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Sensitivity (S77& %)

Specificity (ﬂﬁ\]P )

Positive predictive value ([ 45| )
Negative predictive value ([ 4-5E3] i)
Likelihood ratio (#£/{I']F=)

— Positive likelihood ratio (5 1= 1] E)

— Negative likelihood ratio (& {E4E{I']E5)




Diagnosis FZ¥r
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Diagnosis FZ8r
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Diagnosis #Z8r

* Positive Likelihood Ratio (JE4EI]F) LR+
— True positive rate / False positive rate
— Sensitivity / ( 1— Specificity )
— The amount by which the pretest probability is increased in
patients with a positive test
— LR+ =4 valuable, LR+ =10 good
* Negative Likelihood Ratio (j& [ E4ITF) LR—
— False negative rate / True negative rate
— ( 1—Sensitivity) / Specificity
— The amount by which the pretest probability of disease is
reduced in patients with a negative test
— LR- =0.6 useful, LR- =0.1 good



5 %oz eiBayesian Analysis b = & 3%

= -1\

What we thought before +Test information=What we think after

@

Pretest probability + Likelihood ratios = Posttest probability

@

Pretest odds x Likelihood ratios = Posttest odds

Posttest Probability -
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Pretest probability
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— Personal experience DR history taking, risk
factor evaluationis > P«?EFF%j i /}% A :/};3 e
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— Published data : & d <~ ;;J—g 2
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7 3= pretest probability 2 # & = pretest odds

Pretest odds = prevalence / (1 — prevalence)

d

Pretest odds x (LR1IXLR2XLR3...XLRn) = Posttest odds

d

E {4 £ v posttest odds ## & = posttest
probability =~ ¥

d

Probability=odds/odds+1



Table 3.6 Some post-test probabilities generated by five levels of a diagnostic

test result

Post-test probability of the target disorder

for different pre-test probabilities
Likelihood Pre-test Pre-test Pre-test Pre-test Pre-test Pre-test
ratio 5% 10% 20% 30% 50% 70%
Very 34% 53% 71% 81% 91% 96%
positive
10
Moderately 14% 25% 43% 56% 75% 88%
positive
3
Neutral 5% 10% 20% 30% 50% 70%
1
Moderately 1.5% 3.2% 7% 11% 23% 41%
negative
0.3
Extremely 0.5% 1% 2.5% 4% 9% 19%
negative

0.1




Table 3.5 The usefulness of five levels of a diagnostic test result

Diagnostic test result Target disorder Target disorder absent Likelihood Diagnostic
(iron deficiency) present ratio impact

Serum ferritin (mmol/L) Number % Number %

<15 474 59 (474/809) 20 1.1 (20/1770) 52 Rule-in “SpPin”
Very positive
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)




Serum Ferritin and IDA

Table 3.3 Results of a systematic review of serum ferritin as a diagnostic test
for iron deficiency anemia®
Target disorder Totals
(iron deficiency anemia)
Present Absent
Diagnostic Positive 31 270 1001
test result (<65 mmol/L) alb a+b
(serum Negative c|d c+d
ferritin) (=65 mmol/L) 78 1500 1578
a+c | b+d a+b+c+d
Totals 809 1770 2579

Sensitivity = a/(a+c) = 731/809 =90%  Specificity = d/(b+d) = 1500/1770 = 85%
LR+ = sens/(1-spec) = 90%/15% = 6 LR- = (1-sens)/spec = 10%/85% = 0.12
Positive predictive value = a/(a+b) = 731/1001 = 73%

Negative predictive value = d/(c+d) = 1500/1578 = 95%

Prevalence = (a+c)/(a+b+c+d) = 809/2579 = 31%

Pre-test odds = prevalence/(1-prevalence) = 31%/69% = 0.45

Post-test odds = pre-test odds X likelihood ratio

Post-test probability = post-test odds/(post-test odds + 1)



Critical Appraisal of Diagnostic Accuracy Study
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e Are the results of the study valid (3% J[1{F") 7

— Was the diagnostic test evaluated in a representative
spectrum of patients (kL WA S F | FCRAEE N REEIENE) ©

— Was the reference standard ascertained regardless of the
iIndex test result (fR¥EZ% T = I’t?ﬁ‘e Eﬁj ;ED"E':‘FFWE’?;;S o Ef
AN ) 2

— Was there an independent, blind comparison between the
Index test and an appropriate gold standard of diagnosis (15
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- What were the results (i ! fLFL i) 2
— Are test characteristics presented (& ZF ?FVF—??Z' s = t’t’tffﬁ
%) ?
» Can we apply to our patient (fi'I' | fi&" [Z[Z5 sty * iF5) 2



Was the diagnostic test evaluated In a representative spectrum of patients
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Was the reference standard ascertained regardless of the Index test result
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Was there an independent, blind comparison between the index
test and an appropriate gold standard of diagnosis
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Are test characteristics presented
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— Sensitivity (87772%) Sn

— Specificity (’Jl—*j £l Sp
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— Positive predictive value ([ {%<33H]jf ) PPV
— Negative predictive value ([&%5EH]{#E ) NPV
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Sensitivity = 240 / 250 = 0.96 (96%)
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Specificity = 600 / 750 = 0.80 (80%)
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PPV = 240 / 390 = 0.62 (62%)
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Test Characteristics

LR+ = Sensitivity / (1-specificity)

—~ 0.96/(1-0.8)=4.8

LR- = (1-sensitivity) / specificity

~ (1-0.96)/0.8=0.05

Pre-test odds = prevalence / (1 - prevalence)

— 0.25/0.75=0.3333

Post-test odds = pre-test odds X likelihood ratio
— 0.3333 X 4.8 =1.5998

Post-test probability = post-test odds/(post-test odds + 1)
— 1.5998/(1.5998 + 1) = 0.6154



The Likelihood Nomogram
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Can we apply the results to our patient %

(F* I VER [EIZ5 oy IR)

e Patients

— Are your patients similar enough that the prevalence of
the disease in the study population is similar to that in
your patients ?

— |Is the severity of the disease in the test population
similar to patients you are likely to see?
* Benefits
— Are there risks associated with the tests?

— Are these outweighed by the danger of an undiagnosed
disease ?



