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Objective: Cockroach is a major allergen linked with difficult-to-treat
asthma. We retrospectively studied allergic children of our clinic as
regards their cockroach sensitization. There is to date no such analysis
of cockroach allergy in children from Mumbai.
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Material and Methods: The demography, anthropometry, atopic
family history, asthma severity, other allergies, total IgE levels, and
specific-IgE to other common allergens in children ≤ 18 years of age
with positive cockroach allergen test were compared with atopic
children with negative cockroach allergy.
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Place and Duration of the Study: Mumbai, India and records of two
years.

Results: Out of 189 children, 84 (44.4%) children had positive
cockroach sensitization. They were older with higher total IgE levels.
Their atopic family history and asthma severity were similar.
Cockroach-sensitized children had sensitivity to multiple other aeroand food allergens.
Conclusion: Our study showed that more than 40% of the atopic
children had cockroach allergen positivity. Their total IgE levels were
higher and they demonstrated multiple other allergen sensitizations
with predominant eye involvement.
Key Words: Cockroach allergy, IgE, Asthma, Allergic rhinitis, Allergic
conjunctivitis

INTRODUCTION
Cockroach exposure and sensitization have
strong association with asthma in children living in
1
low-income communities of inner cities. The pest,
common in most Asian households, has been
found to be an important asthmagenic agent now
for around 56 years. It was in 1964 that Bernton
and Brown first reported that patients from New
York had presence of positive skin-prick tests to
2
cockroach extracts.
Later, Kang et al
demonstrated that in those asthmatics with
cockroach
sensitization
there
was
bronchoconstriction with inhalation of cockroach
3
extract. Subsequently, more studies reiterated
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similar findings
and also revealed that
cockroach allergy increases the severity of
7
asthma. Around 4000 species of cockroaches
exist worldwide but only around 25 are
domiciliary; these include German cockroach
(Blattella germanica), American cockroach
1,8
(Priplaneta americana), and Blattella orientalis.
The prevalence of cockroach allergy varies
worldwide. In the USA, it is from 17 to 41%.
Eighty-five% of inner-city homes have cockroach
allergens in their house surroundings. As high as
60-80% of childhood asthmatics demonstrate
9
allergy to cockroach extracts. However, in
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Poland, Italy, and Germany, there is a lower
10-12
prevalence of this specific sensitization.
Though some surveys have stated that cockroach
allergens are common indoor allergens in India,
there has been to date no studies on the
prevalence of cockroach sensitization in atopic
children of Mumbai. Our analysis tries to evaluate
the percentage of atopic children from our clinic in
Mumbai who had cockroach allergy and study
them in detail.

MATERIAL AND METHODS
We collected data for this study from our medical
records of asthmatic and atopic children less than
18 years of age who had blood tests carried out
on them for specific allergens. These tests were
performed by means of the Immuno CAP
technology of Pharmacia Diagnostics AB,
Sweden. The said test has a good sensitivity,
specificity, reliability, and reproducibility compared
13
to other in vitro allergy tests. Besides cockroach
extract, the selection of the specific allergens
tested in each child was done based on their
environmental exposure and food habits. These
included aeroallergens such as cat epithelium,
dog dander, dust mite, grass pollen, fungus, etc.
and food allergens such as milk, casein, cheese,
soya, egg white, chicken meat, sea foods, corn,
apple, carrot, banana, etc. Since it is a
retrospective study, official ethical approval was
not required.
The demographic details and detailed history of
these children were noted. Family history of atopy
was looked into. The child’s height and weight
were noted and their nutritional status calculated
and categorized as normal, low, or high based on
14
the WHO weight-for-age percentile tables. The
clinical findings of these children and the severity
of asthma in each child were jotted down.
The children were grouped into two categories:
cockroach allergen positive and cockroach
allergen negative. Positivity was considered when
the specific IgE level to cockroach extract was
15
≥0.35 kAU/L(kilo unit of allergen/liter). The
demographic data and family history of asthma
and atopy was compared in the two groups for
any significant difference. Besides, the severity of
asthma and the presence of other organ
affections were evaluated in the two groups and

compared. The impact of cockroach allergy on
nutritional level of the child was evaluated. The
mean total IgE level in the two groups was also
compared for statistically significant difference, if
any.
The children also had specific-IgE test results of
28 other probable allergens in the child’s
surroundings and food. The proportions of
children in the two groups for each specific
allergen were compared for significant difference
and possible association with cockroach positivity.
Statistical Analysis: Statistical analysis was
carried out by student’s t test for numerical data
and chi-test for categorical data. Mean values are
shown as mean ± SEM. Statistical significance
16
was considered when the p value was < 0.05.

RESULTS
Demographic data: In this study, 189 children
had cockroach allergen testing results; 105 were
negative for the specific allergen while 84 (44.4%)
atopic children had sensitization to cockroach
allergen. The mean age of these children was
4.64 ± 0.22 years (range 5 months to 15 years).
There were 87 (46%) females with female to male
ratio of 0.85:1. The mean age of the children in
the cockroach allergen-negative group was 3.63 ±
0.25 years while it was 5.90 ± 0.33 years in those
with positive cockroach allergen result (p<0.05).
There were 47 females in the negative group and
40 in the positive group. This difference was not
statistically significant with p value of 0.69
(table 1). The number of children born in the
winter months in the two groups was similar in the
two categories of patients (p value of 0.9). Family
history of atopy was elicited in a total of 97
patients in the study group; 57 in cockroachnegative group and 40 in the cockroach allergenpositive group. This difference was not found to
be of statistical significance.
Clinical data: The height-for-age was within
normal limits in the studied children. When we
considered the level of nutrition in the two groups,
we found that cockroach allergy did not lead to
diminished nutrition level in the children. But
children in the cockroach positive group were
more likely to have a weight higher than normal
for age compared to that in the cockroach
negative group. Also, there was relatively lesser
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number of children with a normal weight for height
and age in the cockroach-positive group. The
reason for this remains unexplainable but could
imply the under-diagnosed epidemic of obesity
sweeping the children in the subcontinent. Allergic
conjunctivitis was present in 85 (44.9) patients; 37
in cockroach-negative patients and 48 in
cockroach allergen-positive group. Significantly
more children with cockroach allergy had eye
allergy. There were 140 children in toto who had
atopic dermatitis in our study group. But the
percentage affected by it in the two groups was
not statistically different [table 1, fig 1]. We found
that more number of children in the cockroach-

sensitized group had allergic rhinitis compared to
the cockroach-non-sensitized group (p<0.05).
Bronchial asthma including the cough variant form
of it was a symptom in 84 children in cockroachnegative group and in 68 in the cockroachsensitive group; the difference was not significant.
Moderate asthmatics were significantly higher in
the cockroach allergic group. Also, the mild
asthmatics were lesser in the cockroach-allergic
category (p<0.05). The severe asthmatics in the
two groups were similar (p=0.11). The perennity of
symptoms and number of systems involved with
atopy were similar in both groups (table 1).

TABLE 1: Demographic and clinical details of the studied children (n=189)
Studied parameter
Age (Mean ± SEM) in years
Gender (females) [n (%)]
Family History of atopy [n (%)]
Nutritional status; Normal, low, high [n (%)]

Cockroachsensitized group
5.9 ± 0.33
40 (47.6)
40 (47.6)
49 (58.33), 10 (11.9),
25 (29.8)
48 (57.1)
61 (72.6)
67 (79.8)
68 (80.95)

p value

94 (89.5)
60 (57.1), 20 (19.04),
4 (3.8)
20 (19.23), 25 (24.03),
31 (29.8), 28 (26.92)
4/105 (3.8)
33 (31.4)

78 (92.9)
27 (32.1), 33 (39.3),
8 (9.5)
10 (11.9), 17 (20.23),
25 (29.76), 32 (38.09)
3/84 (3.6)
26 (30.9))

0.4
<0.05

<0.05
0.69
0.36
<0.05
0.002
0.6
0.04
0.86

0.09
0.93
0.94

Cockroach IgE-negative
Cockroach IgE-positive

Percent

Allergic conjunctivitis [n (%)]
Atopic dermatitis [n (%)]
Allergic Rhinitis (AR) [n (%)]
Bronchial Asthma (BA) including cough variant
asthma (CVA) [n (%)]
Respiratory atopy (AR and/or BA/CVA)
Severity of asthma [mild, moderate, severe]
[n (% of total patients in the group)]
Number of systems involved in atopy [1, 2, 3, 4]
[n (%)]
Seasonal symptoms [n (%)]
Winter-born babies [n (%)]
SEM= Standard Error of Mean
90
80
70
60
50
40
30
20
10
0
Allergic
Atopic
Allergic
Conjunctivitis Dermatitis
Rhinitis

Cockroach allergennegative group
3.63 ± 0.25
47 (44.8)
57 (54.3)
83 (79.04), 8 (7.6),
14 (13.3)
37 (35.2)
79 (75.2)
70 (66.7)
84 (80)

Bronchial
asthma/CVA

Mild asthma

The various clinical paraneters
Fig 1: Clinical presentation of the studied patients
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Laboratory data: Total IgE was done in 179
studied children; 104 in cockroach-negative group
and 75 in the cockroach-sensitized group. The
mean value of total IgE in the two groups was
166.2 and 1178.8 IU/ml respectively; this mean
was significantly more in the cockroach-sensitized

group [table 2, fig 2]. The other aeroallergens
tested were significantly more in the cockroachsensitive group (table 2). These included house
dust mites, house dust greer, cat epithelium, dog
dander, pigeon droppings, parrot feathers, grass
and weed pollens, and tree pollens.

TABLE 2: Laboratory values (Total IgE and specific aeroallergen report) in the two groups of atopic children
(n=189)
Cockroach allergennegative group
(High/tested
samples)

Laboratory parameter

Total IgE (IU/ml) (Mean ± SEM)
Total IgE (<100, ≥100<200, ≥200<500, ≥500 IU/ml) (n)
House dust mite-Dermatophagoides pteronyssinus
House dust mite-Dermatophagoides farina
House dust greer
Cat epithelium
Dog epithelium
Pigeon droppings
Parrot feathers
Cladosporium herbarum
Aspergillus fumigatus
Candida albicans
Sweet vernal
Rye
Velvet
Mugwort
Bermuda Grass
Timothy Grass
Alder
Birch

Number of patients (n)

70
Cockroachnegative group
Cockroachpositive group

60
50
40
30
20
10
0
<100

<200

<500

500 or more

Total IgE IU/ml
Fig 2: Total IgE and the studied two groups

166.2 ± 26.5
62, 18, 13, 11
41/105 (39)
34/104 (32.7)
31/100 (31)
2/35 (5.7)
4/29 (13.8)
8/70 (11.4)
0/22 (0)
1/39 (2.6)
5/100 (5)
9/100 (9)
4/102 (3.9)
26/90 (28.9)
5/100 (5)
1/101 (0.99)
7/104 (6.7)
4/103 (3.9)
0/31 (0)
0/31 (0)

Cockroachsensitized group
(High/tested
samples)

p value

1178.8 ± 165.3
4, 10, 20, 41
77/84 (91.7)
76/84 (90.5)
70/80 (87.5)
7/30 (23.3)
14/28 (50)
40/50 (80)
5/13 (38.5)
7/32 (21.9)
25/72 (34.7)
31/72 (43)
29/77 (37.7)
45/65 (69.2)
34/76 (44.7)
39/71 (54.9)
56/77 (72.7)
42/77 (54.5)
9/30 (30)
9/30 (30)

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

Of the food allergens tested in these children,
atopic children with cockroach sensitization were
also sensitized to soyabean, almond, peanut, and
coconut. As per the reports, these children also
had associated allergies to egg white, cereals
wheat, corn, and rice, and to potato, cabbage, and
carrot. The cockroach-sensitized children also had
significantly higher specific IgE to apple, mango,
and banana (table 3). They also had higher IgE to
chicken meat, and seafoods such as cod, shrimp,
tuna, and salmon (p<0.05). But these children
were not predominantly sensitized to dairy
products such as milk, cheese, and casein
(p>0.05). Their IgE to spinach, baker’s yeast,
mushroom, cocoa, grape, strawberry, and orange
were also not significantly elevated. We could not
determine whether the IgE to blue mussel, pear,
tomato, rabbit epithelium, green pea, cauliflower,
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cashew, lemon, melon, malt, and onion were
significantly higher in cockroach allergen-positive
group since the number of tested samples were

inadequate for calculation (one, two, three, four,
four, three, one, three, one, one, one
respectively).

TABLE 3: Laboratory values of specific food allergen IgE (kAU/L) in the two groups of atopic children (n=189)
Laboratory parameter
Milk
Cheese
Casein
Soya
Almond
Peanut
Coconut
Egg White
Wheat
Corn
Rice
Potato
Cabbage
Carrot
Spinach
Mushroom
Baker’s yeast
Cocoa
Apple
Grape
Mango
Banana
Strawberry
Orange
Chicken meat
Cod
Shrimp
Tuna
Salmon

Cockroach allergen-negative
group (positive/tested
samples)

Cockroach allergenpositive group
(positive/tested samples)

49/104 (47.11)
14/74 (18.9)
13/31 (41.9)
5/100 (5)
4/74 (5.4)
0/19 (0)
20/95 (21.05)
52/104 (50)
39/100 (39)
6/60 (10)
0/9 (0)
0/13 (0)
1/51 (1.96)
2/64 (3.12)
0/1 (0)
0/7 (0)
2/24 (8.33)
0/20 (0)
2/57 (3.5)
0/6 (0)
1/13 (7.7)
11/37 (29.7)
0/6 (0)
0/11 (0)
3/98 (3.06)
0/42 (0)
9/102 (8.8)
4/103 (3.9)
1/51 (1.9)

48/80 (60)
18/60 (30)
7/14 (50)
48/88 (54.5)
14/47 (29.8)
8/17 (47.05)
37/73 (50.7)
58/78 (74.3)
53/73 (72.6)
8/28 (28.6)
2/4 (50)
3/9 (33.3)
11/34 (32.3)
16/45 (35.5)
2/4 (50)
1/19 (5.3)
4/21 (19.04)
2/17 (11.8)
17/41 (41.5)
1/3 (33.3)
5/12 (41.7)
19/24 (79.2)
2/4 (50)
3/11 (27.3)
27/72 (37.5)
7/33 (21.2)
66/77 (85.7)
37/85 (43.5)
10/36 (27.8)

DISCUSSION
Cockroach allergy affects a number of atopic
children especially those residing in the urban
areas of the world. There has to date been no
analysis of this allergy in atopic children from the
congested city of Mumbai. This study is the first of
its kind about the prevalence of cockroach
sensitization in allergic children from Mumbai. It
could serve as a basis for temporal comparison
with future studies related to this specific allergen
in atopic children from the region. We found that
44.4% of the atopic children had positivity to
cockroach allergen and these children were older
in age compared to those without the allergy.
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p value
0.08
0.13
0.61
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
0.36
0.36
0.29
0.11
<0.05
0.13
<0.05
<0.05
0.052
0.06
<0.05
<0.05
<0.05
<0.05
<0.05

There were significantly more cases of allergic
conjunctivitis and allergic rhinitis in the positive
group but their weight was not reduced by it. They
had extremely high total IgE levels and also
demonstrated other aero- and food allergies.
Though the study is a retrospective one, it has all
the data required to compare the children with
allergy to cockroach with the atopic children who
were found to be negative for cockroach allergen
in their blood. We have blood tests of these
children for comparison and the Immuno CAP
technology of Pharmacia Diagnostics AB, Sweden
employed for the laboratory analysis of the
allergies provides a reliable and reproducible
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result with a sensitivity of 84-95% and a specificity
17
of 85-94%.
Though allergen challenge is
considered the gold standard for confirmation of
these allergies, it also has its own risks and hence
requires an elaborate setup and expertise for it.
These 189 children were all tested for cockroach
extract allergy, but the other food and air-borne
items checked in them varied. The number of
studied children tested for blue mussel, pear,
tomato, rabbit epithelium, green pea, cauliflower,
cashew, lemon, melon, malt, and onion were too
less and hence we could not compare the two
groups on this allergic parameter. Besides, we
have a one-time data on these children and there
are no follow-up laboratory data on these atopic
children. Hence, we could not determine the
impact of therapy and environmental control on
the atopic symptoms and asthma severity in these
children. Most studies have shown that children
with cockroach have reduction of their atopic
complaints with therapy but it does not go away
18
completely.
We found that cockroach allergy was present in
44.4% of the studied atopic children. Similar
studies carried out from different regions of the
world has shown cockroach allergen positivity
ranging from as high as 79% in young atopic
adults from Brazil to as low as 8.4% from
9-12,19,20
Germany.
Beside
genetic
and
environmental differences, the type of testing
utilized in the study also contributed to this
difference in results. In our study, children with
cockroach allergy were older compared to those
who were not sensitized against cockroach. This
is in line with various other studies that have
shown that food allergies are more common in
early
infancy
and
childhood
whereas
aeroallergens cause atopy and asthma in the
8
older age group in children. Rosenstreich DL et
al, Stelmach I et aland others found that asthmatic
children with cockroach allergy had more severe
asthma compared to those without cockroach
7,10
allergy. And in our study, we found that children
with moderate asthma were significantly more in
the cockroach allergen-positive group but the
severe cases of asthma were similar in the two
groups. Santos AB et al from Brazil revealed that
tropomyosin was the major allergen in these
children and it potentially cross-reacted with the
19
allergens of shrimp and house dust mite. The
Iranian study of Farhoudi A et al showed that

significantly more children with cockroach allergy
had perennial symptoms compared to the
cockroach-insensitive children [61.5% vs 28.4%,
p<0.05]. Other studies have also shown that
children with cockroach allergy are more likely to
have been born in the winter months. This season
forces these babies to be indoors more and hence
they are exposed more to cockroach allergy from
8,20,21
the environment.
We did not find any such
correlation in our study. This might possibly be
due to the mixed and migrant population of
Mumbai and the fact that the city has an equable
climate and winters are less harsh and hence
indoor staying is not more as compared to other
seasons and cold places of the world. Leaderer et
al found that children from lower socioeconomic
strata of society are at more risk of cockroach
22,23
allergy.
We could not validate this in our study
due to lack of adequate data in this respect.
In our study, we found that children with
cockroach allergy had a higher incidence of
allergy to house dust mite, house dust greer,
pigeon droppings, parrot feathers, dog dander, cat
allergen, grass, weed and tree pollens. As regards
food allergies, these cockroach allergen-positive
atopic children had co-existent sensitivity to sea
foods, chicken meat, egg white, nuts, cereals,
cabbage, carrot, potato, apple, mango, and
banana. But they were not found to be sensitive to
dairy foods, grape, mushroom, baker’s yeast,
cocoa, spinach, strawberry, and orange.

CONCLUSION
This study is the first of its kind to show the
prevalence of cockroach allergy in atopic children
from the city of Mumbai. The children were older
than those with no cockroach sensitivity. They had
a propensity for more of eye and nose allergy and
had associated multiple other aero- and food
allergies. Further studies would assist to know
about the impact of environmental control on the
each child’s symptoms and severity of asthma.
Declaration of conflict of interests: None
Funding source: None to declare
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