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» Ask (PICO): Formulate an answerable question
> D FREORE TR DT v TRk A

» Acquire: Track down t
> HE P & iF g 7—“?/;%
» Appraise: Critically ap

ne best evidence
LAY RTRE S RFAE AFLTHR
praise the evidence for validity,

Importance, and practicability
PERFA ROV ER CTREFELEEET R IS
» Apply: Integrate with clinical expertise and patient values

LT A R AR (TR BT ) 1 L T S
B r’%é/f@f.w"ﬂb'f |2 &R '

» Audit: Evaluate our effectiveness and efficacy

> Ein sk o AT R )
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» Therapy / Prevention : ;55 [3f I# R 48
L e R AR E g e

P e s PR TR AT AR L EF AR Y R 7
» Diagnosis : ¥ &7 F‘: 18

AT AT TR & M A 1?5 7 ETeng At

> &Mr : Troponln 1ZErE eyl Eaucp i FRMHLF?
» Harm / Etiology : & 3 /5 #1 5 4&
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> <4 B ' %2 ” (Background questions )
>R MR R ek - BT
> 12 RO6W (¥ % who ~ FF Fwhen ~ 3= Zbwhere ~ 3 4 &+ &
Ewhat ~ 4c® % 4 how ~ = 7% 2 why)

> “mn B R 42> (Foreground questions)
PAR G AR RS GO § R PR RIS R
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> 4% PICO %2} & % § A 3
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Asking Answerable Clinical Question

» P: Patient / population
PN/
» |. Intervention / test
R TRE O Rk (e )2 A&
> C: Comparator / control 1 C

B3 q‘;,}j; fi ~ bb e B ) N
(# =% = % & reference standard)

> O: Outcome
ok & AL ET e FE S §

fa nY
L/
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BNP In Urgent Care (A diagnostic questlon)

» Can | use the plasma BNP test (1) to rule-in or rule-
out (O) decompensated heart failure In patients
presenting with dyspnea to urgent care (P)?

> 44 £ M et en Eg +ﬁ 2] B-Type Natriuretic
Peptlde k25 %rDHF < " S ,?J]ﬁa A ar iz § deim?

Comparison: gold standard diagnosis
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(PICO) for A diagnostic question

Patient / Problem dyspnea patient with DHF
B AR

Intervention BNP test or B-Type

Natriuretic Peptide

i~ 4h

Comparison DHF Gold standard

) » 2 : dyspnea patient without DHF

HR i

Outcomes Diagnosis of DHF

Stay in ER

Tk & %

B
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Cystatin C tests#= 7 #h = » 37 7 3%
Cystatin C test £_F +* & 4L serum creatmlne ’ e
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(PICO) for A diagnostic question
Patient / Problem

B AR

Intervention

i &%

Comparison

Outcomes
Tk %%
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Patient / Problem

B AR

Patient following kidney trans-plantation
who develop a rejection episode

Tk & %

Intervention Serum Cystatin C test
i %

Comparison serum creatinine
¥Rl

Outcomes Change in concentration after operation

Diagnosis accuracy against a reference
method for GFR

Asking Answerable Clinical Queé*f
(PICO) for A diagnostic question
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Secondary Studies Primary Studies
1. Uptodate 1.Medline
2. First Consult 2 .PubMed
3. ACP Journal Club 3 .
4. EBMR-CDSR
5. EBMR-DARE
6. Evidence Based Medicine
N p =
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Computerlzed deC|S|on support

Systems
FRETRA Bl Lk 4
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Evidence based textbooks

.. ' UptoDate ~ FirstConsult ~
B i AL AR & A Summaries 15Ul
|y qJPr T‘%mﬂu i A 2. R DynaMed ~ & #&Guidelines

2z \

Ej\rnﬁtf:ience basedsjgurgal Qab,vs}tra ts Synopses % o @E;ng;;ggl I\(/I:Ieléti)cme

HH KA 3 SRR P ) ) - )
347 & 1 Evidence-Based Nursing

Systematlc reviews

i BT Syntheses CDSR + DARE
4, L PE

Original journal articles Studies PubMed -

}%r s’zpﬁﬂ < 1,§J< 5 5 5 Medline
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EBM Database

1.System % 3%

2.Summaries#f &
- for® § =i

(1) Evidence-based CPG (free)

(2) Best Practice-Clinical Evidence
(3) UpToDate

(4) ACP Pier & ACP Medicine

(5) FirstConsult

(6) DynaMed

(7) Medscape-eMedicine (free)

3.Synopses# &
(Article Review)
- for ¥ # i

(1) ACP Journal Club
(2) Evidence-based Medicine (free)
(3) Evidence based — xxxrgp 7]

(1) The Cochrane Library - CDSR & Other Reviews (¥ =

(A GIEIL D2 RE)

5
4éSynthesc-_:s I:Ef S f & free)
(Systematic Review) (2) PubMed (free)-Clinical QueriesZ. systematic review
- forig 3537 L _—
(3) Medlinez- systematic review
. e 5.Studies (1) The Cochrane Library- Clinical trials
B4R 3 Ay s 1 2 . g
- for@& 3z =3 (2) PubMed (free)-Clinical Queriesz- Clinical study search

(3),Medline. (s * more limitz # it)

b
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-
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ACP EBM Solution

Clinical Evidence @
Summaries

(CTRXED First Consult @

UpToDate (RxEASEiERIZAIER) l@

Bandolier

ACP Joumnal Club (®[fAdvanced SearchthEZ38ACP Journal Club) $R&48)

Evidence-based cardiovascular medicine

VY EEEA Evidence-based complementary and alternative medicine ~
st bR i | &
Chung Shan Medical University Hospital F—
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#* +k:384& (Boolean logics)

Fh o~ b # B 77 i

. L35 & & &
AND |H1IN1AND Tamiflu @ i R
2.% AR ELF R

. L3~ & % # F;
OR H1N1 OR Swine flu ‘ y %ﬁ’ " 2]
2. AP IMPLL PR

NOT |HININOT bird flu ‘@ Bk 4p B e
Primary Term Svnonvim 1 Synonvim 2
P ( Acutecoronary syndrome OR unstable angina OR myocardial ischemia AND
I ( B-type natriuretic peptide OR NT-proBNP OR ) AND
C ( OR OR ) AND
0 ( Mortality OR death at 12 monthQR
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> H I
> # +£:B{E:F ¥ (Boolean Logic) AND, OR, NOT
> i+ % i# & (Adjacency)
>»AadinB (A2BF## »NRBF, 2 ERE ¥ 3 )
> 4ecerebral adj2 surgery ¢ 45 3 “cerebral surgery”,”surgery

cerebral”,”cerebral aneurysm surgery”, “cerebral
comlications of surgery” % < 3.

> £ F (¢ F)% 3 (Truncation)
PurF e tgr gz A lr  RFHEETRS&MG?E LT
> 4cFlavor* € 45 3| flavored, flavorful, flavoring etc.

> &k p(Limit)= e 1337 ~ E8 s FRAIE SR

> ¥ 24§ =1 = (Search fields)

25



R

¥ R G N 3 g @71

eV PV RS R B yngn
Yy 2 Clunng Shan Medical University Hospital

PubMedi& = H 17

Truncation and wildecard® NEAR = AND plus words dose together

N\ e

(finunc™® OR. (staphylococc™ WNEATR skin)) AND recur®: TI

T T x

BOOLEANS IIN CAPITALS Group words with () Words must be in TITLE
V | NEAR DL AND BYTHEE - X EFIRS L STRIET - T A SR E R
BUREMERTRS - T &t -l- i :l'EI]__.':L {E==
Limits BT LAAEER TR R L S E MOCAMR$1 - MR s R ey w2 - 20 -

HEF - 565 - —iu e

) FIH ST = =25 - 40 » 7(child OR adolescent) AND (hearing OR
auditorwv)™ - Ty FEE ;&I_ ‘B35 child =% "adolescent™ 2] 7 "hearing™

E]

=t anditory T HY T B

* EREr= - T E ST T - TUERIE AT - 20 - child¥* &5 child
TOiLE{el==+F - ¥ F>(child OR child s OR children OR
childhood)
[ti] or :ti st EEnchEE S E S ER AT PTEE - 40 0 hearing[ti] (in PubMed) =
hearing:ti (in Cochrane) & 5 FI[ {81 EH T hearing io (B 8590F3%
[so] or :so =i A EaTPTFET - 40 » hearing AND BMLT [so] 7 T ZE] BIVLT
R EHE hearing & BEETFEE
:‘I %—géq MeSH MeSH = Medical Subject Headings HI§8 ! » S RHEE ST ISR TREE
=L ~ S F? MNie '] = 'lel A= 3 4 VIS

i E E'EI?‘—F PubMled 5% Cochrane - [F]EF{ .Eﬁ MeSH Fr 797 (text
A OIdS) AEE W IREERA
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PubMed Clinical Queries

Search |BNP and (heart failure)

Results of searches on this page are limited to specific clinical research areas. For comprehensive searches, use PubMed directly.

Clinical Study Categories

Category:

[

Diagnosis

Scope: |

Therapy
Prognosis

Clinical prediction guides

Clinical uzefulness of B-type natriuretic peptide in the disgnosis of
pleural effusions due to heart failure.

Results: 5 o

[Respiralooy, 20111

B-type natriuretic Peptide in isolated severe tricuspid regurgitation:
determinants and impact on outcome.

[ Cardiovase Uitrasound, 20101
Guantification of Yentricular Resynchranization Reserve by
Radionuclide Phase Analysis in Heart Failure Patients: & Prospective
Long-Term Study. ICire Cardiovase Imaging, 20111
B-type natriuretic peptide is a poar screening tool for left ventricular
diastalic dysfunction in rheurmatoid arthritis patients without clinical
cardiovascular disease. lanhritis Care Res (Hoboken), 20111
Leftventricular dysfunction screening in hypetensive patients with N-

terminal pro-B-type natriuretic peptide and electrocardiograrm.
[Am . Emera Med. 20101

Seeall (210)

Filter citations to a specific clinical study category and scope.
These search filters were developed by Haynes RE et al.

Systematic Reviews

Results: 5 of 49
Meta-analysis: effect of B-type natriuretic peptide testing on clinical

outcomes in patients with acute dyspnea in the emergency setting.
[Ann Intern hed, 20101

Ciagnastic accuracy of pledral fluid MT-pro-BHP for pleural effusions
of cardiac origin: a systematic review and meta-analysis.
[BMC Pulm hed, 20101
Renal angioplasty and stenting: is it still indicated after ASTRAL and
STAR studies?
[J Cardiovasc Surd (Toring, 20101

An evidence-based algarithim for the use of B-type natriuretic testing in
acute coronary syndromes.

Matrivretic peptides in heart failure: where we are, where we are
going.
lintern Ermera Med, 20111

Seeall (49

Filter citations for systematic reviews, meta-analyses, reviews of
clinical trials, evidence-based medicine, consensus development
conferences, and guidelines. See related sources.

Medical Genetics

Topic: |,a,||

Results: 5 of 133
What causes a broken heart--rmolecular insights into heart failure.

lint Rey Cell Mol Bial, 2010

BrMP controls early load-dependent regulation of SERCA thraugh
calcineurin.

[Basic Res Cardiol, 2010

[Phasphalamban antisense RMA transfer attenuates post-infarction
remodeling and preserves cardiac functions].
[Zhonahua Yixue Za Zhi 20100

Arg13 of B-type natriuretic Peptide recipracally maodulates hinding to
guanylyl cyclase but not clearance receptors.
Mol Pharmacol 20100

Pracessing of pro-B-type natriuretic peptide: furin and carin as
candidate convertases.
[Clin.Chem, 20101

Seeall (133)

Filter citations to topics in medical genetics.
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PubMed Clinical Queries

Search |(heart failure and BNPand Guid™) and { meta-analysi

Results of searches on this page are limited to specific clinigal research areas. For comprenensive searches, use Pubied

Clinical Study Categories

Category: |Diagnosis

=
=

Scope: |Narr0w

Results: 4 of 4
Biomarkers in heart failure--better than history or echocardiography?

Herz 200§

Systematic review and individual patient data meta-analysis of
d!agnusis theart.faily.lre, with modelling of implications of different
diagnostic strategies in primary care.  [Health Technol Azsess, 200§

[Differential diagnosis of dyspnea - significance of clinic aspects,
imaging and hiomarkers for the diagnosis of hear failure].

IClin Res Cardial, 200§
Essessing the diagnostic test accuracy of natriuretic peptides and

ECG inthe diagnosis of left ventricular systolic dysfunction: a
systermatic review and meta-analvsis. 1BrJ Gen Pract 200K

See all ()

ilter citations to & specific clinical study category and scope.
These search filters were developed by Haynes RE et al.

—

Systematic Reviews

Results: § of 63

Detection of silent myocardial ischemia in asymptomatic patients wit
diabetes: results of a randomized trial and meta-analysis assessing
the effectiveness of systematic screening.

Yaginal misoprastal for cervical ripening and induction of labouwr,

[Cochrane Database Syst Rev, 2010

Meta-analysis of incidence, clinical characteristics and implications off
stent fracture.

Mewer agents for blood glucose control in type 2 diabetes: systematic
reviews and economic evaluation.

Prophylactic implantation of cardioverter defibrillatars in idiopathic
nonisphemip cardiomyopathe for the primary prevention of death: a
narrative review. [Glin Cardial, 2010

SeealliB3

Filter citations for systematic reviews, meta-analyses, reviews of
clinical trials, evidence-based medicing, consensus development
conferences, and guidelines. See related sources.

irectly.

Medical Genetics

Topic: |Diagnusis

Results: 1 of 1

Geneticvariation in MOE1AP is associated with sudden cardiac
death; evidence from the Rotterdam Study.

Hum Mal Genet, 20091
Seeall (1)

Filter citations to topics in medical genetics.
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Critical Appraisal it =3

1 AR e ?
Validity B[ {S & : are the . Systematic review or diagnostic
results of the study valid?  worksheet

Importancezgg‘f_@: are 23 4R
test characteristics e Impact, size of the effect
presented?

T RN 5'15“573}?5*".5?
Practicabilityf& F{4:: can . Applicability and feasibility
we apply to our patients? e Usefulnessin our practice

Chuna Shan Medical Universitv Hosbital C—
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SRS E P 28

=

FER? BR”PICO” o> g~ prapdlE s
sl A L R FEFFRLE

> A 7 HPICOSE B AT PICOE_E — 17

PR R EETEGE?

> it % B F £ 2 px T (potential bias)
> random®g #%, spectrumE i £ {2, blinding 7 #...

» Diagnostic test:
> A_F i Hoehw EPICOR 4272
>EF T REL e 0

P> B 4aiTd b 3
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> T ED BT 2R EFvEARY 0 ¢ @ Hdy
(data)z“‘%gﬁ J e (toward) 3L E 7 (against truth)
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=P = > . L
ek BRgE

15 %5 R
Jadad Scale B W) > X 33F ~OL 48
Cochrane risk

of bias table Atk 0 kT7A ~104 48
RAMMbo afd o £73 ~104 48
CASP 214 > %107 ~204 48
PRISMA a¥i4 0 £271% ~1-] B
Oxford CAT a¥4 0 L6378 ~104 48

34



;l'g“’*k%ﬁﬂﬁm

m/ = [BIS i WP
\ R (Validity) - Appraisal checklist.... .
» RAMMbo
> Recruitment% 32+ 42 %
ATy R AETE L & (Representative) 7
> Allocationzg =k 4 &
> A s AF M4 A R Random? i 8 A fe B A EFE 'R R
concealment? = # ;55% B 4o pF crbaseline £_F 4p 17 ?
» Maintenance 3
> HEREAF R L THRE EHEVLT AT Fup A SO AL
M b P A 37?205 & v 4 37 (Intention-to-treat analysis, ITT)
> H_F i By A fo = Efollow-up
> Measurements.s: % & £
>k FRAR F TR L #ieR 3 ot (blinded)?

> Rl A_F % EL(objective) 2 R 5 17
> i x> @ T Ahc § ¢ g3 2 8 (Method)® 4 fr i % (Result)
Iy - ~ZRK?P 57
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Question type (7 42 %8

)

The best study design (#2 7 3% ’J’)

Diagnostic test

Prospective, blinded cross-sectional study comparing

7 ST G with gold (reference) standard test
P s i BERRRRE TR ETe Y
Prognosis Cohort study ~ Case control study
g {$ s Sy > | $TRRF T
Etiology Cohort study ~ Case control study
T %) AT B G R G

Therapy / Prevention
e 3R IE

Randomized control trial (RCT)
"TITRRR

Risk / Harm Randomized control trial (RCT) ~ Cohort study
b T HRFE L Y
Cost effectiveness Economic analysis
AR R SR

36
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Type of Question | Suggested Best Type of Study

Prospective, blind comparison to a gold standard

4y
Diagnosis® HRYEAE AR R A

. cohort » case control » case series

Prognosis¥g is |, ... T > S REAT > bk AU ]

EtiO'Ogy«‘}}% F] cohort » case control » case series

RCT)> cohort » case control » case series

Therapyie it | ppmpam>e negs

Prevention %’E f7 | RCT)> cohort > case control » case series

Cost effectiveness

E n mi n I I ] 7;31{‘/7‘7\
T conomic analysis i ; 7
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i L_evel of Evidence I~V
Randomized Controlled | "R Y
Trials (RCT) ~ | Double Blinded RCT

p ,i %‘K ?;J_ﬁ )i Modify from: Oxford Center for EBM

| I-URED =y
1 5% sl ¥ R 3 @

THE COCHRAMNE
COLLABORATION

1V )?‘5 B4R L 2 4 3 B3k

; ; Meta-analysis
VRBAZRL 2 Pé%bp 1,
Animal, test tube research

P T Rie Rz R R (Bias, Robust)

Ve ™ - (Y™ N

Hierarchy'of svidérice: artanges stidy de5|gns by their susceptibility to bias:(Robust) =

lreue - e19N

BB A <
Bl %)
Forest plot (7) :
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Clunrg Shan Medical University Hospital

Study Design

Study Design

y =

1 P e

G L

B g

Cross-sectional | %71 BTk~ s
(prevalence) B
e =50k > L1 ke
Cohort Y 'CWT%?V CEE BT
(longitudinal) (5 pE) ol i~ T
. : . ER AT T b \ Y
Clinical Trial Hiw 1 o TEzzsyN B $e o PP 1
(experimental) (% p%)
PEEIE AT | bmmese s
B EA ) _J&%“‘”%Y \
Case control e FE(AHEF
i (%) |95 SR b % )
(retrOSpeCtlve) Exposure: Y*N ¢__ B (91]4H }?5
& BT . \ 5LE iz
Repeated R R Y ‘ vy | TR ®
cross-sectional B
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D BRARREARHRRTFAE

Level Intervention Diagnosis Prognosis Eticlogy

A SR of level I studi

Cross-sectional study Prospective SyStematIC review

among consecutive inception sltud:.f
or random cohort study
presenting patients

I FPseudo-RCT or Cross-zectional study Untreated A retrospective
non-randomized among control cohort study
experimental study non-consecutive patients in a

patients RCT Case-control study
Comparative observational

study with concurrent Diagnostic case-control |Retrospectively

control group (cchert study, study assembled

case-control study) cohort study

IV |Case saries Case sarias Case series, or Cross-sectional

cohort study of stucly
patients at
different stages
of diseasze

SR = Sysfemnatic Review; RCT =randomized controlled trial;

_Mosthias ., .. ... L
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http://www.cebm.net/mdex.aspx?o:lOZS

ot '“[.m o/ THEA F-"-‘:’-[""L’i' Bk |HEZENE R | BRI | BRI RTR
Sk FRMEEIE (BRI BTEZ Rk EANEITR] |3 T
iloEedia BT [l
la |H%SE RCT[EEE ZETT U | SRoflevel 1 |SR of SR of level 1
1|PRrETFCRTAE  |FRPTECRCAYARE |diagnostic prospective economic
S th =151 (SR of |studies; CDR. |cohort studies |studies
(SR[ZE 2] of  |inception cohort |with 1b studies
RCTs) studies) from different
clinical centers
1b  |BE RCT(H #|Individual BIFET 212 |Prospective FE S H<_ - BHES
AERTETEIER ) |inception cohort| H I EZ H {1 |cohort study FIFEIEH T
5tudV(:rEE1wr- R | A with good BHEE 1%a74
0%) follow-up FrHEE.
lc |All or none All or none SpPin / SnNout |All or none Absolute better
case-series case-series value or worse
- value analvsis
2a |HEFEH{LHF |SR of SR of level=2 |SR of2band |SR of level=2
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#BHE 5(H) |
ALy
ZE BT R BT retrospective diagnostic better studies diagnostic
= 5 Fh cohort studies studies
2b B ij cohort 7= |Retrospective |Exploratory Retrospective |FEESH_ - BFES
{55 EAY RCT |cohort Cohort study  [cohort study or |BYF T8 B By
with good poor follow-up |EiFCETEEE
reference prospective AR
standards cohort study
2c Outcome research /|Outcome Ecological Audit or
ecological studies |research studies outcomes
research
3a SR of SR of 3b SR of 3b SR of 3b
case-conftrol
studies
3b Individual Non-consecutive |Non-consecutive | H_HEE
case-control study study By AIE B Bt
studies B R HY 3 T
4 Case-series(poor [Case-series(poor [Case-control Case-series or [Analysis with
quality :cohort / [quality study or superseded no sensitivity
case-control prospective non-independent reference standards ana]_ysis
studies) cohort studies) [reference standard
5 125 758 2H ST {%ﬁﬁeﬂiﬂ%ﬁ I EEIETE (REEETE
Frab pe Sl gk | F RS |rJEI’"f Tt pe ol B | FEal P ST gk
FIEZEER - | EHZ ijl% : AIHEZER R 8 R
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> ¥ %7 Diagnosis

> Sensitivity a7 s 1+

> Specificity 3% 8 |+

> Predictive value (PPV, NPV) (4 3g Bl & » &3 R E
» ROC curve

» Likelihood ratio (LR+, LR-) %t ir2 vt
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» =R Therapy
> Relative risk reduction (RRR, #p ¥t b *& 275 X &)
> Absolute risk reduction (ARR, & ¥tk *& |£"% < &)
» Number needed to treat (NNT, # - % /s #)

> 7g 1¢ Prognosis
» Prediction model (Survival analysis, Hazard Ratio k *% +*)
> Eventrate (F % 4 F)
> Odds ratio (OR, % & 1t)

> & ' %]+ Risk factor
» Cohort study (Relative risk, RR 1p ¥t & *& +*)
» Case-control study (Odds ratio, OR 25 & +*)
» Number needed to harm (NNH, % — 7 ip #ic)--3§ 4o - <34 2 2 5]
ATip ol IR R G F AT o ¢ i
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Disease present Disease Absent Total
Index Test | True Positive (TP) False Positive TP + FP
positive (FP)
Index Test | False Negative True Negative FN+ TN
negative (FN) (TN)
Total TP + FN TN + FP TP+FN +FP +
TN
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Disease present Dis Total
Index Test | True Positive (TP) TP + FP
positive
Index Test | False Negative FN+ TN
negative (FN)
Total TP +FN TP+FN+FP +
TN

Sensitivity = TP/(TP + FN) 73 )}35 ﬁ ¥ 5 B M e
Specificity = TN/(TN+FP) & )?5 iﬂz ¥ o B PA M e
* Ll I E bl )
NPV = TN/ (TN + FN) 3o 2 14 ,H,-’Sz ] }?‘;’gﬁﬁgﬁ:

~ 'Positive Predictive Value = PPV; Negative Predictive Value = NPV
ﬂ
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Disease present Disease Absent Total

Index Test | True Positive (TP) False Positive TP + FP

positive (FP)
Index Test | False Negative True Negative FN+ TN

negative (FN) (TN)

Total TP + FN TN + FP TP+FN+FP +
TN

Sensitivity = TP/(TP + FN) T ;F%/ sk B IR
Specificity = TN/(TN+FP) L T sﬁ W sk B OIA M s

‘Positive Predictive Value = PPV; Negative Predictive Value = NPV
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> &7 # > & SnNout (Rule out)
> high Sensitivity test with Negative result rule out the diagnosis
> b - BHERE G BANE R EHRKLIEN B
Iz rule Ut iR P ET DT g 42
> i]4e: HIV Ab screening (Sn H): Negative mmm)p Rule out
> 2 s 2 SpPIn (Rule in)
» high Specificity test with Positive result rule in the diagnosis
> - BHRHRLT RERL . FRHLEE AT
w rgggarule in 7R 2 BT 0E L
> |4 HIV Ab WB (Sp H): Positive mmmp Rule in
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Non-Diseased
Indeterminant

Diseased

| 2sD!2isD

10
FN TEST RESULT

FP
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AR B % F R Msen and spe = 95%
(B IERIE "EFF TR Acm =3
PPV Prevalence
0.002 1/10000
0.02 1/1000
0.16 1/100
0.68 1/10

Chung Shan Medical University Hospital —
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‘ ~ Prevalence (different clinical situati
affect predictive value

»] © Ovarian cancer CA-125 : PPV ~ 2% in screen vs. 97% in pelvic mass cases

> F-Z%1E, 27 FEGFFEFRT, 2 Predictive value % %
* e

o o
o _O
|

.

Positive
predictive value (%)

— — =

T T T T ]
1/5 1/10 1/501/100 1/1000 1/10|.000
Prevalence

FIGURE 3.8 = Positive predictive
value according to sensitivity, speci-
ficity, and prevalence of disease
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Prevalence affect the PPV

Community-wide HIV screening DM screening
Test: 90% sensitivity, 99% specific Population = 10,000

Population: 10,000 / Prevalence = 10%0 = 1000/10,000
Sensitivity =900/1000 = 90%

Prevalence: 0.1%0 =10/10,000

Specificity = 8910/9000 = 99%

PPV =9/(9+100) = 0.08 = 8%  »
PPV =900/990 = 0.91 = 91%

NPV = 9890/(1+9890) = 0.9999 = 100%
NPV =8910/9010 = 0.99 = 99%

Disease (HIV) Disease (DM)
Diagnostic | pPresent | Absent Test Result | present | Absent
test
Positive 9 100 Positive 900 90
(i) TP FP (G XED) TP FP
Negative 1 9890 Negative 100 8910
(1544) FN TN (15 14) FN TN
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Probability: Likelihood

= 0.25

dds: Odds Ratio

= 0.333

Humans are used
To thinking in probabilities
rather than odds

(\_hllnﬂ Qhan VAR TICAD U FIVERINS TITNY, FOS IEEil
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Likelihood Ratios 4 frg yb =

Likelihood ratio is a very useful measure of diagnostic accuracy
R Lya.

ook T 1 et %
Prob. of positive result in patlents with disease
Positive likelihood ratio = —emecm e e

Prob. of positive result in patients Without disease

Prob. of negative result in patients With disease
Negative likelihood ratio = =mmemmmmmm e e e eeee

‘)ﬁ }?5 ;}E‘JZ /—"/i‘; )?5 —‘Fkl Prob. of negative result in patients without disease
ok B A M gt X

,,,,,

.............



TN

o T
i D PV EL A B pugn
’mﬁ Clung Shan Medical Universiy Hospital

‘ Likelihood ratio

Poor-fair good Excellent
Positive likelihood ratio 2.1-5.0 5.1-10.0 >10
Negative likelihood ratio 0.5-0.2 0.19-.1 <0.1
Sensitivity Rule in
Positive likelihood ratio = ===seeeceemenncnnn.. :
>
(1 — Specificity) Idea”y Blg’ 10
(1 — Sensitivity)
Negative likelihood ratio = e |dea||y Sma”, <0.1
Specificity
Rule out
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| Dlagnostlc Odds Ratio*:

Calculation of diagnostic odds ratio

ositive Likelihood Ratio
Diagnostic Odds Ratio = oo
egative Likelihood Rati

Specificity
Diagnostic Odds Ratio § -----------memmemmm--
1-Sensitivity

Sensitivity

1-Specificity
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History and physical exam

Determines

Disease prevalence in
population of interest

Pretest probability # & # #% 5

Guides

Choice of

Laboratory tests,

radiology, . ] .
biopsy, etc Diagnostic studies

‘ PRI
Post Test Probability #2283
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(b TE EMEIL FE— 1B F EZETER

BB IES AR R PF:EELLT;
l> Perform test 4.1
BELEARE | |
0.0 0.5 1.0

HITEE R (8 IMEEE ER )

(EAEEFETE) Pre-test Post-test Probability
Probability Perform test] & tes after test2
Post-test Probability
after test1
— Perform test1 API
v L
REERLE | |
0.0 1.0

[=#1 R

> Shortliffe & Perreault 1990 (571, p76]

C Source: [ERARERINE RS ER - &ERE(2007) - §
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3 " . i sm e o]

ﬁf‘ Tt 5 d 0.234 4 2 0.88eif 4%

& W #% % Pretest probability= Prevalence 0.2
%ﬁ & w2 8 Pretest odds = Prevalence / (1 — prevalence)

0.2/0.8=0.25
/% (1£) 1+ £ 2 v* Likelihood ratio of positive or negative
LR (+) =30
¥ % i 2% ¥ Posttest odds=pretest odds* LR (+)
0.25*30=7.5
¥ % ¢ 1% Z Posttest probability = Posttest odds/(1+Posttest Odds)
7.5/(7.5+1)=0.88
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3 " . i sm e o]

ﬁﬁ i B3 d 0.2 > 2 0.059u8 4%

A w2  Pretest probability= Prevalence 0.2
%ﬁ 4 w2 8 Pretest odds = Prevalence / (1 — prevalence)
0.2/0.8=0.25
of% (f£) M 202 vt Likelihood ratio of positive or negative
LR (-) =0.22
¥ % 1 %% B Posttest odds=pretest odds* LR (+)
0.25*%0.22=0.055
% % o 1% 3 Posttest probability = Posttest odds/(1+Posttest Odds)
0.055/(0.055+1)=0.05
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Likelihood Ratios i1

* Pretest probability = prevalence of the target condition =

prevalence

* Pretestodds= -
(1— prevalence)

sensitivity
* R+)= — =
(1= specificity)
1 —sensitivity
e M

specificity

* Posttest odds = pretest odds * LR(+)

posttestodds

a+c

h+d

a(lb+d)
b(a+c)
c(b+d)
d(a+c)

* Posttest probability =

(1+ posttestodds)

o m

a+c
at+b+c+d
Test result Disease status
Present Absent

Positive True positive False positive
alb
cld

Negative False negative | Truenegative

* probability (p):
1/10=0.1

e odds: 1/9
* odds = p/(1-p)
* p=odds/(1+odds)
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WTest'as Probability Modifier

DM Pre-test probability 10%

asting Gl

>126

= Post-test odds
@ I =22.2

(&Qi>‘ Sensitivitat

Pre-test odds (0.1/0.9)
X LR of 200

Spezifitat

Pre-test
probability

Post-test probability?

22.2/23.2 = 96%

Fagan‘s Nomogram

Aoy
B
5 |
1
2
5 L
10
EO + E
1,
30 1 15
40 ¢ } 2
50 A
60 .05
70 | .02
1.01
80 | .005
. 002
80 | 001
a5 |
19
TEST LIKELIHOOD
BILITY RATIO

89

r 395
+ 90

r 80

+ 70
| 5o Post-test

- 50 probability
b 40
30

r 20

%

10

t 5

F 2

r 1
.5

.2

.

——
E——
POST-TEST
PROBABILITY 62
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‘ Diagnostic test Summary™ ==

» Sensitivity, specificity, PPV, NPV (0-100 )-100%3#x iz
» Positive Likelihood Ratio (%t #2024 ) LR+

» True positive rate / False positive rate

» Sensitivity / ( 1— Specificity )

» LR+ : 2-5 (fair), 5-10 (good), =10 — significant evidence
» Negative Likelihood Ratio (& {+ #2102 t") LR-

» False negative rate / True negative rate

» ( 1—Sensitivity) / Specificity

» LR-0.2-0.5 (fair), 0.1-0.2 (good) =0.1 significant evidence
» ROC curve : AUC0-1 >0.8 good
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P(f,)
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P(f,)

LLLLLLL L, >

> W 157
£ (a) PN T W 15.6b MV @ EWHey - @
MERPUEE 10@TEEVRMPIMEL,, L., ... L,
WENE—@RMPINSD FP R FNBDLE
o - B+ESHeY (FP, FN) T BNARE
15.8 89 ROC (a) GBMR - £ (b) MEVMNE D HRIAE
BRI (MMAER - E2HPHESHOMM) M
(c) B THRIEEININ - I 15.8 DM T WY

Chu (b) ¥0 (c) -

(e1el annisod anu)

STGISTEIS

0
0

10 20 30 40 50 60 70 80 90 100
—» (100 - TP) (%)

1-specificity (false positive rate)

> 158

B15.7PHA02HROCHR * FPEE—W
fFN (B 1-TP) RIRES—8 (BESERH

15.7) °

AUC:c>a>b
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Diagnosis
> Use of sensitivity test (% 57 B & k)

» Treatable disease Screening
> Akt h R € Exi?é%jﬁ
» Rule out disease
> Use of specificity test (% 3 T_& & & ug *)
PR BESRFe T RF VM FHAMPFE
» Rule In disease

> ROC curve
>ROCT = e ff4% % B ¥ B el my B 4% 45
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£ catmaker

A Taker
(kl_rha Gontrol-C to copy selected text, ControlV to paste and Control-X to cut )

z?b HELAGE) ) AT diagnosis

T T
Analyse another test in this same situd
—— = -

L

]

show formulae

) s

Flease enter the numbers in each group for the diagnostic test in the study.
CALC button towaork out Sensitivity, Specificity, Likelinood Ratios, ete.

Analysis 1 of 1
Present
TEST Positive |20 |
a
. a0 ] |[ B0 | ' :_
Neeative || 055 Confidence |
5 < d Intervals
SENSITIVITY 2l ate) =3 0% 1tnas
SPFECIFICITY d ! th+d) 55 04 45 to 64
Pre-test Probability (" Prevalence ™): (atc)i(ath+cHd) 55 % 25 to 42
Pozitive Predictive Value: a l (ath) 20 05 18 to 29
MNegative Predictive Value: d J (c+d) Al o5 50t T
LIEELIHOOD BATIO + sens [ (1 - spec) 07s 04940 1.11
ANJLIEFLIHOOD BATIO — (1 - sens) / spec 0.85ta 1.57

When yvou're ready, click the

1
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rganizational
iImpact

Clihical impact
Diagnostic
Therapeutic
Health gutcome

N technical performance

il



RN M maa e e
o TEY . .“4? = :
f“’é l‘+’; '%““k‘%mﬁmn e
- =

5"«7,33 P"’.éi—b

> mfﬁs@ B g ST 0 T R R
TR 9

> E Y S G A g 9

] S AR

> WG T R R S X BT o L ik
w9

>3§"}§\:}"§J}:‘j?fx—’§g?

> ik dy A A A A SR TR 2

70



A
S
) Ko ofial S EXCITTY
Vg Clring Shan Medical University Hospital

B ractice (Applicability) 4 &

» EBM posits a hierarchy of evidence to guide clinical
decision making. (Level of evidence)

» Evidence alone Is never sufficient to make a
clinical decision. 3E:
» Consider the patient’s value (Expectation of the Patient)
2wk R T op AT NREE AT (explain)

» Integrate clinical expertise (Expert opinion)
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Stepl:
Lty vz e aes A2 7 Yes
2. A F N A SR F R A7 Yes

1 AN drsg A ARk AEE ¥ G b EE IR KR 7 Yes
S m AFE L EF ?Yes

Step 4.
1.4 BBIEFTZ
?. ;,; 7 lE’}l' 'f"+\.m}};\‘:’

LRE) i 4% % At 3
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%@éﬁﬁ&%@ﬁfﬁl% AR R BD ETRR I P A
R A~ R R~ ik (likelihood ratio, LR) ~ #% ¢ - (odds ratio, OR)

A5

> Jaeshke % 335 > AJ%«* WL LT G ek SRR
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