


Asthma and Domestic Environment

 What is asthma (and allergy)

 Domestic environment
— Allergies
— Damp and mould
— Nitrogen oxides (gas)




What is Asthma ?7?

....widespread narrowing of the bronchial airways,
which changes its severity over short periodsroéti
either spontaneously or under treatment, and islnet
to cardiovascular disease.

+ bronchial hyperresponsivenepfaysiology

+ airway inflammationpathology

CIBA Symposium 1959




Descriptions of Asthma

AsthmaH Non-Asthma

wheezy bronchitis

occupational asthma cough variant asthma
post viral wheeze

Allergic — Eosinophil Non allergic— Neutrophil




Asthma Epidemiology

Wheeze — Asthma

Melbourne children prevalence Wheeze = 54%

Dunedin Cohort age 26 years0% 1 report wheeze
50% 2 or more

Perfect data wheeze = 100% by 20 years age




220%

10 to <20%
5 to <10%
<5%




PATHOLOGICAL CHANGES IN ASTHMA










Allergen in the airway

Constriction Inflammation
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Overview

Ann |. Woolcock and Peter |. Barnes

— -

What is Astio Why Does Asthma Differ in Severity Between

What Do W { Asthma? Patients”

What are the ¢ J Tevues? How Should Asthma Best be Managed?
What is the B0 in? '

How Important . ¢ - Factors?
How Should We Clacary Asthma?

What is the Role of igh”



Asthma - Overview

 What Is asthma?
“Despite the Immmense amount of material
presented here (2200 pages) we do not know the

answer to this question”

How should we classify asthma?
“The classification of asthma will remain a
problem until more Is known about the disé¢ase




Asthma - Overview

 Why does asthma differ in severity between
patients?

“We have little understanding of why the disease

differs in severity between patients’

How should asthma be managed?

“The whole area of management remains
controversial and has led to a mania in the
production of management guidelines




Asthma at thecoalface

History

Wheeze Family history

Allergies
+ IgE

reversible Hay fever

Eczema

alrflow obstruction TRIGLERS

+
Response to Rx OCCUPATION




*PEFR variability

Response to Rx
reduced variability
Increasing PEFR

PEFR = maximum “peak” airflow In litres/min




Wheezing Coughing Wheezing  Exercise Severe
at rest at night at night iInduced wheeze
(SOB)

No language on screen

Research staff read in local language(s):

- “Has your breathing been like this at any time
- “last yeal

- “last montfi







Asthma — domestic causes and global trends

answer to asthma would be found in bedroom
- Allergen exposure bedding
- +/- genes which are mixed in bedroom

Last 20 years — associations more complex and varied

Lots more data BUT less understanding



Asthma and domestic environment

 Domestic ‘causes’ primary and secondary
— allergy —

— House Dust Mite allergen
— Pet allergens

 Main reservoir
— Bedding and Carpets

e Treatment
— Remove pets, kill mites, denature allergen
— Cover bedding, remove carpets
— Ventilate houses — RH% < 50%

Too difficult implement, hard to show benefit
Non allergic asthma — endotoxin, moulds — beta glucan



Domestic Environmental
Allergens




Measure the chemical
causing allergy in dust

>2mcg/g- sensitisation
>10mcg/g- asthma attacks




Dermatophagmdes Pteronyssmtfe;ather loving

First seen 185@
Rediscovered 1960s

Most species live with birdg
2 species important and
live only with humans

close relative of spiders
feeds on skin scales and any organic material




‘valvé to control the
mite’s water supply from
the surrounding air

Cannot survive in
dry climates
Requires RH >50%
Desert

Mountains

- prevention strategy










Managing allergies
Bedding covers — pillows, duvets,
mattresses
Miticides, chemicals to denature allergen

Humidity control
— Problem — mites can survive 23/24 hrs ORH%

Low allergen pets, washing ??



Electron Microscopy of Synthetic (left) and
Feather (right) Pillow Encasement
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Asthma and domestic environment

Damp and cold
— Moulds - allergic and non-allergic

— Non specific effect of fungal wall material
« ? Primary and secondary

— Increased risk URTI - ?? Viral
— Other?

VOC’s — carpets, synthetic bedding, flooring
NOXx — unflued gas
ETS — only modifiable asthma risk factor



Table 2 Key results of the meta-analyses

Meta-analyses of health effects of dampness

No. Odds ratio central ~ Estimated % increase
Outcome Subjects  studies  estimate (Cl) in damp homes
Upper respiratory Al 13 1.70 (1.44-2.00 Y
tract symptoms
Cough All 18 1.67 (1.49-1.86] 50
Adults § 1.52 (1.18-1.96] -
Children 12 1.75 (1.56—1.96] —
Wheeze All 27 1.50 (1.38—1.64] 44
Adults 5 1.39 (1.04-1.85] —
Children 17 1.53 (1.39-1.68] —
Current asthma All 10 1.56 (1.30-1.86) 50
Ever-diagnosed All 8 1.37 (1.23-1.53) 33
asthma
Asthma All 4 1.34 (0.86—2.10] 30

development

Fisk, W et al. Indoor Air 2007; 17: 284



Moulds and Asthma Severity

e Asthmatics sensitised to moulds have more
severe asthma

— Studies asthma clinic and specialist referrals
— Hospital and ICU admissions

— Life threatening asthma and deaths

— A/E, hospsital admissions - spore counts
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Short communication

Sensitivity to fungal allergens is a risk factor

asthma

Backgroumd: Previcus studies have suggested that sensitivity to Alferneria and
Cladosporiwn may be nisk factors for life-threatening asthma. We have
immvestigated this by studying the relationship between slan tests for fungal spores
and admission to an intensive care umit ([CUN for asthma.

Methods: Slan prick tests for fungal spores (A{fernaria fenuis, Cladosporium
cladosporoides, Helminthosporium maydis, and Epicocowsn nigriin), cat dander,
house-dust mite (Dernatophagoides preronyssinus), and & seven-grass mix were
performed In three groups of patients: patients admitted to an ICU with an
attack of asthma; those who had received emergency treatment for asthma but
had not been admitted to an [CU, and those who had never required emergency
treatment for their asthma.

Results: Twenty of 37 patients (54%4) admitted to the ICU had a positive slan test
for ome or more fungal allergens compared with 15/50 patients (30%4) in each of
the other groups (£ =0.005). The ICU patients were no more likely 1o have
positive skin tests for the grass mix, cat dander, or house-dust mite than the other
patients.

Conchisions: A positive gkin test for fungal allergens is a nisk factor for
adrmission to an ICU with an acute attack of asthma.

Coppright © Munksgaard 2000

ALLEREY
TSEN ieS-A558

for life-threatening

P. N. Black, A. A. Udy, 8. M. Brodie

Department of Meadicine, Univarsity of Auckland,
Auckland, Mew Zeala nd

ey words: asthima; fungal allengans.

Dr Pater Black
Departmeart of Mleddicire
Apckland Hospital
Private Bag SF(FY
Auckland

Meawr Zzaland

Accaptect for publication 20 Dacember 19353



Table 1. Baseline characteristics of subjects

Mo, of Mean age

subjects [vears)® alefemale
G 37 J6.0+4598 13724
Hogpital h0 325+85 10/40
Commurnity® 50 159498 20430
Table 2. Percentage of positive skin tests for different allergens

Hospital Community |CU

Alternaria 2B.0% 24 1% A0 5%
Cladosporiim 14.0% 14.0% 24 3%
Epicocoum 20.0% 2.0% 21.6%
Halminthosporitm 14.09% 8 0% #1. 6%
All fungi 30.0% 30.0% B 1%
Grass mix 7B.0% 72 0% B9.5%
Cat dander B2.0% B2.0% B1.4%
0 pteronyssinus 90.0% B4.0% 89.2%




Sensitisation to airborne moulds and severity of asthma:
cross sectional study from European Community

respiratory health survey

Mahmoud Zureik, Catherine Neukirch, Bénédicte Leynaert, Renata Liard, Jean Bousquet,
Frangoise Neukirch, on behalf of the Furopean Community Respiratory Health Survey

Abstract

Ohjective To assess whether the seventy of asthma 1z
assaclated wath senatization to arborne moulds
rather than ta ather zeazonal or perermial aller zenz
Design Multicentre epidermalagical surveyin 30
centres,

Setting Eurapesn Comnrmunity respiratary health
sur vey.

Participants 1132 adults aged 20-44 pears wath
eurrent asthrma and with skin prick test results,

Main cutcome measure Seventy of asthma according
ta zcare bazed onforced expiratary volume in one
second, rmmber of asthma attacks, hospital
adrmsaane for breathung prablem s, snd use of
corficasteroidz in past 12 menthes,

Besults The frequency of senatisation ta meoulds
(Alternaria altornats or Cladosporium herbarum, ar
bath) mereased sigroficantl y with inareaang asthma
seventy (oddsratia 2,54 (95% confidence interval 1,56
ta 5.52) for etther for zevere » mild asthuna), Thos
azzaclation existed in all of the study areas (gathered
nta reglans), althoush there were differences m the
frenuency of senstization, There waz na aszoaation

1ty but the1dentificati on of such factars1z necessar y for
management and prevert on.

Senatization to arboarne sllergens might be
inwalved i the und et ing mecharnam s of severty The
aszodaticns between exposure, senatization, and
asthna have suggested that heuse dust mite,"t arimal
dander,®* cockroaches® pollens® mnd mould speres
have a causzal role mn development. Hewever, the azso
alations between senatization to diferent allergens and
the seventy of asthma have been poerly explored.

Senatization ta meoulds has been sugzgested az a
rick factor for Iife threatering asthrma Ina study of 11
patients wath epizades of respratory arvest, 10 had
paative resultz an skin prick testing for Alternaria alier-
nata compared with only 31 of the 99 matched
contrals with asthmna and ne hstery of respiratory
arrest’ It was recently reparted that 20 of 57 (52
patients adritted to an intenzive care unt for asthma
had a paative result an shn testing for ane or mare
fungal allergens (Alirmeric  lemids  Cladoshorfum
cladasborotdes, Helmanthosporame mapdis or Efreoccum
nigruwy compared with 0% 1n patients not admitted
ta ntenzve care uwrats, The patients admtted ta mten-
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Table 3 Associations between sensifisation to moulds and seventy of asthma (% of sensitised participants by seventy and odds rafios

(95% confidence inferval) for moderate versus mild asthma and severe versus mild asthma)

Current asthma

Mild {n=64) Moderate (n=333) Severe (n=235) P value for trand
Alternaria altemata
% sensitised 8.0 148 16.6 <{1.001
Unadjusted adds ratio 1 164 (1.08ta0 252) 205 (141 10 3.21) <{1.001
Multivariate adjusted odds ratin®™ 1 161 11.04 to 2 50) 204 1126 10 4 27) () 001
Cladasporium herbarum
o sensitised ! h4 111 (.00
Unadjusted odds ratio 1 141 (0.74 to 2 66) 207 (170 to 5.50) <) 00
Multivariate adjusted odds ratio™ 1 1.21 (0,62 to £ 36) 220 1172 0 5.54) (.00
Either mould
% sensitised 108 150 221 <{1.001
Unadjusted odds ratio 1 156 (1.0510 232) 244 (156 to 3.52) 0.0
Multivariate adjusted odds ratin® 1 148 (098 t0 2.24) 234 (162 to 3.60) 0.0

*Adjusted for age, sex, smoking, passive smoking, parental histony of asthma, and region.

Severity classified by score
Predicted FEV1

asthma attacks last 12/12
Hospital admissions last 12/12
Oral or ICS last 12/12
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Moisture damage and childhood asthma:
a population-based incident case—control
study

J. Pekkansn*™, A. Hyvarinen®, U. Haverinen-Shaughnsssy*, M. Korppi',
T. Putus* and A. Nevalainen*

ABSTRACT: Most previous studies on the association between mpisture damage and asthma
have been cross-sectional and relied on self-reported exposure and health. The present authors
studied the association by carrying out careful home inspections among new, clinically
determined cases of asthma and controls.

MNew cases of asthma aged 12-8B4 months {(n=121) were recruited prospectively and matched
for year of birth, sex and living area with two randomly selected population controls {(n=241).
Trained engineers visited all homes. Both cases and controls had lived =75% of their lifetime or
the past 2 yrs in their current home.

Risk of asthma increased with severity of moisture damage and presence of visible mould in the
main living guarters but not in other areas of the house. Cases more often had damage in their
bedroom. Associations were comparable for gtopic and nonatopic asthma and for children aged
=30 months or <30 months.

The present results, using standardised assessment of exposure and asthma, suggest that
moisture damage and mould growth in the main living guarters are associated with the
development of asthma in early childhood.
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Can damp home ‘cause
asthma??

o (Case control study
— New cases asthma age 12-84 months (121)
— Age, gender, municipality matched controls (2 )24
— Engineer assessment moisture damage
— Atopic and non-atopic asthma

ASTHMA ASSOCIATED WITH

e Living areas
— Visible mould and water damage

« Damage dose response effect
* Atopic asthma > non atopic



Nenatopic cases versus their

Atepic cases versus their

contrels contrels
n OR {(35% CI} n OR {95% Cl}
Main living area
=everity of damage —
Na 77 1 137 / ) 1 o
Minar or major 43 211 (0. BB-E 53 43 28B4 (1.15-7.08) \
Visible mould [ \‘
Mo B 1 a5 | 1
Yes 57 1.08 {0.37-3.64) o1 \\ 4,74 (02424 01 /
Damage in child’s bedroom™ ~_ -
Na a1 1 24 1
Yes °E 1.83 (0.57-6.25) 161 210 {0.73-8.01)




Mould and asthma severity

Outdoor mould exposure‘/
— ? Thunderstorm and seasonal associations

Evidence from NZ ‘/

Indoor exposure v needs more work
— Dampness water damage - development asthma ?

Need for objective measures”
— Building inspection vs self report
— Evidence for reporting bias
— Reports + objective markers
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RESEARCH

Effects of improved home heating on asthma in community
dwelling children: randomised controlled trial

PhilippaHowden-hapman, professor and direcior! Nevil Plersa, statistician,' Sarah Mcolks, programme
manager |ube Gllespie-Bennatl, PhD student,! Helen Viggars, resaarch fellow,! Malcolm Cunningham,
orincipal physicist? Rebyn Phipps, director* Mikaal Boulie, PaD student * Pér Fallstrom, postdoctaral
student,? Sasah Free, MPH student,' Ralph Chapman, associate professor and directorof envirenmental
studies * Bob Lioyd, assndate professor and director,® Knstin Wickans, senior research fellow,

Diavid Shields, research assistant, Michas! Baker, associate professer and codirector, Chiis Cunningham,
orofessor,” Allstair Woodward, professor and head ® Chrs Bullen, assaciate director of dinical trials unit?

Julfan Crane, professor and codinactor!

ABSTRACT

Objective To assess whethernon-polluting, more effective
home heating (heat pump, wood pellet burner, flued gas)
has a positive effect on the health of children with asthma,
Design Randomised controlled trial.

Setting Households in five communities in New Zezland.
Participants 409 children aged 6-12 years with doctor
diagnosed & sthma.

Interventions Installation of 2 non-polluting, more
effective hume heater before winter. The control group
received a replacement heater at the end of the trial.
Main cutcome measures The primary outcome was
change in lung fundion (peak expiratory How rate and
forced expiratory volume inone second, FEV,). Secondary
outcomes were child reported respiratony tract symptoms
and daily useofpreventer and relieverdrugs. Atthe end of
winter 2005 [haseling) and winter 2004 (follow-up)
parents report ed their child s genera | health, use of health
senvices, overall respiratory health, and housing
conditions. Nitrogen dioaide levels were measured
monthly far faur menths and temperatures inthe living
toom andchild’s bedroom were recorded howrly.

Results Improvements in lung function were not
significant |difference in mean FEV, 130.7 ml, 95%
confidence interval =20.3 to 281 7). Compared with
children in the contrel group, however, children inthe
intervention group had 180 fewer days off schoal (55%
confidence interval .11 to3.13), 0.0 fewer visits toa
doctor for asthma (011 to 0.62), and 0. 25 fewervisits to a
pharmaist for asthma (0,09 to 0.32), Children in the
intervenfion group also had fewer reports of poor health
(adjusted oids ratio 0.48, 95% confidence interval 0,31
1007 4), less sleep disturbed by wheezing (0.55, 0.35 to
0.85), less dry cough at night (0.52, 0.32t0 083, and
reduced scores forlwwerres piatory fract symptems (0,77,

Cto 1.64°Chand in the childs bedmomof 0.57°C (0.08°C
1o 1.08°0). Lower levels of nitrogen dioxide were
measured in the [iving rooms of the intervention
households than in those of the control hiousebolds
[zeometric mean 8.5 gg/m'v 157 wim’, POO01). A
similar effect was found in the children's bedrooms (7.3
pEfm 10.9 pg/m’, Pel.001).

Conclusion Installing non-polluting, more effective
heating inthe homes of childrenwith asthma did not
significa ntly improve Jung function but did significantly
reduce symptomsof asthma, days off school, healthcars
utilisation, and visits to a pharmacist.

Trial registration Clinical Trials KCTOOSE9 76 2

INTRODLCTION
Msthma i one ofthe mest prevalent chronic diseasesin
childhood In New Zealand about 28% of children
report sympoms of asthma, and asthma is the zecond
most commaon reasan for children being admitted to
hospital.! As well as the stress associated with having a
chronic disease, asthma can lead to higherutilisationof
health services and drug costs.* Children with asthma
are likely to have maore days off schoal, with adverse
effects onacademic performance,” and theircaregivers
may |ose significant time from work.*
Evidence is growing thatsymptomeofasthmacan be
aggravated or triggered by adverse aspects of the
indoor environment.* Evidence from studies of excess
marbidity and martality during winter in temperate
climates shows that temperatures in many homes are
helow the levels recommended by the Werld Health
Organization for maintaining health in vulnemble
populations.” This iz the case in New Zealand, where
hame heating seems not to he treated aza necessity lke
itizin the copler parts of continental Enrape,™

n 11 i 1



Table 3| Effect of heating intervention on parent reported health outcomes in children

No of % with Unadjusted Adjusted*
children outcome in
Health outcome (n=349)  controlgroup  Odds ratio (95% Cl) P value Odds ratio (95% Cl) P value
Poor or fair healtht 346 60 0.46 (0.30t0 0.71) <0.001 0.48 (0.31t0 0.74) <0.001
Attacks of wheezingt 345 43 0.68 (0.44 to 1.05) 0.08 0.71(0.45t01.11) 0.13
Sleep disturbed by wheeze 344 60 0.54 (0.35t0 0.83) 0.005 0.55(0.35t00.85) <0.001
Speech limited by wheeze 344 19 0.74 (0.43t0 1.27) 0.27 0.69 (0.40t0 1.18) 0.18
Wheeze during exercise 344 66 0.73 (0.46 t0 1.14) 0.16 0.67 (0.42 10 1.06) 0.09
Dry cough at night 345 66 0.50 (0.32t0 0.79) 0.003 0.52(0.32t00.83) 0.01
Diarrhoea 343 34 0.81(0.51to 1.26) 0.34 0.72 (0.45t0 1.16) 0.18
Vomiting 344 31 1.01 (0.64 to 1.59) 0.98 0.88 (0.55 to 1.40) 0.58
Ear infections 344 24 1.40 (0.85t0 2.31) 0.19 1.16 (0.68 t0 1.99) 0.58
Twisted ankles 346 12 1.86 (1.03 t0 3.35) 0.04 —§ —§

*Controlled for baseline measure.

tCompared with good, very good, and excellent health.

IMaore than four attacks per week compared with fewer than three attacks.
§Question not asked in 2005.




Table 4|Effect of heating intervention on daily differences of asthma symptoms and drug use as reported in daily diaries

No of person Unadjusted Adjusted*
Variable days No of children Mean ratiot (95%Cl)  Pvalue Mean ratiot (95% Cl) Pvalue
Lower respiratory 23 475 345 0.83 (0.66 t0 1.05) 0.12 0.77 (0.73t0 0.81) 0.01
tract symptoms
Cough at night 26532 352 0.80 (0.63 t0 1.00) 0.05 0.72(0.59t0 0.89) 0.002
Wheeze at night 26 407 351 0.78 (0.54t01.12) 0.18 0.67 (0.49t00.93) 0.02
Cough on waking 26 514 352 0.74 (0.58 t0 0.94) 0.02 0.67 (0.53t00.84) <0.001
Wheeze on waking 26 417 351 0.68 (0.49 t0 0.94) 0.02 0.60 (0.45t00.81) 0.001
Cough during day 27 348 365 0.90 (0.75 to 1.10) 031 0.84(0.70t01.01) 0.06
Wheeze during day 27 117 363 0.85(0.61t01.17) 0.32 0.78 (0.59 to 1.04) 0.09
Cough symptoms 23713 349 0.82 (0.67 t0 1.02) 0.08 0.75(0.62t00.92) 0.005
Overall wheeze 23532 345 0.76 (0.54 t0 1.07) 0.11 0.67 (0.50t00.91) 0.01
symptoms
No of reliever puffs 27 261 364 0.73 (0.46t01.14) 0.17 0.68 (0.44 t0 1.05) 0.08
Reliever use at 26725 352 0.52(0.24t01.13) 0.10 0.55(0.28t0 1.08) 0.08
night (yes orno)t
No of preventer 27 567 363 1.05(0.61t01.8) 0.87 1.08 (0.67 to 1.74) 0.74
puffs
Upper respiratory 26 844 360 0.95(0.76 to 1.19) 0.65 0.92 (0.74t01.14) 0.43
tract symptoms

*Adjusted for baseline outcome.
TAverage score for intervention group divided by average score for control group.

IBinary model used and results presented as odds ratio.




Asthma and homes

Allergens — bedding, carpets — dust

Damp and Moulds

— ?7? Cause asthma

— Specific allergy — rare
— Non specific effects

Chemicals
NOX

Open and closed fires?









