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THYROID LESION AS A MANIFESTATION OF COMORBIDITY IN PATIENTS
WITH DIABETIC POLYNEYROPATHY
G. Chupryna, V. Dubynetska
Shupyk National Medical Academy of Postgraduate Education, Kyiv

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 aim of the research: 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, Il 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 Il 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.

YPAXKEHHS IIIUTOMOIIBHOI 3AJI03HU SIK ITIPOSIB KOMOPBITHOCTI ¥
XBOPHUX 3 JIABETUYHOIO INOJITHEMPOIIATIEIO

I'. M. Uynpuna, B. M. /lyounenbka

HamnionanbHaa MenuyHa akazaemis micnsaumiioMHoi ocsity imeni [1.JI. lynuka, M. Kui

BuBYeHHs KIIIHIKO-aHAMHECTUYHUX Ta MapakliHIYHUX XapaKTEpUCTHK, BHOKPEMJICHHS iX
JOMIHYIOYMX OCOOJIMBOCTEH B MAIlI€HTIB i3 AiabeTruHor0 nojinedponariero ([I1) Ta HasBHUMU
xBopoObamu  murononioHoi  3amo3u  (II[3) 3alimae  BaxkiMBE ~Miclle B CydYacHId
HEHPOEHAOKPUHOJIOTIT Ta MOTpeOye OUIBII MPUIITIHLHOT YBaru KIiHIIUCTIB.

Mema oOocnioyncenns. Bu3HAauuTH TNPOBIAHI KIIHIYHI Ta Ja00OpaTOPHO-IHCTPYMEHTAIbHI
napamerpu B xBopux 13 JIII Ta martonoriero I3, mpoanamizyBaTH B3a€MHHI BILTUB
HEHWPOCHIOKPUHHOI MTATOJIOT1] HA COMAaTOHEBPOJIOTTYHHI CTaH IMaIli€EHTA.

Mamepianu ma memoou. IlpoBeneno kiuiniunuit ornsg 64 namientis i3 11, 13 Hux y 27 (42%)
niarHocToBaHa komopOimna marosoris I3, y 37 (58%) — BimcyTHs. VYcix marieHTiB
posnoxaineHo Ha i rpynu: 13 AI1 va dont L] I, Il Tuny ta maromnoriero 1113 (A) Ta 13 JII Ha
¢oni LI I, II Tunmy Oe3 matomorii I3 (B). Ilpm ornsal maiieHTIB BUKOPUCTAHO KIIHIKO-
AHAMHECTUYHUM, KJIIHIKO-HEBPOJIOTTYHUH, 71a00paTOpPHO-IHCTPYMEHTAIbHUH,
HelpodizionoriuHuil MeToau OoOCTeXeHHs. XapaKTepUCTUKU OOJII0 OI[IHIOBAIM 3a aHKETOIO
6osto Mak-T'ina. Craruunuii oopaxyHok 3miiicHioBanu y MS Excel 2003 ta 3 BuKopHCTaHHSAM
naxeTy JUIsl mpoBeieHHs ctatuctiuaHoro anaiizy STATISTICA 10.

Pezynbmamu. B manieHTiB 000X Tpyn KOMOpOiIHO MepeBa)xkalld XBOPOOU KapAiOBacKyJsSpHOT
CHCTEMH, B rpymni A B OUIBIIINA Mipi BUSBIEHO TaCTPOCHTEpaIbHy naTojorito. [TomiHeBpuTHUHI
pO3JIa Iy YyTIMBOCTI Ta BEr€TaTUBHO-TPO(IUH1 PO3JIaAH YacTillle 3yCTpivarTbes B ocid rpymnu B,
B HUX 1 BHII[Aa YacTOTa KOMOpPO1HOT maTojorii Ta gosma Tpusaiicts LI/. ¥V rpymi A BiACYTHICTB
axiJIOBUX Ta KOJIHHUX pe(diekciB 3adikcoBaHa JEIIO 4acTo, HIXK B Ipymi MOpiBHAHHA. Y 18
(65%) oOctexxeHUX Tpymu A BHUSBICHO >KUPOBY AUCTPOQII0 MEUiHKH NMPHU YIbTPA3BYKOBOMY
CKaHyBaHHI OpPraHiB YepEeBHOI MOPOXKHHUHH, IO TEepeBHINye KinbkicTh y Tpyni B — 13 (35%).

IcHye 3BOpOTHS cepemHs 3aJIeKHICTh MK PIBHEM TIPEOTPOMTHOTO TOPMOHY Ta 1HAEKCOM MacHu



tina (koedimienT kopensiii = - 0,65). 3aransHuii iHAEKC omiHOBaHHS 600 (Pain Rating Index -
PRI) y rpyni A Bummii (30,62+2,64 6ann).

3axnouenns. Cepen xBopo6 113 B oOcTekyBaHMX MAIli€HTIB TPpynmu A HaWdacTille BUSBIISBCS
rinotupeo3, ToMy 30% maiieHTiB Majlyd BUpPAXEHE MOPYUICHHS JIMIAHOIO OOMIHY y BHIVISAII
O’KHMPIHHSI, KpIM TOTO B JaHI{ TPy KUTBKICTh 0ci0 13 mykpoBuM niadberom Il tumy nepeBaxkaia.
B narosnorii 113 wva nposiu J{I1 BimoOpaxaeTscsi B MOCUIICHHI HEHPOMATUYHOTO OOJIHOBOTO
cUHIpOMY. TakoX CYTTEBHM € BIUIMB Ha OOMIH JKHpPIB Ta BYIJICBOJIB, SIKI OOTSKYIOTh, a
MOJEKYIN 1 IOTJIMOIIIOI0TH COMAaTHYHHIA CTaH XBOPOTO.

Knrwowuosi cnosa: oiabemuuna noninetiponamis, wumonoodibna 3ano3a, iHOeKC macu mina,

CYNnYmHi X80poou, iHOeKc OYiHIO8aAHHS OOJIO.

IlaTosorusi LIUTOBUAHOM Kesle3bl KaK NMPOsiBJIeHHe KOMOPOMIHOCTH Y 00JIbHBIX €
AuadeTHYeCKoi moJMHenponaTuei

I. H. Yynpwvina, B. H. /[youneykasn
Ilenv uccnedosanus’. onpenenuTb BeaylllUe KIMHUYECKUE U J1a00paTOPHO-UHCTPYMEHTAIbHbBIE
napaMeTpsl y OONbHBIX ¢ AnadeTndeckor nmonuHeiponatueit ([AI1) u matomoruelt MUTOBUIHON
xene3bl (1K), mpoaHanu3upoBaTh B3aUMHOE BIIMSHHE HEWPOIHIOKPUHHON MATOJOTHH Ha
COMAaTOHEBPOJIOIMYECKOE COCTOSIHUE MallUEHTa.
Mamepuanovt u memoowt. IlpoBenen kinuHUYeCKud ocMoTp 64 marmentoB ¢ JII, u3z Hux y 27
(42%) mmarHoctupoBaHa komopOumHas marojorus I3, y 37 (58%) - orcyrctByet. Bce
HalUeHThl paszaeneHsl Ha aBe rpynmsl: ¢ JI1 Ha ¢one caxapHoro amabera (CH) I, II Tuna u
narosiorueit 11K (A) u ¢ Il vHa done CJ I, Il Tuna Ge3 maTosioruu muTOBUIHON *Keme3nl (B).
[Ipy  ocmMoTpe  MAaMEHTOB  WCIOJIB30BAHO  KIWHUKO-aHAMHECTHYECKUH,  KIMHUKO-
HEBPOJIOTUYECKHH,  NTab0OpaTOpHO-UHCTPYMEHTANbHBINA,  HEHPODU3HOIOTHUECKU  METObI
oOcnenoBanusi. XapakKTepUCTUKU OOJHM OlEHWBaIM Mo aHkere Oomu Mak-I'mna. Cratuueckuit
pacuer ocymectBsuim B MS Excel 2003 u ¢ wucmonp30BaHWEM TakeTa sl MPOBEACHUS
craructuyeckoro ananuza STATISTICA 10.
Pe3ynomamepl. Y TAIMEHTOB 00€UX TPYNI CpeAr KOMOpPOMIHOCTU mpeobiananu Oone3HU
CEpJICYHO-COCYIUCTON CHUCTEMBI, B Tpymme A B OONbIIEH CTENEHH BBISBICHA KETYIOYHO-
KHIIeyHas natoyiorus. [lonmHeBpUTHYECKHE PAacCTPOMCTBA YYBCTBUTEIBHOCTH M BETE€TaTUBHO-
TpouYECKHEe PaCcCCTPONCTBA Yallle BCTPEYAIOTCSA Y JIMIl TPynmbl B, B HUX W BBICOKas 4acToOTa
KOMOpPOMJIHON mMaTtoioruu W Aojblne mpopokurensHocTs CJI. B rpymme A orcyrcTBue
aXWIJJIOBA U KOJICHHBIX pediekcoB 3apUKCUPOBAHO HAMHOTO Yallle , YeM B TPYIIE cpaBHEHUs. B
18 (65%) oOcnenoBaHHBIX Tpymmbl A OOHApYXEHO KHUPOBYIO AMCTPOPHUIO TEUYEHU MPHU

yIbTPa3ByKOBOM CKaHHUPOBAaHUU OPTaHOB OPIOIIHOM MOJOCTH, YTO MPEBBIIACT KOJIUYECTBO B



rpynne B - 13 (35%). CymectByer oOpaTHasi CpeqHsisi 3aBUCUMOCTb MEXIY YpPOBHEM
TUPEOTPOITHOTO TOPMOHA M HMHIACKCOM Macchl Tena (koaddumueHt xoppemsiuu = - 0,65).
OO6muii uaaekc onenku 6omu (Pain Rating Index - PRI) B rpymmie A Boimie (30,62 + 2,64 Ganna).
3axknwuenue. Cpenu Oonesneit I3 y oOcmemyeMbIX NHanMeHTOB TPymmbl A dYalie BCEro
HaOmoNancss  runotupeos, modtoMy 30% DAMEHTOB HMENH BBIPAXKEHHOE HapylIeHUE
JUTNHIHOTO OOMEHA B BUJIE OKUPEHHS, KpOME TOTO, B JaHHOU rpymie npeodnaxamu ymna ¢ CJ1
Il Ttuma. BnusHue maronoruu HIMTOBUAHOW keye3bl Ha mposiBiaeHus JII oroOpaxaercs B
YCUJIEHUU HEUPONaTUYecKoro 0OJIeBOr0 CHHApoMa. Takxke CyIIeCTBEHHBIM SIBIISICTCS] BIUSHUE
Ha OOMEH KHPOB U YIJIEBOJIOB, KOTOPhIE OOPEMEHSIOT, @ UHOTAA U YIIIYOJISIFOT COMAaTUYECKOe
cocTosiHue OOJILHOTO.

Knrouesvie cnoea: ouabemuueckas noauneuponamus, WUmoBUOHAs dicenesd, UHOEKC MAaccChl

meina, conymcmaylowue 601e3Hu, UHOEKC OYeHKU OOIU.

The 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, 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 aim of the research: 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.

MATERIAL 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 Il - in 26
(40%) patients.

All patients were divided into two groups: with DP in the background of type I, Il 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 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 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 (BP),

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

Table 1

Frequancy of complaints in patients of group A and B (absolute values)
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Fig.1. Distribution of patients by gender in groups A and B.

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 | DM - 9 (33%), type Il - 18 (67%), in group B with
type | DM - 29 (78%), type 1l - 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 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.
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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)

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.

Table 2
Average values of main biochemical parameters in group A and B

Indicators of biochemical blood test
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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.



TSH, Wu/mL = 11,3757-0,86857x
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Fig.4 Correlative connection between the level of TSH and glycated hemoglobin
in persons of group A
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 cm®
(norm is to 14,0 cm®), volume of the right share is 10,11 < 1,10 cm®, 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 cm?, the volume of the right share is 7,03 +
0,42 cm®, and that of the left share is 6,26 + 0,34 cm®, in 9 (24%) were found additional
formations.

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 | degree obesity is in 4 (15%) examined, 11
degree is in 3 (11%), Il 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.
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Fig.5 Correlative connection between the level of TSH and BMI in the individuals of

group A

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 of the number of selected descriptors (ID) among all subscales is

in group A —10,59+0,85,B-9,1 +£0,77.
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Fig.6 The average score on the subscales of the McGill pain questionnaire in group A and B

CONCLUSIONS
1. 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 Il DM was prevailed.
2. Rating of the evidence of pain syndrome on the McGill scale showed in both groups the
presence of deviations, in particular, higher average scores were recorded in group A, showing a
more pronounced DP degree of pain in these individuals, also due to poorer glycemic control,
according to glycated hemoglobin.
3. 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. Changes in the reflex area of the lower extremities, namely areflesia are more common in
group A.
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 and carbohydrates, which aggravate and
sometimes deepen the 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 release.
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