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Abstract

Introduction. Vitamin D deficiency is a worldwide problem with a variety of health consequences. Vitamin D may reduce
the risk of heart failure, however, evidence of the impact of vitamin D treatment on maintenance of cardiovascular
health (i.e., preventing cardiovascular diseases) is conflicting due to lack of support from clinical trials. The reason for
the failure of clinical trials to confirm an effect of vitamin D supplementation could be at least threefold: 1) too little
vitamin D given to the participants or 2) lack of inclusion of only severely vitamin D-deficient populations or 3) study
duration. The aim of this study was to characterize a group of cardiac patients who presented the lowest concentrations
of 25-hydroxyvitamin D [25(0OH)D].

Material and methods. Results of 92 diabetic cardiac patients aged between 41 and 89 years who experienced myo-
cardial infarction, with significant coronary arteries changes, hospitalized due to acute coronary syndrome living in
Warsaw were analyzed.

Results. Patients presented median 25(0H)D concentration value of 11 ng/mL (range: 4-28 ng/mL). The only significant
determinant of 25(0OH)D concentration was the date of examination, with higher concentrations in summer than in winter.

Conclusions. Vitamin D treatment in Polish cardiac patients aimed at reaching the optimal level of 30 ng/mL (75 nmol/L)
seems to be necessary and implemented as soon as possible.
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Introduction

Cardiovascular diseases (CVDs) are expected to be the
main cause of mortality in most developing nations by
2020 [1]. More than ninety million American adults have
at least one type of CVD, and more than forty percent of
this population is projected to have some form of CVD by
2030 [2]. In Poland, CVDs are still one of the most com-
mon causes of death despite significant advancements in
treatment [3]. Previously conducted clinical trials like e.g.
POLSCREEN [4], POLKARD [5] and WOBASZ [6] illustrated
the social significance of the problem.

Vitamin D plays an important role in the cardiovascu-
lar system by regulating blood pressure [7] and modula-
ting vascular tone [8], facilitating stabilization of endothe-
lial and smooth muscle cells through vitamin D receptors
in the blood vessels and the heart [9-11]. The scientific
debate on the association between 25-hydroxyvitamin D
[25(0OH)D] concentration and risk of CVD is ongoing. In
recent years, an increasing number of studies has been
published suggesting associations between vitamin D de-
ficiency and increased risk of heart failure, adverse car-
diac events, and cardiovascular-related deaths in various
populations [12-16]. Based on Hill’s criteria for causality
in a biological system [17], it was approved that evidence
supports confirms a causal association between serum
25(0H)D concentrations and increased risk for CVD for all
criteria except experiment (i.e., vitamin D supplementation
clinical trials) [18]. In contrast, it was also pointed out that
data on the impact of vitamin D on cardiovascular health
is conflicting [19] and that the link between vitamin D de-
ficiency and cardiovascular disease may be an epipheno-
menon [20]. As well as at present it is pointed out that the
protective effect of vitamin D concerns only a specific ran-
ge of its serum concentration and it suggests the negative
impact of not only too low but also very high concentrations
of 25(0H)D, which have been shown to increase cardiova-
scular risk [21]. Such U-shaped 25(0H)D relationships are
suspect since participants are seldom questioned about
when they began to supplement with vitamin D [22].

Therefore, it is essential to evaluate whether vitamin D
supplementation (or vitamin D status correction) may play
a role in the prevention of heart diseases and to defined
groups of patients who benefited mostly from vitamin D
supplementation as the greatest beneficial effects are ob-
servable in subjects with the lowest 25(0H)D concentra-
tion [9, 19, 23-25].

Recently, no significant association between the vita-
min D status and severity of coronary atherosclerosis (ex-
pressed by the number of vessels with significant steno-
sis) was reported in numerous heterogeneous population
of Polish cardiac patients with hypertension, diabetes,
and/or hyperlipidemia [26]. A supplementary independent

analysis showed that a group of cardiac patients with dia-
betes, hyperlipidemia, significant coronary arteries steno-
sis, hospitalized due to acute coronary syndrome (ACS),
who experienced a previous myocardial infarction (MI) was
identified as a group of patients with the lowest values of
25(0H)D concentration [27].

The primary aim of this study was to find determinants
of the vitamin D status in patients with identified (in pre-
vious studies) low values of 25(0H)D concentration taking
into account clinical factors. The secondary aim was to cli-
nically characterize groups of cardiac patients in relation
to vitamin D status.

Material and methods

Details of the study population (exclusion criteria) and me-
asurements [diabetes diagnosis, ACS diagnosis, interview
questionnaire, body mass index (BMI), concentration of
total cholesterol (TC) and/or triglycerides (TG), systolic and
diastolic blood pressure, coronary angiography and total
25(0H)D in participant serum and plasma] were presented
elsewhere [26, 27]. The study was approved by the Univer-
sity Bioethical Committee (KB/124/2014) and followed the
rules and principles of the Helsinki Declaration.

Population

This cross-sectional study comprises data of Polish pa-
tients referred for diagnostic catheter angiography in an
evaluation for coronary artery disease to the cardiology
department in 2016. The inclusion criteria were as follows:
diagnosis of type 2 diabetes mellitus (T2DM), diagnosis of
ACS, presence of previous MI, and significant changes in
one, two, or three coronary vessels.

Institute of Meteorology and Water Management, Na-
tional Research Institute from Warsaw, Poland provided
detailed results on daily sunshine hours from the region
of Warsaw. Thus, only data of Warsaw citizens were inclu-
ded in the final statistical analysis.

Examinations

Fasting blood samples were collected from the antecubital
vein into the clot activator tubes. The serum concentration
of 25(0H)D was determined with the “DiaSorin LIAISON®
25 OH Vitamin D TOTAL Assay” (DiaSorin, Stillwater, MN,
USA) by a chemiluminescent immunoassay; range of
detection 4-150 ng/mL, precision 5.0% cardiovascular,
accuracy standard deviation 1.2% [28]. 25(0H)D concen-
trations were measured in ng/mL (1 ng/mL is equivalent
to 2.5 nmol/L [29, 30]). Vitamin D External Quality As-
sessment Scheme (DEQAS) assessed the reliability of
25(0H)D and 1.25(0H)2D assays. The vitamin D status
was classified according to the Endocrine Society clini-
cal practice guidelines for vitamin D deficiency: severe
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deficiency (concentration of 25(0H)D < 10 ng/mL), mode-
rate deficiency (= 10 to < 20 ng/mL), mild deficiency (= 20
to < 30 ng/mL), and optimal (= 30 ng/mL) [31].

Data for the mean daily sunshine hours were obtained
from the Institute of Meteorology and Water Management,
National Research Institute, Warsaw, Poland. Patients’ exa-
minations were performed throughout the whole year on
what may influence their 25(0H)D value. National Health
and Nutrition Examination Survey (NHANES) reported the
season of blood draw as winter months (November to April)
and summer months (May to October) [32]. Vitamin D can
only be produced when there is ultraviolet B (UVB), which
occurs only during 6 months in Poland [33].

Statistics

The Wilk-Shapiro test was used for evaluating the data
distribution. Log transformation (In) was used if the data
were not normally distributed. The potential determinants
for the magnitude of the 25(0H)D concentration were inve-
stigated using multiple regression analysis. A backwards,
stepwise regression analysis was used to identify signifi-
cant predictors of the 25(0H)D concentration from among
independent variables in patients examined during winter
and summer months separately. Mann-Whitney U test
was used to compare the results between the two groups.
Pearson’s chi-squared test or Fisher’s exact test were used
to determine differences between prevalence in selected
groups. The statistical analysis was carried out with STA-
TISTICA 12.5 software (significance level of 5% — p value
< 0.05). GraphPad Prism 5.0 (GraphPad Software Inc., La
Jolla, CA, USA) was used to create Figure 1.

The mean daily duration
of sunshine [hours]
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Figure 1. The mean duration of sunshine in all months of the year
in Warsaw, Poland. Data for the mean daily sunshine hours were
obtained from the Institute of Meteorology and Water Manage-
ment, National Research Institute, Warsaw, Poland

Results

Participants’ characteristics

and baseline results

The study group consisted of 92 Caucasian patients (62
males and 30 females) with T2DM, history of previous MI,
significant changes in one, two and/or three coronary ar-
teries hospitalized due to ACS living in Warsaw (52°13'N,
21°02’E), Poland. Participants’ mean (+ standard devia-
tion) age and BMI were: 69 (+ 10) years and 29 (+ 5) kg/m?,
respectively. Patients were classified into five subgroups
based on age: 40-50 years, > 50-60 years, > 60-70 years,
> 70-80 years and > 80 years with a following number of
patients in consecutive age subgroups: 4, 10, 38, 24, 16.
There were no significant differences in sex distribution
among the five age subgroups (p = 0.08). Active smoking
was declared by 32 patients (35%). TC and TG concentra-
tions of 180 (+ 60) mg/dL and 150 (+ 90) mg/dL were
observed, respectively. Hyperlipidemia was observed in
53 patients (58%) whereas hypertension was observed in
most of them (83; 90%).

The median 25(0H)D concentration value in the whole
group was 11 ng/mL (27.5 nmol/L), range: 4-28 ng/mL
(10-70 nmol/L). All patients presented vitamin D defi-
ciency — there were no patients with optimal 25(0OH)D
concentration (i.e. equal or greater than 30 ng/mL). Se-
vere deficiency (the value below 10 ng/mL) was noticed
in 30 patients (33%). Moderate deficiency (concentration
equal or greater than 10 ng/mL and lower than 20 ng/mL)
and mild deficiency (concentration equal or greater than
20 ng/mL and lower than 30 ng/mL) weres observed in
43 (47%) and 19 patients (20%), respectively. The mean
duration of sunshine in all months of the year is presen-
ted in Figure 1.

The median (range) of mean daily duration of sunshi-
ne (analysis concerns 3 days before vitamin D measure-
ments) was 1.1 hours (0.0-13.6 hours). The median of
mean duration of sunshine per day significantly differed
(p < 0.001) between the seasons of the year, and, as expec-
ted, was longer during summer months (May to October;
median: 5.5 hours, range: 0.0-13.6 hours) and shorter du-
ring winter months (November to April: 0.8 hours, range:
0.0-11.8 hours). The examinations during summer months
were performed in 49 (53%) patients, whereas during win-
ter months in 43 (47%) patients.

Determinants of 25(0OH)D concentration

in the whole group

From selected variables examination date appeared
as a significant determinant of 25(0OH)D concentration
(Table 1).
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Table 1. Determinants of 25(0H)D concentration for all (n = 92) patients

Determinants B (SE) 95% ClI p
Age -0.07 (0.12) -0.29-0.15 0.54
Sex (3/9) -0.02 (0.11) -0.23-0.19 0.83
BMI -0.15(0.11) -0.36-0.06 0.17
In25(0H)D Smoking (yes/no) -0.09 (0.10) -0.29-0.12 0.40
Hypertension (yes/no) 0.02 (0.10) -0.18-0.22 0.83
Hyperlipidemia (yes/no) -0.17 (0.10) -0.37-0.03 0.10
Examination date (May-October/November-April) -0.40 (0.09) -0.60-0.20 <0.001

& —male;  —female; B — regression coefficient; BMI — body mass index; Cl — confidence interval; SE — standard error

Table 2. Comparison of the selected parameters between the patients examined during the winter and summer months. Results for quali-
tative variables are presented as number and % of the whole group

Patients examined during summer months

Patients examined during winter months

(May-October)

(November-April)

N and % 49 (53%) 43 (47%) -
25(0H)D [ng/mL] 15 (6-28) 9 (4-26) <0.001
Age [years)] 70+ 11 67 +10 0.17
Sex (2/8) 17 (18%)/32 (35%) 13 (14%)/30 (33%) 0.65
BMI [kg/m?] 29+4 306 0.18
Smoking (yes/no) 14 (15%)/35 (38%) 18 (20%)/25 (27%) 0.18
Hypertension (yes/no) 42 (45%)/7 (8%) 41 (45%)/2 (2%) 0.12
Hyperlipidemia (yes/no) 25 (27%)/24 (26%) 28 (30%)/15 (17%) 0.17
& —male; ¢ —female; BMI — body mass index
Table 3. Determinants of 25(0OH)D concentration in patients examined during summer months (n = 49)
Determinants 95% ClI p
Age -0.24 (0.17) -0.59-0.10 0.16
Sex (3/9) -0.03 (0.16) -0.35-0.30 0.88
BMI 0.01 (0.16) -0.33-0.33 0.99
In25(0H)D
Smoking (yes/no) -0.11 (0.16) -0.43-0.22 0.51
Hypertension (yes/no) -0.01 (0.16) -0.33-0.30 0.95
Hyperlipidemia (yes/no) -0.24 (0.15) -0.54-0.06 0.12

& —male; ¢ —female; B — regression coefficient; BMI — body mass index; Cl — confidence interval; SE — standard error

Taking into account fact that examination date was
the most significant determinant of 25(0OH)D, and that
the vitamin D can only be produced when there is UVB,
which occurs only during six months in Poland, the who-
le group was divided into patients examined during winter
and summer months to find significant determinants of
the 25(0H)D concentration in these selected group of pa-
tients. Table 2 presents a comparison of the results of se-
lected parameters between the patients examined during
the winter and summer months.

Besides 25(0H)D concentration there were no signifi-
cant differences between groups in analyzed clinical pa-
rameters.

Determinants of 25(0H)D concentration

in patients examined during summer months
Tables 3 and 4 present results of the regression analy-
sis considering selected variables as determinants of
25(0H)D concentration in patients examined during the
summer months. There were no significant determinants
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Table 4. Final step of the backward stepwise regression analysis considering selected variables as determinants of 25(0H)D concentra-

tion in patients examined during summer months (n = 49)

Determinants B (SE) 95% CI p
Age -0.20 (0.14) -0.48-0.08 0.16
In25(0H)D o )
Hyperlipidemia (yes/no) -0.24 (0.14) -0.52-0.04 0.09

B — regression coefficient; Cl — confidence interval; SE — standard error

Table 5. Results of the regression analysis considering selected variables as determinants of 25(0H)D concentration in patients exami-

ned during the winter months (n = 43)

Determinants B (SE) 95% Cl p
Age 0.25(0.18) -0.11-0.60 0.47
Sex (3/92) 0.06 (0.17) -0.29-0.41 0.74
BMI -0.28 (0.17) -0.63-0.06 041

In25(0H)D

Smoking (yes/no) -0.13(0.16) -0.46-0.20 0.44
Hypertension (yes/no) -0.01 (0.16) -0.33-0.32 0.96
Hyperlipidemia (yes/no) -0.06 (0.17) -0.41-0.29 0.74

& —male; Q —female; B — regression coefficient; BMI — body mass index; Cl — confidence interval; SE — standard error

Table 6. Final step of the backward stepwise regression analysis considering selected variables as determinants of 25(0H)D concentra-

tion in patients examined during winter months (n = 43)

Determinants B (SE) 95% CI p
Age 0.26 (0.15) -0.03-0.56 0.08
In25(0H)D
BMI -0.24 (0.15) -0.54-0.06 0.12

& —male; ¢ —female; B — regression coefficient; BMI — body mass index; Cl — confidence interval; SE — standard error

of In25(0OH)D in patients examined during the summer
months. Age and hyperlipidemia were considered in the
final step of the stepwise regression as the strongest pre-
dictors for the model.

Determinants of 25(0OH)D in patients
examined during winter months

Tables 5 and 6 present results of the regression analysis
considering selected variables as determinants of 25(0H)D
concentration in patients examined during winter months.
There were no significant determinants of In 25(0OH)D in
patients examined during the winter months. Age and BMI
were considered in the final step of the stepwise regression
as the strongest predictors for the model.

Discussion

The main finding of our study was that the strongest deter-
minant of vitamin D status in Polish cardiac patients with
identified (in previous studies [26, 27]) 25(0H)D deficiency
is the date of examination. The main aim of our research

www.journals.viamedica.pl/folia_cardiologica

project included this study and articles published previo-
usly [26, 27] was to indicate the group of cardiac patients
who presented the lowest 25(0OH)D concentration. The
outcomes of our research project show that the patients
with the most severe clinical characteristic, i.e. diabetic
patients who experienced previous MI, with significant
alterations in coronary arteries, hospitalized due to ACS,
who were examined during winter months present extre-
mely low 25(0H)D concentrations indicating very severe
vitamin D deficiency. The median 25(0H)D concentration
value in the above-mentioned group was ~9 ng/mL. Our
results confirm published data for vitamin D concentration
for cardiac patients from another region of Poland (Tarnow;
50°01'45"N, 20°58'18"'E). Tokarz et al. [34] presented
that median serum 25(0H)D concentration in patients with
acute Ml was ~7 ng/mL.

Low 25(0H)D concentration in hospitalized cardiac pa-
tient group may be associated with their clinical charac-
teristics. Vitamin D plays a role in the whole dynamic pro-
cess from the initiation of endothelial dysfunction to the
development of atherosclerosis. Hypovitaminosis D alters
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a range of pathways in endothelial cells, extracellular ma-
trix, and vascular smooth muscle, which are implicated in
atherosclerosis pathogenesis [35-37]. There have been
an increasing number of review papers highlighting that
vitamin D deficiency is associated with an increased risk
of developing CVD given to the relationship between low
vitamin D concentration and e.g. diabetes, dyslipidemia,
atherosclerosis, endothelial dysfunction, and hyperten-
sion [9, 38-40]. Our results indicated that patients with
low 25(0H)D concentration presented more severe con-
ditions than those with higher values of 25(0OH)D which
is in line with outcomes from, e.g., the NHANES Il [41].
The NHANES Il study included a representative sample of
the American population showed a significant increase in
the prevalence of hypertension, diabetes mellitus, obesi-
ty, and hypertriglyceridemia in patients with low 25(0H)D
concentration (< 21 ng/mL) compared to those with higher
concentrations [25(0H)D concentration > 37 ng/mL] [41].
Concentrations below 20 ng/l are linked independently to
cardiovascular morbidity and mortality [42]. Diabetic car-
diac patients from central Poland achieved lower results
compared to the results from the NHANES epidemiological
study [41, 43-45]. In the NHANES cohort study, only 5%
of participants had values below the cutoff of 11 ng/mL
[43]. It confirms intercontinental differences in 25(0H)D
concentration [46]. Based on the review of literature, Hil-
ger et al. [46] demonstrated significantly higher 25(0OH)D
concentration in North America compared to Europe or the
Middle East/Africa region.

The results of the presented study (mean, median) are
more or less comparable (slightly lower) with the results of
epidemiological data on the vitamin D status from general
population from central Europe [47] and particularly from
Poland, where several authors proved massive vitamin D
deficiency [48-51]. Pludowski et al. [47] in 2014 summari-
zed the available data on the supply of vitamin D and the
epidemiology of its deficiency in Central European popula-
tions, concluded that most people living in Central and We-
stern Europe have serum 25(0OH)D concentrations below
optimal values (< 30-50 ng/mL). In Poland, the average
concentration of 25(0H)D in late winter and early spring
in about six thousand healthy residents of 22 Polish ci-
ties was about 18.0 ng/mL. In approximately 66% of sub-
jects, the concentration of 25(0H)D was below 20 ng/mL,
and optimal values (i.e. > 30 ng/mL) were observed only
in less than 10% of the Polish population [48]. Similar re-
sults were shown by Kmie¢ et al. [52], more than 80% of
adults living only in the north of Poland (Gdansk, Gdynia,
Sopot) demonstrated the 25(0H)D concentration below
20ng/mL, only 2.5% presented optimal concentration of
25(0H)D, in winter the 25(0OH)D concentration was even
about 13 ng/mL [53]. It should be emphasized that this
study was also carried out only in the winter months (from

February to mid-April) [52]. Such a value was confirmed
in an urban population of elderly women living in central
Poland (Warsaw) [54]. In the winter months (between De-
cember and March) the 25(0OH)D concentration in this
study sample was 13.6 ng/mL. In addition, 83.2% of the
studied women had a concentration of 25(0H)D below
20 ng/mL (in this group 35% were classified as a severe
vitamin D deficiency, i.e. 25(0H)D < 10 ng/mL) and only
4% above 30 ng/mL [54]. In another study conducted in
Poland, which included more than one hundred residents
(82 women and 50 men aged from 41 to 81 years) of Kra-
kéw, the southern part of Poland, it was shown that the
average concentration of 25(0H)D in the winter months
was 16.7 ng/mL, and the deficiency concerned 90.2% of
the studied group [55].

Besides many studies confirming the association be-
tween low 25(0H)D concentration and adverse cardiac
events, results of the several trials aimed at evaluation
of the effect of vitamin D supplementation on cardiova-
scular outcomes have been inconclusive or contradictory
[38, 56]. Results from published randomized controlled
trials (RCTs) indicated that vitamin D supplementation is
ineffective in improving cardiovascular health among dif-
ferent patient populations [57]. Mirhosseini et al. [7] and
Raed et al. [8] suggested that the problem was too little
vitamin D given to the participants. Mirhosseini et al. [7]
stated that at least 100 pg/day of vitamin D is required
to achieve and maintain a serum 25(0H)D concentration
of 100 nmol/L.

Kennel et al. [24] in their comprehensive review ar-
ticle asked the question: how much vitamin D is needed
to correct severe vitamin D deficiency (i.e. values below
10 ng/mL)?; and answered that the usually applied strategy
is to prescribe a “loading dose” e.g., 50 000 IU of vitamin D
orally once weekly for 2-3 months. The US Endocrine So-
ciety suggests 1,500-2,000 IU/day of vitamin D is needed
for adults to maintain 25(0H)D above the optimal level of
75nmol/L [58]. Pilz et al. suggested that the RCTs were not
adequately designed to address extraskeletal events, and
did not focus on vitamin D-deficient individuals [44, 59].
It was underlined that more emphasis should be placed
on well-designed RTCs among severely vitamin D-deficient
populations who would mostly benefit from vitamin D treat-
ment [25]. Recent, first individual participant data-derived
estimates may offer improved dietary recommendations for
vitamin D because the underpinning modeling captures the
between-person variability in response of serum 25(0H)D
to vitamin D intake [60].

Results from our research project may help in the iden-
tification of the severely vitamin D-deficient cardiac popula-
tion. It should be highlighted here that hypovitaminosis D
in our study group of cardiac diabetic patients with severe
medical conditions may result from many reasons including
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environmental and/or clinical reasons. According to the vi-
tamin D supplementation guideline published by Pludow-
ski et al. [11], for patients with a laboratory-confirmed vita-
min D deficiency (concentration lower than 20 ng/mL), like
our population study group, a vitamin D treatment should
be implemented — an age- and body weight-dependent the-
rapeutic dosage should be administered with a treatment
duration of 1-3 months.

Treatment including e.g. sun exposure activities and
dietary intake may not be enough to achieve and maintain
the target — minimum serum 25(0H)D concentration of at
least 30 ng/mL (75 nmol/L). Additional vitamin D supple-
mentation could be needed taking into account the fact
that with the exception of fatty fish and meat [61] (red
meat is also a risk factor for CVD, so should not be recom-
mended [62]) the vitamin D content of most foods, inclu-
ding fortified dairy products, is relatively low to nonexistent
[24]. The results of the National Multicentre Health Survey
(WOBASZ) showed that the Polish population with estab-
lished CVD is characterized by a low level of knowledge of
non-pharmacological methods of preventing CVD [6] and
the quality of dietary habits falls far short of the recom-
mendations relevant for CVD prevention [63]. In Poland,
there is a limited number of vitamin D-fortified foods and
recommendations of vitamin D supplementation are pro-
bably not properly implemented [64].

The report of the European Food Safety Authority [65]
indicated that the dietary intake of Vitamin D is commonly
too low in European countries. In Poland, vitamin D die-
tary intake is significantly low — the range of mean daily
vitamin D intake was between 2.92 ug/capita/day and
4.16 yg/capita/day in different age groups from 14 to more
than 70 years [66]. Additional vitamin D supplementation
in Polish cardiac patients seems to be necessary and im-
plemented as soon as possible.

Grant et al. suggested that there could be a significant
reduction in many healthcare costs related to diseases that
have been associated with vitamin D deficiency [67, 68].
Vitamin D insufficiency is linked to important risk factors of
leading causes of death [69]. Clinicians and/or healthca-
re providers should be aware of the connection and offer
adequate interventions to increase 25(0OH)D concentration,
especially in minority groups [70, 71]. As a good example,
recently (2016), the US Food and Drug Agency approved
the addition of vitamin D to beverages made from edible
plants intended as milk alternatives (also, orange juice)
[72]. These are correct steps in the right direction, which
can be adapted by e.g. Poland [11]. Programs aimed at
improving knowledge level about the benefits of vitamin D
supplementation could help reduce widespread vitamin D
deficiency. It could be worthwhile to mention here that

magnesium should also be supplemented to increase the
conversion of vitamin D3 to 25(0H)D3 [73].

The limitations of this study are as follows. Lack of in-
formation on the treatment duration of prescribed statins.
In each patient, serum phosphate, calcium, and parathyroid
hormone concentrations were measured initially to include
or exclude consecutive patients. We assessed only whether
or not the patient values are in normal values and did not
include data for the following variables in our analyses. The
examinations were performed in patients living in urban
areas of central Poland. To translate the obtained results
into the entire Polish population, future examinations sho-
uld be extended to the inhabitants of other regions of Po-
land. The study group consisted of 92 patients, however,
statistical sub-analyses aimed at finding patients with the
lowest values of 25(0H)D concentration limited the sam-
ple size in selected patient subgroups leading to reduced
statistical power and caution in clinical decision making.
Other factors like socioeconomic status (e.g. education le-
vel) may influence vitamin D concentration [44, 74], we did
not take into account such factors in our analyses.

Conclusions

The population of cardiac patients from central Poland is
a vitamin D-deficient group. In these patients, vitamin D
treatment seems to be necessary and implemented as
soon as possible.
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Streszczenie

Wstep. Niedobor witaminy D jest problemem ogdlnoSwiatowym o réznych konsekwencjach zdrowotnych. Witamina D
moze obnizaé ryzyko niewydolnoSci serca, jednak dowody Swiadczace o skutecznoSci suplementacji witaming D na
utrzymanie zdrowia uktadu sercowo-naczyniowego sg sprzeczne z powodu braku odpowiedniej liczby i jakosci badan kli-
nicznych. Przyczyny braku jednoznacznych efektow potwierdzajacych pozytywny wptyw suplementacji witaminy D moga
by¢ co najmniej trzy: 1) suplementacja zbyt matg iloscia witaminy D lub 2) brak wtgczenia do badania tylko populacji
z ciezkim niedoborem witaminy D, lub 3) czas trwania suplementacji. Celem pracy byta charakterystyka grupy pacjentow
kardiologicznych, u ktorych stwierdzono w poprzednich badaniach najnizsze stezenia 25-hydroksywitaminy D [25(0OH)D].

Materiat i metody. Analizie poddano wyniki 92 chorych kardiologicznych z cukrzyca w wieku 41-89 lat, ktérzy przezyli
zawat serca z istotnymi zmianami w tetnicach wieacowych, hospitalizowanych z powodu ostrego zespotu wiencowego,
mieszkajgcych w Warszawie.

Wyniki. Mediana stezenia 25(0H)D w badanej populacji wyniosta 11 ng/ml (zakres: 4-28 ng/ml). Jedynym istotnym
determinantem stezenia 25(0H)D byt okres badania; stezenie byto wyzsze latem niz zima.

Whioski. Leczenie witaming D u polskich pacjentow kardiologicznych w celu osiagniecia optymalnego stezenia,

tj. 30 ng/ml (75 nmol/I), wydaje sie konieczne i powinno by¢ jak najszybciej wdrozone.

Stowa kluczowe: witamina D, niedobor witaminy D, choroby uktadu krazenia

Folia Cardiologica 2022; 17, 1: 1-10
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