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Abstract 

Purpose: To investigate the curative effect of levocetirizine hydrochloride tablets on chronic urticaria as 
well as its mediating effect on serum levels of total IgE and inflammatory factors. 
Methods: Ninety-two (92) patients with chronic urticaria, were randomly divided into control group (CG) 
and study group (SG). Patients in CG were treated with oral administration of desloratadine citrate 
tablets while SG patients received oral levocetirizine hydrochloride tablets. A comparative analysis was 
conducted between the two patient cohorts encompassing clinical therapeutic outcomes, symptom 
scoring, T lymphoid subset cell levels, serum total IgE concentrations, serum inflammatory factor levels, 
as well as adverse reactions. 
Results: Total treatment effectiveness was higher in SG (97.83 %) than in CG (82.61 %; p < 0.05). 
After treatment, wheal duration, size and number as well as pruritus scores were markedly lower in SG 
than in CG, albeit non-significantly (p > 0.05). The levels of CD3+ CD4+, and CD4+/CD8+ ratio in SG 
after treatment were significantly higher than those in CG (p < 0.05). Furthermore, the serum IgE, IL-4 
and IL-13 levels were significantly lower in SG than in CG, while the IFN-γ level was significantly higher 
(p < 0.05). 
Conclusion: Levocetirizine hydrochloride tablets produce a significant clinical curative effect on chronic 
urticaria relative to desloratadine citrate tablets. It reduces the levels of inflammatory factors and 
mitigates immune dysfunction in patients by increasing the serum level of total IgE. Therefore, it is a 
potential candidate for further clinical investigations on a larger and more diverse population. 
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INTRODUCTION 
 

Urticaria is one of the most common diseases in 
clinical dermatology and studies have shown that 
it is caused by a combination of several factors. 
The clinical manifestations of urticaria are dense 

wheals of different numbers and sizes, 
accompanied by severe itching or angioedema 
[1]. Chronic urticaria is one of the clinical types of 
urticaria that is characterized by frequent and 
recurrent episodes. It occurs in all age groups, 
although the risk is higher in the female 
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population aged 40 - 50 years [2]. The 
occurrence of chronic urticaria is closely related 
to pathogen infection, environmental factors, 
drug stimulation, poor diet and vitamin D 
deficiency [3]. 
 
Anti-histamines are currently the first choice for 
the clinical treatment of urticaria. Desloratadine 
citrate, one of the common anti-histamines used 
in clinical practice, specifically interacts with 
peripheral H1 receptors [4,5]. Due to its high 
selectivity, desloratadine citrate is often used 
clinically to treat allergic rhinitis and allergic skin 
diseases. Levocetirizine hydrochloride, a second-
generation antihistamine, is the left-handed R-
enantiomer of cetirizine hydrochloride. It retains 
the main pharmacodynamic characteristics of 
cetirizine and is a highly effective and selective 
peripheral H1 receptor antagonist [6]. It also has 
been demonstrated to possess better anti-
histamine and anti-inflammatory effects, and it is 
more effective than previous antihistamine drugs, 
including cetirizine [7]. 
 
In the present study, the effects of levocetirizine 
hydrochloride dispersible tablets and 
desloratadine citrate on chronic urticaria patients 
were compared. 
 

METHODS 
 
Patients 
 
A total of ninety-two (92) patients with chronic 
urticaria, who were admitted to Changzhou No.4 
People's Hospital, China from October 2021 to 
October 2022, were selected as the research 
subjects. Basic data such as gender, age, course 
of disease and educational level of the patients 
were collated. The random number table method 
was used to divide the patients into control group 
(CG) and study group (SG), with 46 subjects in 
each group. This protocol of this clinical study 
has been approved by the Ethics Committee of 
Changzhou No. 4 People's Hospital, China 
(approval no. C204425831). All procedures were 
carried out in accordance with the guidelines of 
Declaration of Helsinki [8]. All patients and their 
families were informed about the purpose of the 
study and they signed relevant consent forms. 
 
Inclusion criteria 
 
The included patients were those who were 
diagnosed with chronic urticaria through relevant 
clinical tests; patients who were ≥ 18 years old, 
and those whose medical records were 
complete. In addition, patients who had had 
urticaria for more than 6 weeks, and those who 
did not receive antihistamine, anticholinergic, 

glucocorticoid and other drugs 14 days before 
the study, were included. 
 
Exclusion criteria 
 
The study excluded patients falling within the 
following categories: Individuals with significant 
organ dysfunction, those with allergies or related 
contraindication reactions to the drugs, methods 
and devices used in this research; patients with 
acute urticaria or malignant tumors and those 
whose condition was complicated with severe 
malnutrition and anemia. In addition, patients in 
special physiological periods as well as those 
who were unable to cooperate with the 
researchers due to mental or cognitive problems, 
were excluded from the study. 
 
Treatments 
 
On admission to the hospital, the patients were 
given calamine lotion to rub on their skin. The 
topical treatment was done continuously for 1 
month and the patients were instructed to avoid 
spicy and irritating foods while concentrating on 
light diets. 
 
Patients in CG were treated with desloratadine 
citrate tablets (Yangzijiang Pharmaceutical 
Group Guangzhou Hairui Pharmaceutical Co. 
Ltd., Zhunzi, approval no. H20090138). The 
treatment was given via the oral route at a dose 
of 8.8 mg once daily. In SG, patients received 
levocetirizine hydrochloride tablets (Chongqing 
Huabang Pharmaceutical Co. Ltd., approval no. 
H20040249), which were given by oral 
administration at a dose of 5 mg once a day. 
 
Evaluation of parameters/indices 
 
Treatment efficacy classification 
 
Treatment effectiveness was classified into four 
categories viz: “Cured”, “Markedly Effective”, 
“Effective”, and “Ineffective”. A patient was 
considered “cured” if their clinical symptoms 
completely disappeared for a minimum duration 
of one week. Treatment outcome was adjudged 
“markedly effective” if the patient's rash was 
cured, but wheals and itching occasionally 
occurred. If the patient's clinical symptoms were 
basically reduced, but the rash, wheal, pruritus 
and other symptoms occurred frequently, the 
treatment was “effective”. However, if the 
patient's clinical symptoms were not significantly 
reduced, or if the symptoms were worsened, the 
treatment was “ineffective”. 
 
Symptom scores 
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The urticaria symptom score scale was used to 
determine patient-related symptom scores before 
and after treatment. The scores ranged from 0 to 
3, with scores of 0, 1, 2 and 3 points indicating 
asymptomatic, mild, moderate and severe, 
respectively. 
 
Levels of T lymphoid subset cells 
 
Prior to and following treatment, fasting venous 
blood (5 mL) was collected from each patient in 
the morning and serum was subsequently 
separated by routine methods. Levels of CD3+ 
and CD4+ cells, as well as the CD4+/CD8+ ratio, 
were determined using CytoFLEX flow 
cytometry. 
 
Serum total IgE and inflammatory factor 
levels 
 
Prior to treatment initiation and post-treatment, 5 
mL of fasting venous blood was drawn from 
patients in the morning. Serum levels of 
immunoglobulin E (IgE), interleukin-4 (IL-4), 
interleukin-13 (IL-13) and interferon-γ (IFN-γ) 
were quantified using ELISA kits following the 
manufacturer's instructions. 
 
Adverse reactions 
 
The adverse reactions monitored were dry 
mouth, drowsiness, dizziness, headache, fatigue 
and gastrointestinal reactions. 
 
Statistical analysis 
 
GraphPad Prism 8 was employed for graphical 
visualization, while SPSS 25.0 was utilized for 
data analysis. Measurement data is expressed 
as mean ± standard deviation (SD) and was 
compared using the t-test. Count data is 
presented as numbers and percentages, n (%), 
and comparisons were conducted using the χ² 

test. A significance level of p < 0.05 was 
indicative of statistically significant differences. 
 
RESULTS 
Baseline data 
 
As shown in Table 1, the baseline data of the two 
groups of patients were comparable (p > 0.05). 
 
Treatment effectiveness 
 
Table 2 shows that total treatment effectiveness 
was significantly higher in SG (97.83 %) than in 
CG (82.61 %; p > 0.05). 
 
Symptom score levels 
 
As depicted in Figure 1, the duration, size, 
number and pruritus scores of wheals were 
similar in both groups before treatment. 
However, SG exhibited significantly reduced 
wheal duration, wheal size, wheal number and 
pruritus scores post-treatment compared to CG 
(p > 0.05). 
 
Cell levels of T lymphoid subsets 
 
As shown in Figure 2, the levels of CD3+ CD4+ 
and CD4+/CD8+ ratio in SG after treatment were 
significantly higher than those in CG (p < 0.05). 
 
Serum levels of total IgE and inflammatory 
factors 
 
As shown in Figure 3, before treatment, the 
serum levels of IgE, IL-4, IL-13 and IFN-γ in CG 
were 221.84 ± 36.84, 85.04 ± 9.53, 78.96 ± 9.65 
and 9.58 ± 1.86, respectively. In SG, they were 
221.68 ± 36.79, 84.98 ± 9.46, 78.72 ± 9.38 and 
9.65 ± 1.72, respectively. The serum levels of 
IgE, IL-4, IL-13 and IFN-γ did not show a 
significant difference between the two groups. 

  
          Table 1: Comparison of baseline between the groups 
 

Variable CG SG t/χ² P-value 

Gender   0.044 0.834 

Male 21 20   

Female 25 26   

Age range (years) 22-59 21-60   

Mean age (years) 38.68±5.84 38.75±5.79 -0.058  0.954 

Course of disease 6 weeks-7 years 6 weeks-8 years   

Mean duration of disease (years) 3.11±1.16 3.19±1.21 -0.324 0.747 

Educational level   0.183 0.669 

High school and below 19 17   

College and above 27 29   

 
           Table 2: Comparison of clinical treatment effectiveness 
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Varable CG SG χ² P-value 

Cured 12 18   
Markedly effective 15 21   
Effective 11 6   
Ineffective 8 1   
Total effectiveness (%) 38 (82.61%) 45 (97.83%) 6.035 0.014 

 
            Table 3: Comparison of adverse reactions between the 2 groups 

 

Adverse reaction CG SG χ² P-value 

Dry mouth 1 1   
Drowsiness 1 0   
Dizziness Headache 0 1   
Weakness 2 2   
Gastrointestinal reaction 1 2   
Total incidence (%) 5 (10.87%) 6 (13.04%) 0.103 0.748 
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Figure 1: Comparison of symptom scores between 
the groups. *P < 0.05 vs. CG 
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Figure 2: Comparison of levels of T lymphoid subset 
cells. *P < 0.05 vs. CG 

 
After treatment, however, the serum levels of 
IgE, IL-4, IL-13, and IFN-γ in CG were 105.26 ± 
20.54, 53.58 ± 6.02, 41.86 ± 7.25 and 22.48 ± 
3.56, respectively. In SG, they were 76.18 ± 
18.85, 46.32 ± 7.25, 34.12 ± 6.33 and 34.19 ± 

4.38, respectively. The serum levels of IgE, IL-4 
and IL-13 were significantly lower in SG than in 
CG, while the IFN-γ level was significantly higher 
(p < 0.05). 
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Figure 3: Serum levels of total IgE level and 
inflammatory factors. *P < 0.05 vs. CG 

 
Adverse reactions 
 
The incidence of adverse reactions in CG was 
10.87 % while that of SG was 13.04 %. There 
was no significant differences in the occurrence 
of adverse reactions between the two groups (p 
> 0.05; Table 3). 
 

DISCUSSION 
 
Chronic urticaria is a common clinical allergic 
disease caused mostly by the action of the 
inflammatory factor histamine on the H receptor 
[1,9]. It causes severe itching and tingling in the 
skin of the patient. Although these situations are 
not life-threatening, their impact on the daily life 
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the patient cannot be ignored. The etiology and 
pathogenesis of chronic urticaria have not been 
fully elucidated. However, studies  suggest that 
the disease is related to type I allergy mediated 
by IgE receptors [10,11]. Since it is difficult to 
ascertain the cause of chronic urticaria, the 
treatment of this disease is relatively problematic. 
The treatment cycle is relatively long due to 
frequent attacks and high recurrence rate of the 
disease. At present, the clinical treatment of 
chronic urticaria is still based on the 
"symptomatic" principle, that is, the use of anti-
histamine drugs to block H receptors in patients, 
thereby alleviating and controlling the symptoms 
of the disease [12]. 
 
Desloratadine citrate is one of the commonly 
used drugs for the treatment of chronic urticaria. 
A third-generation antihistamine, it is a widely-
used, rapid-onset and selective inhibitor of 
peripheral H receptors [5,13]. The drug is the left-
handed R-enantiomer of cetirizine hydrochloride, 
and it retains the pharmacodynamic 
characteristics of cetirizine hydrochloride [6]. At 
the same time, it acts as a highly selective 
peripheral H1 receptor. The anti-histamine 
effects of some antagonists have been reported 
in some clinical studies [14,15]. Another study 
showed that levocetirizine not only exerted 
potent anti-histamine effect, but it also inhibited 
the release of various inflammatory mediators 
related to allergies [16]. These features make it 
more effective than conventional anti-histamines 
in the treatment of urticaria. In a randomized, 
double-blind study involving healthy male 
volunteers, 5 mg levocetirizine hydrochloride 
tablets produced stronger inhibitory effect on 
histamine-induced wheal and flushing, when 
compared with a single oral administration of 10 
mg mizolastine, ebastine or loratadine, and the 
onset time was significantly shorter [17]. This 
finding is consistent with the results of the 
present study which suggest that, compared with 
loratadine, levocetirizine hydrochloride tablets 
are more effective in the treatment of chronic 
urticaria. This may be related to the anti-
inflammatory effect and higher bioavailability of 
cetirizine hydrochloride. Previous clinical studies 
revealed that the onset of chronic urticaria was 
closely related to humoral immunity mediated by 
IgE [18,19]. 
 
Another study showed that suppression of 
cellular immune function is common in patients 
with chronic urticaria [20]. The results of this 
study indicate that cellular immunity is also 
involved in the occurrence and development of 
chronic urticaria. In addition, another related 
study reported an imbalance in T helper cell 
subsets (Th1/Th2) in patients with chronic 

urticaria, with Th2 response as the main 
response, and an imbalance between Th1 and 
Th2 cells resulting in chronic urticaria [21]. The 
Th1 and Th2 cells in humans always maintain a 
relationship of mutual regulation and mutual 
restriction. When the two are in a state of 
dynamic balance, they stabilize immune function. 
The Th2 cells secrete IL-4 and IL-13 which 
indirectly regulate the synthesis of total IgE in the 
serum of patients, with IgE enhancing the 
infiltration of inflammatory cells, thereby further 
aggravating the inflammatory response [22]. In 
contrast, IFN-γ is secreted by Th1 cells. It is the 
main cytokine for the transformation of CD4+ 
cells into Th1 cells. It is also involved in a two-
way regulation of the immune system, and 
further inhibits the differentiation of Th2 cells to 
IgE, thereby inhibiting the occurrence of type I 
allergy in patients [23,24]. 
 
The study's findings revealed that post-
treatment, SG exhibited significantly reduced 
levels of CD3+ and CD4+ cells, as well as a 
lower CD4+/CD8+ ratio compared to CG. 
Additionally, the serum concentrations of IgE, IL-
4, IL-13, and IFN-γ in SG were significantly 
elevated in comparison to CG. These results 
indicate that compared with desloratadine citrate 
treatment, levocetirizine hydrochloride reduced 
levels of inflammatory factors and mitigated 
immune dysfunction in the patients by increasing 
serum level of total IgE. A comparison of drug 
safety between the two groups of patients 
showed no significant differences in the 
incidence of adverse reactions, suggesting that 
levocetirizine hydrochloride improved the effect 
of treatment on patients and reduced the immune 
dysfunction and inflammatory response without 
risk of adverse reactions. 
 
Limitations of this study 
 
The study is constrained by its small sample size 
of only 92 patients, which may limit the statistical 
power and generalizability of the findings. 
Additionally, the inclusion of patients from a 
specific hospital and region might introduce 
biases related to geographical and demographic 
factors, restricting the applicability of the results 
to a broader population. 
 

CONCLUSION 
 
Levocetirizine hydrochloride tablets produces 
significant clinical efficacy in the treatment of 
chronic urticaria relative to desloratadine citrate 
tablets. The use of this drug enhances the 
curative effect on chronic urticaria patients and 
reduces the degree of immune dysfunction in 
patients. It improves serum total IgE and reduces 
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inflammatory factor levels of patients and is safe. 
However, clinical trials on a larger and more 
diverse population are recommended. 
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