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Abstract

The IgE production and degranulation of Mast cell are significant factors

in the onset and progression of urticaria, but a complex interplay of cytokines
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influences its persistence . Interleukin-4 (IL-4), linked with responses of T helper

2 cell , is a crucial factor in the immunopathogenesis of urticaria. Therefore, this
work highlights the role of Th2 cells in the development of urticaria by
determining levels of two of their immune markers: IL-4 and IgE in Iraqi patients.
Methods: Eighty-eight subjects enrolled in this work 48 of them were patients
with urticarial and 40 were healthy people. A fully automated AFIAZ-10 device,
and ELISA protocol used to measure total IgE antibodies and IL-4. Results :The
current results illustrated higher levels of total IgE and IL-4 antibodies in patients
compared to healthy controls, and a significant positive correlation (R=0.748,
P<0.01) between their levels in urticaria patients. Furthermore, the ROC test
results indicated that total IgE was high accurate biomarker (AUC 0.978) with
high specificity and sensitivity for urticaria patients, while IL-4 had a moderate
accuracy (AUC 0.862) with moderate specificity and sensitivity. Conclusion:
This study is the first in ThiQar Governorate to confirm the valuable role of TH2
in triggering urticaria through elevated levels of both IL-4 and IgE. The strong
positive correlation between these two factors indicates active and persistent
allergic inflammation and hypersensitivity reactions. The study also concluded

that total IgE is an ideal and accurate biomarker for diagnosing urticaria.
Keywords
Total IgE ,IL-4 , Urticaria ,Th2, Allergy

1. Introduction

Many people experience hives at some point in their lives, whether acute or
chronic. Acute usually appears within a month and a half, while chronic hives
stay for longer periods, negatively impacting patients’ quality of life. The
underlying causes vary, ranging from allergic reactions caused by IgE to non-

allergic triggers such as physical triggers or autoimmune processes. However,
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they all share the release of mediators from mast cells, which cause increased

vascular permeability, vasodilation, and activation of sensory nerves [1-2] .

Polyvalent allergens bind to allergen-specific IgE antibodies on sensitized
effector cells, inducing and maintaining allergic inflammation in response to the
allergen. Upon interaction with the allergen, these effector cells are activated,
leading to the release of potent inflammatory mediators, inflammatory cell

recruitment, antigen presentation, and allergen-specific antibody responses (IgE)

[3].

Cytokines play a critical role in regulating inflammatory responses and can
be considered as potential biomarkers related to urticaria [4] . Among these
cytokines , IL-4 stands out as a potent pleiotropic cytokine with a wide range of
functions, particularly in allergic inflammation.IL-4 Primarilyregulated antibody
production, inflammation, and thedifferentiation of naive T cells into effector T-
cell (Th2 cells) . Given the central role of IgE-mediated mechanisms in many

forms of urticaria, investigating the contribution of IL-4 is crucial [5-7 ].

Studies have shown elevated levels of total and specific IgE in a significant
proportion of urticaria patients, particularly in chronic spontaneous urticaria
(CSU) with an autoimmune component. [8-9]. IL-4, often in synergy with IL-13,
upregulates the expression of CD40 ligand on T cells and CD40 on B cells,
providing co-stimulatory signals necessary for IgE production. Furthermore, IL-4
promotes the expression of germline € transcripts and subsequent recombination,
facilitating the class switch to IgE. Thus, increased IL-4 expression in the
urticaria patients may augment their IgE production; thus, increasing mast cell

sensitization and degranulation [10-13].

It is clear from the above that elevated levels of total IgE and IL-4 reinforce
a role in Th2-mediated immune responses that cause urticaria. So , this work aims

to elucidate the immune responses underlying urticaria,via focusing on the

Y.Vo
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cytokine (IL-4) and immunoglobulin E (IgE) axis , and using results to improve
diagnostic indicators and pave the way for targeted therapies aimed at modulating

IL-4 and IgE pathways in the treatment of urticarial .
2. Patients and Methods

This work included 48 patients who visited the Dermatology and
Venereology Department at Al-Nasiriya Teaching Hospital and private clinic of
Al Noor Specialized Center for Dermatology between October 2024 and February
2025, Cosmetic and Laser. They were randomly selected according to eligibility
criteria. Patients with autoimmune diseases or those taking immunosuppressive
medications or steroids were excluded. Forty apparently healthy volunteers were

included as a control category .

Five milliliters were withdrawn intravenously from all participants to
obtain serum, which was stored at -20°C until analytical use. Serum total IgE
levels were determined using a fully automated AFIAZ-6 fluorescence
Immunoassaydevice, and a sandwich ELISA protocol was used to measure IL-4

levels using the Human Interleukin-4 provided by FineTest® Company-China .
3. Statistical Analysis

"Data were analyzed using SPSS version 26. Continuous variables were
presented as mean + standard deviation, and the t-test was used to compare the
means of two groups. Pearson's correlation coefficient (r) and ROC curve were
used to analyze the current data. A p-value <0.05 was considered statistically

significant”.
4. Results:

Current data showed that 17 (35.4%) of the patient group were male, while

the proportion of female patients was 31 (64.6%) and female to male ratio was
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1.8:1 . Healthy individuals were equally distributed (50%) between males (20)
and females (20) Figure 1. Table 1 listed the patients

Male Female
m Patients 17 31
m Healthy 20 20

Fig 1. Distribution of patients according to sex

Also, the current resells demonstrated no significant difference in
distribution of patients and healthy among age groups , but the patients and
healthy were more frequent in age group (18-32) followed by (3-17) . The
patients divided according to duration of disease into groups chronic
aurticariapatients 29( 60.4)with signs ongoing more than six week ,and acute

urticariapatients 19(39.6 ) that appeared suddenly signs and symptoms .

Table 1. Distribution of the Patients and Healthy according to age

Age Groups Patients Healthy Total

3-17 11 7 18
18-32 27 18 45
33-47 5 10 15
48-62 5 5 10
Total 48 40 88
X2 3.6585NS

P-value 0.3

Furthermore, the findings of total IgE and IL-4 levels were elevated in the

patient group compared to healthy controls. However , the results of the patient

ARRAY%
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and control group serum samples are listed in Table 2. A significant strong

positive correlation was indicated between sera totallgE level and IL-4 levels

(R=0.78, p<0.01) , Figure 2.

Table 2. Total IgE and IL-4 Means Levels in the Studied groups

Groups IL-4 meanx SD Total IgE meant SD
Patients 623.04+286.8 315+196
Healthy 310.54+91.7 83.075+25.9
T test 5.417 7.737
P value <0.001 <0.001
R=0.748
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Fig 2. Correlation between IL-4 & Total IgE

According to the ROC curve, the P-values of the ROC curve were obtained
for each immune parameters , Table (3) demonstrate the calculated results for
tested selected variables as well as to detect the validity of both markers in

diagnosing urticaria , Figure (3)

Table 3. ROC test for urticarial Patient and Healthy
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Area Under the Curve

Test  Result|Area | Std. Asymptotic | Asymptotic 95%

Variables Error Sig. Confidence Interval
Lower Upper
Bound Bound

IgE 0.978 |[0.015 .000 0.949 1.000

IL-4 0.862 |0.039 .000 0.786 0.938

The result indicated that Total IgE have the most sensitive and specific values
makes its the best and exellent parameters with high accracey in diagnosis

urticaria disease ,while IL-4 had amoderate accuracey in diagnosis of urticaria

ROC Curve
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Curve
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disease with fair sensitive and specific values.

Fig. 3.Receiver operator characteristic curve analysis of Total IgE& IL-4 for the

calculation a possible diagnostic cut-off value in studied sample
5. Discussion

Two immune biomarkers in urticaria were investigated by comparing them

in patients and healthy controls: total IgE and the cytokine IL-4, which are

AAA
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thought to be important in the pathogenesis of the disease.The results pointed an
elevated serum levels for both markers (total IgE and IL-4) with high significant
In patients compare to healthy and this results were in align with previous study
that indicated both of these were significantly higher in patients with popular

urticaria[ 14 ]

Kessel et al. found that total serum IgE levels are frequently elevated in
patients with chronic urticaria and these elevated levels linked with disease

severity and duration of disease [15]

The elevated total IgE level observed in patients is due to it is mediated of
type | hypersensitivity reactions,and its ability to regulate mast cell activation and
stimulate the release of histamine, and other mediators, which interact with the
high-affinity IgE receptor (FCRI) on cutaneous mast cells and basophils, leading
to the onset of allergic reactions responsible for causing urticaria and its severity
within minutes to several hours [16-17].Moreover, published data suggests that a
high titer of total IgE in CSU patients due to autoreactivelgE of a lipophilic
nature [18]

On the other hand, the results also showed ‘“‘a significant, strong positive
correlation between IL-4 and Total IgE,” indicating a close relationship between
these two immune parameters. This result was consistent with [14] , [19] . L-4
enhances the progression and differentiation of Th2 cells. It also controls
lymphocyte functions, such as synthesis of IgE in B cells [10-13]. subsequently,

IL-4 plays a crucial role in the pathogenesis of urticarial

According to the ROC curve, total IgE had optimal accuracy (AUC 0.978)
with high sensitivity and specificity, making it the best and most distinctive
criterion in diagnosing urticaria. This result was in agreement with an Iragi study
by Abdul Hussein, who found that the area under the curve was (0.960) for total

IgE and characterized it as an accurate biomarker for CSU [20]. While these
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results were higher than those indicated by Bader, who found that the AUC for
total IgE in serum was 0.742 with moderate accuracy in diagnosing urticarial [21
] .On the other hand, the results showed that IL-4 had moderate accuracy (AUC =
0.862) indicating overall good performance in diagnosing urticaria with fair

sensitivity and specificity values.
6. Conclusion

It is concluded that the raised levels both IL-4 and IgE confirm a valuable
role of TH2 in urticarialpromotion,and the strong liner correlation between them
refers active ongoing allergic inflammation and hypersensitivity reaction.Total
IgE considers also an optimal accurate biomarker for diagnosing urticaria in Iraqi

patients of Thi-Qar .
7. Acknowledgments

The authors are grateful to Al Noor Specialized Center for Dermatology,
Cosmetic and Laser . Also, thanks and gratitude are extended to the

immunological and molecular lab. in college of science at Thi Qar University
References:

1- Joint Task Force on Practice Parameters: The diagnosis and management of
urticaria: a practice parameter. Part Il: chronic urticaria/angioedema. Ann
Allergy  Asthma Immunol. 2000;85:532-544. [PubMed] [Google
Scholar][Ref list] https://cir.nii.ac.jp/crid/1570009750545817088.

2- Zuberbier, T., Aberer, W., Asero, R., Bérard, C., Canonica, G. W., Church,
M. K., ... & Maurer, M.. The EAACI/GA2LEN/EDF/WAO guideline for the
definition, classification, diagnosis and management of urticaria. Allergy.
2018,73(7), 1393-1414. https://doi.org/10.1111/all.13397

3- Karagiannis SN, Karagiannis P, Josephs DH, Saul L, Gilbert AE, Upton N, et

al. Immunoglobulin E and Allergy: Antibodies in Immune Inflammation and


https://pubmed.ncbi.nlm.nih.gov/11190256/
https://scholar.google.com/scholar_lookup?journal=Ann%20Allergy%20Asthma%20Immunol&title=Joint%20Task%20Force%20on%20Practice%20Parameters:%20The%20diagnosis%20and%20management%20of%20urticaria:%20a%20practice%20parameter.%20Part%20II:%20chronic%20urticaria/angioedema&volume=85&publication_year=2000&pages=532-544&pmid=11190256&
https://scholar.google.com/scholar_lookup?journal=Ann%20Allergy%20Asthma%20Immunol&title=Joint%20Task%20Force%20on%20Practice%20Parameters:%20The%20diagnosis%20and%20management%20of%20urticaria:%20a%20practice%20parameter.%20Part%20II:%20chronic%20urticaria/angioedema&volume=85&publication_year=2000&pages=532-544&pmid=11190256&
../../dell/AppData/Local/Microsoft/Windows/INetCache/IE/PNJ4TG5V/TQMJ_Template-Full_text_NOOR%5b1%5d.docx#R1
https://cir.nii.ac.jp/crid/1570009750545817088
https://doi.org/10.1111/all.13397

Yove i VA aml)

SN
1

'

(@]
1

\l
1

(00}
1

(o)
1

dsalal) g doslaial) g Auiluady) ¢ gatl 48 jal) ddaal)

}\;‘ \
No. 18 — Ang 2025  Iragi Journal of Humanitarian, Social and Scientific Research &\
Print ISSN 2710-0952 Electronic 1SSN2790-1254

Treatment. Microbiology spectrum. 2013;1
https://doi.org/10.1128/9781555817411.ch5\

Can Bostan O, Damadoglu E, Sarac BE, Kilic B, Sahiner UM, Karaaslan C,
Karakaya G, Kalyoncu AF. Cytokine Profiles of Chronic Urticaria Patients

and The Effect of Omalizumab Treatment. DermatolPract Concept. 2023 Oct
1;13(4):2023272 https://doi.org/10.5826/dpc.1304a272
Steinke JW, Borish L. Th2 cytokines and asthma. Interleukin4: its role in the

pathogenesis of asthma, and targeting it for asthma treatment with interleukin-
4 receptor antagonists. Respir Res. 2001;2:66-70
https://link.springer.com/article/10.1186/rr40

Brown MA, Hural J. Functions of IL-4 and control of its expression. Crit Rev
Immunol. 1997;17:1-32. https//:doi.org/10.1615/CritRevimmunol.v37.i2-6.30
Lebman DA, Coffman RL. Interleukin 4 causes isotype switching to IgE in T

cell-stimulated clonal B cell cultures. The Journal of experimental medicine.
1988;168:853-62. https://doi.org/10.1084/jem.168.3.853

Yang X, Li S, Chen A, Wang H, Deng S, Ni B, Song Z, Chen Q. Distinct IgE
sensitization profiles in chronic urticaria: a comparative study with classic
allergic diseases. Front Immunol. 2024 Dec 5;15:1458839. PMID: 39703516;
PMCID: PMC11655319. https://doi.org/10.3389/fimmu.2024.1458839
Altrichter S, Fok JS, Jiao Q, Kolkhir P, Pyatilova P, Romero SM, Scheffel J,
Siebenhaar F, Steinert C, Terhorst-Molawi D, Xiang YK, Church MK,
Maurer M. Total IgE as a Marker for Chronic Spontaneous Urticaria. Allergy
Asthma Immunol Res. 2021 Mar;13(2):206-218. PMID: 33474856; PMCID:
PMC7840871. https://doi.org/10.4168/aair.2021.13.2.206.

10- Geha RS, Jabara HH, Brodeur SR. The regulation of immunoglobulin E class-

switch recombination. Nat. Rev. Immunol. 2003; 3:721-732. [PubMed:
12949496] https://www.nature.com/articles/nri1181



https://doi.org/10.1128/9781555817411.ch5/
https://doi.org/10.5826/dpc.1304a272
https://link.springer.com/article/10.1186/rr40
https://doi.org/10.1084/jem.168.3.853
https://doi.org/10.3389/fimmu.2024.1458839
https://doi.org/10.4168/aair.2021.13.2.206
https://www.nature.com/articles/nri1181

YOl VA el s Ll Ayl gl 8 2l Alnal

»\ \
No. 18 — Ang 2025  Iragi Journal of Humanitarian, Social and Scientific Research (k

Print ISSN 2710-0952 Electronic ISSN2790-1254
e —

11- Gauchat JF, et al. Induction of human IgE synthesis in B cells by mast cells
and basophils. Nature. 1993; 365:340-343. [PubMed: 7690905]

https://www.nature.com/articles/365340a0.

12- Poulsen, L. K., & Hummelshoj L. Triggers of IgE class switching and allergy
development.  Annals of  Medicine.2007; 39(6), 440-456.
https://doi.org/10.1080/07853890701449354.

13- Ryzhov S, et al. Adenosine-activated mast cells induce IgE synthesis by B

lymphocytes: an A2Bmediated process involving Th2 cytokines IL-4 and IL-
13 with implications for asthma. J. Immunol. 2004; 172:7726-7733.
[PubMed: 15187156] https://doi.org/10.4049/jimmunol.172.12.7726.
14-Ewais DA, Eyada MM, Attia FM, Ahmed AH. Assessment of
Immunoglobulin-E and Interleukin-4 Levels in PapularUrticaria Patients.
Suez Canal University Medical Journal. 2016 Mar 1;19(1):101-6.
https://dx.doi.org/10.21608/scumj.2016.43975.

15- Kessel A, Helou W, Bamberger E, Sabo E, Nusem D, Panassof J, Toubi E.
Elevated serum total IgE--a potential marker for severe chronic urticaria. Int
Arch Allergy Immunol. 2010;153(3):288-93. Epub 2010 May 20. PMID:
20484928. https://doi.org/10.1159/000314370.

16-Jang JH, Yang EM, Lee Y, Ye YM, Moon J, Ryu MS, Park HS. Increased
serum free IgE levels in patients with chronic spontaneous urticaria (CSU).
World Allergy Organ J. 2022 Feb 12;15(2):100629.PMID: 35280503;
PMCID: PMC8883342. https://doi.org/10.1016/j.waojou.2022.100629.

17-Baldo, B. A. (2014). IgE and drug allergy:antibody recognition of small

molecules ofwidely varying structures and activities. Antibodies, (3): 56-91.
https://doi.org/10.3390/antib3010056.

18- Lakin E, Church MK, Maurer M, Schmetzer O. On the lipophilic nature of
autoreactivelgg  in  chronic  spontaneous urticaria.  Theranostics.
2019;9(3):829-36. https://doi.org/10.7150/thno.29902.\



https://www.nature.com/articles/365340a0
https://doi.org/10.1080/07853890701449354
https://doi.org/10.4049/jimmunol.172.12.7726
https://dx.doi.org/10.21608/scumj.2016.43975
https://doi.org/10.1159/000314370
https://doi.org/10.1016/j.waojou.2022.100629
https://doi.org/10.3390/antib3010056
https://doi.org/10.7150/thno.29902./

Yove i VA aml)

dalal) g o Laia¥) g Ailady) & ol 4.8 ) Al N
No. 18 — Ang 2025  Iraqgi Journal of Humanitarian, Social and Scientific Research ' &\
Print I1SSN 2710-0952 Electronic ISSN2790-1254

19- Alghannami HS, Ozkan O, Bakir F. Correlation between Total Ige and
Cytokines (Interleukin-24 and Interleukin-4) in Patients with Allergic
Urticaria. Indian Journal of Forensic Medicine & Toxicology. 2021 Oct
1;15(4).

20- Abdul-Huseen SD, Alabassi HM. Estimate the relationship between CXCR4-
SDF-1 axis and inhibitory molecules (CTLA4 and PD-1) in patients with
colon cancer. Narra J. 2024 Dec 16;4(3):€992
https://doi.org/10.52225/narra.v4i3.992.

21- Bader Fathi H. Receiver Operating Characteristic Curve of Total Serum IgE
in Allergic Patients. Mosul Journal of Nursing. 2017 Sep 10;5(2):77-82.



https://doi.org/10.52225/narra.v4i3.992

