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Supplementary Information

Supplementary Results

Recruitment and Retention

Enrollment

| Assessed for el

igibility (n=293) |

Raasans for exclusion (R=256)

Unlikaly to be intubated 248 haurs (n=124); SOF (n=58) uniikaly to
survive 10 days (n=22) >24 hours sincs ICU admissiondreceived
enleral feed =6 hours =13k wnlikely % meel nolritional
reguiraments within 72 hours [n=11); complex nuirSional needs
pravanting enteral teeding (n=6); COVID-related (n=5); recent 1GL
slay (n=5); lower limb amputesiprimany newomyapathy (n=4); co-
recruitment conflict (n=3); <18 years {n=2; unlikely that ICU stay 27
days (n=1); matabalic discrdaer (n=1]

Excluded (n=264)

+ Mot mesating inclusion criteria
[n=256)

+ Declined consent, NOK (n=6)

+ Declined consent, physician (n=2)

[ Allocation |

Randomized and entered study
(n=29)

Allocated to STANDARD feed (n=15)

+ Received allocated intervention (n=13)

+ Did not recaive allocated intervention (n=2)
- Died Day 2 (n=2)

Allocated to KETOGENIC feed (n=14)

+ Received allocated intervention (n=13)

+ Did not recaive allocated intervention (n=1)
- Feed withdrawn (ELC) Day 2 (n=1)

[ Follow-Up ]

Discontinued standard feeding regimen (n=1)
- Change to oral feed (n=1)

Discontinued ketogenic feed intervention

(n=1}

- Change o oral feed (n=1)

Analysis

Available for analysis (n=12)

- Primary analysis (feasibility of
recruiting and relaining patients o this
feeding study; safety and tolerability of
standard enteral feed)

- Sacondary analysis (feasibility of
collecting patient-ralated oulcomes
during 10-day enteral feading regimen
and follow-up pericd (up to 12 months)

Figure S1: Consort flow diagram

Available

for analysis (n=12)
Primary analysis (feasibility of recruiting
and retaining patients to receive
ketogenic feed, and of reconstiluting
feed; indusction of katogenesis from 10-
day intervention; safety and tolerability
of intarvention)
Secondary analysis (feasibility of
collacting patisnt-ralated outcomas
during 10-day intervention and follow-up
period (up lo 12 months)
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Figure S2: Recruitment rates and the effects of COVID-19 waves during the pandemic

Site No. Screened No. Recruited No. Retained
(%) (%)

RLH 258 27 23

BRI 35 2 1

TOTAL 293 29 (9.9) 24 (8.2)

Table S3: Recruitment across both sites. No.=number; RLH=Royal London Hospital
BRI=Bristol Royal Infirmary

Withdrawal reason Ketogenic Feed Arm (n=14) Standard Feed Arm (n=15)
No. (%) No. (%)

ICU d/c<7d (died) 0 2

Feed withdrawn (ELC) 1 0

Feed change to oral 1 1

Total 2(14.3) 3 (20)

Table S4: Reasons given for premature withdrawal of participants. ICU= Intensive Care Unit;
d/c<7d=discharged in less than 7 days; ELC=End of life care.
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Acceptability and Feasibility

Least Most

Difficult Difficult
How difficult did you find this study? 2.0 (1.0-3.9); n=22
How difficult was ketogenic feed administration? I I [ J [ 10 (1'0'1'(“ n=17
How difficult did you find managing Gl intolerance?- }—l 0 o—H o 2.0 (1.0-1.8); n= 20
How difficult did you find glucose control? :E. L 4 [ J 10 (1'0'1@; n=21

T T T T T T T T T 1
0 5 10

“Lack of pharmacists on study meant people were coming to me all day”
“4 Hour bags were inconvenient and increased work load, 24-hour bag was better”

Figure S3: Staff questionnaire data on feasibility and acceptability of delivering the intervention
Data are median (Inter-Quartile Range) scores from n=23. Variation in data come from the multi-
disciplinary sample population i.e. not all members of the team were involved in all aspects of the
study

Safety data

Serious Adverse Event summary Outcome

Brain stem death due to trauma-related dissection of tirelize

carotid arteries

Death from pulmonary embolism and biventricular Unrelated

failure

Metabolic acidemia secondary to hyperchloremia Unrelated; Clinicians stopped

and dapaglifozine dapaglifozine and continued ketogenic
feed

Death from chest sepsis Unrelated

Table S5: Severe Adverse Events and trial related outcomes.
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Days/events reported, No. (% High GRV*
total days/events)

STANDARD ENTERAL FEED 25(19.8)
(n=15)

KETOGENIC ENTERAL FEED 19 (17.3)
(n=14)

Vomiting**

7 (5.5)

9(8.1)

Diarrhoea
(3-days)?

8(53.3)

10 (76.9)

Diarrhoea
(daily)®

54 (42.9)

54 (53.5)

Prokinetic
Use

29 (22.8)

23(20.7)

Hypoglycaemia”®

2 (1.6)

0(0.0)

Hyper-
glycaemia”rr

73 (57.5)

29 (26.9)

Table S6: Adverse events *Days with Gastric Residual Volume >300mls; *Blood glucose <3.9mM; **Days with any vomiting (>10mls); **Blood
glucose 210mM; 2Three-day episodes of Bristol Stool Score T6 or T7; ®Days with Bristol Stool Score T6 or T7. GRV=Gastric Residual Volume.

Events
reported,
No. (%)

AKI
STANDARD ENTERAL FEED 1(6.6)
(n=15)
KETOGENIC ENTERAL FEED 1(7.1)

(n=14)

Metabolic acidosis

0(0.0)

2(14.3)%

1.78 (2.61-0.95)

Mean (95% Cl)

Base Excess

-1.68 (-1.01- -2.35)

Bicarbonate

26 (16.8-25.2)

22.6(23.3-21.9)

Table S7: Adverse events #Deemed by clinical team to be related to the ketogenic feed. AKI=Acute Kidney Injury.
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Nutritional Medium Chain Triglyceride concentrations and micronutrient delivered

Day D1 D2

Mean (%) 44.4 53.6
MCT

upper 52.8 61.9
level

lower 36.0 45.4
level

D3

62.1

69.9

54.2

D4 D5 D6 D7 D8 D9

69.1 77.1 76.3 76.1 74.5 73.9

78.4 86.1 86.4 88.1 87.3 84.3

59.9 68.1 66.1 64.1 61.7 63.5

Table S8: Concentrations of Medium Chain Triglycerides delivered per day as part of the ketogenic
feed. Data are mean % (95%Cl) of estimated energy requirements.

Micronutrient

Ketogenic Arm  Control Arm

Vitamin A (ugRE)
Vitamin D (ugRE)
Vitamin E (mg)
Vitamin C (mg)
Vitamin B1 (mg)
Vitamin B2 (mg NE)
Niacin (mg)
Vitamin B6 (mg)
Folic Acid (ug)
Vitamin B12 (ug)
Biotin (ug)
Pantothenic Acid (mg)
Vitamin K (ug)
Calcium (mg)
Phosphorus (mg)
Iron (mg)
Magnesium(mg)

Zinc (mg)

9060 9379
50 124
110 147
600 825
14 14
16 17
180 324
20 17
2000 2616
13 29
1500 486
60 52
200 644
2000 7907
1450 5849
140 132
1000 2190
150 115

D10

74.0

83.8

64.2
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lodine (ug) | 1500 1337
Copper (ug) | 10000 12900
Manganese (mg) | 10 27
Chromium (ug) | 250 657
Selenium (ug) | 550 655

Table S9 Mean total micronutrient delivery over the 10 day intervention period

Urinary Ketone Body Concentration
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Figure S4: Urinary beta-hydroxybutryrate during the 10-day intervention. Red lines represent
ketogenic feeding, and blue lines controls. N=14 subjects in the ketogenic arm and n=15 subjects in

the control arm
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Plasma Fatty Acid Concentrations
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Figure S5: Octanoic acid (A), decanoic acid (B), and dodecanoic acid (C) in plasma during the 10-day
intervention; octanoic:dodecanoic acid ratio (D). *p<0.05, **p<0.01 between arms (Two-tailed
Mann Whitney-U test). N=14 subjects in the ketogenic arm and n=15 subjects in the control arm

Glycaemic analysis.

The AUC of plasma glucose was higher in the control arm than in the intervention arm (367.8 vs.
316.9).
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Figure s6: Raw plasma glucose data across both trial arms.102 glucose readings in ketogenic arm vs
128 glucose readings in the control arm
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Figure S7: Respiratory Quotient (RQ) of a sub-group of patients receiving the ketogenic (red) and
control (blue) feeds. n=9 controls, n=9 ketogenic feeding
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Metabophenotyping
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Figure S8: Sparse Partial Least Squares Discriminant analysis of patient randomised to ketogenic
feeding on Day 1 (red triangle) and control feeding on day 1 (blue sphere). Clockwise from top
right: polar positive, non-polar positive, non-polar negative, polar negative. Error rates are
>20% (17%, 41%, 31% and 20% respectively), suggesting plot is overfitted and not true variance.
N=14 subjects in the ketogenic arm and n=15 subjects in the control arm
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Figure S9: Sparse Partial Least Squares Discriminant analysis of patient randomised control
feeding on Day 1 (blue sphere) and day 10 (blue triangle). Clockwise from top right: polar
positive, non-polar positive, non-polar negative, polar negative. Error rates are mixed >20%
(17%, 25%, 15% and 25% respectively), suggesting plot is at risk of overfitting a opposed to true
variance. N=14 subjects in the ketogenic arm and n=15 subjects in the control arm
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X-variate 2: 9% expl. var
X-variate 2: 8% expl. var
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Figure S10: Sparse Partial Least Squares Discriminant analysis of patient randomised to ketogenic
feeding on Day 1 (red sphere) and day 10 (red triangle). Clockwise from top right: polar positive,
non-polar positive, non-polar negative, polar negative. Error rates are <20% (10%, 12%, 15% and
10% respectively), suggesting plot is result of true variance. N=14 subjects in the ketogenic arm
and n=15 subjects in the control arm.
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