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ABSTRACT

BACKGROUND: Thyroid dysfunction can cause adverse effects on metabolic changes in the body and disturbances during
the gestational period and intrauterine development of the fetus. In developing prevention methods, it is crucial to objectively
substantiate and re-confirm theoretical assumptions.

AIM: To assess the functional state of the fetus in pregnant women with certain thyroid diseases.

MATERIAL AND METHODS: The results of instrumental studies in 118 pregnant women, who were divided into three clinical
groups, were analyzed. Group 1 (44 people) consisted of patients with autoimmune thyroiditis (AIT). Group 2 (52 people) included
patients with diffuse toxic goiter. Group 3 (control group) consisted of 22 pregnant women who had no somatic pathology and
gestational complications. Thyroid diseases were diagnosed by an endocrinologist during a consultation in the third trimester
of pregnancy based on laboratory and instrumental data. The functional state of the fetus was assessed using the total result
of cardiotocographic and ultrasound studies, for which Partecust (Siemens, Germany) and Aloka-1700 (Hitachi, Japan) were
used. Statistical processing of clinical material was performed using StatSoft software (Russia).

RESULTS: A comprehensive assessment of the adaptive capabilities of the fetus showed changes in its functional state in
pregnant women with thyroid pathology. Prognostically, the most crucial characteristic in pregnant women with autoimmune
thyroiditis and diffuse toxic goiter is a decrease to 0-1 point in indicators that determine motor activity and tone, respiratory
movements, and reaction to a non-stress test. Among patients with autoimmune thyroiditis and diffuse toxic goiter, a high
assessment of the biophysical profile of the fetus occurred 4 and 3.4 times, respectively, less often than among women with a
normal pregnancy (among pregnant women without somatic pathology and gestational complications).

CONCLUSION: Disturbances in thyroid gland function during the gestational period can have an adverse effect on the
development of the fetus, which is a theoretical basis for the development of treatment and preventive methods aimed at
improving perinatal outcomes in this group of patients.
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AHHOTALLMSA

06ocHoBaHue. HapylueHus GyHKUMM LMTOBUIHONM Xene3bl MOryT OKa3blBaTb HEOMAronpuATHOE BMSIHUE HA MeTabonuue-
CKME U3MEHEHMS B OpraHM3Me, HapyLLEHUs TeYeHUs recTaLmMoHHOro Nepuoaa U BHYTpUyTpobHoe passuThe nnoga. [ina pas-
paboTku MeToA0B NPOGMNAKTUKM yKa3aHHbIX MPOLLECCOB Ba)HbIM siBAsSETCA 06beKTMBHOE 060CHOBaHWe MOAXO0AO0B K 3TOM
npobneme 1 NOBTOPHOE NOATBEPKAEHUE TEOPETUYECKUX NPEANONOKEHMIA.

Llenb uccnepoBanmusa. OueHnTb QyHKUMOHANbHOE COCTOSIHUE MNoAa Y bepeMeHHbIX C HEKOTOPbIMK 3ab0N1EBaHUAMM LNTO-
BU/IHOW ene3bl.

Marepuan u Metopbl. [lpoaHanuavpoBaHbl pesynbTaTbl MHCTPYMEHTaNbHbLIX UccieoBaHuii y 118 GepeMeHHbIX, KOTOpbIX
pasfennnm Ha 3 KnuHudeckue rpynnbl: 1-8 (n=44) — NauMeHTKN C ayTOMMMYHHBIM TUPEOMAUTOM; 2-1 (n=52) — naumeHTKM
¢ amddy3HbIM TOKCUYECKUM 3060M; 3-5, KOHTpOsbHas (n=22) — naumeHTKM 6e3 coMaTM4eCKoW NaTosioruu W recTaumoH-
HbIX OCNOXHeHWi. [luarHo3 3aboneBaHui LMTOBUAHOMW Jene3bl CTaBWU BPay-3HAOKPUHONON NMpU KOHCYNbTaTUBHOM MPUEME
B TPETbEM TpUMeCTpe HepeMeHHOCTM Ha OCHOBAHMU NabopaToOpPHO-UHCTPYMEHTANbHBIX JaHHbIX. DYHKLUMOHaNbHOe COCTOSHUSA
NNoAa OLEHUBANM N0 CYMMapHOMY pe3ynbTaTy KapAMoTOKOrpadKUyecKoro M yibTpasByKOBOr0 UCCe0BaHUIA, Ans Yero uc-
MoNb30BajiM annapartbl «Partecust» («Siemens», FepmaHus) u «Aloka-1700» («Hitachi», AnoHus). Ctatuctuyeckyto obpabot-
Ky KJIMHUYECKOro MaTepuana oCyLLECTBISIIM C NMOMOLLbI0 NporpaMMHoro obecrnedenus «StatSoft» (Poccus).

Pesynbrartbl. KomMnnekcHas oueHKa afanTauMoHHbIX BO3MOXHOCTENM MN0AA NOKasana U3MeHeHUst ero GyHKLMOHANbHOro
COCTOSHWA Y BepeMeHHbIX C NaToOrUen LMTOBMAHON Kene3bl. [lporHocTuyeckn Hambonee BaXHbIM Y 6epeMeHHbIX € ayTo-
MMMYHHBIM TUPEOUAUTOM U AU dY3HBIM TOKCMUECKUM 3000M ABNAETCSA CHUMKEHWE NOKa3aTenell, onpeaensowmx ero nsu-
raTesibHyl0 aKTUBHOCTb W TOHYC, AbIXaTeNIbHbIE ABUXKEHUS, a TaKKe peakLmMio Ha HECTPECCOBbINA TECT. Y NaUMEHTOK C ayToMM-
MYHHBIM TUPEOUANTOM U AU PY3HBIM TOKCMYECKUM 3000M BbICOKas OLEeHKa buodusnyeckoro npoduns niofa BCTpeyanach
COO0TBETCTBEHHO B 4,0 1 3,4 pa3a pexe, 4eM y bepeMeHHbIX 663 COMaTUYECKOW NaTONOrUK M reCTaLMOHHBIX OC/TOMXKHEHWMN.
3aknioueHue. HapyweHns GyHKUMW LUMTOBMAHOW Xenesbl B recTaUMOHHOM NepUode MOryT OKasbiBaTb HebnaronpusTHoe
B/MSIHME Ha pa3BUTME M0, YTO ABMIAETCA TEOPETUYECKUM 0BocHOBaHWeM Ans paspaboTkv 3ddeKTMBHbIX neyebHo-Mpo-
(QUNaKTUYECKUX METOZ0B, HaMNpaBJIEHHbIX Ha YITyYLLEHWe NepUHATaNbHBIX MCXOAO0B Y AaHHOM KaTeropiy NaumeHToK.

KnioueBble cnoBa: bepeMeHHble C 3a60/1eBaHUAMM LUTOBUAHON XKeNe3bl; KapanoToKorpadus; buodusndeckuii npoduns
nnoga.

Ana uMTMpoBaHus:
CvHumxuH C.I1., Ancabekosa M.K., Kapumosa [1.10., Hentobosa E.A. K Bonpocy 06 ocobeHHocTsx cocTosHA nnofia y bepeMeHHbIX ¢ 3aboneBaHnaMM LMTOBUL -
HoW xenesbl // ApxuB akyLuepcTsa v ruHekonorim um. B.O. CHervpésa. 2024. T. 11, N2 3. C. 342-349. DOI: https://doi.org/10.17816/a0g631633

Pykonucb nonyyena: 04.05.2024 Pykonucb ofo6pena: 13.08.2024 Ony6nukoBaHa online: 09.09.2024

A
2KO®BEKTOP Pacnpactparserca Ha yenosusax nuen3un CC BY-NC-ND 4.0 International
© 3ko-BexTop, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/aog631633
https://doi.org/10.17816/aog631633

ORIGINAL STUDY ARTICLES Vol 11 (3) 2024 VF Snegirev Archives of Obstetrics and Gynecology ]
44

DOI: https://doi.org/10.17816/a0g631633

XFRERIRREBEIZER) VKRS

Sergey P. Sinchikhin' 2, Malika K. Alsabekova' ?, Daniya Yu. Karimova®, Ekaterina A. Nelyubova®

! Astrakhan State Medical University, Astrakhan, Russia;

2 Saratov State Medical University named after V.I. Razumovsky, Saratov, Russia;
3 Mozhaisk central district hospital, Moscow region, Mozhaisk, Russia;

“ A.l. Burnazyan Federal Medical Biophysical Center, Moscow, Russia;

5 Volgograd State Medical University, Volgograd, Russia

I L

1CIUE, FUIRBRIRE X AL XA AR ARG . G gRIFIRFE R ELRIAG LS N K B 7= A A FI 2
AT e T IX S R A T, e W VS UE R X — R v, R B A B R
o

BHY, VA A R ORI 1 220k IR LI D RERES -

MERIGE, AT 11861 2 d A A A 45 AT T 08, X2 g8 53 34N I IR 4
F1H (AN B S REERRRR S 24 (52 ) HEIRIE % 55 1% FUR IR &
Fy 3, XA (22 N WIE TG YRR AL AR Ok F RORE B B . HOIR B s 12 W 2
FH PN 9 WA 27 SR AE S R e A 2 12 AR 9 S 06 | A 28 B B 1 . iR ) LI Sheg R 2l i A H
Partecust (f[E Siemens 2 #]) Fl Aloka-1700 (HA Hitachi &) #HATHIC3IE
FEE A B 286 45 R ATV . StatSoft #AfF (EF ) Xl R RL#AT Ge it Ak
it

GER, X LEMNAEINEE BTN B, BE FRIRER 2GR WG LI SR RE KA T
A4k WA H B g M HUIR IR 28 A0k P B M HOR IR B 2 0 SRk i, e B B 1 TS TR A A
YE NG LIZ G AR T PRI IE B DA JE RO I0 N AR BRI R B . 7E B B s i H
RIR 28 FNyRI8 Ve R FOR AR B ARG ) LA BRARRE VT 20 v 1R R A 2293 ) bE T R A s 2
R YR H ACRE ) 21K 4. Of5 AH3. 445 o

R0, GEURIAHVIR BRI X RG I LR B P2 EARIRE M, X NI R B 78 oS T2 R 3 B = T
J& WA BGE T AP 7 AR A T B AK

XHEE:  BA R ZE; LEE; IR LAEYERRHIE

5|AA3:

Sinchikhin SP, Alsabekova MK, Karimova DYu, Nelyubova EA. 2T B4 FUIR AR I Z2 10 s J LR IE RO HRAIE 19 R, V.. Snegirev Archives of
Obstetrics and Gynecology. 2024;11(3):342-349. DOI: https://doi.org/10.17816/a0g631633

WKTZ: 04.05.2024 }855%: 13.08.2024 A BEEE: 09.09.2024
V-2
ECOeVECTOR The article can be used under the CC BY-NC-ND 4.0 International License

© Eco-Vector, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/aog631633
https://doi.org/10.17816/aog631633

345

ORIGINAL STUDY ARTICLES

INTRODUCTION

The incidence of thyroid diseases (autoimmune thyroiditis
and diffuse toxic goiter) tends to increase worldwide [1-4].
Endocrine changes associated with thyroid dysfunction are
more common in women than in men [1, 5].

It should be noted that during pregnancy a woman’s
body is exposed to increased endocrine organs stress due to
hormonal changes and formation of fetoplacental complex
(1,3, 5]

Thyroid hormones such as thyroxine (T4) and
triiodothyronine (T3) are pivotal for both intrauterine fetal
development and the child's subsequent extrauterine life [2,
4, 6].

Both low and high levels of thyroid hormones are known
to be capable of triggering spontaneous abortion, premature
birth, low birth weight, hypoxic and ischemic changes in the
brain, etc. [1, 3-6]. Therefore, it is important to continue
studying the influence of thyroid function on intrauterine fetal
status [2-4].

AIM

The aim of the study was to evaluate the functional status
of a fetus in pregnant women with certain thyroid disorders.

MATERIALS AND METHODS

The results of functional fetal assessment were
evaluated in 118 pregnant women, who were divided into
3 groups: group 1 (n=44) included patients with autoimmune
thyroiditis; group 2 (n=52) patients with diffuse toxic goiter;
control group 3 (n=22) patients without physical diseases and
gestational complications. Thyroid disease was diagnosed
by an endocrinologist during a third trimester consultation
based on laboratory and instrumental data. It should be
noted that all patients with thyroid diseases first consulted a
gynecologist for pregnancy only in the third trimester. Until
then, patients with these thyroid disorders had not been
followed by an obstetrician/gynecologist or a specialist.

For functional assessment of the fetal status,
cardiotocographic curves and ultrasound results obtained at
32-40 weeks of gestation were evaluated.

Cardiotocography (CTG) was performed using a
Partecust cardiomonitor (Siemens, Germany) to determine
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the fetal heart rate, rate variability, fetal movement count,
and maximum change in heart rate during movement. CTG
data were used for integrated assessment of the fetal
status. Computer analysis of CTG was performed using a
Fisher score. An International Federation of Gynecology and
Obstetrics (FIGO) scale was used for grading.

A fetal biophysical profile was determined using a
6-parameter approach including a non-stress test and
ultrasound parameters obtained using an Aloka-1700
system (Hitachi, Japan), such as fetal breathing movements,
motor activity and tone, amniotic fluid volume, and placental
maturity. Each parameter was scored from 0 to 2.

StatSoft (Russia) was used for statistical processing
of the evaluated clinical material. Means and standard
deviations were calculated. Student’s t-test was used to
determine the reliability of the values between the groups
compared.

RESULTS AND DISCUSSION

As shown in Table 1, basal fetal heart rate was not
significantly different between groups and averaged
140-147 beats/min. In pregnant women with autoimmune
thyroiditis and diffuse toxic goiter, fetal basal heart rate
variability was significantly (p <0.05) reduced compared to
normal pregnant women.

In addition, the control group had a significantly
(p < 0.05) higher acceleration amplitude (10.4+0.7 per hour)
than pregnant women with autoimmune thyroiditis and
diffuse toxic goiter. It should be noted that in 4 patients
with autoimmune thyroiditis (9.1%), fetal cardiotocography
patterns had a monotonous basal rhythm.

In general, the mean fetal CTG score was significantly
(p <0.05) lower in pregnant women with autoimmune
thyroiditis and diffuse toxic goiter compared to controls.
This suggests chronic fetal hypoxia in patients with thyroid
disease.

The instrumental study of fetal reactivity (mobility)
during exercise testing in pregnant women is important
for a comprehensive assessment of the adaptive fetal
capacity. Non-stress testing records a response of the fetal
cardiovascular system in response to fetal movements [7]. A
good outcome is defined as a positive reactive test with at
least 2 fetal heart rate increases of 15 beats/min lasting at
least 15 seconds associated with fetal movements [7].

Table 1. Features of fetal cardiotocograms in pregnant women studied (M+m)

Group 2 (n=52)

Group 3 (n=22)

Indicator Group 1 (n=44)
Basal rhythm (bpm) 145.0+7.0
Variability (bpm) 6.3+1.4*
Accelerations (per 1 hour) 6.6+0.8*
Cardiotocogram assessment (points) 6.3+0.4*

148.0+2.0 142.047.0
7.1£0.8* 11.7+0.9
8.2+0.2* 10.4+0.7
7.3£0.1% 8.3+0.4

* Significance (p <0.05) of differences in indicators compared with values in pregnant women from group 3 (control).
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Table 2. Results of non-stress test in pregnant women studied, n (%)
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Non-stress test

Group 1 (n=44)

Group 2 (n=52)

Group 3 (n=22)

Reactive 32 (72.2%)
Questionable 10 (23.8)
Areactive 2 (4.0)

38 (73.1%) 21 (95.9)
10(19.2) 109.1)
4(1.7) —

* Significance (p <0.05) of differences in indicators compared with values in pregnant women from group 3 (control).

The studies conducted showed that during pregnancy,
patients with thyroid dysfunction were significantly (p < 0.05)
less likely to have a reactive positive non-stress test
compared to pregnant women in the control group (Table 2).

Table 3 shows results of assessment of fetal biophysical
profile in pregnant women from different groups.

A fetal score of 10-12 was observed in only 6 (13.6%)
pregnant women with autoimmune thyroiditis, whereas a
high score indicating normal fetal condition was 4 times
more common in 54.5% of clinical cases in controls.

In patients with diffuse toxic goiter, a fetal biophysical
profile with a high score of 10-12 was recorded in 7 (15.9%)
cases, which was also significantly less (3.4 times) than in
the control group (p <0.05).

In pregnant women with autoimmune thyroiditis and
diffuse toxic goiter, 14 (31.8%) and 20 (38.5%) fetuses in
groups 1 and 2, respectively, had a satisfactory score. In 10

(45.5%) cases in the control group, such a fetal score was
reported according to the biophysical profile.

A controversial fetal biophysical profile was obtained in
18 (40.9%) and 21 (40.4%) pregnant women with autoimmune
thyroiditis and diffuse toxic goiter, respectively. In addition,
newborns were more likely (90%) to have Apgar scores of 7/7
or 7/8 and various types of postnatal adjustment disorders in
the early neonatal period.

An abnormal fetal biophysical profile was reported in 6
(13.6%) pregnant women with autoimmune thyroiditis and in
4 (71.7%) pregnant women with diffuse toxic goiter. In these
clinical situations, pregnant women had premature deliveries
and neonates were born with moderate asphyxia and required
intensive care in the early neonatal period.

It should be noted that changes in CTG parameters and
fetal biophysical profile are objective criteria for assessing
intrauterine status [7].

Table 3. Assessment of the biophysical profile of the fetus in compared groups, n (%)

Indicators Points Group 1 (n=44) Group 2 (n=52) Group 3 (n=22)
Fetal breathing movements 2 12 (27.3) 29 (57.7) 21 (95.5)
1 10 (22.7) 4(1.7) 1(4.5)
0 22 (50.0) 15(26.9) —
Fetal tone 2 19 (45.5) 41 (80.8) 21 (95.5)
1 4(9.1) 5(11.5) 1(4.5)
0 19 (45.5) 4(1.7) —
Fetal motor activity 2 30 (68.2%) 41 (80.8) 21 (95.5)
1 12 (27.3) 10(19.2) 1(4.5)
0 2 (4.5) — —
Stages of placental maturity 2 21 (50.0%) 29 (57.7) 17 (77.3)
1 16 (36.4) 13(23.1) 4(18.2)
0 6(13.6) 9(19.2) 1(4.5)
Amniotic fluid 2 24 (54.5) 37 (73.1) 21(95.5)
1 10 (22.7) 8 (15.4) 1(4.5)
0 10(22.7) 5(11.5) —
Non-stress test 2 32 (72.7) 36 (69.2) 19 (86.3)
1 8(18.2) 6 (23.1) 2(9.1)
0 4(9.1) 4(1.7) 1(4.5)

* Significance (p <0.05) of differences in indicators compared with values in pregnant women from group 3 (control).
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Our data confirm the findings of other authors [1-6] that
thyroid disease significantly contributes to fetoplacental
insufficiency with chronic fetal hypoxia.

In pregnant women with autoimmune thyroiditis and
diffuse toxic goiter, changes in respiration, motor function,
and muscle tone during fetal instrumental assessment serve
as crucial prognostic factors. Non-stress testing is also
important in assessing intrauterine fetal status and predicting
perinatal outcomes.

CONCLUSION

Our study showed that thyroid dysfunction in pregnant
women can negatively affect fetal development. Again, it
should be noted that the patients included in this study
were not followed by an obstetrician-gynecologist and,
for various reasons, did not undergo comprehensive
examination until the third trimester. It is possible that
early detection of endocrine disorders and timely initiation
of treatment to normalize thyroid function may be beneficial
to a fetoplacental complex and may prevent chronic fetal
hypoxia. This study may serve as a theoretical basis for
the development of preventive and therapeutic options

Yol 17(3) 2024
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to improve perinatal outcomes in pregnant women with
thyroid disease.
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