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Scotland

	Table 1. Characteristics of Participating ICUs
	
	

	
	
	 Scotland 
	Total

	
	 Number of ICUs
	 n=7 
	n=158

	Hospital Type
	
	

	
	Teaching 
	 5 (83.3%)
	 122 (77.7%)

	
	Non-teaching 
	 1 (16.7%)
	 35 (22.3%)

	Size of Hospital (beds)
	
	

	
	mean (range)
	 641 (367-1080)
	 638 (138-4000)

	Multiple ICUs in Hospital
	
	

	
	Yes 
	 2 (28.6%)
	 80 (50.6%)

	
	No 
	 5 (71.4%)
	 78 (49.4%)

	ICU Structure
	
	

	
	Open 
	 0 (0%)
	 30 (19%)

	
	Closed 
	 7 (100%)
	 125 (79.1%)

	
	Other 
	 0 (0%)
	 3 (1.9%)

	 Case Types
	
	

	
	Medical 
	 7 (100%)
	 136 (86.1%)

	
	Surgical 
	 6 (85.7%)
	 140 (88.6%)

	
	Trauma 
	 5 (71.4%)
	 98 (62.0%)

	
	Pediatrics 
	 1 (14.3%)
	 26 (16.5%)

	
	Neurological 
	 3 (42.9%)
	 103 (65.2%)

	
	Neurosurgical 
	 1 (14.3%)
	 78 (49.4%)

	
	Cardiac Surgery 
	 0 (0.0%)
	 51 (32.3%)

	
	Burns 
	 1 (14.3%)
	 28 (17.7%)

	
	Other 
	 2 (28.6%)
	 18 (11.4%)

	Presence of Medical Director
	
	

	
	Yes 
	 7 (100%)
	 148 (93.7%)

	
	No 
	 0 (0%)
	 10 (6.33%)

	Size of ICU (beds)
	
	

	
	mean (range)
	 8 (5-13)
	 17 (4-75)

	Presence of Dietitian(s)
	
	

	
	Yes 
	 6 (85.7%)
	 134 (84.8%)

	
	No 
	 1 (14.3%)
	 24 (15.2%)

	Full Time Equivalent Dietitians (per 10 beds)
	
	

	
	mean (range)
	 0.5 (0.3-0.8)
	 0.4 (0.1-1.7)

	Numbe of Patients (per site)
	
	

	
	mean (range)
	 19.0 (13.0-20.0)
	 18.6 (9.0-26.0)

	
	
	
	


	 Table 2. Patient Characteristics
	
	

	
	
	 Scotland 
	Total

	
	 Number of Patients
	 n=133 
	n=2946

	Age (years)
	
	

	
	mean (range)
	 59.3 (18-88)
	 59.7 (12-99)

	Sex
	
	
	

	
	Female 
	 50 (37.6%)
	 1217 (41.3%)

	
	Male 
	 83 (62.4%)
	 1729 (58.7%)

	Admission Category
	
	

	
	Medical 
	 88 (66.2%)
	 1785 (60.6%)

	
	Surgical: Elective 
	 7 (5.26%)
	 419 (14.2%)

	
	Surgical: Emergency 
	 38 (28.6%)
	 741 (25.2%)

	Admission Diagnosis
	
	

	
	Cardiovascular / Vascular 
	 10 (7.52%)
	 565 (19.2%)

	
	Respiratory 
	 42 (31.6%)
	 780 (26.5%)

	
	Pancreatitis 
	 1 (0.75%)
	 52 (1.77%)

	
	Gastrointestinal 
	 28 (21.1%)
	 411 (14%)

	
	Neurologic 
	 16 (12%)
	 359 (12.2%)

	
	Sepsis 
	 19 (14.3%)
	 253 (8.59%)

	
	Trauma 
	 6 (4.51%)
	 284 (9.64%)

	
	Metabolic 
	 4 (3.01%)
	 62 (2.11%)

	
	Hematologic 
	 0 (0%)
	 17 (0.58%)

	
	Renal 
	 1 (0.75%)
	 39 (1.32%)

	
	Gynecologic 
	 0 (0%)
	 3 (0.1%)

	
	Orthopedic 
	 0 (0%)
	 11 (0.37%)

	
	Bariatric Surgery 
	 0 (0%)
	 3 (0.1%)

	
	Burns 
	 3 (2.26%)
	 18 (0.61%)

	
	Other 
	 3 (2.26%)
	 88 (2.99%)

	Apache II Score
	
	

	
	mean (range)
	 19.8 (3-37)
	 21.5 (1-50)

	Presence of ARDS
	
	

	
	Yes 
	 11 (8.27%)
	 379 (12.9%)

	
	No 
	 122 (91.7%)
	 2565 (87.1%)

	Length of ICU Stay (days)
	
	

	
	median [IQR]
	 9.3 [5.8-15.0]
	 10.5 [6.2-18.5]

	Length of Hospital Stay (days)
	
	

	
	median [IQR]
	 31.2 [17.7-40.6]
	 23.3 [14.1-37.1]

	Length of Mechanical Ventilation (days)
	
	

	
	median [IQR]
	 6.6 [2.9-12.5]
	 7.5 [3.6-15.8]

	Patient Died (within 60 days)
	
	

	
	Yes 
	 37 (28.5%)
	 803 (29.3%)

	
	No 
	 93 (71.5%)
	 1933 (70.7%)

	
	
	
	


	 Table 3. Patient Nutrition Assessment Information
	
	

	
	
	 Scotland 
	Total

	
	 Number of Patients
	 n=133 
	n=2946

	Height (meters)
	
	

	
	mean (range)
	 1.70 (1.45-1.90)
	 1.69 (1.00-2.03)

	Weight (kg)
	
	

	
	mean (range)
	 73.2 (30.0-148.0)
	 78.5 (30.0-310.5)

	BMI (kg|m2)
	
	

	
	mean (range)
	 25.1 (13.1-45.7)
	 27.5 (12.5-102.0)

	Weight Used in Calculate of Nutrition Prescription
	
	

	
	Actual (ABW) 
	 36 (27.1%)
	 1340 (45.5%)

	
	Estimated 
	 66 (49.6%)
	 596 (20.2%)

	
	Ideal (IBW) based on Hamwi formula 
	 0 (0%)
	 100 (3.39%)

	
	Ideal (IBW) based on BMI 20-25 Kg/m2 
	 29 (21.8%)
	 383 (13%)

	
	Adjusted by 25% (ABW x 0.25 + IBW) 
	 0 (0%)
	 256 (8.69%)

	
	Adjusted by 40% (ABW x 0.4 + IBW) 
	 0 (0%)
	 26 (0.88%)

	
	Adjusted average ((ABW + IBW) x 0.5) 
	 0 (0%)
	 71 (2.41%)

	
	No weight used in assessment 
	 0 (0%)
	 20 (0.68%)

	
	No assessment 
	 0 (0%)
	 34 (1.15%)

	
	More than one method used 
	 0 (0%)
	 10 (0.34%)

	
	Other 
	 2 (1.5%)
	 110 (3.73%)

	Method used to calculate Energy Requirements
	
	

	
	Harris Benedict Equation 
	 0 (0%)
	 388 (13.2%)

	
	Schofield Equation with no adjustment for stress and activity 
	 6 (4.51%)
	 45 (1.53%)

	
	Schofield Equation with adjustment for stress and/or activity 
	 125 (94%)
	 386 (13.1%)

	
	Mifflin-St. Jeor Equation 
	 0 (0%)
	 19 (0.64%)

	
	Ireton-Jones Equation 
	 0 (0%)
	 343 (11.6%)

	
	10-18 Kcal/Kg 
	 0 (0%)
	 15 (0.51%)

	
	19-21 Kcal/Kg 
	 0 (0%)
	 240 (8.15%)

	
	20-25 Kcal/Kg 
	 0 (0%)
	 156 (5.3%)

	
	>25-30 Kcals/kg 
	 0 (0%)
	 945 (32.1%)

	
	>30-35 Kcal/Kg 
	 0 (0%)
	 41 (1.39%)

	
	Provide 1200 – 1500 Kcal as standard 
	 0 (0%)
	 35 (1.19%)

	
	Provide >1500-2000 Kcal as standard 
	 0 (0%)
	 36 (1.22%)

	
	Indirect calorimetry 
	 0 (0%)
	 14 (0.48%)

	
	More than one method used 
	 0 (0%)
	 94 (3.19%)

	
	No assessment 
	 1 (0.75%)
	 59 (2%)

	
	Other 
	 1 (0.75%)
	 130 (4.41%)

	Prescribed Energy Intake (kcals)
	
	

	
	mean (range)
	 1848.6 (1000-2603)
	 1797.1 (480-3600)

	Prescribed Protein Intake (g)
	
	

	
	mean (range)
	 79.6 (32.0-138.0)
	 87.1 (17.0-248.0)

	Prescribed Energy Intake by Weight (kcals|kg)
	
	

	
	mean (range)
	 26.3 (15.8-42.2)
	 24.0 (4.1-49.9)

	Prescribed Protein Intake by Weight (g|kg)
	
	

	
	mean (range)
	 1.1 (0.6-1.6)
	 1.2 (0.1-3.9)

	
	
	
	


	 Table (from Figure 1.5). Overall Performance
	
	

	
	
	 Scotland 
	Total

	
	 Number of Patient-days
	 n=133 
	n=2908

	Calories from Nutrition Support
	
	

	
	mean (range)
	 65.6% (50.1%-92.4%)
	 50.7% (6.9%-92.4%)

	Proteins from Nutrition Support
	
	

	
	mean (range)
	 61.2% (40.4%-96.4%)
	 47.8% (3.3%-108%)

	Calories from EN
	
	

	
	mean (range)
	 59.0% (46.3%-72.7%)
	 45.3% (6.9%-86.5%)

	Proteins from EN
	
	

	
	mean (range)
	 55.4% (34.3%-77.4%)
	 42.1% (3.3%-95.9%)

	
	
	
	


	 Table 4. Overall Performance
	
	

	
	
	 Scotland 
	Total

	Adequacy of Calories from Total Nutrition Support (EN+PN+propofol)

	
	mean (range)
	 76.8% (66.9%-93.7%)
	 62.9% (24.0%-97.6%)

	Adequacy of Protein  from Total Nutrition Support (EN+PN)
	
	

	
	mean (range)
	 71.6% (55.0%-97.0%)
	 60.7% (18.6%-153%)

	Adequacy of Calories from EN in EN Only Patients
	
	

	
	mean (range)
	 66.4% (58.0%-79.3%)
	 54.4% (7.8%-95.4%)

	Adequacy of Protein from EN in EN Only Patients
	
	

	
	mean (range)
	 62.5% (44.2%-83.4%)
	 51.2% (4.4%-93.7%)

	
	
	
	


	 Table 5. Type of Nutrition Support
	
	

	
	
	 Scotland 
	Total

	
	 Number of Patients
	 n=133 
	n=2908

	Type of Nutrition Support
	
	

	
	EN Only 
	 89 (66.9%)
	 1950 (67.1%)

	
	PN Only 
	 2 (1.5%)
	 221 (7.6%)

	
	EN+PN 
	 35 (26.3%)
	 489 (16.8%)

	
	None 
	 7 (5.26%)
	 248 (8.53%)

	
	
	
	


	 Table (from Figure 2). Type of Nutrition Support
	
	

	
	
	 Scotland 
	Total

	Calories from NS
	
	

	
	mean (range)
	 74.2% (57.0%-92.9%)
	 61.7% (0.0%-97.3%)

	Protein from NS
	
	

	
	mean (range)
	 6.5% (0.6%-11.6%)
	 11.8% (0.0%-72.3%)

	Calories from EN
	
	

	
	mean (range)
	 9.0% (1.2%-14.7%)
	 6.7% (0.0%-71.8%)

	Protein from EN
	
	

	
	mean (range)
	 10.2% (2.9%-20.7%)
	 19.7% (0.0%-57.6%)

	
	
	
	


	 Table 6. Contraindication to EN in those receiving PN
	
	

	
	
	 Scotland 
	Total

	
	 Number of Patients on PN
	 n=37 
	n=710

	 No contraindication
	
	

	
	  
	 19 (51.4%)
	 357 (50.3%)

	Contraindication to EN
	
	

	
	Mechanical bowel obstruction 
	 1 (2.7%)
	 28 (3.9%)

	
	Bowel ischemia 
	 1 (2.7%)
	 56 (7.9%)

	
	Small bowel ileus 
	 16 (43.2%)
	 176 (24.8%)

	
	Small bowel fistulae 
	 0 (0.0%)
	 36 (5.1%)

	
	GI perforation 
	 2 (5.4%)
	 12 (1.7%)

	
	Short gut syndrome 
	 0 (0.0%)
	 2 (0.3%)

	Other reasons EN not provided
	
	

	
	Hemodynamic instability 
	 1 (2.7%)
	 108 (15.2%)

	
	Proximal bowel anastomosis 
	 9 (24.3%)
	 95 (13.4%)

	
	Not tolerating EN (High gastric residuals / emesis) 
	 0 (0.0%)
	 34 (4.8%)

	
	No access to small bowel / feeding tube blockage 
	 0 (0.0%)
	 17 (2.4%)

	
	Not tolerating EN (High gastric residuals / emesis) 
	 0 (0.0%)
	 0 (0.0%)

	
	Pancreatitis 
	 0 (0.0%)
	 15 (2.1%)

	
	GI Bleed 
	 0 (0.0%)
	 20 (2.8%)

	
	GI Surgery 
	 0 (0.0%)
	 23 (3.2%)

	
	Other 
	 3 (8.1%)
	 60 (8.5%)

	
	
	
	


	 Table 7. Initiation of EN
	
	

	
	
	 Scotland 
	Total

	
	 Number of Patients on EN
	 n=124 
	n=2397

	Initiation of EN
	
	

	
	Prior to ICU admission 
	 9 (7.26%)
	 163 (6.8%)

	
	0-24 
	 75 (60.5%)
	 949 (39.6%)

	
	>24-48 
	 23 (18.5%)
	 582 (24.3%)

	
	>48-72 
	 9 (7.26%)
	 304 (12.7%)

	
	>72 
	 8 (6.45%)
	 399 (16.6%)

	
	
	
	


	 Table (from Figure 3.1). Initiation of EN
	
	

	
	
	 Scotland 
	Total

	
	 Number of Patients on EN
	 n=133 
	n=2936

	Initiation of EN (hours)
	
	

	
	mean (range)
	 25.9 (12.1-39.8)
	 43.4 (0.0-149.1)

	
	
	
	

	 Table (from Figure 3.2). Timing to Initiation of PN from EN in Those Receiving EN+PN

	
	
	 Scotland 
	Total

	
	 Number of Patients on EN+PN
	 n=35 
	n=486

	Initiation of PN from EN (hours)
	
	

	
	mean (range)
	 15.0 (-54.7-95.0)
	 -14.7 (-202-217.0)

	
	
	
	

	 Table (from Figure 3.3). % patients starting PN after EN
	
	

	
	
	 Scotland 
	Total

	
	 Number of Patients
	 n=35 
	n=486

	0-24 hrs
	
	

	
	mean (range)
	 8.6 (0.0-33.3)
	 15.0 (0.0-85.7)

	0-48 hrs
	
	

	
	mean (range)
	 20.0 (0.0-50.0)
	 20.2 (0.0-100.0)

	
	
	
	


	 Table 8.1. Composition of Eneral Formulas
	
	

	
	
	 Scotland 
	Total

	Arginine enriched formula
	
	

	
	mean (range)
	 2.4% (0.0%-7.7%)
	 5.2% (0.0%-92.3%)

	Oxepa (all patients)
	
	

	
	mean (range)
	 0.8% (0.0%-5.3%)
	 1.5% (0.0%-40.0%)

	Oxepa (ARDS patients)
	
	

	
	mean (range)
	 0.0% (0.0%-0.0%)
	 4.5% (0.0%-100%)

	Glutamine enriched Formula (all patients)
	
	

	
	mean (range)
	 0.0% (0.0%-0.0%)
	 0.5% (0.0%-40.0%)

	Polymeric formulas
	
	

	
	mean (range)
	 99.2% (92.3%-100%)
	 99.3% (78.9%-100%)

	
	
	
	

	 Table  8.2. Glutamine Supplementation
	
	

	
	
	 Scotland 
	Total

	All glutamine supplementation - All patients
	
	

	
	mean (range)
	 0.0% (0.0%-0.0%)
	 5.9% (0.0%-100%)

	EN glutamine supplementation - All patients
	
	

	
	mean (range)
	 0.0% (0.0%-0.0%)
	 3.6% (0.0%-95.0%)

	IV/PN glutamine supplementation - All patients
	
	

	
	mean (range)
	 0.0% (0.0%-0.0%)
	 2.7% (0.0%-100%)

	All glutamine supplementation - EN patients
	
	

	
	mean (range)
	 0.0% (0.0%-0.0%)
	 6.3% (0.0%-100%)

	EN glutamine supplementation - EN patients
	
	

	
	mean (range)
	 0.0% (0.0%-0.0%)
	 4.1% (0.0%-100%)

	IV/PN glutamine supplementation - EN patients
	
	

	
	mean (range)
	 0.0% (0.0%-0.0%)
	 2.6% (0.0%-100%)

	All glutamine supplementation - PN patients
	
	

	
	mean (range)
	 0.0% (0.0%-0.0%)
	 13.3% (0.0%-100%)

	EN glutamine supplementation - PN patients
	
	

	
	mean (range)
	 0.0% (0.0%-0.0%)
	 4.0% (0.0%-100%)

	IV/PN glutamine supplementation - PN patients
	
	

	
	mean (range)
	 0.0% (0.0%-0.0%)
	 10.8% (0.0%-100%)

	All glutamine supplementation - Burn patients
	
	

	
	mean (range)
	NA
	 27.8% (0.0%-100%)

	All glutamine supplementation - Trauma patients
	
	

	
	mean (range)
	 0.0% (0.0%-0.0%)
	 7.9% (0.0%-100%)

	
	
	
	


	 Table 9. Feeding Protocols
	
	

	
	
	 Scotland 
	Total

	
	 Number of ICUs
	 n=7 
	n=158

	Feeding Protocol
	
	

	
	Yes 
	 7 (100%)
	 126 (79.7%)

	
	No 
	 0 (0%)
	 32 (20.3%)

	Gastric Residual Volume Tolerated in Protocol
	
	

	
	mean (range)
	 207 (200-250)
	 217 (50-500)

	 Algorithms included in Protocol
	
	

	
	Motility agents 
	 5 (83.3%)
	 88 (74.6%)

	
	Small bowel feeding 
	 5 (83.3%)
	 78 (66.1%)

	
	Withholding for procedures 
	 2 (33.3%)
	 52 (44.1%)

	
	HOB Elevation 
	 2 (33.3%)
	 85 (72.0%)

	
	Other 
	 0 (0.0%)
	 18 (15.3%)

	
	
	
	


	 Table (from Figure 4.). Strategies to optimize delivery and minimize risks of EN

	
	
	 Scotland 
	Total

	Motility Agents
	
	

	
	mean (range)
	 100% (100%-100%)
	 98.0% (35.7%-100%)

	Small Bowel Feeding
	
	

	
	mean (range)
	 6.3% (0.0%-20.0%)
	 9.8% (0.0%-100%)

	Head of Bed (HOB)
	
	

	
	mean (range)
	 33.3 (17.4-42.9)
	 32.1 (0.0-52.5)

	
	
	
	


	 Table (from Figure 5.) Calories Received from PN (Kcal|Kg|Day)
	
	

	
	
	 Scotland 
	Total

	
	 Number of Patients
	 n=37 
	n=710

	Calories from PN (Kcal/Kg/Day)
	
	

	
	mean (range)
	 19.0 (13.2-27.0)
	 16.6 (2.7-35.5)

	
	
	
	


	 Table 10. Use of Lipids
	
	

	
	
	 Scotland 
	Total

	
	 Number of Patient-days on PN
	 n=181 
	n=4863

	Lipids received
	
	

	
	Lipid Free 
	 27 (14.9%)
	 1331 (27.4%)

	
	Soybean oil based (LCTs) 
	 106 (58.6%)
	 2495 (51.3%)

	
	MCT/LCT physical mixture 
	 0 (0%)
	 332 (6.83%)

	
	MCT/LCT structured form 
	 21 (11.6%)
	 75 (1.54%)

	
	Olive Oil based 
	 27 (14.9%)
	 511 (10.5%)

	
	Fish Oil based 
	 0 (0%)
	 22 (0.45%)

	
	Mixture of soy oil, MCTs, olive oil, and fish oil 
	 0 (0%)
	 69 (1.42%)

	
	Other 
	 0 (0%)
	 28 (0.58%)

	
	
	
	


	 Table 11. Glycemic Control Protocol
	
	

	
	
	 Scotland 
	Total

	
	 Number of Patient-days
	 n=133 
	n=2905

	Glycemic Control Protocol
	
	

	
	Yes 
	 7 (100%)
	 129 (81.6%)

	
	No 
	 0 (0%)
	 29 (18.4%)

	Target of Blood Glucose: Lower (mmol|l)
	
	

	
	mean (range)
	 4.4 (4-5.5)
	 4.6 (3-10)

	Target of Blood Glucose: Upper (mmol|l)
	
	

	
	mean (range)
	 7.9 (6.9-10)
	 7.5 (5.1-15)

	Morning Blood Glucose (mmol/l)
	
	

	
	mean (range)
	 7.2 (4.8-10.5)
	 7.3 (2.9-45.0)

	Insulin Received (units)
	
	

	
	mean (range)
	 49.6 (6.5-182)
	 49.1 (0.64-505)

	Total Hypoglycemic Events
	
	

	
	Yes 
	 20 (15%)
	 566 (19.5%)

	
	No 
	 113 (85%)
	 2339 (80.5%)

	Hypoglycemic Blood Glucose (mmol/l)
	
	

	
	mean (range)
	 2.8 (1.1-3.5)
	 2.9 (0.7-3.5)

	
	
	
	


	 Table (Figure 6.2.) % Patient-days with blood glucose>10 mmol/l

	
	
	 Scotland 
	Total

	
	 Number of Patient-days
	 n=1079 
	n=25036

	%Patient-days with blood glucose>10mmol/l
	
	

	
	mean (range)
	 7.4 (4.0-13.8)
	 10.7 (0.0-47.8)

	
	
	
	


