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Thyroid lesion as a manifestation of comorbidity
in patients with diabetic polyneyropathy
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The study of clinical and anamnestic and paraclinical characteristics, highlighting their dominant features in patients with DP and existing
thyroid diseases occupies an important place in modern neuroendocrinology and requires more focused attention of clinicians.

The objective: to determine the leading clinical and laboratory-instrumental parameters in patients with DP and thyroid pathology, to
analyze the mutual influence of neuroendocrine pathology on the patient’s somatoneurological condition.

Materials and methods. Was done a clinical examination of 64 patients with DP , in 27 (42%) of them was diagnosed the comorbid thyroid
pathology, in 37 (58%) it was absent. All patients were divided into two groups: with DP in the background of type I, I DM and thyroid
pathology (A) and with DP in the background of type I, Il DM without thyroid pathology (B). During the examination of patients were used
clinical-anamnestic, clinical-neurological, laboratory-instrumental, neurophysiological methods of examination. Pain characteristics were
assessed using the McGill Pain Questionnaire (MPQ). Statistic calculation was done in MS Excel 2003 and using the package for statistical
analysis STATISTICA 10.

Results. In patients of both groups comorbidly were dominated diseases of the cardiovascular system, in group A, increasingly was revealed
gastrointestinal pathology. Polyneuritic disorders of sensitivity and autonomic-trophic disorders are more common in persons of group B,
they have a higher frequency of comorbid pathology and longer duration of DM. In group A lack of Achilles and knee reflexes was recorded
more often than in comparison group. In 18 (65%) of the examined persons of group A was detected a fatty liver dystrophy by ultrasound
scanning of the abdominal organs, which exceeds the number in group B — 13 (35%). There is an inverse average dependence between the
level of TSH and BMI (correlation coefficient = -0,65). The general index of pain rating (Pain Rating Index — PRI) in group A is higher
(30,62+2,64 scores).

Conclusions. Among the thyroid diseases in the examined patients of group A hypothyroidism was most often detected, so 30% of patients
had a pronounced violation of lipid metabolism in the form of obesity, besides, in this group the number of people with type I DM was
prevailed. The influence of thyroid pathology on the manifestations of DP is reflected in the intensification of neuropathic pain syndrome.
There is also a significant effect on the metabolism of fats and carbohydrates, which aggravate and sometimes deepen the somatic condition
of the patient.

Keywords: diabetic polyneuropathy, thyroid, body mass index, comorbidities, index of pain rating.

YpaXxXeHHs LuMTonoAiOHOT 3a5103U IK NPOSB KOMOPOIAHOCTI y XBOpUX Ha AiabeTudHy noniHelponariio
.M. Yynpuna, B.M. [ly6unHeubka

BuBueHHs KIiHIKO-aHAMHECTHYHUX Ta TTAPAKTiHIYHIX XapaKTePUCTHK, BAOKPEMJICHHS iX TOMIHYI0UMX 0COOJMBOCTEN y TIAIIEHTIB i3 AiabeTHaHoI0
nozineiiponariero (JI1) Ta HasBHrMu xBopobamu nrronoaionoi 3amosn (I113) mocigae BaxkmBe Miciie B cyJacHiil HEHPOEHOKPHHOIOTIT Ta
notpebye GiJIbII IPUIIILHOT yBarH KAIHIIMCTIB.

Mema docaidcenns: BU3HAYCHHsI TIPOBIIHNX KJIIHIYHUX i JTabOPaTOPHO-IHCTPYMEHTATBHIX TTapamMeTpis y xBopux Ha /{1 i3 matosorieo 1113,
aHaJi3 B3aEMHOT'O BIIMBY HElPOEHIOKPUHHOI ATOJIOTIT HA COMATOHEBPOJIOTIYHMIA CTAH TMallieHTa.

Mamepianu ma memoou. llposeneno kiiniunuii orssy 64 nauienris i3 /11, i3 Hux y 27 (42%) niarnocrosana komopbiana narosoris 1113, y
37 (58%) — BixcyrtHs. Ycix naiientiB posnozizeno na asi rpynu: i3 1T na doni mykposoro giabery (IL/I) 1-ro i 2-ro tumy ta natosorieio 113
(A) ta xopux Ha /{11 na doni I/I-1, II/[-2 6e3 narosorii [I[3 (B). Ilix yac orisgay manieHTiB BAKOPUCTAHO KJIiHIKO-aHAMHECTUYHUI, KITiHIKO-
HEBPOJIOTTUHMIA, JTaGOPATOPHO-IHCTPYMEHTaIbHUIL, Hellpodidionoriunuil MeTogn obcTexeHHst. XapakTepucTuku GOJIIO OIHIOBAIN 32 AHKETOIO
600 Maxk-Tina. Crarnune oOpobIeHHsT OTPUMAHIX Pe3yJIbTaTiB BUKOHYBaIK 3a gornomoroio nporpamu MS Excel 2003 ta 3 BukopucranmsiM
nakera /st mposesietnst craructudanoro ananizy STATISTICA 10.

Pesynvmamu. Y namientis 000X rpy KOMOPOIAHO MepeBakali XBOPoOU KapaioBaCKyJISPHOI CHCTEMI, B TPYIi A GiJIbIIOI0 MipoIO BUSIBIEHO
racTpoeHTepasibHy Hatosiorito. [TosiHeBPUTUYHI PO3JIajin Yy TIMBOCTI Ta BereTaTUBHO-TPO(DIUHI po3Jajn yacTiiie 3ycTpiyaroTbess B ocib rpy-
1 B, y HUX Takosk BUIA yacTora KOMOPOiAHOI maTosorii Ta gosua tpuBagicts I/ YV rpyni A BigcyTHiCTb axioBuX Ta KOJTiHHUX pedIieKciB
3ycTpivaeTbes yacriie, HixK y rpymi nopiBusinust. Y 18 (65%) o0cTekeHux rpyiiu A BUSIBJICHO )KUPOBY ANCTPOMIIO MEHiHKY IIPU YIbTPAZBYKOBOMY
CKaHyBaHHI OPraHiB 4epeBHOI MOPOKHUHI, 110 TIEPEBUIIYE KiMbKicTh y rpymi B — 13 (35%). IcHye 3BOpOTHS cepejiisi 3aIeKHICTh MisK PiBHEM
TIPEOTPOIHOTO TOPMOHY Ta iHeKcoM MacH Tisia (KoeditienT kopessitii = -0,65). 3aranbHuii inzexc orintoBantst 6oiio (Pain Rating Index — PRI)
y rpymi A Bumuii (30,62+2,64 Gana).

3axmouenns. Cepej xBopod tmronoaionoi sanosu (1113) B obcrexyBannx namieHTiB rpynu A Haifyacrine BUsIBJIsLIM rinotupeos, Tomy 30%
MAIEHTIB MaJIK BUPaKEHe MOPYIIEHHS JIiiHoro o6Miny y GopMi 0KUPiHHs, KpiM TOro B JaHiil rpymi KiJbKicTh 0cib i3 1ykpoBuM HiabeTom
2-ro Tuny nepesakasa. Bruus martosorii 1113 Ha nposiBu giabGeTnuHoi moJiHeiiponarii Bio6pakaeThest B HOCUIEHHI HEHPOIATUYHOTO GOJILOBOIO
cunapomy. TakoK CyTTEBUM € BIUIMB Ha OOMiH KUPIiB Ta BYTJIEBOAIB, SIKi 00TSIKYIOTD, & TIOAEKYAH il MOTIHOIIOI0TH COMATHIHIN CTaH XBOPOTO.
Kmiouoei caosa: diabemuuna noxineiiponamis, wgumonodiona 3a103a, indexc Macu miia, Cynymiui x60poou, indexc oyiniosanis 6010.

MaTonorus LWMTOBNAHOM XXene3bl Kak NPosB/ieHne KOMopouaHOCTN y 60sIbHbIX C AnabeTn4yeckom
noJsiuHemponarmemn
I.H. YynpseiHa, B.H. lyonHeukas

Ileav uccnedosanus: onpejeserne BeAYINX KIMHUYECKUX U JJaGOPATOPHO-MHCTPYMEHTAILHBIX TAPAMETPOB Y GOJIBHBIX € ANabeTHYecKoil mo-
smretiponatueit (/II1) n matosmorueit murosnanoii skestessr (1K), anamns B3anMHOTO BIMSAHIS HeIPOSHIOKPHHHON MATOJOTHH HA COMATOHEB-
POJIOTMYECKOe COCTOSTHUE TTAIIUeHTA.

Mamepuanvt u memoowt. IIposesien kandeckuii ocmorp 64 manuentos ¢ JII1, uz nux y 27 (42%) auarsoctupoBana KOMOPOW/IHAS TTATOJIOTUST
1113,y 37 (58%) — orcyrcrByer. Bee maientst paszesienst Ha e rpytb: ¢ 11T na done caxaproro auabera (C/1) 1-ro u 2-ro Tumna u narosoruei
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K (A) u ¢ IIT 1a dpone C/I-1 u C/1-2 6e3 narostorun K (B). IIpu ocMoTpe NaimeHToB HCIOIb30BAIN KJIMHIUKO-aHAMHECTUYECKUH, KJIMHIUKO-
HEBPOJIOTMYECKKH, JTab0PaTOPHO-MHCTPYMEHTANbHDBIH, HEHPO(DU3UOTOrHUECKUI METOBI 06CIeI0BaHMsT. XapaKTePUCTUKK OO OLEHUBAIK 110
ankere 60/ Max-Tura. Cratindeckyio 06paboTKy MOJYYEHHBIX PE3YJIbTATOB BBITOIHsIH ¢ moMotbio MS Excel 2003 u ¢ vicnionbzoBanuem makera
1uist iposesierust cratuctudeckoro ananmsa STATISTICA 10.

Pesyavmamot. Y naiyieHToB 06enX rpyIin cpeirt KOMOPOUAHbBIX 3ab0eBatuil mpeobiazany GOJIe3HN CepAeYHO-COCYANCTON CHCTEMBI, B TPYIITE
A B GoatbInieli cTeneHn BbIIBICHA ey I0YHO-KUIITEYHAs TaTOIOTHsL. [[0TMHEBPUTUYECKUE PACCTPONCTBA YyBCTBUTEILHOCTH U BETETATHBHO-TPO-
(buueckue paccTpoiicTBa Yalle BCTPEYaloTes y JIMIL IPYIIILL B, y HUX TakyKe BBICOKAs 4acTOTa KOMOPOUAHOMN ITATOJOTHUH U JOJIBIIE TIPOIOJIKUTEb-
Hocts CJI. B rpymne A oTcyTCTBIE aXUIoBa 1 KOJEHHBIX pedieKcoB 3adrKCnpOBaHO HAMHOTO Yalle, 4eM B rpyiie cpapHernus. Y 18 (65%) 06-
CJIEJIOBAHHBIX TPYTIIBI A OOHAPYIKEHO JKHPOBYIO AMCTPOMUIO MEUeHH TIPU YIbTPA3BYKOBOM CKaHMPOBAHUI OPTAHOB OPIONTHOI TT0JIOCTH, Y4TO TIpe-
BBIIITAET KOJIM4ecTBO B rpyrie B — 13 (35%). CyiiecTByer oOpaTHast Cpe/iHsist 3aBUCHUMOCTb MEIK/LYy YPOBHEM THPEOTPOITHOTO TOPMOHA 1 HH/IEKCOM
Maccsl resia (koaddunment koppesstinn = -0,65). O6immii nnzexkc onenku 6osm (Pain Rating Index — PRI) B rpymme A oiie (30,62+2,64 6asia).
Saxatouenue. Cpesu Gosesnei uurosuaHoi kenesbl (LK) y o6cseryeMbIx naineHToB rpyIiibl A yaiie Bcero HaOJII0/1aliu TUIIOTUPEO3, TI0ITOMY
y 30% manueHToB OTMeYaI BEIPAKEHHOE HapyIIeHUe JIMITAAHOTO OOMeHa B BHle OKHPEHHUs, KPOME TOTO, B IAHHOI TpyTIe mpeob/rafalii Juia ¢
caxapHbIM guaberom 2-1o tura. Baustue natonornu [TJK Ha nposiBiieHust inabeTnveckoii moJaMHedponaTu 0ToOpakaeTcsl B yCUJIeHUn Helpo-
MaTH4eckoro 60JeBoro cuuapoma. Takke CyNmecTBeHHbIM SBJISIETCS BJAMSHIE Ha 0OMEH KHPOB U YIJIEBOJIOB, KOTOPbIE 00PEMEHSIIOT, a HHOT/A U
yIIyGJISIOT COMATUYECKOE COCTOSTHUE GOJIBHOTO.

Kmouegvie cnosa: duabemuieckas nomuHetponamust, WumosuoHas Jeene3a, uH0ekc Maccvl meid, Conymemeyouue 601e3Hu, UHOeKc oueHKu 6oNu.

he nervous and endocrine systems are closely interconnected

and play the most important role in maintaining homeostasis
of the organism [5].

As of 2017 there were about 2757,7 million people with
diabetes mellitus (DM) in Ukraine (Ogurtsova K. et al., 2017),
which allows us to calculate the number of patients with diabetic
polyneuropathy (DP) at the level of 66 thousand to 2,17 million
(median — 1,627 million). Taking into account the increase of
DM transmission, DP will remain one of the most important
and most frequent causes of polyneuropathy (Boulton A.J., 2014;
Bowling F.L. et al., 2015; Tesfaye S. et al., 2005; 2011).

Since type 1 DM occurs as a result of autoimmune disorders,
the detection of thyroid diseases (thyroid), such as autoimmune
thyroiditis (AIT) in such individuals, is not uncommon. In
addition, patients with type 2 DM often have nodular goiter,
which is diagnosed more often in the hypothyroidism phase.
Some thyroid dysfunction is closely related to carbohydrate
metabolism, therefore, can increase the fluctuations of glycemia,
both in the direction of hyper- and hypoglycemia, and disrupt the
general well-being of the patient, exacerbate the manifestations
of polyneuropathy.

The prevalence of AIT and/or antibodies to the thyroid in
patients relatives with type 1 DM can reach 48% compared with
3-10% in the general population. In addition, one person has a
combination of type 1 DM and autoimmune thyroid disease, the
so-called polyglandular syndrome of type 3, one of the variants of
autoimmune polyendocrine syndromes [8, 9].

The frequency of subclinical hypothyroidism is in ranges
from 4% to 20% of the adult population depending on gender
(higher among women), age (over 60 years), body mass index
(BMI), race, smoking, iodine intake and other factors (Razvi S.
et al,, 2018; Livingston E., 2019).

In patients with DM there was a decrease in nocturnal
peak secretion of thyroid-stimulating hormone (TSH) and
impaired response of TSH to stimulation by thyroliberin. In
patients with insufficient glycemic control (HbAlc >10%) there
is an inhibition of deiodinase type 1 activity and as a result —
decrease of conversion T4 to T3, decrease serum T3 and increase
concentration rT3 (reversible), which can be interpreted as a
protective mechanism of the organism in response to increase of
tissue catabolism and decrease of tissue oxygen consumption [3].

The  deterioration of metabolic control of DM in
hyperthyroidism is associated with increased concentration
and activity of contrainsular hormones - glucagon and
catecholamines [4].

In the general population the prevalence of thyrotoxicosis
is much lower than hypothyroidism [7], but the gravity of its
clinical manifestations does not give the posibility to suggest a
decrease in the relevance of the study of thyroid dysfunctions,
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especially in connection with dysfunctions of other organs and
systems [2].

In hypothyroidism reduces blood circulation in adipose tissue
and muscles, which can be considered as one of the pathogenetic
mechanisms of insulin resistance [6].

The study of clinical and anamnestic and paraclinical
characteristics, highlighting their dominant features in patients
with DP and existing thyroid diseases occupies an important
place in modern neuroendocrinology and requires more focused
attention of clinicians.

The objective: to determine the leading clinical and
laboratory-instrumental parameters in patients with DP
and thyroid pathology, to analyze the mutual influence of
neuroendocrine pathology on the patient’s somatoneurological
condition.

MATERIALS AND METHODS

Was done a clinical examination of 64 patients with DP, in
27 (42%) of them was diagnosed the comorbid thyroid pathology,
in 37 (58%) it was absent. According to the distribution by gender,
there were 32 (50%) women and 32 (50%) men. Age gradation —
from 19 to 69 years, average age is 47,5+1,78 years. Type [ DM
was verified in 38 (60%), type IT — in 26 (40%) patients.

All patients were divided into two groups: with DP in the
background of type I, I DM and thyroid pathology (A) and
with DP in the background of type I, IT DM without thyroid
pathology (B).

During the examination of patients were used clinical-
anamnestic,  clinical-neurological,  laboratory-instrumental,
neurophysiological methods of examination. Pain characteristics
were assessed using the McGill Pain Questionnaire (MPQ).
Statistic calculation was done in MS Excel 2003 and using the
package for statistical analysis STATISTICA 10.

RESULTS AND DISCUSSION

The average age in group A is 50,62%2,24 years, B —
45,21+2,57 years. In group A, females predominated (Fig. 1),
in group B — males, which confirms data in the literature about
more frequent thyroid lesion in women.

Among the thyroid pathology in patients of group A were
verified: postoperative hypothyroidism 4 (15%), hypothyroidism
4 (15%), AIT 4 (15%), of which 3 patients were in the phase of
hypothyroidism, multinodular goiter 1 (4%), thyrotoxicosis 5 (18%),
nodular goiter 9 (33%). Besides the thyroid diseases, mentioned
above, this group of patients also had diseases of the cardiovascular
system (44%), urinary (7%), gastrointestinal (4%), a combination of
cardiovascular and gastrointestinal pathology (11%).

In the examined patients of group B were diagnosed
diseases of the cardiovascular system (38%), a combination
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Table 1

Frequancy of complaints in patients of group A and B (absolute values)
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Average values of main biochemical parameters in group A and B

Table 2

Indicators of biochemical blood test
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of gastrointestinal and cardiovascular pathologies (5%),
bronchopulmonary, urinary and gastrointestinal (3%), urinary
and gastrointestinal (3%).

Thus, in patients of both groups comorbidly were dominated
diseases of the cardiovascular system, in group A, increasingly
was revealed gastrointestinal pathology.

Among the complaints in both groups the dominants were
numbness in the lower extremities, headache and fatigue (table
1). Complaints of dry mouth, fluctuations of blood pressure

80 -

70 - 67

Il Men
] women

62

50 -
38

30 -

10

A B

Fig.1. Distribution of patients by gender in groups A and B

38

(BP), numbness in the upper extremities, ringing in the ears and
diarrhea were more often in group A.

The average duration of DM in group A — 11,70+1,68 years,
in group B — 16,40+1,56 years. Moreover, in group A of persons
with type I DM — 9 (33%), type IT — 18 (67%), in group B with
type I DM — 29 (78%), type II — 8 (22%).

Vegetative-trophic disorders (Fig. 2) in group B are
presented with greater frequency, in particular, hyperkeratosis,
hypotrichosis, hypohidrosis of the distal legs, foot fissure. In

9 10 9 8 13

14 17 8

40 80 100 120

I Hypohidrosis

[ Hyperhidrosis
I Hypotrichosis
I Hypertrichosis

[ Hyperkeratosis

M Foot fissure

] Trophic changes of the nails
o Dry skin

Fig. 2. Vegetative-trophic disorders in the individuals of group A
and B (absolute values)
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Fig. 3. Changes in the reflex area in the individuals of group A and B (upper-hyporeflexia, lower-areflexia)

group A trophic changes on the part of the nail plate are presented
in a slightly larger number of individuals than in the comparison
group. The predominance of trophic disorders in persons of group
B is due to their longer duration of DM.

In group B, checking the neurological status (Fig. 3)
hyporeflexia was found in a larger number of patients, in
particular it concerns most often knee and Achilles reflexes. In
group A lack of Achilles and knee reflexes was recorded more
often than in comparison group.

Polyneuritic sensitivity disorders with hyperesthesia of the
distal extremities were recorded in 6 patients of group A and in 9
of group B, with hypesthesia — 16 in group A and 26 in group B.

The main laboratory parameters (table 2) in group A
and B are within normal values, except the level of gamma-
glutamattransferase, the level of which is significantly increased
in group A. There is a close interconnection between autoimmune
thyroid pathology and functional state of the liver, that»s why can
consider a violation of the balance of thyroid hormones (hyper
— or hypothyroidism) as a starting point for the development of
insulin resistance, on the one hand, and liver pathology, on the
other hand [1].

The level of glycated hemoglobin is elevated, mostly in group
A, which indicates the unsatisfactory glycemic control. There is
an inverse average connection (Fig. 4) (correlation coefficient=
-0,35) between the level of TSH and glycated hemoglobin. Given
that TSH acts by a feedback mechanism: its decrease causes an
increase in T3 and T4, and an increase — a decrease in T3 and
T4, depending on whether hypo- or hyperthyroidism respectively
will decrease or increase blood glucose level.

In 18 (65%) of the examined persons of group A was detected
a fatty liver dystrophy by ultrasound scanning of the abdominal
organs, which exceeds the number in group B — 13 (35%).
Hypothyroidism is often accompanied by fatty liver disease
(Liangpunsakul S., Chalasani N., 2003).

According to the electrocardiography (ECG) in group A, in 1
of the examined was found the prolongation of the Q-T interval,
in 4 — blockade of the legs of the His bundle, while in group B
conduction disturbances in the His bundles — in 6 patients.

During the ultrasound scanning of the thyroid gland by the
BRUNN method in group A, were revealed the following deviations
: the total volume of the thyroid gland is 19,07£2,11 ¢cm3 (norm
is to 14,0 cm3), volume of the right share is 10,11£1,10 cm3, left
— 11,54+1,66 cm?® (norm is to 7,0 cm?), the presence of additional
formations is in 15 (55%) patients. In group B the total volume of
the thyroid gland is 13,52+1,00 ¢cm3, the volume of the right share
is 7,03+0,42 ¢cm3, and that of the left share is 6,26+0,34 cm3, in
9 (24%) were found additional formations.
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Fig. 4. Correlative connection between the level of TSH and
glycated hemoglobin in persons of group A
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Fig. 5. Correlative connection between the level of TSH and BMI
in the individuals of group A

BMI in group A — 29,5£1,01%, in group B — 25,4+0,71%,
reflecting the presence of excess body weight — «obesity» in both
groups. In group A I degree obesity is in 4 (15%) examined, II
degree is in 3 (11%), 11T degree is in 1 (4%). Wasn”t detected
obesity in group B. There is an inverse average dependence
between the level of TSH and BMI (correlation coefficient =
-0,65) (Fig. 5), which, in our opinion, depends on the thyroid
(hypo-, hyper-) status of the patient, which affects metabolism.

The general index of pain rating (Fig. 6) (Pain Rating Index
— PRI) in group A is higher (30,62%2,64 scores). The average
scores on the subscale of the Sensory Pain Rating (S), Affective
(A), Evaluative (E), and Miscellaneous (M) in patients with
group A are also highter than in the comparison group. The index
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of the number of selected descriptors (ID) among all subscales is

35 -
in group A — 10,59+0,85, B — 9,1+0,77.
30 4
CONCLUSIONS
1. Among the thyroid diseases in the examined patients of 25 1
group A hypothyroidism was most often detected, so 30% of
patients had a pronounced violation of lipid metabolism in the 201
form of obesity, besides , in this group the number of people with =
type IT DM was prevailed.
2. Rating of the evidence of pain syndrome on the McGill scale 10
showed in both groups the presence of deviations, in particular,
higher average scores were recorded in group A, showing a more 5 4
pronounced DP degree of pain in these individuals, also due to
poorer glycemic control, according to glycated hemoglobin. 0T PR = m = ™ ™
3. Polyneuritic disorders of sensitivity and autonomic-trophic ol 3002 T p e e 1058
disorders are more common in persons of group B, they have a | = T8l T 178 257 o1

higher frequency of comorbid pathology and longer duration of
DM. Changes in the reflex area of the lower extremities, namely

areflesia are more common in group A. Fig. 6. The average score on the subscales of the McGill pain

4. The influence of thyroid pathology on the manifestations
of DP is reflected in the intensification of neuropathic pain
syndrome.

5. There is a significant effect on the metabolism of fats

questionnaire in group A and B

somatic condition of the patient. An important additional factor
of high glycemia in such individuals is a liver damage, which is
unable to deposit glycogen quickly enough, resulting in its rapid

and carbohydrates, which aggravate and sometimes deepen the release.
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