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Abstract
Background: Cardiovascular disease is the primary cause of human mortality every year in several countries
worldwide. It is a significant concern from a public health perspective as well. There are several therapies
available in the market to treat cardiovascular diseases. Statins are considered the best therapy among the other
drugs due to their multifunctional effects, such as antioxidant and anti-inflammation.
Objective: Statins are the best HMG-CoA reductase inhibitor to date, after considering the several trial reports
like PROVE-IT, MEGA, LIPID CARE, ALLHAT-LLT, PROSPER to demonstrate the statin effectivity.
Methods: The different databases were studied for a comparison of statin treatment group versus control trial
group. Multivariate regression analysis and other meta-analyses were performed. Statin efficacy with the other
drugs and some studies were done to compare the effectiveness within different statin groups.
Results and Discussions: The findings showed a 10% mortality reduction among patients in the statin groups
(Risk Ratio 0.89: 95% ClI, 0.87-0.95, I value 16%, P value < 0.0001,). About 1.1% mortality reduction occurred
with the 10% low density lipoprotein change, (P value 0.003, 95% CI,0.29-1.18), a 20% reduction in
cardiovascular mortality was documented in the statin treated patients than in the control patients (RR 0.80, 95%
Cl value 0.73-0.88, I? value 27%, P value < 0.0001). Myocardial risk reduction was about 18% (RR 0.83, P-value
< 0.0001, I? = 21%, 95% CI 0.76-0.90). Despite minimum adverse effects, there was a significantly increased rate
of diabetes in the statin group (OR 1.07, P-value=0.0008, 95% CI 1.03-1.17, I? value 16%).
Conclusion: It has been found that statin is very safe to use in cardiovascular disease treatment, and found
effective in limiting the LDL-c levels compared to the other kind of drugs such as Benazepril, Captopril, Enalapril,
Iprosartan, Losartan, Olmesarta. [Ethiop. J. Health Dev. 2021: 35(4):297-308]
Keywords: Statin, Cardiovascular disease, HMG-CoA reductase, Low-density Lipoprotein, efficacy, cholesterol,
Randomized trial, Control trail.

Introduction statin which was isolated was Lovastatin from

Cardiovascular diseases are a group of disorders which
include the heart and blood vessels, cerebrovascular
disease, rheumatic heart disease, and other several
conditions. According to a WHO report, this disease is
the primary cause of approximately 17.9 million deaths
each year. Individuals who are at risk of
cardiovascular diseases may have obesity, may be
overweight, or have high lipid content. Smoking,
Hypertension, and Diabetes is the major risk factors for
cardiovascular disease. Several medications are used in
cardiovascular treatment, like angiotensin-converting
enzyme (ACE) inhibitor (Benazepril, Captopril,
Enalapril), Angiotensin 1l receptor blocker (Iprosartan,
Losartan, Olmesartan), Beta-adrenergic blocking agent
(acebutolol, Atenolol), and calcium channel blocker
(amlodipine, Diltiazem). Statins are known as
cholesterol-lowering medications that are used for the
effective treatment of coronary heart disease. Besides
the cholesterol-lowering effect, statin also has several
other properties like anti-inflammatory, antioxidant,
anti-coagulative, and graft rejection inhibition
properties. This makes statin a high demand drug since
1986 in the USA, and, Statin has evolved its efficacy
since its inclusion in heart treatments. Statins are
HMG-CoA inhibitors, which function by reducing the
low-density lipoprotein cholesterol level, thereby
reducing the risk of cardiovascular diseases. The first

fungi Aspergillusterreus [1]. Some available statins in
the market are Pitavastatin (Alipza, Livalo,
Zypitamag),  Pravastatin  (Aplactin,  Selectin),
Rosuvastatin (Colcardiol, Colfer), etc. among them,
some statins like Fluvastatin (Lesson, Lipaxan,
Primesin), Pitavastatin, are synthetic drugs and some
statins like Lovastatin (Altocore, Altoprev) are
naturally occurring compounds found in mushrooms
[2]. In this article, the effectiveness and safety of the
statin treatment is explored.

Statin’s chemical nature

Statins are the competitive inhibitors of the
hydroxymethyl-glutaryl-coenzyme A (HMG-CoA)
reductase. HMG-CoA catalyzes the conversion of the
HMG-CoA to mevalonate. Statin inhibits the
conversion pathway, thereby reducing the formation of
the hepatocyte cholesterol [3]. Statin chemical structure
is divided into three major parts; the equal part of the
HMG CoA, the hydrophobic ring structure, and the
side group attached with the hydrophobic ring. Statins
bind to the enzyme active site, which creates a steric
hindrance effect for the substrate. The substrate-
binding site of the enzyme becomes structurally
suitable for the hydrophobic ring of the Statin. Among
different types of Statins, rosuvastatin has the most
interaction with the HMG-CoA [4].
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Figure 1: Lovostatin structure
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Figure 2: Statin action in the cholesterol biosynthesis pathway (redrawn from Sadowitch et al.,

2010)

After an oral dose, Statin enters the circulatory system
via intestinal cells through the active or passive
transport system. In the case of the Active transport
system, the ABC and SLC gene family transporter
actively involves in the entry of the statin into the cell
environment. The major metabolic organ is the liver,
followed by the kidney. The UGT and CYP gene
family catalyze the statin metabolism after the biliary
excretion eliminates metabolism statin through the
ABC transporter.

Material and methods

A randomized control trial has been included in this
study. Fluvastatin, Pravastatin, lovastatin, atorvastatin,
and simvastatin rosuvastatin used to prevent the
cardiovascular disease in the patients. Cerivastatin trial
was not included as this is revoked from the market
because of its adverse effects. A Comparison was
conducted between the placebo and statin-treated group
and the no-treatment or standard treatment and
cardiovascular results (mortality due to chronic
vascular disease, Myocardial infarction mortality,
revascularization, and stroke-like chief cardiovascular
events). Report on the surrogate outcomes, reports, and
follow-up studies where no randomization was done,
and head-to-head statin assessments were also
excluded from the study.

Search criteria

After a consult with the medical practitioners, a search
criterion for our study purpose was formulated. 12
databases like Cochrane, EMBASE, Central,
CINAHL, EMBO, etc. were reviewed. Additionally,
different bibliographies that were published were
reviewed including the Statin trial database. Therefor
communication with various authors was necessary for
our research.

Data collection

The information that was collected from the searched
articles include, intervention type, statin data, data on
the population (sex, age group, conditions of the
patients), therapeutic effect on the particular outcome,
change in the high-density lipoprotein, low-density
lipoprotein, cholesterol, and follow-up length. Study
assessment included, the generation of the sequences,

intent-to-treat, analysis, al- location concealment,
blinding, and follow-up percentages. Data on
Cardiovascular  mortality, myocardial infarction

mortality, stroke, non- Cardiovascular mortality, stroke
mortality,  significant  cardiovascular  disease,
revascularization,  diabetes,  creatinine  kinase,
aspartate, and alanine aminotransferase data were also
extracted. Data was entered electronically, and data
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was matched after each entry.

Data analysis

For the analysis of the collected data, phi statistics was
used to measure the inter-observer agreement. Relative
risk assessment was also performed and calculated at
95% confidence interval of the reported data for
analysis. In the case of zero outcome event, the
Haldane method was applied for one arm, and for the
other arm of the data, 0.5 was added. For all statin
combinations, the Dersimonian-Laird method of
random effect was applied. Sensitivity test to
determine the individual statin effect by utilizing a
mixed treatment method and the Breslow—Day test to
determine the baseline population risk of the statin
treatment. To determine the adverse effect of the
statin, Peto's odds ratio test was conducted. 12 statistics
were performed to determine the variation of the statin
treatment. To assess the low-density lipoprotein
impact and coronary heart disease-like covariates
impact, multivariate  regression  analysis  was
conducted. Luades methods were applied for the drug
effect on cardiovascular disease mortality. Markov
chain Monte-Carlo method was applied for the
unknown parameter's posterior densities measurement.
Low-density lipoproteins change and statin dosing by
Cooper's method was applied. Monte Carlo error was
made for the posterior accuracy estimation. For model
fitting, the deviance information criterion was
performed. Also, sequential analysis was performed
for the information strength determination for the
meta-analysis. LD  (Lan-Demets)  sequential
monitoring boundary estimated percentage of the
control rate was 4%, and 20% was for relative risk
reduction, the two-sided alpha value was 0.05. All
analyses were done in the Stata (v9), R statistical
software.

Results

75 trials containing the 170256 patients for the study
group were included. Table 1 shows patients'
characteristics. In the study group, 26.1% is female,
and the average age group is 58.6. We included the age
group from 39- to 76-year-old patients. As an inert
control, four trials have been included. These include
52 placebo trials, 18 usual care trials, and three
treatment groups, and two conventional treatments.
Patients have an average follow-up rate of 2.72 years
(standard deviation is 1.61), mean low density
lipoprotein is 4.62 mmol/l (178.69 mg/dl), and ranged
from 2.33 mmol/l (93.78 mg/dl) to 5.1 mmol/l (196
mg/dl). 25 studies show the randomization report.
Nineteen articles report about the concealed group
allocation. Many studies report the follow-up loss. 4
studies report the pre-protocol analysis result. 62
studies reported on the trial blinded of a specific
group.

In this study, a total of 14879 patient’s deaths were
recorded. Cardiovascular death was 7865. Out of the
86329 patients, only 7005 patients died who received
statin, and among the 80366 control group patients,
there were 7716 deaths. This data presents the 10%
mortality reduction in the patients (95% Confidence
interval, 0.87-0.95, 1° value 16%, P-value < 0.0001,

Risk Ratio 0.89). About 1.1% of death risk reduction
happens with the 10% low-density lipoprotein change.
(P-value 0.003, 95% CI, 0.29-1.18). 20% risk reduced
cardiovascular death in the statin-treated patients than
the control patients (I* value 27%, P-value < 0.0001,
RR 0.80, 95% CI value 0.73-0.88). Myocardial risk
reduction was about 18% in the patients (Risk Ratio
value 0.83, P-value < 0.0001, I* = 21%, 95% CI 0.76-
0.90).

All cardiovascular trial data pooled for analysis was
assessed for reasonable conditions and divided into
randomized control trials based on specific primary
disease populations for the cardiovascular death
assessment. In the data, 43 Chronic heart disease data,
6 atherosclerotic patients’, 10 Primary prevention data,
5 diabetic data, 2 renal, 4 transplant, and 1 stroke
patients’ data was included. This study included 2
randomized control data for heart failure patients and 1
randomized control trial for hypercholesterolemic
patients’ p.

Out of the 146042 patient’s data 6319 patients are non-
fatal myocardial infarction. Overall, 26% reduced rate
of the myocardial infarction death was found in the
statin group compared to the control group (Risk
ratio= 0.73, P-value< 0.001, 95% CI 0.68-0.83, I
value = 45%). High significance data on
revascularization was found in the stain treated group
compared to the control group (Risk ratio= 0.77, P-
value< 0.001, 95% CI 0.69-0.82, 1% value = 43%).
High significance data was found in the ischemic
stroke satin group and the control group patients (Risk
ratio= 0.87, P-value= 0.004, 95% Cl 0.79-0.96, I
value = 42%). low hemorrhagic stroke incidence was
found in the statin group patients compared to the
control group (Risk ratio= 0.87, P-value= 0.07, 95%
Cl 0.73-0.1.01, I value = 0%). During a follow-up,
3.9 years 34 prospective randomized trial data was
obtained (inter quartile range varied from the 2.7 to
5.0). The cancer occurrence within the satin and
control group did not differ significantly (Odd ratio=
0.98, P-value=0.77, 95% CI 0.95-1.06, I* value = 0%).
Rhabdomyolysis  information  did not  differ
significantly between the statin and control groups
(Odd ratio= 1.03, P-value< 0.001, 95% CI 0.83-1.33,
1% value = 0%). 111002 patients have diabetes. A
significantly increased rate of diabetes was found in
the statin patients (Odd ratio= 1.07, P-value=0.0008,
95% CI 1.03-1.17, 1% value = 16%).

Statin had a significantly increased aspartate
aminotransferase or AST as compared to the control
patients (Odd ratio= 1.13, P-value= 0.005, 95% ClI
1.03-1.23, I? value = 0%), Satin also impacted highly
on the alanine aminotransferase or ALT (Odd ratio=
1.31, P-value= 0.001, 95% CI 0.68-0.83, I° value =
0%) and Creatinine Kinase (Risk ratio= 1.06, P-value=
0.66, 95% CI 0.68-0.83, I° value = 28%).
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Table 1: Patients characteristics as per obtained data

. . Treatment Follow- . Prior . - Current
Study Period T::rl Paé';?éii;gtnuy comparisons up, Ffﬁgfjﬁguéff Age,erzr;rean, 'z/lo/eo;] CHD D'?&e)tes Hype(r(‘)t/?)nsmn smokers baseline, mean change mg/dI
y (mg/day) years y (%) (%)
LDL HDL
YamadaT | 2008 |  Transplant usual care 0.5 38 64 79% | 100 | 22% 20% 37% 180 NR
patients vs.L20-80
Primar P-NA vs.
WOSCOPS | 2008 Y conventional 0.5 70 62 86 | 100 33 54 61 254 58 (2.3)
preventlon treatment
WojniczR | 2008 Primary placebo vs.L20— | 5 74 38 81 | 100 0 0 NR 117 (-32) 57 (1.8)
prevention 80
Vrtovec B | 2008 Primary P40 vs. usual 0.5 77 52 83 | 100 | 14 23 12 124 (-50) 53 (1.9)
preventlon care
Sdringola S | 2007 Primary P40 vs. placebo | 0.5 79 58 89 | 100 10 49 0 125 (-50) 53 (0.93)
preventlon
REGRESS | 2006 Primary P40 vs. placebo | 0.5 81 69 58 | 100 57 89 0 125 (-50) 52 (2.6)
prevention
Primary
PTT 2006 . P40 vs. placebo | 0.75 97 52 53 | 48 0 0 0 128 (-15) 51 (1.3)
preventlon
PROSPER | 2005 Primary P40 vs. placebo | 0.9 98 47 100 | 100 0 36 24 130 (-20) 50 (5.8)
prevention
PREDICT | 2005 Primary P40 vs. placebo 1 106 70 45 | 100 9 95 NR 130 (-3.0) 50 (0.5)
preventlon
PMSG 2004 | Elderly patients | P40 vs. placebo 1 110 63 61 100 NR NR NR 130 (-30) 48 (2.6)
PLACI, Il | 2004 | Elderly patients | P40 vs. placebo 1 120 60 92 | 100 18 59 68 132 (-44) 48 (-13)
PHYLLIS | 2004 | Elderly patients | P40 vs. placebo 1 126 57 8o | 100 0 32 67 133 (-52) 47 (2.0)
PCS 2004 CHD P40 vs. placebo 1 145 65 9 | 100 NR NR 14 137 (-58) 46 (1.0)
OSEI'S' 2003 CHD P40 vs. placebo 1 164 66.1 313 | 142 | 228 415 59.3 139 (-41) 46 (1.0)
Mohler 2003 CHD P40 vs. placebo 2 226 54 100 | 100 14 42 11 141 (-20) 46 (1.0)
Mohler 2003 CHD P40 vs. placebo 2 234 68 77 18 40 142 (-27) 45 (-2.0)
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MEGA | 2002 CHD P20-40 vs. 2 234 68 77 18 40 145 (-22) 44 (3.9)
usual care
MARS | 2002 CHD P20-40 vs. 2 270 58 91 | 100 0 0 80 146 (~16) 44 (3.1)
usual care
Makuuchi H | 2002 CHD P20 ‘éz're”S”a' 2 305 55 53 | o 24 146 (_46) 44 (2.3)
LIPID 2002 CHD P20 vs. placebo 2 331 53 81 | 100 14 37 27 150 (-19) 44 (-1.3)
L-CAD | 2002 CHD P10-20 vs. 2.2 335 59 8a | 100 | 33 52 42 150 (_38) 43 (9)
usual care
. P10-20 vs.
Kobashigawa | 2002 CHD 25 353 63 77 | 100 31 48 58 150 (-40) 43 (2.5)
usual care
KLIS 2000 CHD P10-20 vs. 25 373 59 83 | 100 15 42 20 151 (-24) 43(0.4)
usual care
KAPS 2000 CHD P10vs. placebo | 2.6 447 57.4 100 | 8 2 33 26 155 (-42) 42 (5.4)
HARP 2000 CHD P10vs. nostatin | 3 508 58.4 40 | o 0 100 16 156 (-23) 42 (1.5)
GRACE | 1999 CHD P1vs. usual care | 3 559 58 80 | 100 1 41 16 156 (—41) 41 (32)
Gs'tsafi'r;P 1998 CHD L73vs. placebo | 3 695 58 84 | 100 7 31 34 156 (_65) 41 (-14)
FATS statin | 1998 CHD L40 ‘C’;'re“S“a' 3 884 56 100 | 100 0 28 28 158 (-35) 41(1.9)
FAST 1997 CHD Li?;(i%g’s' 3 919 61.7 52 | o0 2 29 12 158 (~42) 41 (1.0)
EXCEL | 1996 CHD "f)?;‘e,%;’s' 3 1062 55 7| 75 0 48 29 163 (-47) 41 (-0.8)
ESTABLISH | 1996 CHD Lt?;‘(;%g’s' 3 1600 59 78 | 100 | 20 43 0 166 (~39) 40 (-12)
Colivicch | 1995 CHD AB0 (‘:’;eusua' 32 2442 61 82 | 100 22 0 19 166 (~49) 40 (1.0)
CLAPT | 1995 CHD A80 vs. placebo | 3.3 4159 59 86 | 100 14 42 21 172 (-47) 39 (5.0)
CCAIT | 1995 CHD A80 vs. placebo | 4.3 4271 60 86 | 100 14 37 12 174 (-50) 39 (2.5)
CARE 1995 CHD ﬁig;fga‘r’; 45 4349 58 100 | 0 | 2359 43.78 39.76 179 (-74) 39 (2.2)
CAIUS | 1995 CHD A40 ;’;eusua' 4.8 6595 55.2 100 | o0 1 16 44 180 (-43) 37 (1.8)
ATHEROMA | 1994 CHD A20 é’;eusua' 49 6605 58 85 | o 6 22 12 180 (_47) 36 (3.5)
ATAHEB | 1994 CHD Azggﬁh no 5 7832 58.3 2| o 21 42 21 181 (-36) 36 (3.5)
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ASCOT-LLA | 1994 | Atherosclerotic— | A10-80 vs. 5.1 8245 56 50 | 33 82 40 18 182 (-36) 36 (1.8)
carotid stenosis usual care
ALLIANCE | 1993 | Atherosclerotic={ ;4\ iacebo | 5.2 9014 62 83 | 100 | 9 42 10 185 (-62) 35 (-4)
carotid stenosis
ALLHAT- | 1ggq | Atherosclerotic— | ;0 o 1aceho | 53 10305 632 81 | o 25 100 33 185 (-78) 32 (-2.0)
LLT carotid stenosis
AFCAPS | 1991 | Atherosclerotic—f 4\ blacebo | 5.4 10 355 66.4 51 | 14 35 100 23 192 (-46) 45
carotid stenosis
ACAPS | 1990 | Atherosclerotic— 1 A10vs. no 6.1 5800 75.4 48 | 44 11 62 27 95 (-7)
carotid stenosis statin
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Discussion

Efficacy of statin for Cardiovascular treatment:
Jones et al., 1998 in the early '90s, introduced statin
drugs needed to reduce cholesterol levels. They have a
low potential to reduce levels (5). Among the different
Statin drugs, pravastatin was the most tested drug.
Pravastatin has undergone three trials with 40 mg daily
dose versus no statin therapy condition, namely
ALLHAT-LLT, PROSPER, and WOSCOPS, to
evaluate the low-density lipoprotein-C level reduction.
The West Scotland Coronary prevention study on men
demonstrated an approximate 26% reduction in the
LDL C level and 28% cardiac mortality and 22% less
in coronary mortality after Pravastatin administration;
which become more evident after a Prospective Study
of Pravastatin in the Elderly at Risk (PROSPER) after
the Pravastatin administration result (34%LDL C level
reduction, 24%cardiac mortality reduction, and 19%
coronary mortality reductions respectively) [6] and the
Antihypertensive and Lipid-Lowering Treatment to
Prevent Heart Attack Trial (ALLHAT-LLT) study
result (28% reduction in the cholesterol level) (7).
Pravastatin is also very effective in coronary artery
disease, proven in the cholesterol and Recurrent events
trials. The CARE trial and Long-term Intervention with
Pravastatin in Ischaemic Disease (LIPID) study has
found a 24% reduction in the coronary problem than
placebo therapy patients, when patients are treated
daily with about 40 mg Pravastatin [8,9]. Fluvastatin
reduces coronary mortality in the case of renal
transplanted and percutaneous coronary intervention
patients [10,11]. Whereas the Lovastatin treated Air
Force/Texas Coronary Atherosclerosis Prevention
Study (AFCAPS/TexCAPS) showed a 25% cholesterol
level reduction and 37% coronary mortality reduction
(12). Additionally, Pravastatin and Fluvastatin are non-
metabolized by cytochrome P450 complex, so there is
less potential for a drug-drug interaction. This
phenomenon makes Pravastatin and Fluvastatin the
preferable drug than other statins like simvastatin or
atorvastatin despite their low potentiality.

Atorvastatin and Simvastatin have a significant effect
in the LDL cholesterol level reduction [5]. Atorvastatin
efficacy trials by the Anglo-Scandinavian. Cardiac
Outcomes Trial-Lipid Lowering Arm (ASCOT-LLA)
resulted in LDL-C level reduction in 29% of
Collaborative Atorvastatin Diabetes patients; the Study
shows 40% LDL-C level reduction after 10mg daily
atorvastatin treatment.

According to Sever et al., the ASCOTT trial with the
atorvastatin treatment among 20000 hypertension
patients demonstrated 29% coronary mortality
reduction, whereas according to CARDS trials with the
diabetes mellitus patients demonstrated 36 % reduced
coronary death with the Atorvastatin (13).

Whereas Scandinavian Simvastatin Study in 1994
shows Simvastatin treatment reduced 35% LDL C
level, 42% in cardiac mortality, and 34% in coronary
mortality. The heart Protection Study supported this
study with the trial among the 20,000 patients, which
shows that after 40 mg daily Simvastatin treatment,

coronary mortality reduced by 26% and cardiac
mortality reduced by 18%. Atorvastatin study for
prevention of coronary heart disease demonstrated 29%
LDL cholesterol reduction (14). From the above
discussion, it has been observed that Atorvastatin and
simvastatin have the same benefit for LDL-c reduction.
In the case of coronary artery disease, patients treated
with 80mg of the atorvastatin had a reduction of 20%
in coronary events (15). Another atorvastatin trial with
the atorvastatin Myocardial ischaemic patient when
compared with Simvastatin trial had no significant
reduction of coronary problems (16).

According to Schwartz et al., 2001 atorvastatin
treatment for 16% coronary problem reduction was
found. Patients who have not received any statin
therapy also have reduced cholesterol level after
pravastatin and atorvastatin treatment by 22% and 51%
respectively. (17)

Atorvastatin permitted cholesterol-lowering drugs for
the reduction in heart failure in 2007. The decision was
based on the result of the statistical analysis of the TNT
study. TNT study demonstrated significantly reduced
heart failure cases in patients treated daily atorvastatin
80 mg than previous patients who have not undergone
such treatments. All the above findings show the
benefits of statin treatment at cardiac myocytes level,
which reduced heart failure risk by 0.6% (18).

Nowadays, there is a single high potential statin that is
commercially available known as Rosuvastatin.
Rosuvastatin has some exceptional features like special
functional groups in the structure, enhanced binding
enthalpy, and hydrophilic nature (19), which increase
potentiality against HMG CoA reductase. Rosuvastatin
provides multiple active sites against HMG CoA
reductase enzymes due to fluorine-containing phenyl
groups and sulphonamide groups in the chemical
structure (20). According to Carbonell and Freire,
Rosuvastatin is a better enzyme inhibitor due to shorter
bond length and sulfonyl groups. The efficiency of
Rosuvastatin has been demonstrated by trial with
20,000 patients with a different disease like
cardiovascular disease (36%), renal dysfunction (53%),
and diabetes mellitus (17%) (21).

A study among 1542 people by Bener et al., 2014 has
revealed that among the various strains of statin drugs,
the most effective drug in LDL reduction was
Rosuvastatin, followed by simvastatin (16.7%),
atorvastatin (15.9%), pravastatin (11.59%) (22).

In a trial, it was found that treatment with 10 mg
rosuvastatin reduced cholesterol by 35%, triglyceride
by 19%, and raised High-density cholesterol level by
8% (23). Another Rosuvastatin trial found that Low-
density lipoprotein cholesterol level reduced by 57%
whereas atorvastatin treatment reduced by 50% (24).
AstraZeneca started their GALAXY program to study
the rosuvastatin effect on cardiovascular reduction
(25), whereas the STELLAR study was designed to
demonstrate the rosuvastatin efficiency with the
comparison to other statin drugs (26). A trial with 2400
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patients who had hypercholesterolemia with statins 10
to 80 mg, Atorvastatin and Simvastatin, 10 to 40 mg
Rosuvastatin and Pravastatin applied for six weeks
shows that Low-density lipoprotein was reduced by
55% compared to atorvastatin (51% reduction),
simvastatin (46% reduction) and pravastatin (30%
reduction).  Rosuvastatin ~ reduced  low-density
lipoprotein by 12% more than simvastatin and 8%
more than atorvastatin. Rosuvastatin raises high-
density lipoprotein levels by 7.7% than other groups of
statins.

A study with 412 patients with cholesterol ranges
between 160-250 mg/dL treated with the 10mg
atorvastatin daily and 5 mg rosuvastatin daily for 12
weeks, resulted in a significant reduction of LDL-C
compared to atorvastatin. After treatment with the
Rosuvastatin with 10mg daily, it has been found that
approximately 98% patients reached the National
Cholesterol Education Panel/Adult Treatment Panel -I1
limitations than atorvastatin treatment [22]. A trial
with 477 patients with hypercholesterolemia treated
with 20 mg simvastatin and 5mg to 10 mg rosuvastatin
up to 12 weeks after that dose, titration up to 40 mg
simvastatin and 40 mg pravastatin. In comparison,
Rosuvastatin dose titration was about 80 mg. Result
obtained after 12 weeks was a significant reduction in
LDL-C with rosuvastatin (39% and 47% reduction)
than simvastatin (34.6% reduction) and pravastatin
(26.5% reduction), respectively. After a total of 52
weeks of treatment, rosuvastatin treated patients
reached Adult Treatment Panel -Il level (88% and
87%) than the other two statins [27]. Controlled
Rosuvastatin Multinational Trial in Heart Failure study
among 5011 patients shows that after daily treatment
with 10mg rosuvastatin, the risk of fatal myocardial
ischemia or stroke was reduced by 10.6%.

Statin is associated most with muscle symptoms
observed among the 10-29% of patients who take statin
daily [28,29]. Compared with the control trial between
the statin treatment group and placebo group a
significant difference in muscle symptoms in these two
groups were observed [30]. These symptoms were due
to the discontinuation of the statin treatment. These
include, muscle cramps, weakness, and myalgias, all of
which can be considered as Statin-associated muscle
symptoms. These symptoms can arise after the
initiation of statin treatment or after the increase of
regular statin dosages. Immediate discontinuation of
the treatment will resolve all these symptoms. [31]

Though statin treatment is one of the best ways to
combat cardiovascular problems, it has been found that
statins are intolerable to many patients [32-34]. So,
statin intolerance is a significant challenge for
cardiovascular patient management. Statin intolerance
is defined as the inability to tolerate at least two
different statin drugs. National Lipid association
characterized statin intolerance as a clinical syndrome
by intolerance of at least two statin drugs, where one
statin at the lowest dose and another one at any dose,
that shows any symptoms or any anomalous laboratory
results which are immediately removed by stopping
statin treatment and it will return after reinforcing the

statin doses [35]. According to the trial data, statin
intolerance will increase nonfatal cardiovascular
symptoms and health care costs. The most common
symptoms due to statin intolerance are muscular
symptoms. During statin treatment, muscle problems
are widespread. Some patients may suffer due to the
nocebo effect. According to the American college of
cardiology guideline 2016 (36), if a patient has a statin
intolerance problem during the statin treatment, non-
statin therapy can be considered in place of statin
therapy. In that case, ezetimibe could be a substitute
(37). IMPROVE-IT trial data (38) shows that ezetimibe
and simvastatin combined will not promote myopathy,
myalgia, and rhabdomyolysis symptoms. ODYSSEY
LTERNATIVE trial shows that statin intolerance
patients can be treated safely with PCSK9 inhibitors
evolocumab and alirocumab (39,40,41). Daily 20 mg
Rosuvastatin can increase the diabetes risk compared to
the placebo treatment documented by the JUPITER
trial in 2008 (42). After statin therapy, a 9% increase in
diabetes risk has been documented by a pooled
analysis. SPARCL trial (43) has demonstrated that
daily 80 mg Atorvastatin can cause a 44% increase in
the diabetes risk compared to the placebo treatment.
Many trials like SEARCH (44) PROVE-IT TIMI (45)
have been known to find the risk of diabetes in the
statin treatment. Though the relation between the Statin
treatment and diabetes is not clear, an experiment
related to HMGCR gene polymorphism shows that
statin inhibits  3-hydroxy-3-methylglutaryl-CoA
reductase (HMG-CoA reductase) (46). HMG COA
reduction is associated with low-density cholesterol,
and a decrease and increases in the plasma glucose
concentration. Statin is also related to Hepatitis ¢ virus
treatment. Statins like rosuvastatin should be avoided
during the ledipasvir and sofosbuvir treatment during
Hepatitis ¢ due to the drug-to-drug interaction (47).
According to some study reports, Statin can occur
because of cognitive impairment. Though the exact
reason is still unclear, some animal model studies
demonstrated that cholesterol synthesis reduction
below a critical level can cause myelin inhibition in the
Central nervous system, which results in cognitive
problems (48). Two studies with 209 patients with a
lovastatin effect and 308 patients with a simvastatin
effect showed the harmful effect of statin on cognition
(49). There are several trials like PROSPER (50)
studies among the 5804 patients with the daily 40mg
Pravastatin treatment which shows no effect on the
cognitive function, a similar result has been found
when simvastatin treatment was done on the 20,536
patients in HPS studies; there was no effect found on
the 75-85 years group people (51). Several
Randomized trials did not indicate the proper
relationship between the Statin treatment and cognitive
effect. Before starting statin treatment, there is no need
to do any cognitive. In 2010, the 26 randomized trials
of the statin drugs demonstrated that the risk of stroke
was reduced by about 16% and ischaemic stroke by
21%, by reducing cholesterol levels per Immol/l (52).

SPARCL trial demonstrated that high-intensity statin
treatment reduced fatal stroke by 16% compared with
the placebo group (43), which was tested among 4,731
patients with cholesterol levels of about 100-190
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mg/dl. Although the statin therapy group reduced the
risk of fatal stroke and there is achance to
haemorrhagic stroke (53). A metanalysis among the
248,391 patients (14,784 intracerebral haemorrhages)
demonstrated no relationship between statin therapy
and intracerebral stroke (54).

IMPROVE-IT trial (55) Data from the ezetimibe and
simvastatin treatment shows a less significant increase
in the haemorrhagic stroke treatment, and the
FOURIER trial (56) shows a less significant increase in
the haemorrhagic stroke when compared with the statin
treatment group and the placebo group. In conclusion,
only a parcel trial demonstrated the increasing
relationship between atorvastatin and haemorrhagic
stroke (43). After JUPITER study analysis (57),
patients were treated with the 20 mg rosuvastatin and
reached the cholesterol level below 50mg, were
compared with the patient having cholesterol level
more than 50 mg for diabetes, neuropsychiatric
condition cancer, etc., there was no significant
difference found between the two groups of patients. A
similar analysis was done after the IMPROVE-IT trial
(55) within the groups of cholesterol level below 30mg,
and more than 30 mg in simvastatin and simvastatin
plus ezetimibe treated patients, results indicated no
difference between the plasma aminotransferase levels,
haemorrhagic, Stroke, or severe muscle problems.

Conclusion

American College of Cardiology (ACC)/ American
Heart Association (AHA) guidelines of (2013) proves
the importance of statin therapy in atherosclerotic
cardiovascular disease. Even if the benefit of statin
medication has been demonstrated, there is a
comparable antagonistic impact that forces the patient
to continue with statin therapy. The most common
problem of statin therapy reported were Muscular
symptoms. Similarly, Hepatic problems were also
considered as a significant effect of statin therapy.
There is a significant amount of evidence that
demonstrates statin's harmful effect and proves that
statins are safe for liver disease like hepatitis c. Statin
is also safe for diabetes. The trial data has
demonstrated that after regular statin treatment, the risk
of being diabetic is minimal. Also, the relation between
diabetes and statin treatment is very unclear to date.
Statins can also reduce the risk of ischaemic stroke, but
according to the SPARCL trial, statin can increase the
haemorrhagic stroke risk. The absolute low-density
lipoprotein cholesterol level reduction is directly
proportional to the reduced risk of cardiovascular
problems. So, the primary goal of the treatment is to
reach the target of lowering LDL-c without any side
effects. High statin treatment along with the ezetimibe
and PCSKQ inhibitor reduces the cardiovascular risk by
reducing Low-density lipoprotein level up to 30 mg/dl
(0.8 mmol/l) deprived of any side effect. Statin
treatment is a very safe and effective treatment for
cholesterol reduction despite some adverse effects.
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