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ABSTRACT

Hyperlipidaemia is the utmost important factors influencing coronary heart disease. Statins are supposed to be the 1% line of
drug in clinical exercise for lowering low-density lipoprotein, total cholesterol and increasing HDL cholesterol. This study was
held for the comparison of the safety and efficacy of atorvastatin and rosuvastatin in lowering hyperlipidaemia among
hyperlipidemic patients.

Study Design: A prospective observational study.

Place and Duration: In the Medicine department of Mayo hospital, Lahore for three-months duration from 15" March 2021 to
15" June 2021.

Methods: This study comprised 90 patients with newly diagnosed hyperlipidaemia divided into two groups containing equal
number of patients in both. Patients prescribed 10 mg of atorvastatin in Group A and 5 mg of rosuvastatin in Group B once daily
for 6 weeks by the treating doctor of medicine. The data was saved in a personalized proforma format, and the SPSS 20.0 was
used for analysis.

Results: Serum total cholesterol decreased significantly afterwards the treatment with the rosuvastatin and atorvastatin groups
(p <0.00001, correspondingly), but no significant variance (p = 0.510) noticed among the both groups treated with statins. The
decrease in serum triglycerides was also significant (p = 0.0006 in the rosuvastatin group and p = 0.042 in the atorvastatin
group) but the comparable difference in lowering hyperlipidemia was no significant among the both groups (p = 0.309). Similarly,
LDL-C serum levels were significantly reduced in both groups (p <0.00001) but no statistically significant variance (p = 0.756)
noticed among the two groups in terms of efficacy.

Conclusion: No substantial changes in serum HDL levels were observed. The difference among the both groups was not
significant (p = 0.731). This analysis = shows that both rosuvastatin and atorvastatin improved the lipid profile, but no changes

were seen significantly among the both groups.
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INTRODUCTION

Hyperlipidaemia is an abnormal increase in serum lipids, result in
the progression of atherosclerosis which is an arterial wall chronic
disease and can lead to the sequelae of peripheral vascular
disease, ischemic stroke and myocardial infarction'2. Worldwide,
1/3" of the coronary heart diseases is credited to high cholesterol,
which is predictable to source 29.7 million disabilities and 2.6
million deaths®*. Drugs that are hydroxymethylglutaryl coenzyme-A
(HMG Co-A) reductase inhibitors are very effective in the treatment
of dyslipidaemia and are therefore widely used in the treatment
and inhibition of cardiovascular diseases. Statins inhibit cholesterol
synthesis by reducing the synthesis of mevalonate, a direct
product of HMG-CoA%®. The statin group includes several drugs,
including atorvastatin, and rosuvastatin is now widely used”.

Many studies have shown an association between LDL-C
cholesterol and high total cholesterol (TC) at the onset of CAD?. To
avoid coronary heart disease, LDL-C and TC levels must be
condensed < 116 mg / dL and 443.0 mg / dL, correspondingly.
Statins are supposed to be the 1% line of drug in clinical exercise to
lower low-density lipoproteins and total cholesterol to avert cardio-
vascular disease®'°. This study was planned to compare the lipid-
lowering efficacy of the promising new statin rosuvastatin with the
currently widely used statin atorvastatin in patients with
dyslipidaemia to guide current treatment strategies.

MATERIAL AND METHODS

This prospective observational study was conducted in the
medicine department of Mayo hospital, Lahore for three-months
duration from 15" March 2021 to 15" June 2021. This study
included 90 patients; male and female, aged 20 to 75 years with
newly diagnosed hyperlipidaemia divided into two groups
containing equal number of patients in both. The selected subjects
were randomised to receive atorvastatin 10 mg in Group A or

rosuvastatin 5 mg in Group B daily for 6 weeks. The criteria for
eligible patients selected for treatment with fasting triglycerides
<400 mg / dL and fasting LDL-C> 160 mg / dL. The subjects
received supplementary lipid-decreasing medicine, smoking,
alcohol consumption, hypersensitivity to any of the statins,
antioxidant vitamins (vitamin C, E, A), anti-inflammatory drugs,
antiplatelet or anticoagulants drugs and pregnant and lactating
women with impaired liver and kidney function, severe infection, or
fatal disease were excluded. Baseline measurements included
total cholesterol, serum triglycerides, LDL-C, HDL-C and after 8
weeks; follow-up investigation was done. Taking all measure of
aseptic practice, blood(5ml) was drawn by puncture of a vein from
the antecubital vein and stored in K3EDTA (anticoagulant) tube.
With the help of centrifugation machine (3500 rpm for ten mints),
separation of plasma was done and stored at -20 ° C until
examination in a micropipette. It is recommended to take the drug
before meals in the evening. The regularity of taking medications
was confirmed by phone and compliance of the patients recorded
on the sheet. The volunteers were counselled to report any side
effects of medications administered throughout the study duration.
Patients were instructed to follow a strictly restricted-fat diet. The
data was saved and processed in a worksheet of the Microsoft
Excel. Quantitative variables are articulated as mean + SD. The
two groups mean values variations were evaluated by unpaired
and paired two-tailed Student's t-test. The significance level was
adjusted so that the "p" value was less than 0.05.

RESULTS
Table-I demonstrate the main demographic features of all patients
with hyperlipidaemia. There were 23 men and 22 women in Group
A and 26 males and 19 females in Group B.

Based on demographic features, no significant variance
among the rosuvastatin and atorvastatin treatment groups was
noted. Before administration of atorvastatin and rosuvastatin,
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serum cholesterol levels (mean + SD) in this group were 260.2 +
22.1 mg/ dl and 265.1 + 39.2 mg / dl. Later to 8 weeks of dosing,
the same parameter changed to 160.1 + 40.2 mg / dl in the

atorvastatin group and 152.1 + 34.1 mg / dl in the group of
rosuvastatin (Table ).

Table I: Demographic characteristics of both groups before intervention

Atorvastatin Rosuvastatin
Characteristics Group Group p value
(n=45) (n=45)
Age (years) 444 +11.2 41.8+9.2 0.731
Sex
Male 23 26 0.005
Female 22 19 0.005
Body weight (kg) 70.1+£10.2 64.2 £9.2 1.121
Blood pressure
Systolic (mmHg) 130.1 +15.9 133.3+214 0.509
Diastolic (mmHg) 80.1+10.1 86.4+125 0.160
Hypertension 22 26 0.079
Diabetes mellitus 9 6 0.940
Table |1: Effect on serum lipid profile
Variables Atorvastatin group (n = 45) Rosuvastatin group (n = 45) p value | P value
(mg/dL) Before After ap value % Before After p-value %
Change Change
Total 260.2+22.1 160.1 + 40.2 <0.00001 140.1 265.1 +39.2 152.1+34.1 | <0.00001 138.2 0.559 0.510
cholesterol
Triglyceride | 200.1+81.1 163.1+72.1 0.042 118.2 196.5 + 54.2 142.5+63.0 | 0.0005 128.1 0.970 0.309
LDL-C 176.4 +19.2 90.8 +38.3 <0.00001 | 45.0 180.4 + 31.9 87.1+34.1 <0.00001 1 50.1 0.650 0.756
HDL-C 41.8+10.2 37.5+12.8 0.980 10.1 42.2+8.1 41.5+10.2 0.701 11.6 0.480 0.718

This alteration was significant statistically (P<0.0001,
respectively), but after the treatment; the difference among the two
groups was not significant (p = 0.510, Table Il). The mean (%)
reduction in serum cholesterol was 40.1% in the group of
atorvastatin and 38.2% in the rosuvastatin group (Table II). At
baseline, serum triglyceride concentrations (mean * SD) were
200.1 + 81.1 and 196.5 + 54.2 mg / dL for the atorvastatin and
rosuvastatin treatment groups. After 8 weeks of dosing, the serum
triglyceride concentration changed to 163.1 + 72.1 and 1425 +
63.0 mg / dL in the atorvastatin and rosuvastatin groups,
correspondingly (Table Il) and alteration was statistically significant
(p = 0.042 and 0.0005, respectively) but later to the treatment, no
significant variance was noted among the 2 groups (p = 0.309;
Table Il). Prior to administration of atorvastatin and rosuvastatin,
serum LDL-C levels in each group were 176.4 + 19.2 and 180.4 +
31.9 mg / dl. After 8 weeks of dosing, the same parameter
changed to 90.8 + 38.3 mg / dL in the atorvastatin group and 87.1
+ 34.1 mg/ dL in the rosuvastatin group, respectively (Table II) and
no significant alteration among the groups after the treatment (p =
0.756; Table II).

At baseline, serum HDL-C concentrations (mean + SD) were
41.8 + 10.2 and 42.2 + 8.1 mg / dL in the atorvastatin and
rosuvastatin groups. After 8 weeks of dosing, serum HDL-C levels
were 37.5 + 12.8 and 41.5 + 10.2 mg / dL in the atorvastatin and
rosuvastatin  groups, correspondingly (Table Il). Again, no
significant change was noticed among the both groups after the
treatment (p = 0.701). The mean (%) reduction in serum HDL-C
was 0.1% in the atorvastatin group and 1.8% in the rosuvastatin
group. In this study, both rosuvastatin and atorvastatin were
tolerated well by the patients. Three patients in the group of
atorvastatin have complaint of headache and abdominal
discomfort, and constipation was noticed in one patient in the
rosuvastatin group. There were no grave side effects in the two
groups that required dose adjustment or treatment discontinuation.

DISCUSSION

Data from the meta-analysis of VOYAGER suggest that every
dosage of rosuvastatin is equal to a 3- to 3.5-fold dose of
atorvastatin relative to the reduction in LDL-C'**2, This indicates
that rosuvastatin 5 mg corresponds to atorvastatin 15-20mg. In this
study, a beneficial consequence of rosuvastatin and atorvastatin
on the serum lipid profile was observed. Based on previous study
results, both decrease triglycerides, serum total cholesterol and

LDL-C levels after drug treatment significantly’**4. A three-months
analysis exhibited that both rosuvastatin (10 mg) and rosuvastatin
(5 mg) significantly decreased LDL-C and total cholesterol
compared with patients treated with 10 mg atorvastatin®®>. Another
8-week study of 10 mg rosuvastatin treatment significantly
decrease LDL-C and triglycerides in comparison to 10 mg
atorvastatin'®?’. This suggests that compared to 10 mg of
atorvastatin, 5 mg of rosuvastatin may be insufficient to
significantly improve the lipid profile. There was no significant
increase in HDLC levels in this study'®. However, a slight decrease
in HDL-C levels was observed in both groups. This is similar to the
previous study with atorvastatin and rosuvastatin, which showed a
slight decrease in serum HDL-C after 4 weeks of treatment. A
similar study showed a decrease in HDL-C in the first 6 weeks,
followed by an upsurge in HDL-C after sixteen weeks of
intervention'®%, In this study, it is expected that longer than 8
weeks may be required to successfully demonstrate the outcome
of statins on serum HDL-C levels?. In this study, both rosuvastatin
and atorvastatin were highly operative in decreasing serum LDL-C
in hyperlipidaemic patients. When the serum lipid lowering effect
was measured as a proportion, rosuvastatin showed a greater
improvement than that of atorvastatin but both have comparable
safety profile???3, So, rosuvastatin is a better treatment option than
atorvastatin in lowering serum LDL-C in patients with
hyperlipidaemia®*.

CONCLUSION

Both rosuvastatin and atorvastatin successfully improved the lipid
profile in hyperlipidaemic patients. No significant variation was
noticed among the both groups, although the effects of
rosuvastatin seemed to be better given the percentage changes.

REFERENCES

1. Liu Y, Song X, Zhou H, Zhou X, Xia Y, Dong X, Zhong W, Tang S,
Wang L, Wen S, Xiao J. Gut microbiome associates with lipid-
lowering effect of rosuvastatin in vivo. Frontiers in Microbiology. 2018
Mar 22;9:530.

2. Tonu SH, Dewan ZF, Akhter N, Banerjee SK. A comparative study of
atorvastatin and rosuvastatin on lipid lowering efficacy in
hyperlipidemic patients. Bangabandhu Sheikh Mujib Medical
University Journal. 2018 Mar 4;11(1):17-20.

3. Zhang X, Xing L, Jia X, Pang X, Xiang Q, Zhao X, Ma L, Liu Z, Hu K,
Wang Z, Cui Y. Comparative lipid-lowering/increasing efficacy of 7
statins in patients with dyslipidemia, cardiovascular diseases, or

1214 PJMHS Vol. 16, No. 04, APR 2022



U. Atig, R. Rafique, F. K. Baig et al

10.

11.

12.

13.

14.

diabetes mellitus: systematic review and network meta-analyses of
50 randomized controlled trials. Cardiovascular therapeutics. 2020
Apr 23;2020.

Almukhtar HM, Faisal IM, Merkhan MM. Effects of statins on platelet
count in hyperlipidemic patients. International Journal of
Pharmaceutical Research. 2020 Apr;12(2):2640-4.

Mintzer S, Trinka E, Kraemer G, Chervoneva |, Werhahn KJ. Impact
of carbamazepine, lamotrigine, and levetiracetam on vascular risk
markers and lipid-lowering agents in the elderly. Epilepsia. 2018
Oct;59(10):1899-907.

Ran D, Nie HJ, Gao YL, Deng SB, Du JL, Liu YJ, Jing XD, She Q. A
randomized, controlled comparison of different intensive lipid-
lowering therapies in Chinese patients with non-ST-elevation acute
coronary syndrome (NSTE-ACS): ezetimibe and rosuvastatin versus
high-dose rosuvastatin. International Journal of Cardiology. 2017 May
15;235:49-55.

Pappa E, Rizos CV, Filippatos TD, Elisaf MS. Emerging fixed-dose
combination treatments for hyperlipidemia. Journal of Cardiovascular
Pharmacology and Therapeutics. 2019 Jul;24(4):315-22.

Zhang L, Zhang S, Yu Y, Jiang H, Ge J. Efficacy and safety of
rosuvastatin vs. atorvastatin in lowering LDL cholesterol. Herz. 2020
Sep;45(6):594-602.

Suh DC, Griggs SK, Henderson ER, Lee SM, Park T. Comparative
effectiveness of lipid-lowering treatments to reduce cardiovascular
disease. Expert Review of Pharmacoeconomics & Outcomes
Research. 2018 Jan 2;18(1):51-69.

Ferreira AM, Marques da Silva P. Defining the place of
ezetimibe/atorvastatin  in the management of hyperlipidemia.
American Journal of Cardiovascular Drugs. 2017 Jun;17(3):169-81.
Yasir Rehman HM, Khattak AL, Khan TA, Tariq AM, Satti SA, Din
RU. LIPID-LOWERING EFFICACY OF 20 MG SIMVASTATIN
VERSUS 5 MG ROSUVASTATIN IN PATIENTS OF TYPE 2
DIABETES. Pakistan Armed Forces Medical Journal. 2020 Aug
1;70(4).

Guan ZW, Wu KR, Li R, Yin Y, Li XL, Zhang SF, Li Y.
Pharmacogenetics of statins treatment: Efficacy and safety. Journal
of Clinical Pharmacy and Therapeutics. 2019 Dec;44(6):858-67.

Toth PP, Worthy G, Gandra SR, Sattar N, Bray S, Cheng LI, Bridges
I, Worth GM, Dent R, Forbes CA, Deshpande S. Systematic review
and network meta-analysis on the efficacy of evolocumab and other
therapies for the management of lipid levels in hyperlipidemia.
Journal of the American Heart Association. 2017 Oct
2;6(10):e005367.

Hong SJ, Jeong HS, Ahn JC, Cha DH, Won KH, Kim W, Cho SK, Kim
SY, Yoo BS, Sung KC, Rha SW. A phase Ill, multicenter,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

randomized, double-blind, active comparator clinical trial to compare
the efficacy and safety of combination therapy with ezetimibe and
rosuvastatin versus rosuvastatin monotherapy in patients with
hypercholesterolemia: I-ROSETTE (lldong Rosuvastatin & Ezetimibe
for Hypercholesterolemia) randomized controlled trial. Clinical
therapeutics. 2018 Feb 1;40(2):226-41.

Pryor JB, Weber BR, Weber JV, Lockridge JB, Olyaei AJ. Lipid-
lowering agents for the treatment of hyperlipidemia in patients with
chronic kidney disease and end-stage renal disease on dialysis: a
review. Drugs & Therapy Perspectives. 2019 Sep;35(9):431-41.
Sivaraj R, Umarani S. Usage of lipid-lowering drugs such as
atorvastatin and rosuvastatin in the management of hyperlipidemia in
multiple vessel wall block patients. International Journal of Basic &
Clinical Pharmacology. 2018 Jan;7(1):133.

Banach M, Patti AM, Giglio RV, Cicero AF, Atanasov AG, Bajraktari
G, Bruckert E, Descamps O, Djuric DM, Ezhov M, Fras Z. The role of
nutraceuticals in statin intolerant patients. Journal of the American
College of Cardiology. 2018 Jul 3;72(1):96-118.

Vavlukis M, Vavlukis A. Adding ezetimibe to statin therapy: latest
evidence and clinical implications. Drugs in Context. 2018;7.
Taghizadeh E, Esfehani RJ, Sahebkar A, Parizadeh SM, Rostami D,
Mirinezhad M, Poursheikhani A, Mobarhan MG, Pasdar A. Familial
combined hyperlipidemia: an overview of the underlying molecular
mechanisms and therapeutic strategies. lubmb Life. 2019
Sep;71(9):1221-9.

Zhao S, Peng D. Efficacy and safety of rosuvastatin versus
atorvastatin in high-risk Chinese patients with hypercholesterolemia:
a randomized, double-blind, active-controlled study. Current medical
research and opinion. 2018 Feb 1;34(2):227-35.

Lee HY, Kim SY, Choi KJ, Yoo BS, Cha DH, Jung HO, Ryu DR, Choi
JH, Lee KJ, Park TH, Oh JH. A randomized, multicenter, double-
blind, placebo-controlled study to evaluate the efficacy and the
tolerability of a triple combination of amlodipine/losartan/rosuvastatin
in patients with comorbid essential hypertension and hyperlipidemia.
Clinical therapeutics. 2017 Dec 1;39(12):2366-79.

Fan Y, Jin X, Man C, Gong D. Does adjuvant treatment with ginkgo
biloba to statins have additional benefits in patients with
dyslipidemia?. Frontiers in Pharmacology. 2018 Jun 22;9:659.

Lee H, Choi JM, Cho JY, Kim TE, Lee HJ, Jung BH. Regulation of
endogenic metabolites by rosuvastatin in hyperlipidemia patients: An
integration of metabolomics and lipidomics. Chemistry and physics of
lipids. 2018 Aug 1;214:69-83.

Lamb YN. Rosuvastatin/ezetimibe: a review in hypercholesterolemia.
American Journal of Cardiovascular Drugs. 2020 Aug;20(4):381-92.

PJMHS Vol 16, No. 04, APR 2022 1215



