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Theroleof thee evation of serum cholesterol levelsasa
causeinthegenesi sof atherosclerosisanditsclinica sequels,
mainly coronary heart disease, waswell established several
decades ago by means of anumber of large cohort studies™3,
after cross-sectional studies had shown an association
between hyperchol esterolemiaandischemic heart disease.

Ever since, the acknowledgement of thisrole has
encouraged many randomized studiesdesigned to test the
hypothesis that the lowering of cholesterol levels might
bring about areductionin morbidity and mortality caused
by cardiovascular disease. Over thelast few years, anumber
of such studieshave shown animportant declineintheinci-
dence of ischemic heart disease events, and some of them
have shown that with the use of statinsareduction in both
cardiovascular diseaseand total mortality occurrs #.

Based on these findings, it became a consensus
among cardiol ogiststhat aneed existed toincreasethepres-
cription of drugstolower cholesterol levels. Several papers
have reported concern about the small use of these drugs
and the resulting damage suffered by patients who do not
receivethistreatment ***, eveninthe USA andin Europe. In
Great Britain, arecent study showed that only in 17% of
patientswithindication of secondary prevention presented
lipid concentrations, accordingtotheofficial guidelines™.
Inour environment, thesituationismorecritical yet, becau-
sethe socioeconomic situation in Brazil preventsthe cor-
rect use of statins, even when the cardiologistsare absolu-
tely sureabout itsindication.

With the purpose of drawing attention to the need for
carrying out anationwide cost-effectiveness study concer-
ning theuse of statinsin primary and secondary prevention,
wemadeadescriptivecost andysisof thesedrugs, inrelation
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tothebenefitsthey bring about, based onthelargerandomi-
zedclinical tridsof primary and secondary prevention.

In the cost-effectivenessratio of an intervention, the
absoluterisk reductionismoreimportant than therel ative
reduction obtained. The absolute benefits of the treatment
tend to be greater and the cost-effectivenessratio morefa-
vorablein groups of patients at higher absolute risk *2.
Thus, at the beginning, agreater absol ute benefit and abet-
ter cost-effectivenessratio are expected in secondary pre-
vention, ascompared withthat in primary prevention. Mo-
reover, even considering the primary and secondary pre-
vention groupsseparately, within each one of them, higher
risk patient groupslikethosewithlower HDL-cholesterol le-
vels, ahigher total or LDL-cholesterol level, older age, or
history of diabetesor smoking, haveahigher risk and con-
sequently agreater absol ute benefit for the samerelative
risk reduction #1215, Thismeansthat, eventhoughtherela
tivebenefit may besimilar for differentinitial risk levels, a
greater absolute benefit, and abetter cost-effectivenessra-
tiointhegroupsat higher risk will exist.

L ooking at theissuefromthisangle, we can predict a
better cost-effectivenessratio in the studies on secondary
prevention — Scandinavian Simvastatin Survival Study
(4S) %, Cholesterol and Recurrent Events Trial (CARE)¢,
and Long-Term Intervention with Pravastatin in Ischae-
mic Disease Study (LIPID) 8—thaninthoseon primary pre-
vention — West of Scotland Coronary Prevention Study
(WOSCOPS) sand Air Force/Texas Coronary Atheroscle-
rosis Prevention Study (AFCAPS/TexCAPS) 7. Inthepri-
mary prevention group, the WOSCOPS® anal yzed patients
at higher risk (menwithtotal cholesterol above 252mg/dL
and meantotal cholesterol of 272mg/dL) thanthe AFCAPS
TexCAPS’ (menand womenwithtotal cholesterol ranging
from 180t0 264mg/dL , HDL -cholesterol below 45mg/dL in
men and 47mg/dL inwomen, and meantotal cholesterol of
221mg/dL). Inthesecondary prevention studies, the profile
of patients in4S* (menand women after anacutemyocardia
infarction or unstableanginawith total cholesterol between
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213 and 330mg/dL) was of ahigher risk group thaninthe
patientsin CARE® (men and women after an acutemyocar-
dia infarctionwithtota cholesterol below 240mg/dL ) and of
LIPID 8(men or women after an acute myocardid infarction
or unstableanginawith total cholesterol between 155 and
271mg/dL).

Inadditiontothe previousrisk profileof patients (pre-
viousabsoluterisk) and theintrinsic effect of theinterven-
tion (relativerisk reduction), whichwill giveustheabsol ute
risk reduction, the cost of thisintervention will also affect
the cost-effectivenessratio. As compared with Brazilian
cost tables?’, thecost of theusedinterventionwashigherin
WOSCOPS*®, CARES, and LIPID 8thanin4S“andin
AFCAPS/TexCAPS” (Tablel). Itisimportant to point out
that the drug doses used to obtain the benefitsreported in
the different studies were considerably higher than those
that areusual inour country for routinecare. Fromthe point
of view of an evidence-based medical practice, to obtainthe
same benefits, we should use the same doses asin the
clinica trids.

The cost of thetreatment was cal cul ated based onthe
cheapest commercia product availableontheBrazilianmar-
ket, according to the priceslisted in Guia Farmacéutico
Brasindice of 20/12/2000%. Thecommercia exchangerate
thenwas1US$=1.91R$.

Asexpected, wefound inthe descriptive cost analysis
that, in primary prevention, the relation with the benefits
waslessfavorablethanin secondary prevention. InWOS-
COPSS®, the absol utereduction of total mortality, although
not significant, was 0.9% infive years, ie, an absolutere-
duction of two deaths per onethousand treated patients per
year, corresponding to 556 patients that would need to be
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treated (NNT) during oneyear (556 patientswould haveto
betreated during oneyear to prevent onedeath). So, accor-
dingtothecost of thisintervention (40mg pravastatin/day)
ontheBrazilian market 7, one prevented death woul d cost
about R$672,000.00. According totheresultsof thesame
study, thereduction of oneevent of primary outcome(death
from coronary causeor anonfatal acutemyocardial infarct),
with ayearly NNT of 208 (208 patients would haveto be
treated during oneyear to prevent one death dueto acoro-
nary causeor onenonfatal acutemyocardial infarct), would
cost about R$252,000.00. Oneprevented deathfromacoro-
nary artery disease (NNT during oneyear of 1,000, corres-
ponding to an absol uterisk reduction of 0.5%infiveyears)
would cost about R$ 1.210,000.00, whereasto prevent one
death from any cardiovascular cause would cost R$
864,000.00 (NNT during oneyear: 714 patients). To prevent

Table II — Descriptive cost analysis of WOSCOPS

Evaluated outcome RAR/1000 NNT Cost in R$/
(simple or combined) treated/year during 1 year prevented outcome

AMI or death from CAD* 5 208 252.000
Nonfatal AMI 4 263 318.000
Death from CAD 1 1.000 1.210.000
Death from 1 714 864.000
cardiovascular cause

Total mortality 2 556 672.000
MR 2 625 756.000

* primary objective of the study; ARR- absolute risk reduction; NNT during
1 year- number of patients needing treatment during one year (to obtain the
benefit of preventing an outcome or an event of the outcome); CAD- coronary
artery disease; AMI- acute myocardia infarct; MR- myocardial revascula-
rization procedure, including surgery or angioplasty. 1 U$$= 1.91 R$.

Table I — Characteristics of the large randomized clinical trials in dyslipidemia
Study Patient Drug used/ Mean monthly
Characteristics Average dose cost (R$)*
Primary prevention
WOSCOPS 6,595 men with TC Pravastatin/ 101
above 252mg/dL 40 mg/day
(average of 272mg/dL)
AFCAPS/TexCAPS 5,608 men with c-LDH-below 45mg/dL and Lovastatin/ 81
997 women with c-LDH -below 47mg/dL 30mg/day””
both with TC between 180 and 264mg/dL (average: 221mg/dL)
Secondary prevention
4s 3,617 men and 827 women after AMI or UA Simvastatin/ 76
with TC between330mg/dL (average: (médio 27mg/day””
CARE Men and women Pravastatin/ 101
after AMI 40mg/day
with TC below
240mg/dL
LIPID Men and women Pravastatin/ 101
after AMI or UA 40mg/day
with TC between
155 and 271mg/dL
* according to the price of Guia Farmacéutico Brasindice, considering the product with the most cost-effective presentation for the indicated doses of each drug;
** mean dose, with 50% of patients using 20mg/day and 50% using 40mg/day; *** mean dose, with 63% of patients using 20mg/day and 37% using 40mg/day;
TC- total cholesterol; AMI- acute myocardia infarct; UA- unstable angina. 1 U$$= 1.91 R$.
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one nonfatal acute myocardial infarct, it would be neces-
sary totreat 263 patientsduring oneyear (NNT during one
year: 263) a acost of R$318,000.00(Tablell).

According to AFCAPS/TexCAPS’, the cost of pre-
venting oneprimary outcome event represented by an acu-
temyocardial infarct, ananginadestabilization, or asudden
death of cardiac origin would be R$ 237,000.00, based on
the cost of 30mg of lovastatin, the average dose used'’, on
theBrazilian market and on an absol uteri sk reduction of four
eventsper 1,000 patientstreated during oneyear, or aNNT/
year of 244 patients. Inthe same study, one prevented acute
myocardid infarct (NNT/year of 435 patients) would cost R$
422,000.00, and the cost of one prevented revascul arization
procedure (myocardial revascul arization surgery or corona:
ry angioplasty — NNT/year of 323 patients) would be R$
313,000.00. Thecostsof preventing onedeath from corona-
ry artery disease or onedeath fromany cardiovascular cau-
sewouldbeR$ 3,236,000.00 and R$2,427,00.00, respective-
ly, based on reductionsof 0.3 and 0.4 deathsper 1,000 pati-
entstreated during oneyear (NN T/year of 3,300 and 2,500
patients). Considering theacute myocardial infarcts, angina
instabilizations, sudden death, or myocardial revasculari—
zation all together, the benefit of reducing any oneof these
eventsindividually would cost R$ 136,000.00 on average
(Tablelll).

Inthe4S study 4, with patientsafter an acute myocar-
dial infarct or unstableanginawith higher mean chol esterol
level sand consequently, at least theoretically, at higher ab-
soluterisk, theabsolute mortality reductionwas3.3%in 5.4
years, or 6 per 1,000 patientstreated during oneyear. This
correspondstoaNNT/year of 164 (164 patientswould have
to be treated during one year to prevent one death). The
cost of one saved lifeamong patientswith thisprofile, con-
sidering anaveragedoseof 27mg simvastatin (since 37% of
patients used a daily dose of 40mg and 63% used adaily
doseof 20mg), would amount to about R$ 150,000.00. Asfor
the cost of preventing one major coronary event, conside-
ring an absol ute benefit of 16 per 1,000 patientstreated du-
ringoneyear and aNNT/year of 81 (81 patientswould have

Table III — Descriptive cost analysis of AFCAPS/TexCAPS

Evaluated outcome RAR/1000 NNT Cost in R$/
(simple or combined) treated/year during 1 year prevented outcome

AMI or UA or SD* 4 244 237.000
AMI or UA 4 256 249.000
AMI 2 435 422.000
MR 3 323 313.000
AMI or UA or SD or MR 7 140 136.000
Death from CAD 0,3 3.333 3.236.000
Desath from 0,4 2.500 2.427.000

cardiovascular cause
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Tabela IV - Descriptive cost analusis of 4S

Evaluated outcome
(simple or combined)

RAR/1000 patients NNT Cost in RY/
treated/year during 1 year prevented outcome

Total mortaity* 6 164 150.000
Major coronary event 12 81 74.000
AMI 9 115 125.000
MR 11 92 84.000
Death or any atherosclerotic

cardiovascular event 18 55 50.000

* primary objective of the study; ARR- absolute risk reduction; NNT during
1 year = number of patients needing treatment during one year (to obtain the
benefit of preventing an outcome or an event of the outcome); AMI- acute
myocardia infarct; MR- myocardial revascularization procedure, including
surgery or angioplasty. 1 U$$= 1.91 R$.

to betreated during one year to prevent one major cardio-
vascular event), it would amount to about R$ 74,000.00. Ad-
ding the benefits of reducing both mortality and cardiovas-
cular eventsin general, the cost of one prevented event
woulddroptoR$50,000.00(Tablel V).

The absol ute reduction of in the composite outcome
of coronary eventsor non-fatal myocardia infarctsin CARE®
was 3% infiveyears, which correspondsto an NN T/year of
167 (167 patientswould haveto betreated during oneyear to
prevent onedeath from acoronary causeor anonfatal myo-
cardia infarct). Takinginto account that a40mg pravadatin
dose was used, the conclusion isthat the prevention of one
death or nonfatal myocardial infarct would cost over R$
202,000.00. Oneprevented death from coronary artery disea
se (NNT/year of 455 patients) would cost R$550,000.00,
whereasone prevented revascul arization procedure (surge-
ry or angioplasty — NNT/year of 106) would cost R$
129,000.00. When analyzed jointly, the cost of preventing
one primary outcome event (acute myocardial infarct or
death from coronary artery disease) or one myocardial re-
vascul arization procedurewould amount to R$ 79,000.00
(NNT/year of 65 patients). However, oneprevented death
of any cause would cost R$ 774,000.00, the value of an

Tabela V - Descriptive cost analusis of CARE

Evaluated outcome RAR/1.000 patients NNT Cost in RY/
(simple or combined) treated/year during 1 year prevented outcome

AMI or death from CAD* 6 167 202.000
Death from CAD 2 455 550.000
AMI or UA 9 111 134.000
MR 9 106 129.000
AMI or death from 15 65 79.000
CAD or MR

First cardiovascular 10 98 119.000
event

Total mortality 1 639 774.000

* primary objective of the study; ARR- absolute risk reduction; NNT during
1 year = number of patients needing treatment during one year (to obtain the
benefit of preventing an outcome or an event of the outcome); CAD- coronary
artery disease; AMI- acute myocardia infarct; UA- unstable angina; SD-
sudden cardiac death; MR- myocardial revascularization procedure,
including surgery or angioplasty. 1 U$$= 1.91 R$.

* primary objective of the study; ARR- absolute risk reduction; NNT during
1 year = number of patients needing treatment during one year (to obtain the
benefit of preventing an outcome or an event of the outcome); CAD- coronary
artery disease; AMI- acute myocardia infarct; UA- unstable angina; SD-
sudden cardiac death; MR- myocardial revascularization procedure,
including surgery or angioplasty. 1 U$$= 1.91 R$.
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NNT/year of 639 patients (Table V). These number are
higher than thosefor 4S* becausetheeval uationwasmade
on patients with lower cholesterol levelstherefore with a
lower expected absoluterisk.

According to the LIPID 8 results, 197 patientswould
haveto betreated during oneyear (NNT of 197) with40mg
of pravastatin to prevent one death (which correspondsto
a3.1% reductioninthe absolute mortality observedin 6.1
years). Thus, in secondary prevention with patientsof this
profile (menandwomen after an acutemyocardial infarct or
anginadestabilization, withtotal cholesterol between 155
and 271mg/dL and HDL -cholesterol below 45mg/dL inmen
and 47mg/dL inwomen), the cost of onelifewould amount
toapproximately R$232,000.00. Adding theseevents(death
from coronary artery diseaseor nonfatal acute myocardial
infarct), the cost of preventing one of them would drop to
R$205,000.00 (NNT/year of 169). Thebenefit of preventing
one acute myocardial infarct would cost R$ 254,000.00
(NNT/year of 210 patients), and the cost of avoiding one
revascul arization procedurewould be R$273,000.00 (NN T/
year of 226 patients, with areduction of fiverevasculariza-
tion surgeriesand three angioplastiesper 1,000 treated pa-
tients per year). However, taking into account the general
benefit of preventing the occurrence of afirst new cardio-
vascular event (desth, nonfatal acutemyocardia infarct, or
stroke) inthese patientsafter an acutemyocardia infarct or
an angina unstabilization, treated with 40mg pravastatin
daily, the cost becomes somewhat morefavorabl e, amoun-
tingtoaround R$154,000.00 per patient whoremained freeof
any event, corresponding to aNNT/year of 127 patients
(TableVI).

Note that we define our cost-effectiveness analysis
partial because we made only the eval uation of the drug
cost, ascompared with the prevented outcomes. A comple-
te cost-effectiveness analysis should encompasstheentire
amount of expenses, including theincreaseinmedical visits
and laboratory testsrequired by thetreatment, along with
thedecreasein hospitalization and procedure expensesas-
sociated with the benefitsof thetreatment. Attemptsto car-
ry out thiskind of more compl eteanaysisweremadein Eu-

Table VI — Descriptive cost analysis of LIPID

Evaluated outcome RAR/1.000 NNT Cost in R$/
(simple or combined)  treated/year during 1 year prevented outcome

Death from CAD* 3 321 389.000
Total mortality 5 197 238.000
AMI 5 210 254.000
Death from CAD or AMI 6 169 205.000
MR 4 226 273.000
First cardiovascular 8 127 154.000

event

* primary objective of the study; ARR- absolute risk reduction; NNT during
1 year = number of patients needing treatment during one year (to obtain the
benefit of preventing an outcome or an event of the outcome); CAD- coronary
artery disease; AMI- acute myocardia infarct; MR- myocardial revasculari-
zation procedure, including surgery or angioplasty. 1 U$$= 1.91 R$.
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rope with the participation of organizers of large clinical
trials, showing amuch more favorable cost-effectiveness
ratio 8%°, although someof themwere severdly criticized 20
for methodol ogical reasons. Inoneof theseanalyses, it was
assumedthat, on primary prevention, patientswith modera-
tehyperchol esterolemia, inwhich thedevel opment of heart
disease was avoided by the use of pravastatin, would have
thesamelifeexpectancy asthegenerd population, after dis-
continuation of treatment (the costs of maintaining the
treatment werenot includedinthecalculation!) 8, whichis
really hard to accept. An attempt to carry out acomplete
cost-effectivenessanalysiswith Brazilian costs(including
medical and |aboratory expensesand thereductionin hos-
pitalizationsand procedures) seemsvital tousat thispoint.
Such studieswere carried out in countrieswheretheentire
situation and costs of medical practice are very different
from ours, thus making it impossible to simply transpose
their values. A practical exampleof thisisaEuropean study
(WOSCOPS), where ocurred less absol ute prevention of
myocardial revascularization proceduresthaninan Ameri-
can study (AFCAPS/TexCAPS), in spite of pharmacol ogi-
cal interventionin patientsat higher risk, probably associa-
ted with thefact that American cardiology practiceisusual-
ly moreinterventional thantheBritish.

The cost of each statin on the Brazilian market had a
direct influence on the cost of each prevented event. Thus,
astatintreatment schedulewith ahigher monthly cost, like
theoneusedin WOSCOPS, CARE, and LIPID (pravastatin
with afixed dose of 40mg/day), entersthe study already
with adisadvantageregarding itscost-benefit ratio, evenif
theNNT toavoid oneevent wasthesameasinlessexpensi-
ve schedules, such asthose used in 4S (simvastatin in do-
sesof 200r 40mg/day —averageof 27mg/day) orin AFSCA-
PS/TexCAPS(lovastatinin dosesof 20 or 40mg/day —avera
geof 30mg/day).

The currently available information about statinsis
better than that about most of the new drugs, and wehaveno
doubt about the fact that their intervention in cases of hy-
percholesterolemiaor even sometimesof medium cholesterol
levelscanreducetherisk of cardiovascular events, at thelevel
of both secondary and primary prevention. And soweraise
thequestion: what isthefinal cost of thisbenefit?

Therisk levelsconsidered asthreshol dsabovewhich
pharmacological intervention on the cholesterol levels
should take place, aswell asthe concern of doctors about
patient noncompliance, have already beencriticized alot,
evenin placeswith greater resourcesthan ours®, Aninte-
resting cal culation based onthe4S* and onameta-analysis
of over ahundred randomized clinical trialsof antiplatel et
therapy 2* showed that, if all bad events were taken into
consideration, both acetylsalicylic acid (in the first five
weeksafter acutemyocardia infarct) and simvastatinwoul d
prevent onebad eventinaprojection of every 30to40years
of drug useby thepatient. Y et, with 100,000 pounds Sterling
(approximately R$215,000.00) of acetylsdicylicacid, about
1,300 eventswould be prevented, whereasthe samevaue
of simvastatinwould prevent only eight %,

The point isnot “not to treat the patient becauseitis
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expensive’. What wethink isimportant isthat the doctor, to
hel p makethebest possibletherapeuti ¢ decision, should not
ignore the patient’ s socioeconomic situation or systemin
which he or shelives. The technical decision is not the
hardest oneto make, and the doctor should not be amere
technician of medicine. Hisaction should be aresponsible
and holistic one, withinthe context of hisenvironment.

So, itisour purposeto draw attention to the need for
greater reflection onthemedical actinevery situationandin
every area, mainly whenit involvesexpensivetreatments,
which also appliestoinvasivecardiology procedures. Good
medical practiceisnot themereapplication of medicineba-
sed on evidence.

Currently we cannot dissociate our actsfrom the socio-
economic context of our patients, or fromthesysteminwhich
welive. Inthisdescriptive cost andlysis, weseeonly oneside
of thecoin: thecost of thetreatment. For society asawhole, it
isalsocrucia toevauatethecost of not treating (moreevents,
more hospitali zations, more procedures, more suffering and
disahility of patients, and more deaths). Only acomplete
Brazilian cogt-€effectivenessstudy could hel puseva uate, from
whichriskleve for coronary artery diseasedoesthetreatment
with statinsbecomes cost-effectivewithinour redlity.

Arq Bras Cardiol
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Webelievethat theway to do this, starting from such
acompleteevaluation, isto performrisk stratification 22 of
patientsto allow usto detect those who woul d benefit most
fromthisintervention. Patientswith clinical manifestations
of coronary artery diseasearealready at highrisk for subse-
guent coronary events. Therisk of acoronary event within
10 yearsisusualy over 20% and, for many patients, over
40%. Tothiskind of patients, anintensive modification of
risk factorsisrecommended, in genera including theuse of
statins. In primary prevention, evenindividualsat low risk
shouldbeadvisedtokeeptheir risk at alow level. Directions
should beintensified astherisk increasesand, in case the
risk level exceeds20% over 10years, themodification of risk
factors hasto beintensive, including the possible use of
statins, evenin asymptomatic patients.

Thisprocedurewould & low nationwideapplication of
public healthactionsonacollectivelevel for theprevention
of coronary artery diseaseand, ontheindividual level, also
to help solvethedifficult question of whenand how to give
thistreatment to pati ents, considering the economic situati-
on of themajority of our population.
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