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 Eczema severity decreased  significantly in both HDM 
sensitive and non sensitive patients (p < 0.001)

 Patients not sensitized to HDM allergens benefited 
from the bedcovers as much as sensitized patients

A result which could be due to 
a reduction in beds of:

• other important allergens

• superantigens

• irritants and enzymes 



RESULTS OF NURSE-LED HOME VISITS FOR CHILDREN WITH 
DIFFICULT ASTHMA Bracken Thorax 2007;62(Suppl 111):A21
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Our difficult asthma 
protocol involves a 
three-stage assessment. 

Stage 1:  nurse-led home visit is 
central. 
Only those with no remedial factors
found at stage 1 progress to 
Stage 2: in-patient stay and 
bronchoscopy and 
Stage 3: assessment
of steroid responsiveness.

This addressed four key areas: 
1) psychological and social issues; 
2) adherence; 
3) smoking; and 
4) allergen exposure (pets and mites).
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46 ch     
(5-17 yrs)
Nurse-led 
home visited

Ultimately, only 25% of those visited
at home progressed to stage 2 of the 

protocol.



A simulation model of building intervention impacts    
on indoor environmental quality, pediatric asthma,       
and costs.   Fabian MP, J Allergy Clin Immunol 2014;133:77

Schematic of the pediatric asthma discrete event simulation model
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•The impact of building
interventions on indoor  
environmental quality 
and pediatric
asthma health care use

• Discrete event
simulation model (DEM)

Interventions, such as: 
1) integrated pest 

management
2) repairing kitchen exhaust 

fans, 

7% to 12% reductions in serious 
asthma events with 1- to 3-

year payback periods.
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Interventions, such as: 
1) integrated pest 

management
2) repairing kitchen exhaust 

fans, 

7% to 12% reductions in serious 
asthma events with 1- to 3-

year payback periods.

Integrated pest management (IPM) 
can:

1) reduce cockroach allergen levels,
2) replacement mattresses and 

hypoallergenic pillow covers can 
reduce dust mite concentrations, 

3) intensive cleaning can reduce 
levels of multiple allergens and 
fungi, and 

4) air cleaners or source elimination 
can reduce concentrations of air 
pollutants.



A simulation model of building intervention impacts    
on indoor environmental quality, pediatric asthma,       
and costs.   Fabian MP, J Allergy Clin Immunol 2014;133:77

Interventions:

• fix and/or operate kitchen and  
bathroom exhaust fans

• replace gas stoves with electric stoves
• eliminate use of the stove

for heating by fixing the heating  
system

• institute a smoke-free housing
policy

• use high-efficiency particulate air 
filters

• integrated pest management
• weatherization

•The impact of building
interventions on indoor  
environmental quality 
and pediatric
asthma health care use

• Discrete event
simulation model (DEM)



A simulation model of building intervention impacts    
on indoor environmental quality, pediatric asthma,       
and costs.   Fabian MP, J Allergy Clin Immunol 2014;133:77

20% more serious asthma 
events
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and pediatric
asthma health care use
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Weatherization efforts 
targeted solely toward

tightening a building envelope 
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20% more serious asthma 
events

•The impact of building
interventions on indoor  
environmental quality 
and pediatric
asthma health care use

• Discrete event
simulation model (DEM)

Weatherization efforts 
targeted solely toward

tightening a building envelope 

but bundling with repairing kitchen 
exhaust fans and eliminating indoor 
sources (eg, gas stoves or smokers) 

mitigated this effect.



Contribution of air-proof doors and windows to asthma
in Campania Plain (Italy) M. Bencivenga  C. Capristo S. Capasso

OR 1.34400 children

Schoolchildren aged 8-9 years

Self-administered quest.

16% asthma dr-diagnosed

1

Air proof doors and windows and prevalence of
astma

SI NO

Int. J Enviromental Health Research 2004



ASSOCIATION BETWEEN INDOOR RENOVATION 
ACTIVITIES AND ECZEMA IN EARLY CHILDHOOD.     

Herbarth Int J Hyg Envirn Health  2006 
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Prenatal VOC exposure and redecoration are related to wheezing 

in early infancy
Franck: Environ Int 2014; 73:393

LINA birth cohort study
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respiratory outcomes 
assessed via
questionnaires 

during pregnancy 
and 

at children's age of one
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ASSOCIATION BETWEEN INDOOR RENOVATION ACTIVITIES 
AND ECZEMA IN EARLY CHILDHOOD. 

Erbato Int J Hyg Envirn Health 2006 

Exposure emissions due to redecoration activities 

seem to be associated with the risk of eczema and 

allergic symptoms. 

Prevention of allergic disorders should include the 

avoidance of such activities around birth and in the first 

year of life.
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FREQUENT USE OF CHEMICAL HOUSEHOLD PRODUCTS           
IS ASSOCIATED WITH PERSISTENT WHEEZING IN               
PRE-SCHOOL AGE CHILDREN.  

Population based Avon 
Longitudinal Study of Parents 
and Children.

Frequency of use of 11 
chemical based domestic 
products determined from 
questionnaires completed   by 
women during pregnancy.

A total chemical burden 
(TCB) score was derived. 
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P=0.012

Sherriff  Thorax  2005



Cleaning agents and disinfectants: moving from
recognition to action and prevention

Heederik D, CEA 2014; 44: 472-474

 Workers in French healthcare 
settings and exposure to cleaning 
and disinfection agents
[bleach- and chlorine-containing 
cleaning agents, glutaraldehyde
and quaternary ammonium 
compounds (QACs)]

 500 employees from the nursing 
staff and cleaning personnel of 
seven healthcare settings

 Strong association between nasal 
symptoms and physician-diagnosed 
asthma, in particular the use of 
QACs
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Cleaning agents and disinfectants: moving from
recognition to action and prevention

Heederik D, CEA 2014; 44: 472-474
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symptoms and physician-diagnosed 
asthma, in particular the use of 
QACs

p<0.005



Allergen Avoidance

Lødrup Carlsen, Eur Respir J. 2011;37:432-40.

The value of house dust mite avoidance for asthmatic patients                 

has been questioned, (Gotzsche PC, Allergy 2008; 63: 646–659.) but

several lines of evidence suggest it may be useful in severe asthma.

First, low-dose allergen exposure, insufficient to cause acute

deterioration, may lead to steroid resistance by an interleukin

(IL)-2 and IL-4 dependent mechanism. 

McKinley L, J Immunol 2008; 181: 4089–4097.

Adcock IM, Curr Allergy Asthma Rep 2008;8: 171–178.

Secondly, the combination of viral infection, allergen sensitisation and 

high levels of exposure to that allergen in the home are predictive of

severe exacerbations, and of these factors only allergen exposure is 

amenable to intervention. Murray CS, Thorax 2006; 61: 376–382.



EARLY LIFE ENVIROMENTAL CONTROL: EFFECT ON 
SYMPTOMS, SENSITIZATION AND LUNG FUNCTION 

AT AGE 3 YEARS
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Reduction of bronchial hyperreactivity during prolonged 
allergen avoidance. Platts-Mills TA,  Lancet 1982; ii:675-678.

1) In all patients symptoms and early 

morning peak flows improved. 

2) In 7 patients anti-asthma treatment 

could be reduced and it was 

possible to carry out repeated 

bronchial provocation with 

histamine. 

3) 5 of these patients showed a 

progressive eightfold or greater 

increase in the concentration of 

histamine necessary to provoke a 

30% fall in forced expiratory 

volume in one second (PD30). 

9 patients with severe  
aaasthma

allergic to dust mites

lived in hospital rooms 
fofor ≥ 2 months



Reduction of bronchial hyperreactivity during prolonged 
allergen avoidance. Platts-Mills TA,  Lancet 1982; ii:675-678.

9 patients with severe  
aaasthma

allergic to dust mites

lived in hospital rooms 
fofor ≥ 2 months

Time course of changes in BHR to histamine
in five patients showing ≥ 8 fold increase in PD30



Reduction of bronchial hyperreactivity during prolonged 
allergen avoidance. Platts-Mills TA,  Lancet 1982; ii:675-678.

4) The increase in PD30 in the                  

7 patients during their period           

of living in hospital was highly 

significant. 

5) Avoidance of important allergens 

seems not only to result in clinical 

remissions but in many cases also 

reduce bronchial hyperreactivity.

9 patients with severe  
aaasthma

allergic to dust mites

lived in hospital rooms 
fofor ≥ 2 months



'Difficult asthma': can symptoms be controlled in a 
structured environment?

De Boeck K,   Pediatr Pulmonol  2009;44:743

 60 children                        
(≥6 yrs) referred 
because of difficult 
asthma to the 
rehabilitation centre.

 The median stay                 
at the centre was                 
5 months.

• In 4 (6.7%) patients a 
diagnosis other than asthma 
was made. 

• In 5 (8.3%) patients symptom 
control remained difficult. 

• In the remaining 51 (85%) 
children, asthma symptoms 
became well controlled.



'Difficult asthma': can symptoms be controlled in a 
structured environment?

De Boeck K,   Pediatr Pulmonol  2009;44:743
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'Difficult asthma': can symptoms be controlled in a 
structured environment?

De Boeck K,   Pediatr Pulmonol  2009;44:743

Factors contributing to poor asthma control in the 
home situation in children referred with a diagnosis 
of difficult asthma but in whom symptoms could be 

controlled in a residential setting (n=51) 
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every 6 months.

Results of a home-based environmental intervention 
among urban children with asthma

Morgan WJ,   N Egl J Med  2004;351:1068
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Allergen avoidance to reduce asthma-related morbidity
Sheffer AL,   N Egl J Med  2004;351:1134 Editorial

“Environmental control of multiple allergens, coupled with 

repeated educational endeavors, can significantly reduce 

asthma-related complications among inner-city children with 

atopic asthma. 

The results are similar to those of studies evaluating the 

effects of corticosteroid therapy on asthma.”

≈



Cost-effectiveness of a home-based environmental 
intervention for innercity children with asthma. 

Kattan M, J Allergy Clin Immunol 2005;116:1058–1063.

home environmental 
allergen and irritant 
remediation among children 
aged 6 through 11 years 
with moderate-to-severe 
asthma

ambulatory visits, 
hospitalizations, and 
pharmaceutical use

The intervention, which cost 

$146 per family, led to 

statistically significant 

reductions in:

1) symptom days, 

2) unscheduled clinic visits,  

3) use of β-agonist inhalers

The intervention is

cost-effective



Bush A, Eur Respir J 2011;38:947-958

In adult practice, and to 

a lesser extent in 

paediatrics, the concept 

of severe asthma 

with fungal sensitisation

(SAFS) is becoming established. 

There is considerable evidence that fungal sensitisation and exposure are 

associated with increased morbidity and severity of asthma, including 

really severe exacerbations.

Anti-fungal therapy

•O’Hallaren MT, N Engl J Med 1991;324:359–363.
•Neukirch C, J Allergy Clin Immunol 1999;103:709–711.
•Black PN, Allergy 2000;55:501–504.
•O’Driscoll BR, Clin Exp Allergy 2009;39:1677–1683.
•Denning DW, Am J Respir Crit Care Med 2009;179:11–18.



Bush A, Eur Respir J 2011;38:947-958

Anti-fungal therapy

A randomised, double-blind, placebo-controlled

clinical trial in adults showed some benefit in                                                  

terms of improved quality of life, PEFR, and                                                     

a reduction in IgE with itraconazole therapy. 
•Denning DW, Am J Respir Crit Care Med 2009;179:11–18.

This was more a proof of concept trial, with small numbers 

(<60 in total) rather than a study which showed major clinical benefit. 

The evidence in children is limited to isolated case reports . 
•Vicencio AG, Paediatrics 2010;125:e1255–e1258.



The patient was maintained on itraconazole for a total of 6 months. 

Systemic steroids were weaned within the first 2 to 3 weeks, and he was

maintained on inhaled corticosteroids, long-acting agonists, and 

leukotriene receptor antagonists.

3 months after discontinuation of itraconazole, the patient was

again hospitalized for an exacerbation.

His serum IgE level at that time, drawn after 3 days of systemic

steroids, had risen to 3060 IU/mL.

Efforts to address the mold problems in the apartment have

been unsuccessful thus far, and the family is attempting to relocate to a 

different building.

Severe asthma with fungal sensitization in a child: 
response to itraconazole therapy.

Vicencio AG, Pediatrics. 2010;125:e1255-8.



Bush A, Eur Respir J 2011;38:947-958

Anti-fungal therapy

A randomised, double-blind, placebo-controlled

clinical trial in adults showed some benefit in                                                  

terms of improved quality of life and a                                                      

reduction in IgE with itraconazole therapy. 
•Denning DW, Am J Respir Crit Care Med 2009;179:11–18.

This was more a proof of concept trial, with small numbers 

(<60 in total) rather than a study which showed major clinical benefit. 

The evidence in children is limited to isolated case reports . 
•Vicencio AG, Paediatrics 2010;125:e1255–e1258.

Recommendations

Children with possible SAFS, who are not controlled after

eliminating as far as possible any moulds in the environment,

may be candidates for a trial of oral itraconazole or even voriconazole

if symptoms persist, although the cost and side-effect profile of the latter 

mandate caution. 

The interaction between ICS and itraconazole leading to Cushing’s 

syndrome should not be forgotten. De Wachter E, Eur J Pediatr 2003;162:488–89.



Rapidly developing Cushing syndrome in a 4-year-old 
patient during combined treatment with itraconazole and 
inhaled budesonide. De Wachter E, Eur J Pediatr 2003;162:488.

A 4-year-old boy with cystic fibrosis developed hypertension, rapid weight gain and a 

moon face 2 weeks after starting a combined treatment of oral itraconazole and inhaled 

budesonide for a suspected allergic bronchopulmonary aspergillosis. 

Adrenal suppression was documented and found to persist 3 months after stopping this 

combined treatment.

CONCLUSION: 

To the best of our knowledge, this is the first time that an iatrogenic Cushing syndrome in 

a young child with cystic fibrosis after such combined treatment is reported. The inhibition 

of cytochrome P4503A by intraconazole and a higher glucocorticoid tissue sensitivity is 

suggested as the underlying mechanism.



AL Boner

Filamentous Fungi and Yeasts on Mattresses Covered with 
Different Encasings. Pitten  Eur. J. Dermatol. 2001;11: 534  
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Dipartimento di Pediatria S.U.N.



Ordered-Subset Regression Analysis of Asthma with 
Two Single-Nucleotide Polymorphisms (SNPs)

Effect of 17q21 Variants and Smoking Exposure in Early-Onset Asthma

Bouzigon E N Engl J Med 6 Nov 2008
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Persistent Effects of Maternal Smoking during 
Pregnancy on Lung Function and Asthma in Adolescents 

Hollams EM, AJRCCM 2014;189:401

 maternal smoking in 
pregnancy (MSP);

 risk of respiratory 
disorders in adolescence; 

 bronchial responsiveness, 
respiratory symptoms, 

 total and allergen-sIgE;

 1,129 participants in the   
14-year follow-up.
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 maternal smoking in 
pregnancy (MSP);

 risk of respiratory 
disorders in adolescence; 

 bronchial responsiveness, 
respiratory symptoms, 

 total and allergen-sIgE;

 1,129 participants in the   
14-year follow-up.



2009

The association between smoking in the home and 
persistently high levels of tobacco toxins is well 

beyond the period of active smoking.

These toxins take the form of particulate matter 
deposited in a layer onto every surface within the 

home; in loose household dust; and as volatile 
toxic compounds that “off gas” into the air over 

days, weeks, and months.









kissing significantly
reduced wheal 

responses by HDM
and JC but

not by
histamine





Bush A, Eur Respir J 2011;38:947-958

Treatment of the Exacerbating Phenotype

The rare child who has catastrophic drops in lung

function over a few minutes on the background of

apparent excellent control (type 2 brittle asthma)

may on an anecdotal basis benefit from being 

given injectable adrenaline (EpipenTM)

for emergency treatment of these deteriorations, 

enabling very rapid administration of

a sympathomimetic (α and β) 

intramuscularly while more selective 

inhaled treatment is being prepared. 

Food allergy is common in this group and should

actively be sought as part of the treatment programme .

•Roberts G, J Allergy Clin Immunol 2003;112:168–174.
•Simpson AB, Pediatr Pulm 2007;42:489–495.
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In the Bedroom: 
• Sleep Comfortably! Cover mattresses, pillows and box   

springs with removable allergen-resistant coverings.         
• Clean bedrooms in your home on a regular basis to  

reduce allergens. Use  steam vacuum with a high 
efficiency filter. If you are allergic, wear a NIOSH rated 
N95 dust mask while you clean. 

• Wash bedding (including mattress pads) in hot water 
every 7-10 days. 

• Go Carpet Free! Dust mites and mold love to hide in 
carpets! 



In the Playroom: 
• Keep stuffed animals and toys in plastic containers for 

easy access. 
• Look for soft toys which can be washed at 60C°

(washing stuffed animals and other items in hot water 
can reduce allergens). 

• If your child plays “school” at home, you might want to    
steer clear of chalk, since chalk dust can irritate 
children with allergies. At school, tell your children not 
to sit too close to the chalkboard for the same reason. 



In the Kitchen: 
• Do the Dishes! Avoid those high piles of dishes. Keep 

the kitchen clean and wash dishes as soon as you are 
finished eating. 

• Make sure all your food is stored in sealed containers
and try not to leave food out. 

• Break Out the Rubber (or Latex-Free) Gloves! 
• Clean visible mold on walls, floors and ceilings using five 

percent bleach as directed. If you are sensitive to 
cleaning products, see if you can “delegate” 
disinfecting to a non-allergic family member.



In the Living Room: 
• Attempt to limit the number of indoor plants.            

Molds like to hang out in potting soil. 
• Allergens make themselves at home in fabrics 

throughout the house, like upholstered couches and 
chairs, bedding, carpets and more. If you can’t tear up 
the carpet or remove the curtains, use steam cleaning.

• Shop for furniture with a smooth, nonporous surface, 
such as leather. 



In the Bathroom: 

• While you get spick and span in the 
shower, make sure to use your exhaust 
fan and/or bathroom window. 

• Clean and disinfect bathrooms 
regularly and keep them well 
ventilated.



The house of 
the allergic 
child….. and 
obviusly of 
every child      
in conclusion 
should be                   
a home
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