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實証醫學實証醫學((Evidence Based Medicine)Evidence Based Medicine)

Haynes RB, Deveaux
PJ, Guyatt GH. BMJ  
2002; 324, 7350 
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Five Steps to Practice EBMFive Steps to Practice EBM

►►Step 1 asking a questionStep 1 asking a question
►►Step 2 searching for the best evidenceStep 2 searching for the best evidence
►►Step 3 critically appraisingStep 3 critically appraising
►►Step 4 applyingStep 4 applying
►►Step 5 evaluatingStep 5 evaluating
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Five Types of QuestionFive Types of Question

►►Diagnosing and screeningDiagnosing and screening

►►TherapyTherapy

►►Harm/etiologyHarm/etiology

►►PrognosisPrognosis

►►GuidelinesGuidelines
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Diagnosis and ScreeningDiagnosis and Screening
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Clinical ScenarioClinical Scenario
►► 張先生，張先生，4848歲歲男性男性，由於，由於

被告知被告知 C C 型肝炎帶原型肝炎帶原 [anti[anti--HCV(+)]HCV(+)]。。
醫師建議以後，醫師建議以後，

應每半年追蹤應每半年追蹤 肝臟超音波肝臟超音波//胎兒蛋白胎兒蛋白 檢查檢查

►► 結果，第一次追蹤就發現，雖然結果，第一次追蹤就發現，雖然

肝臟超音波正常，但肝臟超音波正常，但AFPAFP高達高達45.6ng/mL45.6ng/mL

►► 他再來門診時，醫師說他再來門診時，醫師說……
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Critically Appraising Diagnostic test (VIP)Critically Appraising Diagnostic test (VIP)

►►((VValid) alid) 
Evidence about a diagnostic test Evidence about a diagnostic test validvalid ??

►►((IImportant) mportant) 
How important the evidence is? How important the evidence is? 
AccuracyAccuracy of the test to of the test to distinguishdistinguish pp’’tsts with or without with or without 
disorderdisorder

►►((aaPPplyply) ) 
Can I Can I applyapply this valid, accurate test to a this valid, accurate test to a specificspecific patientpatient? ? 
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Evidence about a Diagnostic Test Evidence about a Diagnostic Test ValidValid??

►► An independent, blind comparison An independent, blind comparison 
with with goldengolden standardstandard of diagnosis?of diagnosis?

Pt Pt undergoneundergone bothboth testtest in question & reference standard.in question & reference standard.
Results should be Results should be blindedblinded to personnel of the other side  to personnel of the other side  
AvoidAvoid the conscious and unconscious bias the conscious and unconscious bias 

((overover--interpretedinterpreted, or , or underunder––interpretedinterpreted))

►► ReferenceReference standardstandard universally applieduniversally applied
when the reference standard is invasive or risky, 
sufficiently prolonged follow-up is OK 

►► Evaluated in an Evaluated in an appropriate spectrumappropriate spectrum of of patientspatients
(like those we would use it in practice)(like those we would use it in practice)??

►► Validated in a Validated in a 22ndnd, , independentindependent groupsgroups of patientsof patients
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How important the Evidence Is?How important the Evidence Is?

►►Accuracy of Diagnostic testAccuracy of Diagnostic test
Sensitivity / SpecificitySensitivity / Specificity

Positive predictive value (PPV) Positive predictive value (PPV) 
/ Negative predictive value (NPV)/ Negative predictive value (NPV)

Likelihood Ratio + / Likelihood Ratio Likelihood Ratio + / Likelihood Ratio --
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►► Sensitivity  = a/(Sensitivity  = a/(a+ca+c))
►► Specificity  = Specificity  = d/(b+dd/(b+d))
►► Positive predictive valuePositive predictive value

= a/(= a/(a+ba+b))
►► Negative predictive valueNegative predictive value

= = d/(c+dd/(c+d))
►► PrevalencePrevalence

= (= (a+c)/(a+b+c+da+c)/(a+b+c+d))

= 80/100 = 0.8= 80/100 = 0.8
= 4700/4900 = 0.96= 4700/4900 = 0.96

= 80/280 = 0.286= 80/280 = 0.286

= 4700/4720 = 0.996= 4700/4720 = 0.996

= 100/5000 = 0.02= 100/5000 = 0.02



98年5月7日 如何評閱醫學文獻 14



SpPinSpPin and and SnNoutSnNout
►► SpPinSpPin

Extremely Extremely high (high (SpSp)ecificity)ecificity, , 
a a ((PP)ositive)ositive result tends to result tends to Rule (Rule (inin)) the diagnosis.the diagnosis.

►► SnNoutSnNout
Extremely Extremely high (high (SenSen)sitivity)sitivity,,

a a ((NN)egative)egative result tends to result tends to rule (rule (outout)) the diagnosis. the diagnosis. 
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Real time usage of Real time usage of 
Diagnostic test with EXCELDiagnostic test with EXCEL®®



MultiMulti--level Likelihood Ratiolevel Likelihood Ratio
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MultiMulti--level Likelihood Ratiolevel Likelihood Ratio

1/10   ->     1/9      x       4.85       =   4.85/9  -> 4.85/13.85=0.35
(≒5/14 = 0.357)
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Likelihood Ratio of Likelihood Ratio of 
common test or signs or symptomscommon test or signs or symptoms
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Likelihood Ratio of Likelihood Ratio of 
common test or signs or symptomscommon test or signs or symptoms
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Likelihood Ratio of Likelihood Ratio of 
common test or signs or symptomscommon test or signs or symptoms
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Can I apply this test to a specific Can I apply this test to a specific 
patient?patient?

►►Is the diagnostic test Is the diagnostic test availableavailable, affordable, , affordable, 
accurate, and precise in accurate, and precise in ourour settingsetting??

►►Can we generate a clinical sensible Can we generate a clinical sensible estimateestimate
of our patients of our patients prepre--testtest probabilityprobability??

►►Will the resulting Will the resulting postpost--testtest probabilitiesprobabilities
affectaffect our our managementmanagement and help our patient? and help our patient? 
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Generate a clinical sensible estimate Generate a clinical sensible estimate 
of our patientof our patient’’s pres pre--test probabilitytest probability

►► From clinical From clinical experienceexperience, prevalence , prevalence statisticsstatistics, , 
practicepractice databasesdatabases, , thisthis reportreport, or , or otherother studiesstudies
designed for pretest Probability. designed for pretest Probability. 

►► Are the study Are the study patientspatients similarsimilar to our own?to our own?

►► Is it unlikely that the disease possibilities or Is it unlikely that the disease possibilities or 
probabilities have probabilities have changedchanged sincesince this  this  evidenceevidence
was gathered?was gathered?
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Generate a clinical sensible estimate Generate a clinical sensible estimate 
of our patientof our patient’’s pres pre--test probabilitytest probability

►► From clinical From clinical experienceexperience, prevalence , prevalence statisticsstatistics, , 
practicepractice databasesdatabases, , thisthis reportreport, or , or otherother studiesstudies
designed for pretest Probability. designed for pretest Probability. 

►► Are the study Are the study patientspatients similarsimilar to our own?to our own?

►► Is it unlikely that the disease possibilities or Is it unlikely that the disease possibilities or 
probabilities have probabilities have changedchanged sincesince this  this  evidenceevidence
was gathered?was gathered?
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Will the Resulting PostWill the Resulting Post--test Probabilities Affect test Probabilities Affect 
Our Management and Help Our Patient?Our Management and Help Our Patient?

►► Could it move us Could it move us acrossacross a a testtest--treatmenttreatment thresholdthreshold??

►► Would our Would our patientpatient be a be a willingwilling partnerpartner in in testtest??

►► Would the consequences of the test Would the consequences of the test helphelp our our 
patient patient reachreach his or her his or her goalsgoals of of therapytherapy??
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Will the Resulting PostWill the Resulting Post--test Probabilities Affect test Probabilities Affect 
Our Management and Help Our Patient?Our Management and Help Our Patient?

►► Could it move us Could it move us acrossacross a a testtest--treatmenttreatment thresholdthreshold??

►► Would our Would our patientpatient be a be a willingwilling partnerpartner in in testtest??

►► Would the consequences of the test Would the consequences of the test helphelp our our 
patient patient reachreach his or her his or her goalsgoals of of therapytherapy??
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TherapyTherapy
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Critically Appraising Treatment articleCritically Appraising Treatment article (VIP)(VIP)

►►VValidityalidity
Is it Is it validvalid? (closeness to the ? (closeness to the truthtruth))

►►IImportantmportant
Is it Is it importantimportant? (size of ? (size of effecteffect))

►►AAPPplyply
Is it Is it applicableapplicable to the (specific) patient? to the (specific) patient? 

(clinical applicability)(clinical applicability)
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Types of StudyTypes of Study

►►Randomized controlled TrialsRandomized controlled Trials
►►Cohort StudiesCohort Studies
►►Case Control StudiesCase Control Studies
►►Case reports and case seriesCase reports and case series
►►Systematic reviewsSystematic reviews

MetaMeta--analysis: combining many studies into oneanalysis: combining many studies into one

►►…………
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證據證據的分級的分級

N of 1 RCT
全盤性文獻回顧 SystematicSystematic review

綜合分析Meta-analysis
前瞻式隨機分派控制型試驗 RCT
前瞻式非隨機分派控制型試驗

前瞻式世代型研究 Cohort
病例控制世代型研究 Case control
橫斷式調查分析 Cross-sectional
病例(系列)報告Case reports

UnsystemicUnsystemic observation of observation of individual clinicianindividual clinician
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Population

Assessment

Eligible and Willing
Subjects

Randomization

test control

Assessment
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Is this evidence about therapy valid? Is this evidence about therapy valid? 
(from (from Double blindedDouble blinded RandomizedRandomized controlledcontrolled Clinical TrialClinical Trial))

►► RandomizationRandomization of of assignmentassignment of pts to different of pts to different txtx
►► BlindedBlinded procedure: procedure: 

ConcealedConcealed the randomization in the randomization in enrollmentenrollment
KeptKept the pts, Drs, and study personnel the pts, Drs, and study personnel blindedblinded to to txtx grpgrp

►► CompatibilityCompatibility of treatment vs. control groups: of treatment vs. control groups: 
Were the groups Were the groups similarsimilar at the at the startstart of the trial?of the trial?
Were groups Were groups treatedtreated equallyequally, apart from the , apart from the 
experimental therapy? experimental therapy? 
Were Were allall patientspatients analyzedanalyzed in the groups to which they in the groups to which they 
were randomized?  were randomized?  (intention(intention--toto--treat analysis) treat analysis) 

►► Sufficiently Sufficiently longlong and and complete followcomplete follow--upup??
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Is this valid evidence about Is this valid evidence about txtx importantimportant??

►►What is the What is the magnitudemagnitude of the treatment of the treatment 
effecteffect??

►►How How preciseprecise is the estimate of the is the estimate of the 
treatment effect? treatment effect? 
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NNThypothetical
= NNTobserved x (timeobserved/timehypothetical)

= 128 x (5.5 / 1.5) = 470

NNThypothetical x timehypothetical
= NNTobserved x timeobserved
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Relative risk increased (RRI) = (EER-CER)/CER

Absolute risk increased(ARI) = (EER-CER)

Number needed to Harm(NNH) = 1/ARI = 1/(EER-CER)

Relative risk increased (RRI) = (3%-2%)/2% = 0.5

Absolute risk increased(ARI) = (3%-2%) = 1%

Number needed to Harm(NNH) = 1/1% = 100
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Is the evidence applicable to our patient?Is the evidence applicable to our patient?

►► Is our Is our patientpatient so so differentdifferent from those in the study that its results from those in the study that its results 
cannot apply?cannot apply?

Fit all the inclusion criteria for the study / different Fit all the inclusion criteria for the study / different sociodemographicsociodemographic
features or features or pathobiologypathobiology ((pharmacogeneticspharmacogenetics, absent immune responses, , absent immune responses, ……) ) 

►► Is the treatment Is the treatment feasiblefeasible in our setting?in our setting?

available in our setting/ available in our setting/ payedpayed by?/ administration & required monitoringby?/ administration & required monitoring……

►► What are our patientWhat are our patient’’s potential s potential benefitsbenefits and and harmsharms from the therapy?from the therapy?
NNT = 1/(PEER x RRR)    or     NNT = 1/(PEER x RRR)    or     NNTNNTpatientpatient = = NNTNNTstudystudy/f/ftt

NNH = 1/(PEER x RRI)    or     NNH = 1/(PEER x RRI)    or     NNHNNHpatientpatient = = NNHNNHstudystudy/f/fhh

►► What are our patientWhat are our patient’’s s valuesvalues and and expectationsexpectations for both the outcome for both the outcome 
we are trying to prevent and the treatment we are offering?we are trying to prevent and the treatment we are offering?
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►► NNT = 1/ARR = 1/(CERNNT = 1/ARR = 1/(CER--EER) = 1/(CER x RRR) EER) = 1/(CER x RRR) 
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►► NNT = 1/ARR = 1/(CERNNT = 1/ARR = 1/(CER--EER) = 1/(CER x RRR) EER) = 1/(CER x RRR) 
►► NNT = 1/(PEER x RRR) NNT = 1/(PEER x RRR) 

PEER PEER : : PPatientatient’’s s EExpected xpected EEvent vent RRate with control ate with control txtx

►► NNTNNTpatientpatient = = NNTNNTstudystudy/f/ftt
fftt : : RiskRisk of the outcome in your patient, of the outcome in your patient, relativerelative to pts in trial.  to pts in trial.  

PEER= 0.003, ft=0.1

Your patient’s condition

1/(0.003x0.33) = 1000 
100 / 0.1 = 1000
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The likelihood of being helped vs. harmed The likelihood of being helped vs. harmed (LHH)(LHH)

►►(1 / NNT) x f(1 / NNT) x ftt x Sx S：：(1/NNH) x (1/NNH) x ffhh

= ARR x f= ARR x ftt x S x S ：： ARI x ARI x ffhh

fftt : : RiskRisk of the disease in your patient, of the disease in your patient, relativerelative to pts in trial.to pts in trial.

ffhh : : RiskRisk of the side effect in your patient, of the side effect in your patient, relativerelative to pts in trial.to pts in trial.

SS : : severityseverity factor, the factor, the relativerelative severityseverity of of 
diseasedisease progressionprogression if no treatment if no treatment 
to to sideside effecteffect if receiving treatment.if receiving treatment.
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The likelihood of being helped vs. harmed The likelihood of being helped vs. harmed (LHH)(LHH)
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Is this valid evidence about Is this valid evidence about txtx importantimportant??

►►What is the What is the magnitudemagnitude of the treatment of the treatment 
effecteffect??

►►How How preciseprecise is the estimate of the is the estimate of the 
treatment effect?     treatment effect?     (95% confidence interval)(95% confidence interval)
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