Overview
—
Tests
Evaluation of Tests — RCT
Target Condition
Test Accuracy Studies
Systematic Reviews of Test Accuracy

INTRODUCTION TO o

TEST EVALUATION RESEARCH

Patrick MM Bossuyt

Why use tests?
—

Diagnosis

Monitoring course disease

Selecting therapy

Following effects of therapy
Determining drug levels or drug effects
Evaluate Health or Fitness

Screening

Case Finding




2. Evaluate Tests

Patient
Outcome




Randomized Clinical Trial

Population -

Medical Test RCT

Population -

Medical Test RCT
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infection of Pseudomonas aeruginosa in cystic fibrosis

Valerie Waters, Felix Ratjen

Year: 2008

Screening for colorectal cancer using the faecal occult blood test, Hemoccult
P Hewitson, P Glasziou, L Irwig, B Towler, E Watson
Year: 2007
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Randomised controlled trial of faecal-occult-blood screening for
colorectal cancer

UK RCT:

CRC incidence & mortalitx

RR
Screening Control
CRC 1.49 1.44 1.04
CRC mortality 0.59 0.67 0.88
Total mortality 21.1 21.0 1.01
(0.98-1.03)
Median follow-up 7.8 years Lancet 1996;348:1475

Figuro 1 Trial profile
Lancet 1996;348:1473
| Articles |
Randomised study of sc ing for colorectal cancer with faecal-
occult-blood test

e Sondergased

140000 Infiabitants

Figee 1 Study profile

Lancet 1996;348:1468

L ic i igations for of urinary i il in children and adults

Objectives

The objective of this review was to discover if treatment according to a urodynamic-based diagnosis
led to clinical improvements in urinary incontinence outcomes, compared to treatment based on
history and examination.

Three small trials were found, which included 184 people, although information was only available
for 128 participants. There was not enough evidence to determine whether these tests lead to
better outcomes. There was some evidence that urodynamic testing increased the number of people
prescribed drug treatments or treated by surgery, but it was not known whether this resulted in less
incontinence or a better quality of life.

More research is needed, in which people are randomised to having treatment decisions based on
either their symptoms and examination alone, or the extra information provided by urodynamic
tests.
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Table 3 Number (percentage) of infertility investigations performed in intervention
group and control group

Inresligastivn Inlervenlivn yroup (n=227) Cunlnel group (n=217}
Postcoal test 145 (64} EXLN
In vitro cervical mucus fesi 17T 1{04)
Sernen analysis 219 (96) 201 (93)

114 (50) 117 (54)
Laparoscopy 32 (14 44 (20)

Tubal integrity testing
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Table 2 Ch istics of couples participating in study
Characterislics Intervention growp (s-227)  Control group (n-=217)
Mean (Fange) age of woman (years) 30.8 (18.8-41.0) 304 (19.4-435)
Mgan (range) age of man (years) 326 (225-57.7)
Mean (ramge) durakive of inbeslilily frmnlivs) { 25 (1214)
Mo (%) of couples Wit Ristory of sexss problems 35 (15) 27 12)
No (%) of parmers with spem disorser 72 [32) 72 (33)
No (%) of women with ovulatory disorder 50 (22) 33 (18)
No (%) of women with tubal disorder 20 (% 27(12)
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Cumulative pregnancy rates for 227 couples in intervention group

(which included postcoital test) and 217 couples in control group
(which excluded the test)
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Routine use of hysterosalpingography prior to
laparoescopy in the fertility workup: a multicentre
rundomized controlled trial
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Allocated 16 inbervenition group (r=188)
Ploceived HSO (n=152)
Dndd ot rocanens HSO, roasons
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Prognancy {nsf) - Exclusion (v}

- Pregnancy {n=10§
Lot 10 tolow-up (n=0} L8t 10 lollow-up (n=0)
Analyzed (n=168) Analyzed (n=175)

Figure 1. Flow chart of participams.
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angivyraphy group. There were 47 men in the DSA group and 58 men in the CT
angiography group. Physician contidence in making a correct therapeutic choice
was significantly higher at D5A (mean confidence score, 8.2) than at CT angiogra-
phy {mean score, 7.2: P = .001). During 6 month follow up, 11% less additional

3. Target Condition

RCT of Testing
——
Best evidence of effectiveness
Rare
Usually need large sample sizes
Need protocol
Need patient outcomes that matter

Patient

Outcome

Medical Test M

Patient

Outcome

Medical Test M

S waic |

Patient

Outcome




Spectrum of disease
——

Probability of Positive Test Result
Benefits of Treatment

Spectrum of Disease

Roles of tests

Existing Replacement Triage Add-on
situation
Population I Population | Population | Population I
Initial tests l Initial tests | New test | Initial tests |
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Bossuyt et al; BMJ 2006

Venous Thromboembolism

Centennial Dissertation
Honoring Percy Brown, MD
and Frederick H. Baetjer, MD

Pulmonary Embolism: What's Wrong
with This Diagnosis?

Tonwy P Sevin !

4. Test Accuracy




Bladder Tumor Markers (BTM)

To optimize
monitoring of tumor e~
recurrence and
progression,
without incurring
more invasive and
expensive
medical tests

Diagnostic Accuracy Study

Bladder Cancer

close follow-up

due to

the significant risk of
tumor recurrence.

Diagnostic Accuracy

|
Index Test

Reference Standard

The Results

Reference Standard

Target Other
Condition | Condition

Positive

Index Test

Negative

Cytology: central test

Efficient
Non-invasive
Inexpensive
But imperfect

Cystoscopy




Bladder Tumor Markers (BTM)

To optimize
monitoring of tumor g~
recurrence and
progression,
without incurring
more invasive and
expensive
medical tests

Diagnostic Accuracy Study

501 patients

BTA stat

Cystoscopy.

Cross-classification

Measures of Diagnostic Test Accuracy
|

Sensitivity & Specificity 54 % 74 %
PPV & NPV 43 % 81%
Likelihood Ratios 2.0 .63
Diagnostic Odds Ratio 3.2

Positive

Negative
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Message

[
1 Measures of Diagnostic Test Accuracy

are

test characteristics,

M7 fixed test properties

Why systematic reviews
|
o Extensive/exhaustive search
01 Critical appraisal

-1 Meta-analysis
= Increased precision
= Explore variability

Systematic Review: Question

Elements
[ —

What is the diagnostic accuracy of

[versus ]
for detecting
in

- 5. Systematic Reviews

- 1. Focused question

Systematic Review: Question

Elements
[ —

What is the diagnostic accuracy of

versus
for detecting
in
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ROC space
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Differential Verification Bias
T
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Tuble
inety-six (27.1%) of the remaining 368 patients with-
oul visible lumor at cystoscopy had a positive BTA stat
Test. Out ol the 96 patienis, 33 (57.3%) underwent addi-
tionat examinations: nine (16.4%) of the 35 palients had
recurrent mmors, making the rotal number of patients with
cocurrence (42 (28390, Five of the additional tumors had
hecome visible by the second look cystoscopy. whereas
dogy was positive in three oul of seven ol thes
cases (réview_cyology not available i cases). The
overall sensitvites and specilicities for the BTA siar Test
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dentification & selection studies

4. Meta-analysis
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Study results
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Summary Point in ROC space
—

Summary Point in ROC space
—

Summary Curve in ROC space
——

Summary Point in ROC space
—

Summary Point in ROC space
—

Paired studies: cytology & BTA

Squares:  cytology
Diamonds:  BTA.
* .
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5. Interpretation

Review Article

TUMOR MARKERS IN THE I

NOSIS OF FRIMARY BLADDER

CANCER. A SVETEMATIC REVIEW
AFINA 5 GLAS, DALTINE HUGE, MANWE DEUTLS LL EWINULIAAN,
PATHICK 3 BURELYT a2

Roltrrdam
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