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Objective. To estimate adaptation of an organism of the babies born with different types of light severity of a delay
of pre-natal growth and development. Material and methods. 609 children are examined. Since the birth under ob-
servation 141 children, from them are born in the result of the complicated pregnancy and childbirth, including with
asymmetric type of light severity of a growth inhibition and development of a fruit — 57 (Group 1a) and with sym-
metric = 15 (Group 1b) and without that - 69 (Group 2) from mothers with the burdened somatic and obstetric and
gynecologic anamnesis. Children are full-term, mature, looked round in 1 (131), 3 (118), 6 (109), 12 (110 children)
months. Outcome recording methods were a comprehensive case history analysis, physical examination, assessment
of cardiointervalography and body adaptation to the environment. Distribution-free statistical analysis methods.
Results. At children in Groups 1a and 1b satisfactory adaptation of an organism to conditions of the environment took
place at the birth of 28.07 and 26.67%, in 1 month of 32.69 and 35.71%, in 3 months of 31.11 and 25%, in 6 months
of 51.16 and 46.15%, in 12 months of 48.78 and 36.36%. Tension and an overstrain of adaptation is recorded at 22.81
and 40%, 36.54 and 28.57%, 33.33 and 41.67%, 30.23 and 23.04%, 19.51 and 18.18%. Unsatisfactory adaptation is
defined at 42.11 and 13.33%, 21.15 and 21.43%, 24.44 and 16.67%, 11.63 and 23.04%, 21.95 and 18.18%. Failure of
adaptation is revealed at 7.02 and 20%, 9.62 and 14.29%, 11.11 and 16.67%, 6.98 and 7.69%, 9.76 and 9.09% of children
respectively. Conclusion. Study of characteristics of body adaptation to the environment in the scientific community is
a perspective area, and any practical application (starting with perinatal centres) of assessment of body adaptation to
the environment with follow-up groups identification and further determination during critical periods of growth and
development (outpatient monitoring) justify patient-specific approach to outpatient follow-up of infants born with dif-
ferent types of mild intrauterine growth and development retardation.
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OUEHKA ALANTALUMU OPTAHU3IMA MNTAAEHUEB, POXAEHHbIX C PA3HbIMU
TUNAMU NETKOU CTEMNEHU TAXECTU 3AMEONIEHUA BHYTPUYTPOBHOIO POCTA
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Lenb — oueHuTb aganTaumio opraHM3Ma MIaAeHLEeB, POXAEHHbIX C PAa3HbIMU TUNAMU NIEFKOM CTENEHU TAXKEeCTH 3amensie-
HWS BHYTpMYTpobHOro pocta. Matepuan n metoabl. O6cnenosarHo 609 petei. C poxaeHus nof HabnwaeHMEM HaxoaMncs
141 pebeHoK, NOSBMBLUENCS HA CBET B UCXOAE OCNOXHEHHbIX BepeMeHHOCTeN U poaoB, B TOM YMCIe C aCUMMETPUYHBIM
TUMNOM NErkon CTeNeHu TAXKECTM 3aMefdsieHns pocta nnoga — 57 (rpynna 1a) u cummeTpuuHbiM — 15 (rpynna 16) u 6e3
TakoBon — 69 (rpynna 2), oT MaTepei C OTArOWEHHbIM COMAaTUMYECKMM U aKYLIEepPCKO-TMHEKONOrMYeCKMM aHaMHe30M.
[eTel LOHOLWEHHBbIX, 3penbix, ocMaTpmBanu B 1 mecsy, — 131 pebeHok, B 3 Mmecsua — 118 peteir, B 6 mecaues — 109 pe-
Ten, B 12 mecaueB — 110 peteit. [MpoBeaeH aHanu3 AaHHbIX aHaMHe3a, GU3MKANbHOrO 0CMOTPaA, KapauouHTepeanorpadum
W CTEeNeHW afanTaLum opraHn3Ma K ycnosusam cpefpl. Micnonb3osanu HenapameTpuyeckme MeTombl CTaTUCTUYECKOro aHanu3a.
Pesynbratbl. Y petent rpynn la u 16 ynosnetBopuTenbHas agantaums oTMedveHa npu poxaexnun y 28,07 u 26,67 %,

@ Mleparp. 2019.T. 10. Bein. 3 / Pediatrician (St. Petersburg). 2019;10(3) elSSN 2587-6252



EDITORIAL/NEPEOOBAA CTATbA

B 1 mMecsay —y 32,69 n 3571 %, B 3 mecaua — y 31,11 u 25 %, B 6 mecaues — y 51,16 u 46,15 %, B 12 mecaueB —
y 48,78 un 36,36 %. HanpskeHne M nepeHanpsxeHue apantauuu 3acdukcupoaHo y 22,81 u 40 %, 36,54 u 28,57 %,
33,33 un 41,67 %, 30,23 n 23,04 %, 19,51 n 18,18 % cooTBeTCcTBEHHO. HeynoBneTBopuTeNbHAg aganTtauus onpeneneHa
y 42,11 v 13,33 %, 21,15 v 21,43 %, 24,44 v 16,67 %, 11,63 u 23,04 %, 21,95 u 18,18 % cootBeTcTBEHHO. CpblB apan-
Taumm BbisieneH y 7,02 u 20 %, 9,62 n 14,29 %, 11,11 v 16,67 %, 6,98 u 7,69 %, 9,76 n 9,09 % peteil COOTBETCTBEHHO.
BbiBoa. M3yyeHne ocobeHHOCTEN aganTauuMmn opraHM3Ma K yCNOBMAM Cpefbl Y AeTei B HAyYHOM MUpe aBNsSeTCs nepcrek-
TUBHbIM, @ BHEPEHUE B NPaKTUYECKOEe 34PAaBOOXPAHEHME HA 3Tane NepuHATANIbHOTO LLEHTPA OLEHKM CTeMeHW agantauuu
OpraHuM3aMa K yc/ioBUSM cpeAbl C BblAeNeHUEeM FPynnbl AUCNAHCEPHOrO HabNAEHUS M NOCNeAyOWUM ONpeaeneHnem ee
B KpUTMYECKMEe BO3paACTHble Nepuoabl pocTa 060CHOBbLIBAET UHAMBUAYANbHbIM NOAXOA B CUCTEME AMCMNAHCEPHOrO Habnto-
LEeHWUS MNALEeHLEB, POXKAEHHbIX C Pa3HbIMU TUMNAMK 3aMeANeHUss BHYTPUYTPOOHOro pocTa.

KntoueBbie cnoBa: aCMMMeTpVIHHbIVI n CVIMMeTpl/IHHbIl\;I TUNbl 3aMenNneHuns BHyTpMyTpO6HOFO pOCTa; afanTauua; MaageHLUbl.

INTRODUCTION

Intrauterine growth retardation (IUGR) is a con-
dition that occurs during the prenatal period and is
characterized by a slowdown, arrest, or negative dy-
namics of fetal size. It is manifested by a decrease in
the infant’s body weight, as it is an integral indicator
of fetal size, by two or more standard deviations or
below the 10" centile compared with that appropriate
for the gestational age, i. e., at the time of birth [2, §].
Despite the given criteria and advances in modern
medicine, diagnosing fetal growth retardation (FGR)
and identifying its consequences are challenging. FGR
is one of the most hard-to-diagnose conditions and
even not diagnosable in some cases. The significance
of IUGR for the health status of infants is discussed
in the literature [1, 2, 4-11].

The consequences of IUGR are traced throughout
the life of an affected individual. Medical institutions
of the Russian Federation reported that a majority of
children born with IUGR appear healthy upon dis-
charge from the pediatric physiology departments and
are observed on an outpatient basis. There is a need
to develop and implement a set of systemic measures
to improve the quality of medical care for these pa-
tients and establish an individual approach in follow-
up monitoring.

This study aims to assess the adaptation of the
infants with mild IUGR of different types.

MATERIAL AND RESEARCH METHODS

The study was conducted using the data from
the pediatric physiology departments and perinatal
diagnostic centers of St. Petersburg State Pediatric
Medical University under the Ministry of Health
of Russia and the St. Petersburg National Medical
Research Center named after V.A. Almazov. No fac-
tors affecting the external generalizability of our
findings were noted, and there were no significant
study limitations.

The inclusion criterion of this study was compli-
cated pregnancies, including those with mild IUGR
of different types and those without it. The physical

and gynecological medical history of all the patients
was burdened. The exclusion criterion was FGR due
to hereditary and infectious factors. Participation in
the study was terminated at the voluntary request of
legal representatives and at the end of the planned
observation period.

FGR was initially diagnosed by gynecologists and
confirmed by neonatologists and documented. An in-
fant was diagnosed with IUGR if there is a decrease
in body weight by two or more standard deviations
(or below the 10™ centile) compared with the weight
normal for the gestational age, i. e. at the time of
birth. Mild asymmetrical [UGR was characterized by
a body mass deficit of 1.5-2 standard deviations, i. e.,
in the range of P P, centiles, with a normal or mod-
erately reduced relative to gestational-age body length,
whereas mild symmetrical [IUGR was characterized by
a decrease in both weight and body length of more
than 2 standard deviations (below the 3™ centile) with
respect to gestational age.

Two groups of mature, term-born, infants were ob-
served from birth up to 1 year. Group 1 consisted of
children born at the end of complicated pregnancies,
including those with mild FGR, and the group 2 con-
sisted of children born out of complicated pregnancies
without FGR from mothers with burdened somatic and
gynecological history. Group 1 was subdivided into
group la, which included children born with asym-
metrical IUGR, and group 1b, which included children
born with symmetrical [UGR (Table 1).

From group 1 and 2, 55 (76.39%) and 59 child-
ren (85.51%), respectively, were born through natural
vaginal birth. All the children examined were born at
37-42 weeks of gestation and were examined at 1, 3,
6, and 12 months of life. The observation was done
for 18 months and there was no shift in time intervals.
Medical intervention was performed when required.

The body weight and body length of the infants
were assessed and the results are presented in Tables 2
and 3.

In group 1 and 2, 49 (85.96%) and 48 children
(78.69%), respectively, were breastfed for 3 months.
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Table 1 / Tabnuya 1

The number of the examined children during the studied age periods of growth of an organism
KonnyectBo o6cnefoBaHHbIX fieTell B M3yYaeMble BO3PACTHble Nepuobl pocTa OpraHu3ma

Number, 7 (abs.) & age (months) / Group 1/ T'pynmna 1 Group 2/
Konunuecto, n (abc.) 1 Bo3pact (Mec.) 1 la 16/b I'pynna 2 All/Beero

2-3 days / 2-3-e cyTku 72 57 15 69 141

1 66 52 14 65 131

3 57 45 12 61 118

6 55 42 13 54 109

12 52 41 11 58 110

Total / Utoro 302 237 65 307 609

Table 2 / Tabnuya 2

Assessment of descriptive statistics of dynamics of body weight (g) and length to a body (cm) at newborns at the birth
OueHka onucaTtenbHOM CTAaTUCTUKM AMHAMMKM Macchbl Tena (r) U ANWHbI Tena (CM) Y HOBOPOXKAEHHbIX MPU POXAEHUM

Indication / TToka3aTenb n Me | min | max | QO 0., | Scope / Pazmax Interquartile Seope /Hnrep-
KBapTI/IJ'ILHLII/I pa3Max
Mass of a body, g /| Group Ia/ 57 | 2770 | 2120 | 3100 | 2600 | 2900 980 300
Macca tena, r I'pynma la
Group Ib / 15 | 2390 | 1960 | 2870 | 2300 | 2590 910 290
I'pynma 16
Group 2 / 69 | 3350 | 2630 | 4070 | 3020 | 3610 1440 590
I'pynma 2
Group 1/ 72 | 2720 | 1960 | 3100 | 2540 | 2840 1140 300
I'pynmna 1
Norm / 25 | 3350 | 3100 | 3650 | 3250 | 3450 550 200
Hopwma
Length of a Group la/ 1 o7\ uoo0| 47 | 52 | 48 | 50 5.00 2.00
body, cm / I'pynma la
JnuHa Tena, cM
Group Ib / 15 |48.00| 45 | 50 | 47 | 49 5.00 2.00
I'pynmna 16
Group 2 / 69 |52.00] 49 | 57 | 50 | 53 8.00 3.00
I'pynmna 2
Group 1/
72 14900| 45 | 52 | 48 | 50 7.00 2.00
I'pynna 1
Norm / 25 |51.00| 495 | 53 | 505 | 52 3.50 1.50
Hopma

Note. Me — Mediana, max — maximum, min — minimum, » — numbers, QO — quartile.
Ipumeuanue. Me — mMenuaHa, max — MaKCHMaJIbHOE 3HAUCHUE, Min — MHHUMAaIbHOE 3HAYCHHUE, /1 — KOJIUYECTBO, ) — KBAapTUIIb.

In addition, 42 children (76.36%) from group 1
and 38 (70.37%) from group 2 were breast fed for
up to 6 months, and 12 children (23.07%) from
group 1 and 12 (20.69%) from group 2 for up to
12 months.

V.V. Derevtsov performed a comprehensive
analysis on the medical history and recorded
clinical examination data of the subjects, includ-
ing results of cardiointervalography, electrocardi-
ography, echoencephalography, echocardiography,
and dopplerography. Cardiointervalography was
done following the standard method [3] using

the EK1T-1/3-07 Axion electrocardiograph (JSC
Izhevsk Motor-plant Aksion-holding, Russian Fe-
deration).

Adaptive capability was studied based on the func-
tioning of the autonomic nervous system, which de-
termines the work of the systems and the organism as
a whole, adequate to the loads. The body’s degree of
adaptation to environmental conditions was classified
by L.V. Kozlova [3] into four levels:

1) Satisfactory adaptation — full or partial body’s
adaptation to environmental conditions with a mini-
mum stress on regulatory systems.
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Table 3 / Tabauuya 3

Assessment of the comparative statistical analysis of dynamics of body weight (g) and length of body (cm) at newborns

at the birth
OueHka CpaBHUTENbHOrO CTAaTUCTUYECKOrO aHaNN3a AMHAMMKM MaccChl Tena (r) M AAWHbI Tena (CM) Y HOBOPOXAEHHbIX NpH
pPOXAEHMM
Criterion of Kol-
. mogorov—Smirnov /
Indication / IToxa3arens n Me 0, 0., Kpurepuii Konvoro-
poBa—CMupHOBa
Mass of Group la & 1b/ 57 &/ 2770 & / 2600 & / 2900 & / 0.001
a body, g/ Macca | rpynma 1au 16 u 15 1 2390 u 2300 1 2590 :
Tena, T
Group la & 1b/ 57 &/ 2770 & / 2300 & / 2590 & / 0.001
I'pynna lau 2 u 69 u 3350 u 3020 u 3610 '
Group 1b & 2/ 15 &/ 2390 & / 2300 & / 2590 & / 0.001
I'pynna 16 u 2 u 69 u 3350 u 3020 u 3610 ’
Group 1b & 2/ 15&/ 2390 & / 2300 & / 2590 & / 0.001
I'pynmna 16 u 2 u 25 u 3350 u 3250 u 3450 '
Group 1 & 2/ 72 & / 2720 & / 2540 & / 2840 & / 0.001
I'pymma 1 u 2 u 69 u 3350 u 3020 u 3610 '
Length of a body, cm / [{nuna tena, cm
Group 1b & 2/ 15&/ 48 & / 47 & / 49 & / 0.001
I'pynma 16 u 2 u 69 u 52 u 50 u 53 '

Note. Me — mediana, n — numbers, Q — quartile. /lpumeuanue. Me — menuana, n — KOIU4ecTBO, O — KBapTHIIb.

2) Stress and overstress adaptation — a change in
indicators that are mainly associated with function
regulation processes. It ensures a short-term adapta-
tion to environmental conditions.

3) Unsatisfactory adaptation — characterized by
even more pronounced changes in regulatory process-
es including asthenization and decreased functional
reserve, while regulatory processes cannot bring the
child’s body to an optimal, adequate reaction to en-
vironmental factors.

4) Adaptation failure — characterized by the pres-
ence of homeostatic disturbances under rest conditions
manifested by an inadequate change in functioning
level of the basic body systems.

This study was performed in accordance with
the Russian Federation laws, international ethical
standards, and regulatory documents of research
organizations and was approved by relevant com-
mittees, including the ethics committees of St. Pe-
tersburg National Medical Research Center, named
after V.A. Almazov (extract from protocol No. 59 of
March 17, 2014), and St. Petersburg State Pediatric
Medical University (extract from protocol No. 12/3
of December 4, 2017).

Statistical analysis. The sample size was not pre-
viously calculated. StatSoft Statistica v 6.1 was used

for statistical analysis of data and in calculating pa-
rameters such as quantity (n), median (Me), quar-
tiles (Q,,; O.), minimum (min) and maximum (max)
values, range, and interquartile range. A comparison
of the two dependent groups was done using the
nonparametric Wilcoxon test and the nonparametric
Kolmogorov—Smirnov test. Statistical significance was
defined as p <0.05.

RESULTS

An assessment of the transitory physiological con-
ditions indicated that for infants from group la and
group 2, the incidence of transient loss of initial body
weight on the first or second day of life was ap-
proximately the same (56.14 and 52.17%). In the other
cases, it was noted on the third or fourth day of life.
An estimate of the timing of the restoration of the
transient loss of the initial body weight was impossible
since the majority of infants were discharged from
the perinatal center on the third or fifth day of life.
Moreover, the incidence of transient hypoglycemia,
not corrected in most of the patients, was 1.58 times
higher; the incidence of toxic erythema was 1.69 times
higher, whereas that of birth tumor was 1.75 times
lower. In all the cases, toxic erythema disappeared
by the time the patients were discharged, whereas
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the birth tumor in majority of the infants was not
detected on the third day of life. All the children de-
veloped transient hyperbilirubinemia and erythrodiere-
sis; however, transient hyperbilirubinemia associated
with physiological jaundice was diagnosed 1.27 times
more often, while transient erythrodieresis associated
with transient anemia was diagnosed 2.08 times less
often. Functioning atrial communication and open
ductus arteriosus from the second to fifth day of life
were reported 1.32 and 1.71 times less often; transient
polycythemia was diagnosed 1.27 times more often;
transient hyperfunction and impaired myocardial me-
tabolism were approximately the same (70.17% and
79.71%); and transient activation of the sympathoad-
renal system was less pronounced (Tables 4-6).
Evaluation of changes in the central nervous system
showed that the incidence of grade 1 and 2 cerebral
ischemia is 1.17 times higher in infants from group la
than in infants from group 2. Clinically, inhibition of the
central nervous system was recorded 2.23 times more
often; the incidence of the autonomic nervous system
disorders was high (40.63%); and cephalohematoma
was diagnosed 2.07 times less often (see Table 4).

Neurosonographic data analysis revealed that vas-
cular plexus cysts were diagnosed 1.3 times more of-
ten in group la infants than in group 2 infants, and
grade 1 intraventricular hemorrhage and grade 1 ven-
tricular expansion were diagnosed 8.33 and 1.6 times
less often, respectively (see Table 4).

Compared with group 2 infants, the occurrence
of cryptorchidism and hydrocele were, respectively,
1.66 and 1.65 times lower in group la infants. Renal
pyelectasis was diagnosed 3.02 times more often (see
Table 4).

As regards the heart profile, the anterior mi-
tral valve leaflet in group la infants was deflected
6.14 times more often than in group 2 infants, and
interventricular septal defect was diagnosed 2.93 times
less often. Additional chords and/or trabeculae inci-
dence was similar (65.96 and 62.5%) (Table 4).

Assessment of transitory physiological conditions
revealed the following: in group 1b compared with
group 2, transient loss of initial body weight on the
first or second day was diagnosed 1.66 times more
often, while transient hypoglycemia (which was not
corrected in most of the patients) was diagnosed

Table 4 / Tabauya 4

Assessment of a current of the early neonatal period of life at newborns
OueHKa TeYEHUSI paHHEro HEOHATAIbHOTO NEPMOAA KM3HM Y HOBOPOXKAEHHbIX

Indication, abs. (%) / IToka3arens, abce. (%)

Groups / I'pymnma
16/b, n=15

Group 2/
I'pynna 2, n =69

la, n =157

Transitional physiological states / Ilepexoonvle gpusuonocuveckue cocmosHus

Transient features from metabolism /

TpaH3I/ITOpHI)Ie 0COOEHHOCTH CO CTOPOHBI MeTaboin3ma

. : ; - -
Loss of initial body Wel%ht, % for 1-2 days of life / 32(56.14) | 13 (86.7) 36 (52.17)
Ilotepst mepBoHavanbHON Macchl Tena, % Ha 1-2-e CyTKM KU3HU
Hypoglycemia / l'unmornukemus 13 (46.43) 1(7.14) 5(29.41)
Transient changes from integuments /

TpaH3UTOPHBIC H3MEHEHHS CO CTOPOHBI KOJKHBIX TIOKPOBOB
Toxic eritema / DpuTema TOKCHUECKAs 7 (12.28) | 2 (13.33) 5(7.25)
Generic tumor / PozoBast omyxoib 8 (14.04) | 2 (13.33) 17 (24.64)

Tranzitorny features from an early neonatal hematopoiesis /

TpaH3UTOpPHBIE OCOOCHHOCTH CO CTOPOHBI PAHHEI'0 HEOHATAJIBHOI'O I'eMOII033a
Erythrodiasis followed by trans1e1u1t anemia / § } 9 (20.45) 0 17 42.5)
Dpurtponuepes, CONPOBOKAABUIMNACT TPAH3UTOPHOH aHeMHueH
Hiperbilirubinemia followed by physiological jaundice / } } 41.(7193) | 8 (53.33) 39 (56.52)
T'unepOunupyOrHEMHsI, COMPOBOX aBIIAsICS (HHU3HOIOTHUCCKON KEITYXOH
Transient features from blood circulation /

TpaH3uTOpHBIE 0COOCHHOCTH CO CTOPOHBI KPOBOOOPAIICHHSI
The functioning interatrial communication / 23 (48.94) 9 (60) 31 (64.58)
OyHKIHOHHUPYIOIIEE MEXKIPEICEepIHOE COOOLIeHUE
Open arte{lal channel for u2—5 days of life / 4 (8.51) 3 (20) 7 (14.58)
OTKpBITHIH apTepHaATIbHBIH IPOTOK Ha 2—5-¢ CyTKH JKU3HU
Polycythemia / [Tonunuremus 14 (31.82) | 4 (26.67) 10 (25)
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Table 4 (continued) / OkoHyaHue mabs. 4

Groups / I'pynmna Group 2 /
la, n =57 |16/b,n=15| Tpynna 2, n=69

Indication, abs. (%) / Iloka3zatens, adc. (%)

Transient features from blood circulation /
TpaH3uTOpPHBIE 0COOEHHOCTH CO CTOPOHBI KPOBOOOpAIIEHUS

Hyperfunction and violation of metabolism of a myocardium /

I'mnepdynknus u HapyneHne Mmetaboan3Ma MHOKapaa 40 (70.17) | 7 (46.67) 35 (79.71)

Transient activation of a sympathoadrenalic system /
TpaH3uTOpHAs AKTUBAILMS CUMIIATOAIPEHAIIOBON CHCTEMBI

Hypersympathicotonia / ['unepcuMmnaTukoTOHUS 53 (92.98) | 13 (86.67) 67 (97.1)

Hypersympathicotonic neurovegetative reactivity /

. 15 (26.37) | 4 (26.67) 14 (20.29)
'mnepcnMmaTHKOTOHHYECKAs HEHPOBEreTaTHBHAS PEaKTUBHOCTD

Changes of the central nervous system /
VI3MeHEeHHsI CO CTOPOHBI LICHTPAJIbHO HEPBHON CHCTEMBI

Cerebral ischemia of the degree I-1I /

Lepebpanpuas umemus -1 crenenn 32 (56.14) | 15 (100) 33 (47.83)
Clinical manifestations / KnuHu4eckue mposiBIeHUS: 32 (56.14) | 15 (100) 33 (47.83)
» oppression of the central nervous system / yrHeTeHue HEHTpaIbHOW HEPBHOM 13 (40.63) | 8 (53.33) 6 (18.18)
CHCTEMBI
 excitement of the central nervous system / Bo30y/eHHE LIEHTPAIbHON HEPBHOM
5(15.63) 3 (20) 12 (36.36)
CHCTEMBI
* frustration fr?m the alltonomlc nervous system / paccTpoHCTBa CO CTOPOHBI 13 (40.63) | 5 (33.33) 15 (45.46)
BEreTaTHBHON HEPBHOW CHCTEMBbI
Cefalohematoma / Kedanoremaroma 2 (3.51) 1(6.67) 5(7.25)
Data of neurosonography /
Jlannple HeitpocoHOTpaduu
Cysts of vascular textures / KHcTsl cOCyTUCTBIX CIIIETEHUIT 15 (65.22) 4 (50) 12 (50)
Intra ventricular hemorrhages of the degree I / 0 2 (25) 2 (8.33)
BHYTpHKeyJ04KOBbIC KPOBOM3IIUsIHUS | cTeneHn
Expansion of ventricles of a brain to the degree I/ 6 (26.09) 4 (50) 10 (41.67)
Pacminpenue xkenyno4koB roaoBHOro mosra 1o I crenenn
Other changes /
Jlpyrue u3MeHEeHuUs
Cryptorchidism / Kpuntopxusm 1 (1.75) 2 (13.33) 2 (2.9
Hydrocele / Tunpouene 2 (3.51) 0 4 (5.8)
Pyeloectasia of kidneys / [Iuenoskrasus mouex 5(8.77) 1(6.67) 2 (2.9
Changes of a heart /
V3MeHeHns co CTOPOHEI cepaia
Aneurysm of an interatrial septum / AHeBpHr3Ma MEXIPEICEPIHON EPEroOpoOIKH 2 (4.26) 0 2 (4.17)
Deflection of a front shutter of the mitral valve / Ilporu6 nepenneii cTBopku 6 (12.77) 0 1 (2.08)
MHUTPAJIBHOTO KJIallaHa
Defect of an interventricular septum / JleekT MeX3KeJIyT04KOBOI MEPEropoaAKH 2 (4.26) 4 (26.67) 6 (12.5)
Additional trabeculas and/or chords in a cavity of the left ventricle / 31 (65.96) 9 (60) 30 (62.5)
JlonoxHuTENbHBIC TPaOEKYJIBl H/MIIM XOPBI B IOJIOCTH JIEBOTO XKEIyJ0YKa

Note. The general blood test was made at 44 children in Group la, at 15 children in Groups 1b, 40 children in Group 2; sugar of
blood was defined respectively at 28, 14, 17 children; the neurosonography is carried out at 21, 10, 25 children; the echocardiog-
raphy was executed at 47, 15, 48 children. /Ipumeuanue. O6muii ananu3 KpoBH BeIMONHUIN y 44 nereil rpynmsl la, y 15 nereit
rpynnsl 10, y 40 neteif rpymnmsl 2; caxap KpoBu onpexnenunu y 28, 14, 17; neitpoconorpadus nposeznena y 21, 10, 25; sxoxapau-
orpaduro BeimonHun y 47, 15, 48 COOTBETCTBEHHO.
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Table 5 / Tabnuya 5

Assessment of descriptive statistics of sympathetic activity at babies for 2-3 days of life
OueHka onucaTenbHOM CTAaTUCTUKM CUMMATUYECKON aKTUBHOCTU Y MNALEHLEB HAa 2—3-€ CYTKM XKXU3HU

Amplitude of fashion, AM_, .
0 . Scope / Interquartile scope /
conv. un. / AMmnrynaa n Me Min Max [0 [0 N
= B Pazmax HHTepkBapTUIbHBIN pa3zmMax
MOJIbI, AMO, yCiI. el.

Group la / I'pynma la 57 | 39.00 15.00 81.00 30.00 | 44.00 66.00 14.00
Group 16 / I'pynna 1b 15 | 39.00 14.00 61.00 29.00 45.00 47.00 16.00
Group 2 / I'pynna 2 69 | 43.00 16.00 93.00 31.00 55.00 77.00 24.00
Norm / Hopma 25 | 38.00 32.00 | 44.00 35.00 41.00 12.00 6.00

Note. Me — Mediana, Max — maximum, Min — minimum, # — numbers, O — quartile.
Ipumeuanue. Me — Mennana, Max — MakCHMaJIbHOE 3HaueHUE, Min — MUHHMAaJIbHOE 3HAaYCHUE, 71 — KOJINYECTBO, ) — KBAPTHUIIb.

Table 6 / Tabauua 6

Assessment of descriptive statistics of sympathetic activity at babies for 2-3 days of life
OueHka onucaTenbHOM CTaTUCTUKM CUMNATUYECKOW aKTUBHOCTM Y MNALEHLEB Ha 2-3-8 CYTKM XKU3HU

Amplitude of fashion, AM,, conv. un. / Crlterlgn of Kolmogoro-ﬂ
0 n Me o o va—Smirnova / Kpurepnit
Amnnutyna mozabsl, AM,, yci. en. 25 75
0 Konmoroposa—CmupHoBa
Groups la & 2 / I'pynmer la u 2 57 & 69 39 & 43 30 & 31 44 & 55 0.001
Groups 1b & 2 / I'pynmst 16 u 2 15 & 69 39 & 43 29 & 31 45 & 55 0.001
Note. Me — Mediana, Max — maximum, Min — minimum, » — numbers, Q — quartile.
Ilpumeuanue. Me — mennana, Max — MaKcHUMallbHOE 3HadeHHEe, Min — MUHHMajlbHOE 3HAYCHHE, 7 — KOIUYECTBO, O —

KBapTHIIb.

4.12 times less often; and toxic erythema was
1.84 times higher, while the incidence of birth tumor
was 1.85 times lower. In all the cases, toxic erythema
disappeared by the time the infant was discharged
from the perinatal center, and the birth tumor in most
of the infants was not found on the third day of life.
All the children developed transient hyperbilirubine-
mia and erythrodieresis, with transient hyperbilirubi-
nemia associated with physiological jaundice with the
same incidence (53.33 and 56.52%). The incidence of
functioning atrial communication was similar (60%
and 64.58%). From the second to fifth day of life,
open ductus arteriosus was observed 1.37 times more
often. The incidence of transient polycythemia was
approximately the same (26.67 and 25%), transient hy-
perfunction and impaired myocardial metabolism were
noted 1.71 times less often, and transient activation
of the sympathoadrenal system was less pronounced
(Tables 4-6).

Assessment of the central nervous system changes
showed that in group 1b, the incidence of grade 1
cerebral ischemia was 2.09 times higher compared
with that in group 2. Inhibition of the central ner-
vous system was recorded 2.93 times more often.
Autonomic nervous system disorder occurrence was
high (33.33%). Cephalohematoma was diagnosed in
a comparable percentage of cases (6.67% and 7.25%)
(Table 4).

Neurosonography revealed that the incidence of
vascular plexus cysts and grade 1 cerebral ventricu-
lar dilatation in group 1b and in group 2 infants was
the same. In both groups, it was diagnosed in every
second infant. The incidence of intraventricular hemor-
rhage was three times higher (Table 4).

Group 1b infants showed an incidence of cryptor-
chidism 4.6 times higher than group 2 infants, where-
as the incidence of hydrocele was 5.8 times lower.
Renal pyelectasis was detected 2.3 times more often
(Table 4).

Regarding the heart profile, deflection of the an-
terior mitral valve leaflet in group 1b was observed
2.08 times rarer than in group 2. Moreover, interven-
tricular septum defect was 2.13 times higher, and the
incidence of additional chords and/or trabeculac was
the same (60% and 62.5%) (Table 4).

Through an assessment of the transitory physi-
ological conditions, it was found that the incidence
of transient loss of initial body weight on the first or
second day of life was 1.54 times higher in group 1b
than in group la, while the incidence of transient hy-
poglycemia (which was corrected in the vast majority
of cases) was 6.5 times lower. Toxic erythema (13.33
and 12.28%) and birth tumor (13.33 and 14.04%) were
observed in a comparable percentage of cases. The
children developed transient hyperbilirubinemia and
erythrodieresis, with transient hyperbilirubinemia as-
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sociated with physiological jaundice 1.35 times less
often; functioning interatrial communication and open
ductus arteriosus from the second to fifth day of life
were 1.09 and 2.35 times higher, respectively; tran-
sient polycythemia was 1.19 times lower; transient
hyperfunction and myocardial metabolic disorder was
1.5 times lower; and transient activation of the sympa-
thoadrenal system did not have statistically significant
differences (Tables 4-6).

Assessment of changes in the central nervous sys-
tem revealed that in group 1b, the incidence of grade
1-2 cerebral ischemia was 1.78 times higher than in
group la. Inhibition of the central nervous system was
diagnosed 1.31 times more often, and the incidence of
the autonomic nervous system disorders was similarly
high (33.33% and 40.63%). Cephalohematoma was
determined 1.9 times more often (Table 4).

Analysis of the neurosonographic data revealed that
occurrence of vascular plexus cysts in group 1b was
1.3 times lower than in group la, grade 1 ventricular
dilatation was 1.92 times higher, and the incidence of
grade 1 intraventricular hemorrhages was higher. It
was diagnosed in every fourth infant (Table 4).

Cryptorchidism was diagnosed 7.62 times more of-
ten in group lb infants than in group la infants, and
hydrocele was diagnosed 3.51 times less often. The
incidence of renal pyelectasis was 1.31 times lower
(Table 4).

As regards the heart profile, the incidence of the
deflection of the anterior mitral valve leaflet in group
1b was observed to be 2.08 times rarer than in group
2, the incidence of the interventricular septum defect
was 6.26 times higher, and additional chords and/or
trabeculae was the same (60% and 65.96%) (Table 4).

At 1 month, acute respiratory infection incidence
in group 1b infants was, respectively, 4.94 times and
3.72 times higher than in groups la and 2 infants;
the incidence of anemia was 7.14 times higher; and
dermatitis was 7.69 times and 15.39 times lower, re-
spectively. In group la, compared with group 2, the
incidence of acute respiratory infections and derma-
titis were 1.33 times and 2 times lower, respectively.
At 3 months, the incidence of anemia in group 1b com-
pared with groups la and 2 was 4.38 and 3.56 times
higher, respectively. Moreover, the incidence of acute
respiratory infections was 1.47 and 1.18 times lower.
In group lb, atopic dermatitis was 1.33 times low-
er than in group la and 2.54 times higher than in
group 2b. Compared with group 2, the incidence of
acute respiratory infections and atopic dermatitis was
1.24 and 3.39 times higher in group la, and the inci-
dence of anemia was 1.23 times lower. At 6 months,
in group 1b compared with groups la and 2, the in-
cidence of anemia was 3.23 and 2.37 times higher,

the incidence of acute respiratory infections was 2.32
and 2.17 times lower, and the incidence of atopic der-
matitis was 2.17 and 1.44 times lower, respectively.
In group la, the incidence of acute respiratory infec-
tions and atopic dermatitis was higher and the inci-
dence of anemia was lower than in group 2.

At 9 months, the incidence of acute respiratory
infections in group 1b compared with groups la and
2 was 1.21 and 1.52 times lower and atopic dermatitis
was 2.44 and 1.77 times lower, respectively. In group
1b, compared with groups la and 2, the incidence
of anemia was approximately the same (9.09% and
9.76%). In group la, compared with group 2, the in-
cidence of acute respiratory infections, anemia, and
atopic dermatitis was the same in groups la and 2.

At 12 months, in group 1b compared with groups la
and 2, the incidence of acute respiratory infections was
1.36 and 1.76 times higher, respectively. In groups la
and 1b, anemia was not noted, while in group 2, its
incidence was 3.45%. Atopic dermatitis was diagnosed
in 2.44% of children from group la, in 9.09% from
group 1b, and in 17.24% from group 2 (Fig. 1).

Figure 1 indicates that in group la, the peak inci-
dence of acute respiratory infections was at 6 months
and the increase in incidence was registered at
12 months. In group 1b, the peak incidence of acute
respiratory infections was observed at 12 months;
in group 2, it was at 6 months. In groups la, 1b,
and 2, the peak incidence of anemia was observed at
3 months. In group la, the peak of atopic dermati-
tis occurrence was at 6 months; in group 1b, it was
at 12 months; and in group 2, it was at 1, 6, and
12 months.

Assessment of the degree of body’s adaptation to
environmental conditions on the second or the third
day of life showed high percentage of its violation.
Thus, violation of the degree of body’s adaptation to
environmental conditions was found in 71.93% of in-
fants from group la, in 73.33% of infants from group
1b, and in 81.16% of infants from group 2. The most
unsatisfactory degree of the body’s adaptation to envi-
ronmental conditions (Table 7) was shown in groups
la and 2 (42.11% and 40.58%, respectively). In group
1b, stress and overstress adaptation (40%) were noted.
In group 1b, compared with groups la and 2, the
incidence of adaptation failure was high (20%).

An analysis of the degree of the body’s adapta-
tion to environmental conditions at age 1 month re-
vealed its decrease in dynamics but high incidence of
its violation. But in groups la and 1b, it was lower
(67.31% and 64.29%, respectively) compared with
infants from group 2 (75.36%). Among violations of
the degree of the body’s adaptation to environmental
conditions presented in Table 7, stress and overstress
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adaptation were the most frequent among the infants
from groups la and 2, while satisfactory adaptation
was the most frequent among the infants from group
1b. However, the incidence of adaptation failure was
higher in groups 1b and 2 than in group la.

An assessment of the degree of the body’s adaptation
to environmental conditions at age 3 months revealed
its violation in 68.89% of children from group 1a, while
the indicator remained unchanged in dynamics. In 75%
of children from group 1b, the indicator increased in
dynamics, and decreased in 62.3% of children from
group 2. Among violations of the degree of the body’s
adaptation to environmental conditions presented in Ta-
ble 7, stress and overstress adaptation were the most
frequent among the children from groups la (33.33%),
1b (41.67%), and 2 (31.15%). In groups la and 1b, the
incidence of adaptation failure increased in dynamics,
while it decreased in group 2.

An assessment of the degree of the body’s adap-
tation to environmental conditions at age 6 months
revealed that all the examined children showed an
improvement in adaptation. Among violations of the
degree of the body’s adaptation to environmental
conditions shown in Table 7, stress and overstress
adaptation were the most frequent (30.23%) among
the children from group la, adaptation and overstress
adaptation (23.04%) and unsatisfactory adaptation
(23.04%) were the most frequent among the children
from group 1b, and adaptation and overstress adapta-
tion were the most frequent in group 2a (35.19%). The
incidence of adaptation failure decreased in dynamics,
depending on the type of IUGR.

An assessment of the degree of the body’s adap-
tation to environmental conditions at age 12 months
indicated that it lowered in children with IUGR, es-
pecially in those from group 1b compared with child-
ren of group 2. Among violations of the degree of
the body’s adaptation to environmental conditions
presented in Table 7, stress and overstress adaptation
and unsatisfactory adaptation were the most frequent
among children from groups la and 1b, whereas
stress and overstress adaptation were the most fre-
quent among children of group 2 (24.14%). In children
from groups la, 1b, and 2, the incidence of failure of
adaptation did not significantly change in dynamics
and was not associated with the IUGR type.

Determining the body’s adaptation to environmen-
tal conditions in infants allowed individualized clini-
cal observation. This study is the first to assess the
characteristics of the degree of adaptation to environ-
mental conditions of full-term infants with different
types of mild IUGR. Indeed, these children can be
reported as practically healthy following the guide-
lines “On the Procedure for Conducting Preventive
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Fig. 1. Assessment of frequency of incidence of anemia, der-

matitis, sharp respiratory infections at children: a -
Group 1a, b - Group 1b, ¢ - Group 2

Puc. 1. OueHka yacToTbl 3a601€BaeMOCTU aHEMUEN, AepMaTH-
TOM, OCTPbIMU PECNUPATOPHBLIMU UH(DEKLUAMMU Y feTel:
a — rpynna 1a, b — rpynna 16, ¢ — rpynna 2

Medical Examinations of Minors”! in first-level
medical institutions and with satisfactory body ad-
aptation to environmental conditions. They were re-
commended a normal daily routine with good nutrition
and tempering. Among the children from group la,
28.07% needed these measures at birth, 32.69% at
1 month, 31.11% at 3 months, 51.16% at 6 months,
and 48.78% at 12 months. Among children from group
1b, 26.67% needed them at birth, 35.71% at 1 month,
25% at 3 months; 46.15% at 6 months, and 36.36%
at 12 months.

' Order of the Ministry of Health of the Russian Federation No. 514n

of August 10, 2017 “On the procedure for conducting preventive
medical examinations of minors”. URL: http://sch1368uz.mskobr.ru/
files/prikaz_minzdrava_514n_o_profah_rtf.pdf.
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Table 7 / Tabnuya 7

Assessment of extent of adaptation of an organism to environment conditions at children
OueHka cTeneHn afanTauumn opraHM3ma K yC0BUSM Cpefibl y feTei

Extent of adaptation of an organism to environment conditions, abs. % / Ctenens aganTta-
Group / . LMK OpraHu3Ma K yCJIOBHSM Cpeibl, abc. %
Period / [Tepuon - - - - -

I'pynma Satisfactory / Ynos- | Tension and overstrain / Hanpsixe- | Unsatisfactory / He- | Failure /

JEeTBOPUTEIbHAS HUE U NepeHaNpsKeHUe ynosnerBoputenbHas | CpbiB

Group la / 2-3 days / cyTkn 16 (28.07) 13 (22.81) 24 (42.11) 4 (7.02)
I'pyra la 1 month / mecsin 17 (32.69) 19 (36.54) 11 (21.15) 5(9.62)
3 months / mecsa 14 (31.11) 15 (33.33) 11 (24.44) 5 (11.11)

6 months / mecsima 21 (51.16) 13 (30.23) 5 (11.63) 3 (6.98)

12 months / mecsia 20 (48.78) 8 (19.51) 9 (21.95) 4 (9.76)

Group 1b/ 2-3 days / cyTkn 4 (26.67) 6 (40) 2 (13.33) 3 (20)
I'pynna 16 1 month / mecsin 5 (35.71) 4 (28.57) 3 (21.43) 2 (14.29)
3 months / mecsina 3 (25) 5 (41.67) 2 (16.67) 2 (16.67)

6 months / mecsia 6 (46.15) 3 (23.04) 3(23.04) 1 (7.69)

12 months / mecsa 4 (36.36) 2 (18.18) 2 (18.18) 1 (9.09)
Group 2/ 2-3 days / cyTkn 13 (18.84) 18 (26.09) 28 (40.58) 10 (14.49)
I'pyrima 2 1 month / mecsry 16 (24.62) 22 (33.85) 17 (26.25) 10 (15.38)
3 months / mecsina 23 (37.7) 19 (31.15) 12 (19.67) 7 (11.48)

6 months / mecsa 25 (46.3) 19 (35.19) 5(9.26) 5(9.26)

12 months / mecsia 29 (50) 14 (24.14) 11 (18.97) 4 (6.9)

When identifying violations of the degree of the
body’s adaptation to environmental conditions among
infants with congenital mild IUGR, it is necessary to
distinguish a group of dispensary observation and to
take additional diagnostic and therapeutic measures.
Highly qualified doctors, neonatologists, and pedia-
tricians determine their volume, timing, and whether
they are needed or not based on the tests and assess-
ments of anamnestic data in critical periods of growth,
that is, at birth and at 1, 3, 6, and 12 months of life,
considering the characteristics of adaptation to envi-
ronmental conditions. This will correctly substantiate
the high-risk strategy (personalized approach) in dis-
pensary observation of infants, routing, and the level
of medical institutions.

The regimen of children with congenital mild
IUGR and stress and overstress adaptation can be
normal and their feeding rational. They need harden-
ing, nondrug treatments. The degree of their bodies’
adaptation to environmental conditions should be de-
termined, feasible in first-level medical institutions.
In our study, in group la, 22.81% of children required
such measures at birth, 36.54% at 1 month, 33.33%
at 3 months, 30.23% at 6 months, and 19.51% at
12 months. In group 1b, 40% of children required
them at birth, 28.57% at 1 month, 41.67% at 3 months,
23.04% at 6 months, and 18.18% at 12 months.

Medical interventions for congenital mild IUGR
children with unsatisfactory adaptation and adapta-

tion failure should be performed in second-level and
third-level medical institutions, respectively. In our
study, 49.13% of children from group la required
such measures at birth, 30.77% at 1 month, 35.55%
at 3 months, 18.61% at 6 months, and 31.71% at
12 months. Among the children from group 1b,
33.33% required them at birth, 35.72% at 1 month,
33.33% at 3 months, 30.76% at 6 months, and 27.27%
at 12 months.

DISCUSSION

IUGR in children, and subsequently in adults,
remains understudied. Thus, the issues of features
of nosological form correction in affected children
are unknown. The results of this study coincide
with the literature [2, 5, 7, 8] and suggest that mild
IUGR affects the adaptation of infants in subse-
quent periods of life. Each organ, organ system, and
the whole body of the infant with IUGR functions
differently in the subsequent stages of life, compli-
cating the differential diagnosis with the onset of
diseases. Thus, the differential diagnosis between
transitory physiological and pathological conditions
in the early neonatal period of the infants with
IUGR was challenging. Because the infants were
at the early neonatal period of life, most of the
diagnosed conditions were not treated, although in
some cases it was necessary; we described them
as transitory physiological conditions. Difficulties
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in differential diagnosis led to delayed identifica-
tion of the onset of diseases, resulting in untimely
and inadequate treatment, increasing morbidity and
disability among adults and, subsequently, social
and economic costs. Due to the lack of systemic
measures, the affected children lack professional
medical care.

Despite the fact that the IUGR effects are well-
known and well-studied, in Russia, most of the infants
with mild IUGR are discharged from perinatal centers
in the third to fifth day of life, which is confirmed
to be unacceptable based on the results of this study.
We first determined the number of children who can
be discharged from the perinatal centers in the third
to fifth day of life and subsequently observed if they
are healthy based on the degree of their bodies’ ad-
aptation to environmental conditions. This criterion
was met in only 28.07% of infants with mild [UGR
of asymmetric type and 26.67% of infants with mild
IUGR of symmetric type.

CONCLUSION

Determining the degree of the body’s adapta-
tion to environmental conditions makes it possible
to identify dispensary observation groups at the
perinatal stage, determine the routing and level of
the medical institution at the outpatient stage, and
timely diagnose and prevent cerebral ischemia, ane-
mia, acute respiratory infections, atopic dermatitis,
and changes in the degree of the body’s adaptation
to environmental conditions and to treat their conse-
quences. The start of treatment and preventive mea-
sures, their type, and the need for repeated courses
are determined individually.
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