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ABSTRACT

Immunoglobulin E (IgE) is an antibody class that is unique to mammals, it is regarded as the last of the five classes of
human immunoglobulins which was discovered in 1968 and it is widely linked to various numbers of allergic illnesses.
Basophils, intestinal epithelial cells, antigen presenting cells, tissue mast cells as well as airway epithelial cells all
express IgE receptor on its surface. The cell-degranulation signal, release of inflammatory allergic mediators and
hypersensitivity responses, all begin with the cross-linking of allergen to receptor-bound IgE. IgE plays an important
role in type I hypersensitivity, which is demonstrated as allergic asthma and various allergenic disorders, for example,
sinusitis and chronic urticaria. In non-allergic people, serum IgE levels are relatively low (0.05 mg/ml). Remarkably,
there is evidence of a relationship between whole IgE values and environmental and host variables. Regardless of
sensitivity to frequent allergies or other allergy manifestations, population studies have found a link between the
frequency of various allergies and serum total IgE levels.
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INTRODUCTION

mmune responses induced by IgE are referred to as
"immediate hypersensitivity'" responses. This de-
scription emphasizes each of the IgE systems’ ex-
traordinary sensitivity to antigens and the immune
response’s significant rapidity. Atopic dermatitis, asthma,
and allergic rhinitis are all associated with increased IgE pro-

duction [1].

In this review, we will cover the previous studies on the IgE
values in Iraqi atopic individuals and show the relation of IgE
level with the risk factors of these diseases. The review will
be based on data gathered and summarized from articles au-
thored by the Iraqi researchers from north to south. These
studies were collected from Google Scholar and academic jour-

nals from Iraq.

- IgE History

Immunoglobulin E (IgE) was the fifth class of humans im-
munoglobulins which was observed in 1968, and is closely
related to allergic illness different symptoms [2]. However,
its significance in evolutionary development appears to
provide a defense mechanism against parasites [3].

IgE was identified decades after IgG, IgM, IgD, and IgA
because It is the least prevalent immunoglobulin type in
the blood, IgE represents 50-300 ng/mL of total antibodies
in the serum, while IgG represents 10 mg/mL [4]. Because
of the small proportion of B lymphocytes specialized to
IgE manufacturing, along with the quick uptake of IgE in
tissues where it is strongly linked by FceRI to mast cells,
there is a paucity of IgE in the blood and a comparatively
brief half-life (one to two days, in contrast to three-weeks
for IgG) [5].

+ The Structure of IgE

IgE is a 188 kDa monomeric immunoglobulin; serum IgE
levels are very low in comparison to the other immunoglob-
ulin isotypes; yet, basophiles and mast cells express a high-
affinity IgE-specific receptor, resulting in IgE saturation.
Serum IgE is thought to account for around half of total
body IgE, with the remainder linked to basophils besides
mast cells via their IgE Fc receptors having strong affinity
[6]. The overall design of the IgE monomer varies more
dramatically compared to IgG in terms of the "extra' heavy
chain constant region, as well as the lack of a hinge area in
the epsilon chain (e-chain) [7]. IgE seems to have a longer
Y-shaped architecture than IgG due to the additional do-
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main pair [8]. The isotype-dependent activities of IgE,
involving interplay with its cellular and extracellular re-
ceptors, are conferred by a constant region consisting of
four constant epsilon (Ce) repeats in the heavier chains’
C-terminal regions [9].

The binding activities of receptors of IgE are distinct;
FcRI, which is physically similar to other components of
the FcR group, and FcRII/CD23, a fellow of the C-type
(Caz+-dependent) lectin-identical subfamily, various im-
mune cells express FcRI as basophiles beside mast cells
[10]. The sign for cells degranulation, emission of pre-
synthesized inflammatory molecules, and an acute hy-
persensitive action is the bridge of allergen-definite IgE
receptor-associated to basophils besides mast cells by anti-

gens [11] .

- Role of IgE and T Lymphocyte-Mediated Allergic In-

flammation

Polyvalent allergens encourage the production of preex-
isting vasoactive messengers by bridging IgE attached to
mast cells via the high-affinity IgE binding site (FcRI), Cy-
tokine expression and de novo production of leukotrienes
and prostaglandins in the classic immediate hypersensi-
tivity reaction. These mediators induce mucus production,
airway mucosal swelling, and restriction of muscle cells
in the airway, and they ultimately attract an infiltration of
inflammatory cells[12].

Along with mast cells and basophils via FceRI, IgE reacts
with a variety of additional cell kinds via the lower-affinity
""CD23" IgE binding site which is found on a variety of cells
[13]. Sensitization to antigens in hereditarily predisposed
persons is driven when Th2 and B cells are stimulated, Th2
cells can identify antigens handled by antigen-presenting
cells. IgE antibody production is boosted by interleukins
generated by stimulated Th2 lymphocytes (interleukin -
4 and interleukin-13)[14]. Upon the sensitization phase,
antigen attaches to the IgE varying areas of neighboring
two immunoglobulins on a basophil or mast cell, resulting
in physical cross-linking of their receptors, degranulation
and the manufacture of proinflammatory agents such as
histamine, prostaglandins, and leukotrienes occur as a
result of calcium ion uptake [15] .

- IgE and Atopic Respiratory Diseases

Asthma, allergic conjunctivitis besides allergic rhinitis are

marked by immune system stimulation. Exposure to in-
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haled antigens causes rapid mast cell and basophil cell
lysis triggered by IgE, resulting in swelling and airway ob-
struction in sensitized persons, systemic inflammatory
signals are triggered by local inflammation, and periph-
eral blood leukocytes are further activated. IgE is widely
known for playing a key part in the immunopathogene-
sis of asthma. The fundamental step in immediate-type
and inflammatory allergic reactions, including asthma,
is the cross-linking of IgE-allergen complex with FceRI,
which mediates activation of the targeted mast cell and

subsequent degranulation and mediator release [16] .

- IgE Level in Allergic Respiratory Diseases in Iraqi Pa-
tients

Several studies were conducted in various locations of Iraq.
The first study, done in 2008 in Samara, Tikrit governorate,
reported by Al Obaidi et al included 562 asthmatic patients,
whom age range from (17-52) years, This research found
that the average serum IgE value in asthmatic was higher
(554 +/- 447 IU/ml) than in the comparison group (69
+/- 33 IU/ml), this study also showed that specific im-
munotherapy can reduce 36% of asthmatic patients had a
high blood overall IgE concentration, and that patients who
received House-dust mites immunotherapy experienced a
greater reduction (47%) than those who received grasses
(36%) or mould (16%) vaccinations [17] . Another study in
Baghdad was done by Darwesh in 2011 [18] , in which 36
samples of asthma patients and 24 sample of control sub-
jects were incorporated, the research demonstrated that
IgE concentration was significantly increased (mean+SD:
101+35.11) in asthmatic cases compared to controls group
(mean+SD: 85 + 20.21).

In Babylon province, 2013 an immunological study was per-
formed on 60 (27 males and 33 females) asthmatic patients
and 30 (14 males and 16 females) controls. For comparabil-
ity, the patients in this analysis were separated into three
age groups : (1-20) ,(21-40) besides (41-60) years, The
analysis indicated that there was no substantial variation
in IgE average between cases and controls in the primary
age category, whilst IgE values were considerably increased
in the second and final age categories, reaching 74.276 and
68.106 IU/ml, correspondingly, whereas it was 31.541 and
22.807IU/ml in controls [19] .

Additional study in Babylon, 2013, which was done by Al-
khayat et al [20] to find the correlation between IgE and
antioxidant level in cases minimal, medium/serious aller-
gic rhinitis (AR) affected. Fifty cases with allergic rhinitis

were sub-grouped into two categorize, minimal AR cate-
gory included 20 cases, second category included 30 cases
with medium/serious AR, the age range of both groups is
between (20-25) years. IgE values were detected in the
serum of medium/serious cases (P <0.01) and a momen-
tous increase in IgE was found in minimal cases of AR
patients in contrast to controls (P< 0.05). Further research
in Babylon Governorate in 2013 done by Ali , on 25 aller-
gic patients, showed an increased level of IgE in allergic
patients (80 IU/ml) than in controls[21] .

In Diyala, Alwan et al in 2014 ,[22] conducted a case-
control study in which the patients were divided into two
categories, asthmatic set (190) and allergic rhinitis set
(110). The average age of the individuals involved in the
research was 34.34 + 11.58 years, the serum IgE mean was
much greater in asthma with normal weight category,
asthmatic having obesity, asthmatic having metabolic syn-
drome and allergic rhinitis category than in control cate-
gory; the mean was 215.873+138.5 [U/ml, 261.758+144.42
IU/ml, 207.103 +125.515 [U/ml, 110.626 +39.353 IU/ml for pa-
tients sets correspondingly and it was 82.687+34.4 IU/ml
in allergic rhinitis having obesity.

In Babylon, a study conducted by Ishraq in 2015 [23], in
which a total of 87 individuals with allergies and 40 control
were involved in the study, their age range was (10-69)
years, the immunological parameters showed that there
is a significant increase in IgE (448.75 IU/ml) compared
to control group (52.11 IU/ml) in age group (10-19) and no
significant increase (p> 0.05) of E-rosette test value in the
allergic cases (32.6%) compared to control group (17.2%).
In AL-Najaf province, a study conducted in 2016 by
Brakhas et al, on 210 cases (110 woman, 100 man) having
allergic illness (asthma, urticaria, and rhinitis) with age
range from ten to seventy. In asthmatics, there was a rel-
atively marked increase in mean blood whole IgE (503.54
+ 63.49 IU/ml), Allergic rhinitis (442.77 £ 95.76 IU/ml)
and urticaria (489.53 + 69.68 IU/ml) as a compared with
healthy controls (23.67 + 5.81 IU/ml). There were a sub-
stantial (P<0.05) a rise in the mean blood amount of total
IgE in cases in age category (30-39 years) with asthma
(558.049+89.13pg/ml), urticaria (503.262+113.7 pg/ml) and
rhinitis (513.934+72.49pg/ml), as comparison to controls
(42.05+17.43pg/ml). The mean of serum total IgE levels in
men rise in asthma 506.025+138.7 IU/ml, while in women
rise in rhinitis 511.398+103.6 IU/ml besides urticaria 412.95
+91.741U/m [24] .

In Mosul, Bader Fathi in 2017, [25] conduct Receiver Op-
erator Characteristic (ROC) curve study on 751 persons
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(561 people suffering from numerous allergy diseases and
190 individuals who are not allergic) age varied from (10-
59 year), The generated ROC curve of the whole cohort
revealed that total blood IgE has intermediate reliability
in allergy disorders, with a 95% confidence interval of
(0.7300.022) with asthmatic having the lowest AUC (0.720
0.027).

Another study conducted in Mosul by Al-Hamadany
in 2018 to demonstrate the link between Epstein-Barr
Viruses (EBV) exposure and asthma, in this study 65
asthma patient (37 females and 28 males), inside the age
range of (15-62 years) and 20 healthy controls were in-
cluded, the study revealed that IgE level was linked to the
degree of dyspnea (327.95 IU/ml) and that the elevated
amount of IgE in asthmatics was in the age category (45-
55years). EBV serotesting demonstrated infections by this
virus increased with severity of asthma [26] .

In Anbar province, Hassan et al., 2019 conducted a study to
assess overall and particular IgE values in 50 asthmatics (5-
60 years) and (10 healthy subjects) as controls [27] . The
findings revealed that 56% of sufferers have low or absent
IgE concentrations (250 IU/ml), and that particular IgE fre-
quencies varies amongst individuals, the highest specific
IgE concentration were in Crab (21.28 IU/ ml) and it was
frequent in only one patient, while the lowest concentra-
tion was found in Bermuda grass allergen (0.02 IU/ml).

A study conducted by [28] in 2019 in Kirkuk consisted of
20 males and 20 females with ages ranging between (5-
65 years) and the majority of cases (37.5%) have allergic
bronchitis showed that the highest age group affected was
between (36-50) years, and that IgE is more common in
females “the sample size is 3.721, the total numbers of
females and males are 2.013 (54.1%) and 1.708 (45.9%),
respectively”.

An empirical cross-sectional investigation was carried out
in Baghdad by Turki et al. in 2020 [29] to investigate
the allergenic pattern in 653 allergic rhinitis besides 521
asthmatics for the assessment of overall and particular
IgE found that the (16-45) years age group was most fre-
quently observed in allergic rhinitis as well as bronchial
asthma patients (79.1 and 75.1%, correspondingly). For
overall IgE, bronchial asthma sufferers. Throughout all
age categories, the amount was considerably greater than
in rhinitis sufferers in both sexes. However, overall IgE
amounts revealed no remarkable difference among age
categories with the exclusion of bronchial asthma cases
in the age category > 45 years having the smallest value
of IgE (338 + 269 IU/ml). When the sera were tested for
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eight allergens, molds were shown to be the most common
agent in rhinitis as well as asthma subjects (8.7 and 19.6%,
respectively).

Altaii and Al-Tae in Mosul in 2020 conducted a case con-
trol research to detect the role of serum overall IgE in the
diagnosis of allergenic asthma, dermatitis and rhinitis; 38
asthmatic, 27 rhinitis, 46 dermatitis and 45 controls were
involved. The study found that the total IgE means were
316.87 IU/ml (95% CI: 234.69 to 427.82) in allergic asthma,
262.07 IU/ml (95% CI:174.24 to 394.18) in allergic rhinitis
and 270.48 IU/ml (95% CI:202.57 to 361.16) in atopic der-
matitis contrasted to 16.90 IU/ml (95% CI:12.32 to 23.18)
in healthy controls. Indicating that in allergic disorders,
overall IgE levels were considerably higher than in controls
(30].

A retrospective case-control study was conducted in 2021
by Shaban et al [31] on 104 (50 woman and 54 man) asth-
matic patients and 111 controls. There was a family history
of allergies in 51.9% of the cases. In terms of antigen type,
21.2% of asthmatics tested positive for a combination of
antigens. The average level of overall IgE was substan-
tially higher in asthmatics (204.1 ng/ml) than in controls
(163.3 ng/ml). The overall IgE concentration correlated
strongly with illness severity. Serious forms had the great-
est amount (244.9 ng/ml), whereas moderate cases had
the minimum value (189.7 ng/ml). According to the type
of allergen, the level of specific IgE varied across asthma
patients, with seronegative subjects having the highest
median (215.2 ng/ml), nonetheless, the lowest level was
seen in people who tested positive for animal dander (189.3
ng/ml).

A study performed by Jebur and Saud [32] to determine IgE
concentrations in the serum of 150 subjects having asthma
and 50 control. Findings showed that IgE and IL-13 con-
centrations, additionally, the proportion of eosinophils,
was substantially higher (p < 0.001) in cases compared to
control group. In order to test IgE levels by ELISA, ALmash-
hadani and Jawad conducted a study in Baghdad in 2021
with 52 asthmatic patients. Twenty distinct allergens’ lev-
els of IgE were assessed in those patients; 25 individuals
tested positive for Dermatophagoides farina, 22 tested pos-
itive for Birch pollen, 22 tested positive for Alder pollen,

and 22 tested positive for Plantain pollen [33].

Conclusions

There is a meaningful link between respiratory allergic symp-
toms and a high level of total IgE and the value of total blood
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IgE has a modest degree of accuracy in diagnosing different

allergic disorders. Compared to healthy controls, all Iragi aller-

gic patients of all ages had significantly higher levels of total

IgE with variations in IgE concentrations observed between

males and females based on the specific allergic condition. In

individuals with allergic asthma and rhinitis, the percentage

count of IgE increased significantly.
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