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Vitamin D insufficiency and deficiency has
been associated with both type 2 diabetes mel-
litus (DM) and different autoimmune disorders
[1]. The association between type 2 DM and
the presence of thyroid autoimmunity has been
a matter of debate [2]. Despite the fact that
previous reports dismissed any association be-
tween them [3], there is confirmation to suggest
an increased frequency of overt and subclinical
hypothyroidism in patients with type 2 DM [4].

Considering the discordant results, the di-
rect association between hypothyroidism and
type 2 DM, and evidence implying an adverse
role for hypothyroidism in insulin sensitivity,
it could be supported that the interrelation be-
tween type 2 DM and hypothyroidism requires
additional explanation from both the clinical
and research viewpoint [5].

Created on increasing data from animal
and human investigations, vitamin D insuf-
ficiency is presently considered as a potential
risk factor for type 2 DM [6]. Cholecalciferol
is connected with pathogenesis of pancreatic
B-cell dysfunction, insulin resistance and sys-
temic inflammation [7]. It is known that these
conditions are partly responsible for the de-
velopment of type 2 DM. Vitamin D can influ-
ence on the progress of these disorders directly
through the activation of its own receptor, and
in an indirect way by the adjustment of calcium
homeostasis [8]. Observational researches have
reported the intercommunication between vi-
tamin D insufficiency and frequency of type 2
DM [9].

Generally, vitamin D insufficiency and
deficiency is considered to be a predisposing

* Po0oTy BUKOHAHO BIJIOBIAHO JO IJaHY HAYKOBO-TOCJITHUX Po0IT YKPAiHCHKOr0 HAYKOBO-IIPAKTUY-
HOTO IIEHTPY eHJOKPUHHOI Xipyprii, TpaHCIJIaHTAI[ll eHIoOKpuHHUX opraHiB 1 TkanmH MO3 Vikpaiuu B Meskax
HAP «ocaimmenss myxXJanH IUTOIOAIOHOI 3a/103u y XBOpUX Ha IykpoBuil miaber» (No mepsxaBHOI peecTparrii
01130U006386), a Tarkox B pamrax mianosol H/P BJIH3 Vkpainu «BykoBuHCHKUET Jep:KaBHUN MEIUYHUN yHI-
BepcureT» «['eHeTHYHI, MeTabOJIYHI aCleKTH 3amaieHHs, TUCHYHKIIS eHI0TeJIII0 Ta JIKYBAaHHS IPH [MOeTHAHIN
naToJsorii BHyTpimHixX oprauis» (Ne mepsxasHoi peectparrii 0112U003546).

Veranosoio, 1o inaucye mocaigskenns, e MO3 Yipainu.

ABTOpPU rapaHTYIOTh KOJEKTUBHY BIITTOBIJAJILHICTD 34 BCE, 110 OIyOJIIKOBAHO B CTATTI.

ABTOpU TapaHTYIOTH BIACYTHICTH KOH(IIIKTY 1HTEepeciB Ta (iHAHCOBOI 3aIIKABJIEHOCTI IIPU BUKOHAHHI poboTH
Ta HAMCAHHI CTATTI.

Pyxomuce mamgiimos qo pegakiii 21.11.2018.

46 IIpobremu endoxpurnoi namosoeii Ne2, 2019



Kniniuna endokpurosioeisa

component to both autoimmune pathology and
impaired glucose tolerance [10]. These prior
results might supply the background to sug-
gest that cholecalciferol could be involved in the
supposed relation between type 2 DM and hy-
pothyroidism.

We aimed to explore the association be-
tween type 2 DM and subclinical hypothyroid-
ism focusing on the role of cholecalciferol in
Ukrainian population, using a cross-sectional
study design.

MATERIALS AND METHODS

Subjects with an established diagnosis of
type 2 DM and subclinical hypothyroidism
(SH) were consecutively recruited from June
2017 to October 2017. A total of 150 partici-
pants (65 patients with type 2 DM, 35 patients
with type 2 DM and subclinical hypothyroid-
ism, and 50 healthy controls) constituted the
study population.

Individuals, in whom normal glycaemia and
thyroid functional status were documented by
fasting glucose (FPG) and thyroid-stimulating
hormone (TSH) levels, were also recruited as
controls during the same period.

Current use of corticosteroids served as
an exclusion criterion, since this could act as
a confounder both at the levels of glucose ho-
meostasis and thyroid autoimmunity. Subjects
under vitamin D supplementation were also ex-
cluded from the study.

At the day of the recruitment, a structured
medical interview and a physical examina-
tion were performed in each subject, medical
records were retrieved. Informed consent was
provided and the study was conducted in ac-
cordance with the Declaration of Helsinki.
Descriptive characteristics of the study popula-
tion are summarized in Table 1.

25-hydroxyvitamin D [25(OH)D], TSH, free
thyroxine (fT)), free triiodothyronine (fT,), se-

rum thyroid peroxidase autoantibody levels
(TPOADb) were determined for each subject.
Radioimmunoassays were performed according
to the manufacturer’s instructions for the
measurements of serum 25(0OH)D and thy-
roid parameters. 25(OH)D was conducted by
immuno hemi luminescent method ECLIA on
analyzer Elecsys 2010 (Roche Diagnostics,
Germany) with test-system cobas. TSH, T, and
fT, were measured with DRG (Germany) re-
agents on automatic analyzer iIEMS Reader MF
(ThermoLabsystems, Finland), TPOAb — with
Immunotech (Chech Republic) reagents.

Data are expressed as mean (standard de-
viation) or (%). Statistically different vs con-
trol; PStatistically different vs group with type
2 DM

Subclinical hypothyroidism (SH) was de-
fined as a state of increased serum TSH lev-
els, with circulating T, and T, concentrations
within the population reference [11]. Blood
concentration of 25(0OH)D is employed as a bio-
marker for overall vitamin D status. It accounts
for both dietary and supplemental vitamin D
intake as well as endogenous synthesis of vita-
min D in the skin. The challenge with the use
of this biomarker is that it is also correlated
with several factors which themselves are re-
lated to numerous health outcomes. Vitamin D

Table 1
Descriptive characteristics of the study population
Control group Type 2 DM Type 2 DM and SH
n 50 65 35
Male / female 21/29 24/41 11/24

Age, years 56.7 (6.2) 61.2 (7.3) 63.1 (7.6)

BMI, kg/m? 29.1 (4.3) 32.7 (5.1) 33.1(5.4)

HbAlc,% - 6.8 (1.6) 7.2 (1.8)
25(0H)D, ng/ml 23.8 (6.2) 19.2 (5.4)" 15.1 (4.6)*
TSH, pIU/ml 1.91 (0.72) 2.23 (0.74) 6.72 (1.53)™
Thyroid peroxidase Ab, U/ml 26 (16) 61 (31)2 260 (115)*°

IIpobremu endoxpurnol namosnoeii Ne2, 2019

47



Kniniuna endokpurosioeis

deficiency was defined as 25(OH)D levels less
than 20 ng/ml and vitamin D insufficiency as
20-30 ng/ml [12].

Continuous variables were described as
mean (standard deviation) or n (%), respec-
tively. Normality assumption was assessed by
visual inspection of the distribution as well as
the Kolmogorov-Smirnov test. Differences in
means were explored using Mann-Whitney and
chi-squared tests for continuous and dichoto-
mous variables, respectively. To explore the
potential association between 25(0OH)D, type 2

DM and SH while controlling for potential con-
founders, namely, age, gender, body mass index
(BMI), and presence of type 2 DM, multivari-
ate logistic regression analyses were under-
taken in all study populations. Standardized
values (z-scores) of the natural logarithms for
all continuous variables were used. Fisher cri-
terion was used to compare variances of the
two variational series. Data analyses were per-
formed using SPSS version 8.0 for Windows
(SPSS, Chicago, IL, USA).

RESULTS AND DISCUSSION

Patients with type 2 DM and with type 2
and SH had significantly lower 25(OH)D and
higher TSH and TPOAD titres compared to
controls (Table 1). Prevalence of high TPOAb
titres was greater in patients with type 2 DM
and type 2 with SH compared to controls.

The great majority of the study population
was found to be 25(OH)D deficient or insuf-
ficient and the prevalence of vitamin D defi-
ciency/insufficiency was significantly higher in
patients with type 2 DM (92.3 %), type 2 and
SH (97.1%) compared to controls (86.0 %).

Multivariable logistic regression analyses
adjusting for age, gender, and body mass index
(BMI) suggested that both the presence of type
2 DM with SH (odds ratio (OR): 3.32, 95 % con-
fidence interval (CI): 1.57-6.91) and 25(0OH)D
levels (OR: 1.34, 95 % CI: 1.02—1.74) were sig-
nificantly associated with the presence of type
2 DM and SH (Table 2).

In population of patients with type 2 DM
and controls with a high prevalence of vita-
min D deficiency/insufficiency, type 2 DM and
25(0H)D levels were significantly associated
with SH (p < 0.005).

The association between 25(0OH)D and SH
was noted only in the presence of type 2 DM
and it was found to be positive [13]. Conflicting
results have been reported in the literature
regarding the association between type 2 DM
and hypothyroidism [5, 9].

We speculated that this discrepancy might
involve a role for cholecalciferol in light of con-
firmation suggesting its potential link to both
thyroid autoimmunity and glucose intolerance
individually.

Vitamin D deficiency and insufficiency has
been associated with TPOADb titres, serum
25(0OH)D levels were found to be significantly
lower in patients with SH compared to controls
[14], and the severity of 25(OH)D deficiency
correlated with thyroid antibody levels in adult
and children populations [15].

Similarly, a higher prevalence of vitamin
D deficiency has been reported in the presence
of type 2 DM [16] and an inverse association
between circulating 25(0OH)D levels and risk
of incident type 2 DM was documented: each
10 ng/ml increment in 25(0OH)D levels was as-
sociated with a 4% lower risk of type 2 DM [17].

Table 2
Multivariable logistic regression using TPO-Ab titres
as the dependent variable
Covariates Odds ratio 95% CI P
Type 2 and SH 3.32 1.57-6.91 0.005
25(0H)D 1.34 1.02-1.74 0.038
Age 0.98 0.27-3.35 NS
Gender 0.62 0.31-1.16 NS
Body mass index 1.26 0.87-1.74 NS

CI — confidence interval, NS — non significant.

48

IIpobremu endoxpurnoi namosoeii Ne2, 2019



Kniniuna endokpurosioeisa

Patients with type 2 DM without SH have
statistically significant higher percentage of
TPOAD titres compared to controls (Table 1).
All groups have a high prevalence of vitamin D
deficiency/insufficiency and the difference bet-
ween them is statistically significant. Vitamin D
is one among many factors that could potential-
Iy modify thyroid autoimmunity. This finding
should be imputed to the confusing effect of age,
body mass index and gender, clearly, all vari-
ables used in the multivariable regression ana-
lysis. For this reason we took on a regression
analysis, adapting for potential confounders.

In our model of regression analysis, both
cholecalciferol levels and type 2 DM were in-
cluded as covariates. The degree of correlation
between type 2 DM and 25(0OH)D levels in our
sample was high as to undermine the analysis.

The study results should not be extrapolat-
ed to different persons with different baseline
characteristics. Our sample demonstrated sig-
nificant prevalence of vitamin D deficiency/in-
sufficiency and a higher prevalence of TPOAb
in patients with type 2 DM and SH compared
to controls.

Preclinical studies of vitamin D action on
insulin secretion, insulin action, inflammatory

processes, and immune regulation, along with
evidence of an increase of hypovitaminosis D
worldwide, have prompted several epidemiologi-
cal, observational, and supplementation clinical
studies investigating a potential biological in-
teraction between hypovitaminosis D and DM
[18, 19].

The potential confounding effect of seasonal
variation in serum 25(0OH)D levels is expect-
ed to be minimal, since the collection of blood
samples was performed during the same sea-
son (summer).

Our data and those of others pointing to the
involvement of vitamin D in the pathogenesis
of SH argue for screening for vitamin D levels
in patients with hypothyroidism. Moreover, as
treatment with vitamin D is inexpensive and
carries minimal side effects, vitamin D sup-
plements may be recommended for type 2 DM
and SH patients. Further research is needed to
evaluate the beneficial effects of such treatment
as well as the optimal doses, including a high-
dose regimen of vitamin D recently found to be
effective and safe, and to increase compliance
in these patients.

CONCLUSIONS

Patients with type 2 DM and with type 2
and SH had significantly lower 25(OH)D and
higher TSH and TPOAD titres compared to
controls.

The prevalence of vitamin D deficiency/in-
sufficiency was significantly higher in patients
with type 2 DM (92.3 %), type 2 and SH (97.1 %)
compared to controls (86.0 %).

Multivariable logistic regression analyses
adjusting for age, gender, and body mass index
suggested that both the presence of type 2 DM
with SH and 25(0OH)D levels were significant-
ly associated with the presence of type 2 DM
and SH.
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FOCUSING ON THE ROLE OF CHOLECALCIFEROL

V. I. Pankiv!, T. Yu. Yuzvenko!, I. V. Pankiv?

! Ukrainian Scientific and Practical Centre of Endocrine Surgery, Kyiv, Ukraine;
? Bukovinian State Medical University, Chernivtsi, Ukraine
endocr@i.ua

Background. Vitamin D deficiency has been associated with both type 2 diabetes mellitus (DM) and thy-
roid autoimmune disorders. The association of vitamin D with type DM and subclinical hypothyroidism (SH)
has not been investigated. Aim of the study is to explore the putative association between type 2 DM and SH
focusing on the role of 25-hydroxyvitamin D [25(OH)D]. Materials and methods. Study population included
65 type 2 DM patients, 35 patients with type 2 DM and SH and 50 healthy controls. To explore the potential as-
sociation between 25(0OH)D and SH while controlling for potential confounders-namely, age, gender, body mass
index, and presence of type 2 DM-multivariate logistic regression analyses were undertaken. Results. Patients
with type 2 DM and with type 2 and SH had significantly lower 25(OH)D and higher TSH and TPOAD titres
compared to controls. The prevalence of vitamin D deficiency/insufficiency was significantly higher in patients
with type 2 DM (92.3%), type 2 and SH (97.1%) compared to controls (86.0%). Multivariable logistic regression
analyses suggested that type 2 DM and 25(0OH)D levels were significantly associated with the presence of SH.
Conclusions. In population of patients with type 2 and SH with a high prevalence of vitamin D deficiency/in-
sufficiency, it was shown that type 2 DM and vitamin D were associated with SH.

Key words: type 2 diabetes mellitus, subclinical hypothyroidism, vitamin D.
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AKUEHT HA POJIb XONNEKAJIbUUNDEPOJIA
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Beryn. 3 medinurom Bitaminy D acomiitoBani ak mykposuit giader (I1JI) 2-ro Tumy, Tak i ayToiMyHHI
3aXBOPIOBAHHS IIUTOIOMIOHOI 3a03u. Baaemoss’sizok Bitaminmy D 1 cyOrmairiunoro rimorupeody (CI') moci
JIerasyibHO He BUBYaBcA. Mera JOCIIiIsKeHHA — BCTAHOBUTU MOJKJIMBUY B3aeM03B’s130K Misk Tumom L[J] 2-ro
tuny i CI, aknenrywoun yeary Ha poii 25-rigpokcusiraminy D [25(0OH)D]. Marepianu i metomu. Ilix cro-
crepeskeHHAM IepebyBaJtio 65 xBopux Ha [IJ] 2-ro tumy, 35 xBopux Ha IIJ[ 2-ro Tumy i3 CI, a Tarox 50 ocib
KOHTPOJIbHOI Ipyu. baraToakTopHuil perpeciiHuii aHAJII3 ITPOBEIEHO IJIA JOCJIIIMKeHHS OTEeHII1MHOr0
3p’zary mixk Bmictom 25(0H)D 1 CT, BpaxoByouu Bik 1 cTaTh XBOpUX, 1HJIeKC Macu Tija 1 HasgBHicTb L[ J] 2-ro
tuny. Peaynbsraru. Y xsopux ma IJ[ 2-ro tumy i CI" Bcranossieno mocrosipao Husxul pisai 25(0H)D 1 mo-
CTOBIPHO BUII[I TUTPU AHTHUTIJI J0 THPEOIIHOI IIEPOKCUAA3H Y IIOPIBHAHHI 3 KOHTPOJIBHOI I'PYIIOI 1 XBOPUMHU
Ha I[IJ] 6es CI. Yacrora HemocTaTHOoCT1 1 medinuTy Biraminy D Oyna sHauHo Buimoo y xsopux Ha [IJ] 2-ro
tumy (92,3%), LI 2-ro tuny i3 CI' (97,1%) y mopiBHAHHI 3 KOHTPOJIbHOIO I'py1o (86,0%). BararodakTopuuit
perpecuBHUI JOrICTUYHUHT aHaia Brkasdye Ha acomiamio [/ 2-ro tumy i emicty 25(0H)D 3 massaicTio CI.
BucuoBku. Ceper obcresxernx oci6 3 I1J] 2-ro tuny i CI' BcraHOBIEHA BHCOKA YaCTOTA HEIOCTATHOCTI 1 edi-
muty Bitaminy D, 1o BKasye Ha ix B3aeMo3B's130K 13 CI.

KnwyoBi cimoBa: 1mykpoBuii qiaber 2-ro TUILY, CyOKJIIHIYHUY rinmoTupeos, sitamiu D.

50 IIpobremu endoxpurnoi namosoeii Ne2, 2019



Kniniuna endokpurosioeisa

CAXAPHbI OUABET 2-TO TUMA N CYBKJIMHUYECKWUW TMMOTUPEOS:
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Berymienne. C gedunurom Buramuua D accortmupyioresa kak caxapubeiin quader (CI) 2-ro tuma, Tak
¥ ayTOMMMYHHBIe 3a00JieBaHNe IIUTOBUIHON Keje3bl. BaanMocBsa3h BuTaMuHa D U CyOKRJIMHUYECKOTO TH-
norupeosa (CI') mo cux mop geranbHO He n3ydaiaach. llesb uceaeqoBaHuA - yCTAHOBUTH BO3MOMKHYIO B3aU-
mocBsiab Mexay CJI 2-ro tuma u CI, akuenTtupyss BHuManue Ha ponu 25-rupporcusuramura D [25(0H)
D]. Marepuasbl u meroasl. Ilog Habnoaenuem Haxomuioch 65 6obubix CJl 2-ro tuma, 35 Gombubix CJI
2-ro tuna u3 CI, a Takke 50 JUI[ KOHTPOJIBHOM IPyIirbl. MHOropaKTOPHEIN PErpecCHOHHBIN aHAaJIU3 IIPO-
BEJIeH JIJIs UCCJIeOBAHUSA MOTEHIINAIbHON cBsa3u Mesxay KoHuienTpaueit 25(0H)D u CT, yuntesiBas Bospact
¥ 1oJ1 6OJIBHBIX, HHIEeKC Macchl Tesia u Hajauuue CJ[ 2-ro tuna. Pedyasrarsel. ¥ 6osbubix CJ[ 2-ro tuna u CI'
yCTaHOBJIEHBI gocToBepHO Oosiee Huskme ypoBuHu 25(0H)D m mocroBepHo GoJiee BBHICOKME THUTPHI aHTUTEJI
K TUPEOUIHOM MepoKCcHUIa3e B CPAaBHEHUHU ¢ KOHTPOJbHOIH rpynnoit u 6onpHbIMU CJl 6e3 CI. HYacrtora He-
IOCTATOYHOCTH | jJeduiura Butamuua D Oblyia 3HaunTe bHO BhimIe y 0osnbHBIX CJ[ 2-ro Tuma (92,3%), CJI
2-ro Tumra ua CI' (97,1%) B cpaBHEHHUH C KOHTPOJIBHOU rpymmoi (86,0%). MuOropakTopHEINA perpeccuBHBIN
JIOTUCTUYECKUY aHaau3 ykaseiBaerT Ha accomuanuio CJl 2-ro tumna u koumenrpanuu 25(0H)D ¢ manunuunem
CI. Beieogwl. Cpenu o6cemoBauubix jiuit ud CI] 2-ro tuna u CI' ycTaHOBJIEHA BBICOKAS YaCTOTA HEJIOCTATOY-
HoCTH U Aeduniura BuTaMuHa D, uTo yKaspiBaeT Ha ux B3auMocBsa3b us CI.

Knmouessie cmoBa: caxapHbIil quabeT 2-r0 TUNA, CYOKJIUHUYECKUH THIIOTUPEO03, BUTaMuH D.
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