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Development of Allergy vs Tolerance

TH2-IL-4/IL-5/IL-13-(IgE) IL-10/TGF- (IgG-4)

T-CellDiseases 

Epithelial cells IL-25/IL-33/TSLP



Respiratory Allergens  

Aero-allergens Are The Most Common  

• Triggers include:

Dust Mites
Pollen

Animal Dander MoldCockroach





DEP and PAHAllergens 
Viruses & bacteria 

Dys-regulate immune system 

(Th1 vs Th2)

(Th17 vs Treg)



Why is there an Increase in Allergic Diseases?



Influence of Anti-Allergic Drugs

Allergen contact
Effector cells of 

allergic responses 

Mediators of 

allergic responses 
Allergic symptoms

Corticosteroids

Antihistamines AnticholinergicsAnti-IgE-antibodies

Mast-cell stabilizers
Leukotriene receptor 

antagonists Decongestive

Immunotherapy

These options only provide symptomatic treatment

At present, allergen avoidance and immunotherapy are 

the only treatments that modify the course of an allergic 

disease either by preventing the development of new 

sensitivities or by altering the natural history of disease 

or disease progression. 

Avoidance



Treatment of Allergic Diseases

Patient education 
(Always indicated)

Pharmacotherapy

(Effective, and easily administered)

Allergen avoidance
(Indicated when possible)

Immunotherapy 
(Effective, alters the natural course of the disease)



Approach to Allergen Avoidance

Approach to 

Allergen 

Avoidance

Patient 

education on 

allergens

Allergen 

avoidance 

measures



Primary prevention

• Reduce exposure to inhalant allergens in young children at high risk (dust 

mites, cockroaches, furred pets) (B).

• In young children already sensitized to house dust mites, pets or cockroaches, 

exposure should be reduced to prevent onset of allergic disease (B).

• Tertiary prevention

• Secondary prevention

Patients with asthma,  rhinoconjuncitvitis or eczema, who are allergic to indoor 
allergens such as dust mites, cockroaches and animal danders, should 

eliminate or reduce the exposure to improve symptom control and prevent 
exacerbations (A–B).

Allergen Avoidance: Guideline Recommendations

Guidelines for Prevention of Allergy and Allergic Asthma

S.G.O. Johansson. Int Arch Allergy Immunol 2004;135:83–92



Asthma AIT

&  Allergen Avoidance 

Primary prevention

Secondary prevention



The goal of environmental intervention measures in the patient with atopy 

should be aimed at decreasing symptoms and improving quality of life 

In the sensitized individual, a multifaceted approach to decreasing 

exposure and abatement of the allergen reservoir can improve overall 

symptom control and quality of life



Evidence quality: Grade B

• Clinicians may advise 

avoidance of known allergens 

…. in AR patients who have 

identified allergens that 

correlate with clinical 

symptoms.



• Indoor environmental exposures, particularly 
allergens and pollutants, are major 
contributors to asthma morbidity in children; 
environmental control practices aimed at 
reducing these exposures are an integral 
component of asthma management



AIT should be considered along with pharmacotherapy and 
allergen avoidance in the management of children with 
allergic rhinitis / rhino-conjunctivitis, allergic asthma, and 
stinging insect hypersensitivity.

AIT for HDM is effective and should be considered in 

conjunction with avoidance measures in 
patients who have symptoms consistent with HDM 
allergy and specific IgE antibodies for HDM 
allergens.

At present, the only treatment for food hypersensitivity is 
avoidance

 Allergen Avoidance: Guideline Recommendations



Symptoms suggestive of 
Allergic rhinitis/rhinoconjunctivitis and/or 

Allergic asthma  

Patient history & 
clinical examination 

Allergy diagnosis  
(skin prick test [SPT]) 

Correlating with patient history & 
clinical symptoms 

Yes 

Avoidance of allergen 

possible 

Allergen immunotherapy  

No Yes 

Incomplete 

response 
Good 

response 

Patient preference 

for immunotherapy 

Yes 

sIgE estimation 

Positive SPT 

Positive 
patient history 

Negative SPT 

Positive Negative 

Observation of the course of 
disease, differential diagnosis, 

further diagnostic work-up 

No 

Sensitization without 
clinical relevance, 
further diagnostic 

work-up (if necessary) 

Continue 

avoidance 

? Suspected local allergy 

Provocation test 
(Nasal/conjunctival) 

Positive 

Negative 

No 

Pharmacotherapy may be initiated following the initial visits and SPT 
AIT should not be given only on the basis of serum specific IgE  

Algorithm for Allergy Management  
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Algorithm for Allergy 
Management

Indian AIT Guidelines 2017

Allergy focused 

Medical History

Allergy Diagnosis by 

the skin prick test

Allergen 

Avoidance

AIT



 When you do a “test” for “allergies,” you are 

only measuring one of the two essential items 

that determine an allergic reaction:

Allergic Reaction =

ALLERGY

Our testing

SPECIFIC 

IMMUNOTHER

APY

(SCIT/SLIT)

Patient ’s exposure

(FOOD x 

AEROALLERGENS

AVOIDANCE

Allergic LoadAllergic Sensitivity x



Multiple symptoms,
Multiple targets..( AR+AA+AC+AD+FA etc)

Think total load 

Food Allergens

Infectious 

Allergic

Threshold

POLYSENSITIZED PATIENTS



POLYSENSITIZED PATIENTS

Reaction LoadSensitivity

Food Allergens

Infectious 

Allergic

Threshold

= X



POLYSENSITIZED PATIENTS

Allergic

Threshold

Physical barriers 

Probiotics & immuno 

modulator SLIT/SCIT

Environment Control avoidance 

Food Allergens

Infectious 

SLIT/SCIT

SLIT/SCIT

SLIT/SCIT

SLIT/SCIT

Threshold

& 

symptoms

HEPA air filter 

Air Conditioner 

Cockroach allergen

Reaction Load Sensitivity= X



Percentage Prevalence of Allergens 

~50%

House dust mite 

~20-25%

Pollen

~7-10%

Mould

~10-20%

Insects

<5%

Animal Dander

10µm
24-36 kD

Bet v 1

5-20 µm
17 kDa

2.5-3.5 µm
11-57  kD

10 µm
17-35  kDa

<6  µm
37  kDa

Size of allergen carrying  particles & molecular 

weight of allergenic peptides (1:1000)



Global Prevalence Of Sensitivity To Allergens In 
Allergic Rhinitis (% Of Allergic Population)



Mite body  , skin & hair follicles 10um X 30 mints in Air  

 2-4 ug /gm  dust = sensitization

 >10 ug/gm dust = asthma symptoms    



SIZE OF ALLERGENS 1000 time smaller then the size of allergen caring particles (5—20µg)

Birch Tree

Perform

Aqueous

Extraction

Defat and 

Analyze

Collect

Pollen

Isolate

Pollen

Bet v 1

17 kDa

cDNA clone

Isolated from pollen

expression library

Breiteneder et al.

EMBO J, 1989

Variable protein content
Biological  Potency 
and Allergenicity

Defining Identity-difficult
Variable Purity 
Foreign contaminants

Glycerin
Alum hydroxide’

IgE binding sites 

(2-10 nm with 

mw 5-50 kda) 

Per long time in 

environment 



TH17
IL-17

TH17
IL-17

TH17
IL-17

TH17
IL-17

IL-12

IL-4

IL-10

IL-23

TGF-βMature dendritic cell

•Poor antigen capture and uptake.

•Up regulation of MHCII and co-

stimulatory molecules CD40, CD80, 

CD86.

Dendritic cells link innate and adaptive immunity

Adaptive Immunity

•Specific activation and 

proliferation of B and T cells.

•Flexibility to respond to any 

antigen via versatile 

recombination of antigen 

receptors.

•Development of 

immunological memory.

Immature dendritic cell

•Excellent antigen capture and processing

•Poor T cell stimulator

Immature 

dendritic

cell

Epithelium

Macrophag

e

The origins of Allergic Diseases 

(epithelial cells) 

Innate Immunity
Recognition of pathogen 

associated molecular patterns 
(PAMPs) via a fixed repertoire of 

pathogen recognition receptors 
(PRRs) including TLRs`

Linear 

amino acid 

Sequence 

of antigenic 

epitopes

T-cells



Conformational  sequence of of amino 

acid chain  B cell epitpes ( folding)



epitops

Conformational 

B cell epitpes folding 

of amino acid chain 





Allergic reactions are 

mediated by 

exposure to the 

offending allergen/s

Avoidance measures can reduce 

exposure & thereby reduce the 

symptoms in the patients



Allergen & microbial exposure 

Primary 



Primary 



44
Mother, fetus and infant interaction 

In the development of allergy

Allergen, 

IgE, 

Th2 

promoters

Fetal 

Swallowing

IgE 

facilitated 

allergen 

uptake and 

sensitization
IgE Antibody 

Does not Cross the placenta
Produced by Fetus from 6 weeks 
onwards

Why is there an Increase in Allergic Diseases?



atopic

parents

atopic 

siblings

1st born

male

mum

smokes

bottle

fed

little contact with

other young 

children

early weaning ?

warm

high humidity

home

C/section

A ‘Designer’ Allergic Infant



Genetics

Food Allergenic Protein

ProcessingEnvironmental

factors

Iatrogenic

factors

Pre-existing 

allergies

Pre-existing 

diseases



















Asthma AIT

Allergen Avoidance 

&  Allergen Avoidance 

Secondary prevention





Dust mite particles are heavy and fall to the ground

Found in woven materials such as mattresses, pillows, stuffed

animals, bedding, upholstered furniture and draperies

The highest levels of allergen are typically found in the mattress 







The risk of development of asthma in cases of AR is 

the highest in patients with sensitization to HDM
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To prevent the entry of allergen of  <10um. 



& dry in heated drier

with HEPA filter bag



Acaricides

Humidity control

Air filters

Remove carpets & 

soft toys

Allergen-

impermeable 

encasings

Applications is cumbersome and ineffective.

Sustained reduction in humidity is difficult to achieve.

Major HDM allergens are carried on larger particles & 

quickly settle after disturbance of the reservoir. 

Therefore, they are not effective.

Carpet removal is expensive and of unclear benefit.

First-line approaches to reduce dust mite 

allergen exposure along with washing the 

bedding in hot water

Measures Recommendations

Available Environmental Control Measures for HDM



There are 4 basic types of allergen-barrier encasings

Vinyl Laminates Woven microfiber 

fabric

Nonwoven 

microfiber fabric

Acts as a filter that 

prevents allergen 

escape yet allows air 

and water vapour to 

pass freely through 

the fabric.

Do not succeed in 

decreasing allergen 

exposure and should 

not be used for 

allergen avoidance.

The first 2 block all 

allergens, but are not 

permeable to air or water 

vapor and therefore are 

uncomfortable.

2. 4.

Effective BUT 

Uncomfortable
Not Effective Effective & Comfortable

1. 3.

J. Portnoy et al. / Ann Allergy Asthma Immunol 2013;111:465-507



Tightly woven microfiber

Dust mite penetrating non-woven 

barrier fabric

Loosely woven microfiber encasing 

(light micrograph)





< 6µm for CAT & Dog Allergen 

< 10µm   for HDM



Mechanism of Woven Microfiber Fabric



3%

86%

Before After

p < 0.001

Müller-Scheven D, et al. Allergologie 1998; 21:534-540.

Results Of A Tightly Woven Allergen-and Mite 

Proof Encasing - Allergocover

Clinical state as having been 

good or very good
Time during which a clinical 

improvement of the complaints took 

place after application of the encasings

Improvement of the Complaints 

after.. . No 

improvement
1 day Days Weeks Months

5% 30% 27% 28% 9%

Questionnaire based study evaluating the efficacy and comfort of Allergocover in users



Encasing

Comfort of lying or sleeping

No/little

disturbance

Appreciable 

disturbance
No statement

Mattress 93% 2% 5%

Pillow 78% 11% 11%

Duvet 65% 28% 7%

Set 85% 10% 5%

Assessment of comfort of lying and sleeping

Müller-Scheven D, et al. Allergologie 1998; 21:534-540.

Results Of A Tightly Woven Allergen-and 

Mite Proof Encasing – Allergo-cover



Efficacy of Mite-proof Covers (tightly woven - Allergocover)
One-Year, Double-blind, Placebo and Environment-controlled Study

Allergy Clin Immunol Int – J World Allergy Org 2006;18:15-9

Allergocover

Clinical Effects of Mite Allergen-impermeable (Active Group) and Mite 

Allergen-permeable (Placebo Group) Covers at Baseline and After 12 Months



Educating Patients On Pet Allergens Ubiquitous

Source - Skin & hair follicles   sebaceous gland , salivary glands & urine

1µg/gm of the dust = sensitization   

8µg/gm of the dust = asthma symptoms 

DOG : -

Source - Skin & hair follicles   sebaceous gland , salivary glands & urine

2µg/gm of the dust = sensitization   

10µg/gm of the dust = asthma symptoms 

• The allergens can scatter easily in the air and sticks to furniture and clothing 

• Cat allergen may take 4 months to denature 



• Reduces the amount of pet allergen 
indoors

• If possible, find another home for the 
pet, and do not introduce new 
animals into the home. 

• If the pet is not removed from the 
home, these measures may be 
helpful;

• Exclude pets from bedrooms and if 
possible keep pets outdoors

• Vacuum carpets, mattresses and 
upholstery regularly.

• Change clothes before going to 
school/work if you have had contact 
with any animal (for 
example, horse/cat/dog)

Pet Allergen Avoidance 

 Encase of mattress & pillows with bad encasing    (pore diameter <6 um)  

 Keep the pet clean  with frequent washes 

 Use HEPA air filter 



Educating Patients on Cockroach Allergens

• Cockroach allergen is found in the 

saliva, fecal material, secretions, cast skins 

and debris 

• These particles are large and settle quickly 

to the ground 

• These allergens are commonly found in 

areas of increased population density

• The highest levels of allergen are typically 

found in the kitchen

Saliva fecal  material secretions dead cockroach body  

0.04  µg/gm of dust = sensitization 

0.08 µg/gm of dust = asthma symptoms 

Kitchen 



• Removes the cockroaches, eliminates the places 

and conditions in which they can live, and removes 

allergens

• Eradicate cockroaches with appropriate insecticide 

bait

• Seal cracks in floors and ceilings

• Enclose all food

• Do not store waste in the home

• Scrub floors with water and detergent to remove 

allergens

Allergen Avoidance  Cockroach 



• Integrated pest management with a combination of interventions 
appears to be the most effective method 

for preventing and eliminating cockroach infestations. 

(Strong Recommendation, B Evidence)

Several reports of reductions on the order of 99% in dust-borne 
allergens have been reported.

Portnoy J, et al. J Allergy Clin Immunol 2013;132:802-8.



Educating Patients On Mould Allergens

• Outdoor mould spores typically peak in June and decrease after the first frost 

• Mould spores are found in soil, seeds, and vegetable matter such as grass or leaves 

• Indoor moulds are prominent in humid environments 

Bathroom,

Basement  

Bedroom   

Laundry Room 



Allergen Avoidance Mould 

Reduce Humidity <50% Indore 
Prevents mould from growing, and mould spores from becoming airborne 

during mould removal Indoors: 

• Use dehumidifiers in the home if relative humidity is constantly high (above 

50%)

• Ensure heating, ventilation or air-conditioning systems are properly 

maintained

• Use 5% ammonia solution to remove mould from bathrooms and other 

contaminated surfaces

• Replace carpets with hard flooring; replace wallpaper with paint

• Repair indoor water damage immediately



• Keep windows closed at peak pollen 

times. 

• Wear glasses or sunglasses to help 

prevent pollens entering the eyes 

• Consider wearing a mask over nose and 

mouth to prevent inhalation of pollens 

at peak time 

• Use air-conditioning where possible

• Install car pollen filters where possible 

with HEPA filter

• Take frequent bath to remove allergen 

residues on hair and body  

Pollen Avoidance 

Pollen



Asthma AIT

Allergen Avoidance 

&  Allergen Avoidance 



Symptoms suggestive of 
Allergic rhinitis/rhinoconjunctivitis and/or 

Allergic asthma  

Patient history & 
clinical examination 

Allergy diagnosis  
(skin prick test [SPT]) 

Correlating with patient history & 
clinical symptoms 

Yes 

Avoidance of allergen 

possible 

Allergen immunotherapy  

No Yes 

Incomplete 

response 
Good 

response 

Patient preference 

for immunotherapy 

Yes 

sIgE estimation 

Positive SPT 

Positive 
patient history 

Negative SPT 

Positive Negative 

Observation of the course of 
disease, differential diagnosis, 

further diagnostic work-up 

No 

Sensitization without 
clinical relevance, 
further diagnostic 

work-up (if necessary) 

Continue 

avoidance 

? Suspected local allergy 

Provocation test 
(Nasal/conjunctival) 

Positive 

Negative 

No 

Pharmacotherapy may be initiated following the initial visits and SPT 
AIT should not be given only on the basis of serum specific IgE  

Algorithm for Allergy Management  
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Algorithm for Allergy 
Management

Indian AIT Guidelines 2017

Allergy focused 

Medical History

Allergy Diagnosis by 

the skin prick test

Allergen Avoidance



Summary

Allergen avoidance can be initiated following appropriate diagnosis 

• It can be added to symptomatic pharmacotherapy and initiated before AIT

• Environmental control strategies are tailored to each potentially relevant indoor exposure 
and are based on knowledge of the sources and underlying characteristics of the 
exposure 

− strategies include source removal, source control, and mitigation strategies

• Individually tailored environmental control measures have been shown to 

− reduce asthma symptoms and exacerbations, 

− are similar in efficacy to controller medications, and 

− appear to be cost-effective when the aim is to reduce days of symptoms and their 
associated costs

• The efficacy of environmental control measures has been sustained for up to 1 year after 
the intervention



Tel : 25884136

25880057

25916170

Mob: 9312285947

E-mail : pc_kathuria@yahoo.com
Website : www.nationalallergycentre.in

NATIONAL ALLERGY CENTRE
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