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ABSTRACT: The aim of this study was to evaluate the association of
carotid intima thickness with vitamin D, glycemia and anthropometry.
Personal, anthropometric and biochemical data, and carotid ultrasound
report (to check thickening in millimeters and for the presence of
atherosclerotic plaques) were collected. The variables studied were
treated with Pearson’s correlation coefficient, ANOVA and Kruskal-
Wallis. The mean BMI of the 51 patients was 29.47 = 6.39kg/m?2. The
carotid thickness was >1mm in 54.90%. Regarding vitamin D, 41.18%
had hypovitaminosis. The carotid thickness was directly proportionally
correlated with anthropometric data, fasting blood glucose and HbAlc,
and inversely correlated with vitamin D values, although without
significant difference. The studied variables were not significantly
associated with carotid intima thickness in this sample.
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RELACAO ENTRE ESPESSURA DA ARTERIA CAROTIDA,
VITAMINA D, PERFIL GLICEMICO E ANTROPOMETRIA

RESUMO: O objetivo foi avaliar se a espessura intima carotidea estd
associada a vitamina D, perfil glicémico e antropométrico. Foram
coletados dados pessoais, antropométricos, bioquimicos e laudo
de ultrassonografia carotidea, o qual foi utilizado a fim de avaliar o
espessamento em milimetros e constatar ou nao placas aterosclerdticas.
As varidveis estudadas foram tratadas com o coeficiente de correlacao
de Pearson, ANOVA e Kruskal-Wallis. A média do IMC dos 51 pacientes
foi de 29,47+6,39 kg/m2 A espessura carotidea foi >1 mm em
54,90%. Quanto a vitamina D, 41,18% apresentaram hipovitaminose. A
correlagio da espessura carotidea com dados antropométricos, glicemia
de jejum e HbAlc foi diretamente proporcional e inversamente com 0s
valores de vitamina D, embora sem diferenca significativa. As varidveis
estudadas nio puderam ser associadas com diferenca significativa
a espessura da camada média intimal da carétida nesta amostra.

PALAVRAS-CHAVE: Antropometria; Carotida; Glicemia; Vitamina D.
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INTRODUCAO

The intima-media thickness of the carotid wall is
a non-invasive marker of subclinical atherosclerosis. This
marker has been widely used as a screening method for
atherosclerotic lesions and non-asymptomatic plaques.
The
associated with risk factors for cardiovascular diseases. It

increased carotid intima-media thickness was
has also been correlated with the extent of coronary artery
disease in adults and can predict future cardiovascular
events'.

A growing body of evidence points to the
correlation between vitamin D levels and cardiovascular
disease. A close link between vitamin D deficiency and
carotid atherosclerosis was found in a recent systematic
review and meta-analysis, suggesting that patients
with hypovitaminosis D may have extra requirements
for preventive and therapeutic measures against
early atherosclerosis, thus reducing the risk of long-
term cardiovascular disease’. Additionally, Brazilian
population studies demonstrate that the prevalence of
hypovitaminosis D in our country is high**.

It is also known that patients with coexisting
coronary disease and type 2 diabetes mellitus (DM2) are at
high risk for cardiovascular events, and that dysregulation
of glucose metabolism control is associated with carotid
atherosclerosis in patients with coronary disease’.

According to a study carried out in low- and
middle-income countries, the main factors consistently
associated with greater carotid thickness are: age, male
gender, systolic blood pressure (SBP), BMI and LDL-c.

However, the association between the carotid
thickness with these variables is still contradictory in the
literature, therefore, the objective of the present study was
to check for the association of carotid intima thickness
with vitamin D levels, glycemia and anthropometry in
adult and elderly patients.

METODOLOGIA

The study started only after authorization from
the institution and the Research Ethics Committee of the
University of Marilia, State of Sdo Paulo, under Opinion
1.957.920 on 09/03/2017 in accordance with the Ethical

and Legal requirements for research with human beings,
as established by the National Health Council.

This was a primary, analytical, observational
interference design with a cross-sectional period, single
center study.

The study was developed from data collection in
medical records of patients seen at a private cardiology
clinic in the city of Marilia, State of Sio Paulo. The
authorization of the physician responsible for the care of
these patients was obtained for the analysis of medical
records. In addition to personal identification data (name,
sex and age), information was collected on previous
diagnosis of diseases or clinical conditions, presence of
smoking and alcohol consumption.

Anthropometric data (weight, height, waist
circumference and neck circumference), blood pressure,
glycemic control tests (fasting glycemia, glycated
hemoglobin and insulin), serum vitamin D levels, and
the carotid ultrasound report were also collected from
patients seen in the period from July 2018 to May 2019.
The study included adult and elderly patients who
had the data mentioned above available in the medical
records, with a maximum interval of three months
between examinations (carotid US, serum vitamin D,
glycemic data and anthropometric data collection). The
anthropometric measurements in the medical records
were taken and recorded by trained professionals
according to the recommended techniques™®. With the
weight and height, we calculated the Body Mass Index
(BMI). The measurement of waist circumference (WC)
and neck circumference (NC) was also considered.

Carotid ultrasound reports were used to
assess the thickening in millimeters and to check for
atherosclerotic plaques, which in turn allow to classify
the severity of cardiovascular impairment to later make
the association with anthropometric variables, serum
vitamin D levels, and glycemic control tests.

In the latest guidelines of the Brazilian Society of
Cardiology’, the increase in carotid intima-media thickness
above 1.0 mm is considered one of the aggravating factors
that reclassify individuals in the intermediate to high risk
group. Thus, for the classification of the carotid thickness
of the sample, we used a reference value of 1.0 mm.
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Vitamin D was classified according to the Brazilian
Society of Endocrinology and Metabology3 whose
reference is vitamin D levels above 20 ng/mL for healthy
population (up to 60 years) and for elderly patients, the
recommended values are between 30 and 60 ng/mL, and
above 100 ng/mL, it is already considered a risk of toxicity
and hypercalcemia.

The statistical treatment of quantitative data was
carried out using the BioEstat 5.0 software. Data were
presented in tables of frequency or mean =+ standard
deviation and median. For the association of the studied
variables, we applied appropriate tests, among them,
Pearson’s correlation coefficient, ANOVA (1 criterion) and
Kruskal-Wallis, depending on the variance of the data to
be analyzed. The probability of significance considered
was 5% (p <0.05) for the operations performed.

RESULTS

Among the 51 medical records of the patients
analyzed, 50.98% were male and 49.02% were female,
whose mean age was 60.59 = 9.94 years (minimum 29
years and maximum 84 years).

Of this total, 54.90% patients presented
atheromatous plaques on carotid ultrasound, with 17
(60.71%) male patients and 11 (39.29%) female patients,
with a significant difference between the sexes (p =
0.002).

Comparing these patients who presented
atheromatous plaques in the carotids with patients
without plaques, the mean age was higher in patients
with atherosclerosis (62.32 = 7.87 years in patients
with plaques; 58.48 + 11.89 years in patients without
plaques). There was also a higher prevalence of patients
previously diagnosed with Systemic Arterial Hypertension
(SAH) and a higher percentage of smokers in those who
had atherosclerosis (Table 1).

Table 1. Comparison between the two groups presented with
the risk factors associated with cardiovascular diseases
Patients with Patients without
aerosclerosis aerosclerosis
n altered % n altered %
(28) ’ (23) ’
Diabetes Mellitus
tipo 2 6 21.43% 8 34.78%
Systemic Arterial
Hypertension 24 85.71% 16 69.57%
Alcoholic 8 28.57% 34.78%
Smoker 11 39.29% 17.39%

Among patients who had atheroma plaques,
60.71% showed a relative deficit of vitamin D, while
47.83% patients who did not have atherosclerosis on ca-
rotid ultrasound also had a deficit of this vitamin, but with

no significant difference (Table 2).
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Table 2. Comparison of anthropometric, biochemical and systolic blood pressure variables between patients with atherosclerosis
and without atherosclerosis

Patients with aerosclerosis Patients without aerosclerosis

Mean SD Median n altered % Mean SD Median  n altered % p-value

BMI 29.65  7.60 28.85 20 71.43% | 29.25 4.66 29 20 86.96%  0,5411%
WC 103.05 16.45 101 17 60.71% | 100.26  15.45 102.5 15 53.57%  0,5453%
NC 39.82  3.86 40 26 92.80% | 38.23 491 38 16 57.14%  0,2013*
Gliyemia 102.25 1751 97.5 11 39.29% | 112.78  41.29 105 15 65.22%  0,3582%*
HbAlc 6.19 1.94 5.6 11 39.29% 5.67 0.75 53 5 21.74%  0,2256%*
Insulin 18.93  24.60 11.29 17 60.71% 11.47 5.62 11.1 13 56.52%  0.6771%*
VIT D 2732 953 27 14 50.00% | 31.56 13.49 32 7 30.43%  0,1920%
SBP 129,82 16,13 1275 14 50.00% | 135,0 19,71 135,0 14 60.87%  0,3078%

*ANOVA (1 critério). **Kruskal-Wallis. SD: Standard deviation.
BMIL: Body Mass Index. WC: Waist Circumference. NC: Neck Circumference. HbAlc: Glycated. VIT D: Vitamin D. SBP: Systolic Blood
Pressure.

When correlating the thickness of the right and left carotid arteries with age, significant results (p <0.05)
were directly proportional, indicating that, with increasing age, there is an increase in the thickness of both carotids.
And when associating the thickness of the right and left carotid arteries with anthropometric data (body mass index,
waist circumference and neck circumference), a directly proportional relationship was found, but with no significant
difference (Figure 1).

In the correlation of the thickness of the right and left carotid arteries to the glycemic profile (fasting glycemia,
glycated hemoglobin and insulin), the results obtained were inversely proportional, but with no significant difference.
The HbA1c and fasting blood glucose levels were directly proportional to the carotid thickness, although also with no
significant difference (Figure 2).

The correlation of the carotids with serum levels of vitamin D was also estimated, which showed an inversely
proportional value, with no significant difference (r = -0.1200 and p = 0.4015); and, when correlating with systolic
blood pressure, values were directly proportional (r = 0.2439 and p = 0.0845).
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Figure 1. Correlation between age and anthropometric parameters with the thickness of the right and left carotid arteries. (a) Age and
thickness of the right carotid artery. (b) Age and thickness of the left carotid artery. (c) Body mass index and thickness of the right carotid.
(d) Body mass index and thickness of the left carotid. (€) Abdominal circumference and thickness of the right carotid. (f) Abdominal
circumference and thickness of the left carotid. (g) Neck circumference and thickness of the right carotid. (h) Neck circumference and
thickness of the left carotid artery.
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Figure 2. Correlation between the glycemic profile and the thickness of the right and left carotid arteries. (a) Fasting blood glucose and
direct carotid thickness. (b) Fasting blood glucose and left carotid thickness. (c) Glycated hemoglobin and thickness of the right carotid.
(d) Glycated hemoglobin and thickness of the left carotid. () Insulin and thickness of the right carotid. (f) Insulin and thickness of the left
carotid.
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DISCUSSION

The results of this study showed that there was
a greater number of patients who had atherosclerosis
plaques with relative vitamin D deficiency compared
to patients who did not have this comorbidity.
Furthermore, when correlating vitamin D with carotid
thickness, inversely proportional values were obtained,
but with no significant difference (p>0.05). Brazilian
population studies demonstrate that the prevalence of
hypovitaminosis D in our country is high.10 However,
the association of the thickness of the right/left carotid
with this variable is still contradictory in the literature.

Unlike our results, Chen et al.2 revealed, in a
meta-analysis, a close link between hypovitaminosis D
and carotid atherosclerosis, regardless of conventional
risk factors. From a clinical perspective, their results
suggested that low serum vitamin D levels should be
recognized as a possible risk factor for atherosclerotic
cardiovascular diseases. Interestingly, a cohort study
of HIV-positive patients in Canada also found a lower
baseline level of vitamin D associated with greater
vascular disease progression, when the thickness of the
carotid intima-media layer was assessed.11 And, despite
inconsistent results, the meta-analysis of a prospective
study of mortality from cardiovascular disease suggests
an inversely linear association between vitamin D and risk
of developing cardiovascular disease with a threshold of
25(0OH) below 60 nmol/L.12

Askarian et al.13 found a negative correlation
between vitamin D levels and average thickness of the
right/left carotid in patients undergoing hemodialysis
t = 009 /p = 0508, r = -0.008/p = 0953,
respectively), however, also found no significant
difference. Likewise, Lee et al.14 found no association
between hypovitaminosis D and atherosclerosis indices
in Korean patients.

In another study, with a significant difference, it
was demonstrated that the absolute risk of the presence of
carotid plaques was 37.0% in 1,889 patients with vitamin
D deficiency and 23.7% in 2,883 control patients.15

Wang et al.16, in addition to suggesting that the
decrease in serum vitamin D levels showed a tendency
to increase the carotid intima-media thickness and the

number of carotid plaques, also showed that patients in
the group that had carotid plaque were older, had higher
SBP and higher levels of HbAlc. Similarly, in our study,
the group with carotid atheroclerosis was older (mean
age 62.32 = 7.87 years) and had higher levels of HbAlc
(p> 0.05). However, it proved to be the opposite, when
analyzing systolic blood pressure (p> 0.05).

A study carried out by Shui et al.17 showed
that the carotid intima-media thickness is directly
proportional to the fasting blood glucose values (with p
<0.001). Our data also show that fasting blood glucose
values were directly proportional to carotid thickness,
although with no significant difference, as illustrated
in Figure 2. Patients with carotid atherosclerosis have
a higher average values of fasting blood glucose when
compared to patients without atherosclerosis, although
also with no significant difference (table 2).

Dash et al.18, in their study comparing patients
with and without a family history of diabetes mellitus,
reported an increase in insulin resistance and an
increase in carotid thickness in patients with a family
history of diabetes mellitus, although with no significant
difference. When correlating serum levels of glycemia,
glycated hemoglobin and BMI with carotid thickness,
they obtained values directly proportional and with
significant difference. Our study, when correlating such
data, although they were also directly proportional,
evidenced no significant difference for any of the variables
mentioned.

In the present study, male patients are more
likely to have atheromatous plaques in the carotid
arteries than women, with a significant difference (p =
0.002). Another study, carried out in Africa, found similar
results, also with a significant difference.6

As for the correlation of anthropometric data with
carotid thickness, our study showed that BMI, waist and
neck circumferences were directly proportional to the
thickness of the right and left carotid arteries, although
with no significant difference for any of the variables,
as shown in Figure 1. Eickemberg et al.19 showed that
waist circumference was the indicator most strongly
associated with carotid thickness. Jin et at.20 also verified
an association between obesity rates and carotid intima-
media thickness in office workers in Korea. Winckler et
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al.21 found a positive association of intima-media carotid
thickness, but without significant difference, with sex, age,
BMI, smoking, systolic blood pressure, total cholesterol,
and HbA1C.

CONCLUSION

The results of this study suggest a positive
association of carotid thickness and anthropometric
data (BMI, waist and neck circumference), fasting blood
glucose, HbAlc and blood pressure. For the vitamin D
and insulin, there was a negative association. However,
the association was not significant for any of the variables.
There was a significant positive association only between
carotid thickness with the age of the participants and with
the male gender.

A limitation of this study was the small number
of patients analyzed. In a larger population, perhaps such
correlations could be different. The high prevalence of
cardiovascular disease, which is associated with higher
mortality in individuals with changes in anthropometric
variables, blood glucose and vitamin D
concentrations assessed in our study may be additional

serum

requirements for preventive and therapeutic measures
against early carotid atherosclerosis.
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