Quality Assessment tool for
Diagnostic Accuracy Studies
(QUADAS)
ZEEICET AR D EZFTH
I 5=6H0Y—)L

QUADAS AQUADAS-2

2014/ FIRSFX



QUADAS

# HH =R A IAYAY-4

1 BEOFMIT., EEOZDIE TRAELZITHILIIRLBELREKL Tenr 2 (RERIZRHEFH)

O O O
2 BIRAEVEITEAIRRES EREICH TEALEEZDNDEN 2 (BIREEIITFR TEXE)) O O O
3 BRAAELIEERAE O OB NELS , AFRNCE 2 T, A LA O/ O HM CRIAREEIC 2 0 0 0
{BIZ7en > Te eV 2 20> (R[] OB IEIXFF R TE D)
4  BWOBIRIEMEIZ L > TRIESNTZDIE, F o PN BENEIT T T AnDEEIGER SN 0 0 0
2 (FRSY FORRRE A ERES HLT20)
5 AHIIEERAEORKEICEDLT, RIULSREMREICIOMEEZZ 720 2 EERIRREEA RS O O O
7=73)
6 ZSBRAMEIIEERELML WA (Thbh, fERENSBEED —~BLL TThh TV O O O
otz ? (RIENXERESILZHY)
7 BIRAEEOR ROMRIL., FEERE DR DB IREE TIThzh ? FEIERA DR BRI 0 0 0
BRbEN0Y)
8 IR O ROMIIL, BIRIEMEDRE RN OB RIE TIThn =0 2 (BRI HED RS BT 0 0 0
ISR A=Y Wi
9 EEOZDRECTHRAENMEONIGEELFEEDERT —Z N ATF A REE 720 2 (B# DR S 3) O O O
10 fRERRAE E/2I T R AR A A R S QU0 2 (IR AR BED#E I S huizd) O O O
11 NSO SOV TR -7 2 (BTt S7270) O O O

QUADASH VYT /UTLAME, =277 i CIZLILE OB R 6> TERY, ENZOERMICKH T TYes”22“No”, L<iE“Unclear” >
[B&9 %, HIERE R4 methodological quality summary, graphé L THER T 5,

“SHREIZGRADEZE 9 5" Applying grade to_diagnosticTests.ppt&kl) (RSAK #69)



RevMan 5.1 QUADAS
TJOSNIRTyoLY

Figure 9.1 Figure 9.2
Methodological quality summary Methodological quality graph
(from Leeflang 2008) (from Leeflang 2008)
R E 5 Representative spectrum?
. 8 2 . = }'E o E Acceptable reference standard?
EE 5§ _ 3% 8.,
E 2 2 5 s % g 2 £ E = Acceptable delay between tests?
g £ 2 T 5 2 §E = § 8§ 3 ) — .
s 3 ® 2 £ § 2 £ & 2T 3B Partial verification avoided?
£ 8 32 & 8 c £ 3 g o &8
£ 22t 5 2 3 2 8 ¢ £ Differential verification avoided?
£ £ 2 252858 £ 5 £ &
E 2 2 £ @3 5 & B £ E 5 Incorporation avoided?
| & 5§ § & &5 E & £ S5 F &
— e — ,?
amn | @@ 2 (@ @|2]2 ]2 |@@® Reference standard results blinded?
Allan 2005 . . . . . . ? . . . Index test results blindad?
Becker 7003 | @) | @ |2 (@ | @O ® @@ @2 Uninterpretable results reported?
pialek2002| 2 (@ |2 (@ |2 (OO @2 OO Withdrawals explained?
Bretagne 1997 | @ (@ |2 | © @ (@ |7 |7 | 9 ©® | O Sponsoring precluded?
Bretagne 1998 | 2 (@ |2 (@ |2 (@] 2 |2 | @@ ?
Buchheidt 2004 | 2 ? 7|7
e hd o0 AL .Yes(high guality) DUnc\ear .Nn (low guality)
Busca2006 | @ | @ |2 [ @D @ @[ |72 | @ D2

QUADASEE(HIE B

AKRE[X. http://srdta.cochrane.org/sites/srdta.cochrane.org/files/uploads/ch09_0ct09.pdf &Y S|,
BENAIZETEH395Y risk of biasiEHliERL TH S,

SO HTHREIZGRADEZE 9 4" Applying grade to_diagnosticTests.pptd&l (RSAK #70)


http://srdta.cochrane.org/sites/srdta.cochrane.org/files/uploads/ch09_Oct09.pdf

QUADAS-2

Annals of Internal Medicine | REseaRcH AND REPORTING METHODS

QUADAS-2: A Revised Tool for the Quality Assessment of Diagnostic

Accuracy Studies

Penny F. Whiting, PhD; Anne W.S. Rutjes, PhD; Marie E. Westwood, PhD; Susan Mallett, PhD; Jonathan J. Deeks, PhD;
Johannes B. Reitsma. MD, PhD; Mariska M.G. Leeflang. PhD: Jonathan A.C. Sterne, PhD; Patrick M.M. Bossuyt, PhD:

and the QUADAS-2 Group*

In 2003, the QUADAS tool for systematic reviews of diagnostic
accuracy studies was developed. Experience, anecdotal re-
ports, and feedback suggested areas for improvement; there-
fore, QUADAS-2 was developed. This tool comprises 4 do-
mains: patient selection, index test, reference standard, and
flow and timing. Each domain is assessed in terms of risk of
bias, and the first 3 domains are also assessed in terms of
concerns regarding applicability. Signalling questions are in-
cluded to help judge risk of bias.

The QUADAS-2 tool is applied in 4 phases: summarize the
review question, tailor the tool and produce review-specific guid-
ance, construct a flow diagram for the primary study, and judge
bias and applicability. This tool will allow for more transparent
rating of bias and applicability of primary diagnostic accuracy studies.

Ann intern Med. 2011;155:529-536.
For author affiliations, see end of text.
* For members of the QUADAS-2 Group, see the Appendix (available at
www.annals.org).

Www_annals.org

http://www.annals.org/content/155/8/529.full.pdf+html

Figure 3. Suggested graphical display for QUADAS-2 results.
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QUADAS-2

Risk of bias and applicability judgments

http://www.bris.ac.uk/qguadas/quadas-2/

The following table summarises QUADAS-2 and lists all signalling, risk of bias and applicability rating questions.

DOMAIN

PATIENT SELECTION

INDEX TEST

REFERENCE STANDARD

FLOW AND TIMING

Description

Describe methods of patient
selection: Describe included
patients (prior testing, presentation,
intended use of index test and
setting):

Describe the index test
and how it was
conducted and
interpreted:

Describe the reference
standard and how it was
conducted and interpreted:

Describe any patients who did not receive the
index test(s) and/or reference standard or who
were excluded from the 2x2 table (refer to flow
diagram): Describe the time interval and any
interventions between index test(s) and reference
standard:

Signalling questions
(yves/nolunclear)

Was a consecutive or random
sample of patients enrolled?

Were the index test
results interpreted
without knowledge of the
results of the reference
standard?

Is the reference standard
likely to correctly classify the
target condition?

Was there an appropriate interval between index
test(s) and reference standard?

Was a case-control design
avoided?

Did the study avoid inappropriate
exclusions?

If a threshold was used,
was it pre-specified?

Were the reference standard
results interpreted without
knowledge of the results of
the index test?

Did all patients receive a reference standard?

Did all patients receive the same reference
standard?

Were all patients included in the analysis?

Risk of bias:
High/lowlunclear

Could the selection of patients
have introduced bias?

Could the conduct or
interpretation of the
index test have
infroduced bias?

Could the reference
standard, its conduct, or its
interpretation have
introduced bias?

Could the patient flow have introduced bias?

Concerns regarding
applicability:
High/low/unclear

Are there concerns that the
included patients do not match the
review question?

Are there concerns that
the index test, its
conduct, or interpretation
differ from the review
question?

Are there concerns that the
target condition as defined
by the reference standard
does not match the review
question?
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To convert to QUADAS-2 from QUADAS

Study characteristics

ReviWlan 5.1

RevMan 5.2 — Text boxes for QUADAS-2Z Domains

Study design

Patient sampling

Participants
Clinical features and setting

Both fieldsin 5.1 merged into one called Patient characteristics and setting

Index and comparator tests

Index tests

Target condition and reference
standard(s)

Target condition and reference standard(s)

Follows up Flows and timing
Motes Motes
User defined fields Notes

Methodological quality

QUADAS item

QUADAS-2 signalling question

QUADAS-2 Domain

Representative spectrum?

Patient selection

Acceptable reference standard?

Reference standard

Partial verification avoided?

Flovs and timing

Differential verification avoided?

Did all patients receive the same
reference standard?

Flow and timing

Incorporation avoided?

Reference standard

Reference standard results
blinded?

Were the reference standard results
interpreted without knowdedge of the
results of the index te st

Reference standard

Index test results blinded?

Were the index te st re sults
interpreted without knowvdedge of the
results of the reference standard?

Index test

Relevant dinical information?

Mo related domain so added to
Motes field

Uninterpretable results reported?

Flow and timing

Withdrawvals explained?

Flovs and timing




QUADAS-2

QUADAS-2IZHE LTI, 4R H S,

E1ERFS: LEA—DERMZEEET 5

$2F%ME : QUADAS-2%, “#LE1—IT&hE IR IZT S
FEIEME: —RMRD7O—Fv—r&ED

FARME: NNATADYRY ., HIEiEROEA T ReE




QUADAS-2: &1EFE

http://www.bris.ac.uk/quadas/quadas-2/

Phase 1: State the review question:
(LEx—DEEREZHET 5)

Patients (setting, intended use of index test, presentation, prior testing):

Index test(s):

Reference standard and target condition:



http://www.bris.ac.uk/quadas/quadas-2/

QUADAS-2: E2FkRE

Phase 2: Review Specific Tailoring (rigure 1)
(LEa—IZ45EL-EAEET 5)

SARATITAVILEA—IC
HiHE TQUADAS-2% T &
95

Figure 1: Process for tailoring QUADAS-2 to your systematic review

1. TAILOR TOOL CONTENT
Consider adding/omitting signalling questions

]!

2. DEVELOP RATING GUIDELINES
Produce clear guidelines for your review

g

3.PILOTTOOL AND GUIDELINES
Apply QUADAS-2 in small number of studies

GOOD AGREEMENT

4. APPLYTO ALL INCLUDED STUDIES
Complete the QUADAS-2 assessment for all studies

POOR AGREEMENT
Refine tool content and/or guidelines

For example, for a review of an objective
index test it may be appropriate to omit
the signalling question relating to blinding
of the test interpreter to results of the
reference standard.



QUADAS-2: 3B

Phase 3: Flow Diagram (—X#ZEn70—HX)

Figure 2: Flowchart based on diagnostic cohort study of BMP for diagnosing heart failure

Biochemical dagnosis of ventricular
diysiurciion in Sidarly palients ingersal

e ot
T Eligible Eldarly in General et
ey Practica, n=1056 -

e -

=

g Mot includad H\] .
L nN=239
e 4

L

echocardiography
N=B17

[
. 4

- -~ _ =

f Heart Failure H\‘-. Mo Heart Failure \J

S =7 _,/' '.\H Pl ? .
¢ “\] 4 ™
{  Randomly excluded n=7 f Randomly excluded n=7
i Unawvailabla n=7 i Unavailable n="?
L v M ) /

L L J
B type natriuratic peptide B type natriuratic peptide
=12 N=143

b A

xl v 3 F w

¢ =187 pmakl ™ ["-.-13.?p-n:-1|‘-
e =11 i
— _

\__ P=1 j \_ m=sa S N rea3

{2187 pmoll I-"- <18.7 pmald

A hand drawn diagram is
sufficient as this step does
not need to be reported as
part of the QUADAS-2
assessment.
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QUADAS-2: S4B (1/4)

Phase 4. Judgments on bias and applicability
(INAT R EE AT REME D FF )

QUADAS-2 is structured so that 4 key domains are each rated in terms of the risk of bias and the concern regarding
applicability to the research question (as defined above). Each key domain has a set of signalling questions to help
reach the judgments regarding bias and applicability.

/WTX(D'JX’L To I REEE A~ DB AR et
DERMD ADDEEEEHZEFTHET S

DOMAIN 1: PATIENT SELECTION
A. Risk of Bias

f«e'a Was a consecutive or random sample of patients enrolled? - Yes/No/Unclear
............................ é.WasacaseControlde5|gnavo|ded')YeS/NO/Unclear
........................... «z'D|dthestudyav0|dmappropnateexclusnons’?Yes/No/UncIear
“Could the selection of patients have introduced bias? ié'i”s”k """ LOWIHIGHIUNCLEAR

B. Concerns regarding applicability
Describe included patients (prior testing, presentation, intended use of index test and setting):

Is there concern that the included patients do not match the review . CONCERN: LOW/HIGH/UNCLEAR
question? :

11




QUADAS-2: SE4ERE (2/4)

DOMAIN 2: INDEX TEST(S)

If more than one index test was used, please complete for each test.

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

+ Were the index test results interpreted without knowledge of the - Yes/No/Unclear

............................. results of the reference standard?
% |If a threshold was used, was it pre-specified? Yes/No/UncIear

Could the conduct or interpretation of the index test have introduced R"ié’k""Lb’V’\//‘H'|’éH/UN’éL"E”A'Fé """""""""""""""""""""""""""

bias?

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the CONCERN: LOW/HIGH/UNCLEAR
review question? :

12



QUADAS-2: F4EME (3/4)

DOMAIN 3: REFERENCE STANDARD
A. Risk of Bias
Describe the reference standard and how it was conducted and interpreted:

+ |s the reference standard likely to correctly classify the target - Yes/No/Unclear

""""""""""" + Were the reference standard results interpreted without knowledge of ~~ Yes/No/Unclear
: the results of the index test?

Could the reference standard, its conduct, or its interpretation have CONCERN: LOW/HIGH/UNCLEAR

introduced bias?

B. Concerns regarding applicability

Is there concern that the target condition as defined by the reference standard | CONCERN: LOW/HIGH/UNCLEAR
does not match the review question? 5

13




QUADAS-2: B4R (4/4)

DOMAIN 4: FLOW AND TIMING
A. Risk of Bias

Describe any patients who did not receive the index test(s) and/or reference standard or who were excluded from the 2x2 table (refer
to flow diagram):

Describe the time interval and any interventions between index test(s) and reference standard:

+ Was there an appropriate interval between index test(s) and reference - Yes/No/Unclear
B T L0 £ I S
%+ Did all patients receive a reference standard? Yes/No/UncIear
.+ Did patients receive the same reference standard? - Yéé/Né/Uﬁé]ééf """"""""""""""""""""""""""""""""
"""""""""""" % Were all patients included in the analysis? U YesiNolUnciear
Could the patient flow have introduced bias? RISK LOW /HIGH/UNCLEAR

14



Table: Suggested tabular presentation for QUADAS-2 results

Study RISK OF BIAS

APPLICABILITY CONCERMNS

PATIENT INDEX TEST
SELECTION

REFERENCE
STANDARD

FLOW AND
TIMING

PATIENT
SELECTION

INDEX TEST

REFERENCE
STANDARD

Study 1
Study 2
Study 3
Study 4
Study 5
Study 6
Study 7
Study 8
Study 9
Study 10
Study 11

L I T L e s ®®©©

(@RDRDEHEHEDEBEHEHEON @)

©

©
©
©
©
©
©
©
©
©
©

DO OO O

@M ®®E®®®

OO ..0.00Q0Q

OO O

@ Low Risk & High Risk

? Unclear Risk
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QUADAS-2 Domain

Figure 3: Suggested Graphical Display for QUADAS-2 results

FLOW AND TIMING O Low OHigh @ Unclear

REFERENCE STANDARD

INDEXTEST

PATIENT SELECTION

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Proportion of studies with low, high or unclear Proportion of studies with low, high, or unclear
RISK of BIAS CONCERNS regarding APPLICABILITY

Review authors may choose to restrict the primary analysis so that only studies at low risk of bias and/or low
concern regarding applicability for all or specified domains are included. It may be appropriate to restrict
inclusion to the review based on similar criteria, but it is often preferable to review all relevant evidence and
then investigate possible reasons for heterogeneity.(13;18) Subgroup and or sensitivity analysis can be
conducted by investigating how estimates of accuracy of the index test vary between studies rated as high, low,
or unclear on all or selected domains. Domains or signalling questions can be included as items in meta-
regression analyses, to investigate their association with estimated accuracy.

16



RevMan 5.2 QUADAS-2

Risk of bias and applicability concerns summary
8 Figure 3 &
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RevMan 5.2 QUADAS-2

Risk of bias and applicability concerns graph

= Figure 2 &

patient selection [ L. IR N D

index Test [ NN

Reference Standard |:_ _
Flow and Timing |:_

0% 2% 50% 79%  100% 0% 28% 50% 79%  100%

Risk of Bias Applicability Concerns
.High DUncIear .Low

Caption

Risk of bias and applicability concerns graph: review authors' judgements about each domain presented as percentages across included studies
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http://www.grade-jpn.com/applying grade to diagnosticTest.ppt
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Applying GRADE to

diagnostic tests

f8IR=Fk Morio Aihara, M.D.
(member of the GRADE Working Group)

FAEARER §% B amhaLl3-8-2
TEL: 0172-33-0055
ezy01757@nifty.ne.jp

2012/10/23
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http://www.grade-ipn.com/how to use grade aihara 20120426.ppt

GRADE VAT LDEWNA

IETURAMOHESEA

How to use GRADE system

Going from evidence to recommendations

F/RSFX  Morio Aihara, M.D.
(member of the GRADE Working Group)
TAEABER SHELATTS3-8-2

TEL: 0172-33-0055
ezy01757 @nifty.ne.jp

April 26, 2012
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