[bookmark: _GoBack]

Online data supplement for:
Preventing severe asthma exacerbations in children: A randomised trial of mite impermeable bedcovers
Clare S Murray, Phil Foden, Helen Sumner, Elizabeth Shepley, Adnan Custovic and Angela Simpson.


This supplement has been provided by the authors to give readers additional information about their work.



Contents

Supplementary Methods	3
Dust sampling methodology.	3
Bedding Care instructions (given to all participants)	4
Index of multiple deprivation	4
Exploratory Subgroup Analyses	4
Figure E1 - Photographs of Encasings	6
Supplementary EResults	7
Table E1 - GINA classification of study participants at recruitment	7
Table E2 -  Der p 1 levels at recruitment in the Active and Placebo group.	7
Table E3 -  Multivariable model of time to first hospital attendance with a severe exacerbation of asthma.	9
Figure E2 - Distribution of number of hospital Attendances in those who attended one or more times	10
Per Protocol Analysis	11
Figure E3 - Proportion of children who suffered one or more severe exacerbation.	11
Figure E4 - Time to first exacerbation requiring hospital presentation.	13
Figure E5 - Time to first exacerbation requiring hospital presentation in children aged 3-10 years	14
Figure E6-  Time to first exacerbation requiring hospital presentation in children aged 11-17 years	15
Table E4 - Asthma control and quality of life questionnaire scores, compared between groups at each time point separately.	16
Table E5 - Acceptability of encasings	17
Figure E7 - Der p 1 levels in lounge floor (ng/m2) at recruitment and 12 months after intervention.	17
ITT Subgroup Analysis	19
Table E6 -Time to first hospital attendance with a severe exacerbation of asthma - Subgroup analysis.	19
Figure E8 - Time to first exacerbation requiring hospital presentation in children age 3 to 10 years	20
Figure E9 - Time to first prednisolone use in children aged 3-10 years	21



[bookmark: _Toc468193522]Supplementary Methods
[bookmark: _Toc468193523]Assessment of mite allergen exposure
1. Dust sample collection
Reservoir dust samples were collected from the living room floor and the child’s mattress. Dust samples were collected by vacuuming a 1m2 area using a Medivac dust sampler (airflow 45 l/s; Medivac Plc, Wilmslow, Cheshire, UK) for 2 minutes in a standardised fashion. The sampling head was loaded with a stainless steel mesh filter, to remove particles >300µm diameter, allowing a sample of fine dust to be collected onto a 5 µm pore size vinyl filter (Plastok Associates Ltd, Wirral, UK). Immediately after collection, the dust sample was transferred into a pre-weighed Petri dish and coded. The filled Petri dish was weighed to calculate the mass of fine dust collected and sample was stored at 4oC until extraction.  After each sample collection the sampling head was cleaned using 70% isopropyl alcohol. 
2. Extraction
A 100 mg aliquot of the dust was then extracted by rotation with 2 ml borate-buffered saline with 0.1% Tween20 pH 8.0, at room temperature for 2 hours before being centrifuged for 20 minutes at 2500 rpm at 4oC. The supernatant was stored at -20oC until analysis.
3. Measurement of house dust mite allergen
As the dominant mite species in the UK is Dermatophagoides pteronyssinus, we chose to measure the major allergen Der p 1 in the dust samples collected. In the UK, in previous studies Dermatophagoides farina accounts for ~ 0.5% of pyroglyphid mites collected and therefore Der f 1 was not measured.(1) 
4. Der p 1 ELISA
All samples were assayed for content of major Dermatophagoides pteronyssinus allergen Der p 1 using monoclonal antibody (mAb) based ELISA (Indoor Biotechnologies, Cardiff, UK) using the technique described by Luczynska et al.(2)  Ninety-six well micro titre plates (Immulon II Dynatech) were coated with 100µl of mAb 5H8 (0.1ml of 1/1000 dilution 5H8 in 50 mM carbonate-bicarbonate buffer, pH 9.6), overnight at 4oC. The wells were then washed twice with phosphate buffered saline-0.05% Tween 20, pH 7.4 (PBS-T) and patted dry. The wells were then blocked by adding 100µl of 1% bovine serum albumin (BSA) PBS-T to each well and incubating for 30 minutes at room temperature. Each well was washed twice with PBS-T.  100µl of diluted dust samples (starting at 1 in 5) were added and the plates were incubated for 1 hour at room temperature. A control curve was generated by adding doubling dilutions of the Universal Allergen Standard (containing 2500ng/ml Der p 1)  ranging from 250 – 0.5ng/ml Der p 1 in 1% BSA, PBS-T.  The wells were then washed 5 times with PBS-T, and then incubated with 100µl of diluted biotinylated anti- Der p 1 mAb 4C1(1/1000 dilution in 1% BSA, PBS-T) for 1 hour. The wells were washed 5 times with PBS-T and then incubated at room temperature for 30 minutes with 100µl Streptavidin Peroxidase (Sigma S5512, 0.25mg reconstituted in 1ml distilled water) diluted to 1/1000 with 1%BSA PBS-T. The wells were washed a further 5 times and the assays were developed by adding  100µl of 1mM azino-di(3 ethylbenzthiazoline sulfonic acid) (ABTS) in 70mM citrate phosphate buffer, pH 4.2 and 1/1000 dilution of H2O2. The plates were read using an EpochTM Microplate Spectrophotometer (BioTek® Instruments, Inc., Vermont, USA) when the absorbance (405nm) reached 2.0-2.4.   
Results were then calculated as µg Der p 1 per gram of fine dust collected (µg/g) or as total Der p 1 allergen collected (ng). The lower limit of detection for Der p 1 was 0.05µg/g. 
[bookmark: _Toc468193524]Bedding Care instructions (given to all participants)
The bedding you have been provided with need not be washed. In the event of an accident or spillage on the bedding please wash at 40oC on a normal cycle. For assistance with any matter regarding the bedding please call the study team on 0161291xxxx
[bookmark: _Toc468193525]Index of multiple deprivation
Index of multiple deprivation (IMD) as a marker of socioeconomic status was calculated from the postcode (serves a similar function to US zipcode; each postcode relates to on average 15 homes in a small geographic area) using http://tools.npeu.ox.ac.uk/imd/. Both the absolute value and the deprivation quintile group compared to national data for England were calculated. 
[bookmark: _Toc468193526]Exploratory Subgroup Analyses
To identify characteristics of subjects most likely to respond to treatment we conducted subgroup analyses (not pre-specified) based on age, GINA step, sensitisation status, exposure to passive smoking and socioeconomic status.(3) To assess whether any of the characteristics differed significantly between the randomisation groups in their effect on time to event, an interaction term was used. For each characteristic, the interaction term was added to the full multivariable Cox regression model and also to a model with just the characteristic and randomisation group.



[bookmark: _Toc468193527]Figure E1 - Photographs of Encasings
Photo graphs of Active (Left) and Placebo (Right) encasings (a) normal view (b) 5-fold magnification (c) 50 fold magnification, (d) 100 fold magnification
(a)
[image: C:\Users\moludas2\Dropbox\PAXAMA\photos\6713.jpg]
(b)
[image: C:\Users\moludas2\Dropbox\PAXAMA\photos\6726.jpg]
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[image: \\nask.man.ac.uk\home$\AllwaySync Folder 2012\research\paxama\blue\photos\active x50_3.jpg][image: \\nask.man.ac.uk\home$\AllwaySync Folder 2012\research\paxama\blue\photos\placebo x50_3.jpg]

(d)
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Supplementary EResults
[bookmark: _Toc468193529]Table E1 - GINA classification of study participants at recruitment
	GINA step
	Placebo covers
	Active covers 
(Mite-impermeable)

	1
	5
3.6%
	10
6.8%

	2
	67
48.6%
	66
45.2%

	3
	48
34.8%
	49
33.6%

	4
	17
12.3%
	21
14.4%

	5
	1
0.7%
	0
0.0%




[bookmark: _Toc468193530]Table E2 -  Der p 1 levels at recruitment in the Active and Placebo group. 
Results are shown as concentration of allergen (µg/g) and total allergen recovered (ng/m2))

	Dust reservoir
	Placebo covers

GM (95% CI)
	Active covers 
(Mite-impermeable)
GM (95% CI)
	P-value

	Der p 1 in living room floor (GM 95% CI, µg/g fine dust)
	0.40 (0.29-0.56)
	0.42 (0.31-0.58)
	0.82

	Der p 1 in living room floor (GM 95% CI ng/m2)
	51.66 (34.10-78.26)
	53.77 (36.20-79.89)
	0.89

	Der p 1 in Child’s mattress (GM 95% CI µg/g fine dust)
	1.06 (0.73-1.54)
	1.62 (1.17-2.24)
	0.09

	Der p 1 in Child’s mattress  (GM 95% CI ng/m2)
	167.57 (106.06-264.12)
	298.03 (197.89-521.08)
	0.06




[bookmark: _Toc468193531]Table E3 -  Multivariable model of time to first hospital attendance with a severe exacerbation of asthma.

	Predictor
	HR
	95% CI
	P value

	Active covers (Mite impermeable) (compared to placebo)
	0.55
	0.36-0.85
	0.006

	Age (in years)
	0.94
	0.88-1.00
	0.04

	Female sex (compared to male)
	0.98
	0.63-1.54
	0.94

	GINA step (3 or above compared to below 3)
	1.88
	1.21-2.92
	0.005

	Ethnicity (non-white compared to white)
	1.06
	0.67-1.69
	0.80

	Number of asthma hospital admissions in previous 12 months
	1.04
	0.87-1.25
	0.66

	Index of multiple deprivation Rank (compared to Rank 1)
	
	
	

	Rank 2
	0.39
	0.12-1.31
	0.03

	Rank 3
	0.42
	0.14-1.29
	

	Rank 4
	0.96
	0.37-2.48
	

	Rank 5
	1.20
	0.47-3.02
	

	Tobacco smoke exposure
	1.41
	0.89–2.22
	0.14


(If parents were unable to recall the exact date in the month when the event occurred, this was recorded as the 15th of that month. To ensure this did not result in bias, data was also analysed with the date set as 1st of the month and this did not alter the results.)[bookmark: _Toc468193532]Figure E2 - Distribution of number of hospital Attendances in those who attended one or more times
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[bookmark: _Toc468193533]Per Protocol Analysis 
(Figures E4-E7), n=208
[bookmark: _Toc468193534]Figure E3 - Proportion of children who suffered one or more severe exacerbation.
Significantly fewer children in the Active covers (mite-impermeable) attended hospital with one or more severe asthma exacerbation compared to the Placebo covers (28/101 [27.7%] versus 44/107 [41.1%], P=0.042). There was no significant difference in the proportion of children in the Active and Placebo group who required one or more course of OCS for an asthma exacerbation (49/101 [48.5%] versus 54/107 [50.5%], P=0.78) .
4A. Proportion of children who suffered one or more hospital attendance with asthma exacerbation
[image: ]
4B.   Proportion of children who required one or more course of OCS for asthma exacerbation                                                                                                               
       [image: ]         

[bookmark: _Toc468193535]Figure E4 - Time to first exacerbation requiring hospital presentation.
In the multivariable Cox regression analysis, this was significantly reduced in the Active covers (Mite-impermeable) compared with the Placebo covers (hazard ratio 0.46, 95% CI 0.28 to 0.76, P=0.002). Number at risk
Placebo		 107	    96	      84	       79	         76	           70	            64	              63
Active		  99	    96	      89	       85	         79	           76	            74	              74	

























[bookmark: _Toc468193536]Figure E5 - Time to first exacerbation requiring hospital presentation in children aged 3-10 years
Following stratification by age, time to first exacerbation requiring hospital presentation was longer in the active group  in children aged 3-10 years (hazard ratio  0.42, 95% CI 0.23 to 0.75, P=0.004).


Number at risk
Placebo		  80	    71	     61	       56	         55	           52	             47	               46
Active		  78	    76	     69	       67	         64	           61	             59	               59	





















[bookmark: _Toc468193537]Figure E6-  Time to first exacerbation requiring hospital presentation in children aged 11-17 years
For children aged 11-17 years there was no difference in time to first exacerbation between groups (hazard ratio 0.57, 95% CI 0.16 to 2.06, P=0.39). 




Number at risk
Placebo		  27	    25	      23	        23	          21	            18	               17	17
Active		  21	    20	      20	        18	          15	            15	               15	15	














[bookmark: _Toc468193538]Table E4 - Asthma control and quality of life questionnaire scores, compared between groups at each time point separately.
Measurements of asthma related quality of life and control were requested at 1 month, 4 month 8 months and 12 months by questionnaire, but completion rates were poor. For example for ACQ only 25 subjects in the Active group and 26 subjects in the placebo group completed the questionnaires at all time points. Furthermore, measurements could not be collected at baseline as all subjects had recently suffered an exacerbation as this was an inclusion criterion for the study; therefore it was not possible to adjust for baseline measures. PACQLQ and PAQLQ’s high score indicates better quality of life (1-7). ACQ low score indicates better control (0-6).
	Questionnaire
	Time point
	n
	Placebo covers
	n
	Active covers
(Mite-impermeable)
	P value

	PACQLQ
	1 month
	58
	5.48(5.13-5.82)
	62
	5.44(5.09-5.79)
	0.89

	PACQLQ
	4 month
	56
	5.77(5.43-6.11)
	60
	5.84(5.47-6.21)
	0.79

	PACQLQ
	8 month
	47
	5.89(5.51-6.27)
	54
	5.79(5.41-6.18)
	0.72

	PACQLQ
	12 month
	112
	6.15(5.93- 6.36)
	113
	6.15(5.93-6.37)
	0.99

	
	
	
	
	
	
	

	mini PAQLQ
	1 month
	24
	5.62(5.01-6.23)
	26
	5.31(4.78-5.83)
	0.43

	mini PAQLQ
	4 month
	21
	5.92(5.40-6.44)
	19
	5.56(4.98-6.13)
	0.33

	mini PAQLQ
	8 month
	19
	5.81(5.15-6.47)
	16
	5.69(5.03-6.36)
	0.80

	mini PAQLQ
	12 month
	25
	6.03(5.57-6.50)
	17
	6.20(5.84-6.57)
	0.57

	
	
	
	
	
	
	

	ACQ
	1 month
	59
	1.15(0.90-1.41)
	62
	1.20(0.86-1.54)
	0.83

	ACQ
	4 month
	56
	0.88(0.60-1.17)
	59
	0.88(0.57-1.18)
	0.97

	ACQ
	8 month
	39
	0.79(0.48-1.11)
	49
	1.0(0.65-1.33)
	0.40

	ACQ
	12 month
	108
	0.83(0.60-1.06)
	112
	0.67(0.50-0.85)
	0.29
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Table E5 - Acceptability of encasings 
(n=232, collected between 8 and 12 months into the intervention, by a researcher blind to group allocation)
	
	Placebo covers
	Active covers
(Mite-impermeable)
	P value

	Duvet slipped within encasing
	5.3%
	32.2%
	<0.001

	Encasing was noisy
	0.9%
	14.4%
	<0.001

	Encasing made them too warm
	1.8%
	3.4%
	0.64

	Encasing uncomfortable
	1.8%
	26.3%
	<0.001

	Considered removing the bedding
	2.6%
	25.4%
	<0.001

	Of those using the bedding at the end of the study -  stated they would continue to use after the study had finished
	89.4%
	87.3%
	0.68



[bookmark: _Toc468193540]
Figure E7 - Der p 1 levels in lounge floor (ng/m2) at recruitment and 12 months after intervention. 
Results are shown as geometric mean and 95% confidence interval for Active covers (mite-impermeable) (green dashed line) and Placebo covers (blue solid line)
[image: ]

[bookmark: _Toc468193541]ITT Subgroup Analysis 
[bookmark: _Toc468193542]Table E6 -Time to first hospital attendance with a severe exacerbation of asthma - Subgroup analysis.	Comment by Angela Simpson: Phil, can you please included somewhere how many children were included in each part of the analysis?
Hazard ratios are for Active group compared with the placebo group (Multivariable models, with HR for other variables not shown)
	Characteristic on which groups were stratified
	HR
	95%CI
	P value

	children aged 3-10 years
	0.54 
	(0.33-0.87)
	0.01

	children aged 11-17 years
	0.96 
	(0.33-2.80)
	0.94

	

	Sensitised only to mite 
	0.48
	(0.23-0.98)
	0.04

	Sensitised to mite and other allergens
	0.64
	(0.35-1.17)
	0.14

	

	Non- Smoking home
	0.49
	(0.26-0.90)
	0.02

	Any smoker in the home
	0.75
	(0.40-1.43)
	0.39

	

	GINA Step 1-2
	0.61
	(0.31-1.21)
	0.16

	GINA Step 3-5
	0.52
	(0.30-0.94)
	0.03

	

	Deprivation score in lowest Quintile of national reference data
	0.48
	(0.27-0.85)
	0.01

	Deprivation score in Quintiles 1-4 of national reference data
	0.83
	(0.43-1.59)
	0.57





[bookmark: _Toc468193543]Figure E8 - Time to first exacerbation requiring hospital presentation in children age 3 to 10 years
The risk of hospital presentation was significantly lower in the active group than the placebo group (HR 0.54 [0.33-0.87], p=0.012).

Number at risk
Placebo		 104	    90	      78	        68	          65	            58	             53	               52
Active		 108	   103	      95	        88	          82	            73	             70	               70	





















[bookmark: _Toc468193544]Figure E9 - Time to first prednisolone use in children aged 3-10 years
In the age-stratified analysis, the risk of prednisolone use was lower in the Active group amongst children aged 3-10 years (hazard ratio 0.69, 95% CI 0.46 to 1.04, P=0.077), but failed to reach significance. 


Number at risk
Placebo		 104	     87	       72	         63	           59	             52	               48                45
Active		 108	     99	       89	         79	           70	             56	               55                54	
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