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Aprospective study was conducted to evaluate the drug utilization of HMG-CoA reductase inhibitors (statins) in a tertiary care teaching hospital to ensure rational
use, safety, prescribing pattern and economic strategy for 6 months, in which 440 patients prescribed with statins were recruited for the study and the data were
collected and analyzed statistically. Statins were more prescribed in 60-70 years age group and it was prescribed mainly for primary and secondary prevention of
cardiac and cerebro-vascular complications(62.87%) followed by dyslipidemia (29.38%) and hypertriglyceridemia (7.74%). Atorvastatin was more prescribed
(85.42%) than Simvastatin (4.78%) and Rosuvastatin (9.79%). Drug-drug interactions were found with digoxin, verapamil and phenytoin. The DDD/12 bed days
were found to be 82.32, 2.4, and 15 for the three statins respectively. the prescribed daily dose and the defined daily dose were as follows atorvastatin
19.33mg;20mg, Simvastatin 15.73mg;30mg, and for Rosuvastatin 15.73mg;10mg. The cost of the three statins according to the amount utilized was found to be
4918,302 and 887 rupees respectively. The dosages used for Atorvastatin were generally closer to the maintenance dose recommended by WHO. Whereas a
slight difference seen in case of Simvastatin and Rosuvastatin. Though several brands available the least priced statins brands can be selected rather than
costlier brands which cause a drastic increase in patient's drug compliance as well as economic status

INTRODUCTION effects of drug utilization, as well as studies of how drug

The World Health Organization (WHO) in 1997 defined drug utilization relates to the effects of drug use, beneficial or

utilization as the marketing, distribution, prescription and use adverse. Thf,: therapeutlc' practice 1s expectf.:d o k.>e.p rlma?rlly
. . . . . . based on evidence provided by pre marketing clinical trials,

of drugs in a society, with special emphasis on the resulting - )

but complementary data from post marketing period are

needed to provide an adequate basis for improving drug
Drug use is a complex process. In any country a large number therapy.’

of'socio-cultural factors contribute to the ways drugs are used.
In India, these include national drug policy, illiteracy, poverty,
use of multiple health care systems, drug advertising and
promotion, sale of prescription drugs without prescription,
competition in the medical and pharmaceutical market place
and limited availability of independent, unbiased drug
information. The complexity of drug use means that optimal
benefits of drug therapy in patient care may not be achieved

medical, social and economic consequences.'

In recent years pharmacists have been increasingly involved
in many emerging areas of pharmacy in addition to drug
therapy. Pharmacists are expected to share their knowledge in
improving policy decision in hospitals. At drug therapy level,
pharmacists may utilize their expertise in making choice of
drugs include or exclude in the formulary based on
pharmacoeconomics.’

because of underuse, overuse or misuse of drugs. In recent years studies on drug utilization have become a
Inappropriate drug use may also lead to increased cost of potential tool to be used in the evaluation of health systems.
medical care, antimicrobial resistance, adverse effects and The interest in drug utilization studies began in the early

1960s and its importance has increased since then because of
increase in marketing of new drugs, wide variation in the
pattern of drug prescribing and consumption, growing
concern about delayed adverse effects and the increasing

patient mortality.”

Studies on the process of drug utilization focus on the factors
related to the prescribing, dispensing, administering, and
taking of medication, and its associated events, covering the
medical and non-medical determinants of drug utilization, the

concern regarding the cost of drugs.’

The role of clinical pharmacists is to ensure rational, effective
and safe treatment for the patient in their care. This involves
interacting with patient to identify the medicines they have
been taking before they were admitted to hospital and
educating patient on the use of their medicines when they
leave the hospital. Pharmacists, by virtue of their expertise
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and their mission of ensuring optimal patient outcomes,
should work in the process of medicine use improvement
through DUE. °

Thus DUE plays a key role in helping the healthcare system to
understand, interpret and improve the prescribing,
administration and use of medications. The principal aim of
DU research is to facilitate rational use of drugs, which
implies the prescription of a well-documented drug in an
optimal dose on the right indication, with correct information
and at an affordable price. It also provides insight into the
efficacy of drug use i.e. whether a certain drug therapy
provides value for money. DU research can thus help to set
priorities for the rational allocation of health care budgets.’

STATINS

Statins (atorvastatin, fluvastatin, pravastatin, rosuvastatin,
and simvastatin) competitively inhibit 3-hydroxy-3-
methylglutaryl coenzyme A (HMG-CoA) reductase, an
enzyme involved in cholesterol synthesis, especially in the
liver. Statins are more effective than other lipid-regulating
drugs at lowering LDL-cholesterol concentration but they are
less effective than the fibrates in reducing triglyceride
concentration. However, statins reduce cardiovascular
disease events and total mortality irrespective of the initial
cholesterol concentration. Statins should be considered for all
patients, including the elderly, with symptomatic
cardiovascular disease such as those with coronary heart
disease (including history of angina or acute myocardial
infarction), occlusive arterial disease (including peripheral
vascular disease, non-hemorrhagic stroke, or transient
ischemic attacks).

In patients with diabetes mellitus, the risk of developing
cardiovascular disecase depends on the duration and
complications of diabetes, age, and concomitant risk factors.
Statin therapy should be considered for all patients over 40
years with diabetes mellitus (type lcand 2). In younger
patients with diabetes, treatment with a statin should be
considered if there is target-organ damage, poor glycemic
control (HbA,C greater than 9%), low HDL-cholesterol and
raised triglyceride concentration, hypertension, or a family
history of premature cardiovascular disease. Statins are also
used for the prevention of cardiovascular disease events in
asymptomatic individuals who are at increased risk. Statin
treatment should also be considered if the total cholesterol
concentration to HDL-cholesterol ratio exceeds’

The recommendations of the NCEP for dyslipidemia control
are aimed at decreasing or preventing cardiovascular disease
attacks. In coronary heart disease (CHD) or in equivalent
diseases, the target lipid levels are less than 100 mg/dl (2.6
mmol/l), which is called secondary prevention (NCEP, 2002).
Patients with clinical CHD and the equivalent diseases have
the following characteristics:
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1. Clinical CHD: myocardial ischemia (angina), MI,
coronary angioplasty, and/or stent placement, coronary
bypass graft and prior unstable angina.

2.  Carotid artery disease: stroke history, transient ischemic
attack history, carotid stenosis > 50%.

3. Peripheral arterial disease
4. Abdominal aortic aneurysm.
5. Diabetes mellitus.

If the patient does not have any of the above coronary heart
diseases or equivalents, then he or she must be considered for
primary prevention. This prevention is influenced by total
cholesterol and HDL, age, gender, hypertension, family
history of CHD, smoking, etc. All of these are considered as
risk factors for cardiovascular diseases.’

METHODOLOGY

Study design: A prospective study was done for 6 months in
which patient's data was collected from the hospital. Duration
ofthe study was for 6 months which includes 440 subjects and
the study was done under a multi-specialty tertiary care
teaching hospital. Patient's identification was kept
confidential and their medication chart was just reviewed
according to their clinical condition.

Inclusion and exclusion criteria:  Patients who are
prescribed with HMG-CoA reductase inhibitors above age of
18 years. Pregnant women and breast feeding mothers were
excluded from the study.

A specially designed proforma was prepared to collect data
which includes patient demographics (age, sex, past medical
history, past medication history, personal habits, and socio-
economic status), drug details (name of the drug, dosage
form, frequency, route of administration, duration of
treatment) and medication profile.

Subjects fulfilling the inclusion criteria were recruited from
the hospital. The subject's demographical data, physical
examination, past medical history and medication history
were recorded in the proforma. The drugs were categorized
according to the ATC (anatomical therapeutic chemical)
classification system. The collected data from the above
sources were analyzed for:

Dosing pattern: Recommended dosages and dosing
schedule followed for the statins that were prescribed.

Prescribed daily dose (PDD): It is defined as the average
dose prescribed according to a representative sample of
prescriptions. The PDD can be determined from prescription
studies and medical or pharmacy records. PDD is useful in
determining the average daily amount of a drug that is
actually prescribed for a specific indication.
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Defined daily dose (DDD): The DDD is the assumed average
maintenance dose per day for a drug used for its main
indication in adults. It is useful in estimating the drug needs to
provide a good therapeutic care to a patient.

Adverse drug reaction: Any response to a drug which is
noxious and unintended and which occurs at doses normally
used in man for prophylaxis, diagnosis, long therapy of
disease or for the modification of physiological function.

Drug interaction: Drug interaction is a situation in which
substances affect the activity of a drug i.e., the effect are
increased or decreased or produce a new effect that neither
produce its own effect (Drug-drug/Drug-food/Drug-disease
interactions).

Cost effectiveness: Cost-effectiveness analysis thus
measures the incremental cost of achieving an incremental
health benefit expressed as a particular health outcome that
varies according to the indication for the drug.

The statistical analysis was performed using SPSS version 16
software and the results were analyzed by t-test and non-
parametric test.

RESULT

This prospective study involved 440 patients. Among the
patients 265 (60.2%) patients were male and 175 (39.8%)
patients were female (Table 1 & Figure 1). The maximum
number of the patients was found in the 66-75 year age group
which was followed by age group 56-65 years -37.13%, 46-55
years-19.36%, 36-45 years-11.39%, above 75 years-7.74%
and 26-35 years-2.28% (Table 2& Figure 2). The specialty
wise percentage of the patients prescribed with
HMGCoAreductase inhibitors was highest in the cardiology
department which accounts for 50.11% followed by
neurology-21.87%, nephrology-10.25%, general medicine-
7.52%, endocrine-4.33%, general surgery-2.05%, ortho-
1.82%, urology-1.59%)and radiology- 0.46% (Table 3 &
Figure 3). Statins prescribed in the population under study
included atorvastatin, rosuvastatin and simvastatin of which
the drugs were prescribed in 85.42%, 9.79% and 4.78% of the
patients respectively (Table 4 & Figure 4).

Atorvastatin was prescribed in the hospital under different
brand names which included Atorva (ZydusCadila)-29.8%,
Tonact (Lupin)-24%, Storvas (Stancare)-10.67%, Tonact-TG
(Lupin)-8.80%, Aztor (Sun Pharma)-4.8% , Atorlip(Cipla)-
2.93%, Caat (Piramal Healthcare)-2.67%, Stator (Nicolas
Piramal)-0.8%, S tatix (Biocon)-0.8%, Atorva-EZ
(ZydusCadila)-0.53% (Table 5 & Figure 5).

Rosuvastatin was prescribed under brand names Rosuvas
(Ranbaxy)-73.81% and Crestor (Astrazeneca)-26.19%
(Table 6 & figure 6). Similarly Simvastatin was prescribed as
Simvotin(Ranbaxy)-61.90%, Simcard (Cipla)-38.10%(Table
7& Figure 7).
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Table 1: Gender Distribution

Gender No. of Patients (n=440) % of patients
Male 265 60.2%
Female 175 39.8%

Table 1: Shows the distribution of study population in which the male
patients (60.2%) were found to be higher than the female patients (39.8%)

Fig. 1: Gender Distribution
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Table 2: Age Distribution

Age No. of Patients (n=440) % of patients
18-25 0 0.00%
26-35 10 2.28%
36-45 50 11.39%
46-55 85 19.36%
56-65 163 37.13%
66-75 260 59.23%
>75 35 7.74%

Table 2: shows distribution of patients among various age groups.
The maximum numbers of patients were found to be in
66-75 age group(59.23%). (P-value< 0.05)

Fig. 2: Age Distribution
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Table 3: Specialty Wise Distribution Of Statins

Department No. of Patients (n=440) % of patients
Cardiology 221 50.11%
Neurology 96 21.87%
Nephrology 45 10.25%
General medicine 33 7.52%
Endocrione 19 4.33%
General surgery 9 2.05%
Urology 7 1.59%
Ortho 8 1.82%
Radiology 2 0.46%

Table 3 indicates the number of patient prescribed specialty wise.
The highest numbers of patients of about 50.11% (221 patients) were found in
cardiology. (P-value <0.05)

Fig. 3: Specialty Wise Distribution of Statins
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Table 4: Statins Prescribed in Study Population

Statins No. of Patients (n=440) % of patients
Atorvastatin 376 85.42%
Rosuvastatin 43 9.79%
Simvastatin 21 4.78%

Table 4 shows that among the statins prescribed in the study population
atorvastatin was found to be the most common in 85.42% of patients
followed by 9.79% of rosuvastatin and 4.78% of simvastatin. (P-value<0.05)

Figure 4: Statins Prescribed
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Table 5: Brand Wise Distribution of Atorvastatin

Brands No. of Patients (n=440) % of patients
Atorva(ZydusCadila) 13 29.87%
Tonact (Lupin) 90 24.00%
Xtor (Ipca) 52 13.87%
Storvas(Stancare) 40 10.67%
Tonact-TG(Lupin) 33 8.80%
Aztor(Sun Pharma) 18 4.80%
Atorlip(Cipla) 12 2.93%
Caat (Piramal Healthcare) 10 2.67%
Stator(Nicolas Piramal) 3 0.80%
Statix (Biocon) 3 0.80%
Atorva-EZ (ZydusCadila) 2 0.53%

TABLE 5 shows the study population among various brands of
atorvastatin prescribed in which atorva (29.87%) and tonact (24.00%)
were found to be commonest prescribed. (p-value<0.05)

Figure 5: Different Brands of Atorvastatin
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Table 6: Brand Wise Distibution of Rosuvastatin

Brand No. of Patients (n=440) % of patients
Crestor(AstraZeneca) 1 26.19%
Rosuvas(Ranbaxy) 31 73.81%

TABLE 6 shows the study population among various brands of Rosuvastatin
prescribed in which rosuvas (73.81%) was found to be prescribed more.

Figure 6: Brand Wise Distribution of Rosuvastatin
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Table 7: Brand wise Distribution of Simvastatin

Brands No. of Patients (n=440) % of patients
Simcard (Cipla) 8 38.10%
Simvotin (Ranbaxy) 13 61.90%

TABLE 7 shows the study population among various brands of simvastatin
prescribed in which simvotin (61.90%) was found to be prescribed more.

Fig. 7: Brand wise Distribution of Simvastatin
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Table 8: Indications for Statins

Indication No. of Patients (n=440) % of patients
1°& 2° Prevention of CHD and CVD 277 62.87%
Hyperlipidemia 129 29.38%
Hyperlipemia 34 7.74%

TABLE 8 shows the various indications for which statins prescribed in
which 62.87% was indicated for 1°& 2° prevention of CHD and CVD
followed by 29.38% for hyperlipidemia and 7.74% for hyperlipemia.
(P-value <0.05)

Fig. 8: Indication for Statins
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Among the patients under study, statins were prescribed for
primary and secondry prevention of CHD and CVD in 277
patients (62.87%), Hyperlipidemia in 129 patients (29.38%)
and Hyperlipemia in 34 patients (7.74%) -table 8 and figure 8.

Statins were prescribed under the strengths of 10 mg, 20mg,
40 mg and 80 mg depending on the severity of the disease.
Among 213 (48.52%) patients 10 mg atorvastatin was
prescribed which was followed by 20 mg-70(15.95%)
patients, 40 mg-91 (20.73%) and 80mg in 1(0.23%) patient.

Similarly in case of rosuvastatin, the drug was prescribed
10mg among 18 (4.10%) patients and 20 mg among 24
(5.47%) patients. Simvastatin 10 mg was prescribed among
12 (2.73%) patients followed by 20 mg among 12 (2.05%)
patients (Table 9 and Figure 9). During the study a few
possible drug-drug interactions were also observed. Major
possible interactions caused by verapamil (calcium channel
blocker) were observed in 10 (2.28%) prescription and
moderate interactions caused by digoxin and phenytoin was
seen in 84 (19.13%) prescriptions (Table 10, Figure 10)
without causing any harm to the patients.Total defined daily
dose (DDD) and cost of total defined daily dose (DD) of
various dose strength of atorvastatin, simvastatin and
rosuvastatin has been shown in table no. 11, 12 and 13
respectively.

Costs of prescribed brands of statins (per tablet) have been
indicated in table no.14.

Table 15 indicates the use of ATC/DDD methodology as
developed by WHO DUR group. The DDD/1000 /day was

Fig. 9: Doses Prescribed in study Population
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Table 9: Doses Prescribed in Study Population
Statin Percentage of patients

Percentage of patients Percentage of patients Percentage of patients

(10mg) (20mg) (40mg) (80mg)
Atorvastatin 213(48.52%) 70(15.95%) 91(20.73%) 1(0.23%)
Rosuvastatin 18(4.10%) 24(5.47%) 0(0.00%) 0(0.00%)
Simvastatin 12(2.73%) 9(2.05%) 0(0.00%) 0(0.00%)

In table 9 it was found that 10mg oral formulation of Atorvastatin (atorva-60 patients and tonact-47 patients) was prescribed
highest followed by 20 and 40 mg formulations. Rosuvastatin and Simvastatin were least prescribed. (P-value <0.05)
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Fig. 10: Drug-Drug Interactions

25.00% -

20.00% 4

15.00% -

10.00%

5.00% -

Praveen KG - Drug Utilization and Evaluation of Hmg-coa Reductase Inhibitors in Tertiary Care Teaching Hospital

FMAJIOR

19.13%
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Table 10: Possible Drug-Drug Interactions

Interactions No. of Patients (n=440) % of patients
MAJOR (Verapamil) 10 2.28%
MODERATE(Digoxin, Phenytoin) 84 19.13%
TOTAL 94 21.41%

Drug-drug interactions were found in 94(21.41%) prescriptions has
shown moderate interactions without causing harm to the patients.

Table 14: Cost (in Rs.) of Different Brands of Statinsprescribed (per Tablet)

Brand 10mg 20mg 40mg 80mg
Atorva 9.4 17.85 19 27.78
Tonact 10.6 12.02 174 -
Xtor 75 12 18 -
Storvas 9.33 18 - -
Tonact-tg 13.83 - -
Atorlip 8.55 - -
Aztor 8.3 15.2 19.8 -
Caat 8.7 - -
Stator 3.69 - -
Statix 6.9 - -
Atorva-ez 16 - -
Simvotin " 18.5 - -
Simcard 9.43 15 - -
Crestor 18 32 - -
Rosuvas 11.55 26.54 - -

Table 11: Defined Daily Dose of Statins (Atorvastatin)

Dose DDD Units Total DDD  Total cost (Rs.)
10mg 0.5 213 106.5 2128.48
20mg 1 70 70.0 1071.03
40mg 2 91 182.0 1691.20
80mg 4 1 4.0 27.780
Total 375 362.5 4918.49

Table 12: Defined Daily Dose of Statins Simvastatin

Dose DDD Units Total DDD  Total cost (Rs.)

10mg 0.333333 9 2.9997 94.5
20mg 0.666667 12 8.000004 208
Total - 21 10.9997 302.5

Table 13: Defined Daily Dose of Statins Rosuvastatin

Dose DDD Units Total DDD  Total cost (Rs.)
10mg 1 18 18 212.1
20mg 2 24 48 675.18
Total - 42 66 887.28

found to be 6.88(82.59%) doses for atorvastatin, 0.2(2.40%)
doses for Simvastatin and 1.25(15%) for Rosuvastatin. The
DDD/12 bed days were found to be 82.32, 2.4, and 15 for the
three statins respectively. the prescribed daily dose and the
defined daily dose were as follows atorvastatin
19.33mg;20mg, Simvastatin 15.73mg;30mg, and for
Rosuvastatin 15.73mg;10mg. The cost of the three statins
according to the amount utilized was found to be 4918,302
and 887 rupees respectively.

DISCUSSION

The role of a pharmacist in clinical settings has undergone a
revolutionary change. Today a pharmacist is not confined to
the task of dispensing medicines only, but shoulders the
responsibility in the mission of providing drug therapy to a
patient in order to alleviate/cure illness. Pharmacists are
trained to provide specialist services- health screening,
diabetes care, immunizations, patient education on disease
and medicines, nutrition, anticoagulation, chemotherapy and
many more. Pharmacists are trained in the basic principles of
drug education. This includes acquiring and understanding

Table 15: Drug Utilization Metrics

STATIN SATC code Total No.of Precribed DDD  Total DDDs  DDD/1000  DDD/12 bed PDD  Cost (Rs.)
Patients strength (mg) inhabitants days (mg)
(n=440) (mg) Day
ATORVA STATIN ~ C10AA05 376 10,20,40,80 20 362.5 6.86 82.32 19.33 4918.49
SIMVA STATIN C10AA01 21 10,20 30 10.99 0.2 240 15.73 302.5
ROSUVA STATIN  C10AA07 43 10,20 10 66 1.25 15.00 15.73 887.28
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drug information, focus on drug use problems, drug
utilization reviews, verbal skills in patients counseling, etc.,.
These skills are acquired with the objective of providing
optimal patient care.

As statins are heavily used in this large corporate 1765 bedded
hospital, this short term study was done to give an insight of
utilization of statins in our hospital. Several studies have

. . . . . »97 L, 11, N
shown the incidence of an increase in usage of statins.”” '* """
13,14

Patient who were prescribed statins have the presence of
established hyperlipidemia, stroke, diabetes, cardiovascular
disorders, which indicates the essential need for statin therapy
as per national cholesterol education program (NCEP) adult
treatment panel (ATP) I11".

Our study has generated data on optimal use of statins and we
find that statins have been prescribed from age ranging 26 to
85 years with most patients in the 60 — 70 age group.
Prescribing for statins has shown a gradual increase with an
increase in the age of the patients and declined with age >75
years, indicating the prevalence of high morbidity in the 60 —
70 age group.

Atorvastatin (atorva, tonact) was the most prescribed
statin in the study and though 10 mg was prescribed to
more number of patients (48.52%) the PDD (prescribed daily
dose) in the total population of 440 patients was found to be
19.33mg. WHO’ has recommended a DDD of 20mg and our
usage is in accordance. Prescription data on the utilization of
statins is expressed as DDD/1000 patients/day. It is only an
average assumed maintenance dose but the prescribed daily
dose differs from the defined daily dose as it is based on
individual patient characteristics. This indicates our cautious
use of statins.

The DDD/12 beds days were calculated according to WHO’
recommended method and it was found to be 82.32 for
Atorvastatin, 2.4 for simvastatin and 15 for Rosuvastatin.
This indicates that 82.32% of statin users might receive a
DDD of Atorvastatin in our hospital, but only 2.4% and 15%
of statin users might receive simvastatin and Rosuvastatin
respectively.

Though there are several equivalent statins the pricing for the
different brands vary greatly, Simvastatin though low priced
is less prescribed has Atorvastatin is preferred because of its
better effectiveness and since Rosuvastatin is costlier it is less
prescribed.

Similar studies also referred to support the study
CONCLUSION

The study clearly indicates that HMG-CoA reductase
inhibitors (statins) were used within locally and
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internationally accepted dosage ranges. The dosages used for
Atorvastatin were generally closer to the maintenance dose
recommended by WHO. Whereas, a slight difference seen in
case of Simvastatin and Rosuvastatin.
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