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Summary

Atherosclerosis is a chronic inflammatory process that leads to narrowing of the arteries due
to the accumulation of plaque on the walls of the arteries. Carotid Intima Media Thickness
(CIMT) is a marker which provides valuable information on the risk of atherosclerosis. It is an
inexpensive tool to monitor arrest, progression or regression of the plaque formation. Vitamin
D concentration, despite crucial role and pleiotropic activity of the micronutrient, is often
grossly insufficient. The association between vitamin D deficiency and CIMT development has
been indicated in multiple research studies. The aim of this study was to collect literature data
describing the relationship between 25-hydroxyvitamin D concentration and CIMT evolution
in various diseases. Original articles for the preparation of this manuscript were extracted from
PubMed and Cochrane databases. After careful consideration, 44 original papers from the initial
number of 64 articles were included in the analysis. Articles classified as randomized clinical
trials, cross-sectional studies, case control studies and cohort studies We observed numerous
contradictions in collected results. These contradicting results may be caused by comparing
articles that very often are related to populations with different baseline characteristics of
the studied populations. Incoherent results have led to the conclusion that further research is
required to assess the association between analyzed factors.
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Abbreviations:

1a,25(0H)2D - 1q,25-dihydroxyvitamin D; 25(0H)D) - 25-hydroxyvitamin D; BD — Behget’s di-
sease; BMI - Body Mass Index; B-PROOF study — B-Vitamins for the Prevention Of Osteoporotic
Fractures study; Ca - calcium; Ca?* - calcium ions; CCA - common carotid artery; CCA-IMT -
common carotid artery intima-media thickness; CIMT - carotid intima media thickness; CIMT
SDS - carotid intima-media thickness standard deviation score; CKD - chronic kidney disease;
CS - carotid stenosis; CVD - cardiovascular disease; DHCR7 - 7-dehydrocholesterol reductase;
HbA1c - glycated haemoglobin; HDL - high density lipoprotein; HIV — human immunodeficiency
virus; ICA-IMT - internal carotid artery intima-media thickness; IFG — impaired fasting glucose;
IGT - impaired glucose tolerance; IMPROVE - longitudinal Carotid Intima Media Thickness and
IMT - Progression as Predictors of Vascular Events in a High Risk European Population; IMT - in-
tima-media thickness; K — potassium; KORA study - Cooperative Health Research in the Region
of Augsburg; LAPS - Lupus Atherosclerosis Prevention Study; MIMT — maximum intima-media
thickness; MS — metabolic syndrome; NRTIs - nucleoside reverse transcriptase inhibitors; OCp
- mild osteoarthritic; PAD - peripheral arterial disease; PHPT — primary hyperparathyroidism;
Pls - protease inhibitor; pSoBid - Psychological, social and biological determinants of ill health
study; pSS - primary Sjogren’s Syndrome; PTH - parathyroid hormone; RA - rheumatoid arthri-
tis; ROS - reactive oxygen species; TG - triglycerides; USG Doppler — Doppler ultrasonography;

VDR - vitamin D receptor.

INTRODUCTION

Vitamin D is a chemical compound with steroid struc-
ture, which is converted in humans into intermedi-
ate form 25-hydroxyvitamin D [25(0H)D)] and finally
into the active form of 1a,25-dihydroxyvitamin
D [1a,25(0H),D] [34]. The active form of vitamin D
interacts with the vitamin D receptor (VDR), present
in most tissues, which is a transcription factor that
regulates the expression of many genes [14]. The con-
centration of vitamin D depends both on its synthesis,
mainly in keratinocytes from 7-dehydrocholesterol
after sun exposure, and the external delivery of this
vitamin with food [6]. According to current standards,
it is assumed that we are dealing with a deficiency of
vitamin D in people with a concentration of 25(0H)D
<50nmol/L (<20 ng/ml). The state of lowering vitamin
D concentration occurs when the 25(0H)D concentra-
tion value is between 50-75 nmol/L (20-30 ng/ml),
whereas >75 nmol/L (>30 ng/ml) is considered to be
the optimal concentration [27, 49]. It should be noted
that the concentration of vitamin D to a large extend
also depends on the skin pigmentation, the quality of
food consumed, time and intensity of solar radiation,
age, use of sunscreen and sun exposure behavior [42].
Vitamin D has a pleiotropic activity in normal con-
centrations, plays a key role in the calcium-phosphate
administration, which is the main function of this vit-
amin [19, 35]. However, this is not its only activity. It
also has a number of other properties; for example, the
appropriate concentration of vitamin D regulates the
immune response of our body, inhibits inflammatory
processes and has a beneficial effect on the nervous
system [6, 51, 61]. The state associated with vitamin D
deficiency negatively affects the circulatory system of
our body. Cardiovascular diseases such as myocardial
infarction or hypertension are associated with vitamin
D deficiency and with the disruption of Ca* or reactive
oxygen species (ROS) signaling systems, which require
the correct concentration of the active form of vitamin

D for proper functioning [40]. The appropriate concen-
tration of vitamin D works positively on the cardio-
vascular system, reducing blood pressure, preventing
plaque formation and the development of inflamma-
tion within the formation of atherosclerotic plaque in
the blood vessels [48].

Atherosclerosis is a chronic inflammatory process that
is located in the aorta and medium-sized arteries. As
aresult of plaque deposition and physical forces associ-
ated with blood flow, intravascular coagulation occurs
and causes the closure of the vessel’s lumen and sud-
den suppression of blood flow in the artery (coronary
heart disease, infarction, stroke) [21]. Carotid steno-
sis (CS) involves the narrowing of major arteries that
supply the brain with oxygenated blood (common
carotid artery; CCA). Narrowing of the carotid arteries
is caused by the accumulation of atherosclerotic plaque
in the arterial wall, which results in reduced blood flow
to the brain [17, 30]. Doppler ultrasonography (USG
Doppler) in cardiology is a non-invasive vascular imag-
ing method that has become a valuable technique for
detecting and monitoring adverse structural changes
in arterial vessels. Essentially, this method allows us
to detect vessel changes before the appearance of dis-
ease symptoms [39]. Assessment of the intima-media
thickness (IMT) is widely used. Published studies show
that IMT may be associated with the development of
atherosclerosis, which is why it is considered to be an
important cardiovascular risk factor [15, 52]. A value
not exceeding 0.9 mm is considered a normative value
of IMT. The thickness of the arterial wall defined in this
way is treated as a determinant of the initial stage of
the atherosclerotic process [38].

The purpose of the following study was to collect lit-
erature data describing the relationship between
25-hydroxyvitamin D concentration and the presence of
intima-media changes in various diseases.
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MATERIAL AND METHODS

Search strategy and data sources

Articles for the preparation of this manuscript were
extracted by searching for literature in PubMed and
Cochrane databases. This review was limited to original,
published articles concerning the concentration of vit-
amin D and the development of CS in various diseases.
The search strategy was presented in Fig.1. Articles pub-
lished until 18 January 2018 were selected for the analy-
sis, as this is the time when electronic databases were
searched. The analysis included both research on adults
and children. Publications related to animal experi-
ments, focused on drug testing, written in a different
language than English were excluded.

Study selection and data extraction

Three co-authors of the article evaluated the publica-
tions independently of each other. Articles classified
as meta-analysis, letter to editor, invited commentary,
review article and systematic review were rejected. Art-
icles that qualified for further analysis concerned sci-
entific studies such as the following: randomized clinical
trials, cross-sectional studies, case control studies and
cohort studies. The search strategy was presented in
Fig. 2. Article qualification was performed by two
authors of the presented study. The articles obtained
information on the size of the study group, IMT, vitamin
D concentration and baseline characteristic.

RESULTS

Articles that met our inclusion criteria were divided
depending on the disease entities of the analyzed patients
(Table 1). Concentration units of 25(0H)D vitamin has been
converted to nmol/L with use of ENDMEMO Vitamin D
(25-Hydroxyvitamin D) Unit Conversion tool: http://www.
endmemo.com/medical/unitconvert/Vitamin_D.php.

Vitamin D and Carotid IMT in groups of healthy
people

Among all the papers qualified for this analysis, 10
original articles concerned the relationship between
vitamin D concentration and the value of IMT among
various groups of healthy people without chronic dis-
eases. Part of the studies concerning middle-aged and
elderly participants indicates the lack of dependence
between vitamin D concentration and IMT progression.
In the research involving healthy subjects with elevated
homocysteine level (12-50 umol/l) a non-linear associa-
tion between 25(0H)D and pre-clinical stages of cardi-
ovascular disease was observed. Higher concentration
of serum 25(0H)D was associated with higher values of
carotid artery intima-media thickness (CIMT) in vit-
amin D sufficient research participants [58]. However,
the concentration of vitamin D in this population was
of a lower level, but there was no clear deficiency. Also,
no independent relationship between serum 25(0H)
D concentration and Common Carotid Artery Intima-
media thickness (CCA-IMT), Internal Carotid Artery
Intima-media thickness (ICA-IMT) was observed in 3.251
patients with mean age of 64 years. Statistical analysis
shows no influence of 25(0H)D concentration on the
development of CIMT and atherosclerosis in elderly
healthy patients [7]. The drawback of the mentioned
study is the lack of vitamin D values; therefore, there
was no possibility to assess if it was in vitamin D defi-
cient population or population with optimal concentra-
tions. Similarly, the lack of correlation between vitamin
D concentration and CIMT value was indicated by stud-
ies based on the results of a group of aged 35-64 sub-
jects who lived at the extremes of the socioeconomic
spectrum (the level of vitamin D is unknown) or in a
small group of children with mean age of 13.7 with near
optimal vitamin D level with multiple atherosclerosis-
promoting risk factors like BMI, total cholesterol, TG,
HDL, systolic blood pressure value or exposure for
tobacco [12, 32]. Research concerning adults from

PubMed search strategy:

1. Carotid Stenosis [Mesh]

2. Carotid Intima-Media Thickness [Mesh]

3. Vitamin D [Mesh]

Search: (1 OR 2) AND 3

Cochrane search strategy:

#1 "Carotid Stenosis"
#2 "Carotid Intima-Media Thickness"
#3 "Vitamin D"

Search: (#1 or #2) and #3 (title, abstract, keywords)

Fig. 1. Search strategy of articles using MESH vocabulary in PubMed and Cochrane databases
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PubMed database,
n=53

Cochrane database,
n=11

Articles excluded from further analysis
n=15:

Articles left for the further evaluation, n=64

. Meta-analysis, n=4

Articles classified for evaluation, n=49:

randomized clinical trials, n=4
cross-sectional studies, n=26
case control studies, n=14
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L]
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. cohort studies, n=5

1 1
1 1
1 1
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1 1
I o Letter to editor, n=1 1
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I 1
1 1
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I" ____________________ 1
, Articles excluded due to lack of 1
—» | analysis of relationship between :
: 25(0OH)D concentration and IMT, n=5 1
_____________________ 1

Articles used to write this publication, n= 44

Fig. 2. Search strategy of articles about the concentration of vitamin D and the development of carotid stenosis

South Korea also indicates lack of relationship between
the concentration of 25(0H)D and the value of IMT [13,
29]. Other studies including middle-aged and elderly
subjects indicated no association between vitamin D
levels and CIMT progression in 3.430 healthy partici-
pants who were burdened with cardiovascular disease
risk. Statistical analyzes show that the concentration of
vitamin D is not an efficient biomarker for the study
of progression of subclinical atherosclerosis [16]. Like-
wise, analysis of collected data from a group of middle-
aged and older men indicated that the concentration
of 25(0H)D is inversely associated with atherosclerosis.
It must be noted that the observed levels of vitamin D
were low or indicated deficiency in that population [24].
Similar results were demonstrated by a research study
involving adults who were recruited in childhood into
Cardiovascular Risk in Young Finns Study. The ana-
lyzes indicated that in women, the 25 (OH)D concentra-
tion was inversely correlated with the IMT occurring
at a later age of the subjects [28]. Changfeng Study
conducted among middle-aged females assessed the
relationship between serum 25(0H)D and carotid ather-
osclerosis in Chinese postmenopausal women. Individu-

als with 25(0H)D level in the fourth quartile (53.2-153.0
nmol/L) had significantly thinner CIMT and lower fre-
quency of occurrence of carotid plaque compared to the
rest of the participants. This study suggested an associ-
ation between serum 25(0OH)D and carotid atheroscler-
osis in postmenopausal women [37]. Another article
involving Chinese postmenopausal women from Shang-
hai Obesity Study has shown that serum 25(0H)D level
is negatively correlated with CIMT in vitamin D defi-
cient population [25]. Gurses, et al. investigated the
association between vitamin D deficiency and alterna-
tions of subclinical atherosclerosis markers. The corre-
lation between vitamin D level and CIMT has not been
found in vitamin D deficient population [22]. A study
conducted on African women has shown that CIMT in
lean women was positively associated with the PTH and
25(0H)D, ratio and that an alternation in bone and cal-
cium metabolism can influence arterial calcification in
older African women; however, an association between
CIMT and 25(OH)D alone was not found. It must be
noted that the level of vitamin D in that population was
optimal or high compared to other studies [20].
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Vitamin D and Carotid IMT in metabolic disorders

Discordance in the examined matter has been found.
Although some studies did not show any association
between IMT progression and 25(0H)D level in predi-
abetic subjects and patients with type 1 or type 2 dia-
betes, a 2014 Shanghai study has proven a significant
and independent inverse correlation between serum
vitamin D level and carotid IMT in vitamin D deficient
male subjects [11]. Two years later, cross-sectional
observational research confirmed that serum 25(0H)D
level inversely corresponded with left and right CIMT
in type 2 diabetic patients with and without peripheral
artery disease (PAD) [5, 35]. These results are in accord-
ance with the multicenter, longitudinal Carotid Intima
Media Thickness and IMT-Progression as Predictors of
Vascular Events in a High Risk European Population
(IMPROVE) cohort study in vitamin D deficient popu-
lation, which shows that 25(0H)D decreasing allele of
rs3829251 in the DHCR7 locus was correlated with faster
progression of CIMT [55]. Recent research has indicated
that vitamin D, K and Ca co-supplementation results in a
decrease of maximum levels of left CIMT; however, mean
levels of CIMT, compared with placebo group, have not
been influenced. The study did not provide information
about the concentration of the 25(0H)D metabolite [3].

Vitamin D and Carotid IMT in overweight and
obese patients

25(0H)D deficiency may be a cardiovascular risk factor
from childhood, because the association between low
vitamin D status and increased CIMT has been proven
in both obese children and adolescents [4]. A research
study in 2015 involving 44 children has demonstrated
that there is no significant association between CIMT
and vitamin D level; however, antipsychotic drug intake
was an unquestionable interfering factor. The children’s
population in the study group showed a deficiency of
vitamin D, while children in the control group showed
a decrease in vitamin D concentration [43].

Vitamin D and Carotid IMT in chronic kidney
diseases

Chronic kidney disease (CKD) is evolving into one of the
leading health problems, especially in industrialized coun-
tries. Increased atherosclerosis is a common complication
in renal dysfunction. IMT is a useful detector of atheroscler-
osis and an inexpensive tool to monitor its arrest, progres-
sion or regression. Yadav and co-authors have shown that
CKD patients exhibit higher CCA-CIMT and lower 25(0H)D
levels compered to healthy control. There was also a strong
inverse correlation between serum levels of the vitamin D
and CIMT [62]. Contrary to these findings, Ng et al. have
not found any association between serum 25(0H)D levels
and CIMT in CKD vitamin D deficient patients, but what is
notable is that their study participants had less severe CKD
stages [42]. These findings advocate for a possible linkage
between 25(0H)D concentration and atherosclerosis.

Vitamin D and Carotid IMT in autoimmune
diseases

Among all enrolled studies, five referred to patients
with inflammatory diseases. CIMT assessment and bio-
chemical results including 25(0H)D concentration were
performed and did not show any significant association
between 25(0H)D concentration and CIMT in 27 patients
with rheumatoid arthritis (RA) and reduced concentra-
tion of 25(0H)D [36]. The second original article con-
cerned 25(0H)D, deficiency in 36 patients with Behget’s
disease (BD) and 33 subject with RA. In the correlation
analysis, no relationship was observed between 25(0H)
D, and CIMT in BD. No difference was observed between
the concentration of 25(0H)D,in RA patients compared
to healthy control subjects [8]. Also, analysis of the data
collected in the Lupus Atherosclerosis Prevention Study
(LAPS) did not find any relationship between 25(0H)D
concentration and IMT progression [31]. However, in
a study involving 25 women with primary Sjégren’s Syn-
drome (pSS), who were compared with 22 age -matched
osteoarthritic control women, there was a significant
increase of IMT and a decrease of vitamin D concentra-
tion. Additionally, no correlation between low levels of
vitamin D and IMT in women with pSS and a reduced
level of vitamin D was observed [64]. A considerable part
of the collected articles on autoimmune diseases indi-
cated a lack of relationship between the concentration
of 25(0H)D and IMT progression, but results of the col-
lected data of patients with psoriasis show that the level
of vitamin 25(0H)D is negatively associated with Maxi-
mum IMT (MIMT) values in comparison to the control
group. Analyzes indicate that MIMT values were associ-
ated with lower 25(0H)D values in reference subjects and
that the risk of MIMT increases regardless of patient’s
age, but the duration of disease is not affected by the
assessment of vitamin D and MIMT relationship [44].

Vitamin D and Carotid IMT in cardiovascular
disease

Several investigations have been conducted on the fol-
lowing matter. The effect of 25(0H)D deficiency on ath-
erosclerosis was assessed. Curiously, a large number of
respondents showed 25(0H)D deficiencies. Oz et al. have
shown that 25(0H)D deficiency was correlated inde-
pendently with CIMT [45]. 25(0H)D concentration in
patients with occlusive or aneurysmatic arterial disease
was investigated in reference to atherosclerosis mark-
ers and clinical cardiovascular risk profile. Low levels of
25(0H)D were associated with higher CIMT [57].

Vitamin D and Carotid IMT in human
immunodeficiency virus (HIV) infection

Results of two original papers comparing vitamin D con-
centration with CIMT in HIV-infected patients with low
vitamin D concentration show a lack of increased risk of
developing cardiovascular disease (CVD). The first article
was a cross-sectional observational study, which included
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Table 1. Articles which met inclusion criteria

Study group Control group
Study
Autors . Results References
design & sample Vitamin D 2 sample Vitamin D
E .2 characteristics/ CIMT/IMT E .2 characteristics/ CIMT/IMT
=3 . ; level = . . level
intervention v intervention
Vitamin D and Carotid IMT in healthy people
participant of the
pSoBid (a population
no databased
study which set
aross- out to investigate
Knox 5. sectional 666 the psychgloglcal, no data no data no no data no data no data Z5(0HID > [32]
etal. behavioral data aamr
study I
and biological
determinants of ill
health), three age
categories 35-44, 45-
54, and 55-64 years
25(0H)D,
adults > 40 years from [nmol/L] CIMT [mm]
Kana LY. Cross- rural area of South 66.25+300 0.75+0.14 25(0HD >
etgal‘ © sectional 1054 Korea, divided into 3 (M) (M) data no data no data no data aMT [29]
' study groups according to 4725+ 0.69+0.14
vitamin D intake 15.75 (F)
(F)
participants of o
van Dijk Cross- B-PROOF study > 25(0H)D E =2 .
S.C sectional 567 65 y with elevated [nmol/L] E E dr:t)a no data no data no data TZTSE?J%D ’ [58]
etal. study homocysteine level 54.6+24.1 = =
(12-50pmol/1) <
participants of the
aross- Cooperative Health é;g:;[[;
) A . X .
Thiele . sectional 1601 Research in the Region +25(0H)D,) no data no no data no data no data {25(0H)D: [56]
etal. of Augsburg (KORA) 3 data TCMT
study . [nmol/L]
F4, participants aged 3704165
50-81 years R
. children with
Cheraghi cross- multiple, modifiable 25(0H)D CIMT [mm] no 25(0H)D —
N. sectional 74 . [nmol/L] no data no data no data [12]
atherosclerosis- 0.54+0.07 data amr
etal. study L 65.25+23.5
promoting risk factors
25(0H)D, 25(0HD
[nmol/L] men aged 45n0 [nmoI/L]3
HaoY.  case control 71 men aged 45-78 years 25(0H)D no data 289 data78 years 36.85 o data 125(0H)D : 4]
etal. study with plaque 345 ) TCMT
without plaque (27.17-
(27.05- 477)
44.2) :
- . 25(0H)D
) healthy participants 25(0H)D healthy participants
ChoiY.K.  case control . CIMT [mm] . [nmol/L] CIMT [mm] 25(0H)D
etal. study B vith 25(0H)D (hmolll 0741003 28 With 5(OHIDnon-oor 764014 aMT i3]
deficiency 40.0+8.0 deficiency 160
Blondon cohort atients without no 25(0H)D
M. 3251 p_ . no data no data no data no data no data [71
etal. study cardiovascular diseases data —IMT
elderly and middle-
Deleskog aged participants with
A cohort 3430 high cardiovascular no data no data no no data no data no data 25(0HD [16]
study . data IMT
etal. risk and no prevalent

disease
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Study group Control group
Autors :::I(g] ° Sample - ° Sample - Results References
& characteristics/ V“Iae"',‘e':‘ P awmr BE characteristics V't;"','e':‘ D ammmr
©v intervention v intervention
adult children from
the Cardiovascular
Juonala RiskinYoung Finns —»5i5n T ]
M. c;ﬂzrt 2148 S(tl:%;gf gzr_t:c? );eri? [nmol/L] 0.627 dr;(t)a no data no data no data lZST(I(K/ll-lT) D: [27]
etal. y rarticp 5924191 +0.096
were re-examined at
age 30—45years (in
2007)
25(0H)D,
[nmol/L]
Lean: 109.5 (”‘ﬂ;:?m] 225(0H)D :
Gafane Cross- African women (392 (59.75- . no 1PTH/25(0H)
LF sectional 434 postmenopausal and 161.5) 0(‘)1673\;?:2 / data o data o data o data Dj. [20]
etal. study 42 premenopausal) overweight/ obesg 25(0H)D
obese: 91.5 0790 .16 IMT
(52.0- R
144.25)
normotensive
Cross- ) 25(0H)D CIMT [mm] no 125(0H)D:
Ttaa';' sectional 671 a:i;‘;%g"g:‘s'; mol/ll 0703+  data no data nodata  nodata LamT 37]
: study P P $6+92 0123
women
womenfomdina 50403 w0
HaoY. sectional 926 without carotid artery [nmol/L] no data data no data no data no data lZS(OH)D3 : [25]
etal. h 27.57 (20.55 1 amr
study plaque or history of
) ’ -36.75)
cardiovascular disease
) postmenopausal . 25(0H)D,
Stamate case control female patients 25(0H)D3 CIMT [mm] female patients age [nmol/L] amT 25(0H)D.
lopoulos 102 L [nmol/L] 102 and menopausal [mm] 3 [54]
stud with primar 0.695+0.1 595+ <« (IMT
K.etal. y pimary - y3543052 O ED status PE 0740402
hyperparathyroidism 4.0
25(0H)D
Gurses premonopausal 25(0H)D age and gender-
K.M. cas:}tﬁzntrol 31 women with deficient [nmol/L] (f %T fgrglz 27 matched control [gg]glﬁ'] g lmT fgrglz 25(2?&2 A [22]
etal. y of vitamin D 265+1175 T subjects 25‘ 75_ B
Vitamin D and Carotid IMT in metabolic disorders
r0ss- 250HD, CIMT [mm] age. qender 25(0H)D,
Bhadra sectional 57 patients with type 2 [nmol/L] 57 mat%h’e?i health [nmol/L] CIMT [mm] 125(0H)D : 5]
R.etal. stud diabetes 80.25+ 0.68 + volunteers y 9.5+ 0.57 +£0.053 TCMT
y 267 0.124 7.5
patients with
patients with t d':g ?:]?ne
diabetes type 2 (none a)s’Froin testinal
gastrointestinal 25(0H)D 0 gdisease none 25(0H)D
) Cross- disease, none routinely €S N .
Li D.M. sectional 1028 vitamin D took or [nmol/L] ET no routinely [nmol/L] IMT [mm] 125(0H)D : 3]
etal. stud dietary calcium 2836+ = E data vitamin D took or 7522+  0.707 £0.06 TIMT
y supplen¥ents) with 16.50 e dietary calcium 40.0
Peripheral arterial _srl]lppleme:n;s) |
disease (PAD) without Peripheral
arterial disease
(PAD)
patients with type 2
aross- diabetes (214 patients ézggmg = E
) ) A -
V}llm(:tkljr sectional 415 wnl;(TI:OZVSEOaI-:])(Ij);)iO +25(0H)D, E E dr;(t)a no data no data no data 25(%2? A [60]
e study ) ) [nmol/I] =2
patients with 25(0H)D 48(7-176) S
> 50 nmol/L
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Study group Control group
Study
Autors design = Sample VitaminD = Sample VitaminD Results References
8 characteristics/ amr/MT £ .8 characteristics/ CIMT/IMT
s 2 . . level s 2 . . level
v intervention v intervention
25(0H)D
25(0H)D (25(OH)D,
. . (25(0H)D . . + 25(0H)
Chen Cross- patients with type 2 2 patients with type
; A . . +25(0H)D,  CIMT [mm] ) ) D, CIMT [mm] 125(0H)D :
R.I:l. et sescttlll(()jnal 127 dlabetesI ;Nllflgscarotld (nmol/L] 105+ 0.16 223 2 (ci;?(l));;es I\:]ntltleosut moll] 083+ 0.17 M (M) [11]
: y plag 49.0(33.25 plaq 57.97
-64.32) (45.25
—75.15)
25(0H)D
Sachs Cross- ) ) (25(0H)D, IMT [mm]
M.C.et sectional patler:jtisaxlelizstypﬂ + 25(0H)D3 0.7291 + d:(t)a no data no data no data 25((2I|-I'\)AI$ A [53]
al. study [nmol/L] 0.0187
633147
pre-diabetic patients
with pre-diabetes
according to only 25(0H)D
okTc(oAtcs - fmar] BT —
Zagami 6.4% and NFG/NT); 54.25(39.5- ’ 0 81j' (nmol/L] IMT [mm]
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89 men living with HIV who were receiving treatment with
two nucleoside reverse transcriptase inhibitors (NRTIs)
with protease inhibitor (PIs) or HIV-infected men with
anon-NRTI that never took PIs. The subjects were divided
according to the method of treatment. The occurrence of
vitamin D insufficiency was associated with greater com-
mon CIMT. There was no correlation between common
CIMT and vitamin D concentrations. In multivariate lin-
ear regression model, there were no associations between
common CIMT and vitamin D insufficiency [50]. The sec-
ond article was also a cross-sectional study that involved
31 children and young adults infected with HIV with
reduced concentration of 25(0H)D metabolite. No signifi-
cant associations were found between concentrations of
vitamin D and CIMT in study group [18].

Vitamin D and Carotid IMT in endocrine disorders

Relationship between deficiency of 25(0H)D and vitamin
D concentration within the normal range was assessed in
patients with Primary Hyperparathyroidism (PHPT) and
subclinical Cardiovascular Disease. Cardiovascular Disease
and vitamin D concentration within the normal range was
assessed. Carotid structure between patients with normal
and low 25(0H)D levels was compared and indicated that
IMT levels were increased, regardless of 25(0H)D level [59].
Association between 25(0H)D concentration and parathy-
roid hormone (PTH) levels with CIMT was determined.
There were no significant differences among patients with
reduced vitamin D level, between IMT value and the level of
25(0H)D. Moreover, IMT did not show any significant asso-
ciation with 25(0OH)D, PTH or PTH/250HD ratio [9].

CONCLUSIONS

A review of publications available in PubMed and
Cochrane databases prepared by our team indicates
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