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A R T I C L E  I N F O                              

INTRODUCTION 
 

Allergic conditions like asthma, allergic rhinitis, eczema and 
urticaria are encountered frequntly by clinicians. 20
Indians reportedly suffer from allergic conditions, attributable 
to rapid urbanisation and lifestyle changes. 
mediated conditions are triggered by sensitisation to common 
environmental allergens. [1][3] The sensitisation pattern 
triggering allergic reactions varies across geophraphies and 
over a period time.[4] Awareness of sensitisation pattern in a 
particular geography enables clinicians to identify offending 
allergens effectively. [5] Hence studies reporting allergen 
sensitisation patterns in a particular region become important.
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                             A B S T R A C T  
 

 

Objective: To demonstrate the allergic sensitisation pattern in children and adults 
presenting with allergy symptoms in multi-centre allergy clinics in North Bangalore 
observed through Skin Prick Test. 
Methods: Data on sensitisation, clinical history, physical examination, and diagnosis of 
individuals who presented to multi-centre allergy clinics with allergic symptoms, and 
underwent skin prick test, was analysed retrospectively, to establish 
its correlation to clinical presentation and variation in paediatric and adult population.   
Results: 35 children and 46 adults underwent Skin Prick Test for their allergy workup 
from March to November 2016. Allergic rhinitis was commonest among adults (60.86%) 
and asthma (51.43%) in children.  
Aeroallergen sensitisation was seen in 78.26% of adults and 85
Adults were sensitised to house dust mites (
Dermatophagoides pteronyssinus & farinae - 47.83% 
pollens (Parthenium hysterophorus - 29.27%), and molds (
Aspergillus fumigatus - 17.07%). 
Children were sensitised to house dust mites (Dermatophagoides
- 80.00% & 68.57%, Blomia tropicalis - 40.00%), Cockroach (17.65%) and pollens 
(Parthenium hysterophorus - 14.71%).  
Differences were noted in pattern of sensitisation for these allergens in the allergic rhinitis, 
asthma and the 'rhinitis with asthma' groups, which are discussed in the manuscript.
Conclusions: Our cohort was sensitized to common airway allergens with di
sensitisation pattern in adult and pediatric population and in the different allergy 
phenotypes. Knowledge of sensitisation pattern and differences within the population 
enables clinicians to provide patient-centric diagnosis and treatment inc
pharmacotherapy and immunotherapy.  
 
 
 
 

 
 
 

 
 

 
 
 
 

Allergic conditions like asthma, allergic rhinitis, eczema and 
urticaria are encountered frequntly by clinicians. 20-30% of 

allergic conditions, attributable 
to rapid urbanisation and lifestyle changes. [1][2] These IgE 
mediated conditions are triggered by sensitisation to common 

The sensitisation pattern 
across geophraphies and 

Awareness of sensitisation pattern in a 
particular geography enables clinicians to identify offending 

Hence studies reporting allergen 
ecome important. 

Skin prick test (SPT) is considered to be the preferred 
diagnostic test for IgE mediated allergic sensitisation, 
compared to intradermal and in
It is a widely used test, simple to perform, highly specific, 
relatively inexpensive, and gives immediate results that can be 
visually perceived by the patients. Many allergens can be 
tested simultaneously with very low risk of anaphylactic 
reaction. [3][6] 
 

MATERIALS AND METHODS
 

The records of all patients presenting with allergic 
to multi-centric allergy clinics including a tertiary care 
hospital and two private practices in Bangalore were 
reviewed. These patients underwent Skin Prick Test in the 
course of their allergic evaluation from March 2016 to 
November 2016. The patient population that included both 
children (<18 years of age) and adults (>18 years of age), 
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To demonstrate the allergic sensitisation pattern in children and adults 
centre allergy clinics in North Bangalore 

Data on sensitisation, clinical history, physical examination, and diagnosis of 
centre allergy clinics with allergic symptoms, and 

underwent skin prick test, was analysed retrospectively, to establish sensitisation pattern, 
its correlation to clinical presentation and variation in paediatric and adult population.     

35 children and 46 adults underwent Skin Prick Test for their allergy workup 
from March to November 2016. Allergic rhinitis was commonest among adults (60.86%) 

Aeroallergen sensitisation was seen in 78.26% of adults and 85.7% of children.              
Adults were sensitised to house dust mites (Blomia tropicalis - 57.14%, 

47.83% & 30.43%), Cockroach - 29.27%, 
29.27%), and molds (Alternaria alternata - 29.27%, 

Dermatophagoides pteronyssinus & farinae 
40.00%), Cockroach (17.65%) and pollens 

Differences were noted in pattern of sensitisation for these allergens in the allergic rhinitis, 
asthma and the 'rhinitis with asthma' groups, which are discussed in the manuscript. 

airway allergens with differences in 
sensitisation pattern in adult and pediatric population and in the different allergy 

nowledge of sensitisation pattern and differences within the population 
centric diagnosis and treatment including 

Skin prick test (SPT) is considered to be the preferred 
diagnostic test for IgE mediated allergic sensitisation, 
compared to intradermal and in-vitro serum specific IgE tests. 
It is a widely used test, simple to perform, highly specific, 

sive, and gives immediate results that can be 
visually perceived by the patients. Many allergens can be 
tested simultaneously with very low risk of anaphylactic 

MATERIALS AND METHODS 

The records of all patients presenting with allergic symptoms 
centric allergy clinics including a tertiary care 

hospital and two private practices in Bangalore were 
reviewed. These patients underwent Skin Prick Test in the 
course of their allergic evaluation from March 2016 to 

ient population that included both 
children (<18 years of age) and adults (>18 years of age), 
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were reviewed with respect to their clinical diagnosis and 
allergen sensitisation pattern. We also assessed the 
sensitisation pattern in each population group based on their 
clinical diagnosis at the time of presentation. Individuals with 
a history suggestive of obstructive airway disease and who 
reported consistent clinical response to bronchodilator therapy 
were classified as having asthma for the purpose of this study.  
 

At the time of presentation, a detailed clinical history and 
physical examination was done as a part of clinical evaluation 
for each patient. The procedure and risks involved with SPT 
were explained and SPT was performed on consenting 
individuals (parental consent was obtained in case of 
paediatric patients). The patients were educated about the 
possible drug interactions with inhibitory effect on SPT and 
were asked to abstain from all these drugs for appropriate 
duration including antihistamines for at least 120 hours prior 
to the procedure of SPT. Antigen panel was chosen based on 
the details of clinical history and the relevant clinical 
literature. The standard skin prick test procedure, as outlined 
by EAACI guidelines was followed. [7] The test was 
performed on the volar aspect of the forearm or back using 
standard technique. Histamine was used for positive control 
and normal saline for negative control. Wheal diameter was 
measured using a whealometer 15 minutes after the 
application of the allergen extracts.  Standard SPT lancets 
from Allergopharma (Merck- Germany) were used to give the 
pricks. The largest diameter of the wheal was used to 
determine positivity. [Image 1] Wheal of ≥ 3 mm (3 mm > 
than negative control) in cases where there were appropriate 
positive histamine reactions ( ≥ 3 mm) were considered, since 
the longest diameter is considered a better estimate of wheal 
surface area than the mean perpendicular diameters of a skin 
prick test above a certain value.   
 

Standardized allergen extracts from Allergopharma (Merck-
Germany) were used for the skin prick test. Allergen extracts 
which were not standardized and unavailable with earlier 
supplier, were sourced from Creative Diagnostic Medicare 
Private Ltd, Navi Mumbai (CREDISOL®). However, for 
individual antigens, antigen sourced from the same vendor 
was used for all patients (eg:CREDISOL® Cockroach 
allergen was used for all patients). 
 

Microsoft Excel (Version - 2003) was used to enter and 
analyse the data. Descriptive statistics like frequency, 
percentage, and proportions were used to analyse the data. An 
institutional review board clearance and from individual 
clinicians involved in the study were obtained prior to the 
analysis.  
  

The antigens tested based on clinical history included 
Dermatophagoides pteronyssinus (Der. P/D. pteronyssinus), 
Dermatophagoides farinae (Der. F/D. farinae), Blomia 
tropicalis (Blomia/B. tropicalis) - [house dust mites /HDM]; 
Alternaria alternata (Alternaria), Aspergillus fumigatus 
(Aspergillus), Candida albicans - [fungi]; Parthenium, 
Bermuda grass, Timothy grass, Ricinus communis (Ricinus/R. 
communis), Mugwort, Lambs Quarters, Ragweed, 
Eucalyptus, Kentucky grass - [pollens]; Chocolate, English 
plantain [food], Cat epithelium, Dog epithelium and 
Cockroach allergen.  
 
 

RESULTS  
 

A total of 81 individuals including 46 adults and 35 children 
had undergone skin prick test for various allergic conditions. 
Median age was 6 years in children (Range: 1year, 4 months - 
17 years) and 37 years in adults (Range: 21 years - 67 years). 
There were 23 females and 23 males among adults and 19 
females and 16 males among children. [Tables 1 & 2]    
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Clinical Presentation: In the present cohort, patients 
presented pre-dominantly with airway allergies (97.83% of 
adults and 88.6% of children)  
 

Allergic rhinitis was the most frequent clinical condition 
among adults (60.86%) followed by asthma (21.74%) and 
asthma with allergic rhinitis (15.22%).  
 

Among children, asthma was the predominant clinical 
presentation (51.43%) followed by Allergic rhinitis (25.71%) 
and asthma + allergic rhinitis (11.43%).  
 

Urticaria with rhinitis and atopic dermatitis accounted for the 
rest (2.17% in adults and 11.4% in children) [fig 1, fig 2]  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Table 1 Age Distribution of the Cohort (in Years) 
 

 Minimum Maximum Median 

Children 1.25 17 6 

Adults 21 67 37 
 

Table 2 Gender Distribution of the Cohort 
 

 Total Male Female 

Children 35 16 19 

Adults 46 23 23 

 

61%
22%

2%

15% Allergic rhinitis 
(N=28/46)

Asthma/Wheeze 
(N=10/46)

Atopic dermatitis 
(N=0/46)

Urticaria+Allergic 
rhinitis(N=1/46)

Asthma+ Allergic 
Rhinitis (N=7/46)

 

Fig 1 Clinical diagnosis at presentation among adults presenting with 
allergic symptoms 

26%

51%

6%

6%

11%

Allergic rhinitis (N=9/35)

Asthma/Wheeze 
(N=18/35)

Atopic dermatitis (N=2/35)

Urticaria+Allergic 
rhinitis(N=2/35)

Asthma+ Allergic Rhinitis 
(N=4/35)

 

Fig 2 Clinical diagnosis at presentation among children presenting with 
allergic symptoms 
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Sensitisation to aeroallergens were seen in 78.26% of adults 
and 85.7% of children.  
 

Adults were predominanlty sensitised to house dust mites 
(Blomia - 57.14%, Der .P - 47.83, Der .F - 30.43%), followed 
by Alternaria, Parthenium and Cockroach. [fig 3]  
 

Among children, house dust mite allergy was again the 
commonest (Der. P - 80.00%, Der .F - 68.57% and Blomia -
40.00%) followed by Cockroach (17.65%) and Parthenium 
(14.71%). None of the children tested were sensitised to food 
allergens or Aspergillus. [fig 4] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Among adults presenting with allergic rhinitis, dust mites 
(Der. P- 42.86% and Der. F- 17.86%), Cockroach (32%) and 
Parthenium - 29.17%) were the frequent sensitisers whereas 
in adults with asthma sensitivity was commonly seen for 
house dust mites (Der. F, Der. P and Blomia - 40%), 
Alternaria (37.5%), Parthenium and Aspergillus-33.33%. [fig 
5 and fig 6] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Among children with Allergic rhinitis house dust mites were 
the common allergens (Der. P - 77.78%, Der. F - 66.67% and 
Blomia - 33.33%) followed by Cockroach (33.33%) and pet 
dander (cat epithelium - 16.67%). Children presenting with 
asthma, showed sensitisation to house dust mites (Der. P- 
83.33%, Der. F – 77.78%, and Blomia - 50%), pollens 
(Parthenium - 23.53% and Ricinus - 7.14%), cat epithelium 
(18.75%) and Cockroach (17.65%). In our cohort none of the 
children were sensitised to Aspergillus or had allergy to the 
foods tested. [fig 7 and fig 8] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Among individuals with asthma, sensitisation to Aspergillus 
fumigatus was seen in 33.3% of adults and 28.57% of those 
with rhinitis and asthma whereas none of the children with 
airway allergies showed sensitisation to aspergillus. [Table 3] 
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Figure 3 Allergen sensitisation in adults with allergic symptoms (%) 
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Figure 4 Allergen sensitisation in children with allergic symptoms (%) 
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Figure 5 Allergen sensitisation in adults with Allergic Rhinitis (%) 

D
. farinae

D
.P

teronyssin us

B
.Tropicalis

A
lterna ria A

lternata

A
spergillus fum

igatus

P
arthenium

C
ockroach

C
at epithelium

D
og epithelium

R
icinus com

m
unis

0

5

10

15

20

25

30

35

40

45 40 40 40
38

33 33

22
20 20 20

Allergen sensitisation in adults with Asthma (%)

 
 

Figure 6 Allergen sensitisation in adults with Asthma (%) 
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Figure  7 Allergen sensitisation in children with Allergic Rhinitis (%) 
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Figure 8 Allergen sensitisation in children with Asthma (%) 
 

 

Image 1 Skin Prick Test 
 

Table 3 Sensitisation to Aspergillus among individuals 
with Asthma 

 

 Asthma 
Asthma + allergic 

rhinitis 

Children 0.00% 0.00% 

Adults 33.33% 28.57% 
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DISCUSSION 
 

Majority of the patients in the cohort presented with 
symptoms consistent with airway allergies which was 
reflective of the relative high incidence of airway allergies in 
the community as with other earlier studies.[8][9]  
 

Respiratory allergies are also found to be commonest in the 
community with about 20% of the population suffering from 
respiratory allergy symptoms in South India.[9] A study 
involving a patient cohort of 3389 patients visiting an allergy 
centre in Bombay, India, also found that airway allergies 
(asthma, rhinitis or asthma with rhinitis) were commonest 
(76.9%) in their cohort and asthma + rhinitis was the 
predominant presentation among both adults (35.5%) and 
children (43.8%). [8] This is in contrast to our study where 
asthma was most common presentation among children (51%) 
and allergic rhinitis among adults (61%) and the concomitant 
presentation of asthma with allergic rhinitis was much lower 
(11% in children and 15% in adults). The concept of united 
airway is also an established proposition as it has been 
demonstrated that allergic rhinitis is a strong risk factor for 
subsequent development of concomitant asthma, with 
interplay between genetic and environmental factors.[10] One 
of the possible explanation for the high incidence of asthma as 
compared to rhinitis in our pediatric cohort could probably 
reflect the voluntary healthcare seeking pattern in our region 
where parents of children with asthma were more often 
seeking specialist care as compared to parents of chidren with 
rhinits alone. This needs further validation through 
community level studies. 
 

Aeroallergen sensitisation was seen in 78.26% of adults and 
85.7% of children in our cohort. The rest did not show 
sensitsation to any of the allergens tested. Such a finding is 
consistent with observations in earlier studies. This could be 
due to several reasons namely, the individuals may be 
suffering from non-atopic respiratory conditions, may be 
sensitised to allergens not tested in the panel selected for the 
patient based on individual clinical history, or due to 
limitations of SPT. [11] Further discussion on this aspect is 
beyond the scope of this article.  
 

House Dust Mites are incriminated in the etiology of several 
atopic conditions including airway allergies.[12] In our study 
HDM were the predominant allergens among both children 
(Der. P - 80.00%, Der. F - 68.57% and Blomia -40.00%) and 
adults (Blomia - 57.14%, Der. P - 47.83%, Der. F -30.43%). 
HDM sensitivity was commonest in the allergic rhinitis, 
asthma and rhinits + asthma groups.  
 

This result is consistent with several other studies from India 
and Asia which have established HDM sensitisation as most 
commonly associated with allergic airway diseases.[4] Most 
studies report HDM as a significant allergen in India. HDM 
sensitisation was commonest (50.94%) among children with 
Asthma in eastern part of India and as high as 75.06% to Der. 
P in another study from the same region. [13] [12] A study from 
Bangalore on individuals with asthma showed that 49.28% 
were sensitive to house dust mites (Der. P and Der. F). [5] A 
study from Allahabad in northern India also found that 
sensitisation to HDM was commonest (60%) in their cohort of 
patients with united airway diseases. [14] In Mumbai (western 
part of India), HDM was commonest among sensitising 

allergens in people with atopic conditions (77.13% to Der. F). 
[8] Few exceptions like study from Kashmir (northern India), 
where pollens were the predominant sensitisers and study 
from Delhi (northern India) which showed house-fly to be the 
most frequent sensitiser and very low HDM sensitivity (7.8%) 
have been reported. [11][15] 
 

It is interesting to note that in our study 57% of adults and 
40% of the children tested were sensitised to HDM of the 
Blomia tropicalis type. Not many Indian studies have 
reported or studied sensitisation to Blomia tropicalis. A study 
from Kolkatta, India in 2010 had shown that 72% of people 
with bronchial asthma were sensitised to Blomia comparable 
to Der. P - 75.06% and Der. F - 63.72% senitisations in the 
same cohort.[12] Although Blomia  is reported to be found 
fairly commonly in Asian homes, older studies have shown 
high prevalence of sensitisation in Vietnam and Singapore, 
whereas in rest of Asia Dermatophagoides species were the 
predominat sensitisers.[4] Immunotherapy is an effective 
option for HDM allergy and testing for Blomia will enable us 
to identify and offer specific immunotherapy to individuals 
suffering from atopic sensitisation to either 
Dermatophagoides or Blomia variety.[16] It may be prudent to 
test for prevalence of Blomia sensitivity in future studies in 
our country.       
 

Sensitisation to Cockroach and Parthenium were next in order 
after HDM among both children (Cockroach - 17.65%, 
Parthenium - 14.71%) and adults (Cockroach - 29.27%, 
Parthenium - 29.27%) in our cohort. Sensitisation to 
cockroach antigens is not infrequent in atopic conditions and 
is particularly associated with asthma. Significant prevalence 
of cockroach sensitisation is reported world over including 
several parts of Asia and middle eastern countries.[17][4] In our 
cohort, cockroach senitisation was more frequently found in 
the Allergic rhinits group among both adults and children and 
was the second common allergen in this group. Among the 
asthma group, parthenium, alternaria and aspergillus 
sensitisation was more common in adults, and parthenium and 
cat epithelium sensitisation was more common in children 
compared to sensitisation to Cockroach. 
 

Earlier studies from India show varying levels of cockroach 
sensitisation in atopic individuals, highest prevalence reported 
at - 50.11% in Mumbai, 30% in Allahabad, 18.3% in Delhi 
among children with asthma  and 39.62% among children 
with asthma in Kolkotta.[8][15][13][14] A recent study from 
Bangalore among individuals with asthma, found 3.6% 
sensitisation to Cockroach. [5] Our study showed much higher 
rates of sensitisation overall and in the asthma group (17.65% 
in children and 22% in adults). Awareness about senstisation 
to cockroach antigen prevalence may help in decision on 
routine testing leading to better diagnosis and outcome to the 
patient in the future. Immunotherapy to cockroach antigen is 
non-standardised presently. However few trials have shown 
encouraging results. [17] Suggestions for asthma control 
strategies at the community level include a reduction in 
exposure to cockroach allergen.[18] Our study reiterates that 
such an approach could be effective in our country given the 
high level of sensitisation across regions. 
 

In our study, parthenium sensitisation was highest among 
pollens at 22.67%, with adults showing higher sensitisation 
than children (29.27% vs 14.71%). Parthenium has been 
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found to be the commonest sensitiser among pollens in other 
studies as well involving individuals with airway allergies 
(Bombay - western part of India - 17.33%, Bangalore - 
southern part of India - 20.86% of all pollen sensitisations and 
Allahabad - Northern part of India - 26.66%). [8][5][14] 
  

Sensitisation to Aspergillus fumigatus is considered to be an 
important factor precipitating airway allergic disorders in 
atopic individuals and associated with increased disease 
severity in these individuals.[19] Global Initiative for Asthma 
(GINA) - 2016 also mentions that in patients at risk of 
developing asthma, visible mold and mold odor are associated 
with increased risk of developing asthma. [20] Across India 
reported sensitisation to aspergillus fumigatus varied from 
4.32% in Bangalore to 22.28% in Kolkotta among patients 
with asthma. [5][12] In Delhi 14.4% of children with asthma 
showed sensitisation to Aspergillus Tamari.[15] In our cohort, 
17.07% of adults were sensitised to aspergillus fumigatus. 
Among asthma subgroup in adults, sensitisation was 33%. 
Surprisingly, none of the children were sensitised to 
aspergillus. Further prospective studies will be needed to 
adequately establish the aspergillus sensitisation pattern and 
any significant variation among children and adults in our 
geographic region.   
  

Adults with allergic rhinits were more frequently sensitised to 
parthenium than molds (alternaria and aspergillus), whereas 
those with asthma were more often sensitised to molds 
(alternaria and aspergillus) than parthenium. 
   

In our study children with a probable history of food allergy, 
who were tested with the corresponding allergens in the SPT 
did not have sensitivity to the tested allergen. Unnecessary 
diet restriction should not be advised especially in children 
without evidence of sensitisation.     
 

Limitations: Our study was a retrospective chart review and 
hence all patients were not tested with the same allergen 
panel. Allergens chosen were not extensive but only those 
allergens that were relevant to the clinical history of the 
patient and commonly reported allergenic antigens relevant to 
the patients' geographic/topographic location were tested and 
hence may not be able to capture any new emergent allergen 
sensitisations.  
 

However the clinical history based approach in antigen 
selection is the recommended approach in selecting antigens 
for SPT in clinical practice. [21][22] Therefore our observations 
are likely to have good clinical correlation and represent the 
sensitisation patterns observed in everyday practices in our 
geographical area. 
 

CONCLUSIONS 
 

Allergic disorders remain a major health concern due to its 
morbidity and its relevant health costs. Diagnosis of allergy 
and its clinical implications may vary over many studies 
worldwide, but consensus has emerged about possible 
etiological association of aeroallergens with airway allergies. 
Local allergen sensitisation studies are of relevance in atopic 
patient education. Among the allergens that is frequently 
associated with airway allergies include house dust mites, 
molds, cockroach, pet dander and pollens, a pattern that was 
seen in our patient cohort also, in varying rates among 
children and adults and in different airway allergic 
phenotypes. A detailed knowledge about the relevant 

allergens and causative factors is essential to effectively 
diagnose, treat and prevent allergic disorders, especially 
airway allergic disorders. This exercise will help in patient 
centric individualised treatment which can include appropriate 
allergen avoidance measures, immunotherapy and probably 
help reduce the need for medical therapy. Food restriction 
must be avoided unless sufficient clinical collaboration with 
history and demonstration of relevant IgE sensitisation is 
present. 
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