


Asthma and Domestic EnvironmentAsthma and Domestic Environment

•• What is asthma (and allergy)What is asthma (and allergy)
•• Domestic environmentDomestic environment

–– AllergiesAllergies
–– Damp and mouldDamp and mould
–– Nitrogen oxides (gas)Nitrogen oxides (gas)



What is Asthma  ??What is Asthma  ??

…….widespread narrowing of the bronchial airways, .widespread narrowing of the bronchial airways, 
which changes its severity over short periods of time which changes its severity over short periods of time 
either spontaneously or under treatment, and is not due either spontaneously or under treatment, and is not due 
to cardiovascular disease.to cardiovascular disease.

CIBA Symposium 1959CIBA Symposium 1959

+ bronchial hyperresponsiveness  + bronchial hyperresponsiveness  physiologyphysiology

+  airway inflammation  +  airway inflammation  pathologypathology



Descriptions of AsthmaDescriptions of Asthma

AsthmaAsthma NonNon--AsthmaAsthma

wheezy bronchitiswheezy bronchitis

cough variant asthmacough variant asthmaoccupational asthmaoccupational asthma

post viral wheezepost viral wheeze

Allergic Allergic –– EosinophilEosinophil Non allergic Non allergic –– NeutrophilNeutrophil



Asthma EpidemiologyAsthma Epidemiology

WheezeWheeze AsthmaAsthma==

Melbourne children prevalence Wheeze = 54%Melbourne children prevalence Wheeze = 54%

Dunedin Cohort age 26 years Dunedin Cohort age 26 years –– 70% 1 report wheeze70% 1 report wheeze
50% 2 or more50% 2 or more

Perfect Perfect ‘‘ datadata’’ wheeze = 100%  by 20 years agewheeze = 100%  by 20 years age



<5%

5 to <10%

10 to <20%
  20%

12 month period prevalence of asthma symptoms in 12 month period prevalence of asthma symptoms in 
1313--14 yr old children 14 yr old children 







ALLERGY



Allergen in the airway

InflammationConstriction







Asthma  Asthma  -- OverviewOverview

• What is asthma?

““ Despite the immense amount of material Despite the immense amount of material 

presented here (2200 pages) we do not know the presented here (2200 pages) we do not know the 

answer to this questionanswer to this question…”…”

• How should we classify asthma?

““ The classification of asthma will remain a The classification of asthma will remain a 

problem until more is known about the diseaseproblem until more is known about the disease””



Asthma  Asthma  -- OverviewOverview

• Why does asthma differ in severity between 

patients?

““ We have little understanding of why the disease We have little understanding of why the disease 

differs in severity between patientsdiffers in severity between patients……..””

• How should asthma be managed?

““ The whole area of management remains The whole area of management remains 

controversial and has led to a mania in the controversial and has led to a mania in the 

production of management guidelinesproduction of management guidelines…”…”



Asthma at the Asthma at the ‘‘ coalfacecoalface’’

HistoryHistory
WheezeWheeze

++
reversiblereversible

airflow obstructionairflow obstruction

++
Response to RxResponse to Rx

Family historyFamily history
AllergiesAllergies
IgEIgE
Hay feverHay fever
EczemaEczema
TRIGGERSTRIGGERS

OCCUPATIONOCCUPATION



•PEFR variability

•Response to Rx
reduced variability
increasing PEFR

PEFR = maximum “peak” airflow in litres/min



Wheezing Wheezing 
at restat rest

CoughingCoughing
at nightat night

WheezingWheezing
at nightat night

ExerciseExercise
inducedinduced

SevereSevere
wheezewheeze
(SOB)(SOB)

No language on screenNo language on screen
Research staff  read in local language(s): Research staff  read in local language(s): 
-- ““ Has your breathing been like this at any timeHas your breathing been like this at any time””
-- ““ last yearlast year””
-- ““ last monthlast month””





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

• 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 glucans



Domestic Environmental
Allergens



Measure the chemical Measure the chemical 
causing allergy in dustcausing allergy in dust

>2mcg/g >2mcg/g -- sensitisationsensitisation
>10mcg/g >10mcg/g -- asthma attacksasthma attacks



blindblind
8 legs8 legs
close relative of spidersclose relative of spiders
feeds on skin scales and any organic materialfeeds on skin scales and any organic material

Dermatophagoides Pteronyssinus Dermatophagoides Pteronyssinus ““ feather lovingfeather loving””

First seen 1850First seen 1850’’ ss
Rediscovered 1960sRediscovered 1960s
Most species live with birdsMost species live with birds
2 species important and 2 species important and 
live only with humanslive only with humans



‘‘ valvevalve’’ to control theto control the
mitemite’’ s water supply from s water supply from 
the surrounding airthe surrounding air

Cannot survive in Cannot survive in 
dry climatesdry climates
Requires RH >50%Requires RH >50%
DesertDesert
MountainsMountains
-- prevention strategyprevention strategy







Managing allergies
• Bedding covers – pillows, duvets, 

mattresses

• Miticides, chemicals to denature allergen

• Humidity control
– Problem – mites can survive 23/24 hrs 0RH%

• Low allergen pets, washing ?? 





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
• NOx – unflued gas
• ETS – only modifiable asthma risk factor



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



Moulds and Asthma Severity
• 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 









Severity classified by score
Predicted FEV1
asthma attacks last 12/12
Hospital admissions last 12/12
Oral or ICS last 12/12





Can damp home ‘cause’
asthma?? 

• Case control study 
– New cases asthma age 12-84 months (121)

– Age, gender, municipality matched controls (2 x 241) 

– Engineer assessment moisture damage

– Atopic and non-atopic asthma

ASTHMA ASSOCIATED WITH 

• Living areas
– Visible mould and water damage

• Damage dose response effect

• Atopic asthma > non atopic 





Mould and asthma severity
• Outdoor mould exposure

– ? Thunderstorm and seasonal associations

• Evidence from NZ

• Indoor exposure           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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Asthma and homes

• Allergens – bedding, carpets – dust

• Damp and Moulds
– ?? Cause asthma

– Specific allergy – rare

– Non specific effects

• Chemicals

• NOx

• Open and closed fires? 






