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Hypothyroidism syndrome as a risk factor
for parasympathetic innervation disorders
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The objective: to study the significance of the presence of hypothyroidism syndrome as a risk factor for the development of autonomic
neuropathy (AN).

Materials and methods. The study involved 77 women, of whom 31 had hypothyroidism syndrome, and 46 had euthyroid thyroid pathol-
ogy. The age of patients with hypothyroidism syndrome ranged from 24 to 57 years and averaged 42.4+9.20 years, mean age patients of
the euthyroid pathology group of the thyroid gland was equal to 40.0£12.22 years (age interval 20—63 years). Patients underwent an ul-
trasound examination of the thyroid gland, fasting glycemia levels, Alc, TSH, T4s, T3s, blood creatinine levels, and GFR were calculated
using CKD-EPI on line equations. In addition, antithyroglobulin and antithyroperoxidase levels were determined. To diagnose autonomic
neuropathy, a Valsalva test and a deep breathing test were used. Statistical analysis was performed using the standard computer program
Microsoft Excel.

Results. The state of autonomous innervation was normal in 71.0% of the examined hypothyroidism group and in 97.8% of the euthyroidism
group. AN was absent both in hypothyroidism syndrome (0.0%) and in euthyroid thyroid pathology (0.0%). Moreover, the “borderline
state” of autonomic innervation was observed in 29.0% of the examined groups of hypothyroidism syndrome and only 2.2% of the examined
groups of thyroid euthyroid pathology (p=0.0019). The chance of finding parasympathetic disorders in the hypothyroidism group was 0.409,
and in the group of euthyroid thyroid pathology was 0.022.

Conclusions. Thus, in the presence of hypothyroidism, the chances of finding autonomic disorders were 18.409 times higher than those for
euthyroid thyroid pathology, which requires appropriate correction when planning comprehensive treatment tactics.
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CuHApPOM rinoTupeo3sy gk pakTop pu3nKy BUHUKHEHHS NOpyLUeHb NapacuMnaTU4YHol iHHepBawuir
Aniesa lNoxHaw Inbxam kn3un

Mema 0ocaioxcenns: BUBUCHHS CUHAPOMY TiOTUPEO3Y sIK (DaKTOPa PUUKY PO3BUTKY aBTOHOMHOI HetiporaTii (AH).

Mamepianu ma memoou. Y JOCHiIFKEHH] B3N y9acTh 77 JKiHOK, 3 AkuX y 31 giarHocToBanuii CHHAPOM TimoTHpPeosy, a y 46 — eyTupeoiana ma-
ToJiorist muTonoAi6Hoi 3am03u (1113). Bik XBOpHX i3 CUHAPOMOM TilOTHPEO3y KOJMBABCS Y ianasoHi Bi 24 10 57 POKiB i B cepe/lHbOMY CTAHOBUB
42,4%9,20 poky; cepeaiii Bik xBopux rpymu eytupeoianoi marosorii 1113 nopismiosas 40,0+12,22 poky (Bikosuii intepsar 20—63 poky). XBopum
MPOBOIMIIK YJIbTPa3zByKoBe oOctexenns 1113, Busnauanu piBHi ruikewmii Hartiie, piserb Ale, TTT, T4c, T3c, BMicT KpeaTHHiHY B KPOBI, a TAKOK
o6uncaentss CK® za pisusaasivu CKD-EPI on line. KpiMm 1b0ro, TpoBoAnIIN BUsHAYEHHSI PiBHIB aHTHTHPOTIOOYIIHY i aHTHTHPOIIEPOKCHAA3H.
Jlst miarnoctukn AH 3actocoByBaim npody Basibcanbsu i Tect «riboke quxanmsiy. CTaTHCTHYHIN aHAITi3 TPOBOJIIIN 32 JI0IIOMOTOIO CTaHIaPT-
Hoi komir'orepHoi nporpamu Microsoft Excel.

Pesyavmamu. Cran apronomuoi innepsanii 6yB nopmaasuum y 71,0% o6cresxenux rpynu rinotupeosy iy 97,8% rpynu eyrupeosy.
AH Gyna BigcyThs gk npu cunapomi rinorupeosy (0,0%), Tak i npu eytupeoiauiit natosorii 113 (0,0%). [Ipu oMy «IpUKOPAOHHUIT
cTaH» aBTOHOMHOI iHHepBaii dikcysann y 29,0% ob6crexkeHnux TPy CHHAPOMY TinmoTupeosdy i jaume y 2,2% o6CTeKEHUX TPYIHU ey-
tupeoignoi narosorii 1113 (p=0,0019). Illanc BugBuTH napacuMnaTUyHi nopyuieHns B rpymi rimorupeosy cranosus 0,409, a B rpymi
eytupeoignoi natosorii I3 — 0,022.

3axarouenna. Orxe, 32 HASBHOCTI TiOTHPEO3y ITaHCH BUSBUTU aBTOHOMHI 1opymeHus B 18,409 pasy mepesuiityBain Taki npu eyTupeoiHiit
mratosiorii 113, 1o Bumarae BiZIoBiHOT KOPEKIIii 1Ti/ yac MIaHyBaHHSA TAKTUKU KOMIIJIEKCHOTO JIIKYBaHHS.

Kniouoei crosa: asmonomma netiponamis, CUHOPOM 2in0Omupeosy, eymupeoiona namonozis uunodionoi 3aio3u.

CuHApOM rmnoTupeo3sa Kak pakTop pyucka BO3HUKHOBEHUS HapyLUeHU napacuMnaTuieckom
WHHepBauun
AnueBa MNoHai Unbxam Kbi3bl

Ienv uccnedosanus: isyvene CUHAPOMa THIIOTHPEO3a Kak (haKTopa pUcKa pazBUTHsI aBTOHOMHON Heiiponariu (AH).

Mamepuanot u memodvt. B vicciesoBannu NpUHIM yyactue 77 RKeHIHH, U3 KOTOPLIX ¥ 31 IMarHocTHPOBAH CHHIPOM THIIOTHPEO3a, a
y 46 — aytupeonanas naroaorus murtoBuaHoil jkesesnr (IIJK). BozpacT 60abHBIX ¢ CHHAPOMOM THIIOTHPEO3a HAXOAUJICS B JHaNa3oHe
oT 24 110 57 set u B cpegHeM Obin paBen 42,4+9,20 rosa; cpeiHuil Bo3pacT O0JMbHBIX IPYIIIbL 3yTHpeouHol natosoruun [JK 6b11 paBen
40,0£12,22 rona (BospacThoii unrepsan 20—63 roga). BoibHbIM poBOAMIN YIbTpasdBykoBoe obcenoBanue K, onpenensan yposuu
ramkeMun natomak, yposeuns Ale, TTT, T4c, T3¢, comepkanue kpeatununa B KposH, a Takske Boranciaerne CK® mo ypasuenusm CKD-
EPI on line. I[ToMUMO 9TOTr0 TPOBOAMIN ONpe/eserne yPoBHEl aHTUTUPOrIO0YIMHA U aHTUTUPOTIepoKcuaasbl. s auarnoctukun AH
npumensiin 1pody Basbcanbsbl 1 Tect «rirybokoe apixanue». CTaTHCTHYECKHIT aHalIn3 IPOBO/IIIN € TIOMOIIBIO CTAHAAPTHONH KOMIIBIO-
TepHoii nporpammbl Microsoft Excel.

Pesynvmamot. Cocrosinne aBTOHOMHOIT HHHEPBaIu# G610 HOPMaIbHBIM Y 71,0% 00c/Ie[0BaHHBIX IPYIIIIbI TUIIOTHPEo3a u Yy 97,8% rpymibt 9y TH-
peosa. AH orcyrcrBoBasia kak nipu cunapome runorupeosa (0,0%), Tak v ipu syrupeonnoit narosorun K (0,0%). [Ipu aTom «morpannyHoe
COCTOSIHUE» aBTOHOMHOM nHHepBanuu hukcuposasin y 29,0% o0cieloBaHHbIX TPYIIIBI CHHAPOMA TUIIOTHPEO3a U JUIb Y 2,2% 06C/Ie/l0BAHHbIX
rpymisl ayTupeonnoii martosorun K (p=0,0019). Illanc BoIABUTH TapacuMIIaTH4YeCKUe HapyIIeHus B rpyie runotupeosda coctasui 0,409, a
B rpymie aytupeounasoit martosorun LK pasusiics 0,022,

3axarouenue. Takum 06pasoM, PK HAIMYNK THIIOTUPEO3A IIAHCHI BBISIBUTH ABTOHOMHBIE HapyiieHus B 18,409 pasa mpeBbllaii TakoBble Ipu
ayrupeonanoi marosornu K, uro tpeGyer cooTBeTcTBYIOMEH KOPPEKINY TIPHU IJIAHUPOBAHIN TAKTHKU KOMILIEKCHOTO JICUCHHS.

Kmouegvte crosa: asmonommas Heuponamusi, CUHOPOM ZUnOmupeo3a, SYmupeouoHas Namoi02ust WUMOBUOHOU HCEe3bl.
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Autonomic neuropathy (AN), characterized by damage to the
innervation of internal organs, can develop with many diseases, in-
cluding autoimmune and genetic pathology [1], but diabetes is the
main reason for its development [2]. AN is described in diseases
characterized by functional pathology of the thyroid gland (thyroid
gland) [1], however, while hundreds and even thousands of studies
have been devoted to autonomic diabetic neuropathy to the whole
world, only a few dozen works have been devoted to the study of
autonomic innervation disorders in thyroid pathology.

The objective: to study the significance of the presence of
hypothyroidism syndrome as a risk factor for the development of
autonomic neuropathy.

MATERIALS AND METHODS

The study involved 77 women, of whom 31 had hypothyroid-
ism syndrome and 46 had thyroid euthyroid pathology.

The age of patients with hypothyroidism syndrome ranged
from 24 to 57 years and averaged 42.4%9.20 years. The minimum
age of patients with a euthyroid thyroid pathology group was 20
years, and the maximum was 63 years. Moreover, the average age
of patients in this group corresponded to 40.0+12.22 years and
did not statistically significantly differ (p>0.05) from the age of
patients in the hypothyroidism group.

The criteria for inclusion in the study were:

* the presence of a female;

* age 18-65 years;

* the presence of manifest or subclinical hypothyroidism
syndrome (untreated or inadequately treated) or the pres-
ence of thyroid diseases in a state of euthyroidism.

Exclusion criteria from the study were:

* age over 65 years;

* the presence of diabetes mellitus or prediabetes (Alc >
5.7%, fasting glycemia of 100 mg/dl and higher) [6,7];

* the presence of a serious pathology on the part of the car-
diovascular or respiratory system, limiting the possibility
of conducting tests on the functional state of the autonom-
ic nervous system;

« reception of b-blockers;

* GFR level less than 60 ml / sec / 1.73 m?;

* lack of data to identify compliance with the inclusion criteria
in the study and the exclusion criteria from it: glycohemo-
globin (A1c); fasting glycemia; thyroid stimulating hormone
(TSH); free thyroxine (T4c); free triiodothyronine (T3c);
antithyroglobulin (anti-TG) and antithyroperoxidase (anti-
TPO); ultrasound examination of the thyroid gland;

An ultrasound examination of the thyroid gland was per-
formed on a SonoScape apparatus manufactured by SonoScape
Ltd (China) and Sonomed (Italy). Fasting glycemia levels were
determined using a Precision PCx Medi Sense laboratory glyce-
mic test apparatus (Abbot, USA) and corresponding test strips.
Atclevel was determined on an express analyzer («<SDA1¢ Care»
(SD biosensor, Korea) using the appropriate «test kit». Blood
creatinine values were determined on a Reflotron Plus express
analyzer (Roche Diagnostics Corporation, Switzerland) using
the corresponding «test strip.» GFR was also calculated using
the CKD-EPT on line equations [ 13] The levels of TSH, T4c,
and T3c were determined on a SelexOn express analyzer manu-
factured by Infopia Co. Ltd, Korea.

The levels of antithyroglobulin and antithyroperoxidase
were determined on a BioScreen MS-500 apparatus using re-
agents of the Human company (Germany).

Due to the fact that the «VM Center of Endocrinology, Di-
abetes and Metabolism» was a private medical institution, the
main limiting factor was the patient’s financial ability to fully
undergo an appropriate examination.

To diagnose autonomic neuropathy, a Valsalva test and a
deep breathing test were used. The results of the Valsalva test
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were evaluated by the Valsalva index, the results of the deep
breath test were evaluated by two indicators: the Expiratio / In-
spiratio index (E/I) and the Inspiratio - Expiratio index (I-E)
[ 2, 5-7] To interpret the values of each of the three indicated
indices, the corresponding criteria proposed by Ewing D.J [5]
and Mirzazade V.A. were used [ 6]. When evaluating the values
of indices, it was possible to have 3 types of answers: «norm»;
«Border state»; «<ADN».

Below is the data on the scoring of the results that formed the
basis of the study:

1) «Norm» — 0 points;

2) «Borderline condition» — 1 diagnostic point;

3) «AN» — 2 diagnostic points.

Due to the fact that according to the results of the Valsalva
test, each patient could receive only 2 ratings, and according to
the results of the «deep breathing» test, each patient could re-
ceive 4 ratings, to equalize the «weight» of each test, the number
of points scored according to the results of the Valsalva test was
multiplied by 2. Assume that the patient in total scored 2 points
according to the results of Valsalva’s test and 4 points accord-
ing to the results of the «deep breathing» test. The total assess-
ment of the results of this patient will be: 2 2 + 4 = 8 (diagnostic
points).

Statistical analysis was performed using the standard com-
puter program Microsoft Excel [8]. Group data are presented as
mean (M) * standard deviation (SD). The statistical significance
of differences between the fractions was determined using the 2
on line method [8]. A methodology for determining odds and
odds ratio has been applied [9, 10]. The odds calculation with a
95% confidence interval was calculated on line [12].

RESULTS AND ITS DISCUSSION

Of 31 patients with hypothyroidism syndrome, 5 patients
(16.1%) had postoperative hypothyroidism, 24 (77.4%) had
hypothyroidism that developed as a result of autoimmune thy-
roiditis, 2 patients (6.5%) had iatrogenic hypothyroidism due to
excessive therapy for toxic goiter .

In the euthyroid thyroid pathology group (n=46), 1 patient (2.2%)
had diffuse toxic goiter in the state of euthyroidism, 7 (15.2%) patients
had adequately controlled hypothyroidism, 38 patients (82.6%) had
autoimmune thyroiditis in state of euthyroidism.

The state of autonomous innervation was normal in 71.0% of
the examined hypothyroidism group and in 97.8% of the euthyroid-
ism group. AN was absent both in hypothyroidism syndrome (0.0%)
and in euthyroid thyroid pathology (0.0%). Moreover, the «border-
line state» of autonomic innervation was observed in 29.0% of the
examined groups of hypothyroidism syndrome and only 2.2% of the
examined groups of thyroid euthyroid pathology (p=0.0019).

As can be seen from table 1, the chance to find parasympa-
thetic disorders in the hypothyroidism group was 0.409. The

Data on the chance of finding parasympathetic disorders
in the group of hypothyroidism and in the group of euthyroid
thyroid pathology

Indicator Value

The chance to find parasympathetic disorders in the
- 0.409
hypothyroidism group
The chance to find parasympathetic disorders in the
. ; 0.022
euthyroid thyroid pathology group
The odds ratio (OR) 18.409
The odds ratio standard error (S) 1.086
The lower bound is 95% confidence interval (Cl) 2.192
The upper limit of the 95% confidence interval (Cl) | 154.602
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chance of finding parasympathetic disorders in the euthyroid
thyroid pathology group was 0.022.

Thus, in the presence of hypothyroidism, the chances of find-
ing autonomous disorders were 18.409 times higher than those
for euthyroid thyroid pathology. The data obtained were statisti-
cally significant (p<0.05).

CONCLUSIONS

29.0% of cases in the hypothyroidism group and only 2.2% of
cases in the thyroid euthyroid pathology group.

2. Both in the hypothyroidism group and in the euthyroid-
ism group, no gross violations of autonomic innervation were
detected.

3. In the presence of hypothyroidism, the chances of finding
autonomous disorders were 18.409 times higher than those for
euthyroid thyroid pathology. The data obtained were statisti-

1. Autonomic innervation disorders were detected in
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