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ABSTRACT

Background: Allergic diseases is a risk factor for leukemia but can also become a protective factor. Immune response activation induce
preleukemia cells or allergic diseases increases the capacity of the immune system to detect and destroy aberrant cells.

Objective: To determine the relationship of allergic diseases and atopy with the occurence of leukemia in children.

Methods: A case-control study conducted in pediatric allergy immunology and hemato-oncology division November 2013 to February 2014.
Children aged 3-17 years old with leukemia in the study group, and children without leukemia as the control group. The diagnosis of leukemia was
established by bone marrow punction. Skin prick tests to assess atopy and International Study of Asthma and Allergies in Childhood (ISAAC)
questionnaire to assess allergic diseases. We used the x2 test, and Fischer exact, logistic regression for statistical analysis.

Results: Examination of 70 subjects at 35 of leukemia and 35 children without leukemia. One child found allergic disease and atopy in 13 children
in the case group, while in the control group we found 9 allergic disease and atopy in 31 children. There was a relationship between allergic diseases
with leukemia (P=0.006). There was a significant relationship between atopy with leukemia (P=0.0001). Atopy in children is a protective factor

Rita Evalina

against leukemia (OR <1).
Conclusion: There was significant relationship between allergic diseases and atopy with leukemia and atopy acts as a protective factor against
leukemia.
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Leukemia is blood cell malignancy which comes from bone marrow,
identified by the proliferation of white blood cell with manifestation of
abnormal cells in peripheral blood.' Leukemia was divided into acute
and chronic which was distinguished from acute lymphocytic
leukemia (ALL), chronic lymphocytic leukemia (CLL), acute myeloid
leukemia (AML), and chronic myeloid leukemia (CML), based on the
domination of myeloblast or lymphoblast cells.” The prevalence of
acute leukemia in childhood was around 30-40% of the malignancy.'

Allergic diseases Is referred to clinical forms such as asthma, allergic
rhinitis, atopic dermatitis, allergic conjunctivitis, and food allergy
which were caused by the mechanism of immunology.’ Data ecology
analysis from The International Study of Asthma and Allergies in
Childhood (ISAAC) reveals that the environmental aspects such as
economic development, food factors, climate, and infection influence
some of these variations.*

Several studies indicated that atopic disease became the protection for
ALL in childhood.” Another study showed that allergic disease
became the risk factor for ALL in childhood,” but there is no
relationship between allergy and leukemia development.” It was not
clear whether the immunology mechanism of allergic disease can
influence the risk for leukemia. One of the possibilities was that
allergic condition can increase alertness of immune system in
monitoring to identify, eliminate, and destroy cell deviation in order to
avoid the development of malignant cells in childhood."" The
objective of the study was to determine the relationship of allergic
diseases and atopy with the occurence of leukemia in children.

Methods

A case-control study was conducted at H. Adam Malik Hospital,
Medan, from November 2013 to February 2014. The subjects were
children with leukemia as the case and children without leukemia as
the control, which were adjusted for age and sex. The inclusion criteria
were children who did not consume steroid, not use topical steroid in
the last one day, and not use antihistamine in the last three days. The
exclusion criteria was children with dermatographism. The study was

Sumatera Utara.

We explained about the study and the examination which would be
conducted. The subjects of the study received permission from their
parents by fill out and sign an informed consent. Skin prick test was
performed by researcher using ten allergens, including food allergens
such as crabs, shrimps, cow's milk, chicken, chocolate, peanuts, and
chicken egg white, and inhalan allergens such as yeast, chicken
feather, and house dust mites in order to examine the atopy.” ISAAC
questionnaires which had been modified were distributed to find out
the manifestation of allergic diseases: they were bronchial asthma
(BA), allergic rhinitis (AR) and atopic dermatitis (AD).

The data were analyzed by using Chi Square test or Fisher exact test in
order to assess the relationship of allergic disease and atopy with
leukemia. Odds Ratio (OR) was used to assess the risk factor with
multivatriate analysis, using logistic regression test at the significance
interval of 95% and p-value < 0.05 which was considered statistically
significant.

Results

There were 70 subjects that fulfill the inclusion and exclusion criteria.
35 children with leukemia which consist of 12 acute myeloid leukemia
(AML), 5 chronic myeloid leukemia (CML), and 18 acute
lymphocytic leukemia (ALL). Other 35 children without leukemia as
control. Skin prick test was examined and ISAAC questionnaires were
distributed.

Table 1. Characteristics data of subjects

VARIABLE LEUKEMIA| CONTROL
(N =35) (N=35)
AGE, MEAN(SD), YEARS 9.4 (4.83) 9.6 (4.74)
AGE, N
BOYS 19 19
GIRLS 16 16
WEIGHT, MEAN (SD), KG | 28.1 (13.14)| 32.4(15.38)
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Table 1.showed the characteristics of the study subjects consisted of
mean age, sex, weight, number of siblings and birth order did not
difference between groups of leukemia compared with controls.

Table 2. Relationship between allergic disease and atopy with
leukemia

VARIABLE | LEUKEMIA |CONTROL| 95%CI P
(N=35) (N=35)
ALLERGIC
DISEASE
YES 1 9 10.01-0.714| 0.006
NO 34 26
ATOPY

YES 13 31 0.215 - 0.567| 0.0001
NO 22 4

Table 2. showed that there was significant relationship between
allergic disease and leukemia (P= 0.006 and 95%CI= 0.01-0.714).
There was a significant relationship between atopy with leukemia (P =
0.0001 and 95%CI=0.215-0.567).

Table 3. Relationship between types of allergic diseases with leukemia

ALLERGIC |LEUKEMIA|CONTROL| 95% CI P
DISEASES | (N=35) | (N=35)
BRONCHIAL

ASTHMA
YES 0 3

1.630- | 0.239

2.690

NO 35 32

ALLERGIC
RHINITIS
YES 1 7

NO 34 28

ATOPIC

DERMATITIS
YES 0 1

NO 35 34

Table 3. showed there was significant relationship between three types

ofallergic disease with leukeamia (P>0.05)

0.014 -1.014| 0.055

1.597-2.578| 1.000

Yeast

Chicken Egg White

Peanuts

Chocolate

Chicken

Cow's Milk

Shrimps

Crabs

Chicken Feather

House Dust Mites

= control ® Leukemia

HEIGHT MEAN (SD), CM 128.0 (23.76)|  130.9 (25.54) Figure. Histogram graph percentage of the result of skin prick test
INUMBER OF SIBLINGS, MEAN| 2.7 (1.86) 2.3(1.45)
(SD) The percentage of the positive result on skin prick test in leukemia
BIRTH ORDER. N group mostly found in allergens such as shrimp and crab, while in the
1 . 10 14 control group, the result of positive skin prick test mostly found in the
5 B g allergens such as shrimp, chocolate, peanut, chicken egg white, and
yeast.
3 3 5
>4 10 8 Table 4. Relationship between type of allergic diseases and atopy with
TYPES OF LEUKEMIA, N leukemia
ALL 18 - VARIABLE OR 95% -CI
AML 12 - BRONCHIAL ASTHMA 0.000 0.000 - .
CML 5 - ALERGIC RHINITIS 0.200 0.018 - 2.283
ALLERGIC DISEASES, N ATOPIC DERMATITIS 0.000 0.0001 - .
BRONCHIAL ASTHMA 0 3 ATOPY 0.097 0.026 — 0.359
ALLERGIC RHINITIS 1 7 Table 4.showed that, based on the result of multivariate analysis, using
ATOPIC DERMATITIS 0 1 logistic regression test, there was relationship between variables of
ATOPY, N 13 31 bronchial asthma, allergic rhinitis, atopic dermatitis, and atopy with

leukemia. Among the four variables, only atopy which showed
significant relationship with leukemia as a protective factor (OR =
0.097 and 95% C10.026 - 0.359).

Discussion

In this study, subjects were assessed characteristics did not differ
between the groups with the control leukemia. Type of leukemia were
observed in this study that most types of ALL and the highest
manifestation of allergic disease in the control group. The study was
consistent with previous studies in which the population controls
matched for age and sex with the case. Data obtained from
questionnaires on most types of leukemia group ALL.’

In this study there was significant relationship between allergic
diseases with leukemia (P =0.006). There was significant relationship
between atopy with leukemia (0.0001). The results of positive skin
prick tests with the highest number on shrimp and crab allergens in
children leukemia, whereas the control group the number of allergens
most shrimp, chocolate, peanuts, egg white chicken and yeast.
This research is in accordance with previous studies, in which the
percentage of allergies increased in the control group and vice versa
allergy percentage decreased in cases of leukemia.™" Results of
previous studies using data retrieved from the medical records, there
atopy before the children suffering from leukemia was significantly
relationship with ALL. Significant relationship was also found in
atopic or eczema and bronchial asthma after suffering from leukemia.”
In the third study showed allergic diseases are bronchial asthma,
allergic rhinitis, and atopic dermatitis no significant relationship with
leukemia (P> 0.05). In the study there were two control groups of
children who have more than one type of manifestation of allergic
disease, whereas in children leukemia there is only one type of
manifestation of allergic disease.

The results of this study was not consistent with previous ones which
showed increasing the risk of ALL was related with the number of
allergies and the types of allergy such as allergic rhinitis, asthma and
urticaria." Other study also assessed the relationship between allergy
and leukemia. The allergy which was asthma, allergic rhinitis, food or
medicine allergy, and eczema. More than one allergic disease was
related to the risk of leukemia. The risk of leukemia decreased when a
child had two or more allergies for all age group and all types of
leukemia. Generally the risk of leukemia decreased when a child had
more than one allergic diseases and the number of siblings."” The
previous studies assessed all types of leukemia with the history of
allergy which was related with the decrease in the risk of leukemia, but
the relationship between allergic disease and the types of leukemia was
not found.”” Multivariate analysis in this study with multiple variables
assessment atopy only show a significant association with leukemia
(OR=0.097 and IK95% = 0.026-0.359). Atopy have protective factors
with the occurrence of leukemia (OR <1).

The study was appropriate with previous studies which showed that
there was relationship between atopy and ALL in childhood, while the
possibility for atopy was 31% lower in the case than the control group
and 21% lower for asthma, 26% lower for eczema, and 45% lower for
allergic rhinitis." The prevalence of atopy significantly decreased in
ALL type of leukemia which indicated that atopy was the protector for
ALL development.”™' In general, there appeared to be a small
protective effect for each of the allergy-related disorders with respect
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to CLL." The result of the previous study also showed that allergy
could protect from the incidence of acute leukemia, and allergic
disease in a child statistically had significant relationship with his
parents."™"”

In the study, relationship between leukemia and history of allergy in
family was not assessed. Besides that, questionnaires and skin prick
test were not conducted to the parents and siblings so that the risk of
allergy in a leukemia child and the control group was not known.
The limitation of the study by using a number of small samples and
case-control design could not conclude the causality and analyze the
length or the amount of protective factor of allergic disease and atopy
against the incidence of leukemia. The study used questionnaires in
providing diagnoses of bronchial asthma, allergic rhinitis, and atopic
dermatitis which might have more recall bias. Nevertheless, this study
used the translation of ISAAC questionnaires which had been
validated and standardized to be used in epidemiology researches
throughout the world.”

Conclusion

There was significant relationship between allergic diseases and atopy
with leukemia, and atopy acts as a protective factor against leukemia.
there was no significant relationship between the type of allergic
disease with leukemia.
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