Lecture

Why do we Need Randomized and Epidemiological Studies on
Cardiovascular Disease? Evidence-based Cardiology VII

Alvaro Avezum, JoGo Manoel Rossi Neto, Leopoldo Piegas

Sao Paulo, SP - Brazil

Abstract

Over thelast two decades the results of randomized
clinical studies, which are powerful aids for correctly
assessing therapeutical strategies, have consolidated
cardiological practice. Inaddition, scientifically interesting
hypotheses have been generated through the results of
epidemiological studies. Properly conducted randomized
studieswithout systematic errorsand with stati stical power
adequate for demonstrating moderate and reasonable
benefitsin relevant clinical outcomes have provided
reliable and strong results altering clinical practice, thus
providing adequate treatment for patients with cardio-
vascular disease (CVD). The dissemination and use of
evidence-based medicine in treating coronary artery
disease (CAD), heart failure (HF), and in prevention will
prevent hundreds of thousands of deaths annually in
developed and devel oping countries.

CVD isresponsible for approximately 12 million
deathsannually throughout theworld, and approximately
60% of these deaths occur in devel oping countries. During
recent years, anincrease in mortality and morbidity rates
due to CVD has occurred in developing countries. This
increase is an indication that an epidemiol ogical (demo-
graphic, economical, and health-related) transitionistaking
placeindevel oping countriesand thistransitionimpliesa
global epidemicof CVD, whichwill requirewide-ranging
and globally effective strategies for prevention. The
identification of conventional and emerging risk factorsfor
CVD, aswdl| astheir managementinhigh-riskindividuas, has
contributed tothedecreaseinthemortality ratedueto CVD.

Through anational collaboration, several multi-center
and multinational randomized and epidemiological studies
have been carried out throughout Brazil, thuscontributing
not only to ageneralized scientific growth in different
Brazilian hospitals but also to the consolidation of an
increasingly evidence-based clinical practice.
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Introduction

Randomized clinical studies have provided thera-
peutic strategies over the past two decadesthat haveled to
the consolidation of cardiology practice. Without these
studies, it isnot possibleto reliably prove the effects of a
determined treatment onaclinical condition.

In addition, without scientifically interesting and
promising hypotheses devel oped from the findings of
epidemiological studiestherewould be no rationale for
randomized studies.

Randomized studies confirm hypotheses raised by
epidemiological studies. During the next decade, we may
need more epidemiological studiesto raisequestionsto be
reliably answeredin further randomized studies.

Wewill briefly discussthe need for randomized and
epidemiological studies as additional techniques of
scientificinvestigationto determine changesintheclinical
practicethat will optimizetreatment of patientswithCVD.

Randomized studies

Rationale for randomized studies — Thecriteriafor an
adequateclinical study aresimilar for most of CVDs: 1) to
state animportant clinical question; and 2) to answer this
guestion in areliable manner. The answers to these
guestionsmay suggest arange of largesimplerandomized
studies of the effects of several treatments on mortality
applied to common cardiovascular conditions. These
studiescomprisesix steps. 1) theidentification of effective
treatmentsis probably moreimportant if the diseaseto be
studiedisacommon and not arareone; in addition, studies
on common diseases can be large; 2) the identification of
effectivetreatmentsfor common diseasesisprobably more
important if the treatment iswidely applicableinstead of
complex; in addition, protocols for widely applicable
treatment can be simple; 3) studies of the effects of
treatment upon significant clinical outcomes(i. e., degth) are
probably moreimportant than those upon less significant
outcomes (i. e., radiological or biochemical evidence of
recurrence or progression of the disease); in addition, the
follow-up protocol of significant clinical outcomes may
frequently be simple; 4) theliability of the comparison
between the treatmentsisincreased little by the adjust-
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ments of any imbalances in prognostic characteristics,
suggesting that theeligibility criteriacanbesimple; 5) the
direction, but not necessarily the magnitude, of the benefit
network of thetreatment upon mortality isprobably similar
indifferent categoriesof randomized patients; and 6) most
of the therapeutical interventionsin cardiology produce
moderate reductionsin mortality, that is, thetruereduction
of therisk is probably between 10% and 25%, instead of
between 40%and 60%*.

Considering that most of the treatments cause mode-
rate, although reasonabl e, reductionsin mortality, and
knowing that thisis confirmed by the observation of the
resultsof theclinical studiesavail able, weask thisquestion:
How important would this effect beif it could bereliably
predicted? Assuming that mortality in acute myocardial
infarction (AMI) isacommon event, reductionsin mortality
from 10% to 8% might be clinically significant and useful,
preventing thousands of deaths annually throughout the
world. Intermsof absolutegains, hypothetically, thecure of
lesscommon diseaseswould haveasmallerimpact onpublic
heslth than areduction of 20%inmortdlity dueto AMI.

Reduction in study bias — A great part of theinfor-
mation published about treatments, frequency of clinical
events, and patterns of clinical practice comefrom obser-
vational records. Observational methodsof datacollection,
such as description, are usually useful. They cannot,
however, reliably comparetheeffectsof different trestments
because of the biases that emerge as a consequence of the
inability to control for innumerable confounding factors.
One of the most efficient and useful methodsfor reducing
biasisthe use of randomized controlled study *2. True
randomization can only occur in ablinded situation. In
addition, study biascanbeminimizedif thetreatment being
assessed be blinded.

Moderate and plausible reductions— Oneimportant
step in the development of the concept of large simple
clinical studieswasthe acceptance of the hypothesis that
proportionally moderatereductionsintherel aiverisk (15%-
25%) of relevant clinical outcomes (death, myocardial
infarction, re-hospitalization dueto HF) will significantly
impact the clinical practice?2. These moderate reductions
canbeclinicaly valuableif they impact clinical conditions
associated with significant morbidity and mortality, suchas
AMI, unstableangina, HF, etc. Furthermore, if the assessed
treatments are of easy use, widely applicable, and of
relatively low cost, theimpact of thismoderate benefit can
besubstantial (Tablel). Thereliabledetection of moderate
differencesrequiresstudieswith samplesizelargeenough
to have adequate statistical power. Table |l showsthe
estimates of samplesizesfor studies, which areadequately
powerful to detect risk reductions of 10%, 20% and 33%.
This way, the two most problematic biasesin clinical
assessment can be adequately handledin clinical studies:
biases caused by subjective interpretation of data can be
reduced through randomization, and the random errors
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caused by natural biological variability of responsescan
be reduced in studies large enough to show moderate
differences?.

Requirements for reliable assessment of moderate
effects of treatments — Therdliability of ascientificinves-
tigation, with regardto different therapeutical strategiescan
be assured through the observation of the following:
Objective—minimizesystematic errors(biases). Strategy —
include adeguate randomization, analysisof theintention
of treatment (analysis through designated treatment),
emphasis on global results (avoid the analysis of sub-
groups without a previously specified hypothesis),
systematic revisions?.

Essential characteristics of an adequate clinical
study — Basicaly, aclinica study should addressarelevant
clinical question, which should, invariably, be correctly
answered. Thefollowing characteristics, cited by R. Petoin
19782, when properly appliedleadtoaclinical study of high
quality and, consequently, to valuableand reliableresults:
a) large; b) randomized; c) correctly finished; d) reported
without any exclusions; €) thoroughly and correctly
analyzed; f) carefully interpreted.

Why mortality is an important clinical outcome? — It
hasbeen frequently reported inthe cardiol ogical literature
about experimental or clinical studiesthat several promising
and not yet proved treatmentsfavorably modify important
mechanismsinvolved in the cardiovascular disease
process. For example, several therapeutical agents have
reduced thesizeof infarction, thefrequency of arrhythmias,
have enhanced ventricular function and reduced the
progression of atherosclerosis. However, these indirect

Table I - Potential benefit in public health through the use of large
simple randomized studies demonstrating 10%, 20% and 33%
reductions of the risks

Absolute effect Risk reduction Lives saved Comment
of treatment (%) annually*

From 15% to 13.5% 10 15.000 Realistic
From 15% to 12% 20 30.000 Plausible
From 15% to 10% 33 50.000 Unlikely

*Assuming that 1 million people with an annual mean mortality rate of
15% could be treated (similar frequencies are observed for myocardia in
the USA).

Table II - Estimated sample size for large simple randomized studies

Anticipated risk Frequency of expected events
reduction (%) 10% 15% 20%
10 36.000 22.700 16.000
20 8.600 5.300 3.900
30 3.600 2.300 1.650

Assuming two tailed dpha = 0.05, 90% of power (1-beta) and two arms.
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markersof efficacy do not necessarily providereliableand
definite evidence of benefit to physiciansto assess the
efficacy of theinvolved agents. When atherapy reduces
mortality, its benefits outweigh itsrisksand thusit can be
considered asasafeoptioninclinica decision-making. Itis
often appropriateto evaluatethe benefit of anintervention
through the analysisof combined clinical outcomesasthe
primary objective of astudy, aslong asthey are directly
related to the prognosisinaparticular clinical situation, for
example, the evaluation of mortality combined with rein-
farction in studies on AMI, mortality combined with
infarctionin studieson unstableangina, mortality combined
with hospitalization dueto congestive HF in studiesof HF.

The impact of randomized studies upon clinical
practice — Hundreds of thousands of premature deaths
could beprevented through use of findingsfrom controlled
randomized studies on several effective and widely
applicabletreatmentsfor conditionssuch asacute coronary
syndromes, HF, prevention of CVD, aswell asthroughthe
appropriate spread of thefindings. It isestimated that the
widespread use of the acetylsalicylic acidin CVD would
prevent 100,000 deathsannually in devel oped countriesand
that thisnumber might begreater in devel oping countries®.
Effortsin prevention and treatment havebeenfacilitated by
demonstrations of the efficacy of such interventions as
smoking cessation, reductioninlipidsand blood pressure,
asprimary and secondary preventive measures; rapid and
effective treatment of AMI with thrombolytic therapy,
acetylsalicylic acid, and intravenous beta-blocker, long-
term prophylaxiswith beta-blockers, acetylsalicylic acid
and angiotensin-converting enzyme inhibitors (ACEl);
prolongation of the survival of patientswith extensive
coronary artery disease through myocardial revascu-
larization; and prolongation of survival inpatientswithHF
with the use of ACEI, beta-blockers and spironolactone.
The demonstration of efficacy of these interventions
requireslargecollaborativerandomized studies. Itisequally
important to demonstrate the lack of efficacy or even the
risk of many promising interventions, through well-
conducted randomized studies. In conclusion, randomized
clinical studiescan beconsidered thegold standard for the
assessment of the efficacy of most therapeutical inter-
ventionsinCVvD.

Duringthelast two decades, thetreatment of AMI has
been well established through the results of controlled
randomized studies. The use of treatments, such asfibri-
nolytic therapy, beta-blockers, acetylsalicylic acid and
ACEI isbased on large studies with adequate statistical
power to demonstrate moderate, but reasonabl e, reductions
inmortality (tablelll).

In addition, therapeutical management of sym-
ptomatic and asymptomatic ventricular dysfunction has
been altered based on the results of randomized studies
involving treatments with ACEI (SOLV D-Treatment,
SOLVD-Preven-tion, SAVE, AIRE, TRACE studies),
digitalis(DI G study), beta-blockers(USCarvedilal, CIBIS-

Avezum et al

Why do we need randomized and epidemiological studies in heart disease

2, MERIT studies), and spironolactone (RALES study).
These alterations have resulted in clinically important
reductionsintherelevant clinical outcomes, such asdeath
and hospitalization dueto HF.

Preventive strategiesassessed in randomized studies
with statinsin primary and secondary prevention have been
firmly defined through the demonstration of clinical
benefitsin relevant clinical outcomes, such asreduction of
mortality and of theincidenceof AMI in studieseval uating
CVD (4S,CARE, LIPID, AFCAPS/TexCAPSstudies). The-
refore, inregardtoclinical therapeuticsin cardiology, itis
only through the results of controlled randomized studies
with adequate statistical power that we can alter clinical
practice. Thereliableand relevant clinical benefit canonly
arisefromwell-planned and well-conducted studies. Once
again, weemphasizethat it isimportant to alwaysbear in
mind the principle “too good to be true” as part of our
analysesand interpretati ons about exaggerated reductions
inrelevant clinical outcomes(i. e., death, infarction, among
others). Theruleisto accept thedirection of the effect of the
treatment (decreaseor increase), but to question or evenbe
suspiciousof great and loudly acclaimed benefits, suchasa
60%-decreaseinmortality.

In addition, when testing two treatments, one of
acknowledged efficacy and anew treatment with promising
efficacy, we should expect small reductionsof around 10%
to15%inrelevant clinical outcomes(relative 14%-reduc-
tionin mortality with theuse of accelerated t-PA compared
with streptokinase in the GUSTO study #). Therefore, we
should be conservative when analyzing a comparison
between two effectivetreatments.

Epidemiological studies

Rationale for the use of epidemiological studies— CVD
isresponsiblefor approximately 12 million deathsannualy,
being themost common cause of death. Around 60% of the
deathsdueto CVD (approximately 10.6 million deathsin
1990) occur in developing countries®. CVD isthemain
contributor to precocious morbidity and mortality, accoun-
tingfor 85milliondisability-adjustedlifeyears(DALY s—sum
of thelifeyearslost dueto prematuremortality and theyears
lived with a disabling condition adjusted to severity ©).
Projectionstotheyear 2020indicatethat CVD will remain
the main cause of mortality and disability and that the
DALY sattributed to CVD will increaseto 140-160 million,
with the greatest increase occurring in devel oping coun-
tries’. This expected increase in CVD reflects the demo-
graphic, economical and health-related transition in
developing countries. Knowing this, aglobal epidemic of
CVD isanticipatedwithasubstantialy greater impact upon
the economically less-favored classes®. Therefore, really
effective prevention needs alarge and global social
strategy, which requiresthe understanding of theemerging
and aready knownrisk factorsfor CVD, indistinct ethnical
groupsand geographical regions, including Brazil .
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Tabela III - Summary of large simple studies in the acute myocardial infarction

5

Trestment Agent Main Result Main Result Risk reduction (%) P
deaths/patients (%) (95%1C)
Treatment Control
1SSI-15 Atenolol vs Vascular Mortality 313/8.037 365/7.990 15%
control in 7 days (3.9%) (4.6%) (1-27) <0.05
GISSI-1 ¢ SK vs control Mortality 628/5.860 758/5.952 19%
in 21 days (10.7%) (13%) (10-28) 0.0002
I1SIS-27 SK vs placebo Mortality 791/8.592 1029/8.595 25%
in 35 days (9.2%) (12%) 18-32 <0.0001
I1SIS-27 Aspirin vs Mortality 804/8.587 1.016/8.600 23
placebo in 35 days (9.4%) (11.8%) (15-30) <0.0001
EMERAS® SK >6h vs Hospital 269/2.257 282/2.277
placebo Mortality (11.9%) (12.4%) NS
GISSI-2/ K vs tPA Hospital SK tPA
International mortality 887/10.396 929/10.372
Group of Study ° (8,5%) (8.9%0) NS
1S1S-3 % SK vs tPA Hospital SK tPA
vs APSAC mortality 1.455/13.780 1.418/13.746
(10.6%) (10.3%)
APSAC
1.448/13.773
(10.5%) NS
GUSTO-1 4 K vs Mortality SK tPA
accelerated tPA in 30 days 1473/20.173 652/10.344 14%
(7.3%) (6.3%) (6-21) <0.01
GISSI-3t Nitrate vs Mortality 617/9.453 653/9.442
control in 6 weeks (6.5%) (6.9%) NS
GISS| -31 Lisinopril vs Mortality 597/9.435 673/9.460 12%
control in 6 weeks (6.3%) (7.1%) (1-21) 0.03
1SIS-4 Nitrate vs Mortality 2.129/29.018 2.190/29.032
placebo in 35 days (7.3%) (7.5%) NS
1S1S-4 12 Captopril Mortality 2.088/29.028 2.231/29.022 %
vs placebo in 35 days (7.2%) (7.7%) (1-13) 0.02
1S1S-4 12 Magnesium vs Mortality 2.216/29.011 2.103/29.039
control in 35 days (7.6%) (7.2%) NS

I1SIS = International Studies of Infarct Survival; GISS| = Gruppo Italiano per |o Studio della Sopravvivenzanell’ Infarto Miocardico; EMERAS = Estudio Multicentrico
Estreptoquinasa Republicas de America del Sur; GUSTO = Globa Utilization of Streptokinase and tPA for Occluded coronary arteries; SK = streptokinase; tPA

= tissue plasminogen activator.

Epidemiological emergence of CVD in developing
countries — At the beginning of thethird millenium, itis
evident that CV D has undoubtedly become a cause of
morbidity, significantly contributing toincreased mortality
ratesin most countries ®°. The increase and the recent
decrease of epidemic CVD in developed countries has
already beenwell documented. Theidentification of major
risk factors through studies based on populations and
strategies of effective control combined with community
education and management directed at high-risk indivi-
duals has contributed to the decrease of mortality due to
CVD, mainly intheindustrialized countries. Itisestimated
that from 1965 to 1990, CV D mortality rates decreased
approximately 50% in Australia, Canada, France and the
United States, and 60% in Japan®. Countriesin Western
Europehad smaller reductions (20%-25%).

During recent years, arelatively rapid elevationin
morbidity and mortality rates has been observed in deve-
loping countries, including Brazil. This elevation in
devel oping countriesis denominated by epidemiological
transition and isexplained by the demographic and health-
related transition characterized by reductioninthemortality
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ratesduetoinfectiousdiseases, increasein life expectancy
and changesin life style resulting from urbanization. As
more and more regions undergo the so-called epidemio-
logical transition, deaths, especially premature death,
occurring intheadult popul ationwill gradually becomethe
greatest concern in public health. Research methodsfor
reliable evaluation and monitoring of mortality in the adult
populationwill probably anticipatethistendency (tablel V).
Itisestimated that, during the pre- and posttransition period,
thesedevel oping countrieswill doubletheproblemsrelated
tomorbidity and mortality ratesdueto CVD, involving socia
costs, costs attributed to clinical evaluation and mana-
gement of CVD, aswell as experiencing adecreasein
productivity withanimpact onindividud, familial andsocia
levels(tableV).

In addition, it is estimated that 5.3 million deaths
attributedto CV D occurredin devel oped countriesin 1990,
whileinthedevel oping countries, they were between 8 and
9million, thatis, ardativeexcessof 70%8. Therefore,in 1990,
thedevel oping countriescontributed with 68% of thetotal
deaths due to noncommunicabl e diseasesand with 63% of
theworld mortality dueto CVD?®.



Arq Bras Cardiol
volume 72, (n° 3), 1999

Table IV — Mortality rates due to acute myocardial infarction
(per 100,000) by region and sex (all ages) ’

Region Man Woman Percentage of increase
1990/2000 1990/2000 (man/woman)

ECME 212/228 206/210 8/2
FSEC 283/372 309/363 32/18
India 141/166 138/160 18/16
China 66/80 69/75 21/9
OAl 68/82 67/77 21/15
SSA 36/36 45/43 25/19
LAC 81/95 76/87 17/14
ME 124/139 118/124 12/5
World 118/133 120/127 13/6

ECME- European Countries with Market Economy; FSEC- Formerly
Socialist European Countries; OAIl- Others, Asia and Islands; SSA-
Sub-Saharan Africa; LAC- Latin American Countries; ME- Middle East.

Impact of epidemiological studies at the national level
— Theneedtorestrain epidemic CV D through reduction of
CVD interms of morbidity and mortality in developing
countriesis obvious and urgent. National strategies are
necessary to reach this objective and they should be
developed and effectively implemented. The essential
components of any program for control of CVD should
comprisethefollowing items:. 1) establishment of effective
systemsfor estimation of CVD and itstendencies, 2) estima:
tionof thelevel sof theconventional or establishedrisk factors
for CVD (i.e., tobacco use, hypercholesterolemia, hyper-
tension, etc.) in representative samples of the population to
identify therisk factorsthat requireimmediateintervention; 3)
assessment of theemerging risk factors(i. e., glycemia, abdo-
minal obesity, fibrinol ytic state, homocysteine, etc) that canbe
of specid relevancefor thepopulationin question; 4) identifi-
cation of the determinants of the healthy behavior that
influencethelevelsof conventional and emerging factorsin
the specific context of each society; 5) development of hedlth
policiesthat will integrate population-based measuresto
modify therisk of CVD and cost-effective strategies for
individualswho have clinically manifest CVD or thosewith
highrisk of developingit °.
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Information about the risk factorsfor CAD can be
obtained through thefollowing epidemiol ogical strategies:
a) prospective cohort studies, where therisk factorsare
assessedinalargenumber of individua swho arefollowed
up until asufficient number of clinical eventsarerecorded;
b) case-control studieswheretherisk factorsare compared
between the case (individuals with CAD) and control
(individual s without CAD); and c) randomized clinical
studiesinvolving interventions where the specific risk
factorsare altered and the clinical outcomesin theinter-
vention and control groups are compared. Each of these
epidemiological strategies hasits advantages and limita-
tions. For example, the Framingham prospective cohort
study required afollow-up of 10,000 individuals over 10
yearsbeforeany reliableinformation could bedrawn. The
case-control study, whenwell-planned and performed with
the reduction of biases and confounding factorsin the
planning, analysis and interpretation of the study data,
constitutesan efficient strategy, providinginformationina
rapid and reliable manner about theimportance of conven-
tional and emerging risk factorsfor AMI. Epidemiological
studies, mainly the prospective case-control type, will help
moreand moretoidentify therelation betweenrisk factors
and AMI intheBrazilianpopulation. IntheU. S. A., Canada
and Europe, the association of conventional risk factors,
such as tobacco use, hypertension, diabetes, cholesterol,
etc., iswell defined. Even though we extrapolate to the
Brazilian population, the real and known impact of these
factors has not yet been adequately determined in our
population. TheAFIRMAR (A4valiagdo dos Fatores de Ris-
co para Infarto Agudo do Miocardio no Brasil) study, now
at theend of therecruiting phase, will definitely clarify the
impact of the conventional risk factorsfor the devel op-
ment of the AMI in Brazil, allowing interregional compa:
risons. In addition, therelative impact of emerging risk
factorsfor the development of AMI, such aslipoproteina
(Lpa), coagulation parameters, homocysteine, abdominal
obesity, dietetic, psychosocial, genetic and socioeconomic
factors, infection, andinflammation, will beinternationally
evaluated, includingin Brazil, throughtheInter-Heart study
(A Global Case Control Study to Identify the Risk Factors

Table V — Regional differences in the consequences of the cardiovascular disease (1990) °

Region Population Mortdity due to CVD Coronary Artery Mortality Vascular-cerebral Mortality  “DALYS" Lost
(millions) (thousands) (thousands) (thousands) (thousands)

Developed regions 1.144.0 5.328.0 2.678.0 1.447.9 39.118
Developing regions 4.123.4 9.016.7 2.469.0 3.181.2 108.802
Established market economies 797.8 3.174.7 1.561.6 782.0 22.058
Formerly socialist economies 346.2 2.153.3 1.116.3 665.9 17.060
India 849.5 2.385.9 783.2 619.2 28.592
China 1.133.7 2.566.2 441.8 1,271.1 28.369
Others, Asia and Islands 682.5 1.351.6 589.2 350.4 17.267
Sub-Saharan Africa 510.3 933.9 109.1 389.1 12.252
Middle East 503.1 992.3 276.6 3274 12.782
Latin America 444.3 786.7 269.1 224.1 9.538
“DALYS’- disability-adjusted life years.
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for AcuteMyocardia Infarctionin Different Ethnic Popu-
lations). Throughthe AFIRMAR and Inter-Heart studies,
all the conventional and emerging risk factorsfor the
development of AMI will be assessed in the Brazilian
population, allowing health policiesto be planned and
implemented, aiming at better cardiovascular healthinour
country through the extension of survival and reduction of
disability relatedto CVD.

Brazilian experience with epidemiological and
randomized clinical studies. National Coope-
ration — Brazilian Coordinating Center for
Clinical Studies on Cardiology

Ten years ago, Brazil began to participate in inter-
nationa randomized clinical studiesthroughtheEMERAS
study (table V1), thusestablishing the concept of scientific
collaboration for high quality multicenter studies and
valuableandreliableresults. Through thisnational effort,
approximately 84 hospitalsin 16 states of our territory
began collaborativework that hasnever ended during these
10years. Thiseffort culminatedinthe performanceof epide-
miological and randomized studies, generatinginternational
publications. (tablesVI and V11).

This concept of multi-ingtitutional and supra-society
scientific cooperation has allowed Brazil to enter the
international scientificinvestigativeenvironment alongwith
different universitiesand academic research organizations.

Webdlievethat thecontinuity of thisprocesswill allow
more and more national contributionsin different areas of
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scientificinvestigation, thusproviding asimultaneousand
globalized growth of several cooperativeinstitutions.

Future directions

Randomized controlled studiesremain oneof themost
reliable methods for evaluating benefits and risks of
promising treatmentsin large populations of patients.
Thereisacontinuousneed for studies at reasonable costs.
The careful preparation includes the knowledge of the
pathophysiology of thedisease, agood biological rationale
for the treatment, an adequate understanding of the
methodology used in clinical studies, and the careful
conduction of pilot studies.

Duringthe*40sand’ 50s, largeepidemiol ogicd studies
were carried out, and during the‘ 70s, * 80s, and * 90s, large
randomized studies were carried out to reliably provethe
hypotheses originated from those epidemiol ogical studies
andfromsmall randomized studies. Attheend of the* 90sand
during the next decade, we will have to again conduct
epidemiological studiesto raise new hypotheses, toidentify
new risk factorsand clinically significant questions that
deserveto be assessed and integrated into clinical practice,
justifying changesinthehealth policy at anational level.

Theclinical randomized controlled study was pro-
bably themost important development in Medicineduring
this century. We can say that it is clearly established,
having thus become an essential tool. We can al so say that
we are moving towards a Medicine where the clear and
sound demonstration of benefits supporting clinical

Table VI - Clinical studies in cardiology (Brazilian Coordinating Center). Participation in multicenter international studies

Study

EMERAS (89 — 91) — Lancet 1993; 342: 767-72

RAPT (90 - 92) — Circulation 1994; 89: 588-95

(Ridogrel Aspirin Patency Trial)

I1SIS-4 (91 - 93) — Lancet 1995; 345: 669-85

(International Study of Infarct Survival - 4")

CORE (94 - 95) — Circulation 1997; 96: 192-201

(Collaborative Organization for RheothRx Evaluation)

COBALT (95— 96) — N Engl J Med 1997; 337: 1124-30

(Continuous Infusion Versus Double Bolus Administration of Alteplase)
PARAGON A (95 - 96) — Circulation 1998; 97: 2386-95

(Platelet 1Ib/Illa Antagonist for the Reduction of Acute Coronary
Syndrome Events in a Global Organization Network)

GIK Pilot Study (94 — 96) — Circulation 1998; 98: 2227-2234
(Glucose-Insulin-Potassium in Acute Myocardial Infarction)

OASIS Registry (96 — 97) — Lancet 1998; 352: 507-14

(Organization to Assess Strategies for Ischemic Syndromes)

OASIS-2 (97 — 98) - Lancet 1999; 353: 429-38

(Organization to Assess Strategies for Ischemic Syndromes)
RESOLVD Pilot Study (96 - 97)

(Randomized Evaluation of Strategies for Left Ventricular Dysfunction)
ASSENT-2 (97 — 98)

(Assessment of the Safety and Efficacy of a New Thrombolytic)
SYMPHONY (97 — 99)

(Sibrafiban Versus Aspirin to Yield Maximum Protection from Ischemic
Heart Events Post Acute Coronary Syndromes)

(Estudo Multicéntrico da Estreptoquinase nas Republicas da América do Sul)

Patients ~ Countries Invest. Centers Brazil  Randomization Brasil
4.534 6 66 1.271
907 3 10 224
58.050 32 84 3.371
2.954 16 19 374
6.940 23 18 225
2.282 19 1 1
500 3 8 61
7.911 6 20 1.477
10.141 14 21 596
769 5 5 83
17.500 23 16 280
9.245 20 9 120
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Table VII - Clinical studies in cardiology* (Brazilizn Coordinating Center). Participation in multicenter international studies

Study

Patients Countries  Invest. Centers Brazil Randomization Brazil

HOPE (95 - 99)
(Heart Outcomes Prevention Evaluation)
AFIRMAR (97 - 98)

OASIS-3 — PEGASUS (98 - 99)

(Peg Hirudin Study in Unstable Ischemic Syndromes)

OASIS-4 - CURE (98 — 99)

(Clopidogrel in Unstable Angina to Prevent Recurrent Ischemic Events)
PARAGON B (98-99)

(The PARAGON B Trial)

SYMPHONY -2 (99-2000)

(The 2 SYMPHONY Trial)

GIK-2 (98-2000)

(Glucose-Insulin-Potassium in Acute Myocardial Infarction)
Inter-Heart (99-2000)

(A Global Case Control Study to Identify the Risk Factors for AMI in
Different Ethnic Populations)

(Avaliag¢do dos Fatores de Risco para Infarto Agudo do Miocardio no Brasil)

9.541 18 19 466
4.000 1 125

8.000 20 26

7.000 20 17

4.000 20 8

8.400 20 07

6.000 7 50
20.000 22 30

* Studies currently under development.

decision-making has been replacing theisolated medical
opinionthatisnot related to avail able scientific evidence.
More important than the identification of new treat-
mentsisthe correct incorporation of the already existing
effectivetreatments. Thesetrestmentshaveto beeffectivein
the real world conditionsof thedaily clinica practiceand not
only intheideal scenario of therandomized controlled study.

In the new millenium, four new pathways are being
opened in regard to scientific investigation applied to
clinical cardiological practice; 1) epidemiological studies; 2)
studies aiming to incorporate effective therapiesinto
clinical practice; 3) cost-effectiveness and cost-utility
studies; and 4) evidence-based cardiology asaparadigmfor
clinical decision-makingin cardiol ogy.
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