
6.EVIDENCEBASEDMEDICINE:

Evidence-basedmedicine (EBM)istheprocessofsystematicallyreviewing,appraising,
andusingclinicalresearchfindingstoaidthedeliveryofoptimumclinicalcareto
patients.Patientknowledgeofevidence-basedmedicineisimportantbecauseit
enablesthemtomakemoreinformeddecisionsaboutdiseasemanagementand
treatment.Italsogivespatientsamoreaccurateperceptionof risk,encourages
appropriateuseofelectiveprocedures,andsupportsevidence-baseddoctor/patient
decision-making.

Evidence-basedmedicineisacombinationofprinciplesandmethods.Whenputinto
action,theseensurethatmedicaldecisions,guidelines,andpoliciesarebasedon
the currentbestevidence abouttheeffectsofdifferentformsoftreatmentand
healthcareingeneral.Withrespecttomedicines,itdrawsheavilyoninformationfrom
the benefit andrisk(efficacy andsafety)evaluation.

Theconceptofevidence-basedmedicineemergedinthe1950s.Beforethen,medical
decisionsweremainlybasedonmedicaltraining,clinicalexperience,andjournal
reading.However,studiesshowedthatmedicaltreatmentdecisionsdifferedsignificantly
betweenindividualhealthcareprofessionals.Thebasiswasformedforimplementing
systematicmethodstocollect,evaluate,andorganiseresearchdata–whichleadto
evidence-basedmedicine.Sinceitsimplementation,evidence-basedmedicinehas
beenrecognizedbydoctors,pharmaceuticalcompanies,regulatoryauthorities,andthe
generalpublic.

Thedecision-makerneedstolookatknowledgefromtheirownclinicalexperiencealong
withthebestevidencefromcontrolledstudiesandresearch.Combiningclinical
experienceandcontrolledstudiesinthedecision-makingprocessisimportant.Without
clinicalexperience,theriskrelatedtoagiventreatmentmayendupcausingunwanted
effects.

5-stepmodelofevidence-basedmedicine

Oneapproachtoevidence-basedmedicineisbasedona 5 stepmodel:

1.Definingaclinicallyrelevantquestion(doctorsearchesforinformationtofind
correctdiagnosis)

2.Searchingforthebestevidence(doctorsearchesforevidencetosupportthe
findingsfromStep1)

3.Assessingthequalityoftheevidence(doctorensuresthatqualityand reliability is
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high)
4.Actingontheevidencetoformaclinicaldecision(basedonSteps1-3,patientand

doctorjointlymakeaninformedtreatmentdecision)
5.Evaluatingtheprocess(doctorandpatientassessiftheintendedoutcomeis

achievedandadjusttreatmentdecisionsaccordinglyifneeded)
Withreferencetotheexampleinthebeginning,thedoctor’schoiceisinlinewiththe
principlesofevidence-basedmedicineaswellaspatient’sfeedback.Thedoctor’s
decisionincludesconscientious,explicit,andjudicioususeofthebestevidenceatthe
currenttimepoint,includingthepatient’sexperience,whendecidinghowtoprovidethe
bestpossiblemedicaltreatmentforagivenpatient.

Patientengagementsindecision-makingprocesseshaveanimportantroletoplayin
buildingnewguidelinesoftreatmentprinciples.Thisincludesreading,understanding,
andactingonhealthinformation;workingtogetherwithclinicianstoevaluateandselect
therighttreatmentoptions;andprovidingfeedbackonoutcomes.Patientscanhavean
activeroletoplayatalllevelsofevidence.

Assessingevidenceforevidence-basedmedicine

Toassessthequalityofevidence,theinformationcollectedisrankedaccordingtothe
differentlevelsofevidence.Thepyramidinthefigurebelowshowsthevariouslevelsof
evidenceandtheirrelativerankings
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 LevelsofEvidence
Levelsofevidenceareusefulwhenassessingthequalityofevidence.

Editorialandexpertopinions

Thisisevidencebasedontheopinionsofapanelofexpertsaimingtoshapecommon
medicalpractice.

Caseseriesandcasereports

Caseseriesaredescriptivestudiesfollowingonesmallgroupofpeople.Theyare
additionsorsupplementsofcasereports.Acasereportisadetailedreportof
the symptoms, signs,diagnosis,treatment,andfollow-upofanindividualpatient.

Case-controlstudy

A case-controlstudy isanobservationalretrospectivestudy(lookingathistoricaldata)
thatcomparespatientswhohaveadiseasewithpatientswhodonothavethedisease.
Outcomessuchaslungcanceraregenerallystudiedbytheuseofcase-controlstudies.
Agroupofsmokers(theexposedgroup)andagroupofnon-smokers(theunexposed
group)are recruited andfollowedovertime.Thedifferencesinthe incidence oflung
cancerbetweenthegroupsarethendocumented,allowingthevariablebeingassessed
(the‘independentvariable–inthiscase,smoking),tobeisolatedasthecauseofthe
‘dependentvariable’(inthiscase,lungcancer).

Inthisexample,a statisticallysignificant increaseintheincidenceoflungcancerinthe
smokinggroupascomparedtothenon-smokinggroupwouldbeconsideredas
evidenceinfavourofassuminga causalrelationship betweensmokingandlungcancer.

Cohortstudy

Themoderndefinitionofa‘cohort’in clinicalstudies isagroupofpeoplewithdefined
characteristicswhoarefollowedinordertodeterminehealth-relatedoutcomes.

TheFraminghamHeartstudyisanexampleoftheuseofa cohortstudy toansweran
epidemiologicalquestion.TheFraminghamstudybeganin1948andisstillongoing.
Theobjectiveistostudytheimpactofseveralfactorsontheincidenceofheartdiseases.
Thequestionthatthestudyaimstoaddressis:Dofactorssuchashighbloodpressure,
smoking,highbodyweight,diabetes,exercise,etc.,havealinktothedevelopmentof
heartdisease?Inordertoinvestigateeachexposure(forinstance,smoking),
the investigators wouldrecruitacohortofsmokers(theexposedgroup)andacohortof
non-smokers(theunexposedgroup).Thecohortswouldthenbefollowedforaset
periodoftime.Differencesintheincidenceofheartdiseasebetweenthecohortsatthe
endofthistimearethendocumented.Thecohortsarematchedintermsofmanyother
variables,suchas:
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o Economicstatus(forinstanceeducation,income,andoccupation)
o Healthstatus(forinstancethepresenceofotherdiseases)
Thismeansthatthevariablebeingassessed,the‘independentvariable’(inthiscase,
smoking),canbeisolatedasthecauseofthe‘dependentvariable’(inthiscase,heart
disease).

Inthisexample,a statistically significant increaseintheincidenceofheartdiseasesin
thesmokinggroupascomparedtothenon-smokinggroupisevidenceinfavourof
assumingacausalrelationshipbetweensmokingandthedevelopmentofheartdisease.
ThefindingsoftheFraminghamHeartStudyhave,overtheyears,providedconclusive
evidencethatcardiovasculardiseasesarelargelytheresultofmeasurableand
modifiableriskfactors,andthatindividualscangaincontrolovertheirhearthealthby:
lookingcarefullyattheirdietandlifestyleandchangingtheirintakeofsaturatedfat,
cholesterol,andsmoking;losingweightorbecomingphysicallyactive;andregulating
theirlevelsofstressandbloodpressure.ItisprincipallybecauseoftheFramingham
HeartStudywenowhaveagoodunderstandingoftherelationshipofcertainrisk
factorstoheartdisease.

AnotherexampleofacohortstudythathasbeenongoingformanyyearsistheNational
ChildDevelopmentStudy(NCDS),themostwidely-researchedoftheBritishbirthcohort
studies.ThelargeststudyinwomenistheNursesHealthStudy.Thisstudybeganin
1976andistrackingover120,000.Datafromthisstudyhasbeenanalysedformany
differentconditionsandoutcomes.

Randomizedclinicaltrial

A randomizedclinicaltrial isonethatuses randomization whenallocatingpeopleto
different arms ofthestudy.Thismeansthatthetreatmentgroupsarechosenbychance
usingaformalsystemandeachparticipanthasanequalchanceofbeingselectedto
each arm.

Meta-analysis

A meta-analysis isasystematic,statistics-basedreviewofdatathatcontrastsand
combinesresultsfromdifferentbutrelatedstudies,inattempttoidentifypatterns,
disagreements,andotherrelationshipsacrossmultiplestudies.Ameta-analysiscan
supportastrongerconclusionthananyindividualstudy,butmaybeflawedbecause
of publicationbias.

Outcomesresearch

Outcomesresearchisabroadumbrellatermwithoutaconsistentdefinition.Inbrief,
outcomesresearchstudiestheendresultsofmedicalcare–theeffectofthehealthcare
processonthehealthandwell-beingofpatients.Inotherwords,clinicaloutcomes
researchseekstomonitor,understand,andimprovetheimpactofmedicaltreatmenton
aspecificpatientor population.Ittendstodescriberesearchthatisconcernedwith
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the effectiveness ofpublic-healthinterventionsandhealthservices;thatis,the
outcomesoftheseservices.

Attentionisfrequentlyfocusedontheaffectedindividual–inotherwords,the
clinical endpoints (overalloutcomes)mostrelevanttothepatientorpopulation.Such
endpointscouldbe qualityoflife orpainlevel.However,outcomesresearchmayalso
focusontheeffectivenessofhealthcaredelivery,withmeasuressuchascost-
effectiveness,healthstatus,and diseaseburden (theimpactofthehealthproblem).

ThedifferencebetweenEBMandoutcomesresearchisoneoffocus:Whilethemain
focusofEBMisprovidingthebestcaretothepatientaccordingtoclinicalevidenceand
experience,themainfocusofoutcomeresearchispredefinedendpoints.Inclinical
outcomeresearch,theseendpointsareusuallyclinicallyrelevantendpoints.

Inoutcomesresearch,therelevantendpointsareoftensymptomsorfunctionalandcare
measures–thingsconsideredimportantbythepatientreceivingthetreatment.For
instance,apatientsufferinganinfectionwhoisthengivenpenicillinmaybemore
concernedwithnolongerhavingafeverandfeelingbetterthantheyareconcernedwith
theeffectofthepenicillinontheactuallevelsofinfection.Inthiscase,theirsymptoms

Examplesofendpointsrelevanttooutcomeresearchstudies

Typeofendpoint Example

Physiologicalmeasure
(biomarker)

Bloodpressure

Clinical Heartpressure

Symptoms Coughing

Functionalandcare Measurementoffunction,forinstanceabilitytoperform tasks
ofeverydayliving,QualityofLifeassessments
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andthewaytheyfeelareconsideredadirectassessmentoftheirhealthstatus–in
otherwords,theendpointsthatoutcomesresearchwouldfocuson.Thepatientisalso
likelytobeinterestedinthepotentialsideeffectsassociatedwithpenicillin,aswellas
thecostofthetreatment.Forotherdiseases,suchascancer,animportantclinical
outcomerelevantforthepatientistheriskofdying.

Wherethedurationofthestudyislong,outcomesresearchstudiescanincludetheuse
of‘surrogateendpoints’.Asurrogateendpointiswhenabiomarkerisusedtomeasure
anoutcome–itactsasasubstitutefora clinicalefficacy endpoint.Consideraclinical
studywheretheeffectofpenicillintreatmentismeasuredbyadecreaseintheamount
ofaspecificprotein(calledthe‘C-reactiveprotein’),whichisalwayspresentintheblood.
Inahealthyperson,theamountofthisproteininthebloodisverysmall,butitincreases
dramaticallyuponacuteinfection.MeasuringthelevelsofC-reactiveproteinistherefore
anindirectwayofmeasuringinfectioninthebody–inthiscase,theproteinservesasa
‘biomarker’forinfection.Abiomarkerisameasurableindicatorofadiseasestate.This
thencorrelateswiththeriskorprogressofadisease,orwithhowthediseaseislikelyto
respondtoagiventreatment.Indailypractice,abloodsampleistakenfromthepatient
andtheamountofthebiomarkerinthebloodismeasured.

Ithastobeunderlinedthatforasurrogateendpointtobeusedforregulatorypurposes,
themarkershouldhavepreviouslybeenconfirmedorvalidated.Itmustbeshownthat
changesinthebiomarkercorrelate(correspond)withtheclinicaloutcomeofaspecific
diseaseandthetreatmenteffect.
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