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ILlenw. CpaBHuTenbHBIN aHau3 3¢G(GHEKTUBHOCTH (PapMaKOIOTHYECKOM KOPPEKIIMHU CHHAPOMA
3aaepxku pocta mioga (C3PII) monoTepanueit AMOCMUHOM U TUTTUPUAAMOJIOM.

Mamepuanst u memoosi. IIpoBeIeHO PETPOCTIEKTUBHOE U MTPOCIIEKTUBHOE 00cnenoBanue 80
OCpEMEHHBIX KEHIIUH C OJHOIUIOAHOW 0EPEMEHHOCThIO Ha CPOKE TecTauu oT 28 10 36 Heaelb ¢
noareepkeHHbIM Ararno3oM C3PII 1 wiu 2 crenenu accumerpudHoit popmbl. bepeMeHHbIe )KeH-
IIMHBI, TPUHUMABIIUE YYaCTHE B UCCIIEA0BaHUH, OblTH Ha 75,0% cpenHero penpoyKTUBHOTO BO3-
pacta (23-29 ner). Jlons ronsix nepBopoasaumx B I rpynmne cocrasuna 10,0%, Bo I rpynme — 15,0%);
BO3pacTHbIX nepBopoasmux — 17,5 u 10,0% coorBeTcTBeHHO. BB MPOBEICH pacIupeHHbBIN COOp
Y aHaNIu3 aHAMHe3a, OOIIEKIMHUYECKUI U aKyIIePCKO-THHEKOJIOTHUECKUNA OCMOTp, JIabopaTOpHBbIE
U yIIBTPa3BYKOBBIE METOABI. HOBOPOKICHHBIX OIICHUBAIIH T10 MIKajie ATIrap MpH POXKICHUN U Yepe3
5 muH. B paHHeM HEOHATaTbHOM MEPUOJE OLIEHUBAIN BPOXKICHHBIC U MPUXOAIINE TaTOJIOTHYe-
CKHE CHHJPOMBI.

Pe3ynomamepl. Y NalMEHTOK, MOMy4YaBIINX AUOCMUH (N=40), TOCTUTHYTO CHUXCHHE WH-
JIeKCa PE3UCTEHTHOCTH MpaBoOW M JieBoM MaTouHbix aptepuit a0 0,440+0,004 u 0,460+0,004
COOTBETCTBEHHO, JJIs apTepuu MynoBuHbI — 10 0,56+0,02, 4TO HKUXKE, YEM B IpyMNIe NAlUEHTOK,
npuHUMAaBIUX qunupuaamod (N=40). BeIsBICHO MONOXKUTEFHOE BIUSHUE JUOCMUHA HA BHYT-
pPUYTPOOHOE COCTOSIHUE IO/, pealIn3yIoleecs B BUJI€ YBEIUUEHHS €r0 KOMIIEHCATOPHBIX CIIO-
coOHOCTeH 115 aanTallui K XpOHUYECKON TMIIOKCUU JOCTOBEPHO B OOJIBIIIEM MPOIIEHTE CIy4aeB
10 CpaBHEHHUIO ¢ qunupugamosoM. Ilocie 3aBepiieHns ¢papMakoIOrH4eckoi KOPPEeKIUH BbISB-
JieHa TeHJCHIIMS K HOpMaJIU3allud OCHOBHBIX MIOKa3aTesiel CUCTEMBbI reMocTa3a B O0JIbIlIEM MPo-
LIEHTE CJIy4aeB CpeaH NallMeHTOK, IPUHUMABIINX JUOCMUH. JTO, B CBOIO O4Yepeb, OJaronpusTHO
CKa3ajoch Ha 00beMe KpOBOMOTEpH Ipu pusnonornueckux pogax. Tak B I rpymnme cpennee ko-
JMYECTBO TepsieMoi kpoBu cocTaBmiio 180+15 mi, Toraa kak Bo Il rpynmne — 265+15 mu (p<0,05).
OnHako, MpU OTIEPATUBHOM POJIOPA3PEIICHUH TaKUX pa3Induil moigydeHo He Obuto. B I rpymme
cpasy nocie pogopaszpeuieHus 10,0% HOBOPOXKIEHHBIX ObUIM MEPEBECHBI B OT/IEJICHUE PEaHU-
Malliy U UHTEHCUBHOM Tepanuu, Bo Il rpymme nepeBoja B peaHMMallMOHHOE OT/IeJIeHue noTpedo-
Basicst 37,5% netram (<0,05). Becex octanbHbIX AeTel cpasy mocie poxkaeHus epeBOIUIIU B YI0-
BJIETBOPUTEILHOM COCTOSIHUM Ha COBMECTHOE IIpeObIBaHNE C MaTepblo, 1 OHU HEe TpeOoBau pe-
AHUMAIIMOHHBIX MEPOTPUSATUH.

3aknwyenue. IlokazaHo yBeIuYeHHE KOMIIEHCATOPHBIX CIIOCOOHOCTEH II0Ja B YCIOBUSIX
XPOHMYECKOH BHYTPUYTPOOHOW TMIOKCHM OCTOBEPHO B OOJbIIEM MPOLEHTE CIydyaeB MOcCie
(bapMaKkoI0TrH4ecKoil KOPPEKIIUU JUOCMUHOM. JTO, B CBOIO OYEpPE/ib, OJIArONpUsITHO CKa3al0Ch
Ha MepUHATAIBHBIX UCX0/1aX, POXKIACHUHU JeTel ¢ OONBIIUM MaccO-pOCTOBBIM MOKa3aTeIeM U HH-
JIEKCOM 3J10pPOBbSI.

Knroueswvie cnosa: cunopom 3a0epiicku pocma niood; OUOCMUH; OURUPUOAMOJL, AH2UONPO-
MeKmop.
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METHODS OF PHARMACOLOGICAL CORRECTION
OF INTRAUTERINE GROWTH RESTRICTION SYNDROME

O.1. Klycheva, A.B. Khuraseva
Kursk State Medical University, Kursk, Russia

Aim. Comparative analysis of the effectiveness of pharmacological correction of intrauterine
growth restriction syndrome (IGRS) by monotherapy with diosmin and dipiridamol.

Materials and Methods. Retrospective and prospective examination of 80 pregnant women
with singleton pregnancy with gestational age from 28 to 36 weeks with confirmed diagnosis of
IGRS of 1 or 2 degree asymmetric form was conducted. 75.0% Of pregnant women that participated
in the study, were of the average reproductive age (23-29 years of age). The share of young first-
time-mother in 1 group was 10.0%, in Il group — 15.0%, the share of age first-time-mothers was
17.5 and 10.0%, respectively. Extended history taking and history analysis, general clinical and
obstetric-gynecological examination were conducted, laboratory and ultrasound methods were
used. Newborns were evaluated on Apgar scale at birth and in 5 minutes. In the early neonatal
period, inborn and transient pathological syndromes were evaluated.

Results. In patients receiving diosmin (n=40), reduction of the resistance index of the right
and left uterine arteries to 0.440+0.004 and 0.460+0.004, respectively, and of the umbilical artery
to 0.56+0.02 was achieved, that is lower than in the group of patients taking dipiridamol (n=40). A
positive influence of diosmin on the intrauterine condition of the fetus was found that was
manifested by its increased compensatory capacities for adaptation to chronic hypoxia in reliably
higher percent of cases as compared to dipiridamol. After pharmacological correction, a tendency
to normalization of the main parameters of the system of hemostasis was found in higher percent in
women taking diosmin. This, in turn, produced a favorable influence on the volume of blood loss
in physiological deliveries. Thus, in | group the average amount of blood loss was 180+15 ml, while
in Il group it was 26515 ml (p<0.05). However, in operative delivery no such differences were
obtained. In I group immediately after deliveries 10.0% of newborns were transferred to the resus-
citation and intensive care unit, in Il group transfer to resuscitation department was required in
37.5% of infants (<0.05). All the rest of children immediately after birth in the satisfactory condition
were placed to one ward with mother, and they did not require resuscitation measures.

Conclusion. Increase in the compensatory capacities of the fetus was shown in the conditions
of chronic intrauterine hypoxia in a reliably higher percent of cases after pharmacological correction
with diosmin. This, in turn, produced a favorable influence on perinatal outcomes, birth of children
with a higher parameters of mass and height and health index.

Keywords: intrauterine growth restriction syndrome; diosmin; dipiridamol; angioprotector.

Pathological intrauterine condition of of the child. Treatment and adaptation of such
fetus represented by reduction of the growth children includes use of complex costly
rate relative to the gestational norm due to measures to support the main parameters of
insufficient supply of nutrients and oxygen — their health and socialization [1-3].
intrauterine growth restriction syndrome Treatment and prophylaxis of IGRS
(IGRS) — is one of the leading causes of peri- remains an important issue even despite the
natal morbidity and mortality. Retarded intra- continuous work of scientists and practitioners
uterine formation of fetus further leads to re- on this problem for many years with use of
tardation of mental and somatic development medicinal approaches. The conducted analysis
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showed that 92% of pregnant females received
certain medical drugs (MD) at different gesta-
tional ages [4-6].

With this aim, MD are discussed that can
improve uteroplacental and fetoplacental
circulation, normalize rheological and coagu-
lation parameters of blood, improve the tone of
vessel walls — angioprotectors that are actively
used by obstetricians-gynecologists in their
everyday work. Besides, these MD possess a
general spasmolytic activity, ability to vasodi-
latation and to improvement of microcircula-
tion. MD of angioprotector group are classified
to two classes by origin: plant-based and
synthetic. Plant-based preparations are safer
and practically possess no side effects except
individual intolerance.

One of such preparations that has been in
used since 2006, is monocomponent diosmin
(Flebodia 600) which was exposed to special
treatment by coaggregation to increase its
bioavailability and pharmaceutical effective-
ness in relation to vessels. Diosmin reduces
permeability of the vessel wall, suppresses
production of free radicals, of thromboxane
and prostaglandins participating in thrombus
formation, and possesses anti-inflammatory
properties. It is allowed to be used in preg-
nancy, since experimental and clinical trials
did not show any embryotoxic, mutagenic and
teratogenic action. A high degree of purifica-
tion from intermediate products leads to mini-
mization and extremely rare occurrence of side
effects of therapy [2,8].

Another angioprotector drug permitted
for use in pregnancy, is dipiridamol. Its main
pharmacological effect consists in improve-
ment of microcirculation through reduction of
permeability of blood vessel walls and increase
in the rate of metabolism in it. Besides, this drug
reduces viscosity of blood, prevents adhesion of
platelets and of other blood cells to the endothe-
lium. Dipiridamol produces a preventive effect
in relation to ischemia and hypoxia of tissues
possessing a vasodilatating capacity [9].

Aim — comparative analysis of efficiency
of pharmacological correction of intrauterine
growth restriction syndrome with diosmin and
dipiridamol monotherapy.

Materials and Methods

A retrospective and prospective exami-
nation of 80 pregnant women was conducted.
In the given work pharmacological efficiency
of medical drugs allowed for use by Health
Ministry of Russia was studied, in which
connection permission of the regional ethic
committee of Kursk Medical University was
obtained for implementation of the study
(protocol of the meeting of the regional ethic
committee Ne2 of 18.02.2013).

The criteria of inclusion were: singlet
pregnancy with gestational age from 28 to 36
weeks, confirmed diagnosis of chronic fe-
toplacental insufficiency, 1 and 2 degree
IGRS, asymmetric form of fetal growth re-
striction. Criteria of exclusion: multifetal
pregnancy, 3 degree fetal growth restriction
syndrome, symmetric form of fetal growth re-
striction, extragenital pathology in a pregnant
woman in decompensated stage, diagnosed
malformations of fetus.

The patients were randomly divided to 2
clinical groups. After confirmation of the
voluntary informed consent to participation in
the study, patients of I group (n=40) were given
diosmin perorally at a dose 600 mg once a day
in the morning before meal within 4 weeks;
patients of Il group (n=40) were given
dipiridamol 25 mg 3 times a day within 4 weeks.

75.0% of pregnant women that partici-
pated in the study, were of average reproduc-
tive age (23-29 years old). A share of young
first-time-mothers in | group was 10.0%,
in I group — 15.0%, the share of age first-time-
mothers was 17.5 and 10.0%, respectively.
To note, a group of scientists headed by
E.V. Prodanova had the same age groups of
women in their study (2011) [8].

On the basis of analysis of history data,
somatic and obstetric-gynecological status, the
studied groups could be considered compara-
ble (p for all comparable parameters >0.05).

All patients of 28-36-week gestational
age underwent ultrasound examination (US)
with seven days interval for evaluation of the
condition of fetoplacental complex. The first
examination was conducted on admission to
the hospital (Figure 1). The condition of the
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fetus, of placenta, amniotic fluid were evalu-
ated. The second and subsequent ultrasound
examinations were conducted every seven

— 30%
6 35%

20%
20%

4

days for dynamic control of the condition of
the fetus, of placenta, amniotic fluid with phar-
macological correction.

75%

77,50% W1l group

3 # 47,50%
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Fig. 1. Ultrasound examination of pregnant females on admission to hospital:
1 — fetal growth restriction syndrome; 2 — expansion of intervillous space;
3 — calcinosis of placenta; 4 — premature maturation of placenta;

5 — hypoplasia of placenta; 6 — placentomegaly

By the results of US examination,
patients of both groups were comparable
(p>0.05). L.S. Logutova, et al. (2010) diag-
nosed all the women included into the study,
with expansion of the intervillous space with
rheological disorders in them, and with
premature aging and calcinosis of placenta [3].

Doppler velocimetry of uteroplacental
and fetoplacental blood flow was performed in
all pregnant women on admission to hospital
to make a correct diagnosis, and further each
seven days for dynamic observation of
changes in the blood flow in the arteries of
uterus, umbilical cord and fetus. On the first
ultrasound examination, increase in resistance
index of uterine and umbilical arteries was di-
agnosed that indicated disturbances in the
blood flow in fetoplacental complex. It is pos-
sible to speak about intrauterine hypoxia of

fetus and probable formation of IGRS in case
of increase in resistance index of uterine
arteries on both sides.

Besides, for evaluation of the intrau-
terine condition of fetus, antenatal cardioto-
cography was used after 30 weeks. Non-stress
test was considered positive in case two and
more accelerations with amplitude at least 15
beats per minute within 40 minutes of obser-
vation were recorded.

Before therapy, hemostasiogram was
taken in all patients to study the main parame-
ters of the system of hemostasis.

Statistical methodology included para-
metric (Student’s test) and non-parametric
(Wilcoxon test) methods used in calculations
of quantitative changes in one group before
and after treatment. Reliability of differences
between groups was evaluated using Mann-
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Whitney test. The obtained results were pre-
sented as arithmetic mean (M) + error of mean
(m). Statistically significant for all parameters
was considered reliability criterion p<0.05.

Results and Discussion
In Figure 2 the results of the fourth ultra-
sound examination performed immediately
after pharmacological correction of IURS with
diosmin and dipiridamol are presented.

75%

77,50% Bl group

45%

Ol group

67,50%

90%

0% 20% 40%

60%

80% 100%

Fig. 2. Ultrasound examination of pregnant women after pharmacological correction:
1 — fetal growth retardation syndrome; 2 — expansion of intervillous space;
3 — calcinosis of placenta; 4 — premature maturation of placenta;
5 — hypoplasia of placenta; 6 — placentomegaly

Analysis of the obtained results revealed
positive dynamics in both groups of study.
However, a higher efficiency of medicinal
therapy was recorded in the first group. In pa-
tients receiving diosmin, not a single case of
placentomegaly was recorded, congestive phe-
nomena were absent in the intervillous space
(p<0.05), which improved microcirculation in
the fetoplacental complex. Besides, in this group
increase in the rate of normalization of the main
fetometric parameters was diagnosed p<0.05).

Fetoplacental insufficiency is character-
rized by increased resistance index of the
umbilical artery which evidences impairment
of compensatory-adaptive mechanisms of vital
activity of fetus. In this stage, intrauterine
hypoxia of fetus develops which steadily
progresses if untreated. E.V. Prodanova, et al.
in their work diagnosed hypodynamic disor-

dersof 1A, IB and Il degree in 100% of patients
in the first Doppler velocimetry of fetoplacen-
tal system [8], which coincides with the results
of our work. According to the data of
L.S. Logutova, et al., in all fetuses with IGRS
the resistance index of umbilical vessels was
increased before the treatment, which also
coincides with the results of our work [3].

According to the cardiotocography data,
100% of fetuses of the patients of the compa-
rison groups with the underlying disorders of
uteroplacental and fetoplacental blood flow
were in the condition of chronic intrauterine
hypoxia. In table 1 the data are presented
obtained before and after treatment.

Thus, in both groups positive dynamics
was recorded that was more expressed in |
group (Table 1).
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Table 1
Cardiotocography and Non-Stress Test of Fetuses of Patients
of Groups of Study Before and After Treatment
I Group, n=40 11 Group, n=40
Cardiotocography Criteria

before treatment | after treatment | before treatment| after treatment
E/Iajfll'“e heart rate, beats per minute, 1203102 | 14224113 | 12824102 | 130.4+10.8*
Oscillations amplitude, beats per minutes, 82406 10.840.8" 8.1406 8.440 8*
M+m
Oscillations frequency, per minute, M=m 4.6+0.4 8.2+0.6™ 4.34+0.3 7.840.6"
Accelerations, quantity in 60 min., M+m 2.4+0.2 4.1+0.3" 2.2+0.2 2.5+0.2%
Decelerations, quantity in 60 min., M+m — — — —
Total score, points, M=m 7.3+0.6 9.1+0.7 7.2+0.6 7.5+0.6%
Reactive non-stress test, % 90.0% 97.5% 82.5% 92.5%
Areactive non-stress test Tect, % 10.0% 2.5%" 17.5% 7.5%"

Note: * — comparison with initial data, p<0.05); # — comparison of the data after treatment of

both groups, p<0.05

Analysis of data of hemostasiogram

After completion of pharmacological

showed hypercoagulation syndrome and hy-
perfibrinemia in the women participating in
the study (Table 2). In the given case, the signs
of hypercoagulation were increase in Quick
prothrombin test and of fibrinogen above the
upper reference values. Increase in the amount
of D-dimer in blood evidences disorders in
platelet hemostasis.

correction a tendency to normalization of the
main parameters of the system of hemostasis
was found in higher percentage of patients tak-
ing diosmin. This, in its turn, decreased the
volume of hemorrhage in physiological deliv-
eries. Thus, in | group the amount of blood loss
was 180£15 ml, while in Il group it was
265+15 ml (p<0.05). However, in the surgical
delivery no such differences were noted.

Table 2
Hemostasiogram of Patients of Groups of Study Before and After Treatment
I Group, n=40 11 Group, n=40
Parameter

before treatment | after treatment | before treatment | after treatment
Fibrinogen, g/l, M£+m 6.5+0.1 4.4+0.1" 6.1£0.1 5.7+0.1%
Actlvated partial thromboplastin 972401 34 640.1" 2992401 34.940 1
time, sec, M+m
Quick prothrombin test, M+m 120.0+0.1 107.0+0.1" 124.0+0.1 119.0+0.1%
D-dimer, g/l, M+m 854 £10 528+10" 790+10 690+10*

Note: * — comparison with initial data, p<0.05); # — comparison of data after treatment of both

groups, p<0.05
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Physiological deliveries were in 50.0% of
women (n=20) in | group, and in 42.5% (n=17)
in Il group; preterm deliveries were in 20.0%
(n=8) and 25.0% (n=10); term deliveries — in
80.0% (n=32) and 75.0% (n=30), respectively.
The average delivery term in | group was
37.84+0.7 weeks, in II group — 36.8+0.8 weeks.
L.S. Logutova, et al. reported 37% of vaginal

deliveries, all the rest of the women had ab-
dominal deliveries in the planned and emergency
order; indications to cesarean section included
progressing form of fetoplacental insufficiency
and acute intrauterine hypoxia of fetus [3].

The results of analysis of fetometric
parameters of a child at birth are given in
Table 3.

Table 3
Comparative Analysis of Fetometric Parameters of Child at Birth
Parameter I Group, n=40 Il Group, n=40 p

Weight at birth, g, M+m 2598.25+205.56 2180.75+180.44 <0.05
Height at birth, cm, M+m 48.80+3.86 42.68+3.43 <0.05
Head circumference, cm, M+m 33.05+2.61 29.55+2.50 <0.05
Chest circumference, cm, M+m 31.03+£2.45 27.15+£2.31 <0.05
Assessment on Apgar scale, points, M+m:

at birth 7.50+0.59 6.95+0.55 <0.05

in 5 min. 8.20+0.65 7.65+0.62 <0.05

e || group

e | group

Fig. 3. Structure of perinatal morbidity:

1 — intranatal asphyxia; 2 — | degree cerebral ischemia; 3 — hypoxic-ischemic damage central
nervous system injury; 4 — respiratory distress syndrome; 5 — intrauterine infection of unclear
etiology; 6 — fetal type of circulation; 7 — physiological jaundice; 8 — conjugated jaundice;

9 — motor disorder syndrome; 10 — edematous syndrome

POCCUMUCKUA MEOUKO-BUONOMMYECKUA BECTHUK
nmeHun akagemuka W.M. MaBnoea. 2020. T. 28. Ne2. C. 213-222

I.P.PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2020;28(2):213-22




OPUITMHANBHOE NCCNEOOBAHUE
ORIGINAL STUDY

DOI:10.23888/PAVLOVJ2020282213-222

In I group immediately after deliveries
10.0% of newborns were transferred to resus-
citation and intensive care unit, in Il group
37.5% of children (<0.05) needed transfer to
resuscitation. All the rest of the children in the
satisfactory condition were placed together
with the mother immediately after birth, and
did not require any resuscitation measures.

The analysis of the structure of perinatal
morbidity shows a large share of children with
cerebral ischemia (Figure 3). This is a vivid
demonstration of the situation when chronic
intrauterine hypoxia of fetus was not compen-
sated for during the pregnancy, and in the de-
liveries hypoxic lesion of the central nervous
system developed in fetus.

Conclusion

Thus, the results obtained in the given

study, demonstrate increase in the compensa-

tory capacities of fetus in conditions of chronic
intrauterine hypoxia in reliably higher percent-
age of cases after pharmacological correction
with diosmin. This, in turn, favorably influ-
ences perinatal outcomes, with birth of chil-
dren with a higher mass-height parameter and
health index.

This regularity can be attributed to the
fact of improvement by diosmin of hemody-
namic processes in the mother-placenta-fetus
system, with equal improvement of the blood
flow in the uterine and umbilical arteries, the
aorta and the middle cerebral artery of fetus
with proven reliability; it eliminates venous
congestion in the intervillous space of fetopla-
cental system and, as the consequence, in-
creases the delivery of oxygen and nutrients to
the fetus, with subsequent increase in its com-
pensatory-adaptive reactions.
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