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1 Synopsis

Study-ID 04-Anlt-19

Title of the trial Observational study to evaluate the EPldemiology of
Surgical-induced Acute Kidney Injury

Acronym EPIS-AKI

Responsible institution Department of Anesthesiology,
Intensive Care and Pain Medicine
Albert-Schweitzer-Campus 1, A1
48149 Muenster

Medical condition Complications after surgery

Principle investigator Univ.-Prof. Dr. med. Alexander Zarbock

Department of Anesthesiology, Intensive Care
and Pain Medicine

University Hospital of Muenster
Albert-Schweitzer-Campus 1, A1

48149 Muenster

Phone: +49 251/83-47252; Fax: +49 251/83-40501;
Email: zarbock@uni-muenster.de

Medical project management | Prof. Dr. med. Melanie Meersch

Department of Anesthesiology, Intensive Care
and Pain Medicine

University Hospital of Muenster
Albert-Schweitzer-Campus 1, A1

48149 Muenster

Phone: +49 251/83-47282; Fax: +49 251/83-40501;
Email: meersch@uni-muenster.de

Dr. med. Raphael Weiss

Department of Anesthesiology, Intensive Care
and Pain Medicine;

University Hospital of Muenster
Albert-Schweitzer-Campus 1, A1

48149 Muenster

Phone: +49 251/83-47255; Fax: +49 251/83-40501;
Email: raphael.weiss@ukmuenster.de

Study coordinator Dr. oec. troph. Carola Wempe

Department of Anesthesiology, Intensive Care
and Pain Medicine;

University Hospital of Muenster
Albert-Schweitzer-Campus 1, A1

48149 Muenster

Phone: +49 251/83-47267; Fax: +49 251/83-40501;
Email: wempe-c@anit.uni-muenster.de

Trial type International prospective, observational, multi-center,
cross-sectional cohort study
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Participating centers

This clinical trial will be carried out as an international
multicenter observational cohort trial in Europe and the
USA. If necessary, further qualified trial sites may be
recruited to the trial. The listing of trial sites, principal
investigators, sub-investigators, and further trial staff, will
be kept and continuously updated in a separate list. The
final version of this list will be attached to the final report
of the clinical trial.

Biometry Dr. rer. medic. Laura Kerschke, M. Sc.
Institute of Biostatistics and Clinical Research
University of Muenster
Schmeddingstr. 56
48149 Muenster
Phone: +49 251/83-53607
Email: laura.kerschke@ukmuenster.de
Funding Unrestricted research grant from Baxter
Objective(s) Acute kidney injury (AKI) is a severe clinical complication

with increasing incidence and is associated with adverse
short- and long-term outcomes resulting in a major health
care burden worldwide. The introduction of consensus
classification systems has enhanced the awareness for
AKI. The evaluation of an accurate occurrence rate for
AKl is of great importance for health policy, quality
initiatives as well as for designing clinical trials. However,
analyzing AKI from existing databases is often limited by
missing data elements, especially the inclusion of the
urine output criteria. Missing data and the use of different
definitions before the consensus classification are the
reasons for large variations in reported occurrences of
surgical induced AKI.

The primary objective of the study is to prospectively
evaluate the incidence of AKI within 72 h after extended
surgical procedures that require admission to an
observation unit (e.g., ICU, IMC, PACU) using the latest
consensus definition for AKI (Kidney Disease: Improving
Global Outcomes criteria) and a standardized data
collection instrument.

Secondary objectives are:

e to evaluate the severity and duration of post-surgery
AKIl, as well as the use of renal replacement therapy
(RRT), all-cause mortality (ICU and hospital), ICU and
hospital length of stay, and the occurrence of MAKE
(major adverse kidney events) up to 90 days after
extended surgical procedures,

e to determine the effects of pre- and intraoperative
factors on the occurrence of AKI,

¢ to determine the association between AKI and
postoperative outcomes including use of RRT, all-
cause mortality, ICU and hospital length of stay, the
occurrence of MAKE (major adverse kidney events)
and CKD (chronic kidney disease) development or
progression up to 90 days after extended surgical
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procedures,

e to determine the transition from non-AKI and AKI to
CKOD (i.e. development or progression; CKD defined
by CKD-KDIGO) at day 90 after extended surgical
procedures.

Key inclusion and exclusion Inclusion criteria:
criteria 1. Age = 18 years
2. Major surgeries with a duration of at least 2 h
3. Planned or unplanned admission to the ICU, IMC
or PACU after surgery
4. Written informed consent
Exclusion criteria:
1. Pre-existing AKI
2. AKI within the last 3 months
3. End stage renal disease with dialysis dependency
4. Kidney transplant

Study endpoints Primary endpoint:
Occurrence of AKI within 72h after extended surgery
according the KDIGO criteria.
Secondary endpoints:
Secondary endpoints are:
e Use of renal replacement therapy
Duration of AKI (transient vs. persistent)
Length of ICU stay
Length of hospital stay
Survival
o ICU mortality
o Hospital mortality
o MAKEy (major adverse kidney events within 90
days): combined endpoint consisting of:
o Mortality
o renal replacement therapy
o persistent renal dysfunction defined as
serum-creatinine = 1.5 times as compared
to baseline serum-creatinine
e Transition from non-AKI and AKI to CKD (i.e.
development or progression; CKD defined by
CKD-KDIGO) at day 90

Number of subjects To be analyzed in the trial: n=10,000
Time plan First patient first visit (FPFV): 01/06/2020

Last patient first visit (LPFV): 30/06/2022

Last patient last visit (LPLV): 30/09/2022

Final study report: 31/12/2022
Statistical analysis Statistical analyses will be performed according to the

principles of the ICH-guideline E9 “Statistical Principles
for Clinical Trials” using standard statistical software.
Analyses will be performed based on the Full Analysis
Set (FAS).

In the primary analysis the incidence of AKI will be
estimated together with the exact corresponding two-
sided 95% confidence interval according to Clopper-
Pearson.
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To detect factors that might be correlated to the
occurrence of AKI (e.g., type/length of surgery, use of
blood products, morbidities), exploratory uni- and
multivariable logistic regression analyses will be
conducted.

For secondary outcomes, descriptive statistics, point
estimates and corresponding 95% confidence intervals
will be derived.

To quantify evidence of differences between groups
given by categorical parameters, such as the type of
surgery, exploratory inferential analyses will be
performed, using statistical tests like t-tests, Mann-
Whitney-U tests, Kruskal-Wallis tests, Chi-square tests or
Fisher’s exact tests, appropriate to the distributional
characteristics of the endpoint.

Additionally, subgroup analyses will be conducted based
on the type of surgery to identify variables that are
correlated with the occurrence of AKI in each group.

Power calculation

The primary aim of the study is to estimate the incidence
of post-surgery AKI and to derive the corresponding
exact two-sided 95% confidence interval according to
Clopper-Pearson. Depending on the type of surgery, AKI
incidences of 1.8-39.3% are reported in existing
literature. As the width of the confidence interval
increases, the closer the observed incidence of post-
surgery AKI equals 50%, a rate of 40% is assumed, as a
conservative approach. Using this assumption, the width
of the confidence interval based on a sample size of n =
10,000 patients and a confidence level of 95% is given by
0.019. Thus, with n = 10,000 patients, the incidence of
post-surgery AKI can be estimated with at least this
precision.

The study also aims to detect factors that might be
correlated to the occurrence of post-surgery AKI, as e.g.
the type of surgery (i.e. cardiac, neurological etc.) and
predefined preoperative and intraoperative factors.
Therefore, further exploratory analyses such as uni- and
multivariable logistic regression analyses will be
conducted. Given the relatively large number of different
types of surgeries, a sample size of n = 10,000 patients is
sufficient to investigate the influence of this parameters
on the occurrence of post-surgery AKI in a uni- and
multivariable context.

Trial registration

The trial is registered at ClinicalTrials.gov
(ClinicalTrials.gov Identifier: NCT04165369).
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2 Abbreviations

ACE Angiotensin Converting Enzyme

AKI Acute Kidney Injury

APACHE Acute Physiology And Chronic Health Evaluation
ARB Angiotensin Receptor Blocker

ASA American Society of Anesthesiologists

CKD Chronic Kidney Disease

COPD Chronic Obstructive Pulmonary Disease
EPIS-AKI Epidemiology of Surgical-induced Acute Kidney Injury
FPFV First patient first visit

GFR Glomerular Filtration Rate

ICH International Conference on Harmonisation of Technical Requirements
ICU Intensive Care Unit

IMC Intermediate Care

KDIGO Kidney Disease: Improving Global Outcomes
LPFV Last patient first visit

LPLV Last patient last visit

MAKE Major Adverse Kidney Events

NSAID Nonsteroidal Anti-inflammatory Drug

NYHA New York Heart Association

oD Operative Day

PACU Post Anesthesia Care Unit

POD Postoperative day

RRT Renal Replacement Therapy

SAPS Simplified Acute Physiology Score

SAP Statistical Analysis Plan

uo Urine Output

3 General remarks
This SAP was written without knowledge of any study data.

4 Background of the study

Acute kidney injury (AKI) is a severe clinical complication with increasing incidence and it is
associated with adverse short- and long-term outcomes resulting in a major health care
burden worldwide. AKI is now being considered as independent risk factor for adverse
outcomes. Since the introduction of consensus classification systems (Risk Injury Failure
Loss and End stage [RIFLE], Acute Kidney Injury Network [AKIN], and the Kidney Disease:
Improving Global Outcomes [KDIGO] criteria), the awareness for its importance has grown
tremendously and most of the studies use these definitions to report AKI rates.

The establishment of an accurate occurrence rate for AKI is important for health policy,
quality initiatives as well as for designing clinical trials. However, analyzing AKI from existing
databases in the surgical setting is often limited by missing data elements needed for the
application of these definitions, especially the inclusion of the urine output criteria.
Additionally, administrative databases are limited since billing codes do not capture many
cases of AKI. This might be one explanation for the large variation in occurrence rates of AKI
reported in the surgical setting.

The objective of the epidemiology of Surgical-induced Acute Kidney Injury (EPIS-AKI) trial is
to prospectively evaluate the epidemiology of AKI after extended surgical procedures in
hospitals using the latest consensus definition for AKI and a standardized data collection
instrument and to assess the dependence of AKI on preoperative and intraoperative factors
(Study protocol’, version 1.2, 29.06.2020).

- Seite 7 von 15 - 16.07.2022



Statistical Analysis Plan

5 Study objectives
Primary objective:

The primary objective of the study is to evaluate the incidence of AKI within 72 h after
extended surgical procedures that require admission to an observation unit (e.g., ICU, IMC,
PACU) using the latest consensus definition for AKI (Kidney Disease: Improving Global
Outcomes criteria).

Secondary objectives:

The secondary objectives of the study are:
to evaluate the severity and duration of post-surgery AKI, as well as the use of renal
replacement therapy (RRT), all-cause mortality (ICU and hospital), ICU and hospital
length of stay, and the occurrence of MAKE (major adverse kidney events) and CKD
(chronic kidney disease) development or progression up to 90 days after extended

surgical procedures,

to determine the effects of pre- and intraoperative factors on the occurrence of AKI,

to determine the association between AKI and postoperative outcomes including use
of RRT, all-cause mortality, ICU and hospital length of stay, and the occurrence of
MAKE up to 90 days after extended surgical procedures.
Transition from non-AKI and AKI to CKD (i.e. development or progression; CKD

defined by CKD-KDIGO) at day 90.

6 General study design and plan

The EPIS-AKI trial is an international, prospective, observational, multi-center, cross-
sectional cohort study including patients that undergo extended surgical procedures.

Exclusion criteria:

3) end stage renal disease with dialysis
dependency; 4) prior kidney transplant

1) Patients with pre-
existing AKI; 2) AKI within the last 3 months;

Patient with surgical procedure >2h and
2 planned or unplanned admission to the
£ ICU/IMC/PACU after surgery
c v
S
_9 1) Age between 18 and 90 years and
2 2) Written informed consent

[ Registration and inclusion
o
il
S v
é 1. Demographic and baseline clinical variables
3 2. Intraoperative patient data
co 3. Postoperative ICU data

4. Follow-up at 90 days

Figure 1: Trial workflow.

Eligible patients, i.e. meeting all inclusion and none of the exclusion criteria, will be enrolled
into the study (Figure 1). The visit plan is shown in Table 1.

Visit S |B |OD | POD1-3 | Day 90
Inclusion and Exclusion criteria X

Demography X

Age, gender, race, height, weight, creatinine, comorbidities,

ASA status, medication

Admission diagnosis, source of admission X

Intraoperative data X

Surgical procedure (speciality, type, duration, if cardiac: CPB
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[ aortic X-clamp duration), fluid status (fluid intake,
transfusion, blood loss, urine output), use of cell saver,
episodes of hypotension, drug application, intraoperative
complications

Postoperative data X
APACHE, SAPS, fluid status, drug application, postoperative
complications

AKI X
Stage, occurrence, duration, diagnosis, RRT

Concomitant Medication X
Vasopressors, nephrotoxic agents, diuretics

Mortality

Length of primary stay (ICU, Hospital)

Serum-creatinine

Renal recovery

Number of days of RRT/RRT dependence

XXX | X | X| X

MAKE (major adverse kidney events)

Abbreviations: S, Screening; B, Baseline, OD, operative day; POD, postoperative day; ASA,
American Society of Anaesthesiology; CPB, cardiopulmonary bypass; APACHE, Acute Physiology
And Chronic Health Evaluation; SAPS, Simplified Acute Physiology Score; AKI, Acute Kidney Injury;
RRT, Renal Replacement Therapy; ICU, intensive care unit.

Table 1: Visit plan.

7 Inclusion and exclusion criteria
The inclusion and exclusion criteria of the study are:

Inclusion criteria:
1. Age = 18 years
2. Major elective or emergency surgery procedures with a duration of at least 2h
3. Planned or unplanned admission to the ICU, IMC or PACU after surgery
4. Informed Consent

Major surgeries will be targeted within the broad subgroup domains of neurosurgery, cardiac,
vascular, gynecology, thoracic, urology, orthopedics/trauma and abdominal surgery.

Exclusion criteria:
1. Pre-existing AKI
2. AKI within the last 3 months
3. End stage renal disease with dialysis dependency,
4. Kidney transplant

8 Statistical design and sample size calculation

The primary aim of the study is to estimate the incidence of post-surgery AKI and to derive
the corresponding exact two-sided 95% confidence interval according to Clopper-Pearson?.
Depending on the type of surgery, AKI incidences of 1.8-39.3% are reported in existing
literature (Table 2). As the width of the confidence interval increases, the closer the observed
incidence of post-surgery AKI equals 50%, a rate of 40% is assumed, as a conservative
approach. Using this assumption, the width of the confidence interval based on a sample
size of n = 10,000 patients and a confidence level of 95% is given by 0.019.

Thus, with n = 10,000 patients, the incidence of post-surgery AKI can be estimated with at
least this precision.

The study also aims to detect factors that might be correlated to the occurrence of post
surgery AKI for different types of surgical procedures (e.g. cardiac, neurological etc.).
Therefore, further exploratory analyses such as uni- and multivariable logistic regression
analyses will be conducted. Given the relatively large number of different types of surgeries,
a sample size of n = 10,000 patients is sufficient to investigate the influence of this
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parameters on the occurrence of post-surgery AKI in a uni- and multivariable context and to
conduct corresponding subgroup analyses (e.g. cardiac surgery induced AKI).

Study Year Design Population (n) Definition Inc;tz/f)nce
AKI after major abdominal surgery
Armstrong et al. 3 2009 Retrospective He;i?tS%bsll)lary AKIN/ SCr 51
Bell et al. 4 2014 Inte_rrupted t|n_1e Major abdominal/Gl KDIGO/ SCr 98
series analysis (3271)

Bihoracetal.5 | 2009 | Retrospective | Maior ?ggg;‘;'”a” G| RIFLE/scr | 39.3*

. . Major abdominal/GI | RIFLE/ SCr
6 *

Biteker et al. 2014 Prospective (510) and GFR 7.1

Brunellietal.” | 2012 | Retrospective | MO ?ﬁ’g;’g'”a” Gl AKIN/ sCr 26.8*

Causey et al. 8 2011 Retrospective Colorectal (339) RIFLE/ SCr 11.8
Chao et al. ® 2013 | Retrospective | MO "E‘?g?g'”a” Gl AKIN/ sCr 20.2

. . AKIN/ SCr

10 *

Cho et al. 2014 Prospective Hepatobiliary (111) and UO 1.8
Cocaetal. 2010 | Retrospective Maijor gai%ng;naI/Gl AKIN/ SCr 18.9*

Correa-Gallego . Hepatobiliary
ot al. 12 2015 | Retrospective (2116) RIFLE/ GFR 15.9
Grams et al. 3 2016 | Retrospective Major abdominal/Gl | 50/ scr 13.2*
(44597)

Kan;:):rz:[‘nba 2015 Retrospective Hepatobiliary (829) AKIN/ SCr 8.2
Kim et al. ® 2013 Retrospective Gl (4718) KDIGO/ SCr 14.4
Lee etal. 1t 2014 Retrospective Gl (595) AKIN/ SCr 35.3

Slankamenac et al. 17 | 2009 Retrospective Hepatobiliary (569) RI;:_dE{J%Cr 15.1
Sun et al. 8 2015 | Retrospective | Mal° ?ﬁ’gﬁg'”a'/ Gl AKIN/ sCr 9.7
Major
Sun et al. 8 2015 Retrospective gynaecological AKIN/ SCr 3.1
(865)
o . Major abdominal/Gl | KDIGO/ SCr
19
Teixeira et al. 2014 Retrospective (450) and UO 224
Tomozawa etal. 2 | 2015 Retrospective Hepatobiliary (642) AKIN/ SCr 12.2
Major
Vaught et al. 2 2014 Retrospective gynaecological RIFLE/ SCr 12.6*
(2341)

Abbreviations: AKIN, Acute Kidney Injury Network; GFR, glomerular filtration rate; Gl,
gastrointestinal; KDIGO, Kidney Disease: Improving Global Outcomes; RIFLE, Risk Injury Failure,
Loss and End-stage; SCr, serum creatinine; UO, urine output
* Patients with chronic kidney disease excluded

Table 2: Summary of epidemiologic studies used for sample size planning.

9 Timing of the statistical analysis
The statistical analysis will be performed after data entry into the study database and data

cleaning has been completed.

10 Analysis populations

All analyses will be performed on the Full Analysis Set (FAS). The Full Analysis Set contains
all patients enrolled into the trial.
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11 Endpoints

11.1 Primary endpoint

The primary endpoint of the study is the occurrence of AKI within 72 h after extended surgery
according to the KDIGO (Kidney Disease: Improving Global Outcomes) criteria (Table 3).

Stage | Serum creatinine Urine output
> 0.3 mg/dl in 48 h or 1.5-1.9-times
1 baseline within the last 7 days <0.5mlkg/hfor=6h
2 2.0-2.9-times baseline < 0.5 ml/kg/h for = 12h
3 3-times baseline or 2 4.0 mg/d| or < 0.3 ml/kg/h for =2 24 h or
initiation of RRT anuriafor=12 h

Abbreviations: RRT, renal replacement therapy
Table 3: KDIGO criteria for the diagnosis of AKI.

11.2 Secondary endpoints
- Severity of post-surgery AKI
- Duration of AKI (transient, < 48h vs. persistent, > 48h)
- Use of renal replacement therapy (RRT) within 90 days after extended surgery
- All-cause mortality 90-days after extended surgery
- Length of ICU stay (time from ICU admission until ICU discharge)
- Length of hospital stay (time from hospital admission until hospital discharge)
- Occurrence of MAKE (major adverse kidney event), defined as combined endpoint
consisting of
o all-cause mortality,
o use of RRT,
o persistent renal dysfunction defined as serum-creatinine = 1.5 times as
compared to baseline serum-creatinine
within 90 days after extended surgery (MAKEgo)
- Transition from non-AKI and AKI to CKD G3 to G5 (i.e. development or progression;
CKD defined by CKD-KDIGO, Table 4) at day 90 (CKDg)

Stage eGFR [mL/min/1.73m?)
G1 =90
G2 60-89
G3a 45-59
G3b 30-44
G4 15-29
G5 <15
Abbreviations: eGFR, estimated glomerular filtration rate

Table 4: KDIGO classification for the diagnosis of CKD.

11.3 Variables to be analyzed descriptively

11.3.1 Subject disposition
- Number of patients enrolled (total; per study center)
- Inclusion and exclusion criteria

11.3.2 Demographic and baseline variables
- Age
- Gender

Ethnicity

Height

Weight
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11.3.3

Baseline creatinine

Comorbidities

Hypertension

Atrial fibrillation/flutter
Previous myocardial infarction
Congestive heart failure / NYHA classification
Diabetes

COPD

CKD / CKD stage

Peripheral vascular disease
Previous stroke

ASA score

Medication

Aspirin (ASS)

ACE inhibitors or ARBs

Beta-blockers

Diuretics

NSAIDs (except ASS)

Statins

Vasopressors

Use of contrast media one week prior to surgery

Intraoperative data

Surgical specialty

Type of surgery

Duration of surgery

If cardiopulmonary bypass (CPB): Total CPB time / Total X-Clamp time
Intake of Crystalloids / Colloids / Erythrocytes (EC) / Thrombocytes (TC) / Fresh
frozen plasma (FFP)

Use of cell saver

Total blood loss

Use of urine catheter

Total urine output

Episodes of hypotension (MAP < 55 mmHg for more than 5 minutes)
Application and type of vasopressors

Application and type of nephrotoxic agents

Application of diuretics

Intraoperative complications / Type of complications

Postoperative data

APACHE Il score

SAPS

Cumulative intake of Crystalloids / Colloids / Erythrocytes (EC) / Thrombocytes (TC) /
Fresh frozen plasma (FFP)

Cumulative total blood loss

Cumulative total urinary output

Time of urine catheter removal

Application and type of vasopressors

Application and type of nephrotoxic agents

Application of diuretics

Postoperative complications / Type of complications

Occurrence of AKI / severity of AKI / duration of AKI / diagnosis (worst case AKIl)
Time of bladder catheter removal

Use of RRT / Start of RRT / Modality at time of RRT initiation / Indication for initiation
of RRT

- Seite 12 von 15 - 16.07.2022



Statistical Analysis Plan

12 Statistical Analyses

Statistical analyses will be performed according to the principles of the ICH-guideline
E9 “Statistical Principles for Clinical Trials” using standard statistical software.

12.1 Summary of study data
Variables listed in section 11 will be analyzed descriptively.

Continuous variables: Continuous variables will be summarized using the following
descriptive statistics: n (non-missing sample size), number of missing values, mean,
standard deviation, median, Q25%, Q75%, maximum and minimum. Histograms or boxplots
might be used for graphical presentation of the data.

Categorical variables: For categorical variables the frequency and percentages (based on
the non-missing sample size) of observed levels will be reported. Bar charts might be used
for graphical presentation of the data.

12.2 Primary analysis

In the primary analysis the incidence of AKI will be estimated together with the exact
corresponding two-sided 95% confidence interval according to Clopper-Pearson?.

12.3 Secondary analyses
All secondary analyses are considered exploratory.

Secondary outcomes (see 11.2) will be evaluated based on descriptive statistics, point
estimates and corresponding 95% confidence intervals.

To detect factors that might be correlated to the occurrence of AKI, MAKEg,, CKDgyo (i.€.
development or progression), and a persistent AKI, exploratory uni- and multivariable logistic
regression analyses will be conducted (including age, arterial hypertension, diabetes
mellitus, sex, type of surgery as explanatory variables).

The association between AKI (overall and by severity, duration) and postoperative outcomes
including use of RRT, all-cause mortality, ICU and hospital length of stay, the occurrence of
MAKEgo, the development or progression of CKDgy, and the estimated glomerular filtration
rate (eGFR) at day 90 will be assessed descriptively. Subsequent analyses for related risk
factors will be undertaken.

The impact of baseline serum-creatinine and urinary output on the occurrence of MAKEg in
patients with post-surgical AKI will be assessed by logistic regression analyses.

12.4 Further exploratory analyses

To quantify evidence of differences between groups given by categorical parameters, such
as the type of surgery, statistical tests like t-tests, Mann-Whitney-U tests, Kruskal-Wallis
tests, Chi-square tests or Fisher's exact tests will be used, appropriate to the distributional
characteristics of the endpoint. P-values from exploratory analyses will be interpreted in
Fisher's sense as a metric weight of evidence against the respective null hypothesis of no
effect. Two-sided p-values < 0.05 will be considered statistically noticeable.

Further analyses used for hypotheses generation and exploration might be determined
afterwards on demand. Results will be interpreted according to the exploratory level of
scientific evidence.

12.5 Subgroup analyses

Exploratory subgroup analyses will be performed based on the type of surgery (e.g. cardiac
surgery) to identify variables that are correlated with the occurrence of AKI (overall and by
severity) in each group.
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13 Interim analyses
No interim analyses will be performed.

14 Treatment of missing values and outliers

14.1 Missing values
No imputation of missing values will be performed.

14.2 Outliers

The primary endpoint is binary. Hence, treatment of outliers is not necessary for the analysis
of the primary endpoint. For metric variables that will be analyzed exploratory, it is assumed
that the data will be checked thoroughly by the data management and that outliers will be
verified. No further outlier detection will be performed.

15 Summary of changes to the protocol

The following changes to the protocol were made:
- Definition of the severity of AKI as a secondary endpoint
- Definition of the duration of AKI (transient vs. persistent) as secondary endpoint
- Definition of transition from non-AKlI and AKI to CKD (i.e. development or
progression, CKD defined by CKD-KDIGO) as a secondary endpoint

16 Software
Analyses will be performed using R (R Core Team).
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