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ANNOTATION

Omar  ELKADIRI.  Evaluation  of  medication  adherence  among  chronic 

coronary  heart  disease  Moroccan  patients  using  combination  therapy  with 

rosuvastatin. – The manuscript. – National University of Pharmacy of Ministry of 

Healthcare of Ukraine, Kharkiv, 2025.

The qualification work is devoted to the study of the Evaluation of medication 

adherence  among  chronic  coronary  heart  disease  Moroccan  patients  using 

combination therapy with rosuvastatin.

Qualification work is presented on 40 pages of typewritten text, consists of 

summary, introduction, 3 chapters, conclusions, references. The work is illustrated 

with 10 tables, 5 figures. The list of references contains 31 resources.

Key words: chronic coronary heart disease, rosuvastatin, efficacy and safety of 

therapy, medication adherence, Moroccan patients

АНОТАЦІЯ 
Омар  ЕЛЬКАДІРІ.  Оцінка  рівня  прихильності  до  лікування 

марокканських  пацієнтів  з  хронічною  ішемічною  хворобою  серця  при 

застосуванні препаратів розувастатину  у складі комбінованої терапії.  – На 

правах рукопису. – Національний фармацевтичний університет МОЗ України, 

Харків, 2025. 

Кваліфікаційна  робота  присвячена  вивченню  рівня  прихильності  до 

лікування марокканських пацієнтів з хронічною ішемічною хворобою серця 

при застосуванні препаратів розувастатину  у складі комбінованої терапії. 

Кваліфікаційна  робота  викладена  на  40  сторінках  машинописного 

тексту, складається з резюме, вступу, 3 розділів, висновків, списку літератури. 

Робота проілюстрована 10 таблицями, 5 рисунками. Список літератури містить 

31 найменування.

Ключові  слова:  хронічна  ішемічна  хвороба  серця,  розувастатин, 

ефективність  та  безпека  терапії,  прихильність  до  лікування,  пацієнти  із 

Марокко
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INTRODUCTION 

 

Relevance of the topic. Coronary heart disease (CHD) occurs as a result of 

absolute or relative impairment of myocardial blood supply due to coronary artery 

demage. A constant lack of blood supply to a particular area of the heart causes the 

development of chronic CHD, which can lead to sudden arrhythmia, coronary artery 

occlusion, myocardial infarction (MI), and even death. Therefore, diagnosis, 

adequate treatment and proper care of such patients are very important. The 

American Heart Association (AHA, 2023) and the American College of Cardiology 

(ACC, 2023), in collaboration with leading medical communities, have developed 

guidelines for the management of patients with chronic coronary artery disease that 

combine existing recommendations and the latest scientific evidence [1].  

The ultimate goals of treating patients with chronic coronary heart disease are 

to prolong survival and improve quality of life. For this purpose, therapy should be 

aimed at reducing the incidence of cardiac death, non-fatal ischemic events, slowing 

the progression of atherosclerosis, as well as symptoms and functional limitations of 

chronic CHD, taking into account the patient's wishes, potential complications of 

procedures/drugs, and costs to the healthcare system [2]. 

Statins are among the most frequently prescribed drugs in highly developed 

countries. The high demand for this class of drugs is due to their proven high efficacy 

in the treatment of lipid metabolism disorders, prevention and treatment of coronary 

diseases caused by atherosclerotic vascular lesions. Statins are prescribed to patients 

with cardiovascular diseases of atherosclerotic origin (myocardial infarction, stable 

and unstable angina, atherosclerotic coronary lesions detected by angiography, 

coronary or any other arterial revascularization surgery, stroke, transient ischemic 

attack, documented carotid artery disease, lower extremity atherosclerosis, 

abdominal aortic aneurysm), patients with diabetes mellitus, chronic kidney disease 

to prevent cardiovascular complications, and patients with dyslipidemia or familial 

hypercholesterolemia.  

Statins, which competitively inhibit the key enzyme of cholesterol synthesis, 
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3-hydroxy-3-methyl-glutaryl-coenzyme A reductase, have revolutionized the 

prevention of cardiovascular disease (CVD). Due to their high lipid-lowering power 

and a range of pleiotropic properties, statins prevent the development of 

cardiovascular events [3]. 

Different statins have different potencies. For example, rosuvastatin is more 

potent than atorvastatin, simvastatin, lovastatin, pravastatin, and fluvastatin. Statins 

are classified into three generations based on their ability to lower low-density 

lipoprotein cholesterol (LDL-C) and into two groups based on their physicochemical 

properties. The first generation of statins entered the pharmaceutical market in the 

late 1980s and early 1990s. This generation is characterized by the lowest potency. 

The second generation – simvastatin and atorvastatin – had a higher potency, 

providing a 30% reduction in LDL cholesterol at doses of 20 and 10 mg, respectively. 

The most potent statins are those of the third generation, the so-called superstatins, 

which include rosuvastatin and pitavastatin [4, 5]. 

The aim of the study. The aim of the work is to study the evaluation of 

medication adherence among chronic coronary heart disease Moroccan patients 

using combination therapy with rosuvastatin. 

The objectives of the study. Objectives of the work are the following: 

1. To study the basic information about chronic coronary heart disease. 

2. To study the impact of adherence on quality of Moroccan chronic coronary heart 

disease patient’s life. 

3. To study approaches to modern therapy of chronic coronary heart disease. 

4. To analyze the opinions and beliefs of pharmacy visitors with chronic coronary 

heart disease concerning efficacy and safety of medication management. 

5. To develop practical recommendations for physicians, pharmacists and patients 

about alternative ways to improve treatment adherences in Moroccan chronic 

coronary heart disease patients using rosuvastatin. 

Object of research: medication adherence among chronic coronary heart 

disease Moroccan patients using combination therapy with rosuvastatin. 

Subject of research: role of the factors contributing to medication adherence 
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among chronic coronary heart disease Moroccan patients using combination therapy 

with rosuvastatin. 

Research methods. The methodological basis of the study is the principles of 

objectivity and consistency. The work uses a complex of general scientific and 

special methods: theoretical, generalization, data systematization, comparison, 

methods of studying literary sources, analysis, questionnaire method, statistical 

methods, etc. 

Structure and scope of qualification work. Qualification work is presented 

on the 40 pages of typewritten text, consists of summary, introduction, 3 chapters, 

conclusions, references. The work is illustrated with 10 tables, 5 figures. The list of 

literature contains 31 references. 
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CHAPTER 1 

 

MODERN PRESENTATION ABOUT  

CHRONIC CORONARY HEART DISEASE MANAGEMENT 

(LITERATURE REVIEW) 

 

1.1. Role and place of statins in modern antiatherogenic therapy 

 

Coronary heart disease (CHD) is a dynamic process of atherosclerotic plaque 

accumulation and functional changes in the coronary circulation, which can be 

reversed by lifestyle modification, pharmacological therapy and revascularization, 

leading to stabilization or regression of the disease. Thus, by influencing the dynamic 

process of plaque accumulation through the implementation of a primary or 

secondary preventive strategy, the risk of death due to CHD can be reduced. 

According to the WHO, over the past two decades (from 2000 to the end of 2019), 

mortality due to CHD has increased by 23.8% worldwide. CHD ranks first in the 

mortality structure in almost all high-economy countries, intermediate economies 

(intermediate high, intermediate low), except for low-economy countries, where 

infant mortality remains in first place, respiratory diseases in second place, and CHD 

in third place. 

 Statins are the drugs of choice for lowering the level of low-density 

lipoprotein cholesterol (LDL-C), which accumulates on the walls of blood vessels 

and leads to narrowing of their lumen and impaired blood flow. Statins inhibit the 

synthesis of endogenous cholesterol in hepatocytes by inhibiting the enzyme HMG-

CoA reductase, which helps to reduce cholesterol synthesis in the liver and, by 

increasing the activity of LDL receptors on hepatocytes, reduces circulating low-

density lipoprotein cholesterol [6]. 

There are several statins on the pharmaceutical market: atorvastatin, 

rosuvastatin, simvastatin, pravastatin, lovastatin, fluvastatin, and pitavastatin (Table 

1.1). 
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Table 1.1 

Statins pharmaceutical market 

Medicines Middle dose, mg Maximal dose, mg 

Atorvastatin 10-20 80 

Rosuvastatin 5-10 40 

Simvastatin 10-20 40 

Pravastatin 10-20 80 

Lovastatin 20 40 

Fluvastatin 20-40 80 

Pitavastatin 1 4 

 

All of the drugs presented are effective, but there are cases when some of them 

are even safer in terms of the development of side effects. Thus, an important 

advantage of rosuvastatin, fluvastatin, pravastatin, pitavastatin compared to other 

statins is that they are metabolized in the liver without the participation of 

cytochrome P450. This is important for reducing the risk of myopathy and 

rhabdomyolysis in case the patient needs to take certain drugs at the same time (for 

example, antifungals, antivirals, calcium channel antagonists) [6, 7]. 

It should be noted that the most studied statins are atorvastatin and 

rosuvastatin. These statins have demonstrated not only safety and high efficacy in 

reducing LDL-C levels, but also have shown a positive effect in preventing the 

development of repeated cardiovascular events. 

The optimal dose of a statin depends on the patient's cardiovascular risk and 

the target LDL-C level that needs to be achieved to prevent cardiovascular 

complications. 

According to the European guidelines, after cardiovascular risk stratification 

and determination of the target LDL-C level, the percentage reduction in LDL-C 

should be calculated and the statin and its dose selected to provide the necessary 

lipid-lowering effect should be selected. The degree of reduction in LDL-C depends 
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on the type and dose of the prescribed statin.  

The American approach to choosing a statin and its dose is based on the 

principle of statin therapy intensity, which was developed based on calculating the 

average reduction in LDL-C required in patients with different cardiovascular risk 

factors, taking into account the lipid-lowering effect of different statins (Table 1.2). 

 Table 1.2 

Statin therapy intensity 

High-intensity therapy Moderate-intensity 

therapy 

Low-intensity therapy 

↓LDL-C ≥50%  ↓LDL-C 30-50% ↓LDL-C <30% 

Rosuvastatin 20-40 mg 

Atorvastatin 40-80 mg 

Rosuvastatin 5-10 mg 

Atorvastatin 10-20 mg 

Simvastatin 20-40 mg 

Simvastatin 10 mg 

 

 

If statin therapy is not effective enough, combination therapy using ezetimibe 

and PCSK9 inhibitors can be used (Table 1.3). 

  Table 1.3 

Gradation of statin therapy intensity 

Treatment Average  LDL reduction 

Moderate-intensity statin  ~ 30% 

High-intensity statin ~ 50% 

High-intensity statin + ezetimibe  ~ 65% 

PCSK9 inhibitor  ~ 60% 

PCSK9 inhibitor + High-intensity statin ~ 75% 

PCSK9 inhibitor + High-intensity statin  ~ 85% 

  

 High-intensity statin therapy is indicated for patients with [8-13]: 

 documented cardiovascular disease (acute coronary syndrome, coronary artery 

disease, myocardial infarction in history, revascularization, stroke, transient 
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ischemic attack, peripheral artery disease); 

 patients ≤75 years; 

 patients with diabetes and high cardiovascular risk; 

 LDL-C ≥4.9 mmol/L. 

Moderate-intensity statin therapy is indicated for patients with: 

 high cardiovascular risk 

 patients with diabetes with moderate cardiovascular risk. 

In other clinical cases, consider low-intensity statin therapy. 

It should be noted right away that statins are not prescribed as a course for a 

specific period. The duration of statin therapy is determined by its effectiveness and 

safety. An indicator of the effectiveness of statin therapy is the reduction in LDL-C 

levels. Target LDL-C levels depend on the cardiovascular risk (CVR) of each 

individual patient: the higher the risk of developing adverse cardiovascular events, 

the lower the target LDL-C level should be (Table 1.4). 

  Table 1.4 

Characteristics of the cardiovascular risk groups 

CVR Group  Criteria  Target LDL 

level 

Very high risk documented CVD of atherosclerotic origin 

(clinically or according to angiography); 

SCORE≥10% 

SCORE2 and SCORE2-OP (< 50 years – ≥ 7.5%; 

50-69 years – ≥ 10%; ≥ 70 years – ≥ 15%) 

familial hypercholesterolemia with confirmed 

CVD of atherosclerotic origin or other major risk 

factor; 

chronic kidney disease (GFR<30 ml/min); 

DM with target organ damage or ≥3 risk factors 

or early onset of type 1 DM with duration of ˃20 

years. 

<1.4 mmol/L 

or ≥50% 

decrease from 

baseline 
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Continued Table 1.4 

High risk SCORE 5-9%; 

SCORE2 and SCORE2-OP (< 50 years – 2.5 to < 

7.5%; 50-69 years – 5 to < 10%; ≥ 70 years – 7.5 

to < 15%) 

significant increase in the level of one of the listed 

risk factors (TC>8 mol/l or LDL-C>4.9 mmol/l 

or BP>180/110 mm Hg); 

familial hypercholesterolemia without additional 

risk factors; 

chronic kidney disease (GFR 30-59 ml/min); 

DM without target organ damage or DM with 

duration >10 years or another additional risk 

factor. 

<1.8 mmol/L 

or ≥50% 

decrease from 

baseline 

Intermediate 

risk 

SCORE 1-4%; 

SCORE2 and SCORE2-OP (< 50 years – < 2.5%; 

50-69 years – < 5%, ≥ 70 years -< 7.5%) 

young patients (for type 1 diabetes < 35 years; 

for type 2 diabetes < 50 years) with diabetes 

duration < 10 years without other additional risk 

factors. 

<2.6 mmol/L 

Low risk SCORE <1% 

SCORE2 and SCORE2-OP (< 50 years – < 2.5%; 

50-69 years – < 5%, ≥ 70 years -< 7.5%) 

<3.0 mmol/L 

 

Lipid profile should be assessed before starting statin therapy. However, in 

very high-risk patients and in case of development of, for example, acute myocardial 

infarction, ischemic stroke, statins should be prescribed regardless of the baseline 

LDL-C level. To monitor the effectiveness of statin therapy, periodic monitoring of 
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LDL-C level is recommended (every 4-12 weeks at the beginning of therapy, and 

after reaching the target LDL-C level - annually). 

ALT is determined before starting statin therapy, as well as 8-12 weeks after 

starting therapy or in case of increasing the dose of statin. Long-term monitoring of 

ALT is not recommended, except in cases of symptoms of liver damage. In case of 

less than a 3-fold increase in ALT level, statin therapy should be continued with 

subsequent re-control of ALT level in 4-6 weeks. In case of more than 3-fold increase 

in ALT level, statin therapy should be suspended and rechecked in 4-6 weeks; statins 

can be re-administered with great caution only after normalization of ALT level [14, 

15]. 

Before and during statin therapy, it is recommended to monitor ALT and 

creatine phosphokinase levels to identify patients for whom treatment is 

contraindicated and to detect side effects of statins. 

Before prescribing statins, it is recommended to check the level of creatine 

phosphokinase, especially in patients at high risk of myopathy (e.g., elderly patients 

with comorbidities, patients with a history of muscle symptoms, patients taking drugs 

metabolized through the CYP enzyme system, patients with severe renal and hepatic 

disease). In case of more than 4-fold increase in the level of CK, statin therapy should 

be postponed. Routine monitoring of CK levels during statin therapy is not necessary, 

except in cases of symptoms of muscle damage or in patients at high risk of myopathy 

[13, 16]. 

If during statin therapy a patient is diagnosed with: 

 more than 10-fold increase in CK level, discontinue treatment, check renal 

function and continue monitoring CK level every 2 weeks 

 4-10-fold increase in CK level without muscle symptoms, therapy can be 

continued, ensure monitoring of CK level every 2-6 weeks 

  4-10-fold increase in CK level with the appearance of muscle symptoms, 

discontinue treatment, continue monitoring of CK levels 

 less than 4-fold increase in CK levels without muscle symptoms, continue 
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statin therapy, reassessment of CK levels in the dynamics 

 less than 4-fold increase in CK levels with muscle symptoms, continue statin 

therapy, symptom control and reassessment of CK levels in the dynamics if 

symptoms persist, discontinue statin therapy, reassess symptoms in 6 weeks, 

and if they are absent, consider resuming statin therapy (choose another statin, 

prescribe a lower dose, change the frequency of administration, for example, 

every other day or 1-2 times a week). 

If LDL-C levels are not sufficiently reduced, the statin regimen should be 

reviewed, increasing the statin dose to one that will allow achieving the target LDL-

C level while being well tolerated by the patient. 

Often, even under these conditions, it is not always possible to reduce LDL-C. 

Scientists most often associate this with the patient's genetic characteristics, which 

affect the body's sensitivity to the drug. In this case, it is recommended to strengthen 

lipid-lowering therapy by adding ezetimibe to the statin. 

Statins are usually well tolerated by patients, however, in some cases side 

effects may occur, among which muscle symptoms in general and myopathy in 

particular are the most frequent. 

Rhabdomyolysis is a very rare and dangerous side effect, occurring with a 

frequency of 1-3 cases per 100,000 patient-years. It is manifested by skeletal muscle 

pain, muscle necrosis, myoglobinuria and is always accompanied by a multiple 

increase in the level of creatine phosphokinase (CPK). 

If a patient taking statins complains of muscle pain, a feeling of muscle 

stiffness, muscle weakness, but without an increase in the level of creatine 

phosphokinase, we can talk about statin-associated muscle symptoms. They occur in 

10-15% of patients on statin therapy. In 2014, the National Lipid Association of the 

United States proposed a scale to assess the likelihood of statin-associated muscle 

symptoms in patients taking statins [17]. 

There are several approaches to treating these patients, including measuring 

CPK, using a clinical severity score, temporarily discontinuing statins and 

reintroducing other statins at the recommended or lower dose, and administering 
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statins every other day. 

Elevated ALT levels occur in 0.5-2% of patients taking statins. This adverse 

effect is most often seen with high-dose statin therapy. A three-fold increase in ALT 

in 2 consecutive blood samples is clinically significant. A slight increase in ALT 

levels should not be considered a manifestation of statin hepatotoxicity. Moreover, 

routine monitoring of ALT levels during statin therapy is not currently recommended 

[18]. 

It is necessary to remember about the possibility of development of undesirable 

effects at simultaneous reception of statins with some medicines [18-21]. Most of 

statins, except rosuvastatin, fluvastatin, pitavastatin and pravastatin, are metabolized 

in a liver with participation of cytochrome P450. This has to be considered at 

simultaneous appointment of statins with other medicines which are metabolized 

with participation of the same enzyme system because of the increased risk of 

myopathy and rhabdomyolysis (Table 1.5). 

  Table 1.5 

Interactions of statins with other groups of medicines 

Anti-infectives Calcium channel 

antagonists 

Others 

Itraconazole 

Ketoconazole 

Fluconazole 

Erythromycin  

Clarithromycin 

Telithromycin 

HIV protease inhibitors 

Verapamil 

Diltiazem 

Amlodipine  

Cyclosporine 

Danazol 

Amiodarone 

Ranolazine 

Grapefruit juice 

Gemfibrozil 

Nefazodone 

   

 Elderly patients are defined as patients over 65 years of age. According to 

current guidelines, statin therapy for secondary prevention in elderly patients is no 

different from statin therapy in younger patients. Statins for primary prevention of 

cardiovascular events are recommended for patients ≤75 years of age, regardless of 
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cardiovascular risk group. Statins for primary prevention in patients >75 years of age 

should be considered only if there is a high or very high cardiovascular risk. It should 

be noted that in elderly patients with significant renal impairment and/or potential 

risk of drug interactions, statins are prescribed initially at the minimum dose and then 

titrated to achieve target LDL-C values. 

 

1.2. Characteristics of rosuvastatin 

 

Statins are classified into three generations depending on their ability to reduce 

low-density lipoprotein cholesterol (LDL-C) and into two groups depending on their 

physicochemical properties. The first generation of statins entered the 

pharmaceutical market in the late 1980s–early 1990s. This generation is 

characterized by the lowest potency. The second generation – simvastatin and 

atorvastatin – had a higher potency, providing a 30% reduction in LDL-C at doses of 

20 and 10 mg, respectively. The most potent are the third-generation statins – so-

called superstatins, which include rosuvastatin and pitavastatin [3]. 

Based on their physicochemical properties and solubility, statins are divided 

into lipophilic and hydrophilic. Lipophilicity and hydrophilicity affect the absorption 

and excretion of drugs, as well as their entry into the cell. Thus, lipophilic substances 

immediately pass through cell membranes by passive diffusion, while hydrophilic 

ones require carrier molecules. Most statins are lipophilic; the only exceptions are 

rosuvastatin and pravastatin. The fact that lipophilic statins easily pass through cell 

membranes provides them with a greater potential for extrahepatic side effects, in 

particular from the muscles. In contrast, hydrophilic statins are hepatoselective, 

meaning their penetration into muscle tissue is much lower, and therefore the risk of 

side effects is lower. In addition, lipophilic statins more easily cross the blood-brain 

barrier and may therefore be associated with a higher risk of developing 

neurocognitive side effects [3, 22]. 

Most statins are metabolized by the cytochrome P450 system (atorvastatin, 

lovastatin, simvastatin – CYP3A4 isoform, fluvastatin – CYP2C9 isoform). 
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Pravastatin is mainly metabolized by sulfonation; in contrast, 90% of rosuvastatin 

undergoes biliary excretion unchanged, which provides this drug with a low potential 

for drug-drug interactions [22-24].  

A large meta-analysis by H. G. Yebyo et al. (2019) involving 94,283 

participants was devoted to comparing the effectiveness of different statins in the 

primary prevention of CVD. Rosuvastatin was found to have some of the best 

performance, including the ability to significantly reduce the number of nonfatal 

myocardial infarctions and nonfatal strokes (relative risk (RR) 0.72 (95% confidence 

interval (CI) 0.49-1.11 and 0.89 (95% CI 0.61-1.29), respectively), to reduce all-

cause mortality (RR 0.88; 95% CI 0.63-1.23), and cardiovascular mortality (RR 0.91; 

95% CI 0.61-1.35). Another systematic review and meta-analysis confirmed the high 

efficacy of rosuvastatin, revealing greater potency in reducing LDL-C for 40 mg of 

this drug compared with 80 mg of atorvastatin. According to the authors, high-

intensity therapy with different statins is not equipotent, since According to the 

results obtained, and according to the pivotal VOYAGER study, rosuvastatin allows 

to achieve lower LDL-C values even when used in lower doses (compared to 

atorvastatin) [25].  

The recent LODESTAR trial enrolled 4400 people with coronary heart disease 

who were treated with rosuvastatin or atorvastatin. LDL-C levels were consistently 

lower in the rosuvastatin group at 6 weeks, 3 and 6 months, 1 year, 2 and 3 years (all 

p<0.001) (Figure). The proportion of participants who achieved an LDL-C level <1.8 

mmol/L was consistently higher in the rosuvastatin group than in the atorvastatin 

group: at 6 weeks, 62.9 vs. 54.6%, p<0.001; at 3 months, 66.7 vs. 58.8%, p=0.02; at 

6 months, 64.3 vs. 53.1%, p<0.001; at 1 year, 61.5 vs. 53.1%, p<0.001; after 2 years–

64.0 vs. 57.2%, p<0.001; after 3 years–62.5 vs. 55.2%, p<0.001 [26]. 

A. Kumar et al. (2020) showed that, in addition to reducing LDL-C, 

rosuvastatin was on average 36% more effective than atorvastatin in reducing the 

total volume of atheromatous plaques, a marker of the total atherosclerotic burden. 

The studies included in the meta-analysis of these authors found a reduction in 

atheroma volume by 4.4-18.78% with rosuvastatin and only by 3.60-9.93% with 
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atorvastatin. Q. Ma et al. (2016) found the advantage of rosuvastatin over atorvastatin 

in reducing the content of C-reactive protein, a known predictor of cardiovascular 

events. On average, rosuvastatin reduced the content of C-reactive protein by 0.11 

mg/L more potently than atorvastatin. 

 

 

                  

Fig. 1.1. LDL-C dynamics in the rosuvastatin and atorvastatin groups (Lee Y.-

J. et al., 2023) 

 

In patients with type 2 diabetes and dyslipidemia, rosuvastatin had a beneficial 

effect on the metabolic profile, which was manifested by a significant (compared to 

atorvastatin) decrease in glycated hemoglobin (by 9.13 vs. 2.35%), LDL-C (by 22.23 

vs. 14.75%), triglycerides (by 13.56 vs. 8.21%), total cholesterol (by 16.10 vs. 

10.81%), C-reactive protein (by 23.51 vs. 18.96%), and an increase in high-density 

lipoprotein cholesterol (by 2.5 vs. 0.21%) compared to baseline. The authors 

concluded that these statins are equivalent in their cardioprotective properties, but 

rosuvastatin is more effective in improving the lipid profile and atherogenic index, 

as well as in modulating the content of inflammatory biomarkers [27]. 

Statins, in particular rosuvastatin, have been described to have a number of 
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pleiotropic properties unrelated to LDL-C reduction, including improved endothelial 

function, reduced oxidative stress, stabilization of atherosclerotic plaques, 

immunomodulation, inhibition of vascular smooth muscle cell proliferation, effects 

on bone metabolism, anti-inflammatory effects, antithrombotic effects, reduced risk 

of dementia, etc. [28]. 

The JUPITER study (The Justification for the Use of Statins in Prevention: an 

Intervention Trial Evaluating Rosuvastatin), which included >10,000 patients, found 

that rosuvastatin significantly reduced the number of new cancer cases and deaths 

from malignant neoplasms. The antitumor effect of statins is explained by their 

antiproliferative, antiangiogenic and proapoptotic effects [29]. 

J. Kim et al. (2019) studied the modulation of the intestinal microbiota of obese 

laboratory mice under the influence of statins, including rosuvastatin. Statin therapy 

significantly increased species biodiversity in the families Bacteroides, 

Butyricimonas and Mucispirillum, which was associated with a decrease in the 

inflammatory response in the intestine. It should be noted that the indicators of 

microbial biodiversity on the background of rosuvastatin were greater than on the 

background of atorvastatin. Interestingly, transplantation of the microbiota of mice 

treated with rosuvastatin into other mice reduced hyperglycemia in the latter. 

According to the authors, modulation of the microbiota is one of the important factors 

in the therapeutic effect of statins. 

Rosuvastatin has been shown to have an effect on the genetics of gut 

microorganisms, including a decrease in the transport and metabolism of 

trimethylamine-N-oxide (a molecule of microbial origin associated with increased 

cardiovascular risk) and an increase in betaine and gamma-butyl betaine [30]. 

A cohort study by A. Israel et al. (2020) examined the protective effect of 

various statins and other medications on the incidence of hospitalizations for 

coronavirus disease (COVID-19). The authors collected demographic and clinical 

data from 10,295 adults hospitalized with COVID-19 and a matched control group, 

and used Fisher's exact test to assess the association between these data and the 

likelihood of hospitalization. The effects of most medications were neutral, but 
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background rosuvastatin was one of the few treatments that significantly reduced the 

likelihood of hospitalization (HR 0.673; 95% CI 0.596-0.758). A potential 

explanation for this finding is that SARS-CoV-2, like all RNA viruses, requires 

cholesterol molecules for entry into cells, assembly of new virions, and maintenance 

of structural stability, and rosuvastatin significantly reduces cholesterolemia [31]. 

It is known that a decrease in low-density lipoprotein cholesterol (LDL-C) by 

1 mmol/l with these drugs leads to a decrease in the risk of death from all causes by 

10%, coronary heart disease (CHD) by 20%, and all cardiac events by 16%. Thus, 

statin therapy is not only a decrease in the incidence of cardiovascular (CV) 

complications, but also prolongs life in the presence of a high CV risk.  

Currently, cardiologists and therapists are well informed about who and how 

to prescribe statins, but ensuring that patients regularly take statins in adequate doses 

remains one of the most pressing problems. 
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Conclusions for chapter 1 

 

1. The most important direction in the fight against CVD is the prevention and 

treatment of dyslipoproteinemias (DLP), which have a key pathogenetic importance 

in the development of atherosclerosis and its complications. 

2. The results of numerous clinical studies indicate that the use of statins as 

primary and secondary prevention agents has a pronounced favorable effect on the 

prognosis, provides a significant reduction in morbidity and mortality from CVD. 

3. Despite the awareness of general practitioners about the main provisions of 

clinical guidelines on the use of statins, many specific issues of their practical use in 

various clinical situations cause difficulties: from the choice of drug, dose, goal of 

therapy depending on the degree of cardiovascular risk (CVR) to monitoring the 

effectiveness and safety of statin therapy. 

4. The global practice of using statins shows that the most frequently 

prescribed drugs are currently rosuvastatin and atorvastatin. This is due to the large 

evidence base of the effectiveness of these drugs, the breadth of indications and 

experience of their use in various clinical situations (acute coronary syndrome, 

chronic coronary syndrome, the period after a stroke or transient ischemic attack, 

diabetes, arterial hypertension, obliterative peripheral arterial disease, etc.). 
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CHAPTER 2 

MATERIALS AND METHODS 

 

The experimental part of the master thesis was conducted in collaboration with 

Pharmacie Chaouki (Ouled Mrah Sidi Aissa Centre Beni Mellal, Morocco). 

The study was conducted in the period from August 12, 2023 to October 20, 

2024. Our study included 30 pharmacy visitors who were diagnosed with chronic 

coronary heart disease and are using combination therapy with rosuvastatin. 

For the purposes of the master thesis a questionnaire was developed for 

surveying of patients / pharmacy visitors with chronic coronary heart disease and are 

using combination therapy with rosuvastatin (table. 2.1.) 

The questionnaire included questions of a general nature regarding the age, 

gender, as well as special questions related antiatherogenic therapy with rosuvastatin, 

medication adherence and quality of life. Particular attention was also paid to the 

assessment of criteria of efficacy and safety in such category of patients. 

Materials were presented in hard copy, and there was also (optionally) an 

opportunity to take a Google Form survey. 

Also, based on the results of the survey, practical recommendations for 

physicians, pharmacists and patients about alternative ways to improve 

antiatherogenic therapy adherences in Moroccan chronic coronary heart disease 

patients.  

Based on the results of the study, practical recommendations were developed 

for Moroccan chronic coronary heart disease patients about antiatherogenic therapy 

with rosuvastatin. 

The methodological basis of the study is the principles of objectivity and 

consistency. The work uses a complex of general scientific and special methods: 

theoretical, generalization, data systematization, comparison, methods of studying  

literary sources, analysis, questionnaire method, statistical methods, etc. 

The data obtained from the experimental study were analyzed and stylistically 

processed and presented in the form of tables and diagrams to illustrate the results. 
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                                                                                     Table 2.1 

  Questionnaire for patients / pharmacy visitors with chronic coronary 

heart disease using combination therapy with rosuvastatin 

 

1. Sex and age  

2. Smoking status: ex-smoker, non-smoker, passive 

smoker, active smoker? 

 

3. How long have you had chronic coronary heart disease?  
 

4. What are the main manifestations of this disease?  

5. What comorbid, chronic diseases do you have?  

6. What medications are you taking as part of combination 

therapy? 

 

7. How long did you use rosuvastatin?  

8. Which dose of rosuvastatin do you use?  

9. What side effects did you experience most often while 

using rosuvastatin? 

 

10. Do you follow the rules for rational prescribing of 

medicines? 

 

11. How often do you see your doctor and monitor your 

condition? 

 

12. What laboratory tests do you usually monitor to control 

the efficacy of rosuvastatin therapy? 

 

13. What laboratory tests do you usually monitor to control 

the safety of rosuvastatin therapy? 

 

14. Does this disease affect your quality of life?  

15. What is the pharmacist's role in improving the efficacy 

and safety of drug therapy with rosuvastatin? 
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Conclusions for chapter 2 

 

1. The experimental part of the master thesis was conducted in collaboration 

with Pharmacie Chaouki (Ouled Mrah Sidi Aissa Centre Beni Mellal, Morocco). For 

the purposes of the survey were pooled 30 pharmacy visitors with chronic coronary 

heart disease and are using combination therapy with rosuvastatin.  

2. The questionnaire included questions of a general nature regarding the age, 

gender, as well as special questions related antiatherogenic therapy with rosuvastatin, 

medication adherence and quality of life. Particular attention was also paid to the 

assessment of criteria of efficacy and safety in such category of patients. 
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CHAPTER 3 

 

EVALUATION OF MEDICATION ADHERENCE AMONG CHRONIC 

CORONARY HEART DISEASE MOROCCAN PATIENTS USING 

COMBINATION THERAPY WITH ROSUVASTATIN 

(EXPERIMENTAL PART) 

 

3.1. Survey of Moroccan pharmacy visitors concerning atherosclerosis  

management with rosuvastatin 

     

The total number of surveyed pharmacy visitors was 30. The inclusion criteria 

were: diagnosis with chronic coronary heart disease, use of rosuvastatin; 

volunteering to take part in the survey. 

The main characteristics of the surveyed pharmacy visitors are presented in 

the table 3.1. 

Table 3.1 

Characteristics of surveyed pharmacy visitors with asthma 

# Patients characteristics Indicator % from 

total 

amount 

1. Sex   

Female 10 33.33 

Male 20 66.67 

2. Minimal age, years 48  

3. Maximal age, years 83  

4. Smoking patients  5 16.67 

5. Experience of  rosuvastatin therapy 30 100 

 

From all surveyed pharmacy visitors, 10 were females (33.33%) and 20 were 

male (66.67%). The average age was 65.5, the youngest respondent was 48 years old 



25 
 

 

and the oldest – 83 years old. 5 % of pharmacy visitors were smoking persons with 

chronic coronary heart disease. From the surveyed pharmacy visitors, 100 % 

experienced rosuvastatin therapy. 

Characteristics of chronic coronary heart disease patients according to 

rosuvastatin medications are presented in Table 3.2. 

Table 3.2 

Patients with chronic coronary heart disease according to rosuvastatin use 

Type of statins 

therapy 

Dose of rosuvastatin Indicator % from total 

amount 

Middle-intensity 

statin therapy 

5 2 6.67 

10 10 33.33 

High-intensity 

statin therapy 

20 15 50.00 

40 3 10.00 

 

The most significant laboratory parameters are lowering LDL cholesterol and 

total cholesterol and increasing HDL cholesterol and lowering triglycerides. 

Normal ranges of Lipid Panel: 

– total cholesterol: 5 mmol/L or below; 

– LDL cholesterol: 3 mmol/L or below; 

– HDL cholesterol: 1 mmol/L or above (for men) and 1.2 mmol/L or above 

(for women); 

– fasting triglycerides: 1.7 mmol/L or below; 

– non-fasting triglycerides: 2.3 mmol/L or below. 

Among our respondents, 24 people (80%) understand the importance of 

laboratory control of results and constantly monitor these indicators, and only 6 

respondents (20%) do not attach due importance to this process. 

The results are presented at Fig. 3.1.  

As part of our research, we also investigated the awareness of our respondents 

about the normal range of the laboratory indicators they monitor. We found out that 

out of 24 respondents who monitor laboratory parameters, 20 people (83%) know the 
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norms of these parameters. 

Usually, our respondents visit their doctor twice a year (this was the most 

popular answer during the survey) and usually during this period they also visit the 

laboratory. 

 

 

Fig. 3.1. Characteristics of respondents about monitoring laboratory 

parameters 

 

We analyzed laboratory parameters in three respondents before treatment with 

rosuvastatin and several months after treatment. The results are presented in the 

Table 3.3.  

The data presented in Table 3.3 demonstrate that all study subjects had a clear 

tendency to decrease/normalize their lipid parameters on rosuvastatin treatment. In 

Patient 2 and Patient 3, the majority of lipid profile parameters reached normal 

values.  

Thus, the presented results indicate the presence of objective reliable criteria 

for the effectiveness of treatment with rosuvastatin-based drugs.   

80%

20%

%

Monitor laboratory parameters Do not monitor laboratory parameters
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Table 3.3 

Analysis of lipid profile under rosuvastatin use 

Laboratory 

tests 

Patient 1 (male) Patient 2 (female) Patient 3 (male) 

before after before after before after 

total 

cholesterol, 

mmol/L 

 

8.7 

 

5.3 

 

6.3 

 

4.6 

 

7.0 

 

4.9 

LDL 

cholesterol, 

mmol/L 

 

5.3 

 

3.2 

 

4.2 

 

2.7 

 

3.9 

 

2.6 

HDL 

cholesterol, 

mmol/L 

 

2.2 

 

1.3 

 

1.7 

 

1.2 

 

1.8 

 

0.9 

fasting 

triglycerides, 

mmol/L 

 

2.3 

 

1.9 

 

1.9 

 

1.6 

 

1.8 

 

 

1.4 

 

In the course of the study, we also found out the most common side effects 

that occurred with the use of rosuvastatin-containing drugs. We also asked how these 

negative effects affected the quality of life of our respondents. 

Our respondents named the following side effects: 

– headache: 12 respondents (40.00 %); 

– constipation, nausea, abdominal pain: 10 respondents (33.33 %); 

– myalgia, rhabdomyolysis: 8 respondents (26.67 %); 

– allergic reactions: 3 respondents (10.00 %); 

– diabetes mellitus: 1 respondent (3.00 %). 

The frequency of diabetes mellitus depends on the presence of risk factors 

(fasting glucose ≥ 5.6 mmol/L, BMI > 30 kg/m2, elevated triglyceride levels, history 

of arterial hypertension). 
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As with other HMG-CoA inhibitors, the incidence of adverse reactions tends 

to be dose-dependent. 

The results are presented at Fig. 3.2. 

 

 

 

Fig. 3.2. The main side effects of rosuvastatin 

 

One of the key methods of combating high cholesterol is to follow a proper 

diet. A hypocholesterol diet is aimed at reducing the consumption of saturated fats, 

trans fats and cholesterol, which can contribute to the formation of plaque in blood 

vessels. This diet is based on foods rich in fiber (vegetables, fruits, whole grains), 

lean protein sources (fish, poultry, legumes), and healthy fats found in olive oil, nuts, 

and seeds. 

When following a hypocholesterol diet, it is important to avoid fried foods, 

limit the consumption of fast food, sausages, fatty dairy products, and confectionery. 

It is also recommended to replace fatty meats with lean counterparts and include 

foods that help reduce “bad” cholesterol, such as avocados, flaxseed, and oily fish. 

A cholesterol-lowering diet is not only a way to lower cholesterol, but also 

helps to improve overall health, reduce the risk of cardiovascular disease, and 

40%

33%

27%

10%

3%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

Headache Constipation, nausea,
abdominal pain

Myalgia,
rhabdomyolysis

Allergic reactions Diabetes mellitus

Headache Constipation, nausea, abdominal pain

Myalgia, rhabdomyolysis Allergic reactions
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maintain an optimal weight. 

In our study, we asked our respondents to what extent they adhere to a 

hypocholesterol diet. So, according to the survey results, we found the following 

picture: 50 % of respondents follow the diet all the time, 25 % do so from time to 

time, and 25 % do not pay due attention to this issue. 

The results are presented at Fig. 3.3. 

 

 

 

Fig. 3.3. Following the diet by the respondents 

 

Therefore, as part of the pharmaceutical care in the pharmacy of this category 

of visitors, we focused their attention on this issue, since diet is a significant indicator 

that positively affects the effect of antiatherogenic therapy. 

One of the aspects that we paid due attention to was the interaction of 

rosuvastatin with other medicines as part of combination therapy in our respondents. 

In the course of the study, we found evidence of both pharmacodynamic and 

pharmacokinetic drug interactions. The most significant interactions are listed in the 

Table 3.4. 

50%

25%

25%

%

Follow the diet all the time Follow the diet from time to time Do not follow the diet
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Table 3.4 

Interactions of rosuvastatin with other drugs 

Drugs Result of interaction 

Ezetimibe the use of rosuvastatin/ezetimibe combination therapy 

allows for effective control of LDL cholesterol levels in 

patients with dyslipidemia, has a neutral effect on glucose 

metabolism, provides a favorable safety profile, and 

stabilization and regression of atherosclerotic plaques 

Gemfibrozil, 

fenofibrate, other 

fibrates and lipid-

lowering doses  

(≥ 1 g/day) of niacin 

(nicotinic acid)  

increase the risk of myopathy when used concomitantly 

with HMG-CoA inhibitors, presumably due to the fact that 

they can cause myopathy when used alone. 

A dose of 40 mg is contraindicated in concomitant use of 

fibrates. Such patients should also start therapy with a dose 

of 5 mg. 

Antacids the simultaneous use of rosuvastatin with antacid 

suspensions containing aluminum or magnesium 

hydroxide reduced the concentration of rosuvastatin in the 

blood plasma by approximately 50%. This effect was less 

pronounced when taking antacids 2 hours after 

rosuvastatin 

Erythromycin the simultaneous use of rosuvastatin and erythromycin 

reduced rosuvastatin AUC by 20% and Cmax by 30%. 

This interaction may be caused by increased intestinal 

motility due to the action of erythromycin. 

Ticagrelor Ticagrelor may affect the renal excretion of rosuvastatin, 

increasing the risk of its accumulation. The combined use 

of ticagrelor and rosuvastatin led to a decrease in renal 

function, increased creatine kinase levels, and 

rhabdomyolysis. 
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Ezetimibe is a representative of a new class of lipid-lowering agents that 

selectively inhibit intestinal absorption of cholesterol by a mechanism of action 

different from other cholesterol-lowering drugs. The properties of the drug include 

the following: 

– inhibition of cholesterol absorption without affecting the absorption of 

TG, fatty and bile acids, progesterone, ethinylestradiol and fat-soluble vitamins A 

and D; 

– promoting the reduction of the amount of cholesterol entering the liver; 

– activation of LDL receptors by enhancing the clearance of LDL 

cholesterol from the blood. 

At the final stage of the study, we assessed the adherence to treatment of our 

respondents. Thus, according to a number of criteria (both subjective and objective), 

we found that 24 respondents (80%) showed a fairly high level of adherence to the 

treatment. and only 20% had an average level of adherence, as they did not take into 

account a number of important recommendations regarding non-pharmacological 

and pharmacological treatment with rosuvastatin-containing drugs. 

The results are presented at Fig. 3.4. 

 

 

Fig. 3.4. treatment adherence of the respondents 

80%

20%

%

High adherence Middle adherence
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One of the most important factors that directly affects patient outcomes is 

adherence to treatment. This therapeutic parameter is defined as the level of patient 

compliance with recommended treatment and involves the shared responsibility of 

both the patient and the physician. 

A good option for improving adherence is a combined approach to increasing 

patient attention to medication therapy, which consisted of the following factors: 

– active counseling by pharmacists and monitoring of medication 

dispensing; 

– educational programs for patients; 

– interaction between pharmacists and primary care physicians; 

– reminder messages. 

Therefore, the issue of adherence to treatment in patients with high 

cardiovascular risk requires widespread discussion and further study, and some 

methods for improving it should already be mastered and actively implemented in 

clinical practice. 

 

3.2. Discussion of the obtained results 

 

Cardiovascular diseases (CVD) are the leading cause of death and disability 

worldwide, leading to more than 18.5 million deaths per year, with CHD causing half 

of them, and 88% of CHD deaths are due to metabolic risk factors. Among them, the 

impact of elevated levels of low-density lipoprotein cholesterol (LDL-C) plays a 

causal role in ~44% of cases. Lifestyle changes combined with rapid population 

aging are leading to an increase in the number of people more susceptible to CVD. 

These include patients with hypercholesterolemia, a pathological condition in which 

the level of cholesterol in the blood exceeds 5.2 mmol/L. Excessive cholesterol 

increases the risk of developing atherosclerosis and serious CVD – arterial 

hypertension (AH), coronary heart disease (CHD), myocardial infarction (MI), and 

stroke. 

Hypercholesterolemia is usually caused by excessive intake of fats in the body 
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against the background of their slow breakdown, physical inactivity, lack of physical 

activity, and a sedentary lifestyle. Hypercholesterolemia can also be familial, i.e., 

develop as a result of a burdened heredity.  

Dyslipidemia is one of the most important modifiable risk factors for CVD. 

Genetic, epidemiologic, and clinical studies have established a causal relationship 

between elevated LDL cholesterol levels and a higher likelihood of CVD. Clinical 

and genetic studies have shown that lowering LDL-C reduces the risk of 

cardiovascular (CV) events, regardless of the mechanism by which this result is 

achieved. In addition, the greater the reduction in LDL-C concentration, the greater 

the clinical benefit. 

Treatment of hypercholesterolemia is much more effective today than it was 

ten years ago. After all, in addition to the main drugs used for this purpose - statins - 

new therapeutic approaches are available that have expanded the possibilities of 

lowering lipid levels. 

According to the recommendations for the treatment of dyslipidemias, lifestyle 

changes, normalization of nutrition and sufficient physical activity are mandatory. 

The main goal of treatment is to achieve target LDL cholesterol levels. 

Treatment should begin with lifestyle modifications: 

– smoking cessation; 

– weight loss, if necessary; 

– increase in physical activity; 

– reducing the consumption of saturated fats and trans fats, while 

increasing the consumption of poly- and monounsaturated fats, etc. 

If these lifestyle measures are not sufficient, drug therapy should be initiated. 

The drugs of choice are statins, as well as ezetimibe in combination with statins. The 

effectiveness of such treatment has been proven in randomized clinical trials. 

According to the guidelines of the European Society of Cardiology and the 

European Atherosclerosis Society (ESC/EAC, 2019), treatment should be prescribed 

taking into account the likelihood of developing CV events of atherosclerotic origin, 

which reflects the combined effect of a number of risk factors on the assessment of 
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its degree. 

The efficacy and good tolerability of rosuvastatin, a hydrophilic statin with 

high hepatoselectivity, is due to its low systemic bioavailability (and therefore low 

risk of myotoxicity) and minimal involvement in the metabolism of the cytochrome 

P450 system. 

The experimental part of the master thesis was conducted in collaboration with 

Pharmacie Chaouki (Ouled Mrah Sidi Aissa Centre Beni Mellal, Morocco). For the 

purposes of the survey were pooled 30 pharmacy visitors with chronic coronary heart 

disease and are using combination therapy with rosuvastatin. 

From all surveyed pharmacy visitors, 10 were females (33.33%) and 20 were 

male (66.67%). The average age was 65.5, the youngest respondent was 48 years old 

and the oldest – 83 years old. 5 % of pharmacy visitors were smoking persons with 

chronic coronary heart disease. From the surveyed pharmacy visitors, 100 % 

experienced rosuvastatin therapy. 

Among our respondents, 24 people (80%) understand the importance of 

laboratory control of results and constantly monitor these indicators, and only 6 

respondents (20%) do not attach due importance to this process. 

We found out that out of 24 respondents who monitor laboratory parameters, 

20 people (83%) know the norms of these parameters. 

Usually, our respondents visit their doctor twice a year (this was the most 

popular answer during the survey) and usually during this period they also visit the 

laboratory. 

We also found out the most common side effects that occurred with the use of 

rosuvastatin-containing drugs. We also asked how these negative effects affected the 

quality of life of our respondents. 

Our respondents named the following side effects: headache: 12 respondents 

(40.00 %); constipation, nausea, abdominal pain: 10 respondents (33.33 %); myalgia, 

rhabdomyolysis: 8 respondents (26.67 %); allergic reactions: 3 respondents (10.00 

%); diabetes mellitus: 1 respondent (3.00 %). 

In our study, we asked our respondents to what extent they adhere to a 
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hypocholesterol diet. So, according to the survey results, we found the following 

picture: 50 % of respondents follow the diet all the time, 25 % do so from time to 

time, and 25 % do not pay due attention to this issue. 

At the final stage of the study, we assessed the adherence to treatment of our 

respondents. Thus, according to a number of criteria (both subjective and objective), 

we found that 24 respondents (80%) showed a fairly high level of adherence to the 

treatment. and only 20% had an average level of adherence, as they did not take into 

account a number of important recommendations regarding non-pharmacological 

and pharmacological treatment with rosuvastatin-containing drugs. 

Thus, correction of dyslipidemia with statins has been a cornerstone of CVD 

prevention for several decades. Since most patients require long-term (lifelong) statin 

therapy, the issue of adherence to these medications is extremely important. 

 

3.3. Practical recommendations for the rational use of statins 

(rosuvastatin) 

 

 Cardiovascular diseases are the leading cause of mortality in the world. 

Statins, as inhibitors of 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) 

reductase, are the mainstay of dyslipidemia treatment to to reduce cardiovascular 

risk. Dyslipidemia is one of the key risk factors for atherosclerosis and its 

complications, including coronary heart disease (CHD) and cerebral stroke. 

Reducing LDL cholesterol levels is the main objective of therapy with lipid-

lowering drugs. Statins, as HMG-CoA reductase inhibitors, are the mainstay of 

dyslipidemia treatment due to their ability to block the synthesis of cholesterol 

synthesis in the liver and increase the activity of LDL receptors. 

One of the most powerful statins widely used to lower blood lipids is 

rosuvastatin. Its effectiveness has been confirmed by numerous clinical trials that 

have demonstrated a significant reduction in low-density lipoprotein (LDL) levels, 

an increase in high-density lipoprotein (HDL) levels, as well as an effect on other 

components of the atherogenic lipid profile. Due to its pronounced hypolipidemic 
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effect and pleiotropic properties, rosuvastatin is the drug of choice for patients with 

dyslipidemia and and high risk of cardiovascular complications, it can cause 

regression of the atherosclerotic process and is effective for primary and secondary 

prevention of cardiovascular events. 

Rosuvastatin provides a significant and predictable reduction in LDL 

cholesterol in a dose-dependent manner. Its features include: 

 high selectivity for liver cells; 

 long half-life (nearly 19 hours); 

 low susceptibility to metabolism through the cytochrome P450. 

Rosuvastatin is a fully synthetic inhibitor of 3-hydroxy-3-methylglutaryl-

coenzyme A (HMG-CoA) reductase and has a dose-dependent pharmacokinetics. Its 

absolute bioavailability is approximately 20%. Rosuvastatin acts by competitively 

inhibiting the enzyme HMG-CoA reductase, which is key in cholesterol synthesis, 

which leads to a decrease in intracellular cholesterol levels and stimulates the 

expression of LDL receptors on the surface of hepatocytes. The result is: 

- reducing the level of LDL, the main fraction of atherogenic lipoproteins; 

- decrease in the level of apolipoprotein B, the main structural protein of 

atherogenic particles; 

- reducing the level of triglycerides; 

- increasing the level of HDL. 

Thus, rosuvastatin not only reduces the level of atherogenic lipids, but also 

helps to reduce the progression of atherosclerosis. 

The recommended initial dose is 5mg or 10mg orally once daily for patients 

who have not previously used statins and those who have been switched to 

rosuvastatin from another HMG-CoA reductase inhibitor. When selecting the initial 

dose, the cholesterol level of each individual patient and the risk of cardiovascular 

disorders in the future, as well as the likelihood of adverse reactions, should be taken 

into account. If necessary, the dose can be increased to the next level after 4 weeks 

(see Pharmacodynamics). Given that adverse reactions occur more often with a dose 

of 40 mg than with lower doses, the final titration of the dose to 40 mg should be 
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made only in patients with severe hypercholesterolemia and a high risk of 

cardiovascular disorders (in particular in patients with familial 

hypercholesterolemia), who failed to achieve the goal of treatment with a dose of 20 

mg and who will be under regular observation. At the beginning of taking the drug 

at a dose of 40 mg, specialist supervision is recommended. 

The recommended initial dose for patients aged > 70 years is 5 mg. No other 

age-related dose adjustment is required. 

No dose adjustment is required in patients with mild to moderate renal 

impairment. 

The recommended initial dose for patients with moderate renal impairment 

(creatinine clearance < 60 mL/min) is 5 mg. A dose of 40 mg is contraindicated in 

patients with moderate renal impairment. The use of rosuvastatin in patients with 

severe renal impairment is contraindicated in any dose. 

The drug is contraindicated during pregnancy or lactation. 

Women of childbearing age should use appropriate contraception. 

Rosuvastatin, like other HMG-CoA reductase inhibitors, should be 

administered with caution to patients with factors that cause 

myopathy/rhabdomyolysis. 

 

These factors include: 

 renal dysfunction; 

 hypothyroidism; 

 a history of hereditary muscle diseases in the individual or family history; 

 a history of myotoxicity with other HMG-CoA reductase inhibitors or fibrates; 

 alcohol abuse; 

 age > 70 years; 

 situations that may lead to an increase in the level of rosuvastatin in the blood 

plasma; 

 simultaneous use of fibrates. 
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Contraindications: 

 hypersensitivity to rosuvastatin or to any other components of the drug; 

 liver disease in the active phase, including a persistent increase in serum 

transaminases of unknown etiology and any increase in serum 

transaminases that is 3 times higher than the upper limit of normal; 

 severe renal dysfunction (creatinine clearance < 30 ml/min); 

 myopathy; 

 simultaneous use with cyclosporine; 

 pregnancy or lactation. The drug is contraindicated in women of 

reproductive age who do not use proper contraception. 

A dose of 40 mg is contraindicated in patients with a predisposition to 

myopathy/rhabdomyolysis. Risk factors may include: 

 moderate renal impairment (creatinine clearance < 60 ml/min) 

 hypothyroidism; 

 a history of hereditary muscle diseases in an individual or family history; 

 history of myotoxicity caused by the use of other HMG-CoA reductase 

inhibitors or fibrates; 

 alcohol abuse; 

 situations that may lead to an increase in the concentration of rosuvastatin 

in the blood plasma; 

 patients belonging to the Mongoloid race; 

 concomitant use of fibrates. 
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Conclusions for chapter 3 

 

1. The experimental part of the master thesis was conducted in collaboration 

with Pharmacie Chaouki (Ouled Mrah Sidi Aissa Centre Beni Mellal, Morocco). For 

the purposes of the survey were pooled 30 pharmacy visitors with chronic coronary 

heart disease and are using combination therapy with rosuvastatin. 

2. Among our respondents, 24 people (80%) understand the importance of 

laboratory control of results and constantly monitor these indicators, and only 6 

respondents (20%) do not attach due importance to this process. We found out that 

out of 24 respondents who monitor laboratory parameters, 20 people (83%) know the 

norms of these parameters. 

3. The most typical side effects were: headache: 12 respondents (40.00 %); 

constipation, nausea, abdominal pain: 10 respondents (33.33 %); myalgia, 

rhabdomyolysis: 8 respondents (26.67 %); allergic reactions: 3 respondents (10.00 

%); diabetes mellitus: 1 respondent (3.00 %). 

4. 50 % of respondents follow the diet all the time, 25 % do so from time to 

time, and 25 % do not pay due attention to this issue. 24 respondents (80%) showed 

a fairly high level of adherence to the treatment. and only 20% had an average level 

of adherence, as they did not take into account a number of important 

recommendations regarding non-pharmacological and pharmacological treatment 

with rosuvastatin-containing drugs. 

5. Medical, pharmaceutical specialists and also patients should be involved in 

the pharmacotherapy process with rosuvastatin-based medicines, which will 

positively impact the effectiveness and safety indicators of the therapy for this 

disease.  
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CONCLUSIONS 

 

1. Atherosclerosis is a chronic pathological condition that underlies most 

cardiovascular diseases. The high efficacy of statins in the primary and secondary 

prevention of cardiovascular diseases has been confirmed by numerous clinical 

studies. Rosuvastatin is one of the most effective and safety statins mowdays. 

2. Among our respondents, 24 people (80%) understand the importance of 

laboratory control of Lipid profile and constantly monitor these indicators, and only 

6 respondents (20%) do not attach due importance to this process. We found out that 

out of 24 respondents who monitor laboratory parameters, 20 people (83%) know the 

norms of these parameters. 

3. The most typical side effects of rosuvastatin-based medicines were: 

headache: 12 respondents (40.00 %); constipation, nausea, abdominal pain: 10 

respondents (33.33 %); myalgia, rhabdomyolysis: 8 respondents (26.67 %); allergic 

reactions: 3 respondents (10.00 %); diabetes mellitus: 1 respondent (3.00 %). 

4. 50 % of respondents follow the diet all the time, 25 % do so from time to 

time, and 25 % do not pay due attention to this issue. 24 respondents (80%) showed 

a fairly high level of adherence to the treatment. and only 20% had an average level 

of adherence, as they did not take into account a number of important 

recommendations regarding non-pharmacological and pharmacological treatment 

with rosuvastatin-containing drugs. 

5. Medical, pharmaceutical specialists and also patients should be involved in 

the pharmacotherapy process with rosuvastatin-based medicines, which will 

positively impact the effectiveness and safety indicators of the therapy for this 

disease.  
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