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Addressing methodological challenges in evaluating diagnostic tests: combining the “Grading
of Recommendations Assessment, Development and Evaluation (GRADE)” approach and the
RAND/UCLA Appropriateness Method to produce clinical recommendations

Luciana Ballini, Luca Vignatelli, Antonella Negro, Susanna Maltoni, Fabio Trimaglio, Roberto Grilli - Agenzia sanitaria e sociale regionale, Emilia-Romagna - Italy

Objectives

- to provide a critical account of our attempt to operationalize the staged evaluation of medical tests, put
forward by Bossuyt and colleagues (Bossuyt 2006), and the logic and principles of the GRADE
approach, developed by the GRADE Group for diagnostic tests (Schunemann 2008);

Background Consequentialist approach regarding the
value of diagnostic test (Bossuyt 2010)

The value of any medical test is ultimately

measured by whether the information it provides 9 be th - chall . db " | d4in developi .
affects patient-relevant outcomes - to describe the main challenges experienced by a working panel engaged in developing appropriateness

(Trikalinos 2009). criteria on the use of FDG-PET in oncology.

Health care decisions
have to be made irrespective of evidence
(un)availability and must take into account
many factors beyond test performance and
treatment effectiveness
(Trikalinos 2009)

The most robust empirical demonstration of the
clinical effectiveness of a medical test - often Methods

unattainable — Is a randomized trial _ _ _
1) We developed an analytic framework in order to ensure a transparent and reproducible

consequentialist approach for evaluation of clinical effectiveness of FDG-PET in oncology;

* The Regional Health Agency of Emilia-Romagna Region, ltaly, was commissioned by the Health 2) we applied the method suggested by Bossuyt et al (Bossuyt 2006) in order to develop research
Authority to develop and regularly update guidance on the use of FDG-PET In oncology guestions by positioning and comparing FDG-PET against existing diagnostic pathway (replacement,
2 multidisciplinary panels (with a total of 39 people) were convened to develop criteria of add-on, triage);
appropriate use of FDG-PET in 5 types of cancer (breast, esophageal, lung, colorectal, head ana 3) we used the GRADE approach in order to manage absence of evidence on clinical outcomes;
neck).
) 4) we used the voting procedure of RAND/UCLA Method of Appropriateness in order to work with 2 large
panel and to formally register agreement on Criteria of Appropriateness.
Results
Between November 2010 1. The analy_tlc framework to produce criteria of appropriateness for 2. Development _of rese_arc?h qu_estlons.. positioning and comparing
diagnostic tests FDG-PET against existing diagnostic pathway

and June 2011 two panels
(total of 39 experts) met to

Definition of appropriateness:

discuss and agree on - an initial diagnosis and ESOPHAGEAL [(en dogigg;gs;fopsy)]
appropriate use of FDG-PET therapeutic approach following . Treatment options CANCER
. _ the initial diagnosis; Change in Management effectiveness
In a’ tOta‘I Of 43 Cllnlcal SIGNIFICANT NEGLIGIBLE I CURATIVE/ PALLIATIVE PLUS/ < Staain
" " " 1 " - the CapaCity of the new test strengthen rationale  weakens rationale PALLIATIVE — PALLIATIVE MINUS o 4_
|nd|Cat|OnS IN f|Ve cancers to modify the initial diagnosis; k strengthen rationale  weakens rationale | :
. replacemen
breast, oesophageal, lun - the subsequent change in -~
Diagnostic accuracy Outcomes
head and neck, colon). .
_ : - the clinical benefit expected LEVEL OF EVIDENCE Importance m-»
Two meetings took place for from the change in the - (end of treatment) , |
therapeutic approach high/moderate low/very low critical/important
each of the 5 types of cancer endorsed by test results. [ Chemoradiation ] [ Surgery ] [ Palliative therapy ]
for a total of 10 meetings.
Two documents on FDG-PET Analytic framework Diagnostic efficacy Outcomes trade off
in breast cancer and A modifiable diagnosis and subsequently TEST POSITION harms > benefits _ [ Eollow- ]
modifiable therapeutic approach is the not good good benefits > harms replacement PET-CT oo
esophageal cancer have rationale which is affected by enough enough benefits = harms
. 1. expected change in management
already been pUbIIS ned 2. effectiveness of the therapeutic intervention dd- PET-CT | ] [ Locally advanced / metastatic
btk Recurrence J L Systemic treatment

(Dossier 207/2011 and 3. importance of clinical outcomes.
209/2011) and three are In Level of evidence of required estimates of

diagnostic accuracy depending on test’s
Press.

position are put in relation with trade-off
between harms and benefits.



3. GRADE APPROACH: methodological challenges

Research question:
FDG-PET use expressed according to postion with respect to standard practice (Bossuyt 2006)

Rationale and effectiveness of treatment (source: experts and clinical practice guidelines) _ _ _
How to synthesise the analytic framework: the Voting Form

CLINICAL QUESTION 3: Role of FDG-PET in early response to preoperative chemoradiation of patients Wh y |_ EVEI Of EVI d ence an d Not Qu al Ity Of EVI d enc e?

treated for locally advanced esophageal cancer

Vote of outcome importance and trade-off between harms and
benefits

\ Rationale: As preoperative chemotherapy could increase the risk of postoperative mortality (ESMO 2010), a selection We adapted the GRADE Scale fOI' rating qua“ty Of eVidence1 USing the fOHOWing Ievels Of

of respondents after the first cycles could spare non-respondents the risks of a futile full-length chemotherapy. evi d ence:

Effectiveness of treatment: in patients with locally advanced cancer, preoperative chemoradiation improves the 2-year ° H|gh no risk of bias or important Study limitations. consistent results from several studies and
survival by 13% (absolute difference) compared to surgical treatment only (Gebski 2007). On the other hand ’

According to GRADE outcome importance are voted by members of panel (Schunemann :
J P y P ( preoperative chemotherapy could increase the risk of postoperative mortality (ESMO 2010). a Iarge number of patlents

2008). The final level of importance helps to explicit and resolve trade-off between harms

and benefits  Moderate: some study limitations, possible risk of bias, consistent results from several
. Research question: FDG-PET as replacement (new test) ' '
Is FDG-PET accurate in evaluating the early response to preoperative chemoradiation of patients treated for locally StUdleS and a Iarge number Of patlents
Role of FDG-PET in early response to preoperative chemoradiation of patients treated for Pre-test probability: 43% of patients show an histopathological response to neoadjuvant chemotherapy (Ngamruengphong 2010, Lorenz 2007). d|agnost|c accuracy — either SenS|t|V|ty or SpeC|f|C|ty — results C0m|ng from several studies
locally advanced esophageal cancer i
Diagnostic accuracy estimates: Level of evidence: low and a |arge number of patlentS
Outcomes importance FDG-PET sensitivity (heterogeneous) specificity: 74% . . . .
Eonsequences eeiorimoranee ] * Consequences for a range 44-100% * Very low: presence of bias, sparse data or heterogeneity of results for both estimates of
of TEST for miedicn Comparator (current practice: all patients complete preoperative treatment) sensitivity: 100%  \|  specificity: 0%

diagnostic accuracy.

Patients True Responders: Fa‘lse Non Responders
Responders Responders complete clinically effective preoperative treatment, which 6 Judged as mOSt |mp0rtant

could improve survival but might carries some risk of postoperative (2-9)
mortality
False Non Responders: 3
Responders interrupt clinically effective treatment, which could have

O FBOREITe \ Due to overall poor quality of literature, we decided not to address criteria of necessity (i.e.
Chnmanenons mj&“%f recommendations) and “settled” for criteria of appropriateness. This allowed differentiation of
{1

of TEST for nce*

CLINICAL QUESTION 3: \ advanced oesophageal cancer? » Low: presence of bias, inconsistency and heterogeneity of results for one estimate of

* Current practice avoids empirical findings which otherwise would have been all “flattened down” to a “Very Low”

improved survival, and proceed directly to surgery e rISk for False Non Patients True Responders: 6 \
Patients Non- | True Non Responders: Responders R e o  Depmep e neee] @ ) category of quality of evidence, making it impossible to fulfill the mandate to discriminate
responders Non-responders interrupt ineffective treatment, which would not have 7 False Non Responders: . . .

: . . ; ; ponders:

improved survival, and proceed directly to surgery, with lower risks of (2-9) Responders interrupt clinically effective treatment, which could have improved survival, and proceed directly to {239] approp”ate fl’0m Inappl‘Oprlate fOI‘ Coverage purposes

postoperative mortality suree g

Elalse Respo;ders: e I 6 Patients Non- | True Non Responders: 9

o .resporT r-frs con?p A mel SRENE pr?opera vk B men s lno (2-9) responders Non-responders interrupt ineffective treatment, which would not have improved survival, and proceed directly
possible gain in survival but with some risk of postoperative mortality (2-9)

to surgery, with lower risks of postoperative mortality

* not important (score 1-3), important (4-6), and critical (7-9) to a decision False Responders; . HOW 1O man ag e h etero g en |ty Of d | ag Nno St' C Stu d | es 7

Non responders complete ineffective preoperative treatment, with no possible gain in survival but with some

risk of postoperative mortality 12-9)
Ellta'tr:x of natural frequencies not important (score 1-3), important (4-6), and critical (7-9) to a decision Accordlng to GRADE the evidence must be downgraded due to hEterogene|ty.
atients
According to PET According to current practice e Test not good enough for BUT: with 42 studies performed and 3.342 patients included could a judgement of high level
N of patients out of 100 submitted to the exam Matrix of natural frequencies . .
True Responders 1943 13 replacement Patients of evidence of heterogeneous estimates be more trusty?
FalcE N i _ According to PET ] According to current practice . . .
alse Nop-reEpoHders 2+ 0 M of patients out of 100 submitted to the exam See the example below: FDG-PET for N staging in breast cancer
TTUe Non-responaers a7 U o P | . d t f s q 9.4 7
False Responders 15 57 ane jU gemen . / Patients responders = ru; espon e;s 29:1_ 03 Da Sensitivity (95% CI) Specificity (95% CI)
i : alse Non-respanders - — ’ ¢ Nieweg-1993 1.00 (0.66- 1.0C
100 100 Inappro p rlate . True Non-responders a7 0 o —‘ Utech-1996 1.00 (0.92-1.0C %ﬁ:_ﬂ Palmedo-1997 1.00 (0.74-1.0C
False Responders 15 57 — Nieweg-1993 1.00 (0.48-1.0C % Adler-1993 1.00 (0.69-1.0C
Palmedo-1997 1.00 (0.48-1.0C ! &R -1999 1.00 (0.86-1.0C
100 100 e Ader1997 0.85 Eg-gg-;-gg _ ] Metata2007 1.00 Eo.?s- 1.0
o —&- reco- . .86 -0. — & Yutani-1999 1.00 (0.83-1.0C
- | Noh-1998 0.93 (0.68-1.0C ——¢ Stadnik-2006 1.00 (0.48-1.0C
u - et (i CLINICAL QUESTION 3 ] Adier 1993 088 (047100 | 9 Kim-2009 O
. & er- . A7 -1. L - -
FDG-PET versus comparator by means of a “matrix of natural frequencies” (Gigerenzer 2007) e | A e iy ] Hontes 100 (048-1.0C
APPROPRIATENESS of FDG-PET G stom - ~——® Fuster .00 (0. .
; ; 7 ® — | Crippa-1998 0.85 (0.66-0.9€ — & Ohta-2000 1.00 (0.75-1.0C
1-2-3 inappropriate e Gil-Rendo-2006 0.85 (0.77-0.9C — & Chung-2006 100 (0.81-1.0C
4-5-6 uncertain % 2 3 4 5 6 7 8 9 D —e— Zornoza-2004 0.84 (0.76-0.9C I Tse-1992 1.00 (0.40-1.0C
7.8.9 nemiak — ® Mustafa-2007 0.83 (0.52-0.9¢ — 1% Yang-2001 1.00 (0.74-1.0C
- appropriate ‘ * Yutani-1999 0.80 (0.44-0.97 —_& Barranger-2003 1.00 (0.81-1.0C
L e Stadnik-2006 0.80 (0.28-0.9¢ | @ Gil-Rendo-2006 0.98 (0.95-1.0C
INDETERMINATE ———e—— | Awri-1996 0.79 (0.58-0.92 J Zomoza-2004 0.98 Eo.gz-mc
—— Kim-2009 0.77 (0.60-0.9C ~!'le| van der Hoeven -2002 0.97 (0.86-1.0C
I I —— 'I;'°ht'192808 8;3 Eg-:g'g-gg — ' g| Monzawa-2010 0.97 (0.85-1.0C
—* uster- : 46-0. | Lovrics-2004 0.97 (0.88-1.0C
Voting scale according to RAND method ~ Onta-2000 070 (0.46-0.8¢ i3] Smit1o08 087 (0.6 10¢
— e Wahl-2004 0.61 (0.51-0.7C —Llg AriL1996 0.96 (0.81-1.0C
—— Uematsu -2009 060 (0.15-0.9¢ '@ | Veronesi-2007 0.96 (0.91-0.9¢
—— Chung-2006 0.60 (0.43-0.74 —Lle-| Inoue-2004 0.96 (0.85-0.9¢
—e Heusner-2009 058 (0.37-0.7¢8 — g | Kumar-2006 0.95 (0.85-0.9¢
— Inoue-2004 0.58 (0.41-0.74 1@ | Ueda-2008 0.05 (0.90-0.98
e Ueda-2008 058 (0.44-0.7C e Uematsu-2008 054 (073-10¢
" " . - - . R Tse-1992 0.57 (0.18-0.9C ———s—| Guller-2002 0.94 (0.71-1.0C
4. Criteria of appropriateness on FDG-PET in oncology — Emilia-Romagna Region, Italy 3 Comes o5 oo | 0% i
] — . Chae-2009 048 (0.31-0.6€ ——®— | Heusner-2009 0.92 (0.78-0.98
— Taira-2009 0.48 (0.29-0.68 ——$— | Crippa-1998 0.91 (0.79-0.98
—— Kumar-2006 0.44 (0.28-0.62 —@' | Cermik-2008 0.80 (0.83-0.94
® - Guller-2002 043 (0.18-0.71 ¢--—| Scheidhauer-1996 0.89 (0.52-1.0C
— bl \eronesi-2007 0.37 (0.28-0.47 — @ Greco-2001 0.85 (0.76-0.91
. . . . . e Lovrics-2004 036 (0.18-0.57 — @' | Chae-2009 0.84 (0.74-0.91
Ph Diagnosis N M TV During End of Follow-up Diagnosis and — o vander Hoeven-2002 025 (0.11-0.42 —® || Wah-2004 080 (0.74- 0.8
ase - | initi - : : o 5% Gobl | e o7s (0o
Staging Staging definition treatment treatment staging of I S i Barmangor 2003 014 (0.02-0.43 | Ader-1997 0.65 (0.47-0.81
Cancer 5 e !
response response recurrence i i
; L A Pooled Specificity = 0.92 (0.91 to 0.93)
Popled Sensitivity = 0.67 (0.64 to 0.69) Chi-square = 164.56; df = 39 (p = 0.0000)
Chi-square = 314.96; df = 39 (p = 0.0000) 0 0.2 0.4 0.6 0.8 1 Inconsistency (I-square) = 76.3 %
. . . 0 0.2 0.4 0.6 0.8 1 Inconsistency (I-square) = 87.6 % Specificity
Breast disagreement | not assessed uncertain disagreement Sensitivity
Esophageal not assessed uncertain disagreement disagreement

Discussion

Colo-rectal indeterminate

disagreement
(colon)

The methodology proposed was very complex as it entailed a multi-dimension definition of
appropriateness of a diagnostic test, based on the test’s capacity to modify the initial diagnosis and to

Head & Neck disagreement | Indeterminate | disagreement Induce a change in management resulting in clinical benefit, and involved clinical questions based on the
comparison against existing diagnostic strategy (consequentialism vs essentialism).
Disagreement This approach was presented to, and accepted by, all experts and each tumor resolved in two meetings.
Lung disagreement S disagreement The voting procedure of RAND/UCLA Method registered the level of agreement among panellists which
was efficiently reached in 32 out of 43 clinical indications.

SPN: solitary pulmonary nodule; NSCLC: non-small cell lung cancer; SCLC: smal cell lung cancer; BAC: bronchoalveolar cancer
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