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Five Steps to Practice EBM

0 1 asking a guestion

D 2 searching for the best evidence
0 3 critically appraising

0 4 applying

0 5 evaluating




Five Types ofi Question

» Diagnosing and screening
» Therapy
» Harm/etiology

» Prognosis
» Guidelines




Diagnosis and Screening
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ABSTRACT

BACKGRGUND/AIMS: Tn Taiwan, most cases of hepatocellular carcinoma (HCC) are hepatitis B virus
(HBV) or hepatitis C virus (HCV) related The serum a-fetoprotein (AFP) level is an important factor
in the diagnosis of HOC. There have been many studies discussing the role of AFP in diagnosing
HBV-related HCC, but only few concerning HCV-related HCC. In this study, we aimed at analyzing
the distribution of AFP levels in anti-HCV positive patients with and without HCC and evaluating
the effectiveness of serum AFP levels in screening HCV-related HCC.

METHODOLOGY: From 1993-1996. we collected the AFP data of 205 HCC patients retrospectively, who
were anti-HCV positive For comparison. 131 yandomized anti-HCV positive patients without
evidence of HCC served as the control group. We analyzed the AFP distribution in both groups over
the following ranges: <Sng/ml, >5-20ng/ml, >20-50ng/ml, >50-100ng/ml, >100-200ng/ml and >200-
400ng/ml, and >400ng/ml

RESULTS: The distributions of AFP levels in anti-HCV positive patients with HCC were 13 2%, 21.5%,
11 2%, 4 9%, 4 4%, 7 3%, and 37 6% The distributions in anti-HCV positive patients without evidence
of HCC were 34 3%, 55.0%, 8 4%, 1 5%, 0.8%, 0%, 0%.

CONCLUSIONS: We found the differences in AFP to be statistically significant hetween anti-HCV positive
patients with and without HCC. A serum AFP level of more than 200ng/ml highly indicates HCC
However, there is a large overlap between these 2 groups. Thus, in anti-IICV positive patients, AFP
level is not a good single reference for diagnosis of HCC. Anti-HCV positive patients should be
routinely ecreened for HCC by image studies along with serum AFP lavel




METHODOLOGY
Between January 1993 and December 1996, 205
HCC patients (167 males, 38 females) with anti-
HCV positive and negative for hepatitis B surface
antigen (HBsAg) in our hospital were enrolled
into this study The age ranged from 35-85 vears
(mean: 66 089 years), HCC was diagnosed by
ultrasonography or CT scan findings Definife
:iagnosis was made by_liver biopsy or a specific
vascular lesion by highly selective celiac
angiographv. The AFP levels of these patients at
the time of definite diagnosis of HCC were
recorded For comparison, 181 patients with
anti-HCV positive and HBsAg negative, without
HCC, were randomly selected During the period
of follow-up, AFP and abdominal wltra-
sonography were performed, every 3-6 months,
to screen for HCC. Liver CT scan or hepatic
angiography was ordered for patients with
suspicious liver lesions on ultrasonography. If
HCC was proven, patients were transferred to
the HCC group.
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Critically Appraising Diagnostic test (VIP)

> (Valid)

Evidence about a diagnostic test valid ?

» (Important)

How important the evidence Is?
Accuracy of the test to distinguish p'ts with or without
disorder

> (aPply)

Can | apply this valid, accurate test to a specific patient?
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Evidence about a Diagnostic Test Valid?

» An independent, blind comparison
with golden standard of diagnosis?

Pt undergone both test in question & reference standard.
Results should be blinded to personnel of the other side

Avoid the conscious and unconscious bias
(over-interpreted, or under—interpreted)

» Reference standard universally applied

when the reference standard is invasive or risky,
sufficiently prolonged follow-up is OK

» Evaluated Iin an appropriate spectrum of patients
(like those we would use.it in practice)?

» Validated in a 279, independent groups of patients
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How Important the Evidence ISs?

» Accuracy ofi Diagnostic test
Sensitivity / Specificity

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

Likelihood Ratio + / Likelihood Ratio -
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Test (+) a b atb T(+) | 80 200 | 280
Test (—) c d ctd ~T(-)| 20 | 4700 | 4720
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100 4900 5000

» Sensitivity = a/(a+c) = 80/100 = 0.8
» Specificity = d/(b+d) = 4700/4900 = 0.96

» Positive predictive value
— a/(a+b) = 80/280 = 0.286

» Negative predictive value
= d/(c+d) = 4700/4720 = 0.996

» Prevalence
(a+c)/(a+b+c+d) —0]0)/510]0J0 =N 0~
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HiFEPr(D+)  #E5E Pr(D-) D(+) D(-)

Test (+) a b a+b T(+) | 80 200 | 280
Test (—) ¢ d ctd =T(-)| 20 | 4700 | 4720
SR WRAGES S Rl 100 4900 5000

Pr(D") Pr(D") D(+) D(-)

T+ | a/(atbtc+d) b/(atb+c+d) | |

T(+) | 0.016 | 0.04 | 0.056
_~T(-) | 0.004 | 0.94 | 0.944
0.02 098 1

T-| c/(atbtc+d) d/(atb+c+d)

(atc)/(atbtctd) (b+d){(atbt+ctd)
Pr(D*) Pr(D-)
T+ | a/(atc)x(ate)/(atbtctd) | b/Ab+d) x(b+d)/(atbtct+d)
T- | ¢/(atc)x (atc) (atbtctd) | d/(b+d) = (btd)/ (atbtctd)

(a+c)/(atb+c+d) (b+d)/(a+b+ctd)
P1(D*) Pr(D)
T+ Sen x Prev (1-Spe) x (1-Prev)
T - (1-Sen) x Prev Spe x (1-Prev)

Prev (1-Prev)




SpPin and SnNout

SpPin
= Extremely high (Sp)ecificity,
a (P)ositive result tends to Rule (in) the diagnosis.

Pr(D™) P1(D-)
T+ Sen x Prev ~(
T - (1-Sen) x Prev 1-Prev
Prev (1-Prev)
SnNout

= Extremely high (Sen)sitivity,
a (N)egative result tends to rule (out) the diagnosis.

Pr(D%) Pr(D-)
T+ Prev (1-Spe) x (1-Prev)
T - ~() Spe x (1-Prev)

Prev (1-Prev)



HiFEPr(D+)  #E5E Pr(D-) D(+) D(-)

Test (+) a b a+b T(+)| 80 200 | 280
Test (—) c d ctd =T(-) | 20 4700 | 4720
atc b+d  atbherd 100 4900 5000

Pr(D") Pr(D") D(+) D(-)

T+ | a/(atbtc+d) b/(at+btc+d) ' |

T(+) | 0.016 | 0.04 | 0.056
=T) | 0.004 | 0.94 | 0.944
0.02 098 1

T-| c/(atbtc+d) d/(atb+c+d)

(atc)/(atbtctd) (b+d){(atbt+ctd)
Pr(D*) Pr(D-)
T+ | a/(atc)x(ate)/(atbtctd) | b/Ab+d) x(b+d)/(atbtct+d)
T- | ¢/(atc)x (atc) (atbtctd) | d/(b+d) = (btd)/ (atbtctd)

(a+c)/(atb+c+d) (b+d)/(a+b+ctd)

Pr(D%) Pr(D-)

T+ prev x sen (LL (1-prev)x(1-spe)
T - | prev x(1l-sen) 7\\\ (1-prev)x spe
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T+

T+

# REHETEREMS © Sen Spe BEE »

H PPV & NPV 458 PiD)TTERARIRA -

B20 : E—FERE sensitivity = 0.85, specificity = 0.9

Pr(D")

Pr(D-)

0.001 x0.85

0999 x 0.1

0.001 x0.15

0.999x0.9

0.001 (0.999
Pr(D%) Pr(D")
0.05x0.85 095x0.1

0.05x0.15

0.95x0.9

0.05

0.95

In population A with [Pr(D) = 0.1%] -
0.001 x0.85

V= ————— . =().84%
PP 0.001 x 0.85+0.999 x 0.1 0.84%
0.999 x0.9

J— — 0/
NPY 0.001 x0.15+0.999 x 0.9 99.98%
In population B with [Pr(D) = 5%] :

0.05 x0.85
PPV= ——— ———— =3().91%
0.05x085+095%0 1 TR
0.95%0.9
NPV= - =99 13%

0.05x0.15+0.95x0.9 '
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Prevalence
_ Q00g | 0504 | 90% | 80% | T0%0 | 0% | 50% | 40%% | 30% | 20%0 | 10% 509 1% | 0.5%% (0.1%0
Prior Pr(D)
PPV=
09.005(90.79(09.4%4|98. 79|07 8%0|96.6%%(95.0%(02. 7% |89. 1%6(82.6%|67.9%|50.0%|16. 1% 8.7% | 1.9%
Post-Pr(D[+)
90,97 190, 90
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0%
80% f/ ;ff
T0% :” ’J'F =
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1) TFELLHEEES » Chronic cough patient with CXR(+) » T.B. B FE[E8 R
2) FEHESTT > Chronic cough patient with CXR(+) » T.B.R]gEEH# /]
3) TFZ=E » Chronic cough patient with CXR(+) » T.B.BJFETEFE /) -
#I=
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Lower back pain fEARTE & —E—1ERY patient, HIEFZ ERIFqz26
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Pr(D"%) Pr(D)

T+ prev x sen (LL (1-prev)x(1-spe) prev x sen

PPV=a/(atb)=

prev x sent+( 1-prev)( 1-spe)
(1-prev) x spe

T - | prev x(1-sen) 7\ (1-prev)x spe

x(Ser aJ g1-Speld \p V=d/(ctd)=

Pr(D)=prev 1-P1(D)=1-prev prevx( 1-sen )+ I-prev)xspe

I > Pu(D) AT IUZEATHETE ; T Pr(DI+)BK Pr(D]- LI AR -
TH: S TSR IR Revise FBH/SHEE -

PPV=a/(a+b)= Prev x sen _ Pr(D) x sen
o Prevxsent(1-Prev)(1-spe) Pr(D) x sen+(1-Pr(D))(1-spe)
(1-Prev) x spe (1-Pr(D)) x spe

V=d/(c+d)= -
NPV=d/(ct+d) Prevs( 1-sen)H( 1-Prev)sspe Pr(D)x(1-sen)+(1-Pr(D))xspe



LA E (odds) BEBERNETE

IR > BUZNAEFE - T ZEREEIER] - (M Odds BURLEAREU
Pr(D) » &3 2 —{E HLE R A 2

Odds = FRAURRE Pr(D)
T SRR [-Pr(D)

Prev X =ell

T+ | prevxsen g (1-prev)x(l-spe) Post-Odds 7+ =

T- | prevx(l-sen) [\ 1-prev) xspe
xi(Sern) x(d -;SZD-‘.* !

PrD)=prev ™ 1-Pr(D)=l-prev Post-Odds 7 = —Brev_x (L-sen)
(l-prev) x spe

(Ll-prev) =x (1-spe)
Pre-odds x LR+

Pre-Odds = Pr(D*)/(1-P1(D-)) = prev/( 1-prev) P 1d LR
re-odds x LR

Likelihood Ratio of “+7 _ Sensitivity
(LR+ ) 1- Specificity
Likelihood Ratio of *=7  1- Sensitivity
(LR _) Specificity Posterior odds = LR+ x Pre-odds  if Test (+)

Posterior odds = LR _ x Pre-odds  1f Test(-)




Real time usage of
Diagnostic test with EXCEL®

A E | ] K
1
2 D+ D- Likelyhood Ratio (LR)
3 T+ SEN 1-SPE =SEN/1-SPE
4 | T- 1-2EN SFE =1-SEN { SPE
5 1 1
6
7 D+ D- Likelvhood Ratio {LR)
& | T+ 0.700 0.180 =0.7/0.18 =389 Post (T+) Odds = Pre Odds * LR{(+)
a | T- (0.300 0.820 =0.3/0.82=0.37 Post (T-) Odds = Pre Odds * LR{-)
10 1 1
11 ]
12 Odds = Pr(D) / P1{D-)
12 SP(D) F (1PI(DY) o ——— (D) = 0ddsK(1+0dds)
F Pre-Test Odds . LR = Post-Test Odds
15 Pre-Test PI(D) Pre-Test Odds LR{+) Post (T+) Odds Post (T+) Pr(D)
16 0.100 0.1/0.9.111 SEN/(1-SPE) =3.89 0.111%3.80= 0432 10.432/0.432+1)=0.302
17
18 Pre-Test Fr{(D) Pre-Test Odds LR{-) Post (T-) Odds Post {T-) P1{D)
19 (0.100 0.1/0.90.111 (1-SEN)/SPE =0.37 0.111%0.37= 0.041 10.041/0.041+1)=0.039
20



Multi-level Likelihood Ratio

Table 3.8 The usefulness of five levels of a diagnostic test result

Sartiin Target disorder
Diagnostic ferritin (Iron deficiency) present Target disorder absent Likelihood Diagnostic
test result (mmol/L) Number % Number % ratio impact
Very positive <15 474 59 (474/809) 20 1.1 (20/1770) 52 Rule-in “SpPin”
Moderately positive 15-34 175 22 (175/809) 79 4.5 (79/1770) 4.8 Intermediate high
Neutral 35-64 82 10 (82/809) 171 10(171/1770) 1 Indeterminate
Moderately negative ~ 65-94 30 3.7 (30/809) 168 9.5 (168/1770) 0.39 Intermediate low
Extremely negative =95 48 5.9 (48/809) 1332 75 (1332/1770) 0.08 Rule-out “SnNout”

809 100 (809/809) 1770 100 (1770/1770)



Multi-level Likelihood Ratio

D+ D- Likelyhood Ratio (LR)
T+ sEN 1-5FE =—SEN/{ 1-SPE
T- 1-SEN =PE = 1-SEN / SFE

1 1

ferritin [ron Deficiency(+) Iron Deficiency(-) Likelyhood Ratio (LR)

<15 58.6% 1.1% =0.586/0.011 =51.85 Post-Test Odds = Pre-Test Odds * LR
15~34 21.6% 4.5% =0.216 /0.045 =4.85
3564 10.1% Q.7% =0.101 /0.097 =1.05
Fi5 5 3.7% 9.5% =0.037/0.095 =039
»95 5.9% 75.3% =0.059/0.753 =0.08
1 1

Odds = P1r(D) { Pr{D-)
=Pr(D) { (1-Pr(D)) s e Pr(D) = Odds{(1 +0dds)

Pre-Test Odds . LR = Post-Test Odds
Pre-Test Pr(D) Pre-Test Odds LE Post-Test Odds Post-Test Pr(D)
0.100 0,1/090.111 4.85 0.111*4.85 = 0538 | 0.538/{0.538+1)=0.35

1/9 : 4.85/9 ->4.85/13.85=0.35

(=5/14 = 0.357)



Likelihood Ratio of
common test or signs or symptoms

Sensitivity Specificity L:kehhood Ratio
(%) (%) if Finding

Present  Absent

Finding (Ref)!

Pallor at any site*> 38-77 66-92 4.1 04
Facial pallor® 46 88 3.8 0.6
Nail bed pallor** 59-60 66-93 NS 05 ANEMIA
Palmar pallor® 58-64 74-96 5.6 0.4 ) decrease oAby i oase =
Palmar crease pallor® 8 99 7.9 NS -45% -30% -15% +15% +30% +45%
Conjunctival pallor*” 31-62 82-97 4.7 0.6 LRs ) IrJ'i,‘l ﬂiz_,_, S Jt ; |2 Lot ? i .1:3 N Exs
Conjunctival rim pallor I/ ay
A f pallor at any site Conjunctival rim pallor
Pallor present 10 99 16.7 e oy i Palmar crease pallor
Pallor borderline 36 13 Palmar pallor
Pallor at any site
Pallor absent 53 16 0.6 Facial pallor

NS, not significant; likelihood ratio (LR) if finding present = positive LR; LR if finding absent =
negative LR,

INM‘LJH!SI’H standard: For anemia, ilulhlh'l'ulf <359, ;Jrrnn‘irfuiu'u <]l _q'..f.“,,'. * oy hrnmghlb[n
<]l q'fr” i swomen and <13 &rhﬂ 11 JHEN.

i]dllllfrt‘ﬂ r.'II J'msh”\'i For ]"l”ﬂr arany site, examination L'J' skin, nailbeds, and wummm.: J':Jr
facial }H”t‘ll the ﬂ:uh excluded black pnru nis; ]'nr }nhn Ir crease p dlor, examination 1;;::;- q.m‘h
extension of the patient’s fingers; for conjunctival rim pallor, see text.




Likelihood Ratio of
common test or signs or symptoms

Findings Predicting Hepatocellular
Jaunadice in Patients with Jaundice*

Finding (Ref)!  Sensitivity  Speclficity Likelihood Ratio
(%) (%) if Finding

Present  Absent

General appearance

Weight logs?13 NS NS

Skin HEPATOCELLULAR JAUNDICE
Spider angiomata’»  35-47 88-97 4.7 0.6 g decrease PrODEDIRY . I
Palmar erychema® 49 95 9.8 0.5 45% -30% -15% +15%  +30% +45%
Dilared abdominal 42 98 17.5 0.6 LAs . 0.}1 ﬂiE . .Giﬁ. oy i IE I8 1;:. . 1lﬂ e A
veins”!
Abd PﬂJpablﬂmr ( mnmina! vains
Omen Paimar erythema
Ascires™! 4 90 4.4 0.6 Spider angiomata
i - Ascitas
Palpable spleen®** 29-47 83-90 29 0.7 Palpable splean
Palpable gallbladder® 04 69 0.04 1.4
Palpable liver®* 71-83 15-17 NS NS
Liver renderness®*  37-38 70-78 NS NS

NS, nat significant; likelibood ratio (LR) if finding present = positive LR: LR if finding absent =
negative LR,

*Diagnostic standard: For nonobstructive (vs. obstructive) jaundice, needle biopsy of liver,
surgical exploration, or autopsy.

"None of the 41 patients with medical jaundice in this study bad a palpable pallbladder: for
calculation of the LRs; 0.5 was added to all cells of the 2% 2 table.




E. RENAL COLIC

In one study of 1333 patients presenting with acute abdominal pain, two find-
ings were accurate signs of ureterolithiasis (as diagnosed by imaging or follow-
up): loin tenderness (sensitivity 15%, specificity 99%, positive LR = 27.7,
negative LR = 0.9) and renal tenderness (sensitivity 86%, specificity 76%, pos-
itive LR = 3.6, negative LR = 0.2). As compelling as these findings are, they are
less important than the finding of microscopic hematuria, which has a sensitiv-
ity of 75%, specificity of 99%, positive LR of 73.1, and negative LR of 0.3.7

P GRS




Likelihood Ratio of

common test or signs or symptoms

A~ e o 1
L o NNC e Acute Right Lower Quadrant
ACUTE ADCAOTN Inar Faimn, o '\-’.r 5 veleCing - - - I

- Tenderness, Signs Detecting

Appendicitis*

™ 1 L, -
HETOY TS
U dH D

Finding (Ref)" Sensitivity  Specificity Likelihood Finding (Ref)t
(%) (%) Ratio if Finding

Present Absent

Sensitivity  Specificity Likelihood
(%) (%) Ratio if Finding

Present Absent

Abdominal examination

Vital signs

Guarding?2*> 13-76 26-97 26 06 I Eeyer3659 47-81 40-70 1.5 0.6
<oridicy 303234 _ ~100 3.9 NS : :
Rigidiry 640 86-10 — Abdominal examination
Rebound tenderness™*# 40-95 20-89 2.1 0.5 :
_ - — | Severe right lower quadrant
Percussion renderness™ 65 73 24 05 tenderness®®%’ 87-99 8-65 NS 0.2
Abnormal bowel sounds**? 25-61 44-95 NS [ | BB urney's point
Rectal examination : tenderness?62745 50-94 75-86 3.4 0.4
Recral Rovsing's sign?’:2831:41 22-68 58-96 2.5 0.7
tenderness>2%30.3233.35.36.41 20-53 41-96 NS NS - d g_ - :
— | Rectal examination
Other tests .
Positive abdominal wall .
ositive abdominal wa ) g tend 29.30,33,3536,41 _Ea _ . .
enderness tesclé*? 1-5 32-72 0.1 NS | —(—)hn —— 2 e Al =
a -y . t a1 §
Positive cough rest! 763440 73-84 44-79 1.8 04 | er '?Ig:“m -
PR e iRam Psoas sign®*¥ 13-42 79-97 2.0 NS
NS, ignificant; likelibood ratio (LR) if finding present = positive LR; LR if finding absent = =
I e _Obrurator sign” 8 % NS NS

*Diaenostic standard: For peritonitis, surgical exploration and follow-up of patients not o perated L g g . e g . I
Diagnostic standard: For perito irgical exp and f P of |  not operate NS, not significant; likelihood ratio (LR) if finding present = positive LR; LR if finding absent =
on; causes of peritonitis included appendicitis (most common), cholecystitis, and perforated ulcer. negative L R. o
One study also included patients with panereatitis.™ ) . g sl £ T 3
study also inc ! o L iagnostic standard: For appendicitis, surgical findings, histol - i
*Definition of findings: For abnormal bowel sounds, absent, diminished, or byperactive; for 4 e ppenc gical findings, histology, and follow up of patients not
: o} . - operated on.

P ) - -~ F - = .

Definition of findings: For fever, temperature > 37.3° C¥3%% or ot defined?; for positive cough
test, see EBM Box 48-1. I

abdominal wall cenderness test, see text; for posirive cough test, the patient is asked to cough, ané
during the cough shows signs of pain or clearly reduces the intensity of the cough to aveid pain.™
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PRETEST PROBABILITY

TEST A Pretest odds x LRa = Posttest odds

'

TEST B Pretest odds x LRs = Posttest odds

TEST C Pretest odds x LRc = Posttest odds
POSTTEST PROBABILITY

FIGURE 3.13 = Use of likelihood ratios in serial testing. As each test is completed, its posttest odds
become the pretest odds for the subsequent test.



"7 TABLE 2 The Distribution of AFP in Both Groups = -
o "~ HCC (+),n=205 HCC (-), n=131

AFP <ing/ml 27 {18 2%} 45 {34 3%)
5< AFP<20ng/ml 44 (21 5%} 45 (34 3%)
20<AVFP=b0ng/ml 23 (11.2%!} 11 {8.4%)
50 = AFP=100ng/ml 10 (4 9%) 2 (5.2%)
100 < AFP=200ng/ml 9 (4.4%) 1 {0L8%)
200 < AFPL400ng/ml 15 (7.5%) u
AFP = 400ng/ml TT (37 6%) 0

HCC (+): anti-HUV positive patients with evidence of HCOC;
HCC {-): anti-HCV positive patients without evidence of HOC;
AFF: afetoprotein; n: patient number

P GRS




AFF <ingiml 24 {13 2%} 40 {34 3%)
S< AFP<20ngml 44 (21 6%} 45 (34 3%)
20 < AFP<50ng/ml 23 (11.2%) 11 {8.4%)
50 < AFP=100ng/m] 10 (4 9%) 2 (5.2%]
100< AFP<200ng/ml 9 (4.4 1 (0. 85%)
200 < AFP<400ng/ml 15 (7.3%) 0
AFP =400ng/ml TT (37 6%) 0
4 | B | C | p | E | F | o | H | 1]

1

2 anti HCV (1) HCC{+) HCC{-) Likelihood Ratio (LR)

3 AFP = 5 0.132 02342 0.132/0.343 = 0385

4 5< AFP= 20 0.215 .55 02157055 = 0.39]1

5 20 < AFP= 50 0.112 0084 0.112/0.084 = 1,333

6 50 = AFP= 100 0.049 0015 0.049/0.015 = 3267

7 100 < AFP= 200 0.044 0008 0044 0.008 = 5500

g 200 = AFP = 400 0073 0 007370 = =

9 400 = AFF 0.276 0 0276 /0 = o

10

11 Odds = Pr(D) / Pr{D-)

12 = Pr(D} / (1-P1{(D)) E—————— e Pr{D} = Oddsf({1 +Odds)

13 Pre-Test Odds * LR = Post-Test Odds

14 Testl Fre-Test P1(D) Pre-Test Odds LE FPost-Test Odds Fost-Test Pr(D)

15 0.020 0.02400.98=0.02 1.333 0.027 0.027/0.027+1) = 0.026




Can | apply this test to a specific
patient?

» |s the diagnostic test available, affordable,
accurate, and precise in our setting?

» Can we generate a clinical sensible estimate
of our patients pre-test probability?

» Will the resulting post-test probabilities
affect our management and help our patient?

L IR 3




Generate a clinical sensible estimate
of our patient’s pre-test probability

» From clinical experience, prevalence statistics,
practice databases, this report, or other studies
designed for pretest Probability.

TABLE 2. Pretest Likelihood of CAD in Symptomatic Patients According to Age
and Sex*

Nonanginal Chest
Pain Atypical Angina Typical Angina

Men

4
13
20 7 65 31
- 60-69 27 14 72 51

*Each value represents percent with significant CAD on catheterization.
Data from (1) Diamond GA, Forester JS. Analysis of probability as an aid in the clinical diagnosis
of coronary-artery disease. N Eng/ J Med. 1979;300:1350-1358. (2) Chaitman BR, Bourassa MG,
Davis K, Rogers Wd, Tyras DH, Berger R, Kennedy JW, Fisher L. Judkins MP, Mock MB, Killip T. &
Angiographic prevalence of high-risk coronary artery disease in patient subsets (CASS). Circulation.
1981,64.360-367.

Men

34
51

Men
76
87
93
94

Women
26
55
73
86

Women
12
22

Women
2
3




Generate a clinical sensible estimate
of our patient’s pre-test probability

» From clinical experience, prevalence statistics,
practice databases, this report, or other studies
designed for pretest Probability.

» Are the study patients similar to our own?

» Is it unlikely that the disease possibilities or
probabilities have changed since this evidence
was gathered?

98=F 5F|T7F!




Will' the Resulting Post-test Probabilities Affect
Our Management and Help Our Patient?

» Could It move us across a test-treatment threshold?

Test-treatment
threshold

Test Treat

Post-test probability | 1

Post-test +ve

]
Post-test -ve!

0
0 01 02 03 04 05 06 07 08 09 1
Pre-test probability




Will' the Resulting Post-test Probabilities Affect
Our Management and Help Our Patient?

» Could It move us across a test-treatment threshold?

» Would our patient be a willing partner In test?

» Would the consequences of the test help our
patient reach his or her goals of therapy?

e T
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Critically Appraising Treatment article (Vip)

» \/alidity

Is It valid? (closeness to the truth)
» Important

Is it iImportant? (size of effect)
> APply

IS It applicable to the (specific) patient?
(clinical applicability)




Types of Stuady

» Randomized controlled Trials
» Cohort Studies

» Case Control Studies

» Case reports and case series

» Systematic reviews
Meta-analysis: combining many studies into one




TR

N of 1 RCT
>R M }I?%‘}“éﬁ Systematic review
= & ~ trMeta-analysis
P Y RE S 4 gy Al R s RCT

R 3N LA A R A
e 2 Al 3 Cohort
T 45 4w A2 37 Case control
¥ %7\ % & 47 Cross-sectional
Ja 71 ( % 71)3 £ Case reports

Urisystemic observdtion of individual cliniciah
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SYEEY (animal experiment)
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iy (randomized double blinded clinical trial)
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Population

A 4

Assessment

v

Eligible and Willing

Q) lth("I'Q
v

Randomization
¥ ¥
test control

A 4 v

Assessment

ﬁ%%m(:ﬁ@% BRI 2FRA0R ¢

HiA  RRE EREEEE

BE4H (Exposure) / n=500 15 485 0.03 = 3%
FrHE4H (Non-Exposure) / n=500 5 495 0.01 = 1%
Felativernisk (R.R) 0.03/0.01 = 3.0

Rl ¢ 708 - TR ERBAET  RERRES  ETHE




EHZLMAHZE (observational study)
1. HAEHEFF (Cohort study)

e E/ D

Exposure 3 E/~D

Population Riga \ E/ D

(A cohort) Non-case Non NEf D
] A O /J Follow-up

Exposure
Bl ¢ AEFES - it 50-59 B EFREREEE 3978 A - HA 1789 A
A SRS 2 il 2 » 55 2180 )= MNARA - 3BHE 10 &% - |EFIEZ
wP - BUEAE 15 M a5 A - BEFEAILE - LI -

Cohott population 3978 A\, HIFE ey e L 2K

Exposure 1789 A\ 15 1774 = 0.84%

(0.23%

Non-Exposure 2189 \ 5 2184




2. TEWIEIEHSE (Case control study)

Disease
(case)
.: ’f {=|] :.:'1'5‘;_
D/ E
D/~E _
/ <_||:||] Non Disease
~D/ E _
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~D/~E 19 ;i HLexposure i} it
(control)

AL BA Lo

D a b
~T) C d

B[ ¢ BELL odds ratio(OR) = (a/b) / (¢/d) = ad'bc
(&l EL{E)
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IS this evidence about therapy valid?

(from Double blinded Randomized controlled Clinical Trial)

» Randomization of assignment of pts to different tx

» Blinded procedure:
Concealed the randomization in enroliment
Kept the pts, Drs, and study personnel blinded to tx grp

» Compatibility of treatment vs. control groups:
Were the groups similar at the start of the trial?

Were groups treated equally, apart from the
experimental therapy?

Were all patients analyzed in the groups to which they
were randomized? (ntention-to-treat analysis)

» Sufficiently long and complete follow-up?

98T 5[ 7E INFFEBIR Y R




IS this valid evidence about tx Important?

» What is the magnitude of the treatment
effect?

» How precise Is the estimate of the
treatment effect?




FHANGroup) / FHAR  FEAE ERmEiatt
‘EEwiH (Treatment)/ Ed TotalE Experimental Event Rate (EER) = Ed / TotalE

£HEFH (Contrel) f Cd TotalC Control Event Rate (CER) = Cd / Total C

R R R

Eelative Eisk Eeduction(EEE)= ({CEE-EEE) / CEE

Absolute risk reduction(AEE) = (CEE-EEE)

HMumber needed to treat (NINT) = 1/AEE =1/ ({CEE-EEE)

AHH(Group) / HRHAR  BEARY L A A EREE R e

BEuiH (Treatment) /10 500 10500 =002 =2% 10/5000=0.002 =0.2%

FfHEFH (Control) [ 15 500 15500 =003 =3% 15/5000=0.003 =0.5%

Eelative Eisk Feduction(ERE)=  (3%-2%0/3% =033 (0.3%-0.2%)0/0.3%=023

Abzolute risk reduction(AEE) = (3%-2%0 = 1% (0. 53%0-0.2%0 =0.1%

FMumber needed to treat (NINT) = 171% = 100 1/0. 1% = 1000




Table 5.4 Some useful NNTs?

Event rate

Follow-up
Target disorder Intervention Events being prevented CER EER i NNT
e —— e — e 8
ﬁtﬂlit blood pressure Antihypertensive drugs Death, stroke, or Ml 13% 14% 1.5 years 8
115-129 mmHg"®
Diastolic blood pressure Antihypertensive drugs Death, stroke or Ml 47% 5.5 years 128
0-109 mmHg ol =

Symptomatic high-grade Carotid endarterectomy (compared  Death or major stroke 18% 8% 2 years 10
carotid stenosis® with medical therapy)
Mild-to-moderate Donepezil (vs. placebo) No functional decline 44% 59% 1 year 7
Alzheimer's dementia®
Unstable angina’ Invasive management within Death or M 16%  12% 24 months 24

7 days (compared with

medical management)
Renal insufficiency and Oral acetylcysteine Contrast media-induced 12% 4% 48 hours 12

undergoing coronary
angiogram?

(vs. placebo) reduction in renal function

Cee www.cebm.utoronto.ca for additional NNTs.

"JAMA 1967; 202: 116-22.
“BMJ 1995; 291: 97-104.

9N Engl J Med 1991; 325: 445-53.
*Neurology 2001; 57: 613-20.

N I\IThypotheticaI X tlrnehypothetical
5 NNTobserved X tIrneobserved

] Am Coll Cardiol 2002; 40; 1902-14.

SJAMA 2003; 289: 553-8,

N I\IThypotheticaI
— NNTobserved X (tlmeobserved/tlmehypothetical)

128 x (5.571.5) =470



#HA(Group) / HIHAE AR BmEkatt

‘EEwiH (Treatment)/ Ed TotalE Experimental Event Rate (EER) = Ed / TotalE

£HEFH (Contrel) f Cd TotalC Control Event Rate (CER) = Cd / Total C

R R R

Relative risk increased (RRI) = (EER-CER)/CER

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

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

B Group) f HiRAE  fEAE I ALY
'BEEiH (Treatment) /| 15 500 15500 = 0.03 = 3%

$FIRIE (Control) /|10 500 104500 = 0.02 = 2%

Relative risk increased (RRI) = (3%-2%)/2% = 0.5
Absolute risk increased(ARI) = (3%-2%) = 1%

Number needed to Harm(NNH) = 1/1% = 100




IS the evidence applicable to our patient?

Is our patient so different from those in the study that its results
cannot apply?

Fit all the inclusion criteria for the study / different sociodemographic
features or pathobiology (pharmacogenetics, absent iImmune responses, ...)

Is the treatment feasible in our setting?

available in our setting/ payed by?/ administration & required monitoring...

What are our patient’s potential benefits and harms from the therapy?
NNT = 1/(PEER x RRR) or  NNT = NNT, 4/

patient ~— study

NNH = 1/(PEER x RRI) or  NNH__q. = NNH. o /f,

What are our patient’s values and expectations for both the outcome
we are trying to prevent and the treatment we are offering?

e T




#HA(Group) / FHig B FEARY EREiET:
BEwiH (Treatment) Ed TotalE  Exzperimental Event Rate (EER) = Ed/ TotalE

$HEFH (Contrel) / Cd  Totall  Control Event Rate (CER) = Cd / TotalC

A

Eelative Eisk Eeduction{EEE)= ({CEE-EEE) / CEE

Absolute risk reduction(AFEE) = (CEE-EEER)

Mumber needed to treat (NINT) = 1/AFEE =1/ (CEE-EEE)

> NNT = 1/ARR = 1/(CER-EER) = 1/(CER X RRR)

AR




AHA(Group) / HRAR  FHAR BmEfEiE  Your patient’s condition

BErzH (Treatment) / 10 500 104500 = 0.02 = 294

#fBEEH (Controly f 15 500 15/500=0.03=3% PEER= 0.003, f=0.1

Eelative Eisk Eeduction(EEE) = (3%-2%)03% =035 (0. 3%-0.2%)/0. 3%=0 33

Absolute risk reduction(ARR) =  (3%-2%) = 1% (0.3%-0.2%) = 0.1%

Mumber needed to treat (MNINT) =  1/1% = 100 1/(0.003x0.33) = 1000
100 / 0.1 = 1000

> NNT = 1/ARR = 1/(CER-EER) = 1/(CER X RRR)

» NNT = 1/(PEER x RRR)
PEER : Patient’s Expected Event Rate with control tx

< I\”\l-rpatient — I\lNTstudy/ft

ft . Risk of the outcome In your patient, relative to pts in trial.

AR




The likelihood of being helped vs. harmed (LHH)

» (1 / NNT) x f, x S : (L/NNH) x fi.
= ARR xf. xS : ARI x f,

ft - Risk of the disease in your patient, relative to pts in trial.

fh . Risk of the side effect in your patient, relative to pts in trial.

S : severity factor, the relative severity of
disease progression If no treatment
to side effect If receiving treatment.

e T




The likelihood of being helped vs. harmed (LHH)

A=

H5sCR BAS W AR TG

il 10 2.00%
2l 15 3.00%
PEEE = 9.00%

ft = 3

e 2

EER = 0.33333
ARR = 001000
NNT = 100,000

LHH::ARRIftIS:

P GRS

SIfEH A S RIfEH RS

13 3.00%

10 2.00%

PEEER = 0.66%

th = 0.33

1

REI = 0, 20000

ARI = 0.01000

NNH = L0 iy
ART x th = 18.18




& MRC/BHF Heart Protection Study of cholesterol lowering with
simvastatin in 20 536 high-risk individuals: a randomised placebo-

controlled trial

Hearn Protection Study Collaborative Group*

HRESE HMAR BRAR SRER

B e=iH 10269

sHEEH 10267

44, 4.30%
2530 5.70%
PEEE = 17.09%
ft = 3
S= 19
ERE = 024459
ARE = 001394
NNT = 71754

LHH==ARR xft xS :

SEE AR SIfERIfRE

5 0.05%

3 0.03%

FEEE = 0.01%

th = 0,23

1

ERI = 066634

ARI = 0.00019

MNH = 5136.001
ARI x fth 5 12363.45




IS this valid evidence about tx Important?

» What is the magnitude of the treatment
effect?

» How precise Is the estimate of the
treatment effect?  (95% confidence interval)
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