Diagnostic test

(QUANTITATIVE METHOD VII)
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o Sensitivity , Specificity
o Positive predictive value,

Negative predictive value
o Accuracy
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A Clinical Diagnosis
Example
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A 43 year-old man with an acutely swollen

leg is examined at a medical clinic.

How dose the physician make the diagnosis ?

S
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Diagnostic test for DVT:
Contrast Venogram.
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Diagnostic test for DVT:
Contrast Venogram.

- radiographic contrast
dye injected into a
vein on top of foot
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Diagnostic test for DVT:
Contrast Venogram.

- afilling defect in the dye
coluran on the x-ray
would correctly diagnose
a deep vein clot.




DG Kleinbaum

However...

Radiographic contrast can inflame veins and cause DVT

Allergies to dye not uncommon and may prevent

patient from undergoing procedure

Venogram always involves needlestick — less painful

test preferred if available and accurate

DVT status might be assessed by prolonged follow-up
since DVT should declare itself eventually

DG Kleinbaum

Clinicians prefer quick diagnosis

e To avoid negative aspects of venogram

e Risk of pulmonary embolism,
when deep vein clot migrates upstream

to lungs
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An alternative diagnostic|’
test for DVT is:

Ultrasound
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An alternative diagnostic i T I
test for DVT is: =

Ultrasound

* Can be quickly scheduled
and is not invasive

* May be less accurate in
diagnosing DVT
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How do we choose between the
gold standard procedure
with its complications?

Ultrasound and
its potential misclassification?

ride some answers.
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A Clinical Diagnoses Problem

¢ The gold standard test procedure for diagnosing a specific
disease condition may have problems (e.g., invasive, risky,
costly) associated with its use.

¢ An example of such a procedure is the use of a contrast

venogram to diagnose deep vein diagnosis (DVT).

* An alternative diagnostic test for DVT is ultrasound, which

may not be as accurate as a venogram.

¢ A diagnostic test study can help a clinician assess the
performance of an alternative diagnostic procedure in

comparison with using the gold standard procedure.
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Validity
Sensitivity & Specificity
Accuracy

Yield
Predictive value : Positive & Negative

Reliability (reproducibility)

Type of Diagnostic test

¢ Qualitative
- daduinidulsanialliinuain1suiadeiasirany

¢ Quantitative
- daduindlulsnndali Taafuuanaian3a'le
iu FBS
- 3adia (cutoff point) Midanaxii SS uaz SP gFuaga
- azfidsngnisal trade-off




Gold standard

CA lung l No CA lung
100 100

Chest CT scan
+90

Sensitivity False +ve
90/100 10/100

False -ve Specificity
10/100 90/100

Sensitivity False +ve
90/100 10/100

False -ve Specificity
10/100 90/100




Sensitivity False +ve
95/100 15/100

False —ve Specificity

5/100 85/100
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Where Do We Draw the Cutoff ?

False Negative

False Positive

N
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Rule out BUcLEXYiE Rule in




100/200
= 0.5

90/100
= 0.9

90/100
=0.9

v
Sensitivity False +ve
90/100 10/100

False -ve Specificity
10/100 90/100 .,

S

10/110
= 0.091

9/19
= 0.48

90/91
= 0.99
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ns6inn253 Sensitivity g9 nssiNnarsii Specificity &9

- disaster if miss diagnosis - untreatable disease

- screening - psychological value

- “rule out” disease - “rule in” or “confirm”

disease

reliable unreliable reliable unreliable

lllustration of the difference between
Reliability and Validity
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o Sensitivity , Specificity

o Positive predictive value , Negative
predictive value

o Accuracy




