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Abstract: 

Background: Hypolipidaemic drugs are the most commonly prescribed medications for cardiac and neurological 

disorders.Our study was focused on assessing  the risk and benefits of hypolipidameic drugs along with their 
prescription patterns and their drug related problems. 

Methods: An observational prospective study was carried out in 224 patients following the consent of protocol by the 

Institutional Review Board for evaluating the risk and benefits of hypolipidaemic drugs. Data were scrutinized using 

open epi version 2 software and WHO core prescribing indicators. 

Results: Prescription pattern disclosed that 96.42% patients were advised with atorvastatin and was mostly 

prescribed for cardiovascular accident (31.25%) cases. On risk assessment based on plasma lipid levels 

32.58%,13.39%  patients had borderline high and high level of total cholesterol respectively; 51.78%, 6.69% patients 

had borderline high and high level of triglycerides respectively. 76.69% men and 82.41% women had low HDL 

cholesterol levels, while 16.07%,7.5% and 1.33% patients had borderline high and very high levels of LDL-C 

respectively. On benefit assessment based on plasma lipid profile, the mean value of LDL-C after treatment with 

statins showed a significant decrease in the LDL-C . B ased on the WHO core drug prescribing indicators the 

mean number of drugs per prescription was 4.2. Drugs prescribed by generic name and from essential drug list was 
9.13 and 62.49% respectively. Percentage of encounters with an antibiotic and an injection prescribed was 49.55% 

and 91.07% respectively. 

Conclusion: This study outlines that statins use have shown satisfactory benefit in the reduction LDL-C levels and 

other cardiovascular diseases. Similar studies ought to be done to enlighten the physicians regarding the advantages 

on prescribing hypolipidaemic drugs. 
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INTRODUCTION: 

Hyperlipidemia is a family of disorders that are 

characterised by abnormally high levels of lipida 

(fats) in the blood. While fats play a vital role in the 

body's metabolic processes, high blood levels of fats 
increase the risk of coronary heart disease (CHD)[1]. 

Hyperlipidemia is one of the major risk factors which 

is associated with atherosclerosis and atherosclerosis 

– induced conditions, such as coronary heart disease, 

ischemic cerebrovascular disease and peripheral 

vascular disease. World Health Organization (WHO) 

has reported that approximately 60% of Indians will 

be affected by cardiovascular diseases by 2020[2]. 

 

The hyperlipidemia is traditionally defined as 

conditions in which the concentration of cholesterol 

or triglyceride-carrying lipoproteins in plasma 
exceeds an arbitrary normal limit. These lipoproteins 

deposit in the interstitial space of arteries arising from 

aorta, restricting the blood supply to the heart. This 

phenomenon is known as atherosclerosis. Higher 

deposition of lipoproteins completely blocked the 

blood supply to the heart, and thus myocardial 

infarction (MI) occurs, which is commonly known as 

heart attack. 

 

In the United States, more than 100 million, or roughly 

53% of adults, have elevated LDL- C levels. Yet, 
fewer than 50% of patients with high LDL-C receive 

treatment to reduce their levels, and among those 

receiving treatment, fewer than 35% achieve adequate 

control. Further, approximately 31 million American 

adults have total cholesterol levels that exceed 240 

mg/dL, placing them at about twice the risk of 

ASCVD compared to those with total cholesterol 

levels that are at goal. 

 

Several factors are associated with an increased risk 

of hyperlipidemia. Modifiable risk factors include a 

diet high in saturated or trans fats, physical inactivity, 
smoking, and obesity. Secondary causes of elevated 

LDL-C include diseases such as biliary obstruction, 

chronic kidney disease, type 2 diabetes mellitus, high 

blood pressure, and hypothyroidism. Medications 

such as diuretics, cyclosporine, and glucocorticoids 

can also contribute to elevated LDL-C levels [3]. 

 

Because patients with low high-density lipoprotein 

(HDL) cholesterol (HDL-C) are at high risk for 

clinical coronary artery disease (CAD) events, these 

patients require aggressive treatment with lifestyle 
modifications—increased exercise, smoking 

cessation, and weight loss in overweight patients—

and available pharmacological agents. Drugs that 

raise HDL- C include nicotinic acid, fibric acid 

derivatives, estrogens, 3-hydroxy-3-methylglutaryl 

coenzyme A reductase inhibitors (statins), α-blockers, 

and alcohol. The statins are the agents with the 

greatest evidence for slowing progression of CAD & 
reducing clinical events in patients with  low HDL-

C.[4] 

 

Drug utilization studies (DUS) were defined by the 

World Health Organization (WHO) in 1977 as 

studying the   marketing, distribution, prescription, 

and use of medicinal products in a society, with 

special emphasis on the resulting medical and 

socioeconomic consequences[5]. Studies on the 

process of drug utilization focus on the factors related 

to the prescribing, dispensing, administering, and 

taking of medications, and its associated events, 
covering the medical and non medical determinants 

of drug utilization, the effects of drug utilization, as 

well as studies of how drug utilization relates to the 

effects of drug use, beneficial or adverse[6]. Drug 

utilization research may provide insights into different 

aspects of drug use and drug prescribing, such as 

pattern of use, quality if use, determinants of use, and 

outcome of drug use[7]. 

 

Drug related problems (DRP’s) can be defined as any 

events that is drug related that results in harm or in 
providing less than optimum medical care to patients. 

DRP’s can include under-prescribing, inappropriate 

prescribing, sub therapeutic doses, overdosing, 

adverse drug events, patient non-compliance, 

unnecessary drug use and others. Pharmacists 

interventions and proper patient counseling can 

enhance adherence and compliance, and consequently 

minimize non-compliance related therapy problems[8]. 

In case of most of the diseases, drug therapy will 

enhance health related quality of life. However, 

inappropriate use of drugs may be harmful and could 

evoke new adverse symptoms. A paradoxical 
consequence is that drug therapy has gradually 

become more complex, thus it makes increasingly 

challenging to prescribe drug approximately[9]. 

 

DRP’s are of major concern in view of their physical, 

psychological and economic burden to the patients 

and to the society as a whole[10, 11]. Thus optimizing 

drug therapy by preventing drug related problems may 

influence the health costs, potentially save lives and 

enhance patients quality of life[12,13]. 

 
Clinical pharmacist by providing various clinical 

pharmacy services, can improve patient care and 

decrease health care cost by his or her intervention to 
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optimize the medication use, avoid and investigate 

drug related problems such as ADR’s, Drug- Drug 

interactions, appropriate drug and dose of drug, 

medical error etc[14]. However, drug therapy 

optimization by preventing DRP’s definitely has 
greater influence on health expenses, potentially save 

lives and improve patient quality of life[15]. 

Polypharmacy is now common, and carries a high risk 

of drug – drug interaction and drug – disease 

interaction. These may cause adverse effects, or 

therapeutic effects of the combined medicines may 

change, with serious consequences of health[16]. 

 

MATERIALS AND METHODS:  

The study was conducted in inpatient wards of the 

department of general medicine 1050 bedded teaching 

hospital. This was a cross sectional observational 
study that was conducted for a 6-month period. The 

subjects who were of age 18 years and above, Patients 

who are prescribed with hypolipidemic drugs and 

subjects who were willing to participate in the study 

and signed written informed consent were included. 

Lactating and pregnant women up to 12 weeks after 

Partum and subjects with psychiatric disorders and 

those who were unable to answer the questions and all 

patients with renal impairment were excluded. Data 

was collected from the selected subjects. Subjects 

were also counselled about their disease during their 
hospitalization. Collected data were entered in 

Microsoft Excel to evaluate the objectives of the 

study. 

 

Study Tools:  

Patient’s social history, location, and demographic 

details; clinical data including duration of hospital 

stay, radiographic details, laboratory profile, 

diagnosis, symptoms, etc. therapeutic data including 

the name, route, dose, and frequency of the drug; the 

duration of therapy and other relevant details were 

recorded in a suitably-designed individual case record 
form by reviewing their prescriptions, medical 

records, and caretakers. Ethical Clearance The study 

was approved by H.S.K College Of Pharmacy, 

Bagalkot institutional ethical committee on human 

subjects research with approval number IEC No; 

HSKCOP/IEC/19/7. Subjects meeting the inclusion 
and exclusion criteria who hospitalised in cardiology 

department were explained about the purpose of the 

study and informed consent was obtained. Data was 

collected from the selected subjects with the help of a 

self-designed data collection form. Patients prescribed 

with hypolipidemic drugs were recorded. All samples 

were analyzed for prescription patterns, risk and 

benefits, DRPs. All prescriptions were checked for 

DDIs and TDD. Interactions were confirmed by 

standard reference such as Micromedex version 2. All 

the data were represented as percentage and 

proportions. Collected data were entered in Microsoft 
Excel to evaluate the objectives of the study. 

 

Statistical Analysis: 

Data analysis was done using the statistical 

methods like percentages, proportion, and student’s t 

(paired) test to arrive at a conclusion for finding the 

significant differences. 

 

RESULTS: 

The study included a total of 224 patients were 

enrolled in the study, out of which 133 male patients 
out of which 11(8.27%) belongs to 80 and above age 

group followed by 30 (22.54%) under 70-79 years age 

group, 38(28.57%) under 60-69 years age group, 25 

(18.79%) under 50-59 years age group, 20(15.03%) 

under 40-49 years age group, 9(6.76%) under 30-39 

years age group. Out of 91 female patients 9 (9.89%) 

belong to 80 and above age group followed by 

33(36.26%) under 70-79 years age group, 

20(21.97%)under 60-69 years age group, 15(16.48%) 

under 50-59% years age group, 11(12.08%) under 40-

49 years age group, 3(3.29%) under 30-39 years age 

group. [Results were summarized in Table 1 and fig 1 
&2]. 

 

Table 1: Age group and gender wise categorization of hyperlipidemic patients 

Age Sex Total no. of patients % of total no. of patients 

No of males No of females 

30-39 years 9 3 12 5.35% 

40-49 years 20 11 31 13.83% 

50-59 years 25 15 40 17.85% 

60-69 years 38 20 58 25.89% 

70-79 years 30 33 63 28.12% 

Above 80 11 9 20 8.92% 

Total 133 91 224 100% 
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                                    Fig 1 : Age group categorization with percentage of hyperlipidemic patients. 

Table 3 and figure 3 illustrates the Types of hypolipidemic drugs prescribed during the hospitalization. It was observed 

that 2 different types of hypolipidemic drugs (statins) prescribed for 224 patients during our study i.e. Atorvastatin 

216(96.42%) were prescribed majorly in hyperlipidemic patients followed by Rosuvastatin 8(3.57%).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                          Fig 2 : Hypolipidemic drugs prescribed for patients 

 

 Assessment of different disease condition in which hypolipidemic drugs are prescribed 

 This study summarizes different types of diseases for which hypolipidemic drugs were prescribed in which it was 

more prescribed for CVA 70(31.25%) patients, CAD: ACS 47(20.98%) patients, MI 37(16.51%) patients, IHD 

36(16.07%) patients, Hyperlipidemia 17(7.58%) patients, DCA 7(3.12%) patients, CCF 5(2.23%) patients, HTN and 

PAD 2(0.89%) patients, CVT 1(0.44%) patients. [Results summarized in Table 2]. 
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Table 2: Assessment of different diseases in which hypolipidemic drugs are prescribe 

 

 

Prescription pattern of hypolipidemic drugs in different clinical condition 

Table 5 and fig 5 illustrates that during the study period, while analyzing prescription pattern of hypolipidemic drugs 

in patients having HTN with comorbidities, 43(19.19%) prescriptions were Atorvastatin and 3(1.33%) were 

Rosuvastatin and while analyzing patients with DM with comorbidities, 29(12.94%) prescriptions were Atorvastatin 

and 2(0.89%) prescriptions were Rosuvastatin and for patients with other disease conditions, 8(3.57%) prescription 

were Atorvastatin and 2(0.89%) prescriptions were Rosuvastatin. Fixed dose combinations given for patients having 

HTN with comorbidites were Atorvastatin + Aspirin 38(16.96%), Atorvastatin+Aspirin+ Clopidogrel 32(14.28%), 

Atorvastatin +Clopidogrel 7(3.12%) and Rosuvastatin+Aspirin+Clopidogrel 1(0.44%). Fixed dose combinations 

given to patients having DM with comorbidities were Atorvastatin +Aspirin 28(12.5%), Atorvastatin+ Aspirin+ 

Clopidogrel 19(8.48%), Atorvastatin+ Clopidogrel 3(1.33%). Fixed combinations for other conditions were 
Atorvastatin + Aspirin+Clopidogrel 3(1.33%), Atorvastatin + Clopidogrel 6(2.67%). 

 

Table 3: Prescription pattern of hypolipidemic drugs in different clinical condition 

 

 

 

 

 

TYPES OF DISEASE NO. OF PATIENTS % OF PATIENTS 

Myocardial infarction 37 16.51% 

Ischemic heart disease 36 16.07% 

CAD: ACS 47 20.98% 

Cerebrovascular accident 70 31.25% 

Hyperlipidemia 17 7.58% 

Dilated cardiomyopathy 7 3.12% 

Hypertension 2 0.89% 

Congestive cardiac failure 5 2.23% 

Cerebrovascular thrombosis 1 0.44% 

Peripheral artery disease 2 0.89% 

TOTAL 224 100% 

Hypolipidemic 

drugs 

HTN with 

comorbidities 

DM with 

comorbidities 

Others Total 

STATINS     

Atorvastatin 43(19.19%) 29(12.94%) 8(3.57%) 80 (35.71%) 

Rosuvastatin 3(1.33%) 2(0.89%) 2(0.89%) 7 (3.13%) 

FIXED DOSE COMBINATION     

Atorvastatin 

+Aspirin 

38(16.96%) 28(12.5%) 0 66 (29.46%) 

Atorvastatin+ Aspirin+ Clopidogrel 32(14.28%) 19(8.48%) 3(1.33%) 54 (24.10%) 

Atorvastatin+ Clopidogrel 7(3.12%) 3(1.33%) 6(2.67%) 16 (7.14%) 

Rosuvastatin + Aspirin+ 

Clopidogrel 

1(0.44%) 0 0 1(0.44%) 
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Fig 3: Prescription pattern of hypolipidemic drugs in different clinical condition 

 

Clinical condition with lipid profile and prescription pattern of hypolipidemic drugs 

Figure 6 demonstrates that while analyzing lipid profile of patients with HTN with comorbidities 51(52.04%) had 

normal lipid profile and lipid profile of 66(52.38%) were abnormal. Among patients having DM with comorbidities 

39(39.79%) had a normal lipid profile and 49(38.89%) patients were abnormal. And in patients with other disease 

conditions 8(8.16%) had normal lipid profile and 11(8.37%) had an abnormal lipid profile. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Fig 4: Clinical condition with lipid profile and prescription pattern of hypolipidemic drugs 

 

Assessment of risk factors for ischemic heart disease 

In this study, by assessing the risk factors we found that males above 45 years of age were 105(46.87%) patients, 

females above 55 years of age we 65(29.01%) patients, 21(9.37%) patients had a history of CHD, 44(19.64%) of 
male patients having a low HDL level < 40mg/dl, 55(24.10%) of female patients having low HDL level < 50mg/dl, 

83(37.05%) patients are smokers, 117(52.23%) patients had HTN and 88(3.28%) patients had Type 2 DM. [Results 

summarized in Table 4]. 
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Table 4: Risk factors for ischemic heart diseases 

 

Assessment of total Mean plasma lipid level 

In our study, by assessing the mean baseline plasma lipid levels(mg/dl) the lipid profile revealed mean (±SD) level of 

Total cholesterol 365.88(±77.8) mg/Dl, Triglycerides 310.04(±66.8), HDL-C 94.58(±24.31) and LDL-C 

293.49(±103.01).[ Results summarized in Table 5]. 

 

Table 5: Total mean of plasma lipid level (mg/dl) 

 

                                               

Risk assessment based on plasma lipid level 

In our study, on assessing the risk based on plasma lipid level we found that 121(41.51%) patients had total cholesterol 

< 200mg/dl which is desirable, 73(32.58%) patients had total cholesterol 200-239 mg/dl which is borderline high, 

30(13.39%) patients had total cholesterol >240mg/dl which is high. 93(41.51%) had triglycerides <150mg/dl which 

is normal, 116(51.78%) patients had triglycerides 150-199 mg/dl which is borderline high, 15(6.69%) patients had 

triglycerides 200- 499 mg/dl which is high. 102(76.69%) patients had HDL levels < 40 mg/dl which is low in men 

and 75(82.41%) patients had HDL levels <50mg/dl which is low in females. 25(11.16%) patients had LDL-C < 

70mg/dl which is optimal for very high risk, 81(36.65%) patients had LDL-C < 100 mg/dl which is optimal, 

94(41.96%) patients had LDL-C <100-129mg/dl which is near optimal, 36(16.07%) patients had LDL-C <130-

159mg/dl which is borderline high, 17(7.5%) patients had LDL- C 160-189 mg/dl which is high, 3(1.33%) patients 
had LDL-C >190mg/dl which is very high. [ Results summarized in Table 6]. 

 

 

 

 

 

S.No Risk Factors No. of Patients (%) 

1 Age  

Male >45 yr. Female > 55yr 105(46.87%) 

65(29.01%) 

2 History of CHD 21(9.37%) 

3 Low HDL  

Male <40 mg/dl Female <50mg/dl 44(19.64%) 

54(24.10%) 

4 Smoking 83(37.05%) 

5 HTN 117 (52.23%) 

6 Type 2 DM 88(39.28%) 

Lipid Parameters Mean(±SD) 

Total Cholesterol 365.88 (±77.8) 

Triglycerides 310.04 (±66.8) 

HDL-C 94.58 (±24.31) 

LDL-C 293.49 (±103.01) 
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Table 6: Risk assessment based on plasma lipid level 

 

Assessment of WHO core drug prescribing indicators 

In our study, the mean number of drugs per prescription according to WHO core drug prescribing indicators were 
found to be 4.286. The percentage of drugs prescribed by generic name was 9.130%. Percentage of encounters with 

an antibiotic prescribed was 49.55%. Percentage of encounters with an injection prescribed was 91.07%.  

 

Table 7: WHO core drug prescribing indicators 

Percentage of drugs prescribed from essential drug list was 62.49%.[Results summarized in Table 10] 

 

Assessment of benefit based on plasma lipid level before and after treatment 

The table 11 that the level of lipid profile via total cholesterol, triglycerides and LDL-C was found 189.8±3.094, 

178±3.48 and 163.9±1.386 mg/dl at the time of admission respectively, which was significantly (p< 0.0001) decreased 

at the time of discharge with 176.1±2.110, 132±0.9839 and 129.6±5.498 mg/dl respectively. While the level of HDL 

was low at the time of admission which was found to be 44.22±0.8884 mg/dl but at the time of discharge it was 

increased significantly with 50.37±0.7368 mg/dl. This indicates that treatment with hypolipidemic agents was 
effective in this group of participants. 

 

 

 

 

 

Plasma Lipid level(mg/dl) Comments [Risk] No. of patients (%) 

Total cholesterol 

<200 

200-239 

>240 

 

Desirable Borderline high High 
 

121(54.01%) 

73(32.58%) 

30(13.39%) 

Triglycerides 

<150 

150-199 

200-499 
>500 

 

Normal Borderline high High 

Very high 

 

93(41.51%) 

116(51.78%) 

15(6.69%) 
-- 

HDL-C 

<40 

<50 

 

Low(men) Low(women) 
 

102(76.69%) 

75(82.41%) 

LDL-C 

<70 

<100 

<100-129 

<130-159 

160-189 

>190 

 

Optimal for very high risk Optimal 

Near optimal Borderline high High 

Very high 

 

25(11.16%) 

81(36.65%) 

94(41.96%) 

36(16.07%) 

17(7.5%) 

3(1.33%) 

S.no Indicators Value 

1. Mean number of drugs per prescription 4.286 

2. Percentage of drugs prescribed by generic name 9.130 

3. Percentage of encounters with an antibiotic prescribed 49.55 

4. Percentage of encounters with an injection prescribed 91.07 

5. Percentage of drugs prescribed from essential drug list 62.49 
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Table 8: Benefit assessment based on plasma lipid level before and after treatment 

 

Lipid profile measurement Mean ± SEM values 

(mg/dl) 

t- value [Paired ‘t’ Test] P values 

Total Cholesterol BTC 189.8 ± 3.094 4.923 < 0.0001 

ATC 176.1 ± 2.110 

Triglycerides BTG 178 ± 3.48 14.6 < 0.0001 

ATG 132 ± 0.9839 

HDL BHDL 44.22 ± 0.8884 5.881 < 0.0001 

AHDL 50.37 ± 0.7368 

LDL BLDL 163.9 ± 1.386 6.236 < 0.0001 

ALDL 129.6 ± 5.498 

       

Types of DRP’s in patients prescribed with hypolipidemic drugs 

During the study total 123 DRP’s were found. Out of these DRP’s 90(73.17%) were drug – drug interactions, 

23(18.69%) were therapeutic drug duplication and 10(8.13%) untreated indications. [ Results summarized in Table 

9 & 10]. 

Table 9: Types of DRP’s in patients prescribed with hypolipidemic drugs 

 

       Table 10: Description of various DRP’s 

 

Assessment of DDI in hyperlipidemic patients 
In this study, out of 90 DDI’s, 27(12.05%) were found as major drug interactions with 14 prescriptions containing 

Atorvastatin + Digoxin interaction, followed by Atorvastatin + Diltiazem interactions. 63(28.12%) were found as 

moderate interactions of which 13 prescriptions containing Atorvastain+ Clopidogrel interactions, followed by 

Atorvastatin+ Erythromycin interactions. [ Results summarized in Table 11]. 

DRP’s Number of DRP’s (% of DRP’s) 

Drug interaction 90(73.17%) 

Drug duplication 23(18.69%) 

Untreated indication 10(8.13%) 

Total 123(100%) 

pes of DRP’s No. of DRP’s Drugs involved No. of incidence 

Untreated indication 10 Fever 2 

Anemia 5 

Edema 3 

Drug interaction 90 Atorvastatin- Digoxin 14 

Atorvastatin- Diltiazem 10 

Rosuvastatin- Fluconazole 1 

Atorvastatin- Tolvaptan 2 

Atorvastatin- Erythromycin 12 

Atorvastatin -Telmisartan 11 

Atorvastatin-Clopidogrel 13 

Atorvastatin- Azithromycin 10 

Atorvastatin- Fluconazole 2 

Atorvastatin -Rifampin 3 

Rosuvastatin- Amiodarone 4 

Atorvastatin- Amiodarone 8 

Drug duplication 23 Atorvastatin Rosuvastatin 221 
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Table 11: Assessment of drug-drug interaction in prescription of hypolipidemic patients 

  

 

 

 

Interactions No. of patients % of patients 

Major 27 12.05% 

Moderate 63 28.12% 

Total 90 40.17% 

S.no Drug combination No. of cases Severity Consequences of DDI 

1. Atorvastatin 
+ 

Digoxin 

14 Major Concurrent use of atorvastatin and digoxin may 
result in increased plasma concentration of digoxin. 

2. Atorvastatin 

+ 

Diltiazem 

10 Major Concurrent use of atorvastatin and diltiazem may 

result in an increased risk of rhabdomyolysis. 

3. Rosuvastatin 

+ 

Fluconazole 

1 Major Concurrent use of rosuvastatin and fluconazole 

may result in increased rosuvstatin exposure and 

increased risk of myopathy and rhabdomyolysis. 

4. Atorvastatin 

+ 
Tolvaptan 

2 Major Concurrent use of tolvaptan and OATP1B1/B3 

substrates may increased plasma concentrations of 
OATPB1 and OATPB3 substrates. 

S.no Drug combination No. of cases Severity Consequences of DDI 

5. Atorvastatin 

+ 

Erythromycin 

12 Moderate Concurrent use of atorvastatin and erythromycin 

may result in an increased risk of rhabdomyolysis. 

6. Atorvastatin 
+ 

Telmisartan 

 
11 

Moderate Concurrent use of telmisartan and atorvastatin may 
increase the risk of myelopathy. 

7. Atorvastatin 

+ 

Clopidogrel 

13 Moderate Concurrent use of clopidogrel and CYP3A4 

metabolized statins may result in decreased 

formation of clopidogrel active metabolite 

resulting in high on treatment platelet reactivity. 

8. Atorvastatin 

+ 

Azithromycin 

10 Moderate Concurrent use of atorvastatin and azithromycin 

may result in an increased risk of rhabdomyolysis. 

9. Atorvastatin 

+ 

Amiodarone 

8 Moderate Concurrent use of atorvastatin and amiodarone 

may result in an increased risk of myopathy or 

rhabdomyolysis. 
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Therapeutic drug duplication of hypolipidemic drugs 

 

In this study, out of 123 DRP’s 23 therapeutic drug duplications were found, in which 18 (78.26%) prescriptions 
contained duplication of Atorvastatin and 5 (21.73%) prescriptions contained duplication of Rosuvastatin. [Results 

summarized in Table 12. 

Table 12: Therapeutic duplication of hypolipidemic drugs 

 

Suggestions provided by the intervening student pharmacist. 

For the various DRP’s listed in the table 12 and 13 , student pharmacist has proved 35 suggestions which include 

cessation of drug 11 (31.48%) and substitution of drug 24 (68.07%).  

 

Table 13: Suggestion provided by the intervening student pharmacist 

 

Assessment of the outcome of pharmacist intervention. 

The suggestions were evaluated by the physician and out of 35 interventions, 20 (57.14%) were accepted and 15 

(42.85%) were not accepted, change in drug therapy was done in 11 (31.42%) and 24 (68.57%) drug therapy 

remained unchanged.  
 

 

 

 

S.no Drug combination No. of cases Severity Consequences of DDI 

10. Atorvastatin 

+ 

Fluconazole 

2 Moderate Concurrent use of atorvastatin and fluconazole 

may result in an increased risk of myopathy or 

rhabdomyolysis 

11. Atorvastatin 
+ 

Rifampin 

3 Moderate Concurrent use of atorvastatin and rifampin may 
result in decreased atorvastatin concentration 

when administered separately after rifampin or 

increased atorvastatin exposure when 

administered simultaneously with rifampin. 

12. Rosuvastatin 

+ 

Amiodarone 

4 Moderate Concurrent use of amiodarone and rosuvastatin 

may result in evaluation in serum transaminase 

levels. 

S.no. Name of drug No. of duplication cases % of duplication 

comparing with total no 

1. Atorvastatin 18 78.26% 

2. Rosuvastatin 5 21.73% 

3. Total 23 100% 

Suggestions provided Total (%) 

Cessation of drug 11(31.48%) 

Substitution of drug 24(68.57%) 

Total 35(100%) 
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Fig 5: Outcome of pharmacist intervention 

DISCUSSION: 

Drug utilization studies (DUS) has been defined by 

the World Health Organization in 1977 as study of 

marketing, distribution, prescription and use of the 

drugs in society, with special emphasis on the 

resulting medical, social, and economic consequences 

[5]. Drug utilization research may provide insights 

into different aspects of drug use and drug prescribing, 
such as pattern of use, quality of use, determinants of 

use, and outcome of drug use[7]. 

 

Dyslipidemia is one of the major modifiable risk 

factors for the development of cardiovascular disease 

and type two diabetes mellitus[21]. Cardiovascular 

diseases are the major contributors to the global 

burden of chronic diseases. In India CVDs is projected 

to be the largest cause of death and disability by 2020 

with 2.6 million Indians predicted to die due to 

coronary heart disease which constitutes 54.1% of all 

CVD deaths. Nearly half of these deaths are likely to 
occur among young and middle aged individuals(30-

79 years). The preventive measures recommended for 

coronary heart diseases focuses on lowering low-

density lipoprotein cholesterol(LDL-C) as a primary 

target of lipid modifying therapy[22]. 

 

A study conducted by Seema et al at a tertiary care 

hospital in North India shows that hypolipidemic 

drugs were prescribed more to males (57.48%) 

compared to females (42.51%). The majority of males  

 

and females were in the age group of 40-65 years and 

50-75 years respectively [18]. In our study, out of 224 

cases, hypolipidemic drugs were prescribed more in 

males 133 (59.37%) compared to females 91 

(40.62%). In age wise classification, the majority of 

males were found to be in the age group of 60-69 years 

and that of females were in the age group of 70-79 
years. 

 

In our study, Atorvastatin was the most prescribed 

hypolipdemic drugs followed by Rosuvastatin. Out of 

224 cases, 216 (96.42%) were prescribed with 

Atorvastatin and 8 (3.57%) were prescribed with 

Rosuvastatin. A similar study conducted by Praveen 

et al at a tertiary care teaching hospital shows that the 

most commonly prescribed hypolipidemic drugs were 

Atorvastatin (85.42%) followed by Rosuvastatin 

(9.79%)[17]. 

 
In our study, it was observed that the various disease 

states in which hypolipidemic drugs were prescribed 

are CVA(31.25%) followed by CAD(20.98%), 

MI(16.51%), IHD(16.07%), (0.44%). A similar study 

conducted by Sreedevi K et al shows that the various 

disease states for which hypolipidemic drugs 

prescribed were CVD followed by DM, thyroid 

disorders, renal insufficiency and osteoporosis[20]. 

 

Among the hypolipidemic drugs, Atorvastatin was the 
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most commonly prescribed drug as monotherapy and 

in fixed dose combination and it was mainly 

prescribed in dyslipidemic patients having HTN with 

comorbidities followed by DM with comorbidities 

and other conditions. The combinations of 
Atorvastatin with Aspirin and clopidogrel was 

prescribed mainly for HTN with comorbid conditions. 

A similar study conducted by Seema et al shows that 

statins, and mostly atorvastatin, is the commonly 

prescribed drug as monotherapy and in fixed dose 

combinations. Fixed dose combinations were 

commonly prescribed to the dyslipidemic patients 

suffering with comorbid conditions such as CAD 

and CVA. HTN with comorbid diseases was the most 

common condition, for which hypolipidemic drugs 

were prescribed. The combinations of atorvastatin 

and aspirin and ACE inhibitors (Ramipril) were 
prescribed mainly for diabetes with comorbid disease 

conditions[18]. 

 

A study conducted by Kamlesh et al in a tertiary care 

hospital shows that on identifying the level of risk 

factors, it was found that 77.2% males and 47.8% 

females were more than 45 years and 55 years of age 

respectively. 10.65% had history of CHD, 25.4% 

patients were smokers with or without tobacco 

chewing, and 67.34% patients had low level of HDL 

cholesterol[19]. In our study, the level of risk factors 
was found that 46.87% males and 29.01% females 

were more than 45 years and 55 years of age 

respectively. 9.37% had history of CHD, 37.05% were 

smokers and 43.74% patients had low level of HDL 

cholesterol, 52.23% had HTN and 39.28% had Type 

2 DM. 

 

A study conducted by Praveen et al showed that 

during the study a few possible drug drug interactions 

were also observed. Major possible interactions 

caused by verapamil (CCBs) were observed in 10 

(2.28%) prescription and moderate interactions 
caused by digoxin and phenytoin was seen in 

84(19.13%) prescriptions without causing any harm to 

the patients[17]. In our study, out of 224 cases,90 

possible drug drug interactions were observed in 

which 27 were major interactions and 59 were 

moderate interactions. Major possible interactions 

caused by digoxin were observed in 14 (6.25%) 

prescriptions, followed by diltiazem 10(4.46%), 

tolvaptan 2(0.89%) and fluconazole 1(0.44%). 

Moderate interactions caused by clopidogrel 

13(5.80%) followed by erythromycin 12(5.35%) 
without causing any harm to the patients. 

 

Suggestions were provided by the intervening student 

pharmacist on the major drug-drug interaction and 

drug duplication. We provided suggestions for 35 

interventions in which the prescriber accepted 20 of 

our suggestions and changed the drug therapy for 11 

patients and for remaining neither suggestion was 
accepted nor drug therapy was changed. 

 

CONCLUSION: 

As the study was focused on drug utilization of 

hypolipdemic drugs, it was concluded that the use of 

statins was higher in the study which is recommended 

as the most effective and better tolerated first line 

therapy for dyslipidemia. Such a rational use of 

hypolipidemic will significantly reduce the LDL-C, 

TG, and TC which is one of the major risk factor for 

atherosclerosis induced conditions. The study also 

depicts that an overall benefit in lowering LDL-C can 
be achieved by hypolipidemic drugs (statins). HTN 

with comorbid diseases was the most common 

condition, for which hypolipidemic drugs were 

prescribed. Statins and mostly atorvastatin is the 

commonly prescribed drug as monotherapy and in 

fixed dose combinations. This is the preliminary study 

and further studies are required to find out broader 

evaluation of the hypolipidemic agents. 
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