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Determining the efficacy of treatmentsand procedures
isof fundamental relevance, because economic resources
arelimited and, therefore, social prioritiesshould beestabli-
shed *. Despite the benefit resulting from the continuous
devel opment of new drugsthat reach clinical success, this
process is frequently accompanied by elevation in costs
duetothelegitimate need for remunerationand return of in-
vestmentsintheareaof pharmaceutical research.

Physiciansand privateand publicinstitutionsresponsi-
blefor providing health programs often haveto facethedi-
lemmaof replacing or not medicationsalready inuse. Like-
wise, thedilemmaof adding new drugsor not to traditional
therapeutical protocolsisfrequently faced, with no spurious
influenceof interestsvoid of scientific and ethical basis, ai-
ming at obtaining asocially adequate cost/benefit ratio.

The processby which changesinmedical practiceare
introduced and authorized has undergonetransformations
initsfundaments2. Two major innovations, therandomized
clinical trials and the guidelines provided by specialized
medical societies, shiftedtheold emphasisonclinical appli-
cation of theexperienceinindividual practiceto theuseof
scientific evidence-based norms. These essential tool sthat
guide the best currently individualized medical practice
should al so be used to optimizethe application of resources
of the community in the issuein question, to guide the
adoption of high-cost medicationsand procedures?.

The practice of evidence-based medicine consists of
harmonization and integration of thebetter external clinical
evidence obtained through systematic research about stu-
dies specifically directed to obtaining conclusive results,
which are usually gathered as guidelines/consensus, with
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the personal experience and ability to individualize treat-
ments and medical practicesfor the patients who require
them. Thesetoolsaresynergistically complementary. Great
clinica trialswith randomization of treatment for groupsof
patients provide better evidence, which may be systemati-
cally revised and critically considered through the guideli-
nes. Thisisthearenawherethe practical importanceof the
studies may befinally assessed and the extension of their
employment in the popul ation of patients may be determi-
ned. Both should be impersonal, objective, and void of
nonscientificinterests, and thesearecrucial characteristics
of their power to convince. Individual medical ability deri-
vesfrom personal experience, fromthecapacity for clinical
judgment, fromacritical observation of themedica literature,
and from the participation and discussion in medical mee-
tings. When specialists with these qualities are gathered
under the sponsorship of governmental entitiesor interes-
ted medical societies, or both, aconjunct positionisdeter-
mined, moreor lessconsensual, inguidelinesthat reflect the
set of thesetool s of modern normativeness of medical ma-
nagement . Usually, each procedureisclassifiedin classes
accordingtothelevel of evidencesupportingit (Tablel).
Elaboration of guidelinesfor medical practicemay re-
ducevariability inmedical practiceand, consequently, opti-
mizethecost/benefit ratio®. However, theisolateapplication
of theseguidelinesmay be subjected toindividual and soci-
al limitations, among others, and should beintegrated with
other toolsfor moreimpacting decisions. Theuseof eviden-
ceobtainedin clinical studies developedin asystematic
manner should constitute the major support for changing
effective decisionsthat may be widely applied to medical
literature. The possibility of recommending therapeutical
procedures aways requires adegree of consistency of the
evidenceobtained from studies, and the procedurescan be
graded according to the methodology used (Tablell) 8. In
theabsenceof large or multiplerandomizedtrials, the best
evidenceavailableissearched and hierarchized according
to theprinciplesexposed. Small studies, eventhough ran-
domized, areusually useful to elucidate mechanisms, and
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Table I — Classification of the procedures

Class I
Conditions for which conclusive evidence exists, or in its absence, ge
neral consensus that the procedure is useful or effective, or both.
Class 11
Conditions for which conflicting evidence or divergence of opinion, or
both, exists in regard to usefulness/efficacy of the procedure.

Class I1A
Weight or evidence/opinion favoring usefulness/efficacy.

Class 1IB

Usefulness/efficacy |ess well-established by evidence or opinion.

Class III

Conditions for which evidence or consensus, or both, exists that the
procedure is not useful/efficient, and, in some cases, it may even be
noxious.
Adapted from the criteria used in the guidelines of the American College
of Cardiology/American Heart Association.

Table II — Grading of recommendations and levels of evidence

Grade A

Level 1a)Evidence of randomized clinical trids including a large
number of patients, or asystematic review including meta-analysis
of several medium-sized randomized studies, with a total number
of patients comparable to that of the first situation.

Level 1b) Evidence of at least 1 high-quality “all/nothing” population
study in which all patients with the conventional therapy die or
are unsuccessful (nothing) and a few/several patients survive or
are successful with the new therapy (all) (ex.: chemotherapy for
tuberculosis, meningitis, defibrillation for ventricular fibrillation,
etc), or studies in which the conventional therapy fails or is
associated with death (all) and no patient dies or is unsuccessful
with the new therapy (nothing) (ex: penicillin for pneumococca
infection, antibiotic therapy for infectious endocarditis, etc).

Level 1c) Evidence of at least 1 medium-sized clinical trial or meta
analysis of studies with asmall number of patients, which together
sum up a moderate number of patients.

Level 1d) Evidence of at least 1 randomized clinical trid.

Grade B

Level 2) Evidence of at least 1 high-quality study with a nonrandomized
population, to receive or not the new therapeutics.

Level 3) Evidence of at least 1 high-quality study with control group.

Level 4) Evidence of at least 1 high-quality study involving a series of
patients with no control group.

Grade C

Level 5) Opinions of specialists with no reference, or use of aready
referred studies, or of physiopathological or experimental bases.
A comprehensive evaluation should consider multiple types of
evidence (ex.: randomized studies, nonrandomized, epidemiolo
gical and experimental observations) and check the framework of
information for consistency, coherence, clearness, and specific
subgroupsof use. |n some circumstances, results of nonrandomized
studies are so clear and biologicaly plausible that they could
reasonably be considered grade A studies (ex.: artificial pacemaker
for total atrioventricular block).
Adapted from Yusuf S, Cairns JA, Camm JA, Fallen EL and Gersh
BJ, editors, Evidence Based Cardiology. London: Br Med J
Books, 1998.

generateand support hypotheses, mainly when groupedin
consistent meta-analyses. The essential issuesraised in
thisway arefindly scrutinized by randomized studieswitha
large number of patients, allowing theexploration of inci-
dence, even of those with less frequent outcomes but in-
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fluencingclinical practice(ie, mortality), inorder toeiminate
contamination of factors spuriousto treatment, allowing
totally reliable results®®. The conseguences of new treat-
ments should be measured by resultsthat support or not, in
an objective and conclusive manner, their application and
repercussioninthecost/benefit ratio, whichissignificantin
high-cost methodsof treatment.

Comparison of the consequencesof theintroduction of
new drugsand identification of the patientswho areat high
risk of an event and may respond to these new forms of
treatment isparamount. The most used indicesfor measu-
ring efficacy or clinical benefit areasfollows: relativereduc-
tioninrisk, oddsratio, absolutereductioninrisk, and num-
ber of patientstobetreated * (Tablelll). Themgjor limita:
tion of theuseof there ativereductioninrisk (most common
becauseitisexpressedinavery impressivenumerical form)
isthat it doesnot reflect the absol ute magnitude of therisk
without treatment, and it may overestimate or underestima:
tetheabsoluteimpact of thetreatment when eventsarevery
rareor very frequentinthegroups. Theoddsratio expresses
calculated risksin retrospectivestudies (usualy of the case-
control type) and, when eventsarerare, it may be an ade-
guate estimate of therelativerisk, whichisimmediately ex-
tracted fromtheresultsof prospective studies. Thenumber
of patientsrequired for a certain treatment expresses the
number of patients who should be treated to avoid an
event ascompared with that of patientswho arenot treated
in the same way of the study. If therate of event ishigh,
evenwith arelatively small reduction in therisk, asmall
number of patientswill be large enough for obtaining the
benefit of avoidingaclinically relevant event.

Clinical triaswithrandomized allocation of patientsfor
eachmodality of treatment are powerful toolsfor testing new
therapeutics, but several pointsrequireconsiderationinthe
analysisof results'223, Fundamental limitationsexist, asdo
limitations of study applicability. In regard to fundamental
limitations, thefollowing stand out: 1) restriction of theperiod
of trestment and limitation of thefollow-up period: whenthe
follow-up periodisshort, eventhoughaninitial beneficia
result may exigt, later thiseffect may belost. The period of
treatment isimportant. Extrapolation of theresultsmay not
becorrect, if performed routinely 4; 2) absenceof testswith
different drug dosages and combinations of medications

Table III - Measurements of clinical benefit

1) Relative reduction in risk (RRR)
rate of events in the control group - rate of events in the group treated
rate of eventsin the control group

2) Odds ratio (OR)
Chance (“Odd”) = P (probability) of an event
(1-P)

QOdds ratio (OR) = Chance in the control group

Chance in the group treated
3) Absolute reduction in risk (ARR) = rate of events in the control group — rate
of events in the group treated.
4) Number of patients that should be treated to avoid an event (NNT) =
reciprocal of the absolute reduction in risk = (100/ARR).
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not studied; 3) validity of the results not entirely assured.
Thestudiesshould beproperly randomized and thesignifi-
cancelevel properly fixedintheclinical context. A result
with p<0.05 hasa50% chanceof being replicatedin another
study; with p<0.01, a70% chance; and with p<0.001, a90%
chanceof being confirmedinasimilar study. Theconfiden-
ceinterval should bevalued because of the precisionit pro-
videsin estimating statistical results. Adherencetotheana-
lysisof primary objective, preferably encompassing or ex-
clusively considering absol ute and obj ective outcomes, su-
chasmortality, isessential. Whenthemain objectiveisim-
provement of morbidity, theresultsshould bemorecareful-
ly assessed; 4) sizeof thesampleisimportant, from concep-
tion to the end of the randomized study. Analysisin sub-
groups, mainly if not previously established asagoal, and
analysis of deriving studies, among others, may increase
chancesof error and should alwaysbeviewed with reserva-
tion; 5) replication of theresultsthrough several indepen-
dent studiesisalso very important; 6) clinica relevance: the
sizeof the sample should belarge enough and the val ue of
reduction in therelative risk should be assessed conside-
ring therisk of the event, especidly if the procedureisex-
pensive. If theprocedureisinexpensive, thisinfluence may
bemodulated and smaller reductionsinrisk may beaccepta
ble; 7) low-risk outcomes: when the event rateisinherently
reduced, the study power decreases and alarge number of
patients should be studied. Therefore, prevalence of the
eventinthepopulationisdecisivefor planning studieswith
characteristicslikethesediscussed here.

Another fundamental category of limitations of stu-
dies consists of the low applicability in medical practice,
whichisoften neglected. Among these, wecan cite: 1) the
inclusion criteria of many studies drastically reduce their
applicability tomany patients. Thepossibility of final appli-
cation of theresults of the study depends, therefore, onthe
characteristics of the patientsincluded and the treatment
usedinthestudy. In other words, acertain treatment should
beapplied to theappropriate patient for an adequate period
of time, andin the phase correctly establishedinthestudies.
Thebenefit of the procedureisproportional totherisk cau-
sed by theclinical condition, and the appropriate stratifica-
tion of therisk isalwaysmandatory for the correct identifi-
cation of patientsbenefited by the procedure. Extrapolation
tomedical practiceisjustified whenthe patientshavethesa-
meprofileasthe patientsincludedin the study, especidly in
regardtorisk, age, sex, etiology, and severity of theclinical
condition. The populations studied should be homoge-
neous, and only thosewith areal potential for benefit sho-
uld betreated; 2) theresultsof the studiesexpressprobabi-
lity of risk and benefitsin means applicableto population
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groups. Therefore, the reduction in relative risk would be
applicableto categories of patientsincluded in the study
and the clinical decision should always be evaluated in
regard to theindividual characteristics of each patient; 3)
treatment risks and costs should be carefully assessed in
regard to potential benefits; 4) assessment of the consis-
tency between results and biological and experimental
studies; 5) the studiesmay, according to their own criteria
of selection, not beableto solvethe® gray” areasof clinical
practicewhen the cost/benefit ratio of the optionsisincom-
pletely determined or evenleadsto contradictory results; 6)
circumstancesexist whereappropriate studiesarenot ame-
nable to being conducted because of the involvement of
unethical pointsor an unacceptable cost, or both; 7) most
clinical trialsarefunded by entities(ie, pharmaceutical in-
dustry, equipment industry, etc), which havelegitimateinte-
restsintheapplicability of theresultsand, therefore, should
bekept away from the processesof anaysisandfinal publi-
cation of scientific studies. Asthisimportant principleisnot
alwaysobserved, studieswith externd financing morecom-
monly obtain positiveresults, ascompared with thosethat
arenot under thiseconomical influence®¢. Astheinteres-
tsof the manufacturersof themedication aredifferent from
those of the peoplewho prescribeor consumeit, after thefi-
nalization and publication of thescientific study, monitoring
of how the product isgoing to be marketed ismandatory.

The guidelines or consensus may also have limita-
tionsthat should be considered. Theresultsof randomized
clinical trial s guide the decisions of the consensus, which
guide medical practice. The consensusis asocial and
scientific process, inwhich thefollowing pointsshould be
emphasized: 1) objectiveandimpersonal communications;
2) dll clinical evidence considered; 3) simple conclusions
and direct product of theevidence; 4) eventhebest limited
evidence and conclusionsrequiring judgment and interpre-
tation; 5) some participants tend to advocate particul ar
points of view, and thistendency should be judiciously
attenuated.

Recommendations

Clinicd tridsandguiddinesareirreplacesbleandva uable.
Despitetheirinherent limitationsa ready discussed, they arethe
best toolsfor guiding theimplementation of new thergpeutical
procedures. Thecost/benefit ratiofor socid application should
a so be determined. To optimizetheapplication of thelimited
resources of the community, evidence-based medicine should
alwaysbe used in programsfor implementing new and old
proceduresand high-cost medications.
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