
278 Acta Pharmaceutica Sciencia. Vol. 62 No. 2, 2024

Efficacy of statin therapy on achieving target 
goal of LDL among Iraqi patients
Ahmed Hamza AL-SHAMMARI1*, Qusay Jassam SHANDOOKH2

1 Kut University College, School of Pharmacy, Department of Clinical Pharmacy, Alkut, Wasit, Iraq 

2 Al-Yarmouk University College, School of Pharmacy, Department of Clinical Pharmacy Baqubah/Diyala, Iraq

 * Corresponding author: Ahmed Hamza AL-SHAMMARI
E-mail: ahmedhamzamezaal@gmail.com
ORCIDs:
Ahmed Hamza AL-SHAMMARI: 0000-0001-6215-6551
Qusay Jassam SHANDOOKH: 0009-0001-7122-9625
(Received 6 Jul 2023, Accepted 21 Jul 2023)

Acta Pharm. Sci. Vol 62:(2), 2024                        
Research article
DOI: 10.23893/1307-2080.APS6218

ABSTRACT

Dietary and statin treatment planning are central to the management of dys-
lipidemia. The treatment’s efficacy is determined by how well it achieves the 
level of low-density lipoprotein (LDL)- target goal established by European 
guidelines for that reason the target (LDL) in patients receiving different types 
and doses of statin therapy were evaluated in this prospective, cross-sectional 
study was conducted on patients recruited from Al Karama Teaching Hospital, 
Kut, Iraq to assess the levels of serum LDL in addition to data collected directly 
from the patients included demographic characteristics, BMI, and types, dos-
es, and duration of statins used which showed that target goal (optimal) was 
achieved in 82.4% in patients taking statin. The LDL-target goal was achieved 
in 85.4% of patients taking statin with moderate risk, in 82.6% with high risk, 
and 80.6 % with very high risk which indicate that the targeted LDL levels were 
achieved in good proportion in patients with high and moderate risk of dyslipi-
demia with a less extent proportion in patients with very high-risk of dyslipi-
demia. It was also demonstrated that the LDL target levels were achieved more 
efficiently with a higher dose of statins.

Keywords: cardiovascular diseases, dyslipidemia, statin target goal



279Acta Pharmaceutica Sciencia. Vol. 62 No. 2, 2024

INTRODUCTION

Expert guidelines and recommendations are often the basis for a physician’s 
implementation of a particular course of action in a therapeutic setting. Since 
the advent of evidence-based medicine (EBM), doctors have been more open 
to making “evidence-based” judgments. In the field of lipid-lowering

medicine, this is also true. Coronary heart disease (CHD) and other metabolic 
and chronic health problems may be avoided if hypercholesterolemia is treat-
ed1. Statin usage is on the rise throughout Europe, with a 31% yearly increase 
in prevalence, according to earlier research2.

For every 1.0 mmol/l decrease in LDL-cholesterol, statin medication has been 
shown to lower the risk of major coronary events, coronary revascularization, 
and stroke over a five-year period by 21%. Statins have been found to decrease 
mortality and the requirement for coronary artery bypass grafting or angio-
plasty in patients with coronary artery disease. Higher dosages of statins have 
been shown in previous trials to halt the advancement of atherosclerosis and 
even produce regression, so lowering the risk of cardiovascular disease and 
even dementia3. Other statins including rosuvastatin, have anti-platelet action 
in addition to their lipid-lowering effects4.

For the corresponding targets, different “target goals” are defined in most 
guidelines according to the levels of risk, to guide the lipid management in dif-
ferent groups and to minimize the risk of cardiovascular events on a scientific 
basis. The achieved statin target goal in present study as all selected patients 
had complicated with cardiovascular diseases or other diseases (HT, DM, HF, 
CKD) was low density Lipoprotein-C <100 mg/dl for patients with moderate 
and high risk and low-density Lipoprotein-C <70 mg/dl for patients with very 
high risk according European guideline5.

The aim of the current study is to evaluate the target level of LDL in patients 
receiving different types and doses of statin therapy.

METHODOLOGY

A prospective, cross-sectional study was conducted in Al Karama Teaching Hos-
pital- Kut, Iraq. This study included 250 patients taking statin with mean age of 
54.3±6.8 years was selected after eligibility to inclusion criteria which include 
patients of age ranged between 40-69 years, patients taking statin therapy for 
treatment or prevention of cardiovascular diseases for a duration of statin intake 
of ≥3 months and exclusion criteria that include patients taking other lipid low-
ering agent alone or in combination with statin and patient suffered from cancer.
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Sampling and data collection

A convenient sample of patients taking statin presented to outpatient’s clinics 
in Al Karama Teaching Hospital- Kut, Iraq. The data was collected from the 
patients directly and filled in a prepared questionnaire that included the fol-
lowings:

1. Demographic characteristics of patients taking statin: Age and gender.

2. BMI of patients taking statin.

3. Serum LDL levels.  

4. Statins characteristics: Types of statins used, statin doses and duration of 
statin use.

The investigations of the patients taking statin were implemented in the Labo-
ratory of Al Karama Teaching Hospital. The statin taken by the selected pa-
tients was within different doses. 

The approval was taken from Research Ethical Committee in Kut University 
College-Iraq. An oral informed consent was taken from all participants that 
enrolled in the current study. 

RESULTS and DISCUSSION

Distribution of BMI according to statin targeting were illustrated in table 1 
which revealed that there were non-significant differences were observed be-
tween patients taking statin with achieved target and patients not achieved 
target regarding BMI (p=0.3). The demographic characteristic of all patients 
subjected to the present research were illustrated in table 1 that showed the age 
and gender distribution. Non-significant differences were observed between 
patients taking statin with achieved target and patients not achieved target 
regarding their age (p=0.1). A significant association was observed between 
female patients taking statin and not achieving statin target (p=0.01). Results 
illustrated in Table 2 showed that the mean± SD of LDL was 74.7±22.9 mg/dl; 
7.6 % of them had high LDL and the rest showed normal LDL levels.



281Acta Pharmaceutica Sciencia. Vol. 62 No. 2, 2024

Table 1. Distribution of BMI and demographic characteristics according to statin targeting

Variable No. %

Statin targeting

PAchieved Not achieved

No. % No. %

BMI 

Normal 61 24.4 52 85.2 9 14.8

0.3* Overweight 99 39.6 84 84.8 15 15.2

Obese 90 36.0 70 77.8 20 22.2

Age groups

40-49 years 41 14.1 30 73.2 11 26.8

0.1*50-59 years 99 33.2 81 81.8 18 18.2

60-69 years 110 44.5 95 86.4 15 13.6

Gender

Male 168 67.2 147 87.5 21 12.5
0.01**

Female 82 32.8 59 72 23 28

*Fishers exact test, **Chi-square test.

Table 2. Levels of LDL in patients subjected to the study

Variable No. %

LDL    mean±SD (74.7±22.9 mg/dl)

Normal 231 92.4

High 19 7.6

Total 250 100.0

Table 3 showed that the statin target goal (optimal LDL-C) was achieved in 
82.4% of patients taking statin and not achieved in 17.6% of them and it was 
achieved in 85.4% of patients taking statin with moderate risk and in 82.6% 
of patients with high risk, while 80.6% of patients with very high risk was 
achieved the target goal of statin.
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Table 3. Statin target of patients taking statin  

Variable No. %

Statin target goal (optimal LDL-C)

Achieved 206 82.4

Not achieved 44 17.6

Total 250 100.0

Statin target goal (moderate risk)

Achieved 41 85.4

Not achieved 7 14.6

Total 48 100.0

Statin target goal (high risk)

Achieved 90 82.6

Not achieved 19 17.4

Total 109 100.0

Statin target goal (very high risk)

Achieved 75 80.6

Not achieved 18 19.4

Total 93 100.0

Table 4 showed the statin used among patients and the distribution of their 
characteristics which revealed that Atrovastatin used in 58.4% and Rosuv-
astatin in 41.6 % of patients subjected to the current study. The statin doses 
were 20 mg (53.2%) and 40 mg (46.8%). Durations of taking statins were 3- 6 
months (29.6 %), 7-12 months (12 %) and more than 12 months (58.4%). The 
results revealed that there were non-significant differences between patients 
taking statin with achieved target and patients not achieved target regarding 
types of statin (p=0.4) and duration of statin use (p=0.07). A significant as-
sociation was observed between low dose statin and not achieving statin target 
(p<0.01).
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Table 4. Distribution of statin characteristics according to statin targeting

Variable No. %

Statin targeting

PAchieved Not achieved

No. % No. %

Types of statins

Atrovastatin 146 58.4 123 83.1 23 16.9
0.4*

Rosuvastatin 104 41.6 83 81.9 21 18.1

Statin doses

20 mg 133 53.2 105 78.9 28 21.1
<0.01**

40 mg 117 46.8 101 86.3 16 13.7

Duration of statin use

3-6 months 74 29.6 55 74.3 19 25.7

0.07**7- 12 months 30 12 26 86.7 4 13.3

More than 12 months 146 58.4 123 84.2 23 15.8

* Fishers exact test, **Chi-square test.

When it comes to the secondary prevention of cardiovascular illnesses, the pri-
mary objective of most doctors is to either bring low density lipoproteins-C 
under control or reduce their levels. In order to accomplish this objective, an 
intensive regimen of statin medication is used, and in certain cases, a com-
bined therapy is required6,7. Statin treatment, on the other hand, could not 
accomplish this objective without the cooperation of patients, who needed to 
adopt a healthier way of life by making adjustments to their diet and level of 
physical activity8,9. 

In the present study, the majority of patients on statins with moderate and 
high risk attained the ideal LDL-C 100 objective, but a smaller percentage of 
patients with extremely high risk did not. Our patients did not achieve the very 
low (70m /dl) target goal recommended for the very high-risk population, 
which may be attributable to the fact that this goal requires a high dose and 
potency of statin, a healthy lifestyle, and good therapy adherence. These out-
comes exceed those seen in research conducted by Jimmy et al., who reported 
that only 83 out of 183 individuals with dyslipidemia reached their statin target 
objective10. 
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Current results exceed those obtained from research conducted by Arca et al., 
on adults with dyslipidemia who were given statins11. Our study’s outcomes may 
have been better than previous studies’ not because of better patient or statin 
management of dyslipidemia, but because of the intensive course of statin med-
ication employed, the kind and amount of statins used, patient adherence, and 
physicians’ prescribing habits. We found that patients at very high risk achieved 
the statin target goal (LDL-C 70 mg/dl), while patients at moderate and high 
risk achieved the statin target goal (LDL-C 100 mg/dl) in a cross-sectional ret-
rospective study conducted in the United States by Jones et al12. Despite these 
works, the proportion of patients with extremely high-risk dyslipidemia who 
achieved statin target goal (70 mg/dl LDL-C) in a Greek trial by Xanthopoulou 
et al. was lower than in our research13. The proportion of extremely high-risk 
patients that achieved statin optimum target (70 mg/dl LDL-C) in the current 
investigation is lower than that in the Vintila et al. study in Romania14. 

Farhan et al. did research on 200 obese and overweight individuals with dys-
lipidemia in Iraq and found that rigorous treatment with statin significantly 
reduced blood LDL-C, HDL-C, and cholesterol15. For individuals with dyslipi-
demia, our research is the first to address the statin aim objective. The lack 
of a unified understanding of what constitutes dyslipidemia is a significant 
challenge to researchers in the Middle East who are trying to determine the 
optimal statin target aim. Furthermore, there are no specific lipid recommen-
dations for treating dyslipidemia. The majority of nations in the Middle East 
follow lipid recommendations derived from sources outside the region16. 

Our findings were better than those observed in the Dyslipidemia International 
Study, which included patients with dyslipidemia from Europe and China who 
were treated with statins according to EAS/ESC criteria for very-high CV risk17. 
Prescription of statins as secondary therapy without focusing on target goal, 
combined with a lack of subsequent monitoring of lipid levels in patients, the 
possibility of side effects (muscle side effects), poor education about the safety 
of statins, and low adherence, may explain why our study’s goal of achieving 
LDL-C levels of 100 mg/dl was not met. The risk of ischemic heart disease at-
tacks is reduced by 60% and the risk of stroke is reduced by 17%, according to 
a meta-analysis research conducted by Law et al in the UK18.

Results obtained in the current work revealed that female patients on statins 
were more likely to fail in reach their statin goal (p=0.001), which may be at-
tributable to factors such as non-adherence to therapy, poor dietary habits, 
and the presence of several comorbid conditions. This conclusion is in line 
with the findings of the Chinese trial conducted by Li et al., which found that 
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extremely high risk patients were reaching the objective aim of treatment with 
statins (LDL-C 70 mg/dl)19. Women are more prone to acquire dyslipidem-
ia than males, and they also have worse compliance and adherence to statin 
medication, according to research conducted in Saudi Arabia and published in 
1966 by Alnouri et al.20. 

A higher statin dosage was associated with meeting the objective in the current 
investigation (p<0.01). This discovery is in agreement with the findings of oth-
er literatures, such as the research by Martin et al.21 in the United States and the 
study by Bittencourt22 in Brazil, which both discovered that a high dosage of sta-
tin administered in accordance with the appropriate guidelines is beneficial in 
the prevention and treatment of dyslipidemia. Patients with dyslipidemia who 
take large doses of statins are at increased risk of diabetes mellitus of about 30% 
and other side effects, according to research by Wang et al. in China23. Other 
studies also demonstrated that statin therapy is effective in lowering LDL-C lev-
els, particularly among individuals at extremely high risk, as proven by a series 
of studies conducted in the United States and published by Kapur et al24. 

It was concluded that the targeted LDL levels were achieved in good propor-
tion in patients with high and moderate risk of dyslipidemia with a less extent 
proportion in patients with very high-risk of dyslipidemia. It was also demon-
strated that the LDL target levels were achieved more efficiently with a higher 
dose of statins.

STATEMENT OF ETHICS

The research was carried out adhering to the Declaration of Helsinki’s ethical 
guidelines. The procedure was conducted after obtaining verbal and analytical con-
sent from the patients before to collecting the sample. The Research Ethical Com-
mittee in Kut University College, Wasit, Iraq, examined and approved the study 
protocol, subject information, and permission form. This approval was granted by a 
local ethics commission, as indicated by document number 454 dated 12/11/2022. 

CONFLICT OF INTEREST STATEMENT

The authors declared no conflict of interest.

AUTHOR CONTRUBITIONS

Design: AL-SHAMMARI AH, SHANDOOKH QJ; Aquisition of data: AL-
SHAMMARI AH, Analysis of data: AL-SHAMMARI AH, Manuscript prepa-
ration: AL-SHAMMARI AH, Revision of the manuscript: SHANDOOKH QJ, 
Statistical analysis: AL-SHAMMARI AH, Technical and financial support: AL-
SHAMMARI AH, SHANDOOKH QJ, Supervision: SHANDOOKH QJ.



286 Acta Pharmaceutica Sciencia. Vol. 62 No. 2, 2024

REFERENCES 
1. Wu N-Q, Li J-J. Clinical considerations of lipid target and goal in dyslipidemia control. 
Chronic Dis Transl Med, 2016;2(1):3-6. Doi: 10.1016/j.cdtm.2016.05.002 

2. Tomasik T, Windak A, Seifert B, Kersnik J, Kijowska V, Dubas K. Lipid-lowering phar-
macotherapy in Central and Eastern European countries in cardiovascular prevention: self-
reported prescription patterns of primary care physicians. J Cardiovasc Pharmacol Ther, 
2013;18(3):234-242.  Doi: 10.1177/1074248412471196

3. Ghodke RM, Tour N, Devi K. Effects of statins and cholesterol on memory functions in 
mice. Metab Brain Dis, 2012;27:443-451. Doi: 10.1007/s11011-012-9343-5

4. Pignatelli P, Carnevale R, Di Santo S, Bartimoccia S, Nocella C, Vicario T, et al. Rosuvastatin 
reduces platelet recruitment by inhibiting NADPH oxidase activation. Biochem Pharmacol, 
2012;84(12):1635-1642. Doi: 10.1016/j.bcp.2012.09.011

5. Jellinger PS, Handelsman Y, Rosenblit PD, Bloomgarden ZT, Fonseca VA, Garber AJ, et al. 
American Association of Clinical Endocrinologists and American College of Endocrinology 
guidelines for management of dyslipidemia and prevention of cardiovascular disease. Endocr 
Pract, 2017;23:1-87. Doi: 10.4158/EP171764.APPGL

6. Jarari AM, Al-Attar HA, Abdel-Moneim MM, Pathak RM, Sheriff DS. Evaluation of body 
iron and oxidative stress status in smoker/hypertensive/diabetic patients suffering acute my-
ocardial infarction episode. Jordan J Biol Sci, 2011;4(1); 43-50.

7. Wang Q, Liang C. Role of lipid-lowering therapy in low-density lipoprotein cholesterol 
goal attainment: focus on patients with acute coronary syndrome. J Cardiovasc Pharmacol, 
2020;76(6):658-670. Doi: 10.1097/FJC.0000000000000914

8. Members TF, Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons C, et al. 2016 European 
guidelines on cardiovascular disease prevention in clinical practice: the sixth joint task force 
of the European Society of Cardiology and other societies on cardiovascular disease preven-
tion in clinical practice. Eur J Prev Cardiol, 2016;37(29),2315-2381. Doi: 10.1093/eurheartj/
ehw106

9. Catapano AL, Graham I, De Backer G, Wiklund O, Chapman MJ, Drexel H, et al. 2016 ESC/
EAS guidelines for the management of dyslipidaemias. Atherosclerosis, 2016;253:281-344. 
Doi: 10.1016/j.atherosclerosis.2016.08.018

10. Jose J, Al-Tamimi FAA, Helal MM, Jimmy B, Al Riyami Q, Al Busaidi I. Targeted study to 
evaluate the cardiovascular risk factor status among patients and efficacy of statins in attaining 
goal lipid levels in a regional hospital in Sultanate of Oman. Saudi Pharm J, 2015;23(4):371-
376. Doi: 10.1016/j.jsps.2014.11.006

11. Arca M, Ansell D, Averna M, Fanelli F, Gorcyca K, Iorga ŞR, et al. Statin utilization and lipid 
goal attainment in high or very-high cardiovascular risk patients: insights from Italian general 
practice. Atherosclerosis, 2018;271:120-127. Doi: 10.1016/j.atherosclerosis.2018.02.024

12. Jones PH, Nair R, Thakker KM. Prevalence of dyslipidemia and lipid goal attainment 
in statin-treated subjects from 3 data sources: a retrospective analysis. J Am Heart Assoc, 
2012;1(6):e001800. Doi: 10.1161/JAHA.112.001800

13. Xanthopoulou I, Davlouros P, Siahos S, Perperis A, Zaharioglou E, Alexopoulos D. First-
line treatment patterns and lipid target levels attainment in very high cardiovascular risk out-
patients. Lipids Health Dis, 2013;12(1):1-9. Doi: 10.1186/1476-511X-12-170

14. Vintila A-M, Iordachescu I, Horumba M. LDL-cholesterol goal attainment in light of the 
2019 dyslipidemia guidelines. Rom J Cardiol, 2019;29(4):558-562.



287Acta Pharmaceutica Sciencia. Vol. 62 No. 2, 2024

15. Farhan HA, Khazaal FA, Mahmoud IJ, Haji GF, Alrubaie A, Abdulraheem Y, et al. Effi-
cacy of atorvastatin in treatment of Iraqi obese patients with hypercholesterolemia. Al-Kindy 
Col Med J, 2014;10(2):62-69.

16. Al Rasadi K, Almahmeed W, AlHabib KF, Abifadel M, Farhan HA, AlSifri S, et al. Dyslipi-
daemia in the Middle East: current status and a call for action. Atherosclerosis, 2016;252:182-
187. Doi: 10.1016/j.atherosclerosis.2016.07.925

17. Gitt AK, Ambegaonkar B, Brudi P, Horack M, Lautsch D. Low LDL-cholesterol target 
achievement in statin-treated patients in clinical practice in China and Europe: results of 
the Dyslipidemia International Study (DYSIS). J Am Coll Cardiol, 2015;65(10S):A1482. Doi: 
10.1016/S0735-1097(15)61482-6

18. Law MR, Wald NJ, Rudnicka A. Quantifying effect of statins on low density lipoprotein 
cholesterol, ischaemic heart disease, and stroke: systematic review and meta-analysis. Br Med 
J, 2003;326(7404):1423. Doi: 10.1136/bmj.326.7404.1423

19. Li X, Xu Y, Li J, Hu D. The gender differences in baseline characteristics and statin in-
tervention among outpatients with coronary heart disease in China: the China Cholesterol 
Education Program. Clin Cardiol, 2009;32(6):308-314. Doi: 10.1002/clc.20514

20. Alnouri F, Wood D, Kotseva K, Ibrahim ME. Which statin worked best to achieve lipid level 
targets in a European registry? A post-hoc analysis of the EUROASPIRE III for coronary heart 
disease patients. J Saudi Heart Assoc, 2014;26(4):183-191. Doi: 10.1016/j.jsha.2014.04.005

21. Martin SS, Gosch K, Kulkarni KR, Spertus JA, Mathews R, Ho PM, et al. Modifiable factors 
associated with failure to attain low-density lipoprotein cholesterol goal at 6 months after acute 
myocardial infarction. Am Heart J, 2013;165(1):26-33. e3. Doi: 10.1016/j.ahj.2012.10.005

22. Bittencourt MS, Cesena FHY. Statin dose in primary prevention: aim for the target! Heart, 
2019 Jul;105(13):969-971. Doi: 10.1136/heartjnl-2019-314723

23. Wang S, Cai R, Yuan Y, Varghese Z, Moorhead J, Ruan XZ. Association between reduc-
tions in low-density lipoprotein cholesterol with statin therapy and the risk of new-onset dia-
betes: a meta-analysis. Sci Rep, 2017 Jan 10;7:39982. Doi: 10.1038/srep39982

24. Kapur NK, Musunuru K. Clinical efficacy and safety of statins in managing cardiovascular 
risk. Vasc Health Risk Manag, 2008;4(2):341-353. Doi: 10.2147/vhrm.s1653


