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1. Introduction/start page

2. PC-AKI

2.1 Definitions, terminology and clinical course

2.2 Risk stratification and stratification tools

Tables of excluded studies

Exclusion after examination of full text (initial search): Risk factors for PC-AKI

Author and year

Reasons for exclusion

Abe, 2011

Does not meet selection criteria

Abujudeh, 2008

Examines risk of PC-AKI in patients who underwent 2 CT-scans within 24
hours, not applicable for overall recommendations

Acosta, 2010

Does not meet selection criteria

Agrawal, 2009

Does not meet selection criteria

Aguiar-Suato, 2010

Does not meet selection criteria

Ahuja, 2010

Does not meet selection criteria

Akgullu, 2015

Does not meet selection criteria

Akrawinthawong, 2015

Does not meet selection criteria

Alharazy, 2013

Does not meet selection criteria

Bachorzewska-Gajewska,
2006

Does not meet selection criteria

Balemans, 2012

Does not meet selection criteria

Band, 2007

Does not meet selection criteria

Barbieri, 2014

Does not meet selection criteria

Becker, 2006

Does not meet selection criteria

Canyigit, 2013

Does not meet selection criteria

Caruso, 2011

Does not meet selection criteria

Cely, 2012

Does not meet selection criteria

Chang, 2013

Studies gene polymorphisms and their relation to PC-AKI risk; not applicable
in common Dutch clinical practice.

Chavakula, 2013

Does not meet selection criteria

Chen, 2014

Does not meet selection criteria

Cho, 2011

Does not meet selection criteria

Chong, 2009

Does not meet selection criteria

Chong, 2010_1

Does not meet selection criteria

Chong, 2010_2

Does not meet selection criteria

Chong, 2012

Does not meet selection criteria

Cheruvu, 2007

Does not meet selection criteria

Crit, 2006 Does not meet selection criteria
Clark, 2011 Does not meet selection criteria
Clec'h, 2013 Does not meet selection criteria
Colling, 2014 Does not meet selection criteria

Conen, 2006

Does not meet selection criteria

Cowburn, 2005

Does not meet selection criteria

Dangas, 2005

Does not meet selection criteria

Davidson, 2008

Does not meet selection criteria

Ding, 2013 Does not meet selection criteria
Diogo, 2010 Does not meet selection criteria
Diogo, 2014 Does not meet selection criteria

Dittrich, 2006

Does not meet selection criteria

Dittrich, 2007

Does not meet selection criteria

Durukan, 2012

Does not meet selection criteria

Elias, 2005

Does not meet selection criteria

Erdogan, 2003

Does not meet selection criteria

Erselcan, 2012

Does not meet selection criteria
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Friedewald, 2013

Does not meet selection criteria

From, 2008 Does not meet selection criteria
Fu, 2013 Does not meet selection criteria
Gao, 2011 Does not meet selection criteria
Gao, 2014 Does not meet selection criteria

Garcia, 2014

Does not meet selection criteria

Garcia-Ruiz, 2003

Does not show multivariate model that predicts risk factors of PC-AKI

Goldenberg, 2005

Does not meet selection criteria

Golshahi, 2014

Does not meet selection criteria

Goo, 2014 Does not meet selection criteria
Guevara, 2004 Does not meet selection criteria
Gurm, 2011 Does not meet selection criteria
Grum, 2013 Does not meet selection criteria

Hassen, 2014

Does not meet selection criteria

Haveman, 2006

Does not meet selection criteria

Hayakawa, 2014

Patient population: patients with hepatocellular carcinoma undergoing
trans-arterial chemo-embolization. Article too specific to draw overall
conclusions over intra-arterial contrast administration and risk of PC-AKI.

Hernandez, 2009

Already included in systematic review Bondi-Zoccai, 2014

Hipp, 2008

Does not meet selection criteria

Holscher, 2008

Does not meet selection criteria

Hoste, 2011

Does not meet selection criteria

Huang, 2013

Does not meet selection criteria

Huggins, 2014

Does not meet selection criteria

Ivanes, 2014

Does not meet selection criteria

Jaipaul, 2010

Does not meet selection criteria

Jarai, 2012 Does not meet selection criteria
Ji, 2015 Does not meet selection criteria
Jochheim, 2014 Does not meet selection criteria
Jo, 2015 Does not meet selection criteria
Kato, 2008 Does not meet selection criteria
Kian, 2006 Does not meet selection criteria
Kim, 2011 Does not meet selection criteria
Kim, 2012 Does not meet selection criteria
Kim, 2015 Does not meet selection criteria
Kiski, 2009 Does not meet selection criteria
Kiski, 2010 Does not meet selection criteria
Koo, 2013 Does not meet selection criteria
Kougias, 2014 Does not meet selection criteria
Kuhn, 2008 Does not meet selection criteria
Kwasa, 2014 Does not meet selection criteria
Lameire, 2006 Does not meet selection criteria
Laskey,2009 Does not meet selection criteria
Lee, 2014 Does not meet selection criteria

Lencioni, 2010

Does not meet selection criteria

Leung, 2014

Model predicts use of cardiac medication after development of PC-AKI, but
does not predict risk of PC-AKI

Li, 2013

Does not meet selection criteria

Li, 2014

Does not meet selection criteria

Liebetrau, 2014

Does not meet selection criteria

Limbruno, 2014

Does not meet selection criteria

Lin, 2014 Does not meet selection criteria
Liu, 2012_1 Does not meet selection criteria
Liu, 2012_2 Does not meet selection criteria
Liu, 2013 Does not meet selection criteria
Liu, 2014 Does not meet selection criteria

Lodhia, 2009

Does not meet selection criteria

Lucreziotti, 2014

Does not meet selection criteria

Lui, 2012

Does not meet selection criteria
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Macaulay, 2015

Does not answer research question, no multivariate analysis performed
(n=7)

Madershahian, 2012

Does not meet selection criteria

Madershahian, 2012

Does not meet selection criteria

Madsen, 2009

Does not meet selection criteria

Mager, 2011 Does not meet selection criteria
Maioli, 2010 Does not meet selection criteria
Maioli, 2012 Does not meet selection criteria

Malyszko, 2009

Does not meet selection criteria

Marenzi, 2004_1

Does not meet selection criteria

Marenzi, 2004_2

Does not meet selection criteria

Matsushima, 2011

Does not meet selection criteria

McCullough, 2006_1

Does not meet selection criteria

McCullough, 2006_2

Does not meet selection criteria

McDonald, 2014_1

Does not meet selection criteria

McDonald, 2014 2

Does not meet selection criteria

Medalion, 2010

Does not meet selection criteria

Mehran, 2004

Does not meet selection criteria

Mehran, 2009

Does not meet selection criteria

Mehta, 2004

Does not meet selection criteria

Mekan, 2004 Does not meet selection criteria
Moos, 2013 Does not meet selection criteria
Moos, 2014 Does not show multivariate model that predicts risk factors of PC-AKI (but

tests existing models)

Morabito, 2012

Does not meet selection criteria

Morcos, 2012

Does not meet selection criteria

Murakami, 2013

Does not meet selection criteria

Najjar, 2002

Does not meet selection criteria

Naruse, 2012

Does not meet selection criteria

Ng, 2010

Does not meet selection criteria

Nikolsky, 2004

Does not meet selection criteria

Nikolsky, 2005

Does not meet selection criteria

Nozue, 2009

Does not meet selection criteria

Nyman, 2005

Does not meet selection criteria

Onuigbo, 2008

Does not meet selection criteria

Osman, 2014

Does not meet selection criteria

Owen, 2014

Does not meet selection criteria

Padhy, 2014

Does not meet selection criteria

Pahade, 2011

Does not meet selection criteria

Pakfetrat, 2010_1

Does not meet selection criteria

Pakfetrat, 2010_2

Does not meet selection criteria

Parra, 2004

Does not meet selection criteria

Patel, 2010 Review, not systematic and does not answer research question
Peguero, 2014 Does not meet selection criteria
Peng, 2015 Does not meet selection criteria

Piskinpasa, 2013

Combination of CAG and CT-scan patients (n=70), not analysed separately.

Polena, 2005

Does not meet selection criteria

Prasad, 2014

No multivariate analysis of risk factors for PC-AKI was performed

Rahman, 2005

Does not meet selection criteria

Raingruber, 2011

Does not meet selection criteria

Ranucci, 2013

Does not meet selection criteria

Raposeiras, 2015

Does not meet selection criteria

Raposeiras, 2015

Does not meet selection criteria

Ray, 2013 Does not meet selection criteria
Reuter, 2014 No multivariate analysis of risk factors for PC-AKI was performed
Sahin, 2014 Does not meet selection criteria
Saito, 2015 Does not meet selection criteria

Saritemur, 2014

Does not meet selection criteria

Sendur, 2013

Does not meet selection criteria

Sharma, 2013

Does not meet selection criteria
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Shema, 2009

Does not meet selection criteria

Sidhu, 2008

Does not meet selection criteria

Skelding, 2007

Spatz, 2012

Does not meet selection criteria

Spini, 2013

Does not meet selection criteria

Standstede, 2007

Does not meet selection criteria

Stermer, 2001

Does not meet selection criteria

Subedi, 2011

Does not meet selection criteria

Tan, 2013

Does not meet selection criteria

Taniguchi, 2013

Does not meet selection criteria

Thomsen, 2003

Does not meet selection criteria

Thomsen, 2009

Does not meet selection criteria

Toprak, 2006_1

Does not meet selection criteria

Toprak, 2006_2

Does not meet selection criteria

Toprak, 2007

Does not meet selection criteria

Trivedi, 2010

Does not meet selection criteria

Tziakas, 2014

Does not meet selection criteria

Ucar, 2014

Does not meet selection criteria

Ugur, 2014

Does not meet selection criteria

Umruddin, 2012

Does not meet selection criteria

Utsunomiyama, 2011

of PC-AKI after CT-scan

Victor, 2014

Does not meet selection criteria

Wacker-Gusmann, 2014

Does not meet selection criteria

Wang, 2011

Does not meet selection criteria

Weisbord, 2006

Does not meet selection criteria

Wessely, 2009

Does not meet selection criteria

Wi, 2013

Does not meet selection criteria

Yamamoto, 2013

Does not meet selection criteria

Zaytseva, 2009

Does not meet selection criteria

Exclusion after examination of fu

Author and year

Reasons of exclusion

Kanda, 2016

Does not meet selection criteria

Prasad, 2016.

Does not meet selection criteria

Abouzeid, 2016

Does not meet selection criteria

Agarwal, 201

Does not meet selection criteria

Azzalini, 2016

Does not meet selection criteria

Cernigliaro, 2016

Does not meet selection criteria

Briguori, 2016

Does not meet selection criteria

Chong, 2015

Does not meet selection criteria

de Francesco, 2015

Does not meet selection criteria

Dong, 2016 Does not meet selection criteria
Filomia 2016 Does not meet selection criteria
Guneyli, 2015 Does not meet selection criteria
Gurm, 2016. Does not meet selection criteria

Subramaniam, 2016

Does not meet selection criteria

Ye, 2016 / Ye, 2017

Does not meet selection criteria

Zapata-Chica, 2015

Does not meet selection criteria

Hinson, 2017

Does not meet selection criteria

Hong, 2016

Does not meet selection criteria

Hsieh, 2016

Does not meet selection criteria

Huber, 2016

Does not meet selection criteria

Kanbay, 2017,

Does not meet selection criteria

Khaledifar, 2015

Does not meet selection criteria

Kim, 2015 Does not meet selection criteria
Komiyama, 2017 Does not meet selection criteria
Liu 2015 Does not meet selection criteria

McDonald 2015

Does not meet selection criteria

Nijssen, 2017

Does not meet selection criteria
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Nyman, 2015

Does not meet selection criteria

Ortega, 2015

Does not meet selection criteria

Park, 2016

Does not meet selection criteria

Sato, 2015

Does not meet selection criteria

Shema, 2016

Does not meet selection criteria

Sigterman, 2016

Does not meet selection criteria

Salomon, 2015

Does not meet selection criteria

Tong, 2016,

Does not meet selection criteria

Turedi, 2016

Does not meet selection criteria

Usmiani, 2016

Does not meet selection criteria

Valette, 2017

Does not meet selection criteria

Vontobel, 2015

Does not meet selection criteria

Winther, 2016 Does not meet selection criteria
Xu, 2016 Does not meet selection criteria
Yang, 2014 Does not meet selection criteria
Zeller, 2016 Does not meet selection criteria

Exclusion after examination of fu

Il text: Measurement instruments for PC-AKI risk

Author and year

Reasons for exclusion

Aguiar, 2008

Letter to the editor

Akgullu, 2015

Does not fulfil selection criteria, no risk score is validated/developed

Balemans, 2012

Does not fulfil selection criteria, no risk score is validated/developed

Bartholemew, 2004

Already included in systematic review Silver, 2015

Benko, 2007

Not an original article (guideline)

Celik, 2015 The diagnostic properties of a laboratory analysis (contrast media volume
toe GFR ratio) to predict PC-AKI are examined, not of a non-invasive
method.

Chen, 2014 Already included in systematic review Silver, 2015

Chong, 2012 Does not fulfil selection criteria, no risk score is validated/developed

Crit, 2006 Does not fulfil selection criteria, no risk score is validated/developed

Davenport, 2013

The diagnostic properties of a laboratory analysis (different eGFR cut-off
values) to predict PC-AKI are examined, not of a non-invasive method.

Davenport, 2013_1

The diagnostic properties of a laboratory analysis (different eGFR cut-off
values) to predict PC-AKI are examined, not of a non-invasive method

Erselcan, 2009

The diagnostic properties of a laboratory analysis (eGFR by MDRD formula)
to predict PC-AKI are examined, not of a non-invasive method.

Feldkamp, 2008

Narrative review

Fu, 2013 Already included in systematic review Silver, 2015
Gao, 2014 Already included in systematic review Silver, 2015
Ghani, 2009 Already included in systematic review Silver, 2015
Gurm, 2013 Already included in systematic review Silver, 2015
Holscher, 2008 Does not fulfil selection criteria, no risk score is validated/developed
Kim, 2011 Does not fulfil selection criteria, no risk score is validated/developed

Kooiman, 2010

Does not fulfil selection criteria, no risk score is validated/developed

Kowalczyk, 2007

Does not fulfil selection criteria, no risk score is validated/developed

Lepanto, 2011

Narrative review

Li, 2013 The diagnostic properties of a laboratory analysis (anaemia) to predict PC-
AKI are examined, not of a non-invasive method.

Liu, 2014 Already included in systematic review Silver, 2015

Maioli, 2011 Already included in systematic review Silver, 2015

Marenzi, 2004

Already included in systematic review Silver, 2015

Martainez — Lomakin, 2014

The diagnostic properties of a laboratory analysis (point of care creatinine
test) to predict PC-AKI are examined, not of a non-invasive method.

McCullough, 2001

Narrative review

McCullough, 2007

Narrative review

McDonald, 2014

Does not fulfil selection criteria, no risk score is validated/developed

Mehran, 2004

Already included in systematic review Silver, 2015

Owen, 2014

Not an original article (guideline)

Pakfetrat, 2010

Does not fulfil selection criteria, no risk score is validated/developed

Rainburger, 2011

PC-AKl is not an outcome measure.
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Saito, 2015 The diagnostic properties of a laboratory analysis (proteinuria and to predict
PC-AKI are examined, not of a non-invasive method.
Sany, 2013 Does not meet selection criteria, no risk score is validated/developed

Skelding, 2007

Does not fulfil selection criteria, pre-defined outcome variables not reported

Skluzacek, 2003

The diagnostic properties of a laboratory analysis (eGFR) to predict PC-AKI
are examined, not of a non-invasive method.

Tong, 1996 The diagnostic properties of a laboratory analysis (neutrophil gelatinase
associated lipoprotein) to predict PC-AKI are examined, not of a non-invasive
method.

Too, 2015 PC-AKI is not an outcome measure. The questionnaire’s ability to predict

eGFR is examined.

Tziakas, 2013

Already included in systematic review Silver, 2015

Wackecker-Gupmann, 2014

The diagnostic properties of a laboratory analysis (cystatin C) to predict PC-
AKI are examined, not of a non-invasive method.

Wang, 2011

The diagnostic properties of a laboratory analysis (contrast media volume
toe GFR ratio) to predict PC-AKI are examined, not of a non-invasive
method.

Worasuwannarack, 2011

Article not found (Taiwanese journal)

Zahringer, 2014

PC-AKI is not an outcome measure. The questionnaire’s ability to predict
eGFR is examined.

Exclusion after examination of fu

Il text (update 2017): Measurement instruments for PC-AKI risk

Author and year

Reasons for exclusion

Akrawinthawong, 2015

Does not meet selection criteria

Ando, 2013 Does not meet selection criteria
Anonymous, 2015 Erratum
Balli, 2016 Does not meet selection criteria

Barbieri, 2016

Does not meet selection criteria

Chatterjee, 2017

Does not meet selection criteria

Garfinkle, 2015

Does not meet selection criteria

Goussot, 2015

Does not meet selection criteria

Grossman, 2017

Does not meet selection criteria

Gurm, 2016 Does not meet selection criteria
Hsieh, 2016 Does not meet selection criteria
Kim, 2015 Does not meet selection criteria
Li, 2016 Does not meet selection criteria
Liu, 2015 Does not meet selection criteria
Oksuz, 2015 Does not meet selection criteria
Osugi, 2016 Does not meet selection criteria
Ozturk, 2016 Does not meet selection criteria
Park, 2017 Does not meet selection criteria

Prasad, 2016

Does not meet selection criteria

Raposeiras-Roubin, 2013

Does not meet selection criteria

Sato, 2015

Does not meet selection criteria

Tao, 2016 Does not meet selection criteria
Victor, 2014 Does not meet selection criteria
Watanabe, 2016 Does not meet selection criteria
Xu, 2016 Does not meet selection criteria
Yin, 2017 Does not meet selection criteria
Yuan, 2017 Does not meet selection criteria

Brown, 2015

Does not meet selection criteria
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Evidence tables

Table of quality assessment for systematic reviews

First author,

Yes/no/unclear [Yes/no/unclear

Yes/no/unclear

Yes/no/unclear

Yes/no/unclear/n

Yes/no/unclear

reasonable?’

Yes/no/unclear

Yes/no/unclear

Study Appropriate omprehensive Description of Description of tppropriate Assessment of Enough Potential risk Potential conflicts
and clearly nd systematic included and relevant djustment for scientific similarities of publication [of interest
focused iterature excluded characteristics [potential quality of between bias taken into [reported??
question??! earch?? studies?3? of included kconfounders in included studies to account?®

studies?* observational studies?® make
studies?> combining
them

Yes/no/unclear

year ot applicable
Eng, 2016 Yes Yes No Yes Yes No Yes No No

1. Research question (PICO) and inclusion criteria should be appropriate and predefined

2. Search period and strategy should be described; at least Medline searched; for pharmacological questions at least Medline + EMBASE searched

3. Potentially relevant studies that are excluded at final selection (after reading the full text) should be referenced with reasons

4. Characteristics of individual studies relevant to research question (PICO), including potential confounders, should be reported

5. Results should be adequately controlled for potential confounders by multivariate analysis (not applicable for RCTs)

6. Quality of individual studies should be assessed using a quality scoring tool or checklist (Jadad score, Newcastle-Ottawa scale, risk of bias table etc.)

7. Clinical and statistical heterogeneity should be assessed; clinical: enough similarities in patient characteristics, intervention and definition of outcome measure to allow pooling? For
pooled data: assessment of statistical heterogeneity using appropriate statistical tests (e.g. Chi-square, 12)?

8. An assessment of publication bias should include a combination of graphical aids (e.g., funnel plot, other available tests) and/or statistical tests (e.g., Egger regression test, Hedges-
Olken). Note: If no test values or funnel plot included, score “no”. Score “yes” if mentions that publication bias could not be assessed because there were fewer than 10 included
studies.

9. Sources of support (including commercial co-authorship) should be reported in both the systematic review and the included studies. Note: To get a “yes,” source of funding or support

must be indicated for the systematic review AND for each of the included studies.

Safe Use of Contrast Media




Risk of bias table for intervention studies

Study Describe method Bias due to Bias due to Bias due to Bias due to Bias due to Bias due to loss to | Bias due to
reference | of randomisation! | inadequate inadequate inadequate inadequate selective outcome | follow-up?® violation of
concealment of blinding of blinding of care blinding of reporting on basis intention to treat
allocation?? participants to providers to outcome assessors | of the results?* analysis?®
treatment treatment to treatment
(first allocation?3 allocation?3 allocation?3
author,
publicatio (unlikely/likely/unc | (unlikely/likely/unc | (unlikely/likely/unc | (unlikely/likely/unc | (unlikely/likely/unc | (unlikely/likely/unc | (unlikely/likely/unc
n year) lear) lear) lear) lear) lear) lear) lear)
Chen, Not described Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
2007 “patients were
randomly
allocated”
Jurado- Not described Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
Roman, “patients were
2014 randomly
assigned”
Kooiman, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely
2014 generated
allocation
sequence
Maioli, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2011 generated, open-
label
randomization
block
1. Randomisation: generation of allocation sequences have to be unpredictable, for example computer generated random-numbers or drawing lots or envelopes. Examples of
inadequate procedures are generation of allocation sequences by alternation, according to case record number, date of birth or date of admission.
2. Allocation concealment: refers to the protection (blinding) of the randomisation process. Concealment of allocation sequences is adequate if patients and enrolling investigators

cannot foresee assignment, for example central randomisation (performed at a site remote from trial location) or sequentially numbered, sealed, opaque envelopes. Inadequate
procedures are all procedures based on inadequate randomisation procedures or open allocation schedules..
3. Blinding: neither the patient nor the care provider (attending physician) knows which patient is getting the special treatment. Blinding is sometimes impossible, for example when
comparing surgical with non-surgical treatments. The outcome assessor records the study results. Blinding of those assessing outcomes prevents that the knowledge of patient
assignment influences the process of outcome assessment (detection or information bias). If a study has hard (objective) outcome measures, like death, blinding of outcome
assessment is not necessary. If a study has “soft” (subjective) outcome measures, like the assessment of an X-ray, blinding of outcome assessment is necessary.
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4. Results of all predefined outcome measures should be reported; if the protocol is available, then outcomes in the protocol and published report can be compared; if not, then
outcomes listed in the methods section of an article can be compared with those whose results are reported.

5. If the percentage of patients lost to follow-up is large, or differs between treatment groups, or the reasons for loss to follow-up differ between treatment groups, bias is likely. If the
number of patients lost to follow-up, or the reasons why, are not reported, the risk of bias is unclear
6. Participants included in the analysis are exactly those who were randomized into the trial. If the numbers randomized into each intervention group are not clearly reported, the risk of

bias is unclear; an ITT analysis implies that (a) participants are kept in the intervention groups to which they were randomized, regardless of the intervention they actually received, (b)
outcome data are measured on all participants, and (c) all randomized participants are included in the analysis.

Risk of bias table for intervention studies

Study reference Bias due to a non-representative or Bias due to insufficiently long, or Bias due to ill-defined or Bias due to inadequate adjustment

ill-defined sample of patients?* incomplete follow-up, or differences inadequately measured outcome ?3 for all important prognostic factors??
in follow-up between treatment
groups??
(first author, year of | (unlikely/likely/unclear) (unlikely/likely/unclear) (unlikely/likely/unclear) (unlikely/likely/unclear)
publication)
Bruce, 2009 Unlikely Unclear Unlikely Likely
Davenport, 2013 Unlikely Unclear Unlikely Likely
McDonald, 2013 Unlikely Unclear Unlikely Likely
1. Failure to develop and apply appropriate eligibility criteria: a) case-control study: under- or over-matching in case-control studies; b) cohort study: selection of exposed and unexposed
from different populations.
2. Bias is likely if: the percentage of patients lost to follow-up is large; or differs between treatment groups; or the reasons for loss to follow-up differ between treatment groups; or
length of follow-up differs between treatment groups or is too short. The risk of bias is unclear if: the number of patients lost to follow-up; or the reasons why, are not reported.
3. Flawed measurement, or differences in measurement of outcome in treatment and control group; bias may also result from a lack of blinding of those assessing outcomes (detection

or information bias). If a study has hard (objective) outcome measures, like death, blinding of outcome assessment is not necessary. If a study has “soft” (subjective) outcome
measures, like the assessment of an X-ray, blinding of outcome assessment is necessary.
4, Failure to adequately measure all known prognostic factors and/or failure to adequately adjust for these factors in multivariate statistical analysis.

Evidence table for systematic review

Study Study Patient Intervention (1) Comparison / control Follow-up Outcome measures and Comments
reference | characteristics characteristics (C) effect size
Eng, 2016 | SR and meta- Inclusion Describe intervention: Describe control: Endpoint of follow-up: Outcome measure-1 Facultative:
analysis of RCTs | criteria SR: 72 hours Defined as CIN Author’s conclusion
1) RCTs that LOCM contrast lodixanol contrast “No differences were
compared administration administration found in CIN risk among
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Literature
search up to
June 2015

Study design:
RCT [parallel]

Setting and

States of
America

Source of

funding: non-
commercial

Country: United

LOCM to IOCM
with Cln
incidence as the
main outcome
as the main
outcome in
patients having
diagnostic
imaging or
image-based
therapeutic
procedures

2) CIN incidence
is based on sCr
or eGFR at
baseline and
within 72 hours
of injection

Exclusion
criteria SR:

1) language
other than
English

2) mixed route
of contrast
administration

29 studies
included

Groups
comparable at
baseline?
Unclear

Both ia and iv

Both ia and iv

For how many
participants were no

complete outcome data

available?
(intervention/control)
Not described

Intra-arterial contrast
administration
Favours iodixanol:
Relative risk (RR): 0.80
(0.64 -1.01)

12=43%, p=0.03)

Intra-venous contrast
administration
Favours iodixanol:
Relative risk (RR): 0.84
(0.42-1.71)

12=29%, p=0.22)

types of LOCM. lodixanol
had a slightly lower risk
for CIN than LOCM, but
the lower risk did not
exceed the criterium for
clinical importance.”

Level of evidence: GRADE
(per comparison and
outcome measure)
including reasons for
down/upgrading

Most of the included
studies graded as Low
(due to imprecision)

AKI: acute kidney injury; CI-AKI: contrast induced acute kidney injury; CIN: contrast induced nephropathy; CT: Computed Tomography; eGFR: estimated glomerular filtration ration; ia: intra-
arterial; IOCM: iso-osmolar contrast medium; iv: intravenous; LOCM: low osmolar contrast medium; RCT: randomized controlled trial; sCr: serum creatinine.
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Evidence table for intervention studies

2) measurement of

Administration of iso-

Unenhanced Computed

value if available):

Study Study Patient characteristics 2 | Intervention (l) Comparison / control (C) 3 Follow-up Outcome measures Comments

reference characteristics and effect size ¢

Contrast administration versus no contrast administration for Computed Tomography

Bruce, Type of study: | Inclusion criteria: Describe intervention Describe control Length of follow- Outcome measures Authors’

2009 retrospective 1) age at least 18 (treatment/procedure/test): | (treatment/procedure/test): | up: and effect size conclusion:
observational years, 3 days (include 95%Cl and p- “We identified a

high incidence of

Setting: in- serum creatinine osmolar contrast medium Tomography Loss-to-follow-up: acute kidney
and concentration within 30 | (I0OCM) (iodixanol) prior to Unclear, only Acute kidney injury injury among
outpatients, days before CT, and Computed Tomography (CT) patients that had (=a 0.5 mg/dL increase | control subjects
multicentre creatinine measurement a creatinine in serum creatinine undergoing
study with result available measurement at concentration or a unenhanced CT.
within 3 days after the baseline and after | 25% or greater The incidence of
Country: CT examination 3 days were decrease in estimated | creatinine
United States included in this glomerular filtration elevation in this
of America Exclusion criteria: retrospective rate within 3 days group was
1) patient received study. after CT) statistically
Source of iodinated contrast similar to that in
funding: not material as part of Incomplete In all groups, the the iso-osmolar
reported another procedure (e.g., outcome data: incidence of acute contrast medium
cardiac catheterization) As above kidney injury group for all
within 30 days before or increased with baseline
3 days after the increasing baseline creatinine values
reference CT creatinine and all stages of
examination. concentration. No chronic kidney
2) patients with a pre- significant difference disease. These
existing status of in incidence of findings suggest
undergoing long-term presumed contrast- that the
Dialysis induced kidney injury additional risk of
3) any record of dialysis was identified acute kidney
within between the iso- injury
30 days before or on the osmolar contrast accompanying
day of the CT medium and the administration of
examination control groups. The contrast medium
incidence of acute
Safe Use of Contrast Media 13




N total at baseline:
Intervention: 337
Control: 6815

Important prognostic
factors2:

For example

age * SD:

1:63+16

C:59+19

Sex:
1: 65% M
C:53% M

Groups comparable at
baseline? Yes

kidney injury in the
low-osmolar contrast
medium cohort
paralleled that of the
control cohort up to a
creatinine level of 1.8
mg/dL, but increases
above this level were
associated with a
higher incidence of
acute kidney injury.

(contrast-
induced
nephrotoxicity)
may be
overstated and
that much of the
creatinine
elevation in
these patients is
attributable to
background
fluctuation,
underlying
disease, or
treatment.”

Only patients
that had a
creatinine
measurement at
baseline and
after 3 days were
included in this
retrospective
study.

IV administration
of low-osmolar
contrast medium
(LOCM) (iohexol)
to patients with
a

documented
serum creatinine
concentration of
2.0mg/dL or less
if they did not
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have diabetes
and to

patients with a
serum creatinine
concentration of
1.5 mg/dL if they
did have
diabetes. We
added a high-risk
tier, allowing
administration of
iso-osmolar
contrast medium
(locm)
(iodixanol) to
nondiabetic
patients with
baseline
creatinine
valuesup to a
maximum of 2.5
mg/dL and to
diabetic patients
with values up to
a maximum of
2.0 mg/dL.
Estimated GFR
values are
currently
computed for all
outpatients but
have not
supplanted
serum creatinine
concentration
for contrast
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administration

Setting: in-
and
outpatients,
multicentre
study

Country:
United States
of America

Source of
funding: not
reported

replacement therapy
(eg, dialysis, renal
transplantation),

2) patients had available
data to permit
calculation of the four-
variable Modification of
Diet in Renal Disease
formula for eGFR,

3) patients had all of the
following SCr

measurements available:

(a) baseline SCr (the
most recent SCr
obtained more than 5
days before the index
CT);

(b) pre-CT SCr (the most
recent SCr obtained
between the time of the
index CT and 5 days
before);

(c) at least one of

three early post-CT SCr
values (the first SCr
obtained in each 24-
hour period for the first
72 hours after the index
cT).

Exclusion criteria:

Contrast-enhanced CT
examinations
with LOCM

CT examinations without
contrast enhancement

Early post- CT SCr
data were
available for

1) 15724 of 17
652 patients
(89.1%) 0-24
hours after CT
(7882
nonenhanced,
7842 contrast-
enhanced),

2) 12941 of 17
652

patients (73.3%)
25-48 hours after
CcT

(6450
nonenhanced,
6491 contrast-
enhanced),

3) 10213 of 17
652 patients
(57.9%) 49-72
hours after CT
(5091
nonenhanced,
5122 contrast-
enhanced).

Loss-to-follow-up:

Post CT-AKI

(= difference between
baseline and pre-CT
SCr within 0.3 mg/dL
and 50% of baseline)
IV LOCM had a
significant effect on
the development of
post-CT AKI (P = .04).

This risk increased
with decreases in pre-
CT eGFR (>60 mL/
min/1.73 m2:

odds ratio, 1.00; 95%
confidence interval:
0.86, 1.16;

45-59 mL/min/1.73
m2:

odds ratio, 1.06; 95%
confidence interval:
0.82,1.38;

30-44 mL/min/1.73
m2:

odds ratio, 1.40; 95%
confidence interval:
1.00, 1.97;

<30 mL/min/1.73 m2:
odds ratio, 2.96; 95%

decisions.
Davenport, | Type of study: | Inclusion criteria: Describe intervention Describe control Length of follow- Outcome measures Authors’
2013 retrospective 1) CT studies performed (treatment/procedure/test): | (treatment/procedure/test): | up: and effect size conclusion:
observational in patients who had 72 hours (include 95%Cl and p- “Intravenous
never undergone renal value if available): LOCMis a

nephrotoxic risk
factor in patients
with a stable
eGFR less than
30 mL/min/1.73
m2, with a trend
Toward
significance at
30-44
mL/min/1.73 m2.
IV LOCM does
not appear to be
a nephrotoxic
risk factor in
patients with a
pre-CT eGFR of
45 mL/min/1.73
mZ2 or greater.”
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1) CT performed in a
patient who had an
earlier CT examination
that met

the inclusion criteria

2) missing data
regarding contrast
material administration
3) unstable renal
function before the CT
study

4) calculated eGFR was
greater than 200
mL/min/1.73 m?

5) patients lacked a 1:1
propensity-matched
control

N total at baseline:
Intervention: 8826
Control: 8826

Important prognostic
factors?:

Age = SD:

1:59 +17

C:59+18

Sex:
1:48% M
C:48% M

Groups comparable at
baseline? Yes

Incomplete
outcome data:

As described
above

confidence interval:
1.22,7.17)

McDonald, | Type of study: | Inclusion criteria: Describe intervention Describe control Length of follow- Outcome measures Authors’
2014 retrospective 1) all patients who (treatment/procedure/test): | (treatment/procedure/test): | up: and effect size conclusion:
observational underwent an 72 hours
Safe Use of Contrast Media 17




unenhanced (non- Contrast-enhanced CT CT examinations without (include 95%Cl and p- | “Following
Setting: in- contrast group) or examinations contrast enhancement Loss-to-follow-up: | value if available): adjustment for
and intravenous contrast- Unclear, only presumed risk
outpatients, enhanced (contrast Scan recipients were Scan recipients were patients that had CIN factors, the
multicentre group) abdominal, stratified with respect to stratified with respect to a creatinine (=SCr 0.5 mg/dL incidence of CIN
study pelvic, and/or thoracic their presumptive risk for their presumptive risk for measurement at above baseline) was not

CT scan from January 1, AKI by baseline SCr level as AKI by baseline SCr level as baseline and after significantly
Country: 2000, to December 31, follows: follows: 3 days were AKI risk was not different from
United States 2010, at our institution; 1) low risk, SCr ,<1.5 mg/dL; | 1) low risk, SCr ,<1.5 mg/dL; | included in this significantly different contrast
of America 2) who had one or more | 2) medium risk, SCr 1.5-2.0 2) medium risk, SCr 1.5-2.0 retrospective between contrast and | material—

post-scan SCr results mg/dL; mg/dL; study. non-contrast groups in | independent AKI.
Source of during the time period 3) high risk, SCr > 3) high risk, SCr > any risk subgroup These two
funding: not of expected 2.0 mg/dL. 2.0 mg/dL. Incomplete after propensity score | phenomena
reported development of CIN (24— outcome data: adjustment by using were clinically

72 hours after CT- As above reported risk factors indistinguishable

scanning) of CIN with established

3) who also had at least 1) low risk: SCr-defined

one baseline SCr result odds ratio [OR], 0.93; criteria,

in the 24-hour window 95% confidence suggesting that

prior to scanning interval [CI]: intravenous

0.76,1.13; P=.47; 2) iodinated

Exclusion criteria: medium risk: odds contrast media

1) patients who had pre- ratio, 0.97; 95% Cl: may not be the

existing renal dialysis 0.81, causative agent

requirements; 1.16; P=.76; in diminished

2) did not have sufficient 3) high risk: OR, 0.91; renal function

SCr data to permit 95% Cl: 0.66, 1.24; after contrast

detection of AKI; P =.58). material

3) patients who administration.”

underwent multiple Counterfactual

distinct CT-scans or analysis revealed no

percutaneous cardiac significant difference

interventions with in AKI incidence

iodinated contrast between enhanced

material within a 14-day and unenhanced CT

period scans in the same

Safe Use of Contrast Media 18




N total at baseline:
Intervention: 10686
Control: 10686

Important prognostic
factors2:

Age (range):

I:

Low risk: 62 (49-74)
Medium risk: 71 (59-79)
High risk: 69 (58-77)

C:

Low risk: 63 (48-74)
Medium risk: 71 (59-80)
High risk: 68 (56-77)

Sex:

1: % M

Low risk: 48%
Medium risk: 65%
High risk: 63%

C:%M

Low risk: 49%
Medium risk: 64%
High risk: 64%

Groups comparable at
baseline? Yes

patient (McNemar
test: x2 =0.63,

P =0.43) (OR = 0.92;
95% Cl: 0.75,1.13; P =
A46).

Hydration versus no hydration

at contrast administration

Chen, Type of study:
2008 RCT
Setting: in-
and

Inclusion criteria:
Patients with myocardial
ischemia (angina or
positive exercise
treadmill) scheduled for

Describe intervention
(treatment/procedure/test):

sCr<1.5mg/dL:

Describe control
(treatment/procedure/test):

sCr<1.5mg/dL:
No hydration

Length of follow-
up:
6 months

Loss-to-follow-up:

Outcome measures
and effect size
(include 95%Cl and p-
value if available):

Author’s
conclusion:
“Patients with
CIN and pre-
existing renal
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outpatients,
multicentre
study

Country:
China

Source of
funding: not
reported

percutaneous coronary
intervention (PCl) in one
of the three
participating centres.

Exclusion criteria:

(1) the coronary
anatomy not suitable for
PCl;

(2) emergency coronary
artery bypass grafting
(CABG) being required;
(3) patients in chronic
peritoneal or
haemodialytic
treatment;

(4) acute myocardial
infarction (AMI) at
admission;

(5) no written formal
consent from patients

N total at baseline:
sCr<1.5mg/dL
Intervention: 330
Control: 330

sCr 21.5mg/dL
Intervention: 188
Control: 188

Important prognostic
factors?:

sCr<1.5mg/dL
85%
sCr 21.5mg/dL
82%

0.45% saline given
intravenously at a rate of 1
ml/kg/h starting from 12 h
before scheduled time for
coronary angiogram

sCr>1.5mg/dL:

1) 0.45% saline given
intravenously at a rate of 1
ml/kg/h starting from 12 h
before scheduled time for
coronary angiogram

2) twice orally loading dose
of 1200 mg NACat 12 h
before scheduled time for
coronary angiogram and
immediately after
procedure

sCr >1.5mg/dL:
twice orally loading dose of
1200 mg NAC at 12 h before
scheduled time for coronary
angiogram and immediately
after procedure

Not reported

Incomplete
outcome data:

Not reported

CIN

(=increase in SCrNO.5
mg/dl at 48 h after
PCl)

sCr<1.5mg/dL:
1:6.7%
C:7.0%
p>0.05

sCr>1.5mg/dL:
1:21.3%
C:34.0%
P<0.001

insufficiency had
worse clinical
outcomes.
Hydration with
0.45% sodium
chloride alone
had no potential
effect on the
occurrence of
CIN in patients
with normal
renal function.
Combination of
hydration with
ATLS could
reduce the
incidence of CIN
in patients at
high risk.”
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Groups comparable at
baseline? Unclear
(patient data not
reported for
intervention and control
group separately)

Jurado-
Roman,
2014

Type of study:
RCT

Setting: in-
and
outpatients,
single centre
study

Country: Spain
Source of

funding: not
reported

Inclusion criteria:
patients who were
admitted for STEMI and
underwent a PPCI from
July 2012 to November
2013 at our institution.

Exclusion criteria:

1) end-stage renal
failure requiring dialysis,
2) cardiac arrest,

3) severe heart failure
(Killip 111 to 1V)

N total at baseline:
Intervention: 204
Control: 204

Important prognostic
factors?:

Age £ SD:

1:62+14

C:64+12

Sex:
1:72% M
C:75% M

Groups comparable at
baseline? Yes

Describe intervention

(treatment/procedure/test):

Hydration:

isotonic saline at an infusion
rate of 1 ml/kg/h since the
beginning of the procedure
and during the following 24
hours.

Prior to PPCI

Describe control

(treatment/procedure/test):

No hydration
Prior to PPCI

Length of follow-
up:
3 days

Loss-to-follow-up:
Not reported

Incomplete
outcome data:

Not reported

Crossover
between study
arms: 28%

How this was
handled in the
data analysis is
not reported.

74 patients
changed from no
hydration-to-
hydration group
because of sever
hypotension

42 patients were
changed from
hydration to no
hydration group
because they

Outcome measures
and effect size
(include 95%Cl and p-
value if available):

CIN

(=a225% or 20.5
mg/dl increase in
seruma _25%or _0.5
mg/dl increase in
serum)

CIN was observed in
14% of patients:
1:11%

C:21%

(p=0.016).

In multivariate
analysis, the only
predictors of CIN
were:

1) hydration (OR=0.29
[0.14 to 0.66];
p=0.003)

2) haemoglobin
before the procedure
(OR=0.69 [0.59 to
0.88]; p <0.0001)

Authors’
conclusion:

“In conclusion,
intravenous
saline hydration
during PPCI
reduced the risk
of CIN to 48%.
Given the higher
incidence of CIN
in emergency
procedures, and
its morbidity and
mortality,
preventive
hydration should
be mandatory in
them unless
contraindicated.”

Crossover
between study
arms: 28%
How this was
handled in the
data analysis is
not reported.
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developed heart
failure

Kooiman, Type of study:
2014 RCT
Setting: in-
and

outpatients,
single centre

Country: the
Netherlands

Source of
funding: non-
commercial

Inclusion criteria:

1) Inpatients and
outpatients with high
clinical suspicion of
acute PE requiring CTPA
(i.e. Wells score > 4 or D-
dimer levels

> 500 ng mL-1).

2) at least 18 years old
3) CKD (estimated
glomerular filtration rate
[eGFR] < 60 mL min
-1/1.73 m2 estimated by
using the Modification of
Diet in Renal Disease
formula

Exclusion criteria:

1) pregnancy,

2) previous contrast
administration within
the past 7 days,

3) documented allergy
for iodinated contrast
media,

4) hemodynamic
instability (systolic blood
pressure < 100 mm Hg)
5) participation in
another trial

N total at baseline:
Intervention: 71
Control: 67

Describe intervention

(treatment/procedure/test):

Sodium bicarbonate
hydration prior to CTPA

250 mL intravenous 1.4%
sodium bicarbonate 1 h
before CTPA without
hydration after CTPA.

Describe control

(treatment/procedure/test):

No hydration prior to CTPA

Length of follow-
up:

96 hours for
laboratory
parameters

2 months for
clinical outcomes

Loss-to-follow-up:

Intervention:
2/71 (3%)

1 withdrew
informed consent
1 died 24 hours
after CTPA

Control:
2/67 (3%)
Lost to follow-up

Incomplete
outcome data:

As above

Outcome measures
and effect size
(include 95%Cl and p-
value if available):

CI-AKI

(=creatinine increase
>25%/> 0.5 mg dL-1)
I: 5/71 (7%)

C:6/67 (9%)

RR: 1.29, 95%
confidence interval
0.41-4.03

None of the CI-AKI
patients developed a
need for dialysis.

Authors’
conclusion:

“Our results
suggest that
preventive
hydration could
be safely
withheld in CKD
patients
undergoing CTPA
for suspected
acute pulmonary
embolism. This
will facilitate
management of
these patients
and prevents
delay in
diagnosis as well
as unnecessary
start of
anticoagulant
treatment while
receiving volume
expansion.”
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Important prognostic
factors2:

Age £ SD:

1:71+£13

C:70x12

Sex:
1: 48% M
C:52% M

Groups comparable at
baseline? Yes

outpatients,
single centre

Country: Italy
Source of

funding: not
reported

Maioli, Type of study:
2011 RCT
Setting: in-
and

Inclusion criteria:

1) patients with STEMI
who were candidates for
primary PCl

Exclusion criteria:

1) contrast medium
administration within
the previous 10 days,

2) end-stage renal
failure requiring dialysis,
3) refusal to give
informed consent

N total at baseline:
Intervention: 154
Control: 153

Important prognostic
factors?:

Age £ SD:

1:65 £ 13

C:64+12

Sex:

Describe intervention
(treatment/procedure/test):

Patients assigned to early
hydration were
administered a bolus of

3 mL/kg of sodium
bicarbonate solution (154
mEq/L in dextrose and
water) in 1 hour, starting in
the emergency room,
followed by infusion of 1
mL/kg per hour for 12 hours
after PCI.

Hydration rate was reduced
to 0.5 mL/kg per hour in
patients with left ventricular
ejection fraction (EF) <40%
or New York Heart
Association class -1V in
both groups.

Describe control
(treatment/procedure/test):

No hydration prior to PCI.

Length of follow-
up:
3 days

Loss-to-follow-up:

Intervention:
4/150 (3%)

1 had emergency
procedure

3 no PCl

Control:

3/153 (2%)

1 had emergency
procedure

2 no PCI

Incomplete
outcome data:

As above

Outcome measures
and effect size
(include 95%Cl and p-
value if available):

CI-AKI

(=an increase in serum
creatinine of >225% or
0.5 mg/dL over the
baseline value within
3 days after
administration of the
contrast medium)

1:12%
C:27%
P<0.001

Death

I: 3 (2%)
C: 8(5%)
p>0.05

Hemofiltration
1: 2 (1%)

Authors’
conclusion:

Adequate
intravenous
volume
expansion may
prevent CI-AKl in
patients
undergoing
primary PCI. A
regimen of
preprocedural
and
postprocedural
hydration
therapy with
sodium
bicarbonate
appears to be
more efficacious
than
postprocedural
hydration only

Safe Use of Contrast Media




1:77% M C:1(1%) with isotonic
C:73% M p>0.05 saline.
Groups comparable at

baseline? Unclear

Notes:

1. Prognostic balance between treatment groups is usually guaranteed in randomized studies, but non-randomized (observational) studies require matching of patients between
treatment groups (case-control studies) or multivariate adjustment for prognostic factors (confounders) (cohort studies); the evidence table should contain sufficient details on these
procedures

2. Provide data per treatment group on the most important prognostic factors [(potential) confounders]

3. For case-control studies, provide sufficient detail on the procedure used to match cases and controls

4. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders

AKI: acute kidney injury; CI-AKI: contrast induced acute kidney injury; CIN: contrast induced nephropathy; CT: Computed Tomography; CTPA: Computed Tomography of the pulmonary artery;
eGFR: estimated glomerular filtration ration; ia: intra-arterial; IOCM: iso-osmolar contrast medium; iv: intravenous; LOCM: low osmolar contrast medium; OR: odds ratio; PCl: Percutaneous
Coronary Intervention; PE: pulmonary embolism; PPCI: primary Percutaneous Coronary Intervention; RCT: randomized controlled trial; RR: relative risk; sCr: serum creatinine; STEMI: ST-

elevation myocardial infarction

Risk of bias assessment diagnostic accuracy studies (QUADAS Il, 2011)

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Study Patient selection Index test Reference standard Flow and timing Comments with respect to
reference applicability
Duan, 2017 Was a consecutive or random Were the index test results Is the reference standard likely Was there an appropriate Are there concerns that the

included patients do not match

Yes, consecutive

Was a case-control design

avoided?
Yes

Did the study avoid
inappropriate exclusions?

Yes

of the results of the reference

condition?

standard?
Unclear

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?
Yes

knowledge of the results of the

index test?
Unclear

reference standard?
Yes

Did patients receive the same
reference standard?
Yes

Were all patients included in the

the review guestion?
No

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

review guestion?
No

Are there concerns that the
target condition as defined by
the reference standard does not

analysis?
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match the review question?




Yes

No

CONCLUSION:
Could the selection of patients
have introduced bias?

CONCLUSION:

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

CONCLUSION:

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

CONCLUSION
Could the patient flow have
introduced bias?

Was a case-control design
avoided?
Yes

standard?
Unclear

If a threshold was used, was it

Yes

Were the reference standard

Unclear

Did all patients receive a

results interpreted without

pre-specified?

reference standard?
Yes
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RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Lian, 2017 Was a consecutive or random Were the index test results Is the reference standard likely Was there an appropriate Are there concerns that the
sample of patients enrolled? interpreted without knowledge to correctly classify the target interval between index test(s) included patients do not match
Yes of the results of the reference condition? and reference standard? the review question?
standard? Yes Unclear No
Was a case-control design Unclear
avoided? Were the reference standard Did all patients receive a Are there concerns that the
Yes If a threshold was used, was it results interpreted without reference standard? index test, its conduct, or
pre-specified? knowledge of the results of the Yes interpretation differ from the
Did the study avoid Yes index test? review guestion?
inappropriate exclusions? Unclear Did patients receive the same No
Yes reference standard?
Yes Are there concerns that the
target condition as defined by
Were all patients included in the | the reference standard does not
analysis? match the review question?
Yes No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION
Could the selection of patients Could the conduct or Could the reference standard, Could the patient flow have
have introduced bias? interpretation of the index test its conduct, or its interpretation | introduced bias?
have introduced bias? have introduced bias?
RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Abellas- Was a consecutive or random Were the index test results Is the reference standard likely Was there an appropriate Are there concerns that the
Sequeiros, sample of patients enrolled? interpreted without knowledge to correctly classify the target interval between index test(s) included patients do not match
2016 Yes, consecutive of the results of the reference condition? and reference standard? the review guestion?

No

Are there concerns that the
index test, its conduct, or




interpretation differ from the
review guestion?

No

Are there concerns that the
target condition as defined by

Did the study avoid Yes knowledge of the results of the
inappropriate exclusions? index test? Did patients receive the same
Yes Unclear reference standard?
Yes
Were all patients included in the
analysis?
Yes
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

the reference standard does not
match the review question?
No

Araujo, 2016

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes, consecutive

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Unclear

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

knowledge of the results of the

reference standard?
Yes

the review question?
No

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

review guestion?
No

Are there concerns that the
target condition as defined by
the reference standard does not

Did the study avoid Yes index test?
inappropriate exclusions? Unclear Did patients receive the same
Yes reference standard?
Yes
Were all patients included in the
analysis?
Yes
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

match the review question?
No
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Chou, 2016

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Unclear

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Unclear

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

knowledge of the results of the

reference standard?
Yes

the review gquestion?
No

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

Did the study avoid Yes index test? review guestion?

inappropriate exclusions? Unclear Did patients receive the same No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in the | the reference standard does not
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Lazaros, 2016

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes

Was a case-control design
avoided?
Yes

Did the study avoid
inappropriate exclusions?
Yes

of the results of the reference

condition?

standard?
Unclear

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?
Yes

knowledge of the results of the
index test?
Unclear

reference standard?
Yes

Did patients receive the same
reference standard?
Yes

Were all patients included in the

the review guestion?
No

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

review guestion?
No

Are there concerns that the
target condition as defined by
the reference standard does not

analysis?
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Yes

No

CONCLUSION:
Could the selection of patients
have introduced bias?

CONCLUSION:

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

CONCLUSION:

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

CONCLUSION
Could the patient flow have
introduced bias?

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Liu, 2016 Was a consecutive or random Were the index test results Is the reference standard likely Was there an appropriate Are there concerns that the
sample of patients enrolled? interpreted without knowledge to correctly classify the target interval between index test(s) included patients do not match
Yes of the results of the reference condition? and reference standard? the review question?
standard? Yes Unclear No
Was a case-control design Unclear
avoided? Were the reference standard Did all patients receive a Are there concerns that the
Yes If a threshold was used, was it results interpreted without reference standard? index test, its conduct, or
pre-specified? knowledge of the results of the Yes interpretation differ from the
Did the study avoid Yes index test? review guestion?
inappropriate exclusions? Unclear Did patients receive the same No
Yes reference standard?
Yes Are there concerns that the
target condition as defined by
Were all patients included in the | the reference standard does not
analysis? match the review question?
Yes No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION
Could the selection of patients Could the conduct or Could the reference standard, Could the patient flow have
have introduced bias? interpretation of the index test its conduct, or its interpretation | introduced bias?
have introduced bias? have introduced bias?
RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Aykan, 2013 Was a consecutive or random Were the index test results Is the reference standard likely Was there an appropriate Are there concerns that the

included patients do not match

Yes

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

reference standard?
Yes
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the review question?
No

Are there concerns that the
index test, its conduct, or




interpretation differ from the
review guestion?

No

Are there concerns that the
target condition as defined by

Did the study avoid Unclear knowledge of the results of the
inappropriate exclusions? index test? Did patients receive the same
Yes Yes reference standard?
Yes
Were all patients included in the
analysis?
Yes
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

the reference standard does not
match the review question?
No

Bartholomew,
2004

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

knowledge of the results of the

reference standard?
Yes

the review question?
No

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

review guestion?
No

Are there concerns that the
target condition as defined by
the reference standard does not

Did the study avoid Unclear index test?
inappropriate exclusions? Yes Did patients receive the same
Yes reference standard?
Yes
Were all patients included in the
analysis?
Yes
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

match the review question?
No
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Chen, 2014

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

knowledge of the results of the

reference standard?
Yes

the review gquestion?
No

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

Did the study avoid Unclear index test? review guestion?

inappropriate exclusions? Yes Did patients receive the same No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in the | the reference standard does not
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Fu, 2012

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes

Was a case-control design
avoided?
Yes

Did the study avoid
inappropriate exclusions?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?
Unclear

knowledge of the results of the
index test?
Yes

reference standard?
Yes

Did patients receive the same
reference standard?
Yes

Were all patients included in the

the review guestion?
No

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

review guestion?
No

Are there concerns that the
target condition as defined by
the reference standard does not

analysis?

match the review question?
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Yes

No

CONCLUSION:
Could the selection of patients
have introduced bias?

CONCLUSION:

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

CONCLUSION:

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

CONCLUSION
Could the patient flow have
introduced bias?

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Gao, 2013 Was a consecutive or random Were the index test results Is the reference standard likely Was there an appropriate Are there concerns that the
sample of patients enrolled? interpreted without knowledge to correctly classify the target interval between index test(s) included patients do not match
Yes of the results of the reference condition? and reference standard? the review question?
standard? Yes Unclear No
Was a case-control design Yes
avoided? Were the reference standard Did all patients receive a Are there concerns that the
Yes If a threshold was used, was it results interpreted without reference standard? index test, its conduct, or
pre-specified? knowledge of the results of the Yes interpretation differ from the
Did the study avoid Unclear index test? review guestion?
inappropriate exclusions? Yes Did patients receive the same No
Yes reference standard?
Yes Are there concerns that the
target condition as defined by
Were all patients included in the | the reference standard does not
analysis? match the review question?
Yes No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION
Could the selection of patients Could the conduct or Could the reference standard, Could the patient flow have
have introduced bias? interpretation of the index test its conduct, or its interpretation | introduced bias?
have introduced bias? have introduced bias?
RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Gurm, 2013 Was a consecutive or random Were the index test results Is the reference standard likely Was there an appropriate Are there concerns that the

included patients do not match

Yes

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

reference standard?
Yes

the review question?
No

Are there concerns that the
index test, its conduct, or
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Did the study avoid Unclear knowledge of the results of the interpretation differ from the
inappropriate exclusions? index test? Did patients receive the same review guestion?
Yes Yes reference standard? No
Yes
Are there concerns that the
Were all patients included in the | target condition as defined by
analysis? the reference standard does not
Yes match the review question?
No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Inohara, 2015

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

knowledge of the results of the

reference standard?
Yes

the review question?
No

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

Did the study avoid Unclear index test? review guestion?

inappropriate exclusions? Yes Did patients receive the same No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in the | the reference standard does not
analysis? match the review question?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW
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sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Ilvanes, 2014 Was a consecutive or random Were the index test results Is the reference standard likely Was there an appropriate Are there concerns that the
sample of patients enrolled? interpreted without knowledge to correctly classify the target interval between index test(s) included patients do not match
Yes of the results of the reference condition? and reference standard? the review question?

standard? Yes Unclear No
Was a case-control design Yes
avoided? Were the reference standard Did all patients receive a Are there concerns that the
Yes If a threshold was used, was it results interpreted without reference standard? index test, its conduct, or
pre-specified? knowledge of the results of the Yes interpretation differ from the
Did the study avoid Unclear index test? review guestion?
inappropriate exclusions? Yes Did patients receive the same No
Yes reference standard?
Yes Are there concerns that the
target condition as defined by
Were all patients included in the | the reference standard does not
analysis? match the review guestion?
Yes No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION
Could the selection of patients Could the conduct or Could the reference standard, Could the patient flow have
have introduced bias? interpretation of the index test its conduct, or its interpretation | introduced bias?
have introduced bias? have introduced bias?
RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Ji, 2015 Was a consecutive or random Were the index test results Is the reference standard likely Was there an appropriate Are there concerns that the

included patients do not match

Yes

Was a case-control design
avoided?
Yes

Did the study avoid
inappropriate exclusions?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?
Unclear

knowledge of the results of the
index test?
Yes

reference standard?
Yes

Did patients receive the same
reference standard?
Yes

Were all patients included in the

the review guestion?
No

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

review guestion?
No

Are there concerns that the
target condition as defined by
the reference standard does not

analysis?

match the review question?
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Yes

No

CONCLUSION:
Could the selection of patients
have introduced bias?

CONCLUSION:

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

CONCLUSION:

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

CONCLUSION
Could the patient flow have
introduced bias?

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Kul, 2014 Was a consecutive or random Were the index test results Is the reference standard likely Was there an appropriate Are there concerns that the
sample of patients enrolled? interpreted without knowledge to correctly classify the target interval between index test(s) included patients do not match
Yes of the results of the reference condition? and reference standard? the review question?
standard? Yes Unclear No
Was a case-control design Yes
avoided? Were the reference standard Did all patients receive a Are there concerns that the
Yes If a threshold was used, was it results interpreted without reference standard? index test, its conduct, or
pre-specified? knowledge of the results of the Yes interpretation differ from the
Did the study avoid Unclear index test? review guestion?
inappropriate exclusions? Yes Did patients receive the same No
Yes reference standard?
Yes Are there concerns that the
target condition as defined by
Were all patients included in the | the reference standard does not
analysis? match the review question?
Yes No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION
Could the selection of patients Could the conduct or Could the reference standard, Could the patient flow have
have introduced bias? interpretation of the index test its conduct, or its interpretation | introduced bias?
have introduced bias? have introduced bias?
RISK: LOW RISK: LOW RISK: LOW RISK: LOW
Maioli, 2010 Was a consecutive or random Were the index test results Is the reference standard likely Was there an appropriate Are there concerns that the

included patients do not match

Yes

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

reference standard?
Yes

the review question?
No

Are there concerns that the
index test, its conduct, or
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Did the study avoid Unclear knowledge of the results of the interpretation differ from the
inappropriate exclusions? index test? Did patients receive the same review guestion?
Yes Yes reference standard? No
Yes
Are there concerns that the
Were all patients included in the | target condition as defined by
analysis? the reference standard does not
Yes match the review question?
No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Mehran, 2004

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

knowledge of the results of the

reference standard?
Yes

the review question?
No

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

Did the study avoid Unclear index test? review guestion?

inappropriate exclusions? Yes Did patients receive the same No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in the | the reference standard does not
analysis? match the review question?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW
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Mizuno, 2015

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

knowledge of the results of the

reference standard?
Yes

the review gquestion?
No

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

Did the study avoid Unclear index test? review guestion?

inappropriate exclusions? Yes Did patients receive the same No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in the | the reference standard does not
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Raposeiras-
Roubin, 2013

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes

Was a case-control design
avoided?
Yes

Did the study avoid
inappropriate exclusions?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?
Unclear

knowledge of the results of the
index test?
Yes

reference standard?
Yes

Did patients receive the same
reference standard?
Yes

Were all patients included in the

the review guestion?
No

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

review guestion?
No

Are there concerns that the
target condition as defined by
the reference standard does not

analysis?
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Yes

CONCLUSION:
Could the selection of patients
have introduced bias?

RISK: LOW

CONCLUSION:

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

RISK: LOW

CONCLUSION:

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

RISK: LOW

CONCLUSION
Could the patient flow have
introduced bias?

RISK: LOW

No

Sgura, 2010

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

knowledge of the results of the

reference standard?
Yes

the review question?
No

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

Did the study avoid Unclear index test? review guestion?

inappropriate exclusions? Yes Did patients receive the same No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in the | the reference standard does not
analysis? match the review question?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Tziakas, 2013

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

reference standard?
Yes

the review question?
No

Are there concerns that the
index test, its conduct, or
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Did the study avoid Unclear knowledge of the results of the interpretation differ from the
inappropriate exclusions? index test? Did patients receive the same review guestion?
Yes Yes reference standard? No
Yes
Are there concerns that the
Were all patients included in the | target condition as defined by
analysis? the reference standard does not
Yes match the review question?
No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Tziakas, 2014

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

knowledge of the results of the

reference standard?
Yes

the review question?
No

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

Did the study avoid Unclear index test? review guestion?

inappropriate exclusions? Yes Did patients receive the same No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in the | the reference standard does not
analysis? match the review question?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Safe Use of Contrast Media

38




Victor, 2014

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes

Was a case-control design
avoided?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?

knowledge of the results of the

reference standard?
Yes

the review gquestion?
No

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

Did the study avoid Unclear index test? review guestion?

inappropriate exclusions? Yes Did patients receive the same No

Yes reference standard?
Yes Are there concerns that the

target condition as defined by

Were all patients included in the | the reference standard does not
analysis? match the review guestion?
Yes No

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION

Could the selection of patients
have introduced bias?

RISK: LOW

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

RISK: LOW

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

RISK: LOW

Could the patient flow have
introduced bias?

RISK: LOW

Lin, 2014

Was a consecutive or random

Were the index test results

Is the reference standard likely

Was there an appropriate

sample of patients enrolled?

interpreted without knowledge

to correctly classify the target

interval between index test(s)

Are there concerns that the
included patients do not match

Yes

Was a case-control design
avoided?
Yes

Did the study avoid
inappropriate exclusions?
Yes

of the results of the reference

condition?

standard?
Yes

If a threshold was used, was it

Yes

Were the reference standard

and reference standard?
Unclear

Did all patients receive a

results interpreted without

pre-specified?
Unclear

knowledge of the results of the
index test?
Yes

reference standard?
Yes

Did patients receive the same
reference standard?
Yes

Were all patients included in the

the review guestion?
No

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

review guestion?
No

Are there concerns that the
target condition as defined by
the reference standard does not

analysis?

match the review question?
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Yes No
CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION
Could the selection of patients Could the conduct or Could the reference standard, Could the patient flow have
have introduced bias? interpretation of the index test its conduct, or its interpretation | introduced bias?
have introduced bias? have introduced bias?
RISK: LOW RISK: LOW RISK: LOW RISK: LOW

Judgments on risk of bias are dependent on the research question: some items are more likely to introduce bias than others, and may be given more weight in the final conclusion on the

overall risk of bias per domain:

Patient selection:

- Consecutive or random sample has a low risk to introduce bias.

- A case control design is very likely to overestimate accuracy and thus introduce bias.

- Inappropriate exclusion is likely to introduce bias.

Index test:

- This item is similar to “blinding” in intervention studies. The potential for bias is related to the subjectivity of index test interpretation and the order of testing.

- Selecting the test threshold to optimise sensitivity and/or specificity may lead to overoptimistic estimates of test performance and introduce bias.

Reference standard:

- When the reference standard is not 100% sensitive and 100% specific, disagreements between the index test and reference standard may be incorrect, which increases the risk of
bias.

- This item is similar to “blinding” in intervention studies. The potential for bias is related to the subjectivity of index test interpretation and the order of testing.

Flow and timing:

- If there is a delay or if treatment is started between index test and reference standard, misclassification may occur due to recovery or deterioration of the condition, which increases
the risk of bias.

- If the results of the index test influence the decision on whether to perform the reference standard or which reference standard is used, estimated diagnostic accuracy may be biased.

- All patients who were recruited into the study should be included in the analysis, if not, the risk of bias is increased.

Judgement on applicability:

Patient selection: there may be concerns regarding applicability if patients included in the study differ from those targeted by the review question, in terms of severity of the target condition,
demographic features, presence of differential diagnosis or co-morbidity, setting of the study and previous testing protocols.

Index test: if index tests methods differ from those specified in the review question there may be concerns regarding applicability.

Reference standard: the reference standard may be free of bias but the target condition that it defines may differ from the target condition specified in the review question.

Evidence table for diagnostic test accuracy studies

Study Study Patient Index test Reference test Follow-up Outcome measures and Comments
reference characteristics | characteristics (test of interest) effect size
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Aykan, 2013

Type of
study!: cohort
study

Setting: in-
and
outpatients

Country:
Turkey

Conflicts of
interest: not
reported

Inclusion
criteria: Acute
STEMI patients
within 12 hours
of symptom
onset

Exclusion
criteria:
Patients with
previous
coronary artery
bypass

N= 402
Prevalence: 32%

Mean age + SD:
63+13

Describe index test:

SYNTAX score

Comparator test?:
Mehran score

Describe reference
test3:

>25% increase of serum
creatinine
concentrations form
baseline within 72
hours after PCI

Time between the index
test and reference test:
72 hours

For how many
participants were no
complete outcome data
available?

NR

Reasons for incomplete
outcome data described?
NR

Outcome measures and
effect size (include 95%Cl
and p-value if available)*:

Mehran:
Sens: 73%
Spec: 89%

SYNTAX:
Sens: 79%
Spec: 89%

Mehran:

Cut-off value: 12.5

AUC: 0.68 (95% CI: 0.63 —
0.74, p<0.001)

SYNTAX:

Cut-off value: 31.5

AUC: 0.66 (95% CI: 0.60 —
0.71, p<0.001)

Internal validation only

Patients with previous
coronary artery bypass
were excluded

outpatients

Country:
United States
of America

(single centre)

Exclusion
criteria: -

N= 10 481

hours of PCI

participants were no
complete outcome data
available?

NR

Sex: 76 % M
Bartholomew, | Type of study: | Inclusion Describe index test: Describe reference Time between the index Outcome measures and
2004 cohort criteria: RCIN risk score test: test and reference test: effect size (include 95%Cl
Coronary >1.0mg/dL increase in 48 hours and p-value if available):
Setting: in- interventional serum creatinine from
and procedures baseline within 48 For how many External validation

Cohort 1: patients
admitted for elective PCI
N=2689

Discrimination: 0.59
Calibration: NR
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Conflicts of

Reasons for incomplete

Cohort 2: patients

cohort: 17%

Mean age + SD:
64+ 10

Sex:68 % M

interest: Incidence of outcome data described? | admitted for elective or
commercial events: NR emergency PCI
Derivation N=488
cohort: 2.8% Discrimination: 0.58
Validation Calibration: NR
cohort: 1.2%
Mean age + SD:
65+ 12
Sex: 67% M
Chen, 2014 Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and Internal validation only
study?: cohort | criteria: patients test: test and reference test: 5 | effect size (include 95%Cl
study receiving PCl, days and p-value if available):
single centre “Preprocedural risk >0.5 mg/dL
Setting: in- scoring system” (44.2pmol/L) or 25% For how many Discrimination/calibration:
and Exclusion increase in serum participants were no 0.82
outpatients criteria: - creat8inine within 5 complete outcome data P=0.89
days of PCI available?
Country: N=1500 NR Risk score range
China associated with PC-AKI
Incidence of Reasons for incomplete risk:
Conflicts of events: outcome data described? | Low: 5.3%
interest: not Derivation NR Moderate: 19.9%
reported cohort: 16% High: 32.5%
Validation Very high: 59.5%
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cohort: 5.0%

Validation cohort: 4.2%

Fu, 2012 Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and
study®: cohort | criteria: patients test: test and reference test: effect size (include 95%Cl
study undergoing PCl, 72 hours and p-value if available):

single centre “Risk score for >0.5 mg/dL
Setting: in- contrast induced (44.2umol/L) or 25% For how many External validation
and Exclusion nephropathy in increase in serum participants were no Elderly patients at same
outpatients criteria: - elderly patients” creatinine within 48-72 | complete outcome data institution

hours of PCI available? N=277

Country: N= 668 NR Discrimination: 0.79
China Calibration: p>0.05

Prevalence: 16% Reasons for incomplete
Conflicts of outcome data described?
interest: not Mean age + SD: NR
reported 70+ 6

Sex: 48% M

Gao, 2004 Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and Internal validation only
study®: cohort | criteria: test: test and reference test: effect size (include 95%Cl
study Coronary 72 hours and p-value if available):

angiography or “Simple risk score >0.5 mg/dL or 25%
Setting: in- PCl, single for prediction of increase in serum For how many Discrimination /
and centre CIN” creatinine within 72 participants were no calibration:
outpatients hours of PCI complete outcome data 0.76
Exclusion available? p>0.05
Country: criteria: - NR
China Comparator test: AUC:
N=2764 Mehran risk score Reasons for incomplete 1) “simple risk score”:
Conflicts of outcome data described? | 0.75(95% Cl: 0.71 - 0.78)
interest: not Incidence of NR 2) Mehran: 0.57
reported events: (95%Cl:0.54 — 0.60)
Derivation
cohort: 5.5% Incidence of events:
Validation Derivation cohort: 4.6%
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Mean age + SD:
60 + 11

study®: cohort
study

Setting: in-
and
outpatients

criteria: patients
undergoing PCl,
multiple centre

Exclusion
criteria:

“Novel easy-to-use
computational tool”

test:

>0.5 mg/dL increase in
serum creatinine within
7 days of PCI

test and reference test: 7
days

For how many
participants were no
complete outcome data
available?

effect size (include 95%Cl
and p-value if available):

AUC: 0.88

Risk score range
associated with PC-AKI:

Sex: 71% M
Ghani, 2009 Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and Internal validation only
study’: cohort | criteria: patients test: test and reference test: effect size (include 95%Cl
study undergoing PCl, 48 hours and p-value if available):
single centre “Simple risk score >0.5 mg/dL increase in
Setting: in- for CIN” serum creatinine within | For how many Risk score range
and Exclusion 48 hours of PCI participants were no associated with PC-AKI:
outpatients criteria: - complete outcome data <4:9.2%
available? 5-8:32%
Country: N= 247 NR 9-12:54%
Kuwait >12: 84%
Incidence of Reasons for incomplete
Conflicts of events: outcome data described?
interest: not Derivation NR
reported cohort: 5.5%
Validation
cohort: 5.0%
Mean age + SD:
63110
Sex: 68% M
Gurm, 2014 Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and Internal validation only
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Country:
United States
of America /
the

1) patients on
dialysis

2) patients with
missing serum

NR

Reasons for incomplete
outcome data described?

Low: 0.5%
Medium: 2.8%
High: 13%

available?

Netherlands creatinine NR Incidence of events:
values Derivation cohort: 2.6%
Conflicts of Validation cohort: 2.5%
interest: not N= 48001
reported
Prevalence: 3%
Mean age + SD:
65+12
Sex: NR
Inohara, 2014 | Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and
study?: cohort | criteria: test: test and reference test: effect size (include 95%Cl
study 30 days and p-value if available):
Exclusion “Pre-percutaneous An increase in serum
Setting: in- criteria: coronary creatinine of 50% or For how many External validation:
and intervention risk 0.3mg/dL compared participants were no N=1979
outpatients N= 3957 model” with baseline complete outcome data Discrimination:

c-statistic 0.79

cohort study

single centre

Mehran risk score

>25% or 44.2umol/L
increase in serum

48 hours

and p-value if available):

AUC: 0.59

Country: Prevalence: 9% NR
Japan
Mean age + SD: Reasons for incomplete
Conflicts of 69+ 11 outcome data described?
interest: not NR
reported Sex: 79% M
Ivanes, 2014 Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and Internal validation only
study?0: criteria: PCl, test: test and reference test: effect size (include 95%ClI
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increase in serum

1) Zwolle score >2

Setting: in- Exclusion creatinine following For how many CIN incidence: 9%
and criteria: - contrast administration | participants were no
outpatients complete outcome data
N=322 available?
Country: NR
France Prevalence:9%
Reasons for incomplete
Conflicts of Mean age * SD: outcome data described?
interest: not 64 +14 NR
reported
Sex: 66% M
Jin, 2013 Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and Internal validation only
studyl®: criteria: Acute test: test and reference test: effect size (include 95%ClI
cohort study myocardial 48 hours and p-value if available):
infarction Mehran risk score >0.5 mg/dL
Setting: in- patients (44.2pmol/L) or 25% For how many Risk score range
and undergoing PCI increase in serum participants were no associated with PC-AKI:
outpatients creatinine within 48 complete outcome data Low: 12%
Exclusion hours of PCI available? Medium: 35%
Country: criteria: - NR High: 36%
China
N= 1041 Reasons for incomplete
Conflicts of outcome data described?
interest: not Prevalence: 14% NR
reported
Mean age + SD:
68 +12
Sex: 52% M
Kul, 2015 Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and Internal validation only
study?2: criteria: patients test: test and reference test: effect size (include 95%Cl
cohort study with acute 72 hours and p-value if available):
STEMI and Zwolle risk score >0.5 mg/dL or 25%
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Setting: in-
and
outpatients

undergoing
emergency PCl

Comparator test:
Mehran risk score

creatinine within 72
hours of PCI

For how many
participants were no
complete outcome data

Sens: 76%
Spec: 75%
AUC: 0.85

outpatients

Country:
Taiwan /

Egypt

Conflicts of
interest: not
reported

Exclusion
criteria: -

N=516
Prevalence: 12%

Mean age + SD:
64 +11

Sex: 83% M

2) Bartholomew

model

3) Mehran model
4) Tziakas model

5) Ghain model

creatinine within 72
hours of PCI

complete outcome data
available?
NR

Reasons for incomplete
outcome data described?
NR

Exclusion available?
Country: criteria: - NR 2) Mehran score >5
Turkey Sens: 71%
N=314 Reasons for incomplete Spec: 74%
Conflicts of outcome data described? | AUC:0.79
interest: not Prevalence: 12% NR
reported
Mean age + SD:
56+11
Sex: 81% M
Lin, 2015 Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and
study?3: criteria: PCl, test: test and reference test: effect size (include 95%Cl
cohort study single centre 72 hours and p-value if available):
(including 1) “comprehensive >0.5 mg/dL
Setting: in- emergency PCl) risk score model”, (44.2pmol/L) or 25% For how many AUC:
and WHC model increase in serum participants were no 1) own model: 0.92

(95%Cl: 0.88 —0.96)

2) Bartholomew model
0.91 (95%Cl: 0.87 — 0.95)
3) Mehran model: 0.90
(95%Cl: 0.86 —0.94)

4) Tziakas model: 0.70
(95%Cl: 0.58 — 0.83)

5) Ghain model: 0.65 (95%
Cl: 0.53-0.78)

External validation: n=241
Discrimination and
calibration NR
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outpatients

Exclusion
criteria:

complete outcome data
available?

Discrimination 0.57 and
calibration NR

Maioli, 2010 Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and Risk score range
study?4: criteria: patients test: test and reference test: 5 | effect size (include 95%ClI associated with PC-AKI
cohort study with an days and p-value if available): risk:

indication for Global Registry for >0.5 mg/dL 0-1: 0%
Setting: in- coronary Acute Coronary (44.2umol/L) or 25% For how many GRACE 2-3:1%
and angiography or Events (GRACE) risk increase in serum participants were no Cut-off 160 4: 2%
outpatients PCl, single score creatinine within 5 days | complete outcome data Sens: 79% 5:6%
centre of PCI available? Spec: 61% 6:12%
Country: Italy Comparator test: NR 7:19%
Exclusion Mehran risk score Mehran 8:24%
Conflicts of criteria: - Reasons for incomplete NR 9:36%
interest: not outcome data described? 10: 50%
reported N=1281 NR Incidence of events:
Derivation cohort: 3.0%
Prevalence: 3% Validation cohort: NR
Mean age + SD: AUC:
69 £ 10 1) GRACE: 0.72 (0.3) and
0.69 (0.5)
Sex: 67% M 2) Mehran: 0.78 (0.3) and
0.84 (0.5)
External validation
N=502
Discrimination and
calibration NR

Marenzi, Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and

2004 studys: criteria: patients test: test and reference test: 5 | effect size (include 95%ClI
cohort study referred for PCI days and p-value if available):

for STEMI, single | Marenzi risk score >0.5 mg/dL increase in
Setting: in- centre serum creatinine within | For how many External validation
and 5 days of PCI participants were no N=891
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cohort study

Setting: in-
and
outpatients

Country:
United States
of America

Conflicts of
interest: not
reported

referred for PClI,
single centre

Exclusion
criteria: -

N= 5571
Prevalence: 14%

Mean age + SD:
64 +11

Sex: 71% M

Mehran risk score

>0.5 mg/dL or 25%
increase in serum
creatinine within 48
hours of PCI

48 hours

For how many
participants were no
complete outcome data
available?

NR

Reasons for incomplete
outcome data described?
NR

Country: Italy NR
N=218
Conflicts of Reasons for incomplete
interest: not Incidence of outcome data described?
reported events: NR
Derivation
cohort: 19%
Validation
cohort: 14%
M
Mehran, 2004 | Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and
study?6: criteria: patients test: test and reference test: effect size (include 95%Cl

and p-value if available):

For Creatinine:
Discrimination: 0.69
Validation: p=0.43

For eGFR:
Discrimination: 0.70
Validation: p=0.42

External validation
Cohort 1: patients
undergoing cardiac
catheterization or PCl,
single centre

N=3945
Discrimination: 0.57
Calibration: NR

Cohort 2: patients
admitted for elective or
emergency PCl, single
centre
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N=5571
Discrimination: 0.59
Calibration: NR

Mizuno, 2014

Type of
study?”:
cohort study

Setting: in-
and

Inclusion
criteria: patients
undergoing a
PCI for STEMI,
single centre

Describe index test:

Mehran Risk score
(and red cell
distribution width)

Describe reference
test:

>0.5 mg/dL or 25%
increase in serum
creatinine within 3 days

Time between the index
test and reference test: 3
days

For how many
participants were no

Outcome measures and
effect size (include 95%ClI
and p-value if available):

AUC Mehran: 0.72 (0.54 —
0.90)

Internal validation only

cohort study

Setting: in-
and
outpatients

Country: Spain
Conflicts of

interest: not
reported

with myocardial
infarction after
coronary
angiography

Exclusion
criteria:

N=202

Prevalence: 28%

GRACE risk score

>25% or 20.3mg/dL (or
0.5) rise in serum
creatinine levels after
72 hours

72 hours

For how many
participants were no
complete outcome data
available?

NR

Reasons for incomplete
outcome data described?
NR

and p-value if available):

GRACE risk score >140
was an independent
predictor of CIN

outpatients Exclusion of PCI complete outcome data
criteria: - available?
Country: NR
Japan N=102
Reasons for incomplete
Conflicts of Prevalence: 10% outcome data described?
interest: not NR
reported Mean age * SD:
62+14
Sex: 78 % M
Raposeiras- Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and Internal validation only
Roubin, 2013 study?8: criteria: Patients test: test and reference test: effect size (include 95%ClI
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Mean age + SD:
63+13

Sex: 75% M
Sgura, 2010 Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and Internal validation only
study??: criteria: patients test: test and reference test: effect size (include 95%Cl
cohort study undergoing PCI 48 hours and p-value if available):
for STEMI, single | Mehran risk score >0.5 mg/dL
Setting: in- centre (44.2umol/L) or 25% For how many AUC
and Comparator test: increase in serum participants were no Mehran: 0.57 (95% Cl 0.52

outpatients Exclusion Marenzi risk score creatinine within 48 complete outcome data -0.62)
criteria: hours of PCI available? Marenzi: 0.57 (95% Cl 0.51
Country: Italy - NR -0.62)
Conflicts of N= 891 Reasons for incomplete
interest: not outcome data described?
reported Prevalence: 14% NR
Mean age + SD:
64 +13
Sex: 78% M
Tziakas, 2013 | Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and
study?20: criteria: Elective test: test and reference test: effect size (include 95%Cl
cohort study or emergency 48 hours and p-value if available):
PCl, single Tziakas score >0.5 mg/dL or 25%
Setting: in- center increase in serum For how many Calibration /
and creatinine within 48 participants were no discrimination:
outpatients Exclusion hours of PCI complete outcome data 0.76
criteria: available? p>0.05
Country: - NR
Greece External validation
N= 688
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Conflicts of

Reasons for incomplete

Cohort 1: PCl patient same

interest: not Incidence of outcome data described? | single centre
reported events: NR N=200
Derivation Discrimination: 0.86
cohort: 10% Calibration: NR
Validation
cohort: 14% Cohort 2: patients
admitted for elective or
Mean age + SD: emergency PCl, multiple
64 +11 centres (tertiary care)
N=2689
Sex: 74% M Discrimination: 0.70
Calibration: p=0.18
Tziakas, 2014 | Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and Internal validation only
study?L: criteria: PCl, test: test and reference test: effect size (include 95%Cl
cohort study elective or 48 hours and p-value if available):
urgent, multiple | Tziakas score >0.5 mg/dL or 25%
Setting: in- centres increase in serum For how many AUC: 0.70
and creatinine within 48 participants were no

outpatients Exclusion hours of PCI complete outcome data Risk score range
criteria: available? associated with PC-AKI
Country: - NR risk:
Greece <3:<20%
N=2882 Reasons for incomplete >3:220%
Conflicts of outcome data described?
interest: not Prevalence: 16% NR
reported
Mean age + SD:
61+12
Sex: 70% M
Victor, 2014 Type of Inclusion Describe index test: Describe reference Time between the index Outcome measures and
study?2: criteria: patients test: test and reference test: effect size (include 95%Cl
cohort study with an 48 hours and p-value if available):
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Setting: in-
and
outpatients

Country: India
Conflicts of

interest: not
reported

indication for
PCl, single
centre

Exclusion
criteria:

N=900

Incidence of
events:
Derivation
cohort: 9.7%
Validation
cohort: 8.7%

Mean age + SD:
57v 10

Sex: 84% M

“Simple risk score
for CIN”

>0.5 mg/dL or 25%
increase in serum
creatinine within 48
hours of PCI

For how many
participants were no
complete outcome data
available?

NR

Reasons for incomplete
outcome data described?
NR

Sens: 94%
Spec: 90%

External validation
N=300

Sens: 92%

Spec: 82%
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Literature search description

(468614)

Database | Search terms Total
1 exp contrast media/ae or (contrast adj3 iodine).ti,ab. or (contrast adj3 media).ti,ab. 868
(18687)
2 exp Kidney Diseases/ or (((kidney or renal) adj2 (disease* or injur* or failure*)) or
nephropath* or (renal adj2 (insufficienc* or function* or disease* or failure*))).ti,ab.
(537305)
3 1and2(3895)
4 (((contrast* or ci) adj2 (nephropath* or 'kidney injury' or aki or nephrotoxicity)) or
ciaki).ti,ab. (1975)
53 or 4 (4504)
6 limit 5 to (yr="2000 -Current" and (dutch or english)) (2892)
7 risk assessment/mj or risk factors/mj or exp Renal Insufficiency/mj or Glomerular
Filtration Rate/ (35215)
8 (((kidney or renal) adj2 function) or (risk adj2 (assessment or factor* or scor*)) or egfr
or gfr or 'glomerular filtration rate').ti,ab. (559159)
9 exp contrast media/ad (14851)
10 7 or 8 (570621)
11 6 and 10 (1311)
12 (meta-analysis/ or meta-analysis as topic/ or (meta adj analy$).tw. or ((systematic* or
literature) adj2 reviewS1).tw. or (systematic adj overviewS$1).tw. or exp "Review
Literature as Topic"/ or cochrane.ab. or cochrane.jw. or embase.ab. or medline.ab. or
(psychlit or psyclit).ab. or (cinahl or cinhal).ab. or cancerlit.ab. or ((selection criteria or
data extraction).ab. and "review"/)) not (Comment/ or Editorial/ or Letter/ or (animals/
not humans/)) (248785)
13 11 and 12 (75)
14 (exp clinical trial/ or randomized controlled trial/ or exp clinical trials as topic/ or
randomized controlled trials as topic/ or Random Allocation/ or Double-Blind Method/ or
Single-Blind Method/ or (clinical trial, phase i or clinical trial, phase ii or clinical trial,
phase iii or clinical trial, phase iv or controlled clinical trial or randomized controlled trial
or multicenter study or clinical trial).pt. or random*.ti,ab. or (clinic* adj trial*).tw. or
((singl* or doubl* or treb* or tripl*) adj (blind$3 or mask$3)).tw. or Placebos/ or
placebo*.tw.) not (animals/ not humans/) (1510354)
15 11 and 14 (405)
16 Epidemiologic studies/ or case control studies/ or exp cohort studies/ or Controlled
Before-After Studies/ or Case control.tw. or (cohort adj (study or studies)).tw. or Cohort
analy$.tw. or (Follow up adj (study or studies)).tw. or (observational adj (study or
studies)).tw. or Longitudinal.tw. or Retrospective.tw. or prospective.tw. or Cross
sectional.tw. or Cross-sectional studies/ or historically controlled study/ or interrupted
time series analysis/ [Onder exp cohort studies vallen ook longitudinale, prospectieve en
retrospectieve studies] (2212779)
17 11 and 16 (574)
18 (recommend* or consensus*).ti. (47665)
19 guideline*.ab. /freq=2 (47817)
20 guideline*.ti. (54427)
21 Guideline/ or Practice Guideline/ or guidelines as topic/ or practice guidelines as
topic/ (146566)
22 or/18-21 (216370)
2311 and 22 (50)
2413 or150r 17 or 23 (811)
2513 or 23 (114) — 112 uniek
26 15 not 25 (359) — 353 uniek
27 25 or 26 (473)
28 17 not 27 (338) — 328 uniek
Literature search for tools to estimate risk of PC-AKI:
Database | Search terms Total
Medline 1 exp Contrast Media/ or ((contrast adj3 iodine) or (contrast adj3 medi*)).ti,ab. or 311
(oVID) ESUR.ti,ab. (113073)
1995- 2 exp *Kidney Diseases/ or (((kidney or renal) adj2 (disease* or injur* or failure*)) or
now nephropath* or (renal adj2 (insufficienc* or function* or disease* or failure*))).ti,ab.
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English,
Dutch

3 (((contrast* or ci) adj2 (nephropath* or 'kidney injury' or aki or nephrotoxicity)) or
ciaki).ti,ab. (2004)

4 (1and 2)or3(8499)

10 2 or 3 (468663)

118 and 10 (3)

12 limit 4 to (yr="1995 -Current" and (dutch or english)) (5270)

13 "Contrast Media"/ae [Adverse Effects] (8177)

14 "risk factor*".ab. /freq=3 (50816)

15 "Mass Screening"/ (86742)

16 "Risk Assessment"/ (192736)

17 (prediction or (risk adj3 (factor* or score* or marker*)) or screening).ti. (249759)
18 exp Questionnaires/ (343170)

19 (Questionnaire* or assessment*).ti. (220569)

20 Glomerular Filtration Rate/ or Creatinine/ or ("serum creatinine" or "glomerular
filltration rate*").ti,ab. (96312)

2114 0r15o0r 16 0r 17 or 18 or 19 (988425)

22 12 and 21 (645)

23 exp "Sensitivity and Specificity"/ or (Sensitiv* or Specific*).ti,ab. or (predict* or ROC-
curve or receiver-operator*).ti,ab. or (likelihood or LR*).ti,ab. or exp Diagnostic Errors/

or (inter-observer or intra-observer or interobserver or intraobserver or validity or

kappa or reliability).ti,ab. or reproducibility.ti,ab. or (test adj2 (re-test or retest)).ti,ab.

or "Reproducibility of Results"/ or accuracy.ti,ab. or Diagnosis, Differential/ or
Validation Studies.pt. or *"Practice Guidelines as Topic"/ (4973682)

2422 and 23 (323)

25 remove duplicates from 24 (311)

2.3 Evaluation of eGFR

Evidence tables

No literature search was performed for this chapter. The working group did not expect to
find evidence for this question, since the clinical question could not be answered in a
controlled study. Furthermore, the recommendations typically apply for the Dutch

healthcare system.

Search conditions

No literature search was performed for this chapter. The working group did not expect to
find evidence for this question, since the clinical question could not be answered in a
controlled study. Furthermore, the recommendations typically apply for the Dutch

healthcare system.
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2.4 Prevention of PC-AKI
2.4.1 Hydration and complications

Table of excluded studies

Table: Exclusion after revision of full text

Author and year

Reason for exclusion

Akyuz, 2014

Patients with normal kidney function

Alessandri, 2014

Patients with normal kidney function

Cho, 2010 Does not fulfil selection criteria

Heguilen, 2013 Not using the most widely used PC-AKI definition of SC rise >25% or 44umol/I
Koc, 2013 Patients with normal kidney function

Kong, 2012 Patients with normal kidney function

Kotlyar, 2005 Does not fulfil inclusion criteria (compares iv hydration with N-acetylcysteine to

hydration with placebo, not different hydration strategies)

Lawlor, 2007

Mixture of oral and intravenous hydration, compared to intravenous hydration alone

Mahmoodi, 2014

Patients with normal kidney function

Manari, 2014

The studied hydration infusion mixture is not used in Dutch clinical practice

Martin-Moreno,
2015

Patients with normal kidney function

Mueler, 2005

Does not fulfil inclusion criteria (no control group)

Pakfetrat, 2009

The studied hydration infusion mixture is not used in Dutch clinical practice

Taylor, 1998

Mixture of oral and intravenous hydration, compared to intravenous hydration alone

Thayssen, 2014

Patients with normal kidney function

Trivedi, 2003

Normal kidney function

Vashegani Ferahani,
2009

The studied hydration infusion mixture is not used in Dutch clinical practice

Wrobel, 2014

Did not define CIN/CI-AKI/PC-AKI

Yeghanehkah, 2014

The studied hydration infusion mixture is not used in Dutch clinical practice
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Evidence tables

Quality assessment table

Study Describe Bias due to Bias due to Bias due to Bias due to Bias due to selective Bias due to loss Bias due to violation of
reference | method of inadequate inadequate inadequate inadequate outcome reporting to follow-up?> intention to treat
randomisation! | concealment of blinding of blinding of care blinding of on basis of the analysis?®
allocation?? participants to providers to outcome assessors | results?*
treatment treatment to treatment
(first allocation?3 allocation?3 allocation?3
author,
publicatio (unlikely/likely/un | (unlikely/likely/un | (unlikely/likely/uncl | (unlikely/likely/uncl | (unlikely/likely/unclea | (unlikely/likely/un | (unlikely/likely/unclear)
n year) clear) clear) ear) ear) r) clear)
Hydration versus no hydration
Kooiman, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely
2014 generated
allocation
sequence
(stratified by
hospital and
renal function)
Nijssen, Computer- Unlikely Likely Likely Unlikely Unlikely Unlikely Unlikely
2017 generated using
ALEA screening
and enrolment
application
software.
Oral hydration
Cho, 2010 | Not described: Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
“randomly
assigned”
Dussol, Computer Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2006 generated

randomization
list

Sodium bicarbonate short schedule versus saline short schedule for coronary angiography and/or percutaneous intervention
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Adolph,
2008

Computer-
generated
randomization
schedule

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Unclear

Boucek,
2013

Computer-
generated
randomization
schedule with
the use of
numbered
opaque
envelopes
containing
identification of
assigned
medication

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Brar, 2008

Computer-
generated
randomization
schedule

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Gomes,
2012

Not described:
“randomly
assigned”

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Unlikely

Huber,
2016

Computer-
generated
randomization
list

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Unclear

Manari,
2014

Computer
generated
balanced
randomization
list

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Unclear

Ozcan,
2007

Not described:
“randomly
assigned”

Unlikely

Unlikely

Unlikely

Unlikely

Unlikely

Unclear

Unclear
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Ratcliffe, Not described: Unlikely Unlikely Unlikely Unlikely Unlikely Likely Unclear
2009 “randomization

block”
Recio- Not described: Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unlikely
Mayoral, “randomly
2007 assigned”
Sodium bicarbonate short schedule versus saline long schedule for coronary angiography and/or percutaneous intervention
Briguori, Computer- Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unclear
2007 generated

randomization

schedule
Castini, Computer- Unlikely Unlikely Unlikely Unlikely Unlikely Unclear Unclear
2008 generated

randomization

table
Hafiz, Random Unlikely Unlikely Unlikely Unlikely Unlikely Unlikely Unc