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Supplementary methods
Extraction of furosemide and amiloride from urine samples and analysis by high pressure liquid chromatography (HPLC)
Initially, to 300 µl of each urine sample, either 9 µl of 2 M hydrochloric acid was added to protonate and therefore un-ionize furosemide, or 200 µl of 2 M sodium hydroxide to deprotonate and un-ionize amiloride. Subsequently, 1500 µl of ethyl acetate was added to the samples for the extraction process. The mixture was vigorously vortexed, followed by shaking at 1000 RPM for 10 minutes for furosemide samples and 30 minutes for amiloride samples so that the two phases were well mixed. The samples were then centrifuged at 700 g for 10 minutes, for separation of the aqueous and organic phases. After the separation, 1.2 ml of the 1.5 ml organic supernatant was transferred to fresh tubes. The ethyl acetate phase was then completely evaporated in a vacuum concentrator at 60 °C. The resultant pellet was redissolved in 300 µl of the mobile phase for high performance liquid chromatography (HPLC), composed of 39% methanol and 61% 0.02 M potassium phosphate buffer (pH 3) for the determination of the urinary furosemide concentration, and 20% methanol and 80% 0.02 M potassium phosphate buffer (pH 3) for the determination of the urinary amiloride concentration. As standard, furosemide and amiloride were dissolved in urine from a healthy donor in the range of 0.25 to 4 µg/ml and extracted in the same way as the urine samples. For the HPLC measurements, the redissolved samples of furosemide were 1:10 diluted by mixing 30 μl of the sample with 270 μl of the mobile phase solution, whereas amiloride samples were directly introduced to the HPLC system. The samples were injected by an autosampler and pumped to the HPLC column (Sykam, Fürstenfeldbruck, Germany). A 250 mm length C-18 reversed-phase column with 4.6 mm inner diameter (Spherisorb ODS-2, 5 µm, Grom, Rottenburg-Hailfingen, Germany) was used. The mobile phase for HPLC was maintained under isocratic conditions without a gradient. The injection volume at the autosampler was set to 50 µL, and the column flow rate to 1 ml/min. The eluates from the HPLC were monitored and quantified using an Ultraviolet-Visible (UV-Vis) detector. The furosemide peaks were detected at the extinction wavelength of 283 nm, and the amiloride peaks at 362 nm (Suppl. Figure S1). The peaks were quantified from the area under the curve (AUC), using the software ChromStar 7 (SCPA, Weyhe-Leeste, Germany). 

Supplemental Figure S1. Representative chromatograms from HPLC
Original signal values plotted in GraphPad Prism.
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Determination of urinary serine protease activity using the peptide substrate Ac-FTGRKR-AMC
The used peptide substrate FTGRKR represents the polybasic tract of γ-ENaC which is the cleavage site for serine proteases. The peptide has a N-terminal acetylation and is coupled to C-terminal 7-amino-4-methyl-coumarin (AMC), which is fluorescent after release by the cleavage of the adjacent peptide bound. The substrate stock was dissolved in HPLC-grade water (2 mg/ml). Two different working solutions were prepared, with and without aprotinin, to determine the aprotinin-sensitive protease activity in each urine sample. 5 μl of aprotinin solution (2 mg/ml in phosphate-buffered saline [PBS]) or 5 µl PBS “without aprotinin” were added in the respective working solution, leading to a final concentration of 0.1 mg/ml. The remaining volume of the working solutions was filled up with PBS. Control samples were prepared using 20 μl of PBS instead of urine, both with and without the addition of aprotinin, and always with substrate. 80 µl of the working solutions were added to wells already filled with 20 µl urine samples to start the incubation, thereby achieving the assay's total volume of 100 μl per well. The assay mixtures were incubated for 24 hours protected from light at 37°C, after which the fluorescence was measured using an ELISA reader (380/460 nm).

End points and  sample size calculation 
The primary endpoint was the decrease of OH on d8 compared to baseline, expressed as percent of extracellular water (% ECW) to ensure inter-individual comparability. Secondary endpoints were decrease of overhydration after 16 days, decrease of body weight, systolic and diastolic blood pressure as well as oedema circumference after 8 and 16 days, increase of urine volume and natriuresis after 8 and 16 days, course of plasma renin activity and serum aldosterone concentration after 8 and 16 days, number of required changes of dose of study medication, need for co-medication with HCT after 8 days and occurrence of adverse events.
Calculation of sample size was done based on data from previously phenotyped patients with nephrotic syndrome (n = 14) and the assumption that overhydration could be corrected by 0.5 kg/day. Further assumptions were a baseline overhydration of 26.5 % ECW (standard deviation 12.3; normal distribution assumed) and a reduction of OH by 90 % in the amiloride group and by 50 % in the furosemide group. For the final t-test for two groups, a one-tailed significance level of 0.05 and a power of 80 % was chosen. This resulted in a sample size of n = 18 patients per group (total n = 36; calculated for a t-test with the nQuery® Advisor 7.0 program). Taking dropouts into account, the sample size was defined as n = 22 per group (total n = 44).
The study was terminated after 34 months prematurely due to insufficient recruitment owing to the SARS-CoV2 pandemic and a lower actual statistical power due to a lower actual effect size than assumed. 

Statistical analysis
The trial case report form (CRF) was the primary data collection instrument for the trial. Data were entered in a database as recorded in the CRF. To ensure data quality a double data entry was performed. Descriptive statistics are reported and illustrated as median and interquartile ranges for quantitative variables or absolute and percentage frequencies for categorical variables. All statistical analyses are based on the Intention-to-Treat Population. Primary and secondary endpoints were analyzed by the Institute for Clinical Epidemiology and Applied Biometry of the University Hospital Tübingen. 
[bookmark: _Hlk162293993]For efficacy analysis, the primary endpoint was analyzed as follows: The null hypothesis was that there is equal or greater decrease of OH (measured as % ECW) after 8 days in the group of patients with furosemide treatment compared to the group of patients with amiloride treatment. The alternative hypothesis was that there is a greater decrease of OH after 8 days in the group of patients with amiloride treatment compared to the group of patients with furosemide treatment. Normal distribution was assumed for OH in % ECW at baseline, after 8 days, and for the difference between baseline and day 8 (Shapiro-Wilk test p = 0.8181, p = 0.2553, p = 0.4196). For analysis of the primary endpoint variable a one-sided t-test for two groups was performed to test the null hypothesis against the alternative hypothesis. 
All secondary endpoints were compared and statistically assessed for descriptive purposes and not in a confirmatory sense. If adequate, secondary endpoints were compared and statistically assessed using t-tests or Wilcoxon tests for two groups or covariance techniques with baseline values as covariates in case of quantitative variables. Dichotomous data were compared and statistically assessed using Mantel-Haenszel chi-squared tests including relative risks and 95%-confidence intervals for relative risks. Safety was assessed by frequency tabulations and line listings for AEs and SAEs. Analyses exceeding primary and secondary endpoints as defined in the study protocol included tests of differences between study groups at baseline (day 0) and differences to baseline at day 8 and 16 and were performed by the study investigators with non-parametric tests (Wilcoxon rank-sum test, Wilcoxon signed rank test and Bonferroni corrections for multiple comparisons). Additional laboratory diagnostic included measurements of urinary excretion of diuretics and were documented and analyzed separately by the study investigators. 

Statistical significance was defined as a significance threshold of p < 0.05. Data analysis was performed using the statistical software packages SAS 9.4 by the Institute for Clinical Epidemiology and Applied Biometry. Study investigator used R studio version 4.1.2, GraphPad Prism 10.2.1 and Microsoft Office Professional Plus 2019 Excel version 1808.


Supplemental Table 1: Complete inclusion and exclusion criteria 

	Inclusion Criteria

	1. Acute nephrotic syndrome with proteinuria > 3.0 g/day and formation of edema.
2. Age ≥ 18 years at the time of signing the informed consent.
3. Understand and voluntarily sign an informed consent document prior to any study related assessments/procedures.
4. Ability to adhere to the study visit schedule and other protocol requirements. 
5. Use of adequate thrombosis prophylaxis due to the increased risk of thrombosis in nephrotic syndrome and the expected fluctuations in volume balance during study participation
6. Subject (male or female) is willing to use highly effective methods of contraception 
7. Female patients of childbearing potential (WOCBP) must agree to pregnancy testing before inclusion in the study.
8. Female patients must agree to abstain from breastfeeding during study participation and 28 days after study drug discontinuation.
9. All subjects must agree not to share medication.










	Exclusion Criteria

	1. Severe reduction of kidney function: Creatinine clearance or calculated GFR < 30 ml/min/1.73m² or acute kidney injury KDIGO stage 2 or 3 or anuria.
2. Hypovolemia or dehydration.
3. Uncontrolled diabetes mellitus.
4. Hypotension, systolic blood pressure < 90 mmHg
5. Hyperkalemia, plasma potassium concentration > 4.8 mmol/l
6. Hypokalemia, plasma potassium concentration < 3.3 mmol/l
7. Hyponatremia, plasma sodium concentration < 128 mmol/l
8. Hypercalcemia, ionized calcium > 2.0 mmol/l or total albumin corrected calcium > 3.0 mmol/l
9. Signs of cardiac decompensation (orthopnea, dyspnea NYHA IV)
10. Hepatic coma or precoma
11. Symptoms of gout
12. Current therapy with potassium-sparing diuretics (e.g. spironolactone) or potassium supplements
13. Women during pregnancy and lactation.
14. History of hypersensitivity to the investigational medicinal product, comparator or co-medication or to any drug with similar chemical structure or to any excipient present in the pharmaceutical form of the investigational medicinal product, comparator or co-medication.
15. Any other clinical condition that would jeopardize the patient’s safety while participating in this clinical trial.
16. Active participation in other clinical trials or observation period of competing trials.




Supplemental Table 2: Dose Modification as defined in the study protocol
	The following considerations were taken into account when determining the dose adjustments: 

	· The initial dosages determined on the basis of clinical experience and common clinical practice are amiloride 5 mg and furosemide 40 mg. The dose should be increased depending on the clinical effect. Dose should be increased by steps of one whole tablet of each, amiloride or furosemide. Maximum dose of amiloride is 15 mg and that of furosemide is 120 mg. 
· Based on previous own data, an overhydration (OH) of 1 l corresponds to approximately 4.25 % of extracellular water (% ECW). The daily weight loss of water should not exceed 1 l (corresponding to 4.25 %ECW) according to usual recommendations (safety criterion). 
· With a decrease of overhydration of less than 0.4 l (corresponding to 1.7 %ECW) per day, the response to the therapy is too low and the diuretic therapy should be increased (efficacy criterion).
· If decrease of overhydration under medication with amiloride or furosemide is treatment refractory, co-medication with HCT should be initiated after 8 days, with starting dose 12.5 mg and maximum dose 25 mg.
· Electrolyte disorders should lead to dose adjustments in case of plasma potassium < 3.3 mmol/l or > 5.3 mmol/l and plasma sodium < 125 mmol/l (safety criteria).
· Signs of acute kidney injury (increase of serum creatinine by ≥ 0.4 mg/dl) should lead to a dose reduction.
· Low blood pressure (BP) should lead to a dose reduction.
· When overhydration is no longer present, a maintenance dose based on the previous dose should be continued. Overhydration is no longer present, if OH is within the normal range of -1 to +1 l, corresponding to -4.25 to +4.25 %ECW.
The dose after dose adjustment is valid until the next study visit. If a safety criterion and an efficacy criterion are both met, the dose adjustment shall be performed on the basis of the safety criterion.



	Based on these considerations, dose adjustments are performed as follows:

	Reasons for increase (efficacy criteria):
· Decrease of OH is less than 1.7 %ECW per day 
	Reasons for decrease (safety criteria):
· Decrease of OH is more than 4.25 %ECW per day
· K >5.3 or <3.3 mmol/l
· Systolic BP < 90 mmHg or diastolic BP < 60 mmHg
	Reasons for pause of study medication (safety criteria):
· Increase of creatinine by >0.4 mg/dl since day 0
· K>5.6 or <3.0 mmol/l
· Na <125 mmol/l

	Increase is defined as
· Increase of study medication by amiloride 5 mg or furosemide 40 mg if current dose is amiloride 5 or 10 mg or furosemide 40 or 80 mg
· Addition of HCT 12,5 mg at day 8 or 12 or increase of HCT to 25 mg at day 12 if current dose of amiloride or furosemide is the maximum dose
	Decrease is defined as 
· pause of study medication for 1 day if current dose is amiloride 5 mg or furosemide 40 mg and then continue with amiloride 5 mg or furosemide 40mg
· reduction by amiloride 5 mg or furosemide 40 mg if current dose is amiloride 10 or 15 mg or furosemide 80 or 120 mg 
· pause of HCT at day 12 if present
	Pause of study medication is defined as pause of study medication until the next visit. 





Supplemental Table 3: Concomitant medication relevant for the study result 

	Concomitant medication at study entry
	Number of patients with medication

	Ramipril
	n = 9 (10 mg n= 2; 7.5 mg n= 1; 5 mg n=4; 2.5 mg n = 1; 1.25 mg n = 1)

	Candesartan
	n = 1 (8 mg)

	Valsartan
	n = 1 (80 mg)

	Prednisolone
	n = 8 (4 mg n = 1, 5 mg n =2, 10 mg n = 1, 17.5 mg n = 1; 20 mg n = 1, 30 mg n = 1, 40 mg n = 1)

	Tacrolimus
	n = 3 (2 mg n = 3)

	Concomitant medication initiated during study treatment phase (day 0-16)
	Number of patients with medication

	Ramipril
	n = 1 (2.5 mg)

	Candesartan
	n = 5 (4 mg n = 2; 8 mg n = 3)

	Prednisolone
	n = 2 (70 mg n = 1 at day 8; 80 mg n =1 at day 12) 






Supplementary Figure S2: Effect of amiloride and furosemide on fluid compartments
(a-d) Course of extracellular (ECW), intracellular (ICW) and total body water (TBW) as well as the ECW/ICW ratio as assessed by bioimpedance spectroscopy. 
(e-f) Course of the hemoglobin concentration and the hematocrit

p values are from Wilcoxon tests: # p < 0.05 vs. baseline, * p < 0.05 between arms 
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