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Any One Can Do Allergy  Skin Tests & Blood
Specific IgE  Test 

Few Do It Well, & Can Interpret The  Positivity by 
Allergy Skin Test & Blood Specific IgE  Test as

Sensitization vs. Clinical  Allergy 

Fewer Still Can Interpret clinically 
&

Select  The Allergens For Specific Immunotherapy 

Dr. P.C Kathuria



Allergic  Respiratory Diseases 
• Allergic rhinitis (IgE)

• Allergic asthma (IgE)

• Allergic Bronchopulmonary Aspergillosis (IgE + IgG)

• Hypersensitivity Pneumonitis (IgG + Lymphocytosis)

• Aspirin exacerbated respiratory disease (Non IgE)



Influence of Anti-Allergic Drugs

Allergen contact
Effector cells of 

allergic responses 

Mediators of 

allergic responses 
Allergic symptoms

Corticosteroids
ICS/OCS

Antihistamines

Theophylline

Anti-IgE-antibodies

Mast-cell stabilizers
Leukotriene receptor 

antagonists

Decongestive

Allergen 

Immunotherapy

These options only provide symptomatic treatment

Mast cells
Histamine & 

Leukotrienes
Respiratory 

symptoms 

LABA+LAMA

Corticosteroids
ICS/OCS



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



Percentage Prevalence of Allergens 

~50%

House dust mite 

~20-25%

Pollen

~7-10%

Mould

~10-20%

Insects

<5%

Animal Dander

NATIONAL ALLERGY CENTER -DELHI (Personal communication) 



Environmental Factors: 
Action - Advice on allergens 

avoidance 

-Animals outside the home (cats, dogs, hamsters)
Dust Mites: Allergy Waterproof Cases
Damp cloth and vacuum
Home Humidity <50%
No carpets in the bedroom
Washing with hot water weekly
Pollens: Close windows in time of pollination
Snuff: Avoid smoking and passive exposure
Fungi: Remove mildew stains on the walls

Avoid wood stoves, smoke, air fresheners, etc..





Allergen Immunotherapy:

What can we expect?
Improved efficacy over symptomatic medication

Cost-effectiveness over symptomatic treatment

Early onset of efficacy

Sustained/increasing efficacy

Long-lasting effect

Prevention of sensitizations

Prevention of asthma

Reduction for the need of steroids in asthamatic children

Matricardi PM et al., JACI 2011;128:791-9. 

Wahn U et al., J Allergy Clin Immunol 2012;130:886-93. 

Kuna P et al., JACI 2011;127:502-8. 

Jacobsen et al. Allergy 2007: 62: 943–948. 

Bozek et al., J Allergy Ther 2014, 5:4. 

Zielen S et al., J Allergy Clin Immunol 2010;126:942-9. 

Meadows A et al. Health Technol Assess 2013 Jul;17(27):1-336.

Eng PA, et al. Allergy 2006;61:198-201.



Efficacy Data:
Cochrane Review & Cochrane method Meta-analyses 

-2 -1 0 1 2

SCIT

(P = 0.007)

SLIT

(P < 0.00001)

Allergic 

rhinitis

Favours AIT Favours Placebo

-0.86

-1.48 -0.23

-0.49

-0.64 -0.34

SCIT

(P < 0.00001)

SLIT

(P = Not significant)

Allergic 

asthma

-0.59

-0.83 -0.35

-0.38

-0.79 0.03

Calderón MA, et al. Cochrane Database Syst Rev 2008;(2):CD007163.

Radulovic S, et al. Cochrane Database Syst Rev 2010;(12):CD002893.

AbramsonMJ, et al. Cochrane Database Syst Rev 2010;(8): CD001186. 

Calamita Z, et al. Cochrane Collaboration method. Allergy. 2006;61(10):1162-1172. 



Mechanism of Action of Allergen Immunotherapy

(IL-10 & TGF-β)Immuno regulatory cytokines



Improvement of Symptoms and Reduction in Medication and Bronchial 

Hyperrespoonsiveness after Immunotherapy*

Outcome measure Immunotherapy target

House-dust mite* Other Allergens*, 

#

Symptom improvement 2.7 (1.7 – 4.4) 4.8 (2.3-10.1)

Reduction in medication 4.2 (2.2 – 7.9) ND

Reduction in bronchial

hyperresponsiveness

13.7 (3.8-50.0) 5.5 (2.8-10.7)

ND – Not done.    * Odds ratio (95% Confidence intervals),  # Pollen, mold or animal dander

Data from Abramson et al. 74



Injection Allergen Immunotherapy For Asthma

• Eighty-eight trials were included (13 new trials)

The Cochrane Library 2010, Issue 8

42 house dust mite allergy

27 pollen allergy 

10 animal dander allergy 2 cladosporium mould allergy 

6 multiple allergens2 latex allergy 





Allergens of  Proven Efficacy

Cox et al. J Allergy Clin Immunol 2011;127:S1-55
Kleine-Tebbe et al. Allergologie, Jahrgang 33, Nr. 1/2010

Allergen Level of Evidence Availability of Data

House Dust Mite A ++++

Pollen A ++++

Mould A ++

Animal Epithelia A ++

Hymenopteral venom A ++

Cockroach B +

++++ = Multiple long-term randomized controlled trials available; 
++ = Few randomized controlled trials available
+ = Limited data; no placebo-controlled trials











Q.  WHY IMMUNOTHERAPY?



Q. WHY IMMUNOTHERAPY?
IT: prevention of  new sensitizations

New sensitizations after 3 years:
55% SIT group vs 100% control group.

Des Roches et al, JACI 1997

New sensitizations after 3 years: 
25% SIT group vs 67% control group.

Pajno et al, Clin Exp Allergy 2001

New sensitizations after 4 years
23% SIT group vs 68% control group.

Purello D’Ambrosio et al, Clin Exp Allergy 2001



Q.  WHY IMMUNOTHERAPY?



Q.  WHY IMMUNOTHERAPY?

Asthma symptoms 



Asthma AIT



Mother, fetus and infant interaction 
In the development of allergy

Allergen, 

IgE, 

Th2 

promoters

Fetal 

Swallowing

IgE 

facilitated 

allergen 

uptake and 

sensitizationNew Born infants immune response 

dominated by TH2 ,genetically  

controlled.

TH-2



A ‘Designer’ Allergic Infant

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



Genetics

Food Allergenic Protein

Non-allergenic

antigens

Adjuvant 

components

Processing

Diet

Environmental

factors

Iatrogenic

factors

Age (in relation to 

Allergic march

Pre-existing 

allergies

Pre-existing 

diseases

Condition of digestive 

& immune systems 



Atopic History 
• A 5-year old male presents with a history of seasonal nasal 

symptoms and recurrent otitis media for the last 2.5 years 
with intermittent ear pain. His nasal symptoms include 
rhinorrhea, congestion, itching, repetitive sneezing, and 
watery/ itchy eyes, and are present primarily during spring 
and fall . he has had decreased hearing and five episode of 
otitis media over the last two years, which were treated with 
antibiotics because of prolonged fluid in the middle ear. The 
patient's father has allergic rhinitis. The patients has two 
indoor cats, the patients had atopic dermatitis as an infant
during physical examination , it is observed that he is a 
mouth breather, and repeatedly wipes his nose. The upper 
airway reveals a pale blue and boggy nasal turbinate with 
clear rhinorrhea. The patient has a nasal crease and dark 
circles under the eyes. Examination of the ear reveals a dull 
immobile tympanic membrane bilaterally. There is cobble 
stoning in the posterior pharynx with clear postnasal drip . 
the chest is clear on auscultation.



• Topical nasal corticosteroids

• Nasal cromonyl sodium

• Environmental control

• Oral non sedating anti-histamine

If Pharmaco therapy fails with risk factors  

Would you consider this patient a good

candidate for Immunotherapy? :- YES 



Immunotherapy –

SLITAtopic Dermatitis & 
Wheezing at 

age of 6 months

Total IgE

Wheat 

Discordance >50% in food allergy  
between SPT & specific-IgE

Negative



-2House dust Mite- Positive by SPT & specific IgE 

Discordance >15 % in Aero allergns
between SPT & specific-IgE



 .
Early HDM sensitisation and multiple LRI 
are the main risk factors for wheeze at 5 years

House dust Mite, 

Negative control (Saline) Negative 

Positive control (Histamine) +++ (5/7)

No Aero-Allergens Result

1 Dermatophagoides farinae +++ (5/14)
2 Dermatophagoides pteronyssinus +++ (6/15)

ALLERGY SKIN TEST

Specific IgE
20 kU/L

25kU/L

Total IgE 530 kU/L





LongLong--Term Study on ChildrenTerm Study on Children

 1414--year study on year study on 
preventive effects of preventive effects of 
immunotherapy published immunotherapy published 
in in Pediatrics Pediatrics 

 Allergy shots reduced Allergy shots reduced 
number of children who number of children who 
developed asthmadeveloped asthma

Source: Johnstone DE, Dutton A. Pediatrics 1968  



Prevention of Asthma 14 Years LaterPrevention of Asthma 14 Years Later
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Development of Bronchial Development of Bronchial 
HypersensitivityHypersensitivity
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Bronchial Bronchial HyperresponsivenessHyperresponsiveness
After ImmunotherapyAfter Immunotherapy
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Asthma AIT

Rhinitis  AIT



Respiratory Allergies
Allergic rhinitis Allergic asthma

32% of rhinitis patients develop 

asthma

50% of patients with asthma 

alone develop rhinitis

70-90% of patients with asthma 

also have rhinitis

40-50% of patients with allergic rhinitis 

also have asthma

World Allergy Organization http://www.worldallergy.org/public/allergic_diseases_center/caras/

http://www.worldallergy.org/public/allergic_diseases_center/caras/
http://www.worldallergy.org/public/allergic_diseases_center/caras/
http://www.worldallergy.org/public/allergic_diseases_center/caras/


Rhinitis as a Risk Factor for Asthma











HDM Sensitisation: in allergic rhinitis Risk   
Factor for progressive Disease









allergen immunotherapy 



AIT for House Dust Mite (HDM) Allergy: Why?

HDM allergens play a major part of allergic disease

45 to 85% of asthmatics are sensitized to mites

50% of HDM-induced rhinitis patients had HDM induced asthma

95% of HDM-induced asthma patients also had HDM-induced rhinitis

In the Copenhagen Allergy Trial

Curr Allergy Asthma Rep (2014) 14:482



HDM AIT Proves Beneficial in Monosensitized
and Polysensitized Patients

• Thirty AR patients polysensitized to both HDMs and seasonal allergens (group A) 
and 30 patients sensitized to HDMs only (group B) were enrolled in this study. 

• All subjects who received immunotherapy against HDMs for more than 2 years 

Allergy Asthma Immunol Res. 2014 

Group A: sensitized to both HDMs and seasonal allergens

Group B: sensitized to HDMs only 







Nine year Follow-up of 35 patients of Persistent 
Allergic Rhinitis and Intermittent Bronchial 
Asthma after Discontinuation of HDM SCIT







Asthma AIT



d
Case Sturdy Case Sturdy –– 11

A 15 YEAR OLD MAN H/O RECURRENT A 15 YEAR OLD MAN H/O RECURRENT 

EPISODES OF  EPISODES OF  NASOBRONCHIL NASOBRONCHIL ALLERGYALLERGY

C/O Severe, Recurrent Sneeze, C/O Severe, Recurrent Sneeze, 

Nonproductive Cough & WheezingNonproductive Cough & Wheezing

Skin Test Skin Test PositivePositive (Pollens & Mites) (Pollens & Mites) 

Specific IgE Specific IgE Positive Positive PFT PFT NormalNormal

SPECIFIC IMMUNOTHERAPY : SCIT 

Seasonal Br. Asthma 

A 13 YEAR OLD MAN H/O RECURRENT 

EPISODES OF  allergic rhinitis 

C/O Severe, Recurrent Sneeze, Nonproductive Cough & Wheezing

Worst months –March, April, September , October

Skin Test -Positive (Pollens & Mites) 

Specific IgE- Positive (Pollens & Mites)

Total IgE 500Iu

PFT –Normal   Medication- LABA+ICS X sos
SPECIFIC IMMUNOTHERAPY : SCIT X 3yrs

IgE  inflammation 



H/o allergic rhinitis with seasonal 

bronchial Asthma

Immunotherapy – SCIT X 3 yrs. = Remission  

case 



House dust mite SCIT in asthma 

 Daily fluticasone dose reduction after 2 years of SCIT

-84 µg

-178  µg

-200 -150 -100 -50 0 50

µg fluticasone propionate (FP)

SCIT plus FP/Salbutamol only FP/Salbutamol

p<0.05

53% stronger daily fluticasone 

dose reduction vs. control 

group with SCIT

Zielen S et al., J Allergy Clin Immunol 2010;126:942-9.



NASO Bronchial Allergy with Bronchial Asthma
Bronchial Asthma

Perennial  

Simple Steroid dependent  

Atopic Non-Atopic Atopic Non atopic 

Meta 

-Sulphite

Aspirin 

Steroid dependent

ABPA  

Steroid dependent

Non ABPA 

- Cockroach

- H.D. Mite

- Food Allergen

(Brittle type II)

Indoor 

Perennial  

Allergen

Atopic

Seasonal



Asthma AIT



CASE

*27 YEARS OLD SIMPLE PERENNIAL 

BR.ASHTMA, FREQUENT ATTACKS WHICH 

MAY TAKE HOURS TO DAYS TO REVERSE 

(MARCH – APRIL – AUG.- SEPT.)

*OFTEN NOCTURNAL SYMPTOMS AND 

CHANGE OF SEASON ++

*P.E.F.R. VARI > 20% BUT NORMAL P.E.F.R. –

>500 l/pm & F.E.V1       >70% WITH STEROIDS
• SKIN TESTING- POLLEN , FUNGI & DUSTMITES  INDUCED.

Ch. INFLAMMATION

SPECIFIC IMMUNOTHERAPY : SCIT 



Taking LABA & ICS and antihistaminic tablets regularly.





Positive Allergy Test V/s Challenge / Provocation Tests (95%)

J Allergy Clinical Immu. 1995:96:580-587

•Seasonal Allergen > 32.4mm2

•Dermatophagoides pt > 31.2mm2 

(H.D. MITES)

Respiratory Allergens

Size of the 

Wheal  

Allergen

(S.P.T. )

Negative control (Saline) Negative 

Positive control (Histamine) +++

No

.

Aero-Allergens Result specific IgE

1 Dermatophagoides farinae +++- 34.4 kUA/L

2 Dermatophagoides pteronyssinus ++ 26.5 kUA/L

3 Blomia Tropicalis ++-

4 Cockroach ++ Food allergens

5 Pennisetum ++ PEANUT ++

6 Ricinius communis (castor) +++- EGG ++

7 cynodon dac ++-

ALLERGY SKIN TEST

POLYSENSETIZATION



H/o childhood asthma, dermatitis,urticaria (of & on)
H/0 Known allergy to Milk

H/o childhood asthma, dermatitis,urticaria (of & on)

H/0 Known allergy to Milk

POLYSENSETIZATION Immunotherapy –SCIT X 3 yrs.



Question: what do you do in 

polysenstized patients  
What happens to an allergic patient 

with an immune system that is 

already up-regulated in Th2 

bias,(Increased total IgE & specific 

IgE) who becomes the recipient of 

chronic antibiotic usage and 

corticosteroids?

What are the therapeutic 

implications?                                      



POLYSENSITIZED PATIENTS
 “Once an allergen, always a potential

allergen”

 An allergen early in life causing an acute 

reaction (urticaria, eczema, asthma) may go 

into remission and then “resurface” in 

adulthood, causing symptoms once again—

often more insidious—and often in a 

different target organ



POLYSENSITIZED PATIENTS

 Different allergenic triggers may “target” different end organ 

systems in the same patient

Tr iggers

M
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S

“Target

Organs”

Disease

“Labels”

SAR/PAR/rhino-sinusit is 

IBS/Food allergy

Atopic Eczema, 

Acute ur ticar ia

ENT

GI

DERM

Respiratory 
BR ASTHMA:-

A. Seasonal

B. Perennial

C. Stor ied dependant 



Multiple symptoms,

Multiple targets..

Think total load 

Time

Milk/egg

eczema

Childhood Adulthood

pollens

Dust&

Pollen

Allergy

Oral

Allergy

Syndr

Narrows

Diet

Intestinal

Permeability

fungal

Sinusitis

Polysaesitization

Food

Allergy

Total

Allergy

Load

S

Y

M
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O

M

S

Respiratory 

Allergy

monosensitization



POLYSENSITIZED PATIENTS
 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 IMMUNOTHERAPY

(SCIT/SLIT)

Patient’s exposure

(FOOD x AEROALLERGENS

AVOIDANCE

Allergic LoadAllergic Sensitivity x



Multiple symptoms,

Multiple targets..

Think total load 

Food Allergens

Infectious 

Allergic

Threshold



POLYSENSITIZED PATIENTS

Day Number

1 2 3 4 50

Initial  Exposure to Food /Aero allergens   

Cross-sensetizing peptides
Total Cumulative

Food Allegen Load   { food

Sensetivity

.milk

.wheat 

.corn

.soya

.egg

.yeast )

Allergic

Threshold

Mix (IgE & Non - IgE mediated reaction)



Concept Six: Hidden Food Sensitivities

 Important corollary:  

Hidden food sensitivities worsen intestinal 

permeability AND increased intestinal 

permeability worsens hidden food 

sensitivities!

Food Sensitivities Intestinal Permeability



POLYSENSITIZED PATIENTS

 Frequently eaten foods may be responsible 

for chronic, fluctuating symptoms in allergic 

patients

 No immediate reaction consistently reported 

after eating these foods

 Common hidden food sensitivities include 

milk, wheat, corn, soy, egg, yeast



POLYSENSITIZED PATIENTS
Reaction =

Load x Sensitivity

Food Allergens

Infectious 

Allergic

Threshold



POLYSENSITIZED PATIENTS
Reaction

Allergic

Threshold

= Load x Sensitivity

Dust Bar r ier  Covers

Probiotics & immuno 

modulator

SLIT/SCIT

a/c, environment

control

avoidance

Food Allergens

Infectious 

+

+

SLIT/SCIT

SLIT/SCIT

SLIT/SCIT

SLIT/SCIT



Allergen specific immunotherapy and 
Immunmodulation

Standard extract Modified extracts 

Allergold Recombina
nt allergens 

Peptides 

+ Omalizumab + TLR-9 agonist + TLR-4 agonist 







Combined Omalizumab & allergen immunotherapy 





Clinical Pearls 
Poly-sensitized patients struggling with 

multiple symptoms of multiple target organs 

with a personal past, current or family history 

of allergic - asthma disease should have allergy 

consultation. to down regulate the B-lymphocytic 

IgE inflammation by SLIT/SCIT & Diet Elimination.

 Is there evidence? Yes 



Asthma AIT



Polysensetization with comorbid-Diseses poorly 

reversible lung function 

Patient –A 44 years old female with severe persistent BR. ASTHMA

was diagnosed 10 years ago and had remained Poorly 
controlled inspite of optimal  inhaled and oral drougs
inclouding corticosteroids.Her serum IgE level was 310 ku/l 
with a positive RAST (specific IgE)   & SPT to house dust mite 
& Asp. fumigatus negative 

SPT : multiple sensitivity to pollens & HDM & fungi

Symptoms presents for 3 months                             Cormorbid diseses: 

Frontal maxillary facial pain 
Green nasal discharge                                                                   HYPOTHYROIDISM
Post nasal drip                                                                             PEPTIC ULCER DISEASE     
hoarseness OSTEOPOROSIS

intermittent wheezing DEPRESSION 
DEPRESSION IBS



PMH:
 infant-atopic eczema from eggs& dairy products.

 Adolescence:    - allergic rhinitis

 Youngage- intolerance (diarrhoea) with recurrent 
sinusit &vaginitis

PFT  : 
The peak flow rate was 180/min (the predicted value was 450 l/min.
Pulmonary function tests showed a moderate severe obstructive
defect with mild air trapping and hyperinflation .there was significant
improvement in expiratory flow after bronchodilator inhalation (more
than 18 %).



Therapy
(a) Intranasal corticosteroid (1 sprays of mometasone

furate monohydrate 50 mcg per nostril once daily)

(b) oral antihistamine (10mg daily of cetirizine at

bedtime)+montelukast 5mg.

(c) antibiotic for acute or chronic infectious sinusitis

(500mg ofciprofloxcin twice daily for 3weeks )

(d) inhaled corticosteroid & LABA for hyper

reactive airways (2 puffs of Budesonide 400 mcg & formetrol

6 mcg /puff two to three times daily vialupihaler)+doxyphyllina

400mg X BD oral steroids as per advised

(e) inhaled beta2- agonist when needed for wheezing

(salbutamol 2-4 puffs every 4-6 hours as needed)

SIT: SCIT-contra indication/ SLIT???

Anti-IgE therapy?



House Dust Mite
(D.farine D. Pteronyssinus)

Immunotherapy in 45 patients of 

Perennial & Steroid dependent BR. 

Asthma

DR. P.C. KATHURIA

Follow up study upto 6 yrs –
during & after Immunotherapy



Conclusions
Dust Mite Specific Immunotherapy

• Steroid Sparing, safe in Perennial BR. Asthma 

• But less Effective in Steroid dependent BR. Asthma

• There is improvement in  BHR (PEFR variability & reversiblity)  in both the groups  

• In steroid BR. Asthma 3 yrs during immunotherpy, BHR impove but after 

discontinuation the amount of drug intake increase indicative of ongoing 

inflammation and or new sensitization

House Dust Mite Immunotherapy in 45 patients of 
Perennial & Steroid dependent BR. Asthma

Follow up study upto 6 yrs – during & after Immunotherapy



History : Positive Perennial Allergic Br. Asthma 
Seasonal Exacerbations In  steroid dependent 

All pollen positive 

Polysensitization
Vs.

polyallergic

D/D  Genuine /cross reactive positive ?



Polysensitization
Vs.

Poly allergic 

CRD ( Component Resolved  Diagnosis)

Rhinitis History : Positive Perennial Allergic Br. Asthma 
Seasonal Exacerbations In  steroid dependent 









Role Of Component-resolved Diagnostics (CRD)
A science that make it feasible to quantify IgE antibodies to 
specific allergen proteins on a molecular allergologic level

]

Whole Allergen Components,(Individual Allergenic Epitopes Molecules)

CRD have been introduced in

order to increase the probability of

– True Food/aero-allergens & insects Allergy 
diagnosis

– Identify patients at high risk of reactions

– Identify patients more prone to persistent 
disease



















polysensitization

CRD ( Component 
Resolved  Diagnosis)
Grass,  trees, weeds, 

mites

Seasonal Exacerbations In Allergic Asthma 

Rhinitis 



Der p1 – 15 kU/L     Der f1 -10kU/L

Allergen 
Immunotherapy 

Of  Grass  & Mites  
Only 

Seasonal Exacerbations In Allergic Asthma 

polysensitization

Rhinitis 





Allergen molecule-based tests for 
accurate prescription of 

immunotherapy



Subcutaneous Immunotherapy
vs.

Pharmacotherapy

Subcutaneous Immunotherapy Pharmacotherapy
Benefits

Subcutaneous Immunotherapy has demonstrated numerous benefits over and above 

the symptomatic pharmacotherapy provided to patients



Tel : 25884136

25880057

25916170

Mob: 9312285947

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

NATIONAL ALLERGY CENTRE
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