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Supplementary Table 1: Search Strategy
	Pubmed Queries
	Results                [September 3rd, 2024]

	"urea to creatinine"[Title/Abstract] OR "urea creatinine"[Title/Abstract] OR "BUN creatinine"[Title/Abstract] OR "BUN to creatinine"[Title/Abstract] OR "Blood Urea Nitrogen to creatinine"[Title/Abstract] OR "BUN Cr"[Title/Abstract] OR "Urea Cr"[Title/Abstract] OR "UCR"[Title/Abstract] OR "urea and creatinine"[Title/Abstract] OR "BUN Scr"[Title/Abstract]
	9,392


	AND
	

	"Intensive care units"[MeSH Terms] OR "intensive care"[Title/Abstract] OR "ICU"[Title/Abstract] OR "critical care"[MeSH Terms] OR "critical care"[Title/Abstract] OR "critically ill"[Title/Abstract] OR "high-dependency care"[Title/Abstract]
	348,352

	Combined
	359



	Embase Queries
	# Articles

	'urea to creatinine':ti,ab,kw OR 'urea creatinine':ti,ab,kw OR 'bun creatinine':ti,ab,kw OR 'bun to creatinine':ti,ab,kw OR 'blood urea nitrogen to creatinine':ti,ab,kw OR 'bun cr':ti,ab,kw OR 'urea cr':ti,ab,kw OR 'ucr':ti,ab,kw OR 'urea and creatinine':ti,ab,kw OR 'urea creatinine ratio'/exp OR ‘BUN Scr’:ti,ab,kw
	15,646

	AND
	

	‘intensive care’:ti,ab,kw OR ‘ICU’:ti,ab,kw OR ‘intensive care unit’/exp OR ‘critical care’:ti,ab,kw OR ‘critically ill’:ti,ab,kw OR ‘critically ill patient’:ti,ab,kw OR ‘critical illness’:ti,ab,kw OR ‘critical ilness’/exp OR ‘high-dependency care’:ti,ab,kw
	592,094

	Combined
	847



	ScienceDirect Queries*
	# Articles

	"Urea to creatinine" OR "urea creatinine" OR "BUN creatinine" OR "blood urea nitrogen to creatinine" OR "UCR" 
	3,311

	AND
	

	[bookmark: _Int_9LZedspj]"intensive care" OR "critical care" OR “ICU”
	76,578

	Combined
	72



	Cochrane Library Queries
	# Articles

	[bookmark: _Int_Ux8I4Ysn]"urea to creatinine" OR "urea creatinine" OR "BUN creatinine" OR "BUN to creatinine" OR "blood urea nitrogen to creatinine" OR "BUN Cr" OR "urea Cr" OR "UCR" OR "urea and creatinine" OR "BUN Scr"
	1807

	AND
	

	[bookmark: _Int_sF7KN7hM]"intensive care units" OR "intensive care" OR "ICU" OR "critical care" OR "critically ill" OR "high-dependency care"
	46,574

	Combined
	162


* A maximum of 8 keywords could be entered into the search bar
Supplementary Figure 1: Flowchart of included studies
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Supplementary Table 2: JBI Critical Appraisal Table  
Table 2a: JBI Critical Appraisal Table for the Studies in Table 1: Role of UCR as a Catabolic Marker of Muscle and Indicator for Persistent Critical Illness
 
	Reference No 
	Q1 
	Q2 
	Q3 
	Q4 
	Q5 
	Q6 
	Q7 
	Q8 
	Q9 
	Q10 
	Q11 
	Total  

	
	JBI Critical Appraisal Checklist for Cross-sectional Studies

	Araújo et al. (1)
	 Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	 
	 
	 
	 8/8

	 
	JBI Critical Appraisal Checklist for Cohort Studies 

	Haines et al. (2)
	Y
	Y
	Y
	Y
	Y
	N/A
	Y
	Y
	Y
	Y
	Y
	10/10

	Vankrunkelsven et al. (3)
	Y
	Y
	Y
	Y
	Y
	N/A
	U
	Y
	U
	U
	Y
	7/10

	Moretti et al. (4)
	Y
	Y
	Y
	Y
	N
	N/A
	Y
	Y
	Y
	Y
	Y
	9/10

	Ravi et al. (5)
	Y
	N
	Y
	N
	N
	N/A
	U
	U
	U
	U
	N
	2/10

	Zhang et al. (6)
	Y
	Y
	Y
	Y
	Y
	N/A
	Y
	Y
	Y
	Y
	Y
	10/10

	Rugg et al. (7)
	Y
	Y
	Y 
	N
	N
	N/A
	Y
	Y
	Y
	N/A
	Y
	7/9

	Rousseau et al. (8)
	Y
	Y
	Y
	N
	N
	N/A
	Y
	Y
	U
	U
	Y
	6/10

	Yeong et al. (9)
	Y
	Y
	Y
	Y
	Y
	N/A
	Y
	Y
	U
	U
	Y
	8/10

	Zijlstra et al. (10)
	Y
	U
	Y
	N
	N
	N/A
	Y
	Y
	Y
	U
	U
	5/10


 

Table 2b: JBI Critical Appraisal Table for the Studies in Table 2: Impact of UCR on Mortality Risk in Critically Ill Patients 
 
	Author(s) 
	Q1 
	Q2 
	Q3 
	Q4 
	Q5 
	Q6 
	Q7 
	Q8 
	Q9 
	Q10 
	Q11 
	Total  

	
	JBI Critical Appraisal Checklist for Cohort Studies 

	Hu et al. (11)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	11/11

	Ma et al. (12)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	11/11

	Hu et al. (13)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	11/11

	Huang et al. (14)
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	10/11

	Wen et al. (15)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	11/11

	Sun et al. (16)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	U
	U
	Y
	9/11

	Puri et al. (17)
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	10/11

	Karatas et al. (18)
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N
	N
	8/11

	Chen et al. (19)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	11/11

	Chen et al. (20)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	11/11

	Li et al. (21)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	11/11

	Rachoin et al. (22)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	11/11

	Rugg et al. (23)
	Y
	U
	Y
	Y
	Y
	Y
	Y
	U
	Y
	Y
	Y
	9/11

	Chen et al. (24)
	Y
	U
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	10/11

	Murata et al. (25)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	11/11

	Statlender et al. (26)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	U
	Y
	10/11





Table 2c: JBI Critical Appraisal Table for the Studies in Table 3: Impact UCR on Nutrition in Critically Ill Patients 
 
	Author(s) 
	Q1 
	Q2 
	Q3 
	Q4 
	Q5 
	Q6 
	Q7 
	Q8 
	Q9 
	Q10 
	Q11 
	Total  

	
	JBI Critical Appraisal Checklist for Cohort Studies

	Haines et al. (27)
	 Y
	Y
	 Y
	 Y
	 Y
	N/A
	Y
	 Y
	 Y
	 Y
	 Y
	10/10

	Haines et al. (28)
	 Y
	N
	 Y
	 Y
	 Y
	N/A
	Y
	 Y
	 Y
	 Y
	 Y
	9/10


 
Appropriate appraisal for cross-sectional or cohort studies was used. Cross-sectional studies have 8 criteria, Cohort studies have 11 criteria, Y = Yes, N = No, U = Unclear, and N/A = Not applicable.   

Critical appraisal checklist cross-sectional studies: Item 1: Criteria for inclusion in the sample clearly designed; Item 2: Study objects and setting described in detail; Item 3: Exposure measured validly and reliably; Item 4: Objective, standard criteria used for measurement of the condition, Item 5: Confounding factors identified, Item 6: Strategies to deal with confounding factors, Item 7: Outcomes measured validly and reliably, Item 8: Appropriate statistical analysis.  

Critical appraisal checklist cohort studies: Item 1: Two similar groups/participants recruited from the same population; Item 2: Exposure / key characteristic clearly defined and measured consistently across participants; Item 3: Exposure measured validly and reliably; Item 4: Confounding factors identified, Item 5: strategies for confounding items stated, Item 6: Free of the outcome at the start of study (if applicable), Item 7: Outcomes measured validly and reliably, Item 8: Follow up time reported and sufficient, Item 9: Follow up complete or reasons mentioned, Item 10: Strategies to address incomplete follow-up, Item 11: Appropriate statistical analysis 

 





	
	
	



	
	
	




	
	
	



Supplementary Table 3: Summary of Articles Assessing the Impact of UCR on Other Roles in Critically Ill Patients 
	Title
	Author(s)
	Year of Publication
	Country of Origin
	Population & Sample Size
	Sex Distribution
	Inclusion/Exclusion Criteria
	Methodology
	Outcome Measures/ Definitions
	Key Findings

	Delirium

	Delirium: Comparison of four predictive models in hospitalised critically Ill elderly patients (29)
	Eden, B. M., Foreman, M. D., & Sisk, R.
	1998
	USA
	20 patients (10 with delirium, 10 without delirium)
	13 = M, 7 = F
	Inclusion: ≥60 years, ICU stay ≥72 hours, no delirium on admission. Exclusion: Patients with prior delirium or insufficient data. 
	Retrospective study applying four predictive models.
	UCR (BUN/Cr, unknown unit) and delirium onset. 
	1. Of the 14 independent variables in the model, UCR >18 was one of 3 variables that remained a significant predictor of delirium onset in the model.
2. On average, subjects without delirium had an admission UCR of 16.14 (SD 4.35) and with delirium 25.68 (9.32).

	Potential Usefulness of Blood Urea Nitrogen to Creatinine Ratio in the Prediction and Early Detection of Delirium Motor Subtype in the Intensive Care Unit (30)
	Park, W. R., Kim, H. R., Park, J. Y., Kim, H. E., Cho, J., & Oh, J.
	2022
	South Korea
	7122 ICU patients (50+ years)
	4297 = M, 2825 = F
	Inclusion: ICU patients. Exclusion: <50 years and missing data.
	A retrospective cohort study used multiple logistic regression to assess the correlation between UCR and delirium (patients were divided into 2 groups).
	UCR (BUN/Cr, mg/dL: mg/dL) and delirium (delirium symptoms at least once in ICU) and delirium motor subtypes (hypoactive or non-hypoactive; delirium subtype symptoms that first emerged)
	1. Higher UCR (>24.9 as optimal cut-off-off) at ICU admission was associated with higher rates of hypoactive delirium (OR 1.677, 95% CI 1.405-2.002). 
The prevalence of delirium in the non-hypoactive group was similar regardless of the UCR (OR 0.996, 95% CI; 0.99-1.002).


	Neurological function 

	Prognostic significance of the blood urea nitrogen to creatinine ratio in in-hospital cardiac arrest after targeted temperature management (31)
	Meng, Y. H., Lin, P. Y., Wu, Y. H., Hou, P. C., How, C. K., & Chen, C. T. 
	2022
	Taiwan
	84 patients after in-hospital cardiac arrest 
	53 = M, 31 = F
	Inclusion: ≥18 years, blood sample during CPR and targeted temperature management (TTM). Exclusion: died during TTM, missing data, incomplete TTM, DNR order
	Retrospective cohort study, multivariable logistic regression
	UCR (BUN/Cr, mg/dL: mg/dL), poor neurological outcome (Glasgow–Pittsburgh Cerebral Performance Categories
Scale, 1-2 good and 3-5 poor)
	1. Post-TTM UCR was one of the independent factors predicting poor neurological outcome at discharge (adjusted OR 1.081; 95% CI; 1.002-1.165; p = 0.043).
2. As a predictor of poor neurological outcome, a post-TTM UCR cut-off of 16.7 had a sensitivity of 61.9% and specificity of 70.0%.

	Urea–Creatinine Ratio (UCR) After Aneurysmal Subarachnoid Hemorrhage: Association of Protein Catabolism with Complication Rate and Outcome (32)
	Albanna, W., Weiss, M., Veldeman, M., Conzen, C., Schmidt, T., Blume, C., Zayat, R., Clusmann, H., Stoppe, C., & Schubert, G. A.
	2021
	Germany
	66 patients with aneurysmal subarachnoid haemorrhage (aSAH), 36 cardiac surgery patients
	aSAH: 15 = M, 51 = F, Cardiac surgery: 13 = M, 11 = F
	Inclusion: ICU, diagnosed with aSAH, admitted <24 hours of haemorrhage, >18 years, normal renal function at baseline. Exclusion: pre-existing renal insufficiency, incomplete UCR data, or receiving renal replacement therapy.
	This is a prospective cohort study comparing UCR in aSAH patients and cardiac surgery patients. UCR levels were monitored during the early phase (days 0-2) and the critical phase (days 5-7).
	UCR (Urea/Cr), delayed cerebral ischemia (DCI), DCI-related infarction, and long-term outcomes (12 months, modified Rankin scale).
	1. Within 2 days postoperatively, UCR increased significantly in both groups but decreased back to baseline on days 5-7 in cardiac surgery patients, while values increased significantly in patients with aSAH (p = 0.040). 
2. UCR in the early phase was significantly greater in patients with unfavourable clinical outcomes after 12 months (p = 0.015). 
3. Greater UCR during the critical phase associated with the development of DCI (cut-offcut-off UCR >62, p = 0.011), DCI-related infarction (cut-offcut-off UCR >66, p = 0.005) and poor clinical outcomes (p < 0.001)


	Adverse cardiac events

	Blood urea nitrogen, creatinine and urea nitrogen-to-creatinine ratio as predictors of in-hospital adverse cardiac events in acute myocardial infarction (33)
	Hartopo, A. B., Puspitawati, I., Arso, I. A., & Setianto, B. Y.
	2018
	Indonesia
	424 patients with acute myocardial infarction (AMI) in intensive cardiac care unit
	345 = M, 79 = F
	Inclusion: AMI (both ST elevation and non-ST elevation), intensive care cardiac unit stay, age 30-75 years. Exclusion: CKD or creatinine >2.5mg/dL, liver cirrhosis, heart failure NYHA ≥ II, comorbidities of acute infection and sepsis, upper gastrointestinal bleeding, and malignancies.
	Cohort study with in-hospital observation of adverse cardiac events. Logistic regression analysis. 
	UCR (BUN/Cr, mg/dL: mg/dL), adverse cardiac events  (death, heart failure, cardiogenic shock, reinfection, ventricular arrhythmia)
	1. UCR was associated with increased in-hospital cardiac events (unadjusted OR 2.01, 95% CI; 1.26, 3.21). However,  in the logistic regression analysis, only BUN emerged as an independent predictor, and UCR was no longer an independent predictor (adjusted OR 1.02, 95% CI; 0.44-2.33)
2. The cut-off point for UCR based on the ROC curve was determined at 12.26, with a sensitivity of 61.5% and a specificity of 55.8% for predicting in-hospital adverse cardiac events. 


	Cardiac arrest and cardiopulmonary resuscitation in hospitalised COVID-19 patients (34)
	Said, M. Z.-M., Ramirez, C. M., Comas-Garcia, A., Gonzalez-Lopez, J. S., Hussaini, N., & Varon, J.
	2023
	USA
	994 ICU patients with COVID-19
	559 M, 435 F
	Inclusion: Adult COVID-19 patients admitted to critical care who experienced in-hospital cardiac arrest. 
Exclusion: Patients with missing resuscitation data.
	Retrospective cohort study, binary and multiple logistic regression. 
	UCR (BUN/Cr), need for CPR, and mortality.

	1. There was a higher number of patients with UCR ≥20 on admission in the CPR group compared to the non-CPR group (60.2% vs 39.9%, p = 0.001)
2. UCR (≥20) was identified as a factor associated with a higher risk of death in patients who received CPR (RR 2.8 (1.1-7.0). 

	Renal dysfunction / renal fluid responsiveness

	Hemodynamically stable oliguric patients usually do not respond to fluid challenge (35)
	Felice, V. B., Lisboa, T. C., Vieira de Souza, L., Canevese Sell, L., & Friedman, G.
	2020
	Brazil
	42 ICU patients
	24 = M, 18 = F
	Inclusion: Oliguric ICU patients (urine output < 0.5mL/kg/h for 3 hours) and MAP > 60 mmHg. Exclusion: Patients <18 years, treated with diuretics, stage 3 AKI, chronic renal failure, likely to die <48 hours.
	Prospective observational study, areas under the ROC curve  
	UCR (Urea/Cr, mmol/L: mg/dL) and renal fluid responsiveness (urine output > 0.5mL/kg/h after fluid challenge). 
	1. UCR levels were not predictive of renal fluid responsiveness, with an area under the ROC of 0.525, 95% CI 0.366-0.681, p = 0.79). 

	The effect of the concurrent use of Dexmedetomidine (DEX) during the perioperative period on the renal function of patients following craniocerebral interventional surgery (36)
	Qian, L., Hu, N., & Yu, Y.
	2024
	China
	228 ICU patients (128 in the dexmedetomidine group, 100 in the control group)
	120 = M, 108 = F
	Inclusion: Patients aged 18–80 years who underwent craniocerebral interventional surgery, ASA class I-III. Exclusion: Patients with chronic renal failure, using nephrotoxic drugs, severe heart failure, reoperation <48 hours, and death <2 days.
	Retrospective cohort study. Data were collected before surgery and 1 and 2 days after surgery. 
	UCR (BUN/Cr, mmol/L:μmol/L) dynamics, comparing patients with and without dexmedetomidine therapy 
	1. Preoperatively and on day 1 after surgery, there are no differences in UCR between the two groups (dexmedetomidine therapy or not). On day 2, the authors report a slightly lower UCR in the dexmedetomidine group (p = 0.04).
2. The article reports low values for UCR due to the division of BUN (mmol/L) by creatinine (μmol/L).

	Metabolic parameters

	Reactivation of pituitary hormone release and metabolic improvement by infusion of growth hormone-releasing peptide and thyrotropin-releasing hormone in patients with protracted critical illness (37)
	Van den Berghe, G., Wouters, P., Weekers, F., Mohan, S., Baxter, R. C., Veldhuis, J. D., Bowers, C. Y., & Bouillon, R.
	1999

	Belgium
	14 ICU patients (+ 65 community-living control subjects)
	10 = M, 4 = F
	Inclusion: ICU patients with prolonged ICU stays (>2 weeks), expected stay of at least two more weeks, stable condition without dopamine treatment >72h. Exclusion: Age <18, pre-existing endocrine or metabolic diseases, renal failure requiring dialysis, various medications.
	Prospective, randomised, cross-over treatment study (placebo 5 days and GHRP-2 + TRH 5 days). Patients matched to community-living control subjects. 
	UCR (Urea/Cr, mg/dL: mg/dL)

	1. At the commencement of the study, the ICU cohort exhibited a higher UCR than the control group (84 ± 39 vs. 29 ± 5, p < 0.0001) despite both groups demonstrating comparable creatinine levels.
2. Following the infusion of GHRP-2 + TRH, a reduction in UCR was noted (with a mean decrease of -19% and -15% in both groups). A positive correlation was observed between the baseline UCR and the magnitude of change (p = 0.01).


	The link between hypermetabolism and hypernatremia in severely burned patients (38)
	Rugg, C., Strohle, M., Schmid, S., & Kreutziger, J.
	2020
	Austria
	9 severely burned ICU patients
	5 = M, 4 = F
	Inclusion: Non-pregnant patients >18 years old, with severe burn injuries, ICU length of stay >7 days, and at least one phase of hypernatremia (+ creatinine-clearance >30 mL/min). Exclusion: RRT before hypernatremia phase.
	Retrospective study 
	UCR (Urea/Cr, mg/dL: mg/dL), catabolic index (formula based on urea generation), and urea generation (renal urea excretion + serum urea changes (formula))
	1. Patients with an elevated UCR (>75) compared with a lower UCR have a higher catabolic index (9.3 vs. 5.9, p = 0.030) and higher urea generation rate (54.9 g/d vs. 35.8 g/d, p = 0.005)

	Nutrition studies

	Association between energy surplus and intensive care unit length of stay in critically ill patients: A retrospective cohort study (39)
	Page, A., Langan, A., Wan, Y. I., McNelly, A., Prowle, J., Pearse, R., & Puthucheary, Z.
	2024
	UK
	30 ICU patients
	21 = M, 9 = F
	Inclusion: ICU patients intubated for ≥3 days. Exclusion: Patients inspired oxygen fraction ≥65%, receiving palliative care, with bronchopleural fistula or cardiovascular instability.
	Retrospective cohort study.
	UCR (Urea/Cr, mmol/L:mmol/L), REE (Indirect calorimetry)

	1. There was no relationship of REE to UCR (R2 = 0.035; P = 0.19)
2. There was no difference in median UCR between the first to second (p = 0.21) and first to third measurement (p = 0.65) during ICU admission

	Effect of intermittent or continuous feeding and amino acid concentration on the urea-to-creatinine ratio in critical illness (40)
	Flower, L., Haines, R. W., McNelly, A., Bear, D. E., Koelfat, K., Damink, S. O., Hart, N., Montgomery, H., Prowle, J. R., & Puthucheary, Z.
	2021
	UK
	121 ICU patients
	81 = M, 40 = F
	Inclusion: ICU admission <24 h at enrolment, ≥18 years, anticipated mechanical ventilation >48h, enteral nutrition, multiorgan failure (SOFA score >2), expected stay >7 days and likely to survive >10 days. 
	Multicenter, single-blinded randomised controlled trial comparing intermittent vs. continuous feeding, unsupervised machine learning k-means analysis.
	UCR (Urea/Cr, mmol/L:mmol/L) trajectories day 0-10


	1. The baseline UCR was not significantly different between the two groups (although somewhat higher in the intermittent group, median 81 vs. 67, p = 0.111).
2. The median change in UCR within the 10-day study period was lower in the intermittent feed group compared to the continuous feed group (20 vs 36.39, p = 0.05).
3. The continuous group demonstrated a steeper positive gradient of UCR and a higher final UCR value than the intermittent group, with a cross-over point between days 5 and 6 (since the intermittent group had a higher baseline UCR)
4. Higher protein intake was not associated with higher UCR (p = 0.506), and no correlation was found between day 7 UCR and total or individual AA or essential AA concentrations. Also, a reduction in UCR was described with the use of RRT (p = < 0.001)

	Impact of early parenteral nutrition on metabolism and kidney injury (41)
	Gunst, J., Vanhorebeek, I., Casaer, M. P., Hermans, G., Wouters, P. J., Dubois, J., Claes, K., Schetz, M., & Van den Berghe, G.
	2013
	Belgium
	4,640 ICU patients
	3024 = M, 1616 = F
	Inclusion: Adult ICU patients with a caloric deficit (NRS score ≥3). Exclusion: terminal illness, oral nutrition, no central catheter, readmissions, BMI <17.
	Pre-specified analysis from EPaNIC study (randomised controlled trial comparing early (<48h) vs. late parenteral (>7d) nutrition in critically ill patients)
	UCR (Urea/Cr, mg/dL: mg/dL)

	1. The administration of parenteral nutrition at an early stage, as opposed to a later stage, was found to result in a notable elevation in the UCR from the fourth to the eleventh day of ICU stay.
2. Both groups demonstrated a progressive increase in UCR over time.

	Improving nutritional therapy of persistent critically ill patients by organisational measures: A before and after study (42)
	Viana, M. V., Pantet, O., Charrière, M., Favre, D., Bagnoud, G., Schneider, A. G., Eckert, P. & Berger, M. M
	2021
	Switzerland
	205 critically ill patients (150 pre-intervention, 55 post-intervention)
	156 = M, 49 = F
	Inclusion: >18 years, enrolled in the persistent critical illness program (ICU stay ≥10 days). Exclusion: major burns, traumatic brain injury.
	Retrospective analysis of prospectively collected data, group pre-intervention and group post-intervention.
	UCR (Urea/Cr, mmol/L:mmol/L) and intervention (dietician meetings, identification of patients with nutritional issues, direct communication). 
	1. Both groups exhibited comparable UCR at the outset of the study. However, the observed increase over time was significantly higher in the post-intervention group relative to the pre-intervention group (p = 0.0001). Furthermore, this discrepancy was evident in patients who did not undergo CRRT, exhibiting a more pronounced elevation in UCR following day 30 in the post-intervention cohort.
2. Both groups had an equal protein intake. However, the post-intervention group exhibited a greater energy intake after day 10.

	Is the serum-urea/creatinine ratio a valuable marker for protein catabolism in intensive care patients? (43)


	Hackl, J. M., Balogh, D., Mayr, A., Schobersberger, W., Galvan, O., Schimetta, W., & Polz, W.
	2004
	Austria (German language, translated title)
	64 ICU patients
	42 = M, 22 = F
	Inclusion: ICU patients, ICU stay >5 days. 
	Retrospective study 
	UCR (Urea/Cr, mg/dL: mg/dL) and urea production rate (urea excretion + change in urea in body water). Malnutrition: BMI <20 kg/m2 and creatinine-index  <60%
	1. The UCR was elevated at the commencement of treatment. Malnourished patients had a higher UCR than normally nourished patients at days 3 and 5 of their ICU stay (day 3 UCR 53±25 vs 36±16, day 5 64±23 vs 47±22). 
2. A positive correlation was identified between UCR and urea production across the entire cohort.

	Massive and disproportionate elevation of blood urea nitrogen in acute azotemia (44)
	Feinfeld, D. A., Bargouthi, H., Niaz, Q., & Carvounis, C. P.
	2002
	USA
	19 ICU patients
	10 = M, 9 = F
	Inclusion: ICU patients with BUN ≥ 100 mg/dL and Cr ≤ 5 mg/dL. 
	Prospective observational study 
	UCR (BUN/Cr, mg/dL:mg/dL) 

	1. Contributing factors to high UCR were serum albumin <2.5 (8/19), protein intake ≥100 (9/19), protein intake ≥1.5g/kg body weight (6/19), human immunodeficiency virus (2/19), gastrointestinal bleeding (2/19), infection (14/19) and sepsis (7/19)

	Regulation of the somatotropic axis by intensive insulin therapy during protracted critical illness (45)
	Mesotten, D., Wouters, P. J., Peeters, R. P., Hardman, K. V., Holly, J. M., Baxter, R. C., & Van den Berghe, G.
	2004
	Belgium
	363 ICU patients
	246 = M, 117 = F
	Inclusion: Critically ill patients in ICU for more than 7 days, part of a large RCT of intensive insulin therapy, mechanically ventilated surgical ICU patients. 
	Randomised controlled trial comparing intensive insulin therapy with conventional therapy.
	UCR (Urea/Cr)
	1. Intensive insulin therapy did not reduce UCR
2. UCR (averaged for both groups) increased from 41.9±1.1 on ICU admission 1 to 69.8±1.3 on day 8 and 69.1±1.5 on the last day of ICU stay


	The quotient of serum urea and serum creatinine to determine the protein breakdown in intensive care unit patients (46)
	Hackl, J. M., Balogh, D., Friesenecker, B., Schobersberger, W., Galvan, O., Schimetta, W., & Polz, W.
	2004
	Austria (German language, translated title)
	64 ICU patients
	42 = M, 22 = F
	Inclusion: ICU patients >3 days of ICU stay. Exclusion: Patients with renal failure or confounding conditions affecting protein metabolism.
	A retrospective study analysing the relationship between UCR and protein breakdown, measured by serum urea and creatinine levels.
	UCR (Urea/Cr, mg/dL: mg/dL) 

	1. UCR increased from ICU day 3 to day 11 (mean 40 to 65)
2. A positive correlation between urea production rate and UCR was found in normally nourished patients until ICU day 9 but not in malnourished patients. 
3. A negative correlation was observed between the creatinine index and UCR until day 11 


	Weak association between urea-creatinine ratio and c-reactive protein with nutritional risk in hospitalised patients with COVID-19: A cross-sectional study (47)
	Souza, J. S., Giglio, B. M., Lobo, P. C. B., Araújo, V. A., & Pimentel, G. D.
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	Brazil
	589 hospitalised COVID-19 patients
	324 = M, 265 = F
	Inclusion: Patients hospitalised with COVID-19, aged ≥18 years, with full biochemical and nutritional test data.

	Retrospective cross-sectional study, adjustments for sex, age and BMI. 
	UCR (Urea/Cr) and nutritional risk (defined by Nutritional Risk Screening (NRS 2002)).
	1. Weak association found between UCR and nutritional risk in ICU patients (OR 0.96, 95%CI 0.94–0.99, p=0.003). Patients with a higher UCR had a lower chance of nutritional risk. 



Abbreviations: 
The following table provides an overview of studies that have examined the role of UCR (urea-to-creatinine ratio) and its roles during critical illness. The table focuses on UCR and the most important inclusion and exclusion criteria; other possible study outcomes unrelated to UCR are not described. The table reports whether the studies used blood urea nitrogen to creatinine (BUN/Cr) ratios or urea-to-creatinine ratios, both of which are encompassed under the term UCR. Furthermore, in the event of a reported value, the unit of measurement utilised in the UCR is explicitly stated (mg/dL: mg/dL or mmol/L: mmol/L). For details regarding unit conversion, see Figure 2. Abbreviations: AA: Amino Acids, AMI: Acute Myocardial Infarction, aSAH: Aneurysmal Subarachnoid Hemorrhage, ASA: American Society of Anesthesiologists (classification), , BUN: Blood Urea Nitrogen, BUN/Cr: Blood Urea Nitrogen to Creatinine Ratio, CI: Confidence Interval, CKD: Chronic Kidney Disease, CPR: Cardiopulmonary Resuscitation, CRRT: Continuous Renal Replacement Therapy, DCI: Delayed Cerebral Ischemia, DNR: Do Not Resuscitate, EPaNIC study: Early versus Late Parenteral Nutrition in Critically Ill Adults, F: Female, GHRP-2: Growth Hormone-Releasing Peptide-2, ICU: Intensive Care Unit, M: Male, MAP: Mean Arterial Pressure, NRS score: Nutrition Risk Screening,  NYHA: New York Heart Association, REE: Resting Energy Expenditure, ROC: Receiver Operating Characteristic, RR: Relative Risk, SD: Standard Deviation, SOFA: Sequential Organ Failure Assessment, TRH: Thyrotropin-Releasing Hormone, TTM: Targeted Temperature Management, UCR: Urea-to-Creatinine Ratio.
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