Appendix 1. Rationale why aspirin would prevent AKI

POISE-2 because it may mitigate peri-operative cardiac events, as aspirin inhibits platelet aggregation
(Gerrah R.). As mentioned, acute cardiac events are inextricably linked to AKI events; both frequently co-
occur in the non-operative setting.(Newsome B) Thus, preventing acute cardiac events may also prevent
AKI.

decade, scientists have discovered that the kidneys produce a novel family of endogenous anti-
inflammatory lipid mediators (lipoxin, resolvin, protectin) in response to ischemia reperfusion injury
(Serhan C.). Administration of resolvin and protectin to mice before ischemia reduced AKI (Duffield
J.).Similarly, administration of these mediators 10 minutes after ischemia reperfusion also mitigated AKI.
Importantly, production of these beneficial mediators is enhanced by aspirin (Figure 1).

studies suggest peri-operative aspirin use prevents AKI.

In the first study, 94 consecutive patients with chronic kidney disease (serum creatinine > 133 pumol/L)
underwent cardiac surgery (Gerrah R). Patients were divided into 2 groups: those who received aspirin
(100 mg) until the day of the operation (n = 46) and those who either never took aspirin or whose
aspirin was discontinued electively at least 7 days before surgery (n = 48). The baseline characteristics in
the 2 groups were almost identical (age ~ 68 years, ~ 75% male, ~ 42% diabetic, baseline serum
creatinine 248 umol/L, baseline creatinine clearance 31 mL/min). The mean serum creatinine was
significantly lower 2 days after surgery in those who took pre-operative aspirin compared with those
who did not (247 umol/L (sd 141) vs. 327 umol/L (sd 141), p = 0.001) as was the serum creatinine at the
time of hospital discharge (p < 0.001). Similar results were seen in creatinine clearance and 24-hour
urine output. The number of acute dialysis events was lower among patients who took aspirin (5 vs. 9
events). The authors concluded: “Thromboxane has an important role in the pathophysiology of kidney
injury, and increased thromboxane levels correlate with drops in kidney function. Thromboxane is a very
potent vasoconstricting agent, and is at least partially responsible for the kidney injury. Furthermore,
aspirin is an anti-aggregating agent and can reduce platelet clumps, resulting in improved glomerular
blood flow. Aspirin can also decrease the risk of microembolization in the rich vascular bed of the
kidney”. To support this assertion, the authors published related studies where they measured
thromboxane levels in the same setting. Thomboxane levels were lower in the urine of those who took
pre-operative aspirin compared with those who did not (p < 0.001).

In the second study, 5022 patients in 70 centres who survived for 48 hours after cardiac surgery were
prospectively enrolled in a cohort study (Mangano D.). Some patients received aspirin (ranging from 80
mg to 650 mg / day) within 48 hours of surgery (n = 2999), while others did not (n = 2023). The
characteristics of these two groups of patients were similar (median age ~ 64 years, 21% women, 30%
diabetic, 67% hypertensive, 52% a history of myocardial infarction). There were fewer AKI events in
aspirin users (1.8% vs. 4.9%, p < 0.001) and fewer patients required acute dialysis (0.9% vs. 3.4%, p <
0.001) [AKI defined by a serum creatinine of at least 177 umol/L accompanied by an increase of at least
62 pmol/L from the pre-operative value]. The authors concluded: “Aspirin had a broad effect,
substantially mitigating both fatal and nonfatal damage not only to the heart, but also to the brain and
kidneys. These findings suggest that the platelet has a fundamental role in orchestrating the ischemic
response to reperfusion injury by multiple organs in surgery”. The authors go on to present three
ancillary analyses to support this hypothesis.



The third study was recently reported in abstract form at an anesthesia meeting ( Longhui C.). A total of
1148 patients undergoing elective cardiac surgery were divided into two groups: 288 patients who took
aspirin within 5 days preceding surgery, and 860 patients who did not. Baseline characteristics were
similar in both groups. The incidence of AKI (undefined) was significantly lower in the aspirin group
(2.6% vs. 5.2%, p = 0.03) as was the need for post-operative dialysis (0.8% vs. 3.1%).

In the fourth study 2868 patients undergoing cardiac surgery in 2 tertiary hospitals were divided into 2
groups: those taking (n = 1923) or not taking (n = 945) aspirin within 5 days proceeding surgery. The
propensity scores adjusted and multivariate logistic regression showed that preoperative aspiring
therapy (vs non aspirin) significantly reduced the risk of postoperative renal failure (3.7% vs. 7.1%, odds
ratio 0.384, 95% Cl 0.254 —0.579) and receipt of dialysis (1.9% vs. 3.6%, odds ratio 0.441, 95% Cl 0.254
to 0.579).
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Appendix 2. Testing statistical model assumptions.

To test the assumptions of the logistic regression model we will use the following steps: 1) visual
assessment of the plot of residuals versus predicted values to assess model fit and residual trends; 2) a
Hosmer-Lemeshow test to assess the goodness of fit of the logistic regression model (where a Hosmer-
Lemeshow test p-value <0.05 indicates a poor fit). If the logistic regression assumptions are not
appropriate, (1) to obtain estimates of the adjusted and stratified odds ratios we will use nonparametric
ANCOVA with logit transformation; (2) to obtain estimates of the adjusted relative risk of aspirin versus
placebo on AKI, we will use nonparametric analysis of covariance (ANCOVA) with log transformation. If
the logistic regression assumptions are not appropriate, to test for interaction, we will test whether the
(unadjusted) log relative risks for each subgroup are equal, assuming the distribution of the difference in
log relative risks is Normal.

To test the assumptions of the linear regression model we will use the following steps: 1) visual
assessment of the normal probability plot of residuals to assess whether residuals are normally
distributed; 2) visual assessment of the plot of residuals versus predicted values to assess model fit and
homoskedasticity of residuals; 3) the Durbin-Watson test statistic to test for autocorrelation of residuals
when data are ordered by randomisation date (significant autocorrelation is detected if the test p-value
is <0.05; Cook’s D statistic to detect outlying observations (where we will investigate a Cook’s D > |2] as
influential). If the residuals are non-normal or heteroskedastic, rather than a linear regression model we
will use a non-parametric analysis of covariance with covariates to test whether the mean response
values are equal between the groups. We expect no significant effect of time on responses since the
study accrual period is less than four years. If there are influential observations we will exclude them in
sensitivity analysis, comparing the output in our main result.
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Appendix 3. Obtaining estimates of relative risk from a logistic regression model

The probability of the outcome (AKI) will be estimated for each patient twice using parameter estimates
from the mixed effects logistic regression adjusted for covariates: once given that the patient was
treated (i.e. received aspirin) and once given that the patient received placebo. The average probability
of outcome given all patients were treated is calculated, and the average probability of outcome given
all patients were not treated is calculated. The ratio of these two averages is the adjusted relative risk of
outcome; the difference in probabilities divided by the estimated probability of outcome given all
patients were not treated times 100% is the adjusted relative risk reduction. We will use bootstrap
methods to obtain a confidence interval for the relative risk reduction: (1) we will draw a random
sample with replacement from the original sample of the same size as the sample, (2) for each bootstrap
sample we will compute the adjusted relative risk reduction, (3) we will repeat the process 1,000 times,
with the 2.5™ and 97.5™ percentiles of the resulting boostrap relative risk reduction distribution
corresponding to the 95% confidence interval for the adjusted relative risk reduction.
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