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Abstract:

B

ackground: Allergen immunotherapy has important benefits on asthmatic patients by reducing symptoms and medication
use and it can be used as an alternative treatment.
Objectives: This study aimed to assess the effects of allergen immunotherapy (AI) on asthmatic patients of Babylon
Province.
Materials and methods: The study was performed on 35 asthmatic patients as immunotherapy group who received allergen
immunotherapy and 15 asthmatic patients as control group who remained on pharmacotherapy, the patients were assessed by
measurement of peak expiratory flow rate (PEFR), total immunoglobulin E (IgE) and immunoglobulin G (IgG) symptoms and
medication use score at 0 time, 3 months, and 6 months.
Results: The study showed that 30-40 years age group population were more affected with asthma (44%) and then the incidence
decreased with increasing age. Females might be more affected than males (60% compared to 40%).There were significant increase
in the mean levels of PEFR and total IgG and significant increase in the mean levels of total IgE. In addition, the study revealed
larger reduction in symptoms and medications use score in immunotherapy group in comparison to control group.
Conclusion: AI should be used in allergic asthma as one of the modalities of treatment because it can reduce the symptoms and
medications use by changing the basic mechanism of asthma.
Keywords: Asthma, immunotherapy, PEFR, IgE, IgG, symptoms and medications use score.

:اﻟﺨﻼﺻﺔ
 ھﻨﺎﻟﻚ ﻓﻮاﺋﺪ ﻣﮭﻤﺔ اﻟﻠﻘﺎح اﻟﻤﻨﺎﻋﻲ ﻋﻠﻰ ﻣﺮﺿﻰ اﻟﺮﺑﻮ وذﻟﻚ ﺑﺘﻘﻠﯿﻞ اﻷﻋﺮاض اﻟﺴﺮﯾﺮﯾﺔ واﺳﺘﻌﻤﺎل اﻷدوﯾﺔ:ﺧﻠﻔﯿﺔ اﻟﺪراﺳﺔ

. وﺑﺎﻹﻣﻜﺎن اﺳﺘﺨﺪاﻣﮫ ﻛﺄﺣﺪ اﻟﻄﺮق اﻟﺒﺪﯾﻠﺔ ﻟﻠﻌﻼج
. اﺳﺘﮭﺪﻓﺖ ھﺬه اﻟﺪراﺳﺔ ﺗﻘﯿﯿﻢ ﺗﺄﺛﯿﺮات اﻟﻠﻘﺎح اﻟﻤﻨﺎﻋﻲ ﻋﻠﻰ ﻣﺮﺿﻰ اﻟﺮﺑﻮ ﻓﻲ ﻣﺤﺎﻓﻈﺔ ﺑﺎﺑﻞ:اﻟﮭﺪف ﻣﻦ اﻟﺪراﺳﺔ
( وﻗﺪ ﺗﻢ إﻋﻄﺎﺋﮭﻢimmunotherapy group)  ﻣﺮﯾﻀﺎً ﺑﺎﻟﺮﺑﻮ اﻟﺬﯾﻦ اﺧﺬوا ﻛﻤﺠﻤﻮﻋﺔ اﻟﻠﻘﺎح35 ﺗﻤﺖ اﻟﺪراﺳﺔ ﻋﻠﻰ:اﻟﻤﻮاد واﻟﻄﺮق
( اﻟﺬﯾﻦ ﺑﻘﻮا ﻋﻠﻰcontrol group) ﻣﺮﯾﻀﺎً ﻣﻦ اﻟﺬﯾﻦ اﺧﺬوا ﻛﻤﺠﻤﻮﻋﺔ ﺳﯿﻄﺮة15 اﻟﻠﻘﺎح اﻟﻤﻨﺎﻋﻲ وﺗﻤﺖ ﻣﻘﺎرﻧﺔ اﻟﺘﺄﺛﯿﺮات ﻋﻠﻰ
 وﺗﻢ ﺗﻘﯿﯿﻢ اﻟﺘﺄﺛﯿﺮات اﻟﺘ ﻲ ﯾﺴ ﺒﺒﮭﺎ اﻟﻠﻘ ﺎح اﻟﻤﻨ ﺎﻋﻲ وذﻟ ﻚ ﺑﻮاﺳ ﻄﺔ ﻗﯿ ﺎس اﻟﻤﻌ ﺪل اﻷﻗﺼ ﻰ ﻟﺴ ﺮﯾﺎن,اﻷدوﯾﺔ اﻟﻤﻀﺎدة ﻟﻠﺮﺑﻮ
 وإدراج, ﺗﺴ ﺠﯿﻞ اﻷﻋ ﺮاض اﻟﺴ ﺮﯾﺮﯾﺔ ﻟﻠﻤﺮﺿ ﻰ, IgE and IgG  ﻗﯿ ﺎس اﻟﻜﻠﻮﺑﯿﻮﻟﯿﻨ ﺎت اﻟﻤﻨﺎﻋﯿ ﺔ,اﻟﮭﻮاء ﻋﻦ ﻃﺮﯾ ﻖ اﻟﺰﻓﯿ ﺮ
. وﻛﺬﻟﻚ ﺑﻌﺪ ﻣﺮور ﺳﺘﺔ أﺷﮭﺮ, ﺑﻌﺪ ﻣﺮور ﺛﻼﺛﺔ أﺷﮭﺮ,اﻷدوﯾﺔ اﻟﻤﺴﺘﻌﻤﻠﺔ ﻓﻲ ﺑﺪاﯾﺔ اﻟﺪراﺳﺔ
( ﺳ ﻨﺔ أﻛﺜ ﺮ ﻣ ﻦ ﻏﯿﺮھ ﺎ إذ30-40) ﺑﯿﻨﺖ اﻟﺪراﺳﺔ أن ازدﯾﺎد ﻣﻌﺪﻻت ﺣﺪوث ﻣﺮض اﻟﺮﺑ ﻮ ﻓ ﻲ اﻟﻤﺠﻤﻮﻋ ﺔ اﻟﻌﻤﺮﯾ ﺔ:اﻟﻨﺘﺎﺋﺞ
( أﻛﺜﺮ ﻣﻤﺎ%60)  ﺑﺎﻻﺿﺎﻓﺔ اﻟﻰ ازدﯾﺎد ﺣﺎﻻت ﻣﺮض اﻟﺮﺑﻮ ﻟﺪى اﻹﻧﺎث. ﺛﻢ ﺗﻘﻞ ﻧﺴﺒﺔ ﺣﺪوث اﻟﻤﺮض ﺑﺘﻘﺪم اﻟﻌﻤﺮ%44 ﺑﻠﻐﺖ
( ﻗ ﺪ ازداد ﺑﺸ ﻜﻞIgG)  واﻟﻜﻠﻮﺑﯿ ﻮﻟﯿﻦ اﻟﻤﻨ ﺎﻋﻲpeak expiratory flow rate  ﻣﻦ ﻧﺎﺣﯿﺔ أﺧﺮى ﻓﺎن ﻣﺴ ﺘﻮى.ھﻲ ﻋﻠﯿﮫ ﻓﻲ اﻟﺬﻛﻮر
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(IgE) وأﺛﺒﺘ ﺖ اﻟﺪراﺳ ﺔ اﻧﺨﻔ ﺎض ﻣﺴ ﺘﻮى اﻟﻜﻠﻮﺑﯿ ﻮﻟﯿﻦ اﻟﻤﻨ ﺎﻋﻲ.,ﻣﻌﻨﻮي ﻓﻲ ﻣﺠﻤﻮﻋ ﺔ اﻟﻠﻘ ﺎح ﻣﻘﺎرﻧ ﺔ ﺑﻤﺠﻤﻮﻋ ﺔ اﻟﺴ ﯿﻄﺮة
 ﻛﻤﺎ ﺑﯿﻨﺖ اﻟﺪراﺳﺔ وﺟﻮد اﻧﺨﻔﺎض ﻓﻲ اﻷﻋﺮاض.ﺑﺸﻜﻞ ﻣﻌﻨﻮي ﻓﻲ ﻣﺠﻤﻮﻋﺔ اﻟﻠﻘﺎح اﻟﻤﻨﺎﻋﻲ ﻣﻘﺎرﻧﺔ ﺑﻤﺠﻤﻮﻋﺔ اﻟﺴﯿﻄﺮة
.اﻟﺴﺮﯾﺮﯾﺔ وﻛﺬﻟﻚ اﺳﺘﻌﻤﺎل اﻷدوﯾﺔ ﻟﻠﻤﺮﺿﻰ ﻓﻲ ﻣﺠﻤﻮﻋﺔ اﻟﻠﻘﺎح اﻟﻤﻨﺎﻋﻲ أﻛﺜﺮ ﻣﻤﺎ ھﻮ ﻣﻮﺟﻮد ﻓﻲ اﻟﻤﺠﻤﻮﻋﺔ اﻟﻀﺎﺑﻄﺔ
 أﺛﺒﺘﺖ اﻟﺪراﺳﺔ ان اﻟﻠﻘﺎح اﻟﻤﻨ ﺎﻋﻲ ﯾﺠ ﺐ اﺳ ﺘﺨﺪاﻣﮫ ﻛﺄﺣ ﺪ ﻃ ﺮق ﻋ ﻼج ﻣﺮﺿ ﻰ اﻟﺮﺑ ﻮ ﻷﻧ ﮫ ﯾﻌﻤ ﻞ ﻋﻠ ﻰ ﺗﻘﻠﯿ ﻞ:اﻻﺳﺘﻨﺘﺎج
.اﻷﻋﺮاض اﻟﺴﺮﯾﺮﯾﺔ وﻛﺬﻟﻚ ﺗﻘﻠﯿﻞ اﺳﺘﻌﻤﺎل اﻷدوﯾﺔ وذﻟﻚ ﺑﺘﻐﯿﯿﺮ اﻟﻤﯿﻜﺎﻧﯿﻜﯿﺔ اﻷﺳﺎﺳﯿﺔ اﻟﻤﺴﺒﺒﺔ ﻟﻤﺮض اﻟﺮﺑﻮ

Introduction:
Asthma is a clinical syndrome characterized by chronic
reversible airway obstruction, increased bronchial reactivity,
and airway inflammation, it affects approximately 155
millions people around the world, although asthma affects
people of all ages, it most often starts in childhood, more
boys have asthma than girls, but in adulthood, more women
have asthma than men (1).
The aetiology of asthma is multifactorial with interaction
of both hereditary and environmental factors. Several
environmental factors have been implicated like air
pollution, hygiene hypothesis, measles infection, and
hepatitis A seropositivity (2).
Typical symptoms of asthma include wheeze, shortness
of breath, cough, and sensation of chest tightness. These
symptoms may occur at any age and may be episodic or
persistent. Patients with episodic asthma are usually
asymptomatic between exacerbations which may occur
during viral respiratory infections or after exposure to
allergens (3).
Asthma can usually be diagnosed depending on
compatible clinical history and physical examination
together with demonstration of variable airflow obstruction
by spirometry or peak expiratory flow meter. Chest
radiograph is not helpful in diagnosis , but it is performed to
exclude other conditions or complications like
pneumothorax (4).
Treatment of asthma includes avoidance of trigger
factors, use of asthma medications and allergen
immunotherapy. These measures can prevent or reduce the
frequency and severity of symptoms. The common types of
medications include: corticosteroids, bronchodilators, and
anti-inflammatory drugs. Allergen immunotherapy is an
optimal therapy for many patients and it can reduce the
symptoms and the use of drugs (5). Allergen immunotherapy
(AI) is also known as hyposensitization or allergy shots. It
involves repeated administration of gradually increasing
quantities of specific allergens to patients with IgE-mediated

conditions until a dose is reached that is effective in reducing
disease severity from natural exposure. It is effective in the
treatment of allergic rhinitis, allergic conjunctivitis, stinginginsects (wasp and bee) hypersensitivity, and allergic asthma
(6). The clinical indications of AI include: Diagnosis of
patients with history of allergy, inability to avoid allergens,
inadequacy of drug treatment, side effects of drugs, and
desire to avoid long-term medication use (7). It is
contraindicated in uncontrolled asthma ( including: recent
asthma exacerbation in the last seven days, current
wheezing, and peak expiratory flow below 75% of predicted
value), current beta-blockers or angiotensin-converting
enzyme (ACE) inhibitors, concurrent significant illness ,
fever, or fatigue (8).
The aim of the study is to: initiate data base of age and
sex of asthma in Babylon Province, evaluation of
immunological and clinical effects of AI on asthmatic
patients. The immunological effects included measurement
of total levels of IgE and IgG before initiation of allergen
immunotherapy and after three and six months while the
clinical effects included PEFR, evaluation of asthma
symptoms and medication use scores before and after the use
of immunotherapy, and establishment for the efficacy and
the side-effects of allergen immunotherapy use.

Materials and Methods:
The study was conducted in the Asthma and Allergy
Center (AAC) in Babylon Province in the period from
October 2007 to May 2008.The study was carried out on
chronic stable asthma patients with a history of asthma at
least three years. This study included 35 patients (as IT
group) and 15 patients (as control group), their ages ranged
from 20-60 years and the mean age of patients in the IT
group was 37.3±1.9 years, while in the control group it was
33.6±2.9 years. This was consistent with WHO guidelines
which recommend 36 patients for immunotherapy (IT) group
(9).
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From each patient a schedule of follow up consisting of
three times after skin testing (zero time, after three months
,and after six months) was made. Those patients were
attended to the AAC and were diagnosed by specialized
physicians depending on history and clinical criteria. Chest
X-rays were taken for all the patients to exclude other
diseases. Patients who were smokers, pregnants, severe
clinical conditions, unstable asthma, patients on
antihistamines, and patients with history or current parasitic
infections depending on general stool examinations were
excluded.
The control group included patients with asthma not
taking allergen immunotherapy (AI) but received
pharmacotherapy.
Blood samples:
About 5ml of venous blood were withdrawn from each
patient and the sera were collected and stored in deep freeze
for immunological tests (10).
Measurement of peak expiratory flow rate (PEFR):
Peak expiratory flow rate (PEFR) was measured by a
device called peak flow meter (PFM).This measures PEFR
as liters of air per minute (11).
Allergen immunotherapy (allergen vaccine):
Method of dilution:
The stock concentration was different for mite and
pollen. The stock concentration of mite extract was (
1/1000), while for pollen extract was (1/1p00) (Allergy
vaccine lab.,Iraq). Each stock vial contains informations
including: type of allergen, concentration, volume, storage
temperature (2-8 Cº),expiration date, company, and state of
origin). Each stock of allergen was diluted in multi-vials of
phenol according to type of allergen (12). Series of dilutions

for mite and pollen stocks was (1/10,000 ,1/100,000 ,and
1/1000,000) (1/1000, 1/10,000, 1/100,000, and 1/1000,000)
respectively (13).
Allergy Intradermal Skin Test :
In this test, intradermal injections were done on one of
the forearms of each patient. Two sites of injection were
recognized by two circles one above the other and marked
by pen with two letters to coincide the identity of allergen to
be tested. These letters were (M) for mite and (P) for pollen.
The sites of injections were cleaned with 70% alcohol ,and
intradermal injections were performed with syringes (G
29x1/2).The doses of allergy intradermal skin test were taken
from the vial with 1/100,000 dilution and only 10 units were
withdrawn by the syringe from each type of allergens
(HDM and pollen), after completion of injections, patients
were recommended to remain in the AAC for about 15-20
minutes in order to read the results of the test, to monitor for
the local reactions, and to manage systemic reactions that
may happen occasionally. Obtained results at sites of
injection were cleaned with alcohol, also cortisone cream
was applied to relieve itching and local reactions (14).
The diameter of the local reactions was measured by a
special ruler called phostal-staloral. This ruler consists of
circles for measurement of wheal or erythema, each circle
represents (5)mm. The skin test in this study was interpreted
as recommended by the Huggins and Looney (6) as the
following: wheal greater than 5mm or erythema greater than
10mm is considered a positive reaction. Figure (1) shows
positive skin test for mite allergen.

Figure (1): Results of allergy skin test. M (mite, positive :erythema and wheal larger than 10mm) and P (pollen, negative: no wheal
or erythema).
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Subcutaneous immunotherapy:

In this phase, patients were given the same dose monthly.
This dose represented the largest effective dose that can be
tolerated (this means the largest dose that can result in a
benefit without causing side effects) and it was different
according to the patient response (15).
Assessment of patients :
Patients were assessed at the end of the study by three
objective measures : PEFR, asthma symptoms and
medication use scores. The symptoms and medications use
were assessed according to Bousquet score (16).The total
level of IgE was measured as recommended by Monobind
company (USA),while the total level of IgG was measured
according to LTA company (Italy) recommendations.

The patients included in this study with positive skin
tests results were told to come every week to the AAC for a
period of three months to complete the build-up phase, then
come every month for 3-5 years to complete the maintenance
phase (13). The injections were carried out subcutaneously
on the outer aspect of the upper arm midway between the
shoulder and elbow. The injections were performed
according to (7).
Doses of injections :
The doses of injections were different according to the
phase as follow:
A. Build –up phase:
This phase started by the lowest dose which was
increased gradually every week. For each diluted vial , four
doses were given to each patient, one dose was given
weekly, starting from the vial with greatest dilution
(1/1000,000).The doses given were calculated by units (U)
by syringes which were graduated up to 100 U that equal to
one ml. Project of injections

Statistical Analysis :
Statistical analysis was performed using the SPSS
programme. Analysis of variance (ANOVA) was used to
evaluate changes over time between groups. P values of less
than or equal to 0.05 were considered to indicate statistical
significance (17).

Results:

Table (1) showed the ages distribution of the patients´
groups.

started by 10 U, 20U,then 40 U, and lastly 60 U (15).
B. Maintenance phase:

Table(1): Age of asthmatic patients and control groups
Group
Immunotherapy (IT)

Number
35

Age (years) mean±SEM
37.35±1.9

Control (patients)

15

33.6±2.9

SEM: Standard error of mean (p >0.05).

The ages of patients ranged from 20-60 years. There was no
significant difference in ages between the studied groups (p
>0.05). The ages range of the patient was ( 20-60) years and
this was in agreement with most studies about AI like
Creticos et al 1996 (18).
Table (2) showed the distribution of all asthmatic
patients (50 patients)

according to age group. Age group 30-40 years old was the
dominant (P 0.05) which included highest number of
asthmatic patients with (22) out of (50). Females were more
affected than males.
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Table (4-2): Distribution of all asthmatic patients according to age groups
Age group Number Percentage
20-30
13
26%
31-40
22
44%
41-50
9
18%
51-60
6
12%
Total
50
100%
The patients were sensitive to HDM more than pollen.
Some patients were sensitive to both HDM and pollen. The
percentage of patients who were sensitive to HDM was 70%,
HDM and pollen was 20%, and pollen was 10% as shown in
table (3).

Table (3) : Percentage of allergens sensitivity
Type of allergen
Percentage of sensitive patients
House dust mite
70%
House dust mite +pollen
20%
Pollen
10%

The levels of PEFR were significantly increased in the
immunotherapy group in comparison to the control group
(p 0.05),they were also significantly increased within the
same immunotherapy group at the different times of followup (figure 2).
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Figure (2) : The levels of total immunoglobulin E in immunotherapy and control (patients) groups at three times(0 time, after 3
months, and after 6 months) (p 0.05).
mean /levels were significantly decreased within the same
immunotherapy group at the three times of follow-up as
shown in figure (3).

The mean levels of total IgE were significantly decreased
after immunotherapy in immunotherapy group in
comparison to control group (P 0.05). In addition, the
1800

1710
1600

1493.3

Total IgG (mg/dl)

1400

1200

1200
1165.8

1135.38

1000

1124.52

IT group
Control(pt)

800
600
400
200
0
0 Time

3 months

6 Months

Time

Figure (3) : The levels of total immunoglobulin G in immunotherapy (IT) and control (patients) groups at three times(0 time, after 3
months, and after 6 months) (p 0.05).
while the mean levels of total IgG were significantly
increased (p 0.05), were significantly increased within the
same immunotherapy group at the three times of follow-up
(figure 4).
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Figure (4): Asthma symptoms score in immunotherapy (IT) and control (patients) group at 0 time, after 3 months, and after 6
months (p>0.05).
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Figure (5) showed the mean asthma score in the
immunotherapy (IT) and control groups at 0 time, 3 months,
and 6 months. Bousquet score (2001) (16) was depended in
this study for assessment of symptoms. Both groups showed
a continuous reduction in

symptoms scores over the period of the study.

5.8
6

5.5

Asthma medication score

5

4.2
3.9
3.5

4

3

2.4
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Control(pt)

2

1

0
0 Time

3 months

6 Months

Time

Figure (5) : Asthma medications score in immunotherapy (IT) and control (patients) group at 0 time, after 3 months, and after 6
months (p>0.05).
tolerated by most patients and the incidence of side-effects
The results of scores of medications use according to the
was low.
time were apparent in figure (6) which showed the mean
asthma medications in the IT and control groups at 0 time,3
No severe systemic side-effects were reported, only two
months, and 6 months. Both groups showed a
patients had generalized urticaria and were treated well with
anti-histamines. The reactions occurred within 20-30
continuous reduction in medication use over the period of
minutes following injections.
the study.
The study showed reduction in symptoms scores in patients
Discussion:
taking immunotherapy more than patients taking
The ages range of patients was 20-60 years and it was
pharmacotherapy, also more reduction in medication scores
selected because the wheal and flare are not clear beyond
in the immunotherapy group than the control group and this
these ages, moreover the level of IgE is usually stable and
means more reduction in use of drugs in the immunotherapy
constant at this age group. The sex difference may be due to
group but the difference was nonsignificant between the
female sex hormones because about 40% of women report a
immunotherapy and control groups.
premenstrual increase in asthma symptoms and also they
Side-effects were recorded according to Bousquet score
have a regulatory role in 2-adrenergic function, abnormal
(2001) (16). The mean level of side-effects score was 0.3, of
regulation may be a possible mechanism for premenstrual
the 35 asthmatic patients who underwent AI, only 2(5%)
asthma (19).
patients had generalized urticaria, 3 (9%) patients had local
PEFR was a very important indicator in the assessment
reactions larger than 3 cm and these reactions were treated
of severity of asthma that provided objective assessment of
with antihistamines, all the remaining 30 (86%) patients had
the severity of asthma. At the beginning of the study , the
local reactions less than 3cm and resolved spontaneously as
mean levels in both groups were nearly similar (450 vs. 454
shown in table (5). The table also showed that no severe
L/min.), but they were 10 L/min. higher in immunotherapy
side-effects were reported. The mean score of side-effects
group than control group after three months while 35L/min.
was 0.3±0.2 as shown in table (5). Immunotherapy was
higher after six months.
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The observed increase in IgG had led to the concept that
this immunoglobulin act as a blocking antibody. Circulating
IgG may block access of the allergen to mast cells, or it may
bind to the mast cells and through recruitment of inhibitory
IgE receptors inhibit the mast cell response (20;21). Till et
al 2004 (22) pointed that allergen immunotherapy was
associated with a marked increase in blocking IgG
antibodies and decrease in allergen specific IgE
concentrations that occurs due to immune deviation from TH2
response with dominant production of IL-4 and IL-5 toward
TH1 response with production of interferon gamma (IN- )
and IL-2 and this deviation occurs because of induction of a
subset of T-regulatory cells with allergen specific increase in
the production of IL-10 and transforming growth factor beta
(TGF- ).
The study also showed reduction in symptoms and
medication use score in both groups with a larger reduction
in immunotherapy group but it was nonsignificant and this
might be due to the short period of the study although many
studies also lasted for six months and some with significant
results while others with nonsignificant results.
Thus we conclude that allergen immunotherapy should
be strongly considered for patients with poor asthma control
or adverse reactions to medications. From the results
expressed above we recommend that physicians can consider
allergen immunotherapy in addition to appropriate
pharmacotherapy when asthma control remains inadequate
and using of another immunizing route that cause clonal
deletion or elicit TH1 than TH2 response.
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Figure (1) : The levels
of peak expiratory flow rate in immunotherapy and control (patients) groups at three times (0 time, after 3 months, and after 6
months) (p 0.05).
Table (4) : Side-effects reaction score of allergen immunotherapy in immunotherapy group
Reaction

score No. of patients Final score Mean score

Local
Enduration and/or erythema < 3 cm

0

30

0

Enduration and /or erythema >3 cm

1

3

3

Systemic
3
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0.3

Generalized urticaria

2

2

4

Generalizd pruritus and sneezing, nasal congestion

3

0

0

Wheezing, tachypnea, and decrease of peak expiratory flow rate 4

0

0

Anaphylaxis, hypotention, severe wheezing, and laryngeal edema 5

0

0

Cardiopulmonary arrest

6

0

0

Total

21

35

7
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