea mawiku nagac onuw
kypcamkuunapunu meévpaammupaou. bynoa DUAL-LEVEL pexcumu CPAP pesrcumuza Kapazanoa anua
camapanupoxoup.

Kanum cyznap: COVID-19, ymkup naghac emumwimosuunuzu, Houneazueé ynkKa eeHmunayusacu, naghac
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Xaxcmu, mawiku Hagac.

Relevance

he number of patients with infection

complicated by severe acute respiratory
syndrome caused by coronavirus-2 (SARS-CoV-
2) is growing steadily all over the world [1,2],
including in Uzbekistan. The new coronavirus
infection, dubbed COVID-19, is characterized by
a severe course and a high mortality rate [3, 4].
The most common complication of COVID-19 is
viral pneumonia, which leads to the development
of acute respiratory distress syndrome and acute
respiratory failure (ARF), which in most cases
requires the appointment of oxygen therapy and
respiratory support [5,6].

The study in recent decades of generally
accepted methods of artificial respiration has
revealed their adverse effects on some vital
functions of the body, in particular on central
hemodynamics, pulmonary and peripheral
circulation.

The most important task in the treatment of
ARF is to ensure adequate tissue oxygenation to
prevent tissue dysfunction and the development
of multiple organ failure. For this it is extremely
important to maintain the partial pressure of
oxygen in arterial blood (PaO2) within the
normal range (95 - 98%). In this regard, it seems
significant to use non-invasive ventilation
(NVL), which allows RP without tracheal
intubation [7].

NVL allows you to safely and effectively
achieve unloading of the respiratory muscles,

restoring gas exchange and reducing dyspnea.
During NVL, the patient-respirator relationship is
carried out using nasal or face masks, the patient is
conscious and, as a rule, the use of sedative and
muscle relaxants is not required. Mask ventilation
allows to reduce to a minimum the number of
infectious and "mechanical™ complications of RP
and at the same time to effectively improve gas
exchange and reduce the load on the respiratory
apparatus [7,8].

NVL is not expensive, is well tolerated by
patients and is a more comfortable procedure
than conventional ventilation. However, attempts
to determine the role and place of NVL in
patients with ARF are very few. The results
obtained are very contradictory; moreover, in the
literature there are various opinions about the
effect of NLV on hemodynamics, blood gas
composition and external respiration in patients
with ARDS, depending on the clinical course of
the disease.

Objective of the study: To improve the
results of treatment of patients with acute
respiratory failure by differentiated use of non-
invasive ventilation methods.

Material and methods
In the intensive care unit of ZIB No. 1 from
08.2020 to 11.2020. under our supervision there
were 124 patients with COVID-19 complicated
by ARF, of which 68 were men and 56 were
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women. The ratio of men and women was 4: 3.
Patients were aged 67 to 87 years. (average age
60.8 = 4.8 years).

The patients were divided into three groups
depending on the ventilation mode. Group 1
consisted of 40 atients who underwent traditional
methods of treating patients with COVID-19,
oxygen therapy through Venturi masks. Group 2
included 42 patients who, together with
traditional methods of treatment, underwent non-
invasive ventilation in (Constant Positive Airway
Pressure — CPAP) mode. 42 patients of group 3,
in contrast to the second, underwent DUAL-
LEVEL mode, i.e. generally recognized Bilevel
positive airway pressure - BiPAP regimen.

All three groups were representative in terms
of key indicators. Group 1 included 21 (52.5%)
men and 19 (47.5%) women, group 2 included 29
(69%) men and 13 (30.9%) women, and third
group 30 (71.4%) men and 12 (28.5%) women
(p> 0.05).

At the age of 40 to 50 there were 20 (16.1%)
patients, from 51 to 60 years - 35 (28.2%), from
61 to 70 years - 43 (34.6%), over 71 years 38
(30.6%). Most of the patients were between 61
and 70 years of age. The average age of patients
in the main group was 60.8 + 4.83 years, in the
control group - 60.3 + 3.28 years, p> 0.05 (t =
0.11, p> 0.05).

The diagnosis of COVID-19 in all patients
was made based on the results of general clinical
and laboratory-instrumental research methods
(fever, cough, fatigue, shortness of breath,
headaches, palpitations, sore throat, runny nose,
decreased sense of smell and taste, confirmation
of PCR analysis of COVID- 19.). On admission,
all patients studied the level of D-dimer, CRP,
ALT, AST, coogulograms and, indicators of
CHD, blood saturation and external respiration.

Clinical manifestations of ARF were:
shortness of breath, diffuse diffuse cyanosis and
acrocyanosis, tachycardia, fever.

Treatment included antibiotics,
anticoagulants, antiplatelet agents, proton pump
inhibitors, and symptomatic therapy. Oxygen
therapy was carried out using Venturi masks
under the control of SatO2 (SatO2> 90%) and
arterial blood gas composition.

The function of external respiration was
determined by the apparatus for respiratory
support Aventa-M "Ural Instrument-Making
Plant"”, Russia, intended for both invasive and
non-invasive ventilation of the lungs (Fig. 1).
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Figure: one. External view of the Aventa-M
artificial ventilation apparatus and the face mask
for NVL.

Respiratory volume (VT), frequency (f),
minute ventilation (MV), mean airway pressure
(P medium), positive airway pressure (PEEP),
compliance (C), airway resistance (R), oxygen
fraction were determined in the inhaled mixture
(FiO2). The parameters of external respiration
were recorded at the beginning of the NVL and at
the stages of the study.

NVL technique: Non-invasive ventilation of
the lungs was carried out using a face mask with
the same Aventa-M apparatus in CPAP and
DUAL-LEVEL modes, i.e. generally recognized
BiPAP regimen. (fig. 2).

The parameters of the positive airway
pressure were set taking into account the
generally accepted norms: in the CPAP mode, the
constant positive airway pressure was from 7 to
25 cmH20; in the DUAL-LEVEL mode,
inspiration was maintained with a pressure of 25
cmH20. Art., and a positive end-expiratory
pressure (PEEP) 5-15 cm H20. FiO2 in the
inhaled mixture was selected so as to provide
sufficient oxygenation of arterial blood above 94-
95%. On average, FiO2 was 70%.

Inspiratory and expiratory triggers were
individually selected to maximize patient
respiratory comfort.
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Fig. 2 General view of the

From the moment of admission and during
treatment, continuous non-invasive monitoring of
systolic blood pressure (SisBP), mean arterial
pressure (MAP), diastolic arterial pressure
(DiasBP), HR, RR, SatO2 was carried out, and
continuous ECG monitoring was performed using
a heart monitor.

The indicators of external respiration were
studied at the stages: I-outcome; Il - on the 3rd
day; Il - on the 6th day of the study.

The results of the studies were processed
statistically on a computer using Excel 70
programs. For each series of results, the
arithmetic mean (M), standard deviation (c), and
error of the mean (m) were calculated. In
addition, the median was calculated for the
indicators with the wrong distribution. In tables
and graphs, the results are presented as M + m.
Student's t-test was used to compare the mean
values. To assess the correlation, nonparametric
methods were used, in particular, Spearman's
correlation analysis.

Comparative analysis of nonparametric
features was carried out according to contingency
tables using the ,2 criterion. In order to identify
factors of independent significance, multivariate
logistic regression analysis was used. The level
of reliability of statistical indicators was taken as
p <0.05.

Result and discussion

The state of external respiration in patients
with ARF was judged by such indicators as tidal
volume, respiratory rate, total tidal volume,
minute ventilation of the lungs, lung compliance
or compliance (compl ml / cm water column).

In patients of the 1st group, before treatment,
d/ o was 3.99 £ 0.03 ml / kg, the NPV as the first
sign of respiratory failure reached 31.03 £+ 0.42
per minute, the DO was 323.21 + 8.59 ml, MV
was at the level of 10006.31 + 288.16 ml,

P

- u/-z-."/ . N =
patlent durlng non-invasive ventilation.

compliance-compl. 22.68 + 0.63 ml / cm water
column (Table 1).

Patients in this group had all the clinical signs
of ARF: shortness of breath, diffuse cyanosis.
The patients were started with a standard
therapeutic measure: drug treatment and oxygen
therapy.

At the second stage, the indicators of external
respiration were re-studied, the d / o increased to
4.45 + 0.07 ml (P <0.001), the respiratory rate
decreased to 25.15 £ 0.48 per minute, i.e. by
19%, DO increased to 397.26 + 23.01 ml (P
<0.05), there was an insignificant decrease in MV
to 9907.54 £+ 54592 ml, (P> 0.05), sompl.
increased to 29.66 = 1.69 ml / cm of water
column, significantly (P <0.05) compared with
the initial indicator.

Patients continued intensive therapy and, on
the 6th, day repeated all the above studies to
determine the parameters of external respiration
(Table 1). d / o increased to 5.37 £ 0.06 ml / kg
(P <0.001), NPV decreased to 22.68 = 0.42 per
minute, significantly compared with the initial
value and the second stage. The DO increased
significantly to 481.08 + 27.48 ml, significantly
compared to the initial state and the previous
stage.

Minute ventilation of the lungs increased to
10916.69 + 671.45 ml, ie. by 8.3%. Compl
increased to 37.31 = 2.10 ml / cm of water
column, significantly compared with stages | and
.

Study of the saturation of xylene in the blood,
i.e. saturation (SatO2) showed that in patients of
the 1st group in the initial state oxygenation was
at a low level. Subcompensated respiratory
acidosis was noted. One of the most important
indicators of the state of the respiratory function
is SatO2, this indicator 3 days after the start of
traditional therapy in patients of the 1st group
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significantly increased by 3% from the initial

Thus, in patients with ARF who took traditional

one. therapy, there is an increase in d\o, D\O, sompl., Most
pronounced on the 6th day from the start of therapy.
Table 1. Respiratory function indicators in patients of the control group

Index Research phase

initial 3-rd day 6-th day
thv, ml/kg 3,99+0,03 4,450,07*** 5,37+0,06***
respriatory rate per 31,03£0,42 25,1520 48 22,680,427
Tidal volume, ml 323,21+8,59 397,26+£23,01* 481,08+27,48**
MV, Ma 10006,31+288,16 9907,54+545,92 10916,69+671,45
compl,, ml/sm swater | ) ce.6,63 29,66+1,69* 37,3142, 10%**
column

Note * P <0.05. ** p <0.01. *** p <0.001. compared to the original state.

Table 2 shows that before treatment in
patients of this group, d / o was 3.95 + 0.03
ml / kg, on the 3rd day after the start of
therapy in the Constant Positive Airway
Pressure-CPAP  mode, this indicator
significantly increased to 4.88 + 0.08 ml (p
<0.001.), and on the 6th day 6.43 + 0.07 ml
/ kg, i.e. by 38.5% compared to the initial
state and by 24.1% compared to the
previous stage. The NPV on the 3rd day
was equal to 24.29 £ 0.57 / min (before
treatment 31.79 = 0.47 / min) (p <0.001),
and on the 6th day it was within the normal

range.
Three days later, there was also an
increase in DO from 319.59 + 7.74 to

393.86 =+ 9.52 ml. (p <0.001), and on the

6th day up to 521.31 + 13.83 ml (P <0.001)
compared with the initial state (P <0.001)
compared to stage Il.

On the part of MV, no significant changes were
observed, which is probably associated with a decrease
in NPV despite an increase in DO. Compliance in the
initial state was 22.25 £+ 0.58 ml / cm of water column,
after on the 3rd day 31.44 + 0.85 (p <0.001), on the 6th
day 44.90 + 1, 27 is reliable in relation to stages I and I1.

In group 2 patients, before treatment, oxygenation
was at a low level: Sat O2 - 84.6 + 0.54% against the
background of hypoxia. At the second stage of the
study, after the start of treatment, it showed that SatO2
increased by 6.2%. On the 6th day of the study, an
increase in SatO2 was noted - by 10.4% (in control, by
7%).

Table 2. Respiratory function indices in patients receiving NVL in CPAP mode.

Index Research phase

initial 3-rd day 6-th day
t/v, ml/kg 3,95+0,03 4,88+0,08*** 6,43+0,07***
respiratory rate per minute 31,79+0,47 24,29+0,57*** 20,6940,31***
Tidal volume, ml 319,59+7,74 393,86+9,52*** 521,31+13,83****A
MV, ml 10140,3+278,6584 | 9552,7+312,2 10838,5+377,3
compl., ml/sm swater column| 22,25+0,58 31,4440,85*** 44 9041,27***

Note * P <0.05: * * - p <0.01. *** p <0.001. compared to the original state.

When comparing the indicators of patients in
groups 1 and 2 (Table 3), it was found that in the CPAP
-d /o group it was 16.4%, the NPV was 8.7% higher

than in patients receiving traditional therapy. On the
part of MV, no significant changes were noted.

Table 3. Respiratory function indices in patients receiving traditional therapy (numerator) and NLV in CPAP mode (denominator).

Parameters Groups initial 3-rd day 6-th day
thv, milkg 1-gr. 3,99+0,03 4,45+0,07*** 5,37+0,06***
' 2-0r. 3,95+0,03 4,88+0,08*** 6,43+0,07***1
respiratory rate |1-gr. 31,03+0,42 25,15+0,48*** 22,68+0,42***
per minute 2-gr. 31,79+0,47 24,29+0,57*** 20,69+0,31***1
Tidal volume, |1-gr. 323,21+£8,59 397,26+23,01* 481,08+27,48**
ml 2-Qr. 319,59+7,74 393,86+9,52*** 521,31+13,83***
7
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MV, ml 1-gr. 10006,31+288,16 9907,54+545,92 10916,69+671,45
’ 2-Tp. 10140,3+278,6 9552,7+312,2 10838,5+377,3

compl., ml/sm  |1-rp. 22,68+0,63 29,66+1,69* 37,314£2,10%**

Bwater column | 2-rp. 22,25+0,58 31,44+0,85*** 44,90+1,27***1

Note * P <0.05: ** p <0.01. *** p <0.001. compared to the original state.

Tidal volume compared with the control increased
by 7.71% ((Fig. 3.9), comp. by 16.9%.

Thus, in patients with ARF who took CPAP
therapy, there is a more significant increase in tidal
volume, total tidal volume, and lung compliance, which
indicates the effectiveness of this NVL regimen.

In group 3 patients, before treatment, oxygenation
was at a low level - SatO2 - 83.4 + 0.50%, which
indicates severe respiratory failure. On the 3rd day after
the onset of NVL in the DUAL-LEVEL mode, an
increase in SatO2 by 9.2% was observed.

At stage I, SatO2 increased by 13%, significantly
compared with the baseline and stage 2 of the study.

Table 4 shows that in patients with ARF who
received NLV in the DUAL-LEVEL mode on the
background of traditional therapy, the d / s in the
initial state was 4.0 = 0.03 ml / kg; on the 3rd day
after the start of therapy, the d / o increased to 5.2
+ 0.04 ml, (p <0.001), and on the 6th day, 7.07 =
0.09 ml / kg, i.e. by 43.4% of the original data.
The NPV in the initial state was 32.00 + 0.31 per
minute, which confirms the presence of
respiratory failure, on the 3rd day it decreased to
22.24 £ 0.31 per minute (p <0.001), on the 6th
day it was within normal limits values -19.62 +
0.22 min.

Table 4. Respiratory function indices in 0 patients who received conventional therapy and NVL in the DUAL-LEVEL mode.

Parameters Research phase

initial 3-rd day 6-th day
t/v, ml/kg 4,0+0,03 5,240,04*** 7,07+0,09***
respiratory rate per |3, g, 37 22 2440 31 %% 10,620,227+
minute ' ' ' ' ' '
Tidal volume, mi 329,47+7,15 429,38+10,43*** 583,77+15,37***
MV, ml 10545,1+245,67 9586,1+298,68* 11469,04+£343,5**
compl., ml/sm 23,01+0,54 35,07+0,86*** 52,24+1,34%**
Bwater column

Note * p <0.05: ** p <0.01. *** p <0.001. compared to the original state.

Three days after the start of therapy, the DO
increased to 429.38 + 10.43 ml (p <0.001), i.e.,
by 23.2% on the 6th day to 583.77 £ 15.37 ml, or
by 43.5% of the initial and 26.4% of stage Il. On
the part of minute ventilation of the lungs, no
significant changes were observed in stage I,
only at stage Ill there was a significant increase
in MV (p <0.01).

Comp. in the original was 23.01 = 0.54 ml /
cm. water column, after three days 35.07 + 0.86
(p <0.001), at stage IIT 52.24 + 1.34 (P <0.001
compared with the initial state; P <0.001 -
compared with stage II).

Thus, in patients who received NVL in the DUAL-
LEVEL mode, the d / 0 was 24% higher, and the
respiration rate was 13.4% lower than in patients
receiving traditional therapy. On the part of minute
ventilation of the lungs, no significant changes were
registered.

As for DO, on the 6th day after the start of therapy,
it increased to 583.77 + 15.37 ml (P <0.001), i.e. by
43.5%. compared with the initial state and by 26.4%
compared with stage Il. The preschool education at the
|1 stage increased by 17.3%, at the 111 stage - by 14.1%.

In the groups that received respiratory
support, NVL was successful in 86.6% of
patients. In these patients, when using NVL,
resolution of DN phenomena was observed, and
subsequently they were transferred to
spontaneous breathing.

Ineffectiveness of NVL was noted in 20
patients, signs of ineffectiveness of NVL were a
decrease in PaO2 below 60 mm Hg, blood
saturation up to 70%, an increase in PaCO2
more than 50 mm Hg. and hemodynamic
instability, in connection with this NVL was
discontinued and the patients were transferred
to mechanical ventilation in the IPPV mode.

In the control group, in 16 cases against the
background of traditional therapy, no decrease in
DN was observed, and then they were transferred
to absolute indications of mechanical ventilation
and ventilated in the IPPV mode. In the same
group of the environment who received
mechanical ventilation, only one patient was
extubated due to an improvement in the
parameters of the blood gas composition and
indicators of central hemodynamics. The duration
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of mechanical ventilation in the surviving patient
was 1 day.

In order to assess the effectiveness of NVL
regimens, we carried out a comparative analysis
of external respiration indicators. Table 4.3
shows that the d / o in the examined patients
before treatment was below normal values -
respectively 3.95 + 0.03 and 4.0 £ 0.03 ml / kg.
Three days later, there was a significant increase
in d / o in both modes (P <0.05), and significant
changes were found between the groups (P
<0.05). On the 6th day, there was a significant
increase in d / o by 38.5% in the CPAP mode and
by 43.4% in the DUAL-LEVEL mode (Table 5).

The NPV in patients with ARF was higher
than normal values - 31.79 + 0.47 in the CPAP
mode and 32.00 £ 0.31 in the DUAL-LEVEL
mode, respectively. After three days, there was a
decrease in NPV in both groups within 22-24 min
(P <0.05). Already on the 3rd day, the NPV
reached normal values: up to 20.69 + 0.31 per
minute in the CPAP mode and 19.62 + 0.22 in
the DUAL-LEVEL mode. There was a
significant decrease in both groups, the value of
this indicator in comparison between the groups
was significant (P <0.05).

Table 5. Respiratory function indices in patients with ARF who received NVL in CPAP (numerator) and

DUAL-LEVEL modes (denominator)

[Moxazarens Groups initial 3-rd day 6-th day
thv, milkg 2-9r. 3,95+0,03 4,88+0,08*** 6,43+0,07***

’ 3-gr 4,0+0,03 5,240,04***N 7,07+0,09***A
respiratory rate |2-gr. 31,79+0,47 24,29+0,57*** 20,69+0,31***
per minute 3-gr 32,00+0,31 22,24+0,31%**N 19,62+0,22***N
Tidal volume, |2-gr. 319,59+7,74 393,86+9,52*** 521,31+13,83****
ml 3-gr 329,47+7,15 429,38+10,43***" 583,77+15,37***"
MV ml 2-gr. 10140,3+278,6 9552,7+312,2 10838,5+377,3

’ 3-gr 10545,14+245,67 9586,1+298,68 11469,04+343,5**
compl., ml/sm |2-gr. 22,25+0,58 31,44+0,85*** 44,90+1,27***
Bwater column |3-gr 23,01+0,54 35,07+0,86***" 52,24+1,34***N

Note * P <0.05: ** p <0.01. *** p <0.001. * compared to the original state.

As a result of the research, it was found that
the DO in the CPAP mode was 319.59 + 7.74 ml,
in the DUAL-LEVEL mode it was 329.47 + 7.15
ml. On the 3rd day, TO increased by 18.8% in
CPAP mode and by 23.2% in DUAL-LEVEL
mode. At stage Il of the study, both groups
showed an increase in tidal volume up to 521.31
+ 13.83 ml in CPAP and up to 583.77 + 15.37 ml
in DUAL-LEVEL mode, i.e. in the DUAL-
LEVEL mode, the DO was 10.6% higher than in
the CPAP mode (Fig.4.4).

Minute ventilation of the MV lungs in both
modes did not lead to significant changes at all
stages of the study (P> 0.05).

As you know, the value of compliance
depends on the volume of air in the lungs. In our
studies, compliance in the initial CPAP mode
was 22.25 + 0.58 ml / cm H20, in the DUAL-

Output

Thus, the comparative analysis of gas
composition disturbances in patients with ARF
who received NVL in the CPAP and DUAL-

LEVEL mode 2323.01 £ 0.54 ml / cm H20. On
the 3rd day from the start of treatment, there was
a significant increase in this indicator in both
groups (P <0.05), there was a significant
difference between the groups. When treating
patients with both modes at stage 111, a significant
increase in compliance was recorded up to 44.90
+ 1.27 ml / cm H20O. in CPAP (p <0.001) and
52.24 £ 1.34 ml / cm water column. (p <0.001) in
DUAL-LEVEL mode.

In the initial state, in patients with ARF,
external respiration parameters were below
normal (except for NPV); during treatment with
the CPAP and DUAL-LEVEL regimens, there
was a significant increase in P / C, DO,
compliance and NPV. There were no significant
changes on the part of MV.

LEVEL modes showed that in the initial state the
patients have blood gas disturbances and a
decrease in SatO2. After treatment with

7>
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traditional therapy in combination with NLV in
the CPAP and DUAL-LEVEL modes, the
patients showed an improvement in blood
oxygenation, but when comparing both modes, it
was found that DUAL-LEVEL is somewhat more
effective than CPAP.

The parameters of external respiration in
patients with ARF in the initial state were lower
than normal values (except for NPV). In the
course of treatment in the CPAP and DUAL-
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