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Objective - Statins have proved to be safe and effecti-
ve in the secondary prevention of coronary artery disease,
but the level of prescription and the reasons for nonadhe-
rence to treatment in many coronariopathy treatment cen-
ters has not been determined. The purpose of this study was
to identify reasons for nonadherence to statin therapy.

Methods - We analyzed 207 consecutive patients with
coronary artery disease and hypercholesterolemia (total
cholesterol 3 200mg/dL or LDL — cholesterol® 130mg/dL).
Patients’ average age was 61.7+10year; 111 (53.6%) male
were and 94 (46.6%) were female. We analyzed the level of
prescription and adherence to treatment with statins.

Results - Statins were prescribed for 139 (67%) pa-
tients, but only 85 (41%) used the drug. In spite of being
indicated, statins were not prescribed in 68 (33%) pati-
ents. Of 54 (26%) patients, nonadherent to statins, 67%
did not use the drug due to its high cost, 31% due to the la-
ck of instruction, and only 2% due to side effects. Total cho-
lesterol (260.3+42.2 vs 226.4+51.9; p<0.0001) and LDL
cholesterol (174.6+38.1 vs 149.6+36.1; p<0.0001) were
lower in patients on medication. HDL—cholesterol increa-
sed from 37.6+9.6 to 41.5+12.9mg/dL (p=0.02), and tri-
glycerides were not modified in patients using statins.

Conclusion - The prescription of statins in patients
with coronary artery disease and dyslipidemia is high, ho-
wever, its adherence is far from satisfactory, due to the high
cost of the medication. Reduction in total cholesterol and
LDL cholesterol levels did not reach the targets recom-
mended by the Brazilian Consensus on Dyslipidemia.
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Chronic diseases, such asarteriosclerosis, dydlipide-
mia, systemic arterial hypertension, and diabetesrequire
prolonged clinical treatment, in most cases, for one’ stotal
life span. The patients with these diseases respond very
well to nonpharmacol ogical treatment, usually, dietary reo-
rientationand adequate physical activity. However, insome
patients, the addition of pharmacological treatment is
necessary 2. The medicationisfrequently used for along
period of time, when no side effects are observed. Althou-
gh aware of theimportance of the prescribed medication,
many patientsdo not useit or useitirregularly®. Thisbeha
viorismorenoticeableinthe af orementioned chronic disea-
ses, becauseusually they arenot associated with restricting
acute symptoms. They are diseases that appear after long
periods of exposureto noxious environmental influences.
Thisproblemisafact for coronary heart disease patientsas
they livewith achronic problem, frequently associated with
other known-risk factorsfor coronary heart disease 8. As
such, these patients should undergo appropriate pharma-
cological trestment, many timestaking morethan onemedi-
cation. However, the prescription by physicians and the
adherence to medication by coronary heart disease pati-
ents, followed up in terciary health care centers are
unknown, asarethereasonsthat | ead patientsto nonadhe-
renceto the proposed treatment. This study chose hyper-
cholesterolemiaand pharmacol ogica treatment with statins
to analyzethelevel of prescription by physicians and the
adherence of patientsto this class of medicationin aqua-
ternary cardiology health careclinic.

Methods

We analyzed prospectively two hundred seven conse-
cutive patients from the Coronariopathy Unit at the Heart
Ingtitute, Medica School, University of SdoPaulo(InCor). All
patientswith coronary heart disease and dydlipidemia(total
cholesterol >200mg/dL or L DL -cholesterol >130mg/dL and
triglycerides <400mg/dL) from March to June’ 98 were
included. Average age wasfrom 28-83 years (mean £ SD;
61.7+10) years, 111 (53.6%) weremal esand 96 (46.4%) were
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females. Coronary heart disease diagnosiswas obtained by
angiography and defined asatheroscleroticlesionswith over
50% occlusioninat least 1 epicardial coronary artery.

Tabagism, systemic arterial hypertension (diastolic
arterial pressure >90mmHg) °, and diabetes (glycemia
>126mg/dL) *wereprevalent. For diagnosisof hypercho-
lesterolemia, total cholesterol valuesof >200mg/dL or LDL
cholesterol of >130mg/dL wereused. Hypercholesterolemia
wastherisk factor selected for thisstudy-because 1) itisa
chronic disease that in most casesis diagnosed in the
[aboratory, 2) it rarely causes symptomsthat may influence
conduct, 3) changesin its conduct are usually verified via
blood tests, 4) it responds adequately to treatment that
takesafew weeks, 5) it can betreated efficiently and safely
with statins, 6) trestment with theregular useof medication
isassociated with significant lowering of cholesterol levels.

Thelevel of prescription and adherenceto statins by
patientswere analyzed according to the Brazilian Consen-
suson Dyslipidemia®. Nonadherencewasclassified as 1)
lack of understanding by patients of the physician’sins-
tructionsfor taking themedication, for exampleusethesta-
tinsfor only amonth, takethe statinson alternate days, stop
taking thestatin after normalization of thecholesterol levels,
among other things, 2) dueto side effects, considering all
thosedescribed for themedication, 3) nonutilization of the
medication, inspiteof having theprescription. Inthiscase,
themotiveswere questioned.

Serumtriglycerideleves, total cholesterol, HDL—cho-
lesterol, and L DL —cholesterol wereanalyzedindl patients,
before and after the prescription or nonprescription of sta-
tins, averageof 6.1+1.4 months.

Thestatistical analysiswas performed with thechi-s-
quaretest for categorical variablesand the Student’ st test
for analysis of fractions that compose the lipid profile.
Statistically significant valueswerep <0.05.

Results

Theclinical characteristicsof patientsareprovidedin
Tablel. Statinswere prescribed for 139 (67%) patients. Sim-
vastatin, atorvastatin, and pravastatin were prescribed,
respectively, for 72%, 21%, and 7% of thepatientswho recei-
ved aprescription. Eighty-five(41%) took themedicationre-
gularly, whiletheremaining 122 (59%) did not takethemedi-
cationor took itirregularly. In 68 (33%) patients, in spiteof
being indicated, statinswerenot prescribed. Irregular use
of the medication was observed in 54 (26%) of patients
(fig.1). Inthesepatients, the cost of the medicationwasma-
inly responsiblefor nonadherence; in 17 (31%) it wasdueto
lack of proper instruction on the use of thedrug, andin 1
(2%) it wasdueto sideeffects, in particular myalgia. Total
cholesterol waslowered from 260.3+42.2t0 226.4+51.9mg/
dL (p<0.0001) and LDL cholesterol from 174.6+38.1 to
149.6+36.1mg/dL (p<0.0001) in patientswho used statins
regularly. HDL—chol esterol increased from 37.6£9.6 to
41.5+12.9 mg/dL (p+0.02), and triglycerides were not
modifiedin patientsusing statins. Serumtriglyceridelevels,
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total cholesterol, HDL—cholesterol, and LDL cholesterol
weresimilar ingroupsof patientswho did not usethemedi-
cationorwhouseditirregularly (Tablell).

Discussion

Prescription of statinsin hyperchol esterolemiatreat-
ment waseffectivein practically 70% of patientswith coro-
nary heart disease, which showsthe awarenessof attending
physiciansof theneedto control thisrisk factor, selected for
analysisof adherencein thisstudy. However, for asignifi-
cant number of patients, thisknowledgewas not transmit-
ted adequately. Thisinformation should bebetter explained
to the patient by the health worker, not necessarily by the

Table I — Clinical characteristics of patients adherent or
nonadherent to statins.

N (207) Adherent(85) Nonadherent (122)
Age (year) 60.4+9.8 61+11
Gender (M/F)* 36/33 74 ] 64
Tabagism 27 (32%) 43 (35%)
SAH 44 (52%) 61 (50%)
Diabetes mellitus 15 (17%) 13 (16%)
Triglyceride(mg/dl) 222.1+58.2 232+64,4
Tota cholestero (mg/dl) 260.3+42.2 245.6+55.3

HDL - cholesterol (mg/dl) ~ 37.6+9.6 38.3+8.6
LDL - cholesterol (mg/dl)  174.6+38.1 176.2+31

M- mae; F- female; SAH- systemic arterial hypertension.
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Figure 1 —Motivesfor patient nonadherence to statins

Table II - Lipid profile of patient adherent or nonadherent to
statins

Adherent (N=85)
Initial Fina p

Triglyceride(mg/dl) 222.1+58.2
Total cholesterol (mg/dl) 260.3+42.2
HDL - cholesterol (mg/dl) 37.6+9.6

LDL-cholesterol (mg/dl) 174.6+38.1

Non-adherent (N=122)
Triglyceride(mg/dl) 232+55.3
Total cholesterol (mg/dl) 245.6+55.3
HDL cholesterol (mg/dl)  38.3+8.6
LDL cholesterol (mg/dl) 176.2+31

218.2+48.6 0.636
226.4+51.9 <0.0001
41.5+£12.9 0.027
149.6+36.1 <0.0001

229+72.5 0.717
246.3+49 0.917
38.6£10.1 0.803
179.4+£39.2 0.480
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physician. Nurses, nutritionists, and pharmacistsareexam-
plesof health workerswho can also satisfactorily transmit
information toimprove patient adherenceinthe control of
risk factors'2*3, This, because chronic diseasesareassocia-
ted with morecomplex variablesthat interferewith patients

adherence to treatment, and often patients have doubts
about their own understanding of the meaning of “coronary
disease”, of risk factors, of the necessity for long-term
treatment, of the cost-benefit relation ratio of thetreatment,
and other things. Lack of information favorsnonadherence
to treatment and can stimulate the patient to try unconven-
tional or nonevidence-based therapeutics. To avoid these
problems, information transmitted to patients should be
clear and objective, which is not always possible for the
physician. Reasonsfor thissituation transcendsthe scien-
tific language and the physician-patient relationship, the
latter more and more affected by the physicians’ actual

work situation. In this study, patient nonadherence dueto
sideeffectswasvery low and similar to the prevalence ob-

servedinsomemulticenter studies. Itisknown that statins
areefficient and safe. Themost frequent sideeffectsarethe
increase of liver enzymes and myalgia®. However inthis
study, themost important factor of patient nonadherenceto
statinswas the cost of statins, a problem also observedin
other countries®>*". Thisfact isextremely important asitis
knownthat the use of these medi cationsreducesthepreva
lenceof new cardiovascular events, asmuchinprimary asin
secondary prevention8. Incoronary heart disease patients,
afurther reduction in serum levelsof LDL cholesterol, to
lessthan 100mg/dL * has been proposed. It isalso known
that for patientswith stable coronary heart disease, besides
statins, acetylsalicylic acid and beta-blockersare other me-
dicationsthat reduce morbidity and mortality, and thesel at-
ter 2 medi cationsaremorereasonably priced for our popula-
tion, thuspromote better adherence. Sothat prescription of
thistriad of medications becomesareality, urgent discus-
sionsregarding the price of statinsisare necessary. Becau-
se cardiovascular diseases, ischemia, and stroke arethe
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main causes of death inthe Brazilian population, they are
important public healthissues.

Adherence to treatment depends on various factors
related or not to patients’ wishes. One of these factors of
nonadherence is the inadequate communication between
health careworkersand patients, resultinginthepatient’s
incapabilit of following medical recommendations, afact
moreevident in older or semiilliterate patients®. However,
themainrestricting factor of chronic or long-termuseisthe
cost of themedication.

Itisimportant to notethat, in spiteof reductionsin se-
rum cholesterol and serum LDL—cholesterol levels, asan
average, thelevelsrecommended by the Brazilian Consen-
suson Dysdlipidemiawerenot reached. Toreachthesegoals
inthelong-termwould signify adecreasein morbidity and
mortality dueto cardiovascular diseasesin the population
under study.

Other risk factors, such asarterial hypertension and
diabetes, were not selected for this study, asthey are po-
tentially unstabl e diseasesand could require alterationsor
changesin medicationstherefore causingincreased sideef-
fectsand decreased adherence. A global analysisof adhe-
rence, fromamedical or socioeconomic point of view, would
be affected.

In conclusion, the prevalence of the prescription of
statinsfor patientswith coronary heart diseaseand dyslipi-
demiaishigh, suggesting recognition; by themedical com-
munity of the drug’ sefficiency. In spite of theample pres-
cription of statins, adherenceto their useisstill far from
satisfactory, mainly dueto the high cost of the medication.
Atthesametime, thereductionintotal cholesterol andLDL-
cholesterol did not reach the levels recommended by the
Brazilian Consensuson Dydlipidemia.

Acknowledgements

ToDrs. AngelaRaineri, Desidério Favarato, JOSéR.M.
Martins.

References

1. DenkeMA. Diet and lifestyle modification and itsrelationship to atherosclero-
sis. Med Clin North Am 1994; 78: 197-223.

2. Brown AD, Garber AM. Cost effectiveness of coronary heart disease prevention
strategiesin adults. Pharmacoeconomics 1998; 14: 27-48.

3. Mansur AP, GomesEPSG, Favarato D, Raineri A, MartinsJRM, RamiresJAF. Tra
tamento medicamentoso da doengaarterial coronarianaestével em centros de
atendimento primério eterciario. Arg Bras Cardiol 1997; 69: 165-8.

4.  McDermott MM, Schmitt B, Wallner E. Impact of mediication nonadherenceon coro-
nary heart disease outcomes. A critical review. Arch Intern Med 1997; 157: 1921-9.

5. Campbell NC, ThainJ, DeansHG, RitchieL D, RrawlesJM. Secondary prevention
in coronary heart disease: baseline survey of provisionin general practice. Br
Med J 1998; 316: 1430-4.

6. Campbell NC, Thain J, DeansHG, Ritchie LD, Rawles M, Squair J. Secondary
prevention clinicsfor coronary heart disease: randomised trial of effect on health.
Br Med J1998; 316: 1434-7.

7. Mansur AP, Gomes EPSG, Avakian SD, et a. Clustering of traditional risk factors
inwomen with stable coronary artery disease. Cardiovasc Risk Factors (no prelo).

8. EUROASPIRE. A European Society of Cardiology survey of secondary pre-

vention of coronary heart disease: principal results. EUROA SPIRE Study
Group. European Action on Secondary Prevention through Intervention to
Reduce Events. Eur Heart J1997; 18: 1569-82.

9. 11l Consenso Brasileiro de Hipertensdo. Rev Bras Cardiol 1999; 3: 96-100.

10. American Diabetes Association: clinical practice recommendations 1999. Dia-
betes Care 1999; 22(suppl 1): S1-114.

11. Consenso Brasileiro Sobre Dislipidemias: Detecgéo, Avaliacdo e Tratamento.
Arq Bras Cardiol 1996; 67: 113-28.

12. Smith SC Jr. The challenge of risk reduction therapy for cardiovascular disease.
Am Fam Physician 1997; 55: 491-500.

13. Becker DM, Raqueno JV, Y ook RM, et a. Nurse-mediated chol esterol ma-
nagement compared with enhanced primary care in siblings of indivi-
duals with premature coronary disease. Arch Intern Med 1998; 158:
1533-9.

14. Pedersen TR, BergK, Cook TJ, et al. Safety and tolerability of cholesterol lowe-
ring with simvastatin during 5 yearsin the Scandinavian Simvastatin Survival
Study. Arch Intern Med 1996; 156: 2085-92.

15. Goldman L, Weinstein MC, Goldman PA, Williams LW. Cost-effectiveness of

117



Mansur et al
Prescription and aherence to treatment with statins

16.

17.

HMG-CoA reductaseinhibition for primary and secondary prevention of coro-
nary heart disease. JAMA 1991; 265: 1145-51.

TrocheCJ, TackeJ, Hinzpeter B, Danner M, Lauterbach KW. Cost-effectivenessof
primary and secondary prevention in cardiovascular diseases. Eur Heart J 1998;
19(suppl C): 59-65.

Pickin DM, McCabe CJ, Ramsay LE, et a. Cost effectiveness of HMG-CoA re-

118

18.

19.

Arq Bras Cardiol
2001; 76: 115-8.

ductaseinhibitor (statin) treatment related to therisk of coronary heart disease
and cost of drug treatment. Heart 1999; 82: 325-32.

Bucher HC, Griffith LE, Guyatt GH Systematic review ontherisk cholesterol-
lowering interventions. Arterioscler Thromb Vasc Biol 1999; 19: 187-95.
Morrow D, Leirer V, Sheikh J. Adherence and medication instructions. Review
and recomendations. JAm Geriatr Soc 1988; 36: 1147-60.



