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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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RESPIRATORY MUSCLES FUNCTION IN CHILDREN 6-18 YEARS OLD WITH ACUTE
HYPOXEMIC RESPIRATORY FAILURE: THE PROSPECTIVE OBSERVATIONAL
COHORT STUDY

Olha Filyk!, Yaroslav Pidhirnyi'.

!Danylo Halytsky Lviv National Medical University, Lviv, Ukraine.

Abstract.

Background: Acute respiratory failure due to pneumonia is a
significant cause of death in children 6-18 years old.

Objective: To find out whether diaphragm dysfunction might
lead to unsuccessful weaning from MV in children 6-18 years
old.

Materials and methods: We provided prospective
observational cohort study and included 104 patients, who were
splitting in the study and the control groups and 2 age subgroups.
To consider diaphragm function, we check amplitude of its
movement and diaphragm thickening fraction (Dtf).

The primary outcome was the incidence of successful weaning
from MV. The secondary outcomes were changes in diaphragm
function parameters.

Results: Dtf for right hemidiaphragm was significantly
lower in the study group 1% subgroup on day 1 and day 5,
and significantly higher on day 14 (p<0.05), while for left
hemidiaphragm it was significantly higher on day 1 and lower
on day 5 compared with the control group (p<0.05). In 2nd
subgroup Dtf was significantly higher for both sides in the study
group on day 1 compared with the control group (p<0.05).

Amplitude of diaphragm movement was significantly
decreased in 1* subgroup of the study group on day 1 and day
5 and increased on day 14 compared with the control group
(p<0.05).

The incidence of successful weaning from MV in the study
group was significantly lower compared with the control group.

Conclusions: Diaphragm dysfunction might alter weaning
from MV in children 6-18 years old.

Key words. Respiratory physiology, diaphragm, respiratory
failure, children.

Introduction.

Diaphragm dysfunction is common in mechanically ventilated
patients and predisposes them to prolonged ventilator
dependence and poor clinical outcomes [1]. This fact was
confirmed for adult patients and therefore diaphragm ultrasound
becomes a daily routine investigation when patient is ready
for decreasing mechanical ventilation (MV) parameters what
means weaning from MV. Significantly, it has been observed
that similar pathophysiology changes are present in pediatric
patients, who need to be mechanically ventilated [2,3]. In the
last decades we observed the improvement in the treatment of
pediatric acute respiratory failure [2], and the mortality rates
in children aged under 5 years have steadily declined in the
WHO European Region in recent years, however, children are
still dying from pneumonia [4]. There are guidelines on oxygen
therapy for children [5], mechanical ventilation of critically ill
children [6,7], nevertheless, there is no evidence that diaphragm
dysfunction leads to complicated weaning from MV in children
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under 5 years old and how clinicians might improve clinical
outcome in case of confirmed diaphragm dysfunction in child
who is mechanically ventilated. The process of breathing is the
work performed by the respiratory muscles, in particular the
diaphragm. Exhaustion of such muscles leads to the impossibility
of maintaining the proper level of breathing, and therefore,
can lead to the persistence of respiratory insufficiency and
complicate the process of weaning from mechanical ventilation.
To confirm or deny the statement that diaphragm dysfunction
impact weaning from mechanical ventilation we choose the
study hypothesis that presence of diaphragm dysfunction
might lead to unsuccessful weaning from respiratory support in
children with acute respiratory failure.

Aim.
The aim of the study was to find out whether diaphragm

dysfunction in patients with acute respiratory failure might lead
to unsuccessful weaning from MV.

Materials and methods.

We provided prospective observational cohort study at the
Department of Anesthesiology and Intensive Care, Danylo
Halytsky Lviv National Medical University; Department of
Anesthesiology and Intensive Care, Lviv Regional Children
Hospital “OCHMATDYT” which included 104 patients 6 —
18 years old. There were 61 patients (study group) with acute
respiratory failure who need to be provided with MV and 43
patients (control group) who underwent MV during elective
surgeries and were weaned immediately after it were held.
The main differences between the control and study groups
were indications for mechanical ventilation. Patients without
respiratory diseases and signs of acute respiratory failure were
included in the control group, and they underwent mechanical
ventilation during general anesthesia. The study group included
those patients in whom the presence of acute respiratory
failure was confirmed by clinical, laboratory, and instrumental
examination methods, and mechanical ventilation was
performed as a component of acute respiratory failure treatment.
The control group of patients included children who underwent
adenotonsillectomy, and the duration of ventilatory support did
not exceed 80 minutes. In the study group there were included
patients who were mechanically ventilated for more than 3 days
due to severe bilateral community acquired pneumonia. The
inclusion criteria for the study group were: paO, less than 60
mm Hg at high-flow nasal oxygen therapy, paO,/FiO, ratio less
than 250, shortness of breath more than 50% of the upper limit
of the age-standard respiratory rate. Exclusion criteria for both
groups were: the refusal of the patient's legal representatives
to participate in the study at any of its stages, the patient's
agonizing state upon admission, and the onset of MV less than
48 h after prior weaning. Both groups” patients received lung-
protective ventilation strategy.
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The study was conducted in accordance with the requirements
of good clinical practice, the Council of Europe Convention
on Human Rights and Biomedicine, the Helsinki Declaration
of the World Medical Association. The study was approved by
the Bioethics Commission of Danylo Halytsky Lviv National
Medical University, protocol Nel, January 30, 2018. All
patients’ relatives or their legal representatives signed informed
consent to participate in the study.

All patients were splitting in 2 age subgroups: 1% — 6 - 12
years old, 2™ — 13 - 18 years old. Patients were divided into age
subgroups to take into account their age-related anatomical and
physiological characteristics, in particular, the respiratory rate,
lung compliance, chest elasticity. In our study, we do not present
an analysis of changes in these indicators during the treatment
course, however, the dynamics of these data were important in
deciding on the duration of mechanical ventilation and initiation
of weaning from it.

To check the diaphragm function, we provided ultrasonography
of diaphragm during respiration and consider its amplitude of
movement, diaphragm thickening fraction (Dtf), inspiratory
time for both right and left hemidiaphragms. The primary
outcome was the incidence of successful weaning from MV.
The secondary outcomes were changes in diaphragm function
parameters, which made the confirmation of the diaphragm
dysfunction diagnosis. It was the amplitude of diaphragm
movement (and decreasing less than 8 mm was a marker of
under-assistance during MV, increasing over 15 mm was a
marker of over-assistance during MV), and the diaphragm
thickening fraction (decreasing less than 15% was a marker of
diaphragm weakness and its increasing up to more than 35%
was a marker of high respiratory function and a potentially
damaging diaphragm factor).

Stages of the study: 1* day - for both groups and 5" day, 7
day, 14" day - for the study group only.

Statistical analysis of the study results was performed using
MS Excel 2017 with the calculation median [IQR - interquartile
range], the level of significance p with Kruskal-Wallis test.
A p-value less than 0.05 vas taken as statistically significant.
Sample size calculations for our hypothesis resulted in 21
patients per group. We used a type 1 error of a = 0.05 and a
power of 0.80 to calculate the sample sizes (G*Power version
3.3.9.4).

Results.

All participants completed the study protocol. For
demographical data see Table 1. No adverse events were
observed during the study. Diaphragm ultrasound data showed
significant reduction of ventilator-patient asynchrony and, in
addition, reduction the need in deep sedation after beginning
weaning from MV in both groups but not significant difference
between groups.

Diaphragm thickening fraction: Results are presented
as median with IQR. Dtf for right hemidiaphragm was
significantly lower in the study group Ist subgroup on day 1
and day 5 compared with the control group (p<0.05), and
significantly higher on day 14 (p<0.05). On the other hand, for
left hemidiaphragm Dtf in the study group was significantly
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higher on day 1 and significantly lower on day 5 compared with
the control group (p<0.05) (Figure 1).

In 2™ subgroup Dtf was significantly higher for both right and
left hemidiaphragms in the study group on day 1 compared with
the control group (p<0.05) (Figure 2), while on day 5 and day
14 data were in normal reference ranges with no significant
differences between groups.

1st subgroup
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Figure.1. Data showing Dtf for the study and the control groups in 1%
subgroup.
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Figure. 2. Data showing Dtf for the study and the control groups in
2" subgroup.

In analysis of incidence of the absence the spontaneous
movements of diaphragm in study group, 2 out 22 patients in
the 1 subgroup, 4 out 39 patients in 2" subgroup have this
deterioration on day 1. No such kind changes were observed on
next study stages.

Amplitude of diaphragm movement: Results are presented
as median with IQR. We have made the analysis of data on
right and left sides, they were very close to each other for every
patient, therefore we present arithmetic means for right and left
sides diaphragm movement amplitude.

No statistically significant differences in amplitude of
diaphragm movement were found between groups in 2™
subgroup at all study stages (Table 2).

The amplitude of diaphragm movement was significantly
decreased in the study group 1st subgroup on day 1 and day
7 (p<0.05), and significantly increased on day 14 compared
with the control group (p<0.05) (Table 2). In addition, this
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Table 1. Personal data.

Group (subgroup), n
Study (1%), n=22

Study (2"*), n=39

Control (1%), n=21 Control (2"%), n=22

Sex (male/female) 14/8 24/15 7/8 8/8

Age (years) 8[6;11] 14 [13; 17] 91[6; 12] 15[13; 18]
Height (cm) 118 [112; 121] 151 [142; 156] 115[111; 120] 155 [152; 159]
Weight (kg) 22 [21;25] 48 [42; 51] 27 [24; 29] 51[45; 54]
BMI, kg/m? 15,5[14,8; 17,1] 20,9 [18,8; 22,1] 19,8 [18,5; 21,5] 21,1 [20,4; 23,1]

Data presented as median with IQR or numbers when applicable.

Table 2. Changes in diaphragm movement amplitude for the study and the control groups.

Group, study stage

Dat Sub P

a ubgroup Control, day 1 Study, day 1 Study, day 5 Study, day 7 Study, day 14
Amplitude of 1¢ 9[8;10] 412; 6] 7 [6; 8] 91[7; 11] 15[11; 18] 0,05
diaphragm
movement, arithmetic _ . ) ) ) )
means for right and 2 11 [8; 12] 91[6; 1] 11 [6; 12] 12[8; 15] 14[8;16] 0,18
left sides, mm
Table 3. The successful weaning from MV incidence in the control and the study groups.

Group, study stage

Dat Sub

am ubgroup Control, day 1  Study,day I  Study,day5 Study,day7  Study, day 14
Count of successfully 1* 15/15 0/22 4/22 12/22 20/22 0,04
weaned from MV
patients/ total 2nd 16/16 0/39 12/39 26/39 32/39 0,02

patients’ count

parameter had the tendency for increasing during the study for
all subgroups of the study group. For 1% subgroup it increased
from 4 [2; 6] mm on day 1 to 7 [6; 8] on day 5; 9 [7; 11] mm on
day 7, and to 15 [11; 18] mm on day 14, while in 2" subgroup
from 9 [6; I1Jmmonday | to 11 [6; 12] on day 5; 12 [8; 15] on
day 7 and to 14 [8; 16] mm on day 14.

According to the obtained data, it could be stated that diaphragm
dysfunction was detected in study group 1* subgroup on day 1
and day 5 with data about insufficient diaphragm load and on day
14 with data about diaphragm overload. Also, we found subclinical
diaphragm overload in study group 2™ subgroup on day 14.

In the current study, there were found that the incidence
of successful weaning from MV was 100% for the day 1
in the control group, while in study group the incidence was
significantly lower (Table 3). In 1% subgroup successfully
weaned from MV on day 14 were 20 out 22 patients (91%),
in 2" subgroup — 32 out 39 patients (82%). However, on day
1 —no one from the study group was weaned (0%), on day 5 - 4
out 22 patients in 1* subgroup (18%), 13 out 39 patients (33%)
in 2" subgroup; on day 7 — 12 out 22 patients in 1* subgroup
(55%), 26 out 39 patients (67%) in 2™ subgroup (p<0.05).

Discussion.

In this prospective observational cohort study, we
hypothesized that diaphragm dysfunction might lead to
unsuccessful weaning from respiratory support in children with
acute respiratory failure. The results showed that the presence
of diaphragm dysfunction was significantly higher in patients
with acute hypoxemic respiratory failure compared with healthy
individuals of the same age.
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The diaphragm is the primary muscle of inspiration and
therefore crucially determines the patient's ability to sustain
ventilation in the face of respiratory loads (acute or chronic).
By prolonging ventilator dependence, dysfunction predisposes
to further diaphragm atrophy and injury, to nosocomial
complications (ICU-acquired weakness, nosocomial sepsis, so
on), and to a higher risk of long-term morbidity and mortality
[1]. Tt is well known that acute respiratory failure might lead
to self-inflicted lungs injury [8] and diaphragm myotrauma
[9] therefore the role of spontaneous breathing among patients
with acute hypoxemic respiratory failure is debated. On the
other hand, there is no possibility to achieve readiness for
weaning from MV without continuous training with increasing
spontaneous breathing efforts and decreasing mechanical
respiratory support. And the balance among these two processes
is crucial in surviving patients and as soon as possible weaning
from MV. Consequently, diaphragm ultrasound helps to check
diaphragm function is highly important modern tool in ICU.
Our study adds the important information that the presence
of diaphragm dysfunction worsens clinical outcome due to
decreasing the incidence of successful weaning from MV.
These results might be expected beforehand, since data from
previous studies in adult patients were published, where was
established that diaphragm weakness can impact survival and
increases comorbidities in ventilated patients [10]. Mechanical
ventilation is linked to diaphragm dysfunction through several
mechanisms of injury, referred to as myotrauma. By monitoring
diaphragm activity and titrating ventilator settings, the critical
care clinician can have a direct impact on diaphragm injury [1].
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Based on the results of this study, it seems that good diaphragm
contraction quality with enough level of its movement amplitude
facilitates smooth and quick liberation from respiratory support.
So, the amplitude of diaphragm movement from 9 [8; 10]
mm in 1% subgroup of the control group, 11 [8; 12] mm in 2™
subgroup of the same control group give 100% of successful
weaning on day 1. Of course, these were patients with good
lung compliance unlike the study group, where patients need to
do high respiratory muscles’ work to maintain gas exchange in
case of low lung compliance. The reason for lower incidence of
weaning from MV till day 14 in 1% subgroup of the study group
might be in pathophysiological features of respiratory system
due to pneumonia. It is difficult to achieve a good level of
ventilator-patient interaction due to psychological issues which
lead to patient-ventilator asynchrony with excessive muscles
work, what have the confirmation in high level of amplitude
of diaphragm movement on 14 day in 1% subgroup study
group with the high level of Dtf on the same day 14, when the
median for right side was 47% and for the left side - 38%. The
theoretical confirmation of harmfulness the under assistance
myotrauma are study about the effects of both chronic and acute
load-induced diaphragm injury which have been demonstrated
by muscle biopsies in healthy subjects and patients with chronic
obstructive pulmonary disease (COPD) [11]. Contraction
against an excessive load (isotonic/concentric loading) leads to
acute diaphragm injury, inflammation, and weakness [11,12].
Critically ill patients are at especially high risk for load-induced
injury as systemic inflammation renders the muscle fiber
membrane (sarcolemma) more susceptible to injury [12]. In an
experimental sepsis model, applying mechanical ventilation to
relieve inspiratory loading significantly attenuates muscle fiber
injury and diaphragm weakness [13]. In addition, patients with
a thickening fraction value of 15-30% on average during the
first 3 days of ventilation (like that of healthy subjects at rest)
had stable diaphragm thickness and the shortest duration of
ventilation [14].

Conclusion.

In conclusion, the optimal effort level to prevent diaphragm
dysfunction is uncertain and may vary according to the patient's
clinical condition. Several lines of evidence suggest that
maintaining a relatively low effort similar to that of healthy
study participants breathing at rest might be the most effective
approach. Diaphragm dysfunction might have the impact on the
weaning from MV, enabling enough level of respiratory muscles
work to maintain spontaneous breathing. Using diaphragm
protective MV strategy during weaning process might be helpful
strategy to avoid diaphragm myotrauma and train it.
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®YHKIHUS JBbIXATEJBHBIX MBIINIL YV JETER
6-18 JIET C OCTPOM TMIHOKCEMMYECKOMN

)II/IXAJILHOﬁ HEJOCTATOYHOCTbBIO:
IMPOCIIEKTUBHOE OBCEPBAIIMOHHOE
KOT'OPTHOE UCCJIEJOBAHUE

Pesrome

BBegenne. Octpas  jgbIxartenbHass  HEIOCTaTOYHOCTD,

BBI3BAaHHAsl ITHEBMOHHUEW, SBISETCS 3HAUYUMOM NPUUYMHOU
CMEpTH JeTell B Bo3pacte 6-18 nert.

Heabio mcciienoBaHusi ObUIO YCTaHOBHUTH, IPUBOJUT JIH
auchyHKIMS AuadparMel K HeyJauHoMy oTiydenuro ot MBJI.

Matepuansl W MeToAbl. Mbl NpOBENH NPOCHEKTHUBHOE
00CepBallIOHHOE KOTOPTHOE HCCIIEOBaHKE, B KOTOpoe ObLIO
BkitoueHo 104 manmenrta. Bee nmanumenTs! ObUIN paseneHbl Ha
OCHOBHYIO 1 KOHTPOJIbHYO I'PYIIIIBI, a TAKXKE Ha IBE BO3PACTHBIX
noarpynnel.  DOyHKOMIO auadparMel  yCTAHABIMBAIM MO
MIOKa3aTelsIM aMIUINTYAbl ABIKEHUH ee KYIOJIOB M (hpaKiiu
HUCTOHYEHUS.

[TepBUYHBIM KOHEUYHBIM pE3YJIBTATOM MCCIIEOBaHUs ObliIa
yactoTa ycnemHoro otiayuenus ot HWBJI. BropuunbeiMu
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KOHEUHBIMH pe3yJIbTaTaMU HCCIICJIOBAHUSL OBUIM W3MEHEHHMS
rokasaresyied (yHKIIMOHUPOBAaHUS JradparMsl.

Pesyabratsl. [Tokazarens ¢ppakiuy HCTOHYESHUS IS ITPABOTO
KyrnoJsia nuadparmel OblI JOCTOBEpHO HMXKE B 1-if moxarpymme
OCHOBHOM rpynmbl Ha 1-# U 5-i JHU U JOCTOBEPHO BBILLE HA
14-ii nens (p<0,05), Toraa kak I JI€BOTO KyIoia AuadparMsl
- IOCTOBEPHO BBINIE HA 1-i JEHb U AOCTOBEPHO HUXKE Ha 7-U
JICHb TI0 CPaBHEHHWIO C KOHTpOJbHOW rpymmoit (p<0,05). Bo
2-i TOArpyHme OCHOBHOW TpPYHIBI TOKa3aTelb (pakiuu
WCTOHYEHUS 111 000MX KYMOJIOB OBUI IOCTOBEPHO BhIIIE Ha |
JICHb 110 CPaBHEHUIO ¢ KOHTPOJIBbHOU Tpymnmoi (p<0,05).

[TokazaTenp aMIIUTYIbl ABWXKEHUH auadparMel  ObuUI
JIOCTOBEPHO HUXKE B 1-if MOArpymnne OCHOBHOU rpymmsl Ha 1-i
U 5-i IeHb U JIOCTOBEPHO BhIlIE Ha 14-i JeHb MO CPaBHEHUIO
C KOHTpoJbHOW rpynnoi (p<0,05). YcraHoBieHo, 4TO YacToTa
ycrnemrHoro otiaydeHus ot MBJI B ocHoBHOHW rpymme Oblia
JIOCTOBEPHO HMXE [0 CPABHEHUIO C KOHTPOJIBHOI rpynmoil.

BruiBoabl. Hanmume mucdynknum nuadparmMbl MOKET BIUSTH
Ha pe3ynbTarsl oTiayueHus ot UBJl y nereit 6-18 ner.

KnaioueBnle cioBa: ¢usmosorus npIxaHus, aunadparma,
JIbIXaTeNbHAs HEJOCTaTOYHOCT, IETH.
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