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Vascular stenosis is one of the causes of cardiovascular
diseases (CVDs). Implementing appropriate therapeutic measures for CVDs
requires preventing the progression of stenosis. The purpose of this study was to
evaluate the efficacy of atorvastatin and rosuvastatin on the levels of alpha and beta
apolipoproteins using systematic review and meta-analysis.

This review was performed based on the PRISMA protocol.
The ISI, Cochrane Library, Google Scholar, PubMed, and Scopus databases were
independently searched by two researchers. MeSH keywords were used to recruit
related articles published between 2005 and 2018. Meta-analysis was conducted in
STATA 11.1software.

A total of 65 articles were found. Out of these, nine studies were ultimately
included in meta-analysis. The findings showed that alpha lipoprotein level increased
by 4.24 mg/dl (95% CI: -0.03; -8.45) and 8.71 mg/dl (95% CI: -1.95; -15.48) in
patients treated with atorvastatin and rosuvastatin, respectively. Also, patients treated
with either atorvastatin or rosuvastatin showed 40.55mg/dl (95% CI: 32.16; 45.93)
and 44.78 g/dl (95% CI: 34.16; 55.39) decreases in beta-lipoprotein levels,
respectively.

According to the results, rosuvastatin is more effective than
atorvastatin in reducing alpha apolipoprotein and increasing beta apolipoprotein
levels within a short period of time.

Atorvastatin, Rosuvastatin, Alphaapolipoprotein, Beta apolipoprotein,
Systematic review, Meta-analysis
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Introduction

Cardiovascular diseases (CVDs) are rising in today's
societies due to changes in lifestyle (1). Coronary artery
stenosis is a type of vascular diseases that develops during
childhood, and if it is left treated, the symptoms may
progress and manifest during adult hood or elderly (2).
This disease has been estimated to be the most common
cause of death worldwide by 2020 (3). The most common
risk factor of this condition is the dysregulation of serum
lipids, particularly, low-density cholesterol as the most
important contributor (4). Despite the role of lipid
dysregulation in the pathogenesis of coronary artery
diseases, most patients with myocardial infarction have no
history of elevated blood lipids and may even present with
lower-than-normal levels of blood cholesterol (5, 6).

Volume 31, March & April 2023

Fat deposition in arteries is a substantial risk factor for
atherosclerosis .Knowing the risk factors of
atherosclerosis can help prevent and treat the disease.
Dysregulated alpha and beta apolipoproteins have been
mentioned as novel risk factors of atherosclerosis (7, 8).
Biochemically, high-density alphalipoprotein contains
anti-atherogeniccholesterol, while beta-apolipoprotein
roles as a potential atherogenic factor (9, 10).

Alpha and beta apolipoproteins are the building blocks
of high- and low-density cholesterols, respectively,
activating enzymes participating in the metabolization of
a- and B-lipoproteins (7, 8). These two apolipoproteins
also provide a bridge for lipoproteins to attach to cell
membrane receptors (9, 10).
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The ratio of beta- to alpha-apolipoprotein is a predictor
of the risk of coronary artery disease (11). The results of
a study on a group of men showed that the plasma
concentration of atherogenic beta-lipoprotein was a better
predictor of coronary artery disease than cholesterol
transported by lipoproteins (12). In a study by Sabino et
al. on young adults, after adjusting the effects of variables
such as age, sex, smoking, hypertension, and lipid
disorders, apo-lipoprotein betalevelsandthe ratio of beta-
to alpha-apolipoprotein were identified as independent
predictors for cerebral stroke and peripheral vascular
disease (13).

The study of Ray et al. on patients with acute coronary
syndrome treated with statin revealed that the ratio of
beta- to alpha-apolipoprotein provided a prognostic value
equivalent to the ratio of triglyceride to high-density
cholesterol (14). In a study by SwitNam ef al., a strong
correlation was observed between beta-apolipoprotein
levels and the incidence of ischemic heart disease;
however, this relationship disappeared after adjustment
for cofounding variables. There was also a strong
association between reduced levels of alpha
apolipoprotein and the incidence of ischemic heart
disease; nonetheless, this relationship was also shadowed
atelevated levels of high-density cholesterol (15).

The goal of meta-analysis is to provide a
comprehensive and consistent view on a specific subject
(16, 17). However, no such analyses have been conducted
yet on the efficacy of atorvastatin and rosuvastatin
inbalancing the levels of alpha and beta apolipoproteins.
Considering the publication of several papers in this field,
this meta-analysis was conducted to provide precise and
credible evidence for authorities and researchers
regarding the lipid-lowering effects of atorvastatin and
rosuvastatin.

Materials and Methods

This systematic review/meta-analysis was conducted
based on the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guideline. The
five steps of the study included nurturing the
concept/design, literature search, collecting and reviewing
articles, qualifying articles, and, finally, meta-analysis. In
order to prevent publication bias, the literature search was

independently conducted by two of the authors, and the
results were combined by a third researcher.

Search strategy

In order to obtain studies related to the research
question, two researchers independently searched the
national and international scientific databases (Magiran,
Iran Medex, Scopus, PubMed, Cochrane library, and Web
of Science), as well as the Google scholar search engine.
Regarding the research question, the MeSH keywords of
atorvastatin, rosuvastatin, alpha and beta lipoproteins, and
efficiency were used to conduct the search. These
keywords were initially searched individually, and then
Boolean operators (“AND”, “OR”) were applied for
creating possible keywords combinations to perform a
comprehensive search. Finally, in order to find relevant
articles, all references of the articles found were further
explored. In the case of being relevant and non-duplicate,
the full-texts of the articles were studied.

Inclusion criteria

Original articles investigating the efficacy of
atorvastatin and rosuvastatin in alerting the levels of alpha
and beta lipoproteins were included.

Exclusion criteria

Studies within adequate quality, irrelevant studies, and
those with incomplete data were excluded. Furthermore,
reviews, case reports, letters to editors, qualitative studies,
abstracts of congress papers were also omitted. Finally,
studies that assessed the efficacy of either drug alone were
excluded.

Selection and quality assessment

The STROBE checklist (18, 19) was used to evaluate
the quality of the articles. A score between 0 and 2 was
independently assigned to each item of the checklist by
two authors. Based on the scores obtained, the articles
were divided into three quality groups: poor, moderate,
and good (respective scores of 1-15, 16-30, and 31-
44). Articles that acquired at least 16 scores entered meta-
analysis.

Measurement tools

The studies used a numeric measure for evaluating the
efficiency of atorvastatin and rosuvastatin in regulating
alpha and beta apolipoproteins within a period ranging
from six to 12 weeks (Table 1).

Table 1. The characteristics of the articles assessing the levels of alpha and beta lipoproteins before and after treatment with
atorvastatin and rosuvastatin

Reference No. First author pl?l{)iizlc:n?if)n
19 Anton 2005
20 Keith 2005
21 Park 2010
22 Hia-yan 2009
23 Abate 2008

Location N of total Follow-up
participants duration
Finland 322 6 week
Africa 774 6 week
South Korea 300 6 week
China 99 12 week
USA 392 6 week
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Reference No. First author p:{;:‘;gfm Location paNr:)iiit[());?llts lj]olﬂ(;v:i:;p
24 Furuyama 2018 Japan 57 12 week
25 Lablanche 2010 France 887 12 week
26 Otokozawa 2009 USA 27 6 week
27 Vavlukis 2016 Macedonia 250 12 week

Data extraction

The first author’s and journal’s names, the time and
place of the research conduction, sample size, the effects
of atorvastatin and rosuvastatin on the changes of alpha
and beta apolipoproteins, and the ratio of beta to alpha
lipoprotein were extracted from studies. The comparisons
were made based on different geographical locations and
during sixtol2 weeks of follow-up. The information
extracted from the final articles was entered into a
researcher-prepared checklist.

Statistical analysis

As the number of the final studies was fewer than 10
(n=9), and based on the nature of the data to be pooled,
there was no need to assess publication bias by drawing a
funnel plot. The I square (I?) index was used to calculate
heterogeneity among the studies for individual variables
(i.e., the changes of alpha and beta apolipoproteins before
and after treatment with atorvastatin and rosuvastatin and
the ratio of beta to alpha apolipoprotein).Considering the
significant heterogeneity among the studies (P <0.001),
the random effects model was used to combine the results
of different studies. The data were analyzed using STATA
software version 11.

Results

In this systematic review, 65 articles were initially
identified. After reviewing the articles’ titles, the
abstracts of 30 articles were read, whose specifications
were recorded into a checklist. After final evaluation,
nine papers were selected, and their full-text swerere
viewed by the researchers (Figure 1b, c).

The final studies had been conducted between 2005
and 2018. The total sample size was 3351, giving an

average of 372 subjects per study. Regarding the
geographical distribution of the studies, three (33.33%)
were from Asia (South Korea, Japan, and China); three
(33.33%) were from Europe (the Netherlands, France,
and Macedonia), and three (33.33%) were from the
United States. The characteristics of the articles included
in meta-analysis have been summarized in Table 1. The
heterogeneity among the studies was 95.2%, indicating a
high heterogeneity (I> = 95.2, p <0.001). This high
PPindexindicates that the results of these studies
significantly differed from each other (18).

All studies reported the changes of alpha and beta
apolipoproteins as mg/dl. Considering the high
heterogeneity among the studies (I* index= 95.2%), the
total confidence interval and the confidence interval of
individual studies were calculated based on the random
effects model (Figure la). Also, the changes of alpha
apolipoprotein before and after treatment with
atorvastatin and rosuvastatin have been shown in Figure
1b. Figures 2a and 2bshow the efficacy of atorvastatin
and rosuvastatin in regulating the level of beta
apolipoprotein.

Table 2 shows the fluctuations of alpha and beta
apolipoproteins after treatment with atorvastatin and
rosuvastatin in terms of SMD and WMD, as well as the
ratio of beta to alpha apolipoprotein before and after
sixand 12 weeks of treatment with these drugs.

The meta-regression analysis of alpha and beta
apolipoproteins levels before and after treatment with
atorvastatin and rosuvastatin based on the year of study
conduction and sample size have been shown in Figure
3.

Table 2. The effects of atorvastatin and rosuvastatin on the changes of alpha and beta apolipoproteins in terms of SMD

and WMD and the ratio of beta to alpha apolipoprotein

SMD Article(n) Mg/dl CI1/95 I? P Value
Mean changein Apo lipoprotein Alpha 0.16 -0.31-0.00 88 0.000
(Atorvastatin) ' ’ ’ '
Mean changein Apo lipoprotein Alpha 2034 20.61.-0.09 94.9 0.000
(Rosuvastatin) ’ T ’ ’
Mean changein Apo lipoprotein Beta 223 1.73-2.74 985 0.000
(Atorvastatin) ’ ’ ’ ’ ’
Mean changein Apo lipoprotein Beta 235 1.83-2.86 985 0.000
(Rosuvastatin) ’ ’ ’ ’ ’
WMD Article(n) Mg/dl CI/95 I? P Value
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SMD Article(n) Mg/dl CI1/95 I? P Value
Mean changein Apo llp(.)proteln Alpha 7 424 -8.45,-0.03 90.6 0.000
(Atorvastatin)
Mean changein Apo llp(fproteln Alpha 6 871 -15.48, -1.95 962 0.000
(Rosuvastatin)
Mean changein Apo lipoprotein Beta 9 40.55 32.16-48.93 983  0.000
(Atorvastatin)
Mean changein Apo lipoprotein Beta 9 4478 34.16-55.39 989  0.000
(Rosuvastatin)
The ratio of beta to alpha lipoprotein Study ratio 95% CI 2 P value
Before atorvastatin treatment 3 1.07 0.78-1.36 0 0.948
After atorvastatin treatment 3 40.83 17.94-63.72 0 0.584
Before rosuvastatin treatment 3 1.08 0.79-1.38 0 0.946
After rosuvastatin treatment 3 43.90 19.86-67.95 0 0.742
65 of records identified through
database searching
| 35 of records after duplicates removed |
[ 30 of records screened I—' 18 ofrecors eciuced Figure 1a. Flowchart of the present
l systematic review and meta-analysis
15 of full-text articles 6 of full-text articles
assessed for eligibility ] excluded, because of
l incomplete information

9 of studies included in
quantitative synthesis
(meta-analysis)

Sucy k3
Sudy * o) WD (95% C) Weight
1} WND (35% CI) Weght
i Anten (2005) + 210 (840,-280) 1700
Anton (2005) _— AA(47.23) W2 H
H Keith (2005) | — AT (104.-2%) 1748
Kei 2005 = ATC(3%.058) 1589
I Park 2010) A — 030(272,332 nz
Park (2010} | —— 1.05(-245,4.55 " g
i SRETS A Higyen (2009) —_— 000 (18.38,-162) 1400
Abate (2008) ‘4,7 am@amam 18 Lablanche (2010) e 2000(2247,4753) 1742
Lablanche (2010) — } 3.0 (-1580,-10.20) 1532 Vavdus (2016} —'—* A200(15%5,4.05 1881
Ve (2018) —-— 800(-1385,-436) 1369 Overal (haguared =352% ;=:x:x<®- AT (15.48, 199 10000
Overall (1squared =30.6%, p = 0000) <> 424846009 10000
! NOTE: Waights are fom random effects analysis |
NOTE Weights are from v:mamenecs snalyss! i 72;5 ¥ !:'5
-158 L] 158
Figure 1b. The forest plot of the effects of atorvastatinon Figure 1c. The forest plot of the effects of rosuvastatin
alpha apolipoprotein changes with 95% confidence on alpha apolipoprotein changes with 95% confidence
interval interval
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Figure 2a. The forest plot of the effects of atorvastatin on
the changes of beta apolipoprotein with 95% confidence

interval

180

160

\

140

120

100

T T T
2005 2010 2015
Years

9% C Fitted values

Figure 3a. Meta-regression of studiesbased on the year
of publication. With an increase in the year of publication,
atorvastatin and rosuvastatin decreased the levels of alpha

and beta apolipoproteins.

Discussion

Drugs from the statin family are among the most
common medications used to reduce blood lipids (28,
29). The doses of these drugs are determined according
to patients’clinical conditions. This was the first
systematic review and meta-analysis comparing the
efficacy of atorvastatin and rosuvastatin in regulating
alpha and beta apolipoproteins levels.

The results of this study showed that the level of
alpha lipoprotein increased by 4.24and 7.71 mg/dlin
the patients who received at or vastatin and
rosuvastatin, respectively. Other studies have reported
that rosuvastatin increased alphalipoprotein to a greater
extent than atorvastatin. This effect canreduce the risk
of coronary artery disease, preventing stenosis and
alleviating the clinical symptoms of the disease (30,
31).

In patients treated with either atorvastatin or
rosuvastatin, the levels of beta apolipoproteins
decreased by 40.55 and 44.78 mg/dl, respectively. This

Volume 31, March & April 2023
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Figure 2b. The forest plot of the effects of rosuvastatin
on the changes of beta apolipoprotein with 95% confidence
interval

180

180

I

140

122

T T T T T
0 200 400 600 800 1000
niotal

93% CI Fittea values

Figure3b. Meta-regression of studies based on the
sample size. With an increase in the sample size,
atorvastatin and rosuvastatin boosted the levels of alpha
and beta apolipoproteins.

was consistent with the results of Tsimikas ez al. (32).
This is an important finding as reduced levels of beta
apolipoproteins lower the risk of coronary artery
stenosis.

Based on our review, the ratio of beta to alpha
apolipoproteins elevated from 1.07 to 40.83 in the
patients treated with atorvastatin and from 1.08 to
4390 in the individuals administrated with
rosuvastatin, indicating the better effectiveness of
rosuvastatin. Similar findings have also been observed
in other studies (19, 20, 25). It is notable that higher
ratios of beta to alpha lipoproteins have been associated
with a lower risk of vascular stenosis.

At 6-and 12-weekfollow-up periods, the level of
alpha apolipoprotein increased by3.42 and 12.2 mg/dl
in patients treated with atorvastatin and by6.25 and
14.3 mg/dl in patients treated with rosuvastatin, and the
level of beta lipoprotein decreased by36.27 and 43.21
mg/dl in those receiving rosuvastatinandby42.44 and

Journal of Advances in Medical and Biomedical Research
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56.79 mg/dl in individuals treated with rosuvastatin,
respectively. Regarding these findings and the results
of other studies (33, 34), a longer course of treatment
with these drugs seems to be accompanied by greater
improvements in the levels of alpha and beta
apolipoproteins. Furthermore, rosuvastatin was more
effective than atorvastatin in regulating the changes of
apolipoproteins during a shorter period of time.

Conclusion

According to our results, rosuvastatin acted better
and faster than atorvastatinin regulating the levels of
apolipoproteins.

Limitations

Most of the participants had been selected non-
randomly, leading to the exclusion of people with
elevated blood lipids. Assessing a small
numberofvariables during different treatment periods
(i.e., days, weeks, and months) and using variable drug
dosages were among other limitations of the studies
included. Also, some studies did not compare variables
between males and females or between different age
groups, and some others reported only the overall
changes of apolipoproteins with no sub-group analysis
based on different age groups and risk factors.

Acknowledgments

We thank the Deputy of Research and Technology of
Ilam University of Medical Sciences for financially
supporting the project. This was a research project
approved by the Ilam University of Medical Sciences.

Conflict of Interest

Authors declare no conflict of interest.

References

1. Nikseresht M, Dabidy-Roshan V. Noninvasive
evaluation of myocardial ischemia in patients
with heart problems. Tehran Univ Med J. 2018;
75 (12) :869-874

2. Sadeghi M, Pourmoghaddas Z, Yazdekhasti S,
Amid S. Association between severity of
coronary disease and apolipoproteins A and B.
Iran J Endocrinol Metab. 2011; 13 (2) :173-178.

3. Schussler O, Lila N, Perneger T,et al . Recipients
with blood group A associated with longer
survival rates in cardiac valvu larbioprostheses. E
Bio Medicine. 2019; 3964(19)30126-4.

4. Kim HK, Chang SA, Choi EK, et al. Association
between plasma lipids, and apolipoproteins and
coronary artery disease : a cross-sectional study
in a low-risk Korean population. Int J Cardiol

Volume 31, March & April 2023

2005; 101: 435-40.
[DOI:10.1016/j.ijcard.2004.03.057] [PMID]

5. Naghavi M, Libby P, Falk F, et al. From
vulnerable plaque to vulnerable patient: A call for
new definitions and risk assessment strategies:
Part II. Circulation 2003; 108: 1772-8. [PMID]
[DOI:10.1161/01.CIR.0000087480.94275.97]

6. Sadeghi M, Roohafza H, Afshar H, et al
Relationship between  depression  and
apolipoproteins A and B: a case-control study.
Clinical (Sao Paulo) 2011; 66: 113-7.
[DOI:10.1590/S1807-59322011000100020]
[PMID] [PMCID]

7. Dana N, Safavi S, Nili N, Seyed Tabatabaei BE,
HaghjooyJavanmard S. Histological and
biochemical characteristics of arteries and veins
in patients candidate for coronary bypass surgery.
Tehran Univ Med J. 2014; 72 (6): 379-388.

8. Hedayati M, Daneshpour M. Evaluation of HDL-
C determination methods. Iran J Endocrinol
Metabolism. 2005; 7 (4) :365-373.

9. Shojaei S, Daneshpour MA, Halalkhor S, Azizi
F, Hedayati M. Genetic association between
metabolic syndrome and apolipoproteins. Iran J
Endocrinol Metab. 2011; 13 (2) :209-220.

10. Zarkesh M, Daneshpour MS, Hedayati M, Azizi
F. Association of apolipoprotein A-IV gene
G360T polymorphism with metabolic syndrome:
Tehran Lipid and Glucose Study. Iran J
Endocrinol Metab. 2012; 14 (1) :10-17.

11. Mashaykhi NR, Sadrneya S, Chehrei A, Javaheri
J, Ahmadlou M. The correlation between serum
apo lipoprotein Al and Apo lipoprotein B with
coronary artery disease and its severity. J Arak
Uni Med Sci. 2013; 16 (6) :82-89.

12. Pischon T, Girman CJ, Sacks FM, Rifai N,
Stampfer MJ, Rimm EB. Non-high-density
lipoprotein cholesterol and apolipoprotein B in
the prediction of coronary heart disease in
men.Circulation. 2005;112(22):3375-83. [PMID]
[DOI:10.1161/CIRCULATIONAHA.104.53249
9]

13. Sabino AP, De Oliveira Sousa M, Lima LM, et
al. ApoB/ApoA-I ratio in young patients with
ischemic cerebral stroke or peripheral arterial
disease. Translat Res. 2008; 152(3):113-8.
[DOI:10.1016/].trs1.2008.06.005] [PMID]

14. Ray KK, Cannon CP, Cairns R, Morrow DA,
Ridker PM, Braunwald E. Prognostic utility of
ApoB/AI, total cholesterol/HDL, non-HDL
cholesterol, or hs-CRP as predictors of clinical
risk in patients receiving statin therapy after acute
coronary syndromes results from PROVE IT-
TIMI 22. Arterioscler Thromb Vasc Biol. 2009;
29(3):424-30.
[DOI:10.1161/ATVBAHA.108.181735] [PMID]

Journal of Advances in Medical and Biomedical Research


https://doi.org/10.1016/j.ijcard.2004.03.057
https://www.ncbi.nlm.nih.gov/pubmed/15907412
https://www.ncbi.nlm.nih.gov/pubmed/14557340
https://doi.org/10.1161/01.CIR.0000087480.94275.97
https://doi.org/10.1590/S1807-59322011000100020
https://www.ncbi.nlm.nih.gov/pubmed/21437446
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3044579
https://www.ncbi.nlm.nih.gov/pubmed/16316964
https://doi.org/10.1161/CIRCULATIONAHA.104.532499
https://doi.org/10.1161/CIRCULATIONAHA.104.532499
https://doi.org/10.1016/j.trsl.2008.06.005
https://www.ncbi.nlm.nih.gov/pubmed/18774540
https://doi.org/10.1161/ATVBAHA.108.181735
https://www.ncbi.nlm.nih.gov/pubmed/19122170

Kourosh Sayehmiri ez al. 115

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Sweetnam P, Bolton C, Downs L, et al.
Apolipoproteins A-I, A-II and B, lipoprotein (a)
and the risk of ischaemic heart disease: the
Caerphilly Study. Europ J Clin Investigat. 2000;
30(11):947-56. [DOI:10.1046/j.1365-
2362.2000.00725.x] [PMID]

Badfar G, Shohani M, Nasirkandy MP.
Epidemiology of hepatitis B in pregnant Iranian
women: a systematic review and meta-analysis.
Arch Virol. 2018;163(2):319-30.
[DOI:10.1007/s00705-017-3551-6] [PMID]

Badfar G, Shohani M, Mansouri A, Soleymani A,
Azami M. Vitamin D status in Iranian pregnant
women and newborns: a systematic review and
meta-analysis study. Expert Rev Endocrinol
Metab. 2017;12(5):379-89.

[DOI:10.1080/17446651.2017.1365596] [PMID]

Vasigh A, Abdi A, Borji M, Tarjoman A. The
prevalence of neuropathy among type 1 diabetic
adolescents in Iran: a systematic review and
meta-analysis. Int J Adolesc Med Health. 2019;
33(4). [DOI:10.1515/ijamh-2018-0223] [PMID]

Anton FH, Stalenhoef Ch, Cinzia S, et al. A
Comparative study with rosuvastatin in subjects
with metabolic syndrome: results of the
COMETS study.Eur Heart J. 2005;26(24): 2664-
72. [DOI:10.1093/eurheartj/ehi482] [PMID]

Keith C, Ferdinand Luther T, Clark E, et al.
Comparison of efficacy and safety of rosuvastatin
versus atorvastatin in African-American patients
in a six-week trial. Am J Cardiol.2006; 38: 229-
35. [DOI:10.1016/j.amjcard.2005.08.026]
[PMID]

Jong-Seon P, Young-Jo K, Ji-Yong Ch, et al.
Comparative study of low doses of rosuvastatin
and atorvastatin on lipid and glycemic control in
patients with metabolic syndrome and
hypercholesterolemia. Korean J Internal Med.
2010; 25(1):27-35. [PMID] [PMCID]
[DOI:10.3904/kjim.2010.25.1.27]

Hai-yan Q, Ya-wei X, Gui-hua J, Zhi-yun W,
Yun Zh, Mei Zh. Effect of atorvastatin versus
rosuvastatin  on levels of serum lipids,
inflammatory markers and adiponectin in patients
with hypercholesterolemia. Pharm Res. 2008;
26(4):958-64 [DOI1:10.1007/511095-008-9798-6]
[PMID]

Abate N, Catapano AL, Ballantyne CM, et al.
Effect of  ezetimibe/simvastatin  versus
atorvastatin or rosuvastatin on modifying lipid
profiles in patients with diabetes, metabolic
syndrome, or neither: Results of two subgroup
analyses. J Clin Lipidol. 2008;2(2):91-105.

[DOI:10.1016/1.jacl.2008.02.002] [PMID]

Furuyama F, Koba S, Yokota Y, Tsunoda F,
Shoji M, Kobayashi Y. Effects of cardiac

Volume 31, March & April 2023

25.

26.

27.

28.

29.

30.

31.

32.

rehabilitation on high-density lipoprotein-
mediated cholesterol efflux capacity and
paraoxonase-1 activity in patients with acute
coronary syndrome .J Atheroscler Thromb. 2018;
25(2):153-169. [DOI1:10.5551/jat.41095] [PMID]
[PMCID]

Lablanche JM, Leone A, Merkely B, et al.
Comparison of the efficacy of rosuvastatin versus
atorvastatin  in  reducing  apolipoprotein
B/apolipoprotein A-1 ratio in patients with acute
coronary syndrome: results of the CENTAURUS
study. Arch Cardiovasc Dis. 2010; 103(3):160-9.
[DOI:10.1016/j.acvd.2010.01.005] [PMID]

Otokozawa S, Ai M, Van Himbergen T, et al
.Effects of intensive atorvastatin and rosuvastatin
treatment on apolipoprotein B-48 and remnant
lipoprotein cholesterol levels. Atherosclerosis.
2009;205(1):197-201. [PMID] [PMCID]
[DOI:10.1016/j.atherosclerosis.2008.11.001]

Vavlukis M, Mladenovska K, Daka A, et al.
Effects of rosuvastatin versus atorvastatin, alone
or in combination, on lipoprotein (a).Ann
Pharmacother. 2016; 50(8):609-15.
[DOI:10.1177/1060028016652415] [PMID]

Anagnostis P, Selalmatzidou D, Polyzos SA, et
al. Comparative effects of rosuvastatin and
atorvastatin  on glucose metabolism and
adipokine levels in non-diabetic patients with
dyslipidaemia: a prospective randomised open-
label study. Int J ClinPract 2011; 65:679-83.
[DOI:10.1111/.1742-1241.2011.02655.x]
[PMID]

Ferdinand KC, Clark LT, Watson KE, et al.
Comparison of ef fi cacy and safety
ofrosuvastatin versus atorvastatin in African-
American patients in a six-week trial. Am J
Cardiol 2006; 97:229-35.
[DOI:10.1016/j.amjcard.2005.08.026] [PMID]

Schneck DW, Knopp RH, Ballantyne CM,
McPherson R, Chitra RR, Simonson SG.
Comparative effects of rosuvastatin and
atorvastatin across their dose range in patients
with hypercholesterolemia and without active
arterial disease. Am J Cardiol 2003;91:33-41.
[DOI:10.1016/S0002-9149(02)02994-6] [PMID]

Jones PH, Davidson MH, Stein EA, et al.
Comparison of the efficacy and safety of
rosuvastatin versus atorvastatin, simvastatin, and
pravastatin across doses (STELLAR trial). Am J
Cardiol. 2003; 92:152-60 [DOI:10.1016/S0002-
9149(03)00530-7] [PMID]

Tsimikas S, Viney NJ, Hughes SG, et al.
Antisense therapy targeting apolipoprotein(a): a
randomized, double-blind, placebo-controlled
phase 1 study. Lancet.2015; 386:1472-83.

[DOI:10.1016/S0140-6736(15)61252-1] [PMID]

Journal of Advances in Medical and Biomedical Research


https://doi.org/10.1046/j.1365-2362.2000.00725.x
https://doi.org/10.1046/j.1365-2362.2000.00725.x
https://www.ncbi.nlm.nih.gov/pubmed/11114956
https://doi.org/10.1007/s00705-017-3551-6
https://www.ncbi.nlm.nih.gov/pubmed/29063378
https://doi.org/10.1080/17446651.2017.1365596
https://www.ncbi.nlm.nih.gov/pubmed/30058894
https://doi.org/10.1515/ijamh-2018-0223
https://www.ncbi.nlm.nih.gov/pubmed/30685741
https://doi.org/10.1093/eurheartj/ehi482
https://www.ncbi.nlm.nih.gov/pubmed/16143705
https://doi.org/10.1016/j.amjcard.2005.08.026
https://www.ncbi.nlm.nih.gov/pubmed/16442368
https://www.ncbi.nlm.nih.gov/pubmed/20195400
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2829413
https://doi.org/10.3904/kjim.2010.25.1.27
https://doi.org/10.1007/s11095-008-9798-6
https://www.ncbi.nlm.nih.gov/pubmed/19082693
https://doi.org/10.1016/j.jacl.2008.02.002
https://www.ncbi.nlm.nih.gov/pubmed/21291725
https://doi.org/10.5551/jat.41095
https://www.ncbi.nlm.nih.gov/pubmed/28855433
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5827085
https://doi.org/10.1016/j.acvd.2010.01.005
https://www.ncbi.nlm.nih.gov/pubmed/20417447
https://www.ncbi.nlm.nih.gov/pubmed/19200542
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4565182
https://doi.org/10.1016/j.atherosclerosis.2008.11.001
https://doi.org/10.1177/1060028016652415
https://www.ncbi.nlm.nih.gov/pubmed/27242350
https://doi.org/10.1111/j.1742-1241.2011.02655.x
https://www.ncbi.nlm.nih.gov/pubmed/21564441
https://doi.org/10.1016/j.amjcard.2005.08.026
https://www.ncbi.nlm.nih.gov/pubmed/16442368
https://doi.org/10.1016/S0002-9149(02)02994-6
https://www.ncbi.nlm.nih.gov/pubmed/12505568
https://doi.org/10.1016/S0002-9149(03)00530-7
https://doi.org/10.1016/S0002-9149(03)00530-7
https://www.ncbi.nlm.nih.gov/pubmed/12860216
https://doi.org/10.1016/S0140-6736(15)61252-1
https://www.ncbi.nlm.nih.gov/pubmed/26210642

116 The Efficacy of Atorvastatin and Rosuvastatin...

33. Jones P, Davidson M,Evan A, et al. Comparison 34. Jones P, Hunninghake D, Ferdinand K, et al.
of the efficacy and safety of rosuvastatin versus Effects of rosuvastatin versus atorvastatin,
atorvastatin, simvastatin, and pravastatin across simvastatin, and pravastatin on non-high-density
doses (STELLAR Trial). Am J Cardiol 2003; lipoprotein cholesterol, apolipoproteins, and lipid
92:152-60.  [PMID] [DOI:10.1016/S0002- ratios in patients with hypercholesterolemia
9149(03)00530-7] additional results from the STELLAR trial. Clin

Ther. 2004; 26:1388-488.
[DOI:10.1016/j.clinthera.2004.09.006] [PMID]

How to Cite This Article:

Sayehmiri K, Norozi S, Tavan H. The Efficacy of Atorvastatin and Rosuvastatin on the Changes of alpha and

beta Apolipoproteins; A Systematic Review and Meta-Analysis. ] Adv Med Biomed Res. 2023; 31(145):109-16.

Download citation:

Send citation to:

@Mendeley O Zotero ®=vors RefWorks y
N

Volume 31, March & April 2023 Journal of Advances in Medical and Biomedical Research


https://www.ncbi.nlm.nih.gov/pubmed/12860216
https://doi.org/10.1016/S0002-9149(03)00530-7
https://doi.org/10.1016/S0002-9149(03)00530-7
https://doi.org/10.1016/j.clinthera.2004.09.006
https://www.ncbi.nlm.nih.gov/pubmed/15531001
https://zums.ac.ir/journal/web2export.php?a_code=A-10-1889-13&sid=1&slc_lang=en&type=BibTeX
https://zums.ac.ir/journal/web2export.php?a_code=A-10-1889-13&sid=1&slc_lang=en&type=ris
https://zums.ac.ir/journal/web2export.php?a_code=A-10-1889-13&sid=1&slc_lang=en&type=EndNote
https://zums.ac.ir/journal/web2export.php?a_code=A-10-1889-13&sid=1&slc_lang=en&type=Medlars
https://zums.ac.ir/journal/web2export.php?a_code=A-10-1889-13&sid=1&slc_lang=en&type=ProCite
https://zums.ac.ir/journal/web2export.php?a_code=A-10-1889-13&sid=1&slc_lang=en&type=Reference_Manager
https://zums.ac.ir/journal/web2export.php?a_code=A-10-1889-13&sid=1&slc_lang=en&type=RefWorks
http://www.mendeley.com/import/?url=https://zums.ac.ir/journal/article-1-6813-en.html
http://www.mendeley.com/import/?url=https://zums.ac.ir/journal/article-1-6813-en.html
http://www.mendeley.com/import/?url=https://zums.ac.ir/journal/article-1-6813-en.html
http://www.mendeley.com/import/?url=https://zums.ac.ir/journal/article-1-6813-en.html
https://zums.ac.ir/journal/web2export.php?a_code=A-10-1889-13&sid=1&slc_lang=en&type=ris
https://zums.ac.ir/journal/web2export.php?a_code=A-10-1889-13&sid=1&slc_lang=en&type=ris
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-6813-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-6813-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-6813-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-6813-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-6813-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html

	The Efficacy of Atorvastatin and Rosuvastatin on the Changes of alpha and beta Apolipoproteins; A Systematic Review and Meta-Analysis
	Kourosh Sayehmiri1,2, Siros Norozi3, Hamed Tavan4,5*
	1. Psychosocial Injuries Research Center, Ilam University of Medical Sciences, Ilam, Iran
	2. Dept. of Biostatistics, Faculty of Health, Ilam University of Medical Sciences, Ilam, Iran
	3. Dept. of Cardiology, Faculty of Medicine, Ilam University of Medical Sciences, Ilam, Iran
	4. Student Research Committee, Ilam University of Medical Sciences, Ilam, Iran
	5. Clinical Research Development Unit, Shahid Mostafa Khomeini Hospital, Ilam University of Medical Sciences, Ilam, Iran
	Introduction
	Materials and Methods
	Search strategy
	Inclusion criteria
	Exclusion criteria
	Selection and quality assessment
	Measurement tools
	Data extraction
	Statistical analysis

	Results
	Discussion
	Conclusion
	Limitations
	Acknowledgments
	References




