Supplementary methods

1.1. Definitions of AKI and CKD

Current guidelines from KDIGO recommend using estimated GFR from creatinine (eGFR) and not
simple sCr values, because it allows a more accurate estimation of kidney function. The eGFR was
calculated using Chronic Kidney Disease Epidemiology Collaboration equations (CKD-EPI
creatinine formula)' which more appropriately categorized individuals with respect to long-term

clinical risk.?

The baseline preoperative eGFR has been calculated as the average of two different sCr values
detected in between the two months before surgery to minimize the effects of great variability of
sCr values. In fact, inaccurate determination of baseline kidney function can misclassify AKI, and
use of the admission sCr value as baseline significantly underestimate the AKI incidence® and a

developing consensus favours the use of an average sCr 7-365 days up to admission.*®

According to the Kidney Disease Improving Global Outcomes (KDIGO) guidelines,® patients were
classified as CKD if they had preoperative GFR less than 60 mL/min/1.73m? and/or persistent

proteinuria.

According to the KDIGO recent consensus definition of AKI accepted for clinical practice,” AKI was
defined as a serum creatinine increase = 0.3 mg/dL within 48 hours, or a serum creatinine increase
of 1.5 times the baseline value known to have occurred within the prior 7 days and/or with
subsequent documented normalization. All types of AKI were included in the study, regardless of

the underlying etiology.

1.2. Biomarkers assay and sample collection

In our study, the sCr, hourly urinary output and 8 different candidates were measured as AKI
biomarkers. Molecules with a rapid response to injury were selected to better identify early AKI

onset. Furthermore, with the ultimate aim of investigating the underlying etiopathogenetic



mechanisms of AKI, we selected a panel of AKI biomarkers representative of the different
segments of the nephron (which are differently affected in relation to the nature of the damage)
(Figure 2). Consequently, we selected for this study the most promising biomarkers in the NSS
setting, as identified in a recent review,® also including two novel promising biomarkers never
tested in NSS patients (NephroCheck® test and kineticGFR) and two biomarkers of pure
glomerular damage (albuminuria and acanthocytes in urinary sediment), in order to understand the

most damaged renal compartment in renal surgery.

The creatinine assay in serum and urine was carried out through an enzymatic method. Proteinuria
was measured through a red color Pirogallolo methodology, using the instrumentation of clinical
chemistry Vista Siemens, while albuminuria was measured through a colorimetric method with
Beckman Coulter instrumentation. The assay of these analytes was performed after the serum and
urine sample was centrifuged at 3500 rpm for 10 minutes. The evaluation of acanthocytes, in the
urinary sediment, was carried out under phase contrast microscope after slide preparation after
centrifugation of the urine sample at 2000 rpm for 10 minutes. All measurements were made in our

institution’s biochemistry department.

Serum and urinary NGAL were collected in EDTA anticoagulated tubes and were immediately
analyzed using the NGAL Test™ (BioPorto Diagnostics, Gentofte, Denmark), which has been

previously validated and compared to different commercially available NGAL assays.®

Urine tissue inhibitor of metalloproteinase 2 (TIMP-2) and insulin-like growth factor binding protein
7 (IGFBP7) are considered two new promising biomarkers. TIMP-2 seems to be a biomarker
dedicated to distal tubular cells, whereas insulin-like growth factor-binding protein 7 (IGFBP7)
secretion has been found in proximal tubule cells (Figure 2). The product of urinary [TIMP-
2" [IGFBP7] appeared in several studies more sensitive than sCr to diagnose and describe AKI
severity,'° but their role in patients undergoing NSS is unknown. Fresh urine samples taken during
the last hour of collection were placed in dry tubes and were immediately analyzed for [TIMP-
2" [IGFBP7] using the NephroCheck® Test point-of-care fluorescence immunoassay (Astute

Medical, San Diego, CA, California). The ASTUTE140 Meter automatically multiplied the



concentrations of the two biomarkers together and divided this product by 1,000 to report a single
numerical test result with units of (ng/ml)2 /1,000. Based on the Sapphire and Opal studies,'"'? the
manufacturer suggests using >0.3 as moderate risk and >2.0 as high risk of severe AKI. The test
cutoff is a score based upon the product of the concentration in the urine of these two proteins

divided by 1000.

Serum cystatin C was measured by an immunoassay in nephelometry. A relative increase =2 10%
from baseline of serum cystatin C concentration, within 24 hours after renal damage, was
previously described as the best cystatin C cutoff for the early identification of AKI in several
studies.’®'* However, the overall accuracy of serum cystatin C for the identification of AKI was

demonstrated to be high, as showed by a meta-analysis of 30 prospective cohort studies. 1°

In addition, kinetic eGFRs (kineticGFR) were calculated as estimates of the creatinine clearance
within a discrete time frame calculated from two sCr measurements at different time points after
PN (kGFRpreop-an: KGFR preop-12n; KGFR preop-24n; KGFRan-12n; KGFRah-24n; KGFR12n-24n)." KGFR allow
estimation of rapidly changing GFR, reflecting dynamic changes in renal function between
preoperative and postoperative. Even when compared with different biomarkers, kKGFR appeared

as an early and specific marker of AKI'® but its role in patients undergoing NSS is unknown.

1.3. Anaesthesiology protocol

For each patient, general anaesthesia was induced with Midazolam 0,03 mg/kg, Fentanyl 2-3
mcg/kg and Propofol 1,5 - 2,5 mg/kg, according with established Guidelines.

A total intravenous anaesthesia was maintained through Propofol and Remifentanil in target-
controlled infusion. Processed elecroencephalographic (pEEG) monitoring was employed for each
patient. Cisatriacurium 0,15 mg/kg or Rocuronium 0,6 - 1 mg/kg were used as muscle relaxant
during Train of four (TOF) monitoring.

Standard monitoring was achieved during anaesthesia, according to National Society of
Anaesthesiologists (SIAARTI) Guidelines. In all cases, if no drug allergy was reported
preoperatively, ceftriaxone 2g was administrated intravenously as perioperative antibiotic

prophylaxis.



Ventilation was performed following successful endotracheal intubation to maintain EtCO2
concentration between 35 and 45 mmHg.

Fluid maintenance was obtained with crystalloid ranging from 3 to 6 ml/kg/h (according with
dynamic parameters of fluid responsiveness); no plasma expander and mannitol were
administrated. Body temperature was maintained intraoperatively (35.5-36.5°C) through active
external rewarming.

Post-operative analgesia was obtained intravenously as follow: morphine 0,1 mg/Kg after tumor
resection during the renal reconstructive phase (approximately 45 minutes before the end of
surgery) and paracetamol 1 g 30 minutes before the end of surgery; then, Paracetamol 1 g
intravenous twice a day and morphine in Patient Controlled Analgesia (PCA, bolus of 1 mg, 20

minutes lock-out) was used for the first 24 hours after surgery.
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