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Background: Diabetes mellitus is considered a public health concern. Around 1.4 million of Iragis have
diabetes. Reported T2DM prevalence in Irag ranges from 8.5% (IDF—age-adjusted) to 13.9%. A local
study including more than 5400 people in the city of Basrah, Southern Iraq, reported a 19.7% age-adjusted
prevalence of diabetes in subjects aged 19 to 94 years. Diabetes is a serious risk factor for atherosclerotic
cardiovascular disease (ASCVD) and an important cause of mortality. ASCVD is the commonest cause
of death in the western world. Diabetes was identified as a high risk condition for ASCVD. In adults with
diabetes with ASCVD or multiple ASCVD risk factors it is important to prescribe high intensity statin to
reduce LDL at least by 50%.

Objective: To investigate the association between dyslipidemia and HbAlc and to detect the benefit of
using statins to decrease the risk of CVD.

Cases and methods: A prospective, single-dose, non-randomized study was carried out on 1st November
2020 until 31th July 2021 at a private clinic in Wasit governorate-Irag; and included patients with type 2
diabetes. Clinical and biochemical laboratory assessment and re-assessment were carried out before and
after 3 months of receiving Rosuvastatin 20 mg/ day. A paper questionnaire form was used, including
sociodemographic and clinical features (age, gender, weight, height, waist circumference and biochemical
markers [total cholesterol, HDL, LDL, TG and HbAlc]).

Results: A total of 256 type 2 DM patients were included in the study; receiving 20 mg of rosuvastatin
as a single dose for 3 consecutive months. Of the study group 83 (32.4%) were males and 173 (67.6%)
were females. The mean age of males was (52.1+10.49) years and that of females was (53.11+10.41)
years. The mean values of (BMI, Waist circumference WC, HbAlc, LDL, TG, and cholesterol) for the
studied sample after treatment were significantly lower than mean values before treatment, except that
for HDL where it was significantly higher after treatment, P <0.001. Levels of HbAlc and total
cholesterol were reduced significantly after 3 months treatment of rosuvastatin single dose among all
patients, P<0.05; in spite of that gender and age groups shows no significant differences between each
other, P>0.05. In patients with total cholesterol level 200 or more; a significant reduction was observed
after treatment in means of (BMI, WC, LDL, TG, and HbA1c) with a significant elevation in mean of
HDL; P<0.01

Conclusions: All age groups and both gender have benefited from rosuvastatin treatment in the reduction
of lipid cholesterol as well as HbAlc. Rosuvastatin can be used by type 2 diabetics regardless of age and
gender. HbAlc can be used as a predictor of dyslipidemia in type 2 diabetes.
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Introduction

Diabetes mellitus (DM) is considered as a public
health concern. Diabetes is a serious risk factor for
Atherosclerotic cardiovascular disease (ASCVD) and
an important cause of mortality. Risk factors for
developing type 2 diabetes (T2DM) are: Older age,
high plasma glucose, metabolic syndrome, high body
mass index (BMI), and high glycated hemoglobin
(HbAlc > 6%). [1-5,] Around 1.4 million of Iraqgis
have diabetes. Reported T2DM prevalence in Iraq
ranges from 8.5% (IDF—age-adjusted) to 13.9%. A
local study including more than 5400 people in the
city of Basrah, Southern Iraq, reported a 19.7% age-
adjusted prevalence of diabetes in subjects aged 19 to
94 years. [6, 7] Diabetic patients are 2 to 4 times more
likely to die due to ASCVD than non-diabetics. It
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may lead to microvascular diseases (retinopathy,
neuropathy, nephropathy) and/or macrovascular
diseases (ASCVD) that manifest with coronary artery
disease (CAD), stroke and peripheral arterial
disease)[8-9]. It may also lead to the impairment of
the cardiac diastolic performance and muscle
contractility. [10] About two thirds of adults with
diabetes over the age 65 die as a result of (CAD) and
the risk is increased with the addition of other risk
factors.[11, 12] HbAlc predicts the risk of developing
diabetic complications in patients with DM.[13]
ASCVD is the commonest cause of death in the
western world. [14] Diabetics usually suffer from
dyslipidemia  which  is  characterized by
hypertriglyceridemia (TG) with reduced levels of
high-density lipoprotein (HDL) cholesterol. [15, 12]
Diabetes had been identified as a high-risk condition
for ASCVD. In adults with diabetes with ASCVD or
multiple ASCVD risk factors it is important to
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prescribe high intensity statin to reduce LDL at least
by 50%. [16]. Dyslipidemia is a common problem in
the Iragi population. A study conducted on diabetic
patients in the Kurdistan region of Iraq reported that
hyperlipidemia was more dominant among diabetic
patients with retinopathy [17].

Cases & Methods:

A prospective non randomized single dose study was
carried out at a private clinic in Wasit governorate,
Irag; and included patients with type 2 diabetes. The
study started on 1% November 2020 until 31" July
2021.

Inclusion criteria: All type 2 diabetic patients who
were managed in the private clinic during the study
period.

Exclusion criteria: Patients with Type 1 DM, thyroid
dysfunction, any lipid-lowering or anti-obesity agents
and history of Rosuvastatin intake.

A convenience sampling was carried out at a private
clinic, 4 hrs./ day, 6 days/week for 3 consecutive
months and biochemical lab assessment and re-
assessment was carried out before and after three
months of receiving Rosuvastatin 20 mg/ day.

A paper questionnaire form was used and included
the following data: Demographic and clinical features
(Age, gender, measuring weight, height, waist
circumference and biochemical markers including
[total cholesterol (TC), HDL, LDL, TG and HbAlc
levels] were analyzed twice (before and after three
months of taking Rosuvastatin 20 mg/ day).
Statistical analysis: Descriptive analyses of the
variables were expressed as frequencies and
percentages for categorical data. The mean and
standard deviation was used for quantitative data. A
paired two sample t test was used to assess the
differences between variables before and after
management. We used P< 0.05 to determine
statistical significance.

Ethical Approval: This study was approved by
MOH, Wasit Health Directorate. The researcher paid
for the biochemical lab tests for patients before and
after the treatment, after taken verbal consent from
them.

Results:

A total of 256 patients with type 2 DM were included
in this study; receiving 20 mg of rosuvastatin as a
single daily dose for 3 consecutive months. Of the
study group. 83 (32.4%) were males and 173 (67.6%)
were females, with no significant difference between
the mean ages of males (52.1+10.49) and females
(53.1+10.41), table 1.

Table 1: Mean age of males and females
participating in the study

Gender N % Mean + SD P-
age Value

Male 83 32.4 52.1 10.49 0.47

Female 173 67.6 53.1 10.41

Total 256 100 52.8 10.43

Paired samples t-test in table 2 displays that the mean
values of (BMI, WC, HbAlc, LDL, TG, and
cholesterol) among studied samples after treatment
were significantly lower than mean difference before
treatment, except that for HDL; where it was
significantly higher after treatment, P <0.001. The
mean values of VLDL shows no significant
difference according to the treatment, (P=0.27), table
2.

Table 2: Differences in the means of variables
before and after treatment

Variables Mean SD P value
BMI kg/m? After <0.001
28.4 4.16
treatment
tl?;g;?rfent 107.2 9.35
WC cm After <0.001
101.7 11.48
treatment
HbAlc mg/dl <0.001
After 7.9 1.32
treatment ) ’
tl?;s;?rfent 424 15.96
HDL mg/dI After <0.001
53.1 14.59
treatment
Egg?rrﬁent 1149 3810
LDL mg/dl <0.001
After 68.6 3868
treatment ) )
Eg;frfent 1874 11857
TG mg/dl After <0.001
110.1 78.26
treatment
Total t'?g?rfen . 1859 44568
Cholesterol After <0.001
mg/dl 1648  29.98
treatment
tBr:efl(t)r:?ent 46.0 42.12
VLDL mg/dI After 0.27
42.4 23.05
treatment

According to the age group and gender, mean values
of HbAlc were reduced significantly after treatment
among age groups (<40 years and = 40 years)
P=0.046, P<0.001 respectively and among gender,
P<0.05. Figure 1.
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Figure 1: Differences in the means of HbAlc
according to the age groups and gender of study
population before and after treatment

Similarly, according to the age group and gender,
mean values of total cholesterol were reduced
significantly after treatment among age groups (<40
years and > 40 years, P=0.049 and P<0.001
respectively and among both gender, P<0.01, Figure
2.
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Figure 2: Differences in the means of cholesterol
according to the age groups and gender of study
population before and after treatment

When the patients were grouped according to their
HbAlc level (<7 and >7), significant reductions were
observed after treatment in mean of (BMI, WC, LDL,
and TG) with significant elevation in mean of HDL
(P<0.05) for the first group and significant reductions
were observed after treatment in mean of (BMI, WC,
LDL, TG, and cholesterol) with significant elevation
in mean of HDL (P<0.05) for the second group. There
was no significant difference in mean VDLD after
treatment in both groups (P>0.05), table 4.

Table 3: Differences in the means of variables
before and after treatment according to the
HbAc of studied sample

Variables HbAl Before After P
c treatment treatment value
Mea SD Mea SD
n n
BMI <7 31 4.57 29 4.1 0.014
kg/m? =7 308 555 284 419 <0.00
1
WC cm <7 106. 7.48 98.2 111 0.004
4 5
>7 107. 945 101. 114 <0.00
3 9 8 1
HDL <7 386 1569 55 141 <0.00
mg/dl 1
>7 42.7 38.08 529 146 <0.00
6 1
LDL <7 116. 3749 635 36.3 <0.00
mg/dl 3 8 1
>7 114. 3828 69 389 <0.00
8 1
TG mg/dl <7 186. 7203 103 676 <0.00
8 1
>7 187. 1214 110. 79.1 <0.00
4 5 6 1
Cholester <7 182. 43.05 165. 26.1 0.13
ol mg/dl 8 2
>7 186. 4411 164. 302 <0.00
2 7 6 1
VLDL <7 50 45.1 347 221 025
mg/dl 1

>7 46 42 43 23.1 0.416

In patients with total cholesterol level less than 200, a
significant reduction was observed after treatment in
means of (BMI, WC, LDL, TG, and HbAlc) with a
significant elevation in mean of HDL, P<0.01. In
patients with total cholesterol level 200 or more, a
significant reduction was observed after treatment in
means of (BMI, WC, LDL, TG, and HbAlc) with a
significant elevation in mean of HDL; P<0.01. No
significant difference was found in the mean of
VDLD after treatment whatever the level of total
cholesterol, P>0.05, table 4.

Table 4: Differences in the means of variables
before and after treatment according to the total
cholesterol of studied sample

J Fac Med Baghdad

Variabl  Choleste  Before After P
es rol treatment treatment value
Mea SD Mea SD
n n
BMI <200 308 536 285 4.00 <0.0
kg/m? 01
>200 308 588 283 440 <00
01
WCcm <200 107. 9.16 101. 115 <0.0
6 8 0 01
>200 106. 9.66 101. 115 <0.0
4 4 0 01
HDL <200 414 16.6 522 164 <0.0
mg/dl 9 0 01
>200 443 141 547 138 <00
6 0 01
LDL <200 974 265 55 16.4 <00
mg/dl 5 0 01
>200 148. 342 947 531 <00
4 7 0 01
TG <200 160. 820 953 564 <0.0
mg/dl 1 1 0 01
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>200 239. 155, 138. 103. <0.0
4 19 3 10 01

HbAlc <200 93 211 78 130 <00
mg/dl 01
>200 95 202 79 140 <00
01
VLDL <200 43 426 424 231 088
mg/dl 0
>200 51.7 407 423 230 0.08
6 0
Discussion:

Diabetes mellitus is more prevalence among Middle
East and North Africa region with 10.9%. Moreover;
it was considered to affect the largest number of
adults diagnosed with DM among Western Pacific
region. [18] Approximately, million and half million
Iragi have diabetes, its prevalence in Irag ranges from
8.5% to 13.9%. According to the age-adjusted
prevalence of diabetes among patients aged 19 to
94 years, a local study in Basrah, Southern Iraq,
reported a prevalence up to 19.7%.[6, 7]The
prevalence of dyslipidemia is high among patients
with T2DM which may lead to an increased risk of
CAD. When patients use statin therapy, it reduces
LDL, TG, decreases the rate of VLDL synthesis, and
increases HDL levels. [19] In the this study, the dose
of rosuvastatin was seen to be significantly more
effective in decreasing obesity and HbAlc level and
improving all lipid parameters (except VLDL) after a
three-month course of daily rosuvastatin 20 mg. This
result is consistent with a case control study in
Chinese Patients with Type 2 Diabetes Mellitus ,
2019 which reported rosuvastatin to have the best
effect in decreasing LDL level than other statin trials.
The expected risk reduction was seen in JUPITER
study.[5, 20] It was observed from the present study
that the levels of HbAlc and total cholesterol means
were reduced after receiving rosuvastatin to the
control levels among both genders and among all age
groups. This is consistent with Morieri ML , et al
2021study in North-Italy which concluded that statin
treatment reduces LDL in patients with and without
T2DM in different age groups. [21] In a study
comparing between different statins; the reduction in
TG was more marked with rosuvastatin than others
and that rosuvastatin had the best effect on HDL. This
effect was noticed by the VOYAGER study; 2010, a
meta-analysis of 37 Randomized Controlled Trials
(RCTs) which used different statin therapies.[22]
Baker et al; 2010 found that rosuvastatin also
decreased insulin  sensitivity but statistical
significance was not reached [23] while other studies
reported that rosuvastatin was not associated with any
change in insulin sensitivity [24, 25]. Studies done
on Asian and Western populations by Nakamura H et
al, 2006 reported that patients using low dose statin
can decrease their risk of CVD in the same magnitude
as those using high doses [26]. In addition, several
RCTs reported that CVD risk was reduced more
among T2DM patients who use statins than in non-
diabetic patients.[27-29]  Patients with type 2
diabetes can have many lipid abnormalities, elevated
levels of low-density lipoprotein cholesterol and

triglycerides; and low levels of high-density
lipoprotein cholesterol. Lipid abnormalities may be
the result of the unbalanced metabolic state of
diabetes (i.e. hyperglycaemia and insulin resistance)
and improved control of hyperglycaemia does
moderate diabetes-associated dyslipidaemia.[30] As
a result, HbAlc may be used to predict dyslipidemia
in diabetics which is similar to a study done by
Hammed (2012) in Iraq which reported that early
diagnosis can be reached through this inexpensive
blood test. [31]

Conclusion:

The study concluded that HbAlc value is associated
with the level of lipid profile in diabetic patients
except that for VLDL. All age groups and both
genders have had benefit of rosuvastatin treatment in
the reduction of lipid cholesterol as well as HbAlc,
with no significant differences between groups. These
results suggest that rosuvastatin can be used by type
2 diabetic patients regardless of age and gender.
HbAlc can be used as a predictor of dyslipidemia in
type 2 diabetes.
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