
APPENDIX DATA



CONTENTS

	Content
	Page

	Title
	1

	Participating care homes
	1

	Methods
	2

	Discussion
	3

	References
	4

	Appendix Table 1
	6

	Appendix Table 2
	7

	Appendix Table 3
	7

	Appendix Table 4
	8

	Appendix Table 5
	9

	Appendix Table 6
	10

	Appendix Table 7
	10

	Appendix Table 8
	11

	Appendix Table 9
	12

	Appendix Table 10
	13





TITLE

Dietary nitrate supplementation for preventing and reducing the severity of winter infections, including COVID-19, in care homes (BEET-Winter)- a randomised placebo-controlled feasibility trial 

The following Appendix provides further information on the trial design and additional results.




PARTICIPATING CARE HOMES

Care homes who recruited and treated residents (number of residents)

Acer Court: Nottingham, Nottinghamshire (1): Linda Simpson.
Church farm Skylarks: West Bridgford, Nottinghamshire (11): Rachel Williams, Samantha McCormack.
Lynwood Court: Ascot, Berkshire (7): Maxine Freeman, Bonnie Trevellyan, Vikki Ribeiro.
Springbanks: Chesterfield, Derbyshire (8): Karen Busby, Laura Hill.
Wren Hall: Selston, Nottinghamshire (12): Anita Astle, Sophie Martin, Damian Mann.
Landermeads: Chilwell, Nottinghamshire (13): Ros Heath, Kimberley Borton, Katy Jackson, Helen Rain.




METHODS

Eligibility criteria

Care Home criteria
Inclusions
· Ideally CQC good or outstanding rating

Exclusions
· Care homes where their staff slept in the care home at night
· Small homes <18

Resident criteria
Inclusions
· Age >=65
· Taking a normal / soft diet
· Willing to take treatment having taste-tested a beetroot shot

Exclusions:
· Participating in another randomised intervention trial
· No consent (resident, or family if resident lacks capacity)
· Using a thickener with food
· Feeding tube
· Using antiseptic mouthwash 3
· Currently has an infection requiring hospitalisation
· Identified by care home staff to be in last few days of life
· Short-term respite care
· Care home staff
· Takes beetroot juice daily








DISCUSSION

Dietary nitrate/nitrite intake

The acceptable daily intake (ADI) of nitrate was set by the World Health Organisation 60 years ago at 0.06 mmol/kg (3.7 mg/kg) equating to 4.3 mmol/day [260 mg/day] for a 70 kg adult.10-12 Since care home residents have lower weights we adjusted this to 0.05 mmol [222 mg] for a 60 kg adult.

When assessing dietary nitrate intake, drinking water nitrate content should be included. Example dietary intake studies include one from 1989 where vegetarian diets contained ~4.3 mmol (260 mg0 nitrate/day, close to the ADI, and almost four times greater than a ‘normal’ diet, which contained ~1.2 mmol (73 mg) nitrate/day.16 In a recent and larger study, vegetable diets graded in quintiles of daily nitrate intake contained: highest quintile median 2.3 mmol (141 mg), mid quintile median 1.0 mmol (59 mg), lowest quintile median 0.4 mmol (23 mg) per day.17

Our population of care home residents had estimated daily nitrate intake of <30% although this sits in the population range.17
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APPENDIX TABLE 1

Design criteria in published cluster-randomised care home trials.

	
	Target
	N
	Homes
	N/home
	Active
	Control
	RRR
	ARR
	ICC
	Alpha
	1-ß 

	Infection
	
	
	
	
	
	
	
	
	
	
	

	Baldwin 2010 18
	MRSA
	480
	24
	20
	15.3
	17.0
	10
	1.7
	0.01
	5%
	80%

	Chami 2012 19
	All
	3,524
	44
	80
	4.1
	8.1
	
	4.0
	0.04
	5%
	90%

	Mody 2015 20
	UTI
	418
	12
	35
	
	
	23 S
	
	
	
	

	Gravenstein 2017 21
	Influenza
	75,917
	823
	92
	3.4
	3.9
	11.2
	0.5
	0.35
	5%
	80%

	Gravenstein 2018 22 
	Influenza
	2,957
	39
	76
	13.5
	20.1
	33.1
	6.5
	?
	5%
	?

	Loizeau 2019 23
	UTI/LRI
	410
	28
	15
	
	
	
	0.38
	0.01
	5%
	90%

	Arnold 2020 24
	UTI
	1,274
	22
	58
	0.30
	0.15
	50
	0.15
	0.07
	5%
	80%

	Teesing 2020 25
	Hand hygiene
	
	45
	6
	50
	35
	
	15
	0.40
	5%
	80%

	Others, selected
	
	
	
	
	
	
	
	
	
	
	

	OTCH 2015 26
	OT
	1042
	228
	4.6
	5.5
	5.3
	
	0.2
	0.37
	5%
	90%

	Walker 2016 14
	Falls
	52
	6
	8.7
	1.9
	4.0
	
	
	-
	-
	-

	Logan 2021 15
	Falls
	1308
	66
	20
	1.65pa
	2.5pa
	33%
	
	0.10
	5%
	80%



ICC: intra-cluster correlation; LRI: lower respiratory tract infection; MRSA: methicillin-resistant Staphylococcus aureus; OT: occupational therapy; UTI: urinary tract infection







APPENDIX TABLE 2

Care home recruitment and status

	Stage
	No. of care homes

	Intended
	30

	Expressions of interest
	16

	Contracts signed
	12

	Trained
	7

	Randomised
	7

	Recruited residents
	6

	Commenced juice
	5

	Completed juice
	5










APPENDIX TABLE 3

Feasibility outcomes

	Criteria
	N (%)

	Recruitment of 30 homes
	7 (23)

	Number of taste tests
	82 (21)

	Recruitment of 384 residents
	49 (13)

	Recruited / taste tested
	49 (60)

	Assessment of salivary/urinary nitrate
	27 (55)

	Ability to measure ordinal outcome, >90%
	48 (98)

	  Mortality, all cause
	0 (0)

	  Hospitalisation, all cause 21
	5 (10)

	  Infection in care home, needed healthcare input
	11 (23)

	  Infection in care home, no healthcare input
	0 (0)

	  No infection 
	32 (67)

	Time to first infection 22 days, median [quartiles]
	22.5 [18.0, 56.0]







APPENDIX TABLE 4

Timelines for trial

	Date
	Event

	28/07/20
	Protocol, first draft

	10/09/20
	UPH submission

	17/09/20
	IRAS submission

	21/09/20
	UPH rejection

	28/10/20
	Research Ethics Committee meeting (delay due to UPH rejection)

	09/11/20
	Research Ethics Committee, provisional opinion

	25/11/20
	Research Ethics Committee, final approval (ID 288542)

	26/11/20
	First contract with a care home

	07/12/20
	ISRCTN application

	21/12/20
	Vaccinations at care homes commence in UK

	16/12/20
	First randomisation of a care home

	22/12/20
	First care home received training on trial 

	05/01/21
	First care home completes baseline form

	13/01/21
	ISRCTN assignment (delay due to COVID-19/Christmas)

	14/01/21
	First care home started nitrate supplementation

	05/06/21
	Last care home started nitrate supplementation

	14/03/21
	First care completed nitrate supplementation

	05/08/21
	Last care home completed nitrate supplementation

	06/10/21
	Last care home completed follow-up









APPENDIX TABLE 5

Time to achieve milestones
Data are days, median [25th, 75th Quartiles] 

	
	Contract
	Testing
	Random-isation
	Training
	Juice arrival
	Consent
	Baseline
	Juice start
	Day 14
	Day 60
	Day 90

	Contact
	141 [141, 141]
	161 [161, 229]
	182 [162, 231]
	200 [167, 224]
	186 [166, 239]
	235 [180, 251]
	235 [193, 251]
	248 [209, 269]
	265 [228, 284]
	309 [298, 335]
	356 [340, 356]

	Contract
	X
	21 [20, 80]
	42 [21, 82]
	60 [26, 60]
	46 [25, 86]
	87 [39, 95]
	87 [52, 95]
	108 [68, 128]
	125 [87, 143]
	169 [157, 194]
	215 [200, 215]

	Testing
	
	X
	2 [2, 8]
	14 [5, 16]
	10 [6, 12]
	27 [15, 28]
	31 [27, 32]
	48 [40, 56]
	67 [55, 71]
	137 [106, 148]
	179 [127, 187]

	Random-isation
	
	
	X
	6 [4, 14]
	4, [4, 4]
	19 [14, 26]
	29 [19, 31]
	47 [38, 54]
	66 [53, 69]
	127 [104, 136]
	158 [125, 185]

	Training
	
	
	
	X
	-2 [-6, 0]
	13 [12, 27]
	27 [15, 27]
	43 [24, 48]
	62 [39, 65]
	109 [90, 132]
	140 [112, 190]

	Juice arrival
	
	
	
	
	X
	15 [10, 18]
	21 [15, 27]
	43 [30, 50]
	62 [45, 65]
	123 [96, 132]
	154 [117, 181]

	Consent
	
	
	
	
	
	X
	0 [0, 3]
	13 [12, 33]
	30 [27, 52]
	78 [74, 122]
	105 [99, 180]

	Baseline
	
	
	
	
	
	
	X
	13 [9, 16]
	30 [24, 35]
	75 [74, 105]
	105 [99, 163]

	Juice start
	
	
	
	
	
	
	
	X
	15 [15, 17]
	66 [63, 89]
	92 [92, 131]

	Day 14
	
	
	
	
	
	
	
	
	X
	51 [48, 70]
	77 [75, 116]

	Day 60
	
	
	
	
	
	
	
	
	
	X
	31 [29, 39]

	Day 90
	
	
	
	
	
	
	
	
	
	
	X







APPENDIX TABLE 6

Vaccination status against SARS-CoV-2
Data are number (%). No Moderna vaccination was administered.

	Vaccination
	Day 0
	Day 60
	Day 90

	COVID-19 (%)
	
	
	

	Single vaccination
	37 (82.2)
	38 (84.4)
	45 (95.7)

	  Pfizer
	18 (48.6)
	19 (50.0)
	19 (42.2)

	  AstraZeneca
	19 (51.4)
	19 (50.0)
	26 (57.8)

	  Time from first vaccination (days)
	-75.0 [-81.0, -59.0]
	-74.5 [-81.0, -20.0]
	-67.0 [-81.0, 2.0]

	Double vaccination
	0 (0.0)
	23 (53.5)
	26 (56.5)

	  Pfizer
	0 (0.0)
	17 (73.9)
	17 (65.4)

	  AstraZeneca
	0 (0.0)
	6 (26.1)
	9 (34.6)

	  Time from second vaccination (days)
	-
	18.0 [-3.0, 74.0]
	18.0 [-3.0, 79.0]

	  Influenza (%)
	44 (95.7)
	27 (96.4)
	17 (94.4)









APPENDIX TABLE 7

Salivary nitrate and nitrite, and urinary nitrate at baseline and whilst taking beetroot juice
Data are mean (standard deviation); comparison by ANCOVA including adjustment for baseline concentration. Analyses do not take account of cluster randomisation.

	Concent-ration
	
	Baseline
	
	On juice
	
	Difference
(95% CI)
	P

	
	All
	Nitrate
	Placebo
	Nitrate
	Placebo
	
	

	Nitrate, urine
	47.1 (76.4) [n=27]
	52.2 (75.6) [n=18]
	36.8 (81.5) [n=9]
	117.0 (154.6) [n=20]
	43.0 (75.0) [n=10]
	74.0 (-32.5, 180.5)
	0.0097

	Nitrate, saliva (mg/L)
	91.1 (93.9) [n=9]
	91.1 (93.9) [n=9]
	-
	247.2 (240.9) [n=9]
	-
	-
	-

	Nitrite, saliva (mg/L)
	15.8 (14.8) [n=9]
	15.8 (14.8) [n=9]
	-
	40.1 (38.2) [n=9]
	-
	-
	-








APPENDIX TABLE 8

Issues with trial

	Issue
	Implication
	Remedy

	Delay
	
	

	Trial did not receive UPH badging
	Delayed ethics approval and so start of trial and loss of multiple care homes.
	None

	Less interest by care homes in joining trial during second/third UK COVID-19 waves
	Intended 30+ care homes not recruited
	None

	Staffing
	
	

	High care home work-load exacerbated by COVID (PPE, increased testing, relative visits)
	Reluctance to take part in research
	Set research and network up before pandemic

	Care home withdrawal
	
	

	Commercial owner of CH overruled manager’s decision to participate
	CH withdrawal in spite of having signed a contract to participate. This caused over-ordering of nitrate juice and unnecessary costs.
	Contract with care home head-quarters prior to contacting individual care homes.

	Manager left and new manager did not want to participate
	CH withdrawal in spite of having signed a contract to participate. This caused over-ordering of nitrate juice and unnecessary costs.
	None

	Protocol violations
	
	

	Juice started before consent
	Protocol violation
	Juice stopped. Retraining.

	Juice started before baseline data collected
	Protocol violation. Juice might have altered baseline data
	Baseline data entered urgently.

	Event/SAE recording
	
	

	2 sites entered far more events/SAEs than the other 4 sites
	Both sites were randomised to nitrate, so event rate appears much higher in this group
	Detected after data lock. Further training, more sites and individual randomisation would reduce this problem

	Others
	
	

	CH staff members did not have own work-related email address
	Could not log into database
	CH asked staff to use personal email addresses or share emails








APPENDIX TABLE 9

Feedback from care home managers.

	Item
	Median [IQR] / N (%)

	Number of residents
	52.0 [37.5, 59.5]

	SARS-CoV-2 cases during Q1 2021
	0.0 [0.0, 12.5]

	Research in care homes
	

	   Appropriate to do research in this vulnerable population
	3 (75.0)

	   Research in care homes is beneficial
	4 (100.0)

	   COVID-19 research in care homes is timely
	3 (75.0)

	   I am happy that my care home was involved in this research
	2 (50.0)

	Important that my care home took part
	3 (75.0)

	Taking part will be useful in marketing the trial
	3 (75.0)

	Recruitment of residents
	

	   Fewer than expected
	2 (50.0)

	   About what was expected
	2 (50.0)

	   More than expected
	0 (0.0)

	Data collection
	

	   Far too little collected
	1 (25.0)

	   Too little collected
	0 (0.0)

	   About right collected
	2 (50.0)

	   Too much collected
	1 (25.0)

	   Far too much collected
	0 (0.0)

	Data entry by
	

	   One staff member
	4 (100.0)

	   Two or more staff members
	0 (0.0)

	Taste testing beetroot juice before enrolment was useful?
	4 (100.0)

	Juice palatability
	

	   Drank neat
	0 (0.0)

	   Diluted with orange juice
	1 (25.0)

	   Diluted with apple juice
	4 (100.0)

	   Drunk through a straw
	0 (0.0)

	Starting juice
	

	   All resident together
	3 (75.0)

	   Staggered start over several days
	1 (25.0)

	Computers/tablets in care home
	

	   Enough
	3 (75.0)

	   Trial-dedicated tablet would be useful
	1 (25.0)

	Guestimate on randomisation
	

	   Active
	1 (25.0)

	   Placebo
	2 (50.0)

	   Unknown
	1 (25.0)

	Free text comments
	

	Family feedback to manager
	“interesting trial”

	Care home manager
	“completing data time-consuming”







APPENDIX TABLE 10

Dietary nitrate and nitrite intake in care homes. 
Data are mean (standard deviation)

	
	ADI
	Without water
	With water

	Nitrate, mg/day
	222
	51.5 (44.4), 23.2%
	66.1 (56.9), 29.8%

	Nitrite, mg/day
	4.2
	0.4 (0.1), 10%
	0.4 (0.1), 10%



ADI: acceptable daily intake, assuming 60 kg adult.10-12 
Percentages represent proportion of ADI.


