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Introduction:

Meta-analysis is themethod topooldata fromstudies that report the sameevent in acomparable sample
and, thus, summarize information from different populations. However, data extraction is limited to the
information provided in the included studies. Frequently, individual patient information is not available,
hence, realworld data access and data uniformization are limited.

To tackle high heterogeneity in a study-level meta-analysis, sensitivity analyses are recommended.
Leave-one-out analysis is anoption that evaluates the cumulative effect of each studybyexcludingone at a
time, portraying its influence in the overall result [1].

Considering the lack of long-term data on postoperative acute kidney injury (AKI) in coronary artery
bypass grafting surgery (CABG) patients, pairedwith the expected study heterogeneity,we intend to sum-
marize evidence regarding its effect on early and long-term survival, evaluate heterogeneity and perform
sensitivity analysis.

Methods:

Systematic searcheswereperformed inMEDLINEandISIWebofScience, restrictedbydateofpublic-
ation (January 1960–April 2021). Inclusion criteria comprised observational studies reporting incidence
of postoperativeAKI in adult patients, submitted to isolated CABGwith at least 1-year of follow-up and
survival estimates.

Analyses were performed using Review Manager 5.4. and R environment. Random effects models
were used to compute pooledHRandOR (95%CI), through generic inverse variancemethod andMantel-
Haenszelmethod.Generalized linearmixed-effectsmodel and logit-transformedproportions ofAKIwere
used for analysis of prevalence data. Heterogeneity was defined using I2 statistics andwas considered low
(<49%),moderate (50-74%),orhigh (>75%)[2].Between-studyheterogeneitywasstudiedusingsensitiv-
ity analyses, namely, leave-one-out evaluations (metagen (meta R package)). Early and late survival were
evaluated through this sensitivity analysis and were presented according to each study impact on both
effect size estimates and observed I2. [3]

Results:

After screening 7369 titles and abstracts, 13 retrospective observational studies comprising 63209
patients were included, (N AKI=11366, N non-AKI=51843). AKI incidence ranged 0.6%-54% with a
pooled incidence of 16%.

Postoperative AKI was associated with higher early mortality (OR (95%CI): 7.59 (3.18-18.15),
p<0.01; I2=94%,Chi2=80.14,Tau2=1.06, p<0.01), but alsowith higher long-termmortality (HR (95%CI):
2.23 (1.83-2.70), p<0.01),withmoderate heterogeneity (I2=74%,Chi2=42.92,Tau2=0.08, p<0.01).

Inearlymortality results,weobservedahigheffecton the leave-one-out analysison I2 (Figure1) andon
Baujat plot (Figure 2) by Ivert et al. [4] study which showed a relevant impact on heterogeneity. After
removing this study, I2 reduced to 0%and the pooledORdecreased and the 95%CInarrowed, (4.78 (3.74 -
6.09), p<0.001).

Weobserved the same for long-termmortality (Figures 3 and4).The2most relevant studies for hetero-
geneity were Di Mauro et al. [5] and Lv et al. [6].Although I2 remained higher than 50% (I2=65%), after
removing these two studies, the long-term survival pooled HR decreased and the 95% CI also narrowed,
(1.98 (1.68-2.35), p<0.001).
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At meta-regression analyses, mean/median age, percentage of males, percentage of off-pump, mean/
median and maximum follow-up were not found to significantly modify the effect ofAKI on long-term
mortality.

Discussion and Conclusion:

AKI is a frequent complication after isolated CABG surgery, being associated with higher long-term
mortality.

The high heterogeneity found may be due to the different populations and variables’ definitions. For
instance, Ivert et al. [4] focused their analysis on patients who required postoperative dialysis, translating
on a lower incidence ofAKI, but also higher severity. DiMauro et al. [7] definedAKI as an increase above
1mg/dLor a postoperative value > 2mg/dLaccording to preoperative renal function status, which differs
from themost traditional criteria used by the other studies: increment of at least 0.3mg/dL.

Figure 1 - Leave-one-out analysis for short-term mortality sorted by
heterogeneity (I2).

Figure 3 - Leave-one-out analysis for long-term survival sorted by
heterogeneity (I2).

Figure 2 - Baujat plot showing the contribution of each study to the
statistic for heterogeneity versus the influence of each study on
short-term mortality.

Figure 4 - Baujat plot showing the contribution of each study to the
statistic for heterogeneity versus the influence of each study on
long-term survival.
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Leave-one-out analysis showed that onemust pay attention to real-world data, since different variable
definitions, namely: differentAKI definitions and the samples included in each study, influence overall
measures.

Acknowledgements:
This study is fundedbynational funds throughFCT-PortugueseFoundation for Science andTechnology, under the scope of theCar-
diovascular R&DCenter – UnIC@RISE [grant numbers UIDB/00051/2020, UIDP/00051/2020]. R.Moreira is supported by FCT -
Portuguese Foundation for Science and Technology, FSE – European Social Fund, NORTE 2020 - ProgramaOperacional Regional
doNorte (POR-Norte), (UI/BD/150657/2020).

References:
1. Wallace BC, Schmid CH, Lau J, Trikalinos TA. Meta-Analyst: software for meta-analysis of binary, continuous and
diagnostic data. BMC medical research methodology. 2009;9(1):1-12. https://doi.org/10.1186/1471-2288-9-80

2. Higgins JPT, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. Bmj.
2003;327(7414):557-60. https://doi.org/10.1136/bmj.327.7414.557

3. Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, et al. Cochrane handbook for systematic reviews
of interventions: John Wiley & Sons; 2019. https://doi.org/10.1002/9781119536604

4. Ivert T, Holzmann MJ, Sartipy U. Survival in patients with acute kidney injury requiring dialysis after coronary artery
bypass grafting. Eur J Cardiothorac Surg. 2014;45(2):312-7. https://doi.org/10.1093/ejcts/ezt247

5. Di Mauro M, Gagliardi M, Iacò AL, Contini M, Bivona A, Bosco P, et al. Does off-pump coronary surgery reduce
postoperative acute renal failure? The importance of preoperative renal function. The Annals of thoracic surgery.
2007;84(5):1496-502. https://doi.org/10.1016/j.athoracsur.2007.05.054

6. Lv M, Hu B, Ge W, Li Z, Wang Q, Han C, et al. Impact of Preoperative Occult Renal Dysfunction on Early and Late
Outcomes After Off-Pump Coronary Artery Bypass. Heart, Lung and Circulation. 2021;30(2):288-95.
https://doi.org/10.1016/j.hlc.2020.05.105


