Supplementary material
Troponin Clearance via Continuous Renal Replacement Therapies in ICU
This supplementary appendix contains the complete descriptive tables, primary-analysis and sensitivity-analysis results, and residual-diagnostic summary supporting the revised manuscript. Tables S1–S6 reproduce the submission's descriptive tables with explicit between-modality p-values (Kruskal–Wallis for continuous variables; Fisher's exact / chi-squared for categorical). Tables S7–S8 present all models fit for the primary and secondary outcomes under the revised analysis plan. Table S9 gives the Spearman coefficients underlying Figure 4. Table S10 summarises the residual-normality diagnostics that motivated log-transformation of both outcomes.
Table S1. Demographics and outcome
Per patient (n = 40). Continuous variables are median [IQR]; categorical variables are n (%).
	Variable
	CVVHD
	CVVH
	CVVHDF
	p

	n
	14
	13
	13
	

	Age, years
	61.5 [39.0–72.2]
	65.0 [59.0–71.0]
	65.0 [60.0–78.0]
	0.478

	Weight, kg
	87.0 [79.8–96.6]
	80.0 [70.0–104.0]
	72.5 [60.0–82.0]
	0.174

	APACHE II score
	35.0 [28.8–40.5]
	29.0 [22.0–31.0]
	33.0 [31.0–38.0]
	0.082

	Male, n (%)
	11 (79%)
	10 (77%)
	9 (69%)
	0.839

	White ethnicity, n (%)
	12 (86%)
	13 (100%)
	13 (100%)
	0.418

	28-day mortality, n (%)
	5 (36%)
	4 (31%)
	7 (54%)
	0.448


p: Kruskal–Wallis for continuous, Fisher's exact / chi-squared for categorical variables.
Table S2. Baseline laboratory values on ICU admission
Per patient (n = 40). Values are median [IQR].
	Variable
	CVVHD
	CVVH
	CVVHDF
	p

	Sodium, mmol/L
	134.5 [129.8–141.0]
	136.0 [131.0–141.0]
	138.5 [137.0–141.2]
	0.408

	Potassium, mmol/L
	4.0 [3.8–4.8]
	4.4 [3.3–5.0]
	4.7 [4.5–5.8]
	0.339

	Urea, mmol/L
	16.6 [9.8–18.4]
	25.5 [15.6–32.7]
	9.0 [7.3–15.8]
	0.074

	Creatinine, μmol/L
	231.5 [170.0–529.0]
	219.0 [164.0–314.0]
	104.0 [72.8–243.2]
	0.095

	Haemoglobin, g/L
	10.1 [8.3–12.1]
	11.1 [8.8–14.0]
	9.9 [8.2–10.7]
	0.232

	Haematocrit, L/L
	0.3 [0.3–0.4]
	0.3 [0.3–0.4]
	0.3 [0.3–0.3]
	0.333

	Total protein, g/L
	59.0 [53.5–66.5]
	58.0 [52.0–59.0]
	59.5 [50.5–62.0]
	0.577

	Albumin, g/L
	30.5 [28.2–33.0]
	26.0 [22.0–31.0]
	28.0 [23.8–31.0]
	0.128

	Troponin T, ng/L
	121 [77-350]
	96 [66-176]
	124 [84-235]
	0.45

	Heart rate, bpm
	100.5 [83.5–119.5]
	86.0 [82.0–115.0]
	105.5 [92.2–122.2]
	0.225


p: Kruskal–Wallis test between modalities.
Table S3. Comorbidities, haemodynamics, vasopressor support, and acute MI diagnosis on ICU admission
Per patient (n = 40). Continuous variables are median [IQR]; categorical variables are n/N (%), where N excludes missing data.
	Variable
	CVVHD
	CVVH
	CVVHDF
	p

	Comorbidities
	
	
	
	

	  Congestive cardiac failure
	1/14 (7.1%)
	1/13 (7.7%)
	5/13 (38%)
	0.061

	  Ischaemic heart disease
	3/14 (21%)
	2/13 (15%)
	0/13 (0%)
	0.223

	  COPD
	3/14 (21%)
	4/13 (31%)
	1/13 (7.7%)
	0.283

	  Diabetes mellitus
	3/14 (21%)
	4/13 (31%)
	5/13 (38%)
	0.615

	  Peripheral vascular disease
	0/14 (0%)
	1/13 (7.7%)
	3/13 (23%)
	0.137

	  Chronic kidney disease
	5/14 (38%)
	2/13 (15%)
	3/13 (23%)
	0.208

	Haemodynamics on ICU admission
	
	
	
	

	  Systolic BP, mmHg
	130 [111-140]
	118 [93-122]
	105 [98-134]
	0.232

	  Diastolic BP, mmHg
	60 [53-77]
	54 [51-74]
	56 [52-62]
	0.832

	  Mean arterial pressure, mmHg
	81 [73-96]
	75 [71-95]
	72 [68-83]
	0.497

	  Heart rate, bpm
	100 [84-120]
	86 [82-115]
	106 [92-122]
	0.225

	Vasopressor support on ICU admission
	
	
	
	

	  Any vasopressor, n (%)
	9/14 (69%)
	12/13 (92%)
	11/13 (85%)
	0.331

	Diagnosis of acute MI on ICU admission
	
	
	
	

	  Acute MI present, n (%)
	1/14 (7.1%)
	1/13 (7.7%)
	1/13 (7.7%)
	0.994


p: Kruskal–Wallis for continuous variables; Fisher's exact / chi-squared for categorical. Section headers are shown in bold; values under each header are reported per category. Noradrenaline was the only vasopressor used in the cohort; no p-value is reported for this row because the categorical variable has only one non-missing level.
Table S4. Dialysis characteristics
Per observation (n = 96). Values are median [IQR].
	Variable
	CVVHD
	CVVH
	CVVHDF
	p

	Arterial blood flow, ml/min
	220.0 [180.0–220.0]
	220.0 [220.0–220.0]
	220.0 [200.0–220.0]
	0.106

	Total effluent volume, ml/h
	2000.0 [1500.0–2164.8]
	1600.0 [1140.0–2000.0]
	2200.0 [2000.0–3052.0]
	<0.001

	Prefilter replacement, ml/h
	–
	1300.0 [800.0–1800.0]
	800.0 [800.0–1300.0]
	–

	Effluent rate, ml/kg/h
	21.9 [19.6–27.4]
	18.1 [14.1–22.1]
	28.8 [25.0–37.8]
	<0.001

	Net ultrafiltration, ml/h
	100.0 [0.0–150.0]
	150.0 [25.0–200.0]
	100.0 [50.0–150.0]
	0.385

	Estimated clearance KE, ml/kg/h
	21.9 [19.6–27.4]
	16.1 [12.8–19.3]
	26.2 [23.0–36.2]
	<0.001

	Troponin clearance KT, ml/kg/h
	2.5 [1.6–4.4]
	2.5 [1.2–4.9]
	2.8 [2.0–3.8]
	0.912


p: Kruskal–Wallis test between modalities. Dose differences (effluent rate, total effluent) reflect standard clinical practice at our institution for each modality.
Table S5. Paired serum/effluent troponin and clearance outcomes
Per observation (n = 96). Values are median [IQR].
	Variable
	CVVHD
	CVVH
	CVVHDF
	p

	Serum troponin T, ng/L
	223.5 [87.5–386.8]
	103.0 [78.5–184.0]
	223.0 [108.0–369.0]
	0.057

	Effluent troponin T, ng/L
	16.6 [12.3–37.6]
	17.9 [14.1–22.3]
	14.5 [10.2–21.6]
	0.155

	Estimated clearance KE, ml/kg/h
	21.9 [19.6–27.4]
	16.1 [12.8–19.3]
	26.2 [23.0–36.2]
	<0.001

	Troponin clearance KT, ml/kg/h
	2.5 [1.6–4.4]
	2.5 [1.2–4.9]
	2.8 [2.0–3.8]
	0.912

	Serum/effluent troponin ratio
	6.8 [5.4–12.3]
	6.4 [4.1–9.6]
	9.9 [7.3–20.6]
	0.002

	Percentage of troponin in effluent
	14.7 [8.2–18.7]
	15.5 [10.4–24.5]
	10.1 [4.9–13.6]
	0.002


p: Kruskal–Wallis on pooled observations. These p-values are shown for descriptive consistency with the original submission; the formal inferential test for between-modality differences is the mixed-effects analysis reported in Tables S7–S8, which correctly accounts for repeated within-patient measurements.
Table S6. Laboratory results at CRRT initiation
Per patient (n = 40). Values are median [IQR]. These values were recorded once per patient at the time CRRT was commenced, and are reported per patient rather than per sample.
	Variable
	CVVHD
	CVVH
	CVVHDF
	p

	n (patients)
	14
	13
	13
	

	Sodium, mmol/L
	134.5 [129.2-137.8]
	140.0 [134.5-147.0]
	143.0 [139.8-144.0]
	0.015

	Potassium, mmol/L
	5.0 [4.2-5.6]
	5.0 [4.1-5.0]
	5.4 [4.7-5.8]
	0.241

	Urea, mmol/L
	20.4 [15.3-33.4]
	28.1 [17.9-40.2]
	20.9 [14.6-29.3]
	0.472

	Creatinine, μmol/L
	331.0 [271.0-496.0]
	253.0 [163.0-320.5]
	238.0 [172.5-333.0]
	0.116

	Haemoglobin, g/dL
	9.4 [8.8-11.2]
	9.8 [8.6-11.8]
	9.2 [8.6-10.7]
	0.908

	Haematocrit, L/L
	0.31 [0.26-0.36]
	0.28 [0.26-0.37]
	0.29 [0.27-0.33]
	0.988

	Total protein, g/L
	57.0 [53.0-64.8]
	58.0 [56.0-65.0]
	53.5 [46.5-57.0]
	0.116

	Albumin, g/L
	30.5 [28.0-33.0]
	28.0 [24.5-31.5]
	26.0 [24.0-28.2]
	0.032


p: Kruskal–Wallis test between modalities. Two variables differ between groups: serum sodium (CVVHD lower) and serum albumin (CVVHDF lower). These differences reflect underlying clinical heterogeneity at the time of CRRT initiation rather than artefact and are referenced in the Discussion.
Table S7. Primary outcome — estimated troponin clearance (KT)
Primary analysis and sensitivity analyses. Effect sizes are back-transformed percentage differences versus the CVVHD reference with 95% confidence intervals. The primary model is shown in bold.
	Analysis
	CVVH vs CVVHD
	CVVHDF vs CVVHD
	Joint p

	PRIMARY: log(KT) ~ modality + (1|patient)
	-18.5% (-53.8% to +44.0%)
	-3.8% (-45.6% to +70.4%)
	0.75

	(a) + e_rate (dose-adjusted)
	-10.3% (-48.2% to +55.4%)
	-29.9% (-61.0% to +26.0%)
	0.49

	(b) admission clustering
	-18.4% (-53.5% to +43.1%)
	-3.1% (-43.9% to +67.3%)
	0.74

	(c) GEE (id = patient)
	-18.8% (-55.6% to +48.7%)
	-5.0% (-38.9% to +47.7%)
	0.79

	(d) First obs per patient, Kruskal-Wallis
	distribution-free
	distribution-free
	0.83


All mixed-effects and GEE models are fit on log(KT); effect sizes are back-transformed (exp(β) − 1) × 100%. The Kruskal–Wallis sensitivity analysis uses raw KT values at each patient's first observation and is distribution-free.
Table S8. Secondary outcome — percentage troponin clearance
Primary secondary analysis and sensitivity analyses. Effect sizes are back-transformed percentage differences versus the CVVHD reference with 95% confidence intervals. The primary specification is shown in bold.
	Analysis
	CVVH vs CVVHD
	CVVHDF vs CVVHD
	Joint p

	PRIMARY: log(%clr) ~ modality + log(trop_s) + e_rate + (1|patient)
	-17.4% (-47.4% to +29.6%)
	-28.5% (-55.7% to +15.2%)
	0.37

	Unadjusted
	+3.0% (-38.2% to +71.6%)
	-39.3% (-63.7% to +1.5%)
	0.08

	(b) admission clustering
	-16.6% (-47.9% to +33.4%)
	-26.2% (-54.7% to +20.1%)
	0.46

	(c) GEE (id = patient)
	-17.2% (-47.8% to +31.4%)
	-27.4% (-56.3% to +20.5%)
	0.45

	(d) First obs per patient, Kruskal-Wallis
	distribution-free
	distribution-free
	0.032

	Outlier sensitivity (exclude t_ratio100 >= 100%)
	-12.6% (-42.5% to +32.7%)
	-24.3% (-51.4% to +17.8%)
	0.46


Primary secondary model is adjusted for log(serum troponin) and effluent rate to address the reviewer's confounding concerns. Outlier sensitivity excludes the single observation with t_ratio100 ≥ 100% (effluent > serum troponin, physiologically implausible).
Table S9. Figure 4 — Spearman rank correlations (KE vs KT)
Descriptive summaries. No p-values are computed or interpreted; the figure is exploratory.
	Modality
	n
	Spearman ρ

	CVVHD
	27
	0.05

	CVVH
	30
	0.43

	CVVHDF
	32
	0.39


Table S10. Residual normality diagnostics
Residuals from mixed-effects models for each outcome on raw and log scales (primary specification with modality as the only fixed effect beyond covariates). Log-scale residuals are approximately symmetric and were adopted as the primary specification.
	Outcome
	Skewness
	Excess kurtosis
	Shapiro–Wilk p

	KT (raw)
	+2.5
	+17.3
	<0.001

	log(KT)
	−0.1
	+2.8
	<0.001 (but symmetric)

	% clearance (raw)
	+3.2
	+18.5
	<0.001

	log(% clearance)
	+0.3
	+3.9
	<0.001 (but symmetric)


Skewness ~0 and excess kurtosis < 5 indicate acceptable approximation to the normal distribution for mixed-model inference. Shapiro–Wilk remains sensitive to minor deviations at n = 90; visual inspection of QQ plots (Supplementary Figure S1) supports the log-scale specification.
Supplementary Figure S1 — Residual diagnostics
A 16-panel composite figure showing histograms, QQ plots, residuals-versus-fitted, and residual histograms for each outcome (KT and percentage clearance) on both raw and log scales is provided as a separate PNG/PDF file (diagnostics_residuals.png), generated by 05_diagnostics.R. Key features are: raw-scale residuals show a pronounced right-skew funnel in residuals-versus-fitted plots and heavy tails in QQ plots; log-scale residuals show no such patterns and track the theoretical Gaussian reference line closely.
