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ABSTRACT

Introduction Identifying the patients who are at risk for
contrast-induced acute kidney injury (CI-AKI), which is
defined as an increase in serum creatinine after exposure
to contrast media, is a critical step in targeted prevention
strategies. The absolute and relative importance of
individual risk factors have not been systematically
evaluated, let alone the new, controversial and modifiable
risk factors of Cl-AKI.

Methods and analysis On 1 July 2019, a search was
performed on MEDLINE, Embase and the Cochrane
Database of Systematic Reviews. We will perform a
systematic review and meta-analysis to assess the
important risk factors for developing CI-AKI, including
those new, modifiable factors, which are considered
controversial. The secondary endpoint will be all-cause
mortality. Two authors will then independently screen
studies that meet the criteria for inclusion, consulting
with a third author to resolve any dispute. The quality of
the included studies will be assessed according to the
Newcastle-Ottawa scale.

Ethics and dissemination Ethics approval in this
systematic review and meta-analysis protocol is not
needed. We will disseminate the findings of this systematic
review and meta-analysis via publications in peer-
reviewed journals.

PROSPERO registration number CRD42019121534

INTRODUCTION

Contrast-induced acute kidney injury (CI-AKI)
has been reported to be associated with the
poor clinical outcomes including increased
short-term and long-term mortality, prolonged
duration of hospital stay, the need for renal
replacement therapy and an increase in major
adverse cardiac events.' > The use of a risk
prediction tool for CI-AKI could have several
benefits. Primarily, it may help to identify those
patients at high risk for the disorder who might
benefit from some prevention strategies like
intravenous isotonic saline hydration that has
been proven to be effective, statins and acetyl-
cysteine that are controversial, or other inter-
ventions targeting the risk factors that will be
identified in this meta-analysis in progress.”

Strengths and limitations of this study

» This will be the first, and largest, comprehensive
systematic review of the diverse risk factors asso-
ciated with contrast-induced acute kidney injury
(CI-AKI).

» Our broad search strategy will identify the important
risk factors for CI-AKI for the purpose of preferen-
tially supplying target prevention strategies, bring-
ing attention to infrequently reported risk factors,
and identifying new strategies to predict the risk of
CI-AKI.

» This study will also evaluate the new, modifiable risk
factors, which are still considered controversial but
may hold promise as preventive targets in the future.

» This study will only select English-language articles
from the peer-reviewed literature.

Critical predisposing factors for CI-AKI include
older age, pre-existing renal failure, haemo-
dynamic instability, congestive heart failure,
diabetes mellitus, anaemia and the volume of
contrast media.* ° Although Allen ¢t af and
Silver et al’ systematically evaluated the current
predictive models for CI-AKI, there has been
no systematic assessment of the absolute and
relative importance of the individual risk
factors for CI-AKI, let alone, the new, modifi-
able and controversial one, for example, the
usage of ACEI/ARB or diuretics, smoking and
body mass index.” This will be the first and
largest systematic review about the risk factors
associated with CI-AKI. To address this deficitin
knowledge, we will conduct a systematic review
and a meta-analysis of the observational studies
that have examined the absolute and relative
importance of the risk factors of CI-AKI.

OBJECTIVES

The objective of this study is to identity the rela-
tionship between the multiple risk factors of
CI-AKI. More specifically, the goals of this study
are the following:
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1. To comprehensively and systematically assess the abso-
lute and relative importance of the current common
risk factors for CI-AKI.

2. To systematically assess the new, controversial risk fac-
tors for CI-AKI.

METHOD

Patient and public involvement

This is a protocol for a meta-analysis, and it will be not
appropriate or possible to involve patients or the public in
this work.

Search strategy

A systematic computer-aided search of related studies will

be conducted in the following databases:

1. Ovid MEDLINE (1946 to 30 June 2019, including epub
ahead of print, in process and other non-indexed cita-
tions and daily).

. Ovid Embase (1947 to June 2019).

3. Cochrane Database of Systematic Reviews (published

on or before 30th June 2019).

No

Initial keywords

The databases will be searched using the following initial
keyword search terms: coronary angiography, angiocar-
diograph, contrast medium, radiocontrast medium, AKI,
contrastinduced nephropathy, acute renal insufficiency,
risk factor, risk assessment, multivariate analysis and multi-
variable logistic regression; models. We will restrict the
search on the databases to English language publications. If
we find additional relevant keywords during any of the elec-
tronic searches, we will update the electronic search strate-
gies with these terms and document the changes (details in
online supplementary file).

Types of studies

We will include all observational studies (registries, cohorts,
etc) that analyse the correlation between risk factors and
CI-AKI following procedures with contrast media. This
review will also consider experimental and epidemio-
logical study designs, including case—control and cohort
studies, as being appropriate for inclusion in the meta-anal-
ysis. However, we will exclude articles related to animal
experiments.

Types of participants
We will include adults identified with the CI-AKI who are
aged 18 years and above.

Types of outcomes

Primary outcome

The primary endpoint will be CI-AKI, defined as an increase
in serum creatinine after exposure to contrast media.

Secondary outcome

The secondary endpoint will be long-term all-cause
mortality, defined as death from any cause within the
follow-up time of patient’s postindex procedure.

Selection of studies

We will filter all retrieved articles. Two authors (XL and
SX) will browse the titles and abstracts independently,
and will record the excluded documents and the reasons
for the exclusion. If there is a dispute in the process of the
screening of the article, there will be a third author (YL)
to arbitrate. After the initial screening, the two authors (JL
and GS) will then read the full text and further filter the
articles according to the inclusion and exclusion criteria
mentioned above. To avoid overlapping patient data in
duplicate publications, registry analyses will be cross-
checked with institutional studies and compared with other
registry studies, and the larger or more complete publica-
tion will be included. In the process of reading the full text,
if there is doubt in the selection, the two authors (XL and
SX) will discuss it. If it cannot be resolved, there will be a
third author (YL) to arbitrate. Finally, all selected articles
will be listed for further analysis, and the excluded articles
will be classified according to the reasons for exclusion.

Quality assessment/assessment of the risk of bias in included
studies

Two authors will independently assess the quality of selected
articles using the Newcastle-Ottawa Scale.”

Observational studies using Newcastle-Ottawa Scale

Case—control studies

Selection

1. Is the case definition adequate?

2. Representativeness of the cases.

3. Selection of controls.

4. Definition of controls.

Comparability

1. Comparability of cases and controls on the basis of the
design or analysis.

Exposure

1. Ascertainment of exposure.

2. Non-response rate.

Cohort studies

Selection

1. Representativeness of the exposed cohort.

2. Selection of the non-exposed cohort.

3. Ascertainment of exposure.

4. Demonstration that outcome of interest was not pres-
ent at start of study.

Comparability

1. Comparability of cohorts on the basis of the design or
analysis.

Outcome

1. Assessment of outcome.

2. Was follow-up long enough for outcomes to occur.

3. Adequacy of follow-up of cohorts.

We will rate each selected article with a rating of low, high
or unclear, and the results will be presented in the form of
a table. In addition, we will use the Risk of Bias in Non-ran-
domized Studies of Interventions Tool’ to enhance the
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reproducibility and comparability of this review to future
reviews of a similar topic.

Data synthesis

We will use STATA V.13.0 software and RevMan for data
analysis, and risk factor effect sizes will be expressed as
an OR and their 95% Cl. Using standard X* test to assess
the heterogeneity and variable statistics, we will perform
subgroup analysis to conduct data statistics. If there are data
that cannot be counted in the selected article, the data will
be listed in the form of a table or chart. EndNote will be
used for managing references.

Sensitivity analysis. We will perform sensitivity analyses
in order to explore the influence of the following factors
on effect sizes:

1. Restricting the analysis to
angiography.

2. Restricting the analysis to large cohort studies with
more than 1000 subjects.

studies of coronary

Meta-biases

We will evaluate the possibility of publication bias using
funnel plots and take Egger’s test of bias as a complement.
Unpublished data will also be considered in the evaluation
of the publication bias, and we will try to contact the author
for assistance in this regard.

Confidence in cumulative evidence

We will evaluate the strength of evidence for all outcomes by
performing the Grading of Recommendations Assessment,
Development and Evaluation working group methodology.
The quality of evidence will be assessed across the domains
of risk of bias, precision, directness, consistency and publica-
tion bias. Strength will be judged as high (further research
is improbable to alter our confidence in the estimate of
effect), moderate (further research will probably generate
an important impact on our confidence in the estimate of
effect and may alter the estimate), low (further research is
very likely to generate an important impact on our confi-
dence in the estimate of effect and change the estimate) or
very low (the estimate of effect is indeterminable).'’

CONCLUSION

The goal of this systematic review and meta-analysis is to
clearly identify the important risk factors for CI-AKI for the
purpose of preferentially supplying target prevention strat-
egies, including contrast limiting and hydration for those
high-risk factors. In addition, the modifiable, new and
controversial factors will also be evaluated, as they may have
potential as preventive targets.
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