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Introduction

Vitamin D as a prohormone needs to be reformed to its
active form (i.e., 1 and 25-hydroxyvitamin D ) (1) and

Corresponding Author \

/ABSTRACT \

Background: Despite controlling for other risk factors of coronary artery disease (CAD), the
risk of myocardial infarction (MI) due to vitamin D deficiency is increased. In addition to
lipid-lowering effects of statins in CAD prevention and heart failure, these drugs exhibit many
pleotropic effects. Part of these beneficial results may be due to the effect of statins on vitamin
D levels. The current clinical trial aimed to explore the possible effects of high-intensity statin
therapy on the levels of vitamin D metabolites in patients with acute myocardial infarction.

Methods: Patients in the Coronary Care Unit (CCU) with a cardiologist's diagnosis of
myocardial infarction for the first time (i.e., typical chest pain greater than 20 min and ST-
segment elevation greater than 1 mm in two adjacent leads on ECG) were included in the
study. Then patients were divided into two equal groups using a block randomization method,
who received atorvastatin 80 mg or rosuvastatin 40 mg as a secondary prevention once daily,
plus a routine treatment regimen for 8 weeks. Following an overnight fast of 12 h, a venous
blood sample (10 ml) was collected from study subjects within the first 24 h and 8 weeks after
the patients were admitted to the hospital. The primary endpoint was the between-group
difference in the change of serum vitamin D.

Results: In terms of baseline lipid levels, there was no significant difference between the two
groups. In both groups, TC, TG, and LDL-C were decreased and HDL-C levels were
increased after 8 weeks of treatment, but no significant difference between two groups was
detected (p=0.792, p=0.418, p=0.514, p=0.456 respectively). In the rosuvastatin group, the
mean values of hemoglobin A1C (HbA1C) and AST were increased significantly (P<0.05).
In both groups, initial vitamin D levels were lower than normal and increased after statin
consumption, but it was not statistically significant. The variation of ejection fraction after
intervention was more increased after rosuvastatin than atorvastatin treatment (P=0.05).

Conclusion: Atorvastatin and rosuvastatin had no significant effects on 25-hydroxyvitamin
D levels. Ejection fraction increased in the rosuvastatin group, but it was not statistically
significant (p-value of exactly equal to 0.05). This increase could be due to various factors

such as medication use and lifestyle changes. /

metabolized in the liver through a common enzyme of the
cytochrome P450 system (CYP3A4) (2). LDL-cholesterol is
the major carrier of vitamin D in the circulation. Lower levels
of circulating vitamin D, despite control for other risk factors
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of coronary artery disease (CAD), are related to a higher risk of
myocardial infarction (3), and an elevated level of 25-hydroxy
vitamin D protects people against cardiovascular diseases (4).
Several studies have revealed that sunlight exposure, with the
production of 25-hydroxyvitamin D, has a protective role
against heart disease (5, 6). Therefore, a diet containing fish oil
with large amounts of vitamin D has the potential to protect
against heart diseases (7, 8). Lower vitamin D level is
associated with the risk of various types of cancers, many
chronic disorders, and cardiovascular diseases (9, 10). The
association between levels of circulating cholesterol and
atherosclerotic diseases has been well documented in the
literature (7). Statins are commonly used for
hypercholesterolemic patients and as primary and secondary
prevention. The term “high-intensity statin" refers to
medication doses that are higher than the standard doses
recommended (11-13). The activity of these drugs is mainly
due to the reduction of cholesterol and triglyceride levels. In
addition to lipid-lowering effects of statins in primary and
secondary prevention of CAD (14) and heart failure (15, 16),
these drugs exhibit advantages in the treatment of infection
(15), Alzheimer (17), stroke (18), and rheumatoid arthritis. Part
of these beneficial results may be due to the impact of statins
on vitamin D levels (19).

Previous studies have shown that treatment with
rosuvastatin and atorvastatin increases vitamin D levels during
8 weeks (4, 20-22). This pleiotropic effect may be the
mechanism of mortality reduction in ischemic heart disease
patients who received rosuvastatin (22). There is conflicting
information about the effect of simvastatin on circulating
vitamin D (4, 23). A systematic review and meta-analysis of
seven studies did not show any significant effect of statins on
vitamin D level (24). Also, inconclusive effects of statins on
circulating vitamin D was reported in another meta-analysis,
due to the contradictory results of interventional and
observational studies (25). These discrepancies may be due to
variation in doses of statins used, different populations, and
methodology were studied.

Therefore, more RCTs need to be designed to determine the
possible effects of statin on vitamin D level. Rosuvastatin and
atorvastatin are the most commonly used statins in patients
with acute myocardial infarction. In previous studies, moderate
doses of statin were used, so we designed this study to compare
the influence of high-intensity treatment with them on the
levels of vitamin D. We also want to assess whether it is a class
effect or a pleiotropic effect of certain types of statins.

Methods

This pilot study was an 8-week prospective double blind
controlled trial (RCT) study conducted at the department of
cardiology of 22 Bahman Hospital in Neyshabur, Iran, a
referral center for acute coronary syndrome. The study was
approved by the Neyshabur University of Medical Sciences
Ethics Committee (Ethics Committee No.:
IR.NUMS.REC.1394.19). Also, this study was confirmed in
the Iranian Registry of Clinical Trials (IRCT registration Code:
IRCT20190902044673N1). Informed written consent was
obtained from all participants. Patients admitted to the CCU
with a cardiologist's diagnosis of myocardial infarction (i.e.,
typical chest pain greater than 20 min and ST-segment
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elevation greater than 1 mm in two adjacent leads on ECG
(26)) were included in the study. Given the effect of sunlight
and season on vitamin D levels, all patients entered the study
at a specific time and season.

The inclusion criteria were 1) typical chest pain greater
than 20 min based on clinical symptoms, 2) ST-segment
elevation greater than 1 mm in two adjacent leads on
electrocardiography (ECG), 3) positive troponin in
laboratory tests diagnosed by a cardiovascular specialist, 4)
minimum and maximum ages of 35 and 75 vyears,
respectively, (the average age of the patients was over 50
years) and 5) willingness to participate in the study. On the
other hand, individuals with 1) pregnancy, 2) alcohol
consumption more than 20 grams per day, 3) thyroid and
parathyroid disorders, 4) hypocalcemia, 5) hypercalcemia, 6)
malignancy (i.e., all types, including basal cell carcinoma,
and 7) those who treated with calcium-phosphorus, estrogen,
vitamin D, alendronate, risedronate, zoledronate, raloxifene,
parathyroid hormone-1-34, strontium ranelate, and cortisone
or weight loss drugs three months prior to referral were
excluded from this study.

Patients were then divided into two equal groups using a
block randomization method, given either atorvastatin or
rosuvastatin (80 mg or 40 mg, respectively) as a secondary
prevention once daily, plus a routine treatment regimen for 8
weeks. The medications were contained in clear and identical
black cans. The contents of the medications could not be
identified from the cover of the can. They were also given to
the patients in a way that neither the patient nor the researcher
had any information about the contents of the medications.
After a 12-hour overnight fast, participants' venous blood
sample (5 ml) was collected within the first 24 h and 8 weeks
after the patients were admitted to the hospital. Using
standard protocols, fresh samples were applied to estimate
alanine aminotransferase (ALT), fasting blood sugar (FBS),
aspartate aminotransferase (AST), and serum creatinine (Cr)
(Jaffe method for serum creatinine, Hexokinase method for
FBS, and an enzymatic method for ALT AND AST). To
estimate lipid parameters (TC, HDL-C, and TG), the
enzymatic method was used. LDL-C was calculated using the
Friedewald equation (27, 28). The 250HD was determined
using the ELISA method (DLD diagnostics, Germany, intra-
assay and inter-assay CV 8%).

The Leicester height meter, Child Growth Foundation,
UK, was used to assess height to the nearest 0.1 cm (range
60-207 cm), and weights were measured on an electronic
digital scale to the nearest 0.1 kg. Also, body mass index
(BMI) was calculated as weight in kilograms divided by
height in meters squared.

The patients were asked to report any symptoms of statin
use, including headache, back pain, constipation, fatigue,
dizziness, myalgia, muscle weakness, arthralgia, liver failure,
rhabdomyolysis, and chondropathy. In case of pregnancy,
drug intolerance, serum transaminase elevation, or CK (>3x
and >10x the upper limit of normal range, respectively), the
statin was stopped, and the subjects were removed from the
study.

Continuous variables data is presented as mean as well as
standard deviation (SD). Categorical variables data is
presented as numbers and/or percentages. The Kolmogorov-
Smirnov test was applied to detect the normality of the
distribution of continuous variables. Within-variable
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differences were assessed using the paired t-test or Wilcoxon
Signed Ranks test. To assess between-group differences, the
independent t-test or Mann-Whitney was used. A two-sided
p<0.05 was regarded as significant. SPSS for Windows version
17 was used for statistical analysis (SPSS Inc., Illinois, USA).

Results

In a total of 80 patients aged 35 to 75 years were randomly
divided into two groups atorvastatin 80 mg per day or
rosuvastatin 40 mg per day, 5 of which were lost to follow-up.
Therefore, 75 patients completed the study, 38 from the
atorvastatin group (aged 60.50+10.65 years, 17 females) and
37 from the rosuvastatin group (aged 58.61+9.9 years, 12
females). There was no significant difference between the two
groups in anthropometric parameters, including age, gender,
systolic and diastolic BP, height, and weight at baseline and
after 8 weeks (Table 1). Furthermore, the majority of the
participants in the atorvastatin (56.4%) and rosuvastatin
(69.2%) groups are male. In the atorvastatin group, 36.8%,
21.1%, and only 2.6% of the patients were smokers, addicts,
and alcohol users, respectively. On the other hand, 13.5% and
27% of the participants were smokers and addicts in the
rosuvastatin group, respectively.

According to Table 2, in both groups after 8 weeks of
treatment, the mean value of ejection fraction was increased
significantly ~ within  groups (P<0.05). However, the
significance of rosuvastatin was more evident in increasing this
fraction (P<0.001). Furthermore, there was no significant
difference in baseline lipid levels between the two groups. In
both groups, cholesterol, TG, and LDL-C were decreased, and
circulating HDL-C were increased after 8 weeks of treatment,
but the differences were not statistically significant. In terms of
anthropometric indices and biochemical markers, no
significant changes were detected in both groups after 8 weeks
of treatment. However, the level of AST was reduced in both
groups, but it was only significant in the atorvastatin group
(P<0.05). This pattern was reversed for ALP levels, where it
was increased in both groups, particularly noticeable in the
atorvastatin group (P<0.05). In addition, initial vitamin D
levels were lower than normal and increased after statin
consumption in both groups, but it was not statistically
significant.

There was no statistically significant difference between
the rosuvastatin and the atorvastatin groups in terms of
biochemical markers, as shown in Table 3. However, the results
showed some significant mean changes after the therapeutic
interventions. With eight weeks of treatment, both groups of
atorvastatin 80 mg and rosuvastatin 40 mg showed statistically
significant changes in BMI. The group of atorvastatin 80 mg
showed lower BMI than the rosuvastatin 40 mg group after
eight weeks of therapy (-0.05 vs. 0.16). Likewise, the mean
change in ejection fraction has increased after treatment in both
the atorvastatin 80 mg group and the rosuvastatin 40 mg group
(2.42 vs. 5.42) (p=0.05). Another significant change observed
after the treatment was related to participants' weight. As seen
in Table 3, participants' weight decreased after 8 weeks of
treatment with 80 mg of atorvastatin (-0.21), but after a similar
period, weight gain was observed in the rosuvastatin 40 mg
group (0.38). These weight changes could be due to dietary
differences and other environmental and genetic factors that
were not controlled for in this study. It is also important to
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note that the level of vitamin D elevated after the treatment
in both groups, but it was not statistically significant
(p=0.472).

Table 1. Characteristics of patients with acute MI at baseline

Variable Atorvastatin Rosuvastatin P
n=38 n=37 value
Gender, male 22 (56.4%) 27 (69.2%) 0.241
Age, years 60.5+10.6 58.6+£9.9 0.435
Ejection fraction,% 60.3£7.0 57.4+10.2 0.140
BMI, kg/m? 26.3+4.0 25.8+5.3 0.615
SBP, mmHg 140.1+23.4 138.3+21.1 0.730
DBP, mmHg 83.0+14.2 88.9+14.5 0.082
FBG, mg/dL 133.1+51.4 112.9+43.9 0.066
TC, mg/dL 161.5+52.9 157.1+38.1 0.665
TG, mg/dL 137.6+140.4 149.0+77.1 0.657
HDL-C, mg/dL 44.4+14.2 41.8+8.3 0.311
LDL-C, mg/dL 76.4+27.5 79.5+£21.8 0.576
AST, mg/dL 71.5£79.0 59.1+65.9 0.447
ALT, mg/dL 42.9£34.6 33.3£16.4 0.118
ALP, mg/dL 199.5 +59.4 208.4+59.8 0.517
HbA1C, mg/dL 6.3t1.5 6.0+ 1.6 0.383
Vitamin D,ng/mL 19.2+13.2 17.3+x14.4 0.707
Height, m 16494 1695 0.825
Weight, kg 69.7+12.1 68.3+13.2 0.624
Current smoking,yes 14 (36.8 %) 5 (13.5 %) 0.020
Current addiction,yes 8 (21.1 %) 10 (27.0 %) 0.545
Current Drinking,yes 1(2.6 %) 0(0%) 0.321
Hypertension Histor,yes 23(60.5%) 15(40.5%) 0.083
Diabetes History, yes 11(28.9%) 9(24.3%) 0.651
MI History, yes 10(26.3%) 7(18.9%) 0.444
Taking medication, yes 24(63.2%) 21(56.8%) 0.572

The continuous and categorical variables were presented as mean+SD and
percentage, respectively.

BMI: Body mass index, FBG: Fasting blood glucose, TC: Total Cholesterol,
TG: Triglyceride, HDL-C: High-density lipoprotein cholesterol, LDL-C:
Low-density lipoprotein cholesterol, SBP: Systolic blood pressure, DBP:
Diastolic blood pressure, ALT: Alanine transaminase, ALP: Alkaline
phosphatase, AST: Aspartate aminotransferase, HbA1C: Hemoglobin A1C,
MI: myocardial infarction.

Discussion

In this study, atorvastatin and rosuvastatin consumption
had no effect on TC, TG, HDL and LDL levels. The
relationship between circulating vitamin D levels and serum
lipid responses to atorvastatin in 63 patients with acute
myocardial infarction was indicated by Pérez-Castrillon et al.
No change was indicated in circulating HDL and LDL in
vitamin D- deficient individuals; the patients with vitamin D
(>30 nmol/L) showed good responses to atorvastatin. In other
words, they showed that a good level of vitamin D is
necessary for the impact of atorvastatin on lipid profile in
patients with myocardial infarction (29). In this study,
vitamin D levels were initially low, which may explain why
statins have no effect on lipid profiles.

According to a study carried out by Verdoia et al., 70.4
percent of patients who coronary angiography had
hypovitaminosis D. Vitamin D deficiency is significantly
associated with CAD, particularly in subjects with values of
<10 ng/mL (30). In this study patients had documented CAD
and their vitamin D levels were lower than normal. There are
conflicts regarding the effectiveness of statins on vitamin D
levels. Some of studies reported increasing effect (22, 31-33)
while no effect (34) was reported by others. Ertugrul et al.
conducted a study on 134 patients with hyperlipidemia who
had not previously used lipid-lowering drugs. During the
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study, the patients were randomly assigned in a 1:1 ratio to
either rosuvastatin 10 mg or fluvastatin 80 mg XL. At the
baseline and after 8 weeks, the LDL, total cholesterol, and 25
hydroxyvitamin D levels were measured in both groups.
According to the results, total cholesterol and LDL cholesterol
decreased after 8 weeks in both groups. However, the effect of
rosuvastatin was more effective than that of fluvastatin in
reducing total cholesterol (P <0.001) and LDL cholesterol
(P<0.001). Additionally, in the rosuvastatin group, there was a
significant increase in 25hydroxyvitamin D level, whereas in
the fluvastatin group there was no significant change in this
regard (4). Furthermore, Anagnostis et al. performed a study to
compare the effects of atorvastatin (20 mg/day) and
rosuvastatin (10 mg/day) on 25-hydroxyvitamin D levels in
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dyslipidemia patients without diabetes. According to the
result of this study, atorvastatin and rosuvastatin had no
significant effect on 25-hydroxyvitamin D levels. In the same
line, Rejnmark et al. studied 76 hyperlipidemic patients who
had not received lipid-lowering medication. The patients
were randomly assigned to one of two groups: rosuvastatin
10 mg and atorvastatin 20 mg. After 12 weeks, unlike
previous studies, no statistically significant relationship was
observed between statins and vitamin D levels. The results of
a study performed by Verdoia et al. on patients with CAD
showed that high-dose statin therapy significantly increased
vitamin D levels in these patients in addition to its lipid-
lowering effects (35).

Table 2. Comparison of anthropometric, biochemical and clinical data of patients with acute MI within groups

Atorvastatin (n = 37)

Rosuvastatin (n = 36)

Characteristics

Before After P-value Before After P value
Ejection fraction, % 60.3+7.3 62.7+5.4 0.018 58.0+10.6 63.4+7.7 <0.001
Weight, kg 69.7+£12.1 69.5+12.1 0.282 68.3+13.2 68.6+12.9 0.046
BMI, kg/m? 26.3+4.0 26.3+4.1 0.454 25.8+5.3 25.91£5.2 0.043
SBP, mmHg 140.1£23.4 138.0£17.5 0.224 138.3+21.1 138.8£17.7 0.651
DBP, mmHg 83.0+14.2 81.5+10.1 0.179 88.9+14.5 87.6+£12.2 0.210
FBG, mg/dL 134.84£52.2 139.1£94.6 0.726 115.3+44.7 119.6£36.1 0.434
TC, mg/dL 161.5+52.9 159.8+63.3 0.838 156.5+38.4 151.1+41.9 0.348
TG, mg/dL 138.4+142.3 135.0+68.8 0.886 149.9+77.8  152.2+106.8 0.876
HDL-C, mg/dL 44.4+14.2 45.9+10.1 0.380 41.8+8.4 43.4+9.6 0.188
LDL-C, mg/dL 77.3£27.4 74.7£26.8 0.492 78.9+21.7 71.61£22.6 0.050
AST, mg/dL 71.5£79.0 43.6%35.8 0.029 59.0+65.9 40.5%41.5 0.073
ALT, mg/dL 42.9+34.6 38.9+36.7 0.558 33.3%16.9 33.8426.2 0.928
ALP, mg/dL 198.3+60.5 222.2+58.1 0.013 204.8+58.8 223.8+58.8 0.072
HbAL1C, mg/dL 6.3x1.5 6.7+1.8 0.104 6.0£1.6 6.5£1.9 0.217
Vitamin D, ng/mL 21.1+13.3 25.1+8.5 0.220 15.1+8.7 16.1+6.8 0.699

Data was expressed as Mean+SD (standard devietion).

BMI: Body mass index, FBG: Fasting blood glucose, TC: Total Cholesterol, TG: Triglyceride, HDL-C: High-density lipoprotein
cholesterol, LDL-C: Low-density lipoprotein cholesterol, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, ALT: Alanine

transaminase, ALP: Alkaline phosphatase, AST: Aspartate aminotransferase, HoA1C: Hemoglobin A1C.

The doses selected in this study were based on rosuvastatin
(STELLAR) trial, in which 10 mg rosuvastatin had similar
effect with 20 mg atorvastatin in reducing lipids (36). On the
other hand, newest guidelines recommended high intensity
statin therapy in acute coronary syndrome (12, 13). Although
we used higher doses of statins, our results were the same as in
the Rejnmark study (32). Differences in results may be due to
differences in the population of the study, inclusion and
exclusion criteria, season, concomitant drug interactions, statin
type, statin dose, single centered study, demographic properties
(clothing habits), different baseline 25 (OH) D levels and
duration of study. Glossmann et al. showed surprising increase
in circulating vitamin D after rosuvastatin therapy for 8 weeks
(from 14.0 ng per ml to 36.3 ng per ml) (22). In Makariou SE
study all patients in rosuvastatin (40 mg), rosuvastatin 10 mg
in combination with omega-3 fatty acids 2 g and rosuvastatin
10 mg combined with fenofibrate 200 mg were vitamin D
deficient at baseline (mean <15 ng/ml) (37). After 8 weeks of

rosuvastatin therapy Ertugrul DT observed mean of 25-
hydroxy vitamin D rise from 11.8 ng/ml to 35.2 ng/ml (21).
In the study by Liberopoulos EN, patients receiving
simvastatin/ezetimibe 10/10 mg (group 1) had greater
increase in vitamin D levels in comparison to simvastatin 40
mg (group 2), mean baseline vitamin D level was (6.7-6.8
ng/ml) in group 1, which was lower than group 2 (28
ng/m) (38). In Panagiotis Anagnostis study mean vitamin D
levels in atorvastatin 20 mg/day and rosuvastatin 10 mg/day
groups were 21.7+1.9 and 25.3+1.8 at baseline respectively.
This study showed atorvastatin and rosuvastatin did not
significantly affect 25(OH)D levels (37). In our study
baseline vitamin D level were 21.08+£13.34 in atorvastatin
group and 15.11+8.73 in rosuvastatin group. According to
these studies, an increase in vitamin D levels after statin
therapy may be seen in low amounts of vitamin D at baseline.
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Table 3. Anthropometric, biochemical, and clinical data differences between groups of patients with acute MI

Variables Atorvastatin (n = 37) Rosuvastatin (n = 36) P value
BMI, kg/m? -0.05+0.5 0.16+0.5 0.049
SBP, mmHg -2.023+10.1 0.55+7.2 0.210
DBP, mmHg -1.4746.6 -1.2545.9 0.879
FBG, mg/dL 4.32£71.5 4.35£33.5 0.998
TC, mg/dL -1.76£52.9 -5.38£354 0.724
TG, mg/dL -3.41£143.3 2.18+86.4 0.837

HDL-C, mg/dL 1.48+10.3 1.59+7.4 0.957
LDL-C, mg/dL -2.55%22.1 -7.23£22.3 0.365
AST, mg/dL -27.89+76.9 -18.47+63.4 0.554
ALT, mg/dL -3.89+40.6 0.43+28.9 0.597
ALP, mg/dL 23.86+54.6 18.48+60.7 0.692
HbA1C, mg/dL 0.43+15 0.52+2.4 0.855
Ejection fraction, % 2.42+5.8 5.42+6.9 0.050
Weight, kg -0.211+1.2 0.38+1.1 0.030
Vitamin D, ng/mL 4.01+10.7 0.96+7.2 0.472

Data was expressed as Mean+SD (standard devietion).

BMI: Body mass index, FBG: Fasting blood glucose, TC: Total Cholesterol, TG: Triglyceride, HDL-C: High-density lipoprotein
cholesterol, LDL-C: Low-density lipoprotein cholesterol, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, ALT: Alanine
transaminase, ALP: Alkaline phosphatase, AST: Aspartate aminotransferase, HoA1C: Hemoglobin A1C.

In this study, both drugs increased HbA1C, but only in the
rosuvastatin group the increase in HbAL1C was significant.
Nobuhiro Ooba et al. designed a retrospective cohort study to
explore the impact of high-potency statins on HbAlc. They
showed that high-potency statins may raise HbALlc levels in
diabetic and non-diabetic patients (39). Farnaz Fariba et al. give
80 mg of atorvastatin to patients with acute myocardial
infarction for 6 months. In their study, the mean HbAlc
increased from 6.19 to 6.43 (P=0.001) and the mean FBS
increased from 103.66 to 110.51 (P=0.001). Therefore, along
with many benefits, atorvastatin may increase the risk of
hyperglycemia. In a study of Simmer et al., two drugs,
atorvastatin 80 mg and rosuvastatin 40 mg, were evaluated for
their effect on the HbAlc. Both drugs increased HbAlc, but the
effect of atorvastatin on HbAlc was higher (40). Sattar et al. in
a meta-analysis evaluate the association between statin and
HbAlc. They found that according to the potency, statins
increased the risk of new-onset diabetes (41). Roshna Roy et
al. carried out a 6-month retrospective study on 270
dyslipidemia patients to estimate the prevalence of statin-
induced new onset of diabetes. The prevalence was 7.03%. The
main risk factors were rosuvastatin therapy, older patients
(equal to or more than 60 years), high dose and longer duration
therapy (42). However, Sebhat Ergou et al. found Statin therapy
in diabetic patients increases HbAlc modestly (43). The results
of a study by Anagnostis et al. showed that rosuvastatin and
atorvastatin had no significant effect on HbA1C levels (44).
Most studies had small sizes and short follow-up periods
todelineate the effect of statins on HbAlc (45). Despite the fact
that our study found higher HbAlc levels, the effect of high-
potency statins on HbAlc in patients without diabetes is
unknown. Maybe the effect is related to the beginning HbAlc,
follow-up duration, dose, and type of statins.

Furthermore, the results of this study showed that
rosuvastatin and atorvastatin increased AST, ALT, and ALP.
An increase in AST was significant in the rosuvastatin group.
M. Alberton et al. conducted a meta-analysis on adverse
events associated with statin therapy. They found that statin
therapy significantly elevated AST and ALT levels. Also,
atorvastatin significantly elevated AST levels compared to
pravastatin, and simvastatin significantly increased CK levels
when compared to rosuvastatin. Higher doses of statins had
increased risk of AST elevations (46). The results of a study
by Anagnostis et al. showed that there was no statistically
significant relationship between statins (i.e., rosuvastatin and
atorvastatin) and AST (44). However, the small sample sizes,
need further study. The current guidelines state that statin
prescriptions are allowed unless baseline AST/ALT levels
are less than three times the UNL, and in a patient on statin
therapy, when the AST/ALT level exceeds three times the
UNL, the statin should be discontinued. Although monitoring
the changes in AST/ALT levels is recommended, there are
no specific guidelines on this point when AST/ALT is less
than three times the UNL. (45). Future studies with a larger
sample size need to determine the possible risk factors, statin
type, dose, baseline AST/ALT levels, and confounding
variables that may affect AST/ALT levels. In this study, there
ere no statistically significant relationships between the ALT,
ALP, Systolic blood pressure, FBS, diastolic blood pressure,
cholesterol, and statins (i.e., rosuvastatin and atorvastatin).
The results of a study conducted by Anagnostis et al. on these
variables were similar to the findings detected in the present
study (44). The present study showed that BMI and weight
changes in the atorvastatin treatment group were different
from those in the rosuvastatin treatment group. Although
atorvastatin had a reduction effect in BMI and weight, we
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observed a positive relationship between rosuvastatin
treatment and BMI and weight gain. Previous studies have
shown conflicting results regarding the relationship between
statin and BMI and weight. In a longitudinal study conducted
in Japan, Takuya Oikawa et al. have indicated that the use of
higher-intensity statins has a positive relationship with
participants’ BMI (47). While Naglaa F et al. showed a
significant decrease in BMI in both atorvastatin and
rosuvastatin treated group after 6 months of treatment
compared with baseline (48). Nevertheless, more dedicated
studies need to be done to elucidate the effect of statins on
anthropometric indices.

This study also demonstrated that ejection fraction is higher
in treated groups compared with non-treated groups. According
to the results, this fraction was more increased after
rosuvastatin than after atorvastatin treatment. However, this
finding should be interpreted with caution as the p-value of this
relationship was exactly equal to 0.05. In line with our findings,
John Kjekshus et al. have indicated that treatment with
rosuvastatin (10 mg) increases the mean value of ejection
fraction by 0.31 (49). In a meta-analysis of coenzyme Q10,
which is known to be caused by statins, significant
improvements in ejection fraction (an increase of 3.7%) were
observed in the treated group (50). In a study conducted by
Tamara B et al., a comparison of statin-treated patients and
non-statin-treated patients did not show a significant difference
in ejection fraction (51).

Strenghths and Limitations

A reduction in the number of patients on the second visit
(i.e., two months after treatment with statins) was one of the
major limitations of the study, which can be partially prevented
by a 10% increase in the sample volume. Another limitation of
this study was the season in which the participants were
included in the study. In sunny seasons, vitamin D levels were
different from those in the autumn and winter; therefore, this
difference in the two groups might have an effect on the results,
which can be resolved by sampling in a specific season and
randomized blocking to compare the differences and establish
a uniform distribution in the two groups.

Conclusion

The results of this study revealed that the treatment with
rosuvastatin and atorvastatin had no effect on 25-
hydroxyvitamin D levels. And it is better to have closed
glycemic control and AST/ALT levels in patient under high-
potency statin therapy. Accordingly, larger, blinded trials are
required to elucidate the impact of statins on 25-
hydroxyvitamin D levels.
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