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Background: The International Children's Continence Society defines overactive bladder (OAB) as a clinical syndrome characterized by urgency of urination usually accompanied by frequent urination and nocturia symptoms. This study aims to explore the correlation between overactive bladder (OAB) and allergy in children.

Method: The clinical characteristics of 918 patients diagnosed with OAB from January 2020 to March 2021 were retrospectively analyzed. Risk factors for OAB were analyzed using logistic regression analysis, and the effect of desloratadine in the treatment of OAB was evaluated.

Results: The incidence of allergic cough or allergic rhinitis in the mild OAB group was higher than the moderate–severe group. Urodynamics demonstrated that the proportion of patients with a sensitive bladder in the overactive detrusor group was significantly higher than the non-overactive detrusor group. The effective rate of treatment of OAB in patients complicated with allergies and taking desloratadine was 90.14%, which was significantly higher than in patients who were not taking desloratadine, and blood IgE level was a risk factor of ineffective treatment with desloratadine.

Conclusion: OAB is correlated with allergies in children, and desloratadine can effectively improve OAB symptoms.
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INTRODUCTION

The International Children's Continence Society defines overactive bladder (OAB) as a clinical syndrome characterized by urgency of urination usually accompanied by frequent urination and nocturia symptoms, with or without urgent urinary incontinence, without urinary tract infection or other definite pathological changes (1). OAB is one of the most common lower urinary tract symptoms in children. In 2002, the incidence of OAB in children in Japan was ~17.8% (2); in 2009, the incidence among children aged 5–13 y in the Republic of Korea was 16.59% (3); and in 2018, the incidence in China was 9.01% (4), according to the cross sectional OAB study in five provinces of mainland China. The etiology of OAB is not very clear, and it may be related to detrusor instability, bladder hypersensitivity, urethral and pelvic floor muscle dysfunction, and other reasons, such as abnormal mental behavior and hormone metabolism disorder. The pathogenesis of OAB in children is more complex than in adults and seriously affects the quality of life of children and families. At present, there is a lack of relatively mature diagnostic and treatment norms for OAB, and the clinical treatment methods for children are limited.

One of our previous studies revealed that children with OAB had other common allergic symptoms, and the effective rate of treatment for OAB by avoiding allergens combined with antihistamine treatment was 96.1%, suggesting that allergic factors are involved in the pathogenesis of OAB (5). Therefore, we expanded the sample size and retrospectively analyzed the risk factors for children with OAB, evaluated the effectiveness of antihistamines in the treatment of OAB and the risk factors for ineffective treatment in patients with allergies and urodynamics in children with OAB in order to improve the understanding of the pathogenesis of OAB in children and provide new treatment ideas for children with OAB complicated with allergies.



INFORMATION AND METHODS


Subjects

The subjects were children diagnosed with OAB in the Pediatric Nephrology Department and the Pediatric Dysuria Clinic of the Shengjing Hospital of China Medical University from January 2020 to March 2021. According to the Overactive Bladder Symptom Score (OABSS) criteria (6), the children who met the diagnostic criteria for OAB were divided into the mild and moderate–severe OAB groups. Exclusion criteria: (1) children with urinary tract infections, stones, tumors, diabetes mellitus, diabetes insipidus, or other organic diseases; (2) children complicated with other chronic diseases or an oral drug history; and (3) children with incomplete case data. The studies involving human participants were reviewed and approved by the ethics committee of Shengjing Hospital of China Medical University. Written informed consent to participate in this study was provided by the participants' legal guardian.

Patients without OAB undergoing a physical examination in the pediatric development clinic during the same period were enrolled as the control group.

If a child had suffered from any of the following, they were considered to have an allergy: (1) eczema, (2) urticaria, (3) allergic cough or allergic rhinitis, (4) skin pruritus (including eye rubbing), or (5) blood IgE level higher than the reference value for children of the same age.



Methods

(1) Follow up and curative efficacy evaluation: All patients with OAB were followed up for 4 weeks after treatment. Overactive bladder symptom score (OABSS) was calculated twice: at enrollment (baseline) and after 4 weeks of treatment. If the OABSS decreased by ≥3 points when compared with the baseline level or the total OABSS was <3 points after 4 weeks, the treatment was considered effective.

(2) Treatment methods: All the patients were placed on a low protein diet, in which the consumption of sugar and other stimulating foods, e.g., carbonated drinks, was reduced, and urination training was conducted. If the families of the patients with OAB complicated with allergies gave consent, the patients were given desloratadine orally once a day in the following dosages: children aged 1–5 y, 1.25 mg; 6–11 y, 2.5 mg; and ≥12 y, 5 mg.

(3) The medical history data were compared between the control and OAB groups, including age; gender; history of eczema, urticaria, allergic rhinitis or allergic cough, skin pruritus (including eye rubbing action), and constipation; and total blood IgE levels, and the risk factors for OAB were analyzed.

(4) The clinical characteristics of the patients with OAB were analyzed, and their urodynamics were summarized. According to the OABSS, the OAB group was further divided into the mild and moderate–severe groups, and the clinical data were compared between the groups.

(5) For patients with OAB complicated with allergies, the efficacy of desloratadine was evaluated 4 weeks after enrollment.

(6) The differences in related factors between the effective and ineffective desloratadine treatment groups were compared, and the risk factors for ineffective desloratadine treatment were analyzed using regression analysis.



Statistical Methods

Data were analyzed using the statistical software SPSS 21.0. P < 0.05 was considered statistically significant. Normally distributed continuous variables were expressed as mean ± standard deviation (x ± SD), and non-normally distributed continuous variables were expressed as the median (interquartile range). Categorical variables were expressed as percentages (%). Continuous variables were compared between groups using the t-test or Mann–Whitney test, and categorical variables were compared using the chi-squared test. Variables with statistical significance in the univariate analysis were the subjected to binary logistic regression analysis.




RESULTS


General Data

In this study, a total of 918 patients with OAB were included in the OAB group, including 475 males and 443 females with an average age of 6.32 ± 2.168 y. A total of 1,125 patients were included in the control group, including 599 males and 526 females with an average age of 6.32 ± 2.591 y. There were no significant differences in gender ratio and age between these two groups (P > 0.05).



Analysis of OAB Risk Factors
 
Univariate Analysis

Univariate analyses of the history of eczema, urticaria, allergic cough or allergic rhinitis, skin pruritus (including eye rubbing), constipation, and blood IgE levels were conducted between the OAB and control group, and the results revealed that these were significantly higher in the OAB than in control group (P < 0.05; see Table 1).


Table 1. Univariate analysis of OAB risk factors.
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Logistic Regression Analysis of OAB Risk Factors

The abovementioned significant factors were included in the binary logistic regression model, which revealed that the risk factors for OAB in children include eczema (OR = 7.299, 95% CI: 5.649–9.524, P < 0.001); urticaria (OR = 1.613, 95% CI: 1.091–2.387, P = 0.017); allergic cough or allergic rhinitis (OR = 3.484, 95% CI: 2.445–4.950, P < 0.001); skin pruritus, including frequent eye rubbing action (OR = 7.194, 95% CI: 5.376–9.524, P < 0.001); constipation (OR = 4.016, 95% CI: 2.500–6.452, P < 0.001); and blood IgE (OR = 3.785, 95% CI: 2.920–4.906, P < 0.001; see Table 2).


Table 2. Binary logistic regression analysis of OAB risk factors.
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Baseline Clinical Characteristics of Patients With OAB
 
Comparison Between OAB Groups With Different Severities

In the OAB group, the baseline OABSS was 6 (4, 7), with 435 mild, 469 moderate, and 14 severe cases. The patients in the moderate and severe groups were combined to form the moderate–severe group. When compared with the moderate–severe group, the age and OABSS were lower (P < 0.05) and the incidence of allergic cough or allergic rhinitis was higher in the mild group (P < 0.05; see Table 3).


Table 3. Comparison among groups with OAB different severities.
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OAB Urodynamic Results

Urodynamic examination was carried out on 152 children with OAB. Of these children, 81 (53.29%) had overactive detrusor and bladder sensitivity, 20 (13.15%) only had overactive detrusor, 19 (12.5%) only had bladder sensitivity, and 32 (21.05%) had normal results. The patients were divided into two groups according to the urodynamic results: the overactive detrusor group (n = 101) and the non-overactive detrusor group (n = 51). The incidence of bladder sensitivity in the overactive detrusor group was 80.19% (n = 81), which was significantly higher than in the non-overactive detrusor group (n = 19, 37.25%, P < 0.001; see Table 4).


Table 4. Comparison of bladder sensitivity between detrusor hyperactivity group and non-detrusor hyperactivity group.
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Analysis of the Efficacy of Desloratadine in the Treatment of OAB
 
The Efficacy of Desloratadine in the Treatment of OAB Complicated With Allergies

Of the patients with OAB complicated with allergies, 629 were treated with desloratadine and were followed up after 4 weeks. The treatment was found to be effective in 567 patients (90.14%). In the effective treatment group, there were 249 patients in the mild group and 318 in the moderate–severe group (310 moderate and 8 severe). In the ineffective treatment group, there were 32 patients in the mild group and 30 in the moderate–severe group (30 moderate and 0 severe). The rate of constipation was higher in the effective group than in the ineffective group (11.64 and 3.23%, respectively; P = 0.043), and the IgE levels were lower in the effective group than in the ineffective group (59.90 and 95.40, respectively; P = 0.012). There were no significant differences in other factors, including age, gender, eczema, urticaria, allergic cough or allergic rhinitis, skin pruritus (including eye rubbing), baseline OABSS, or severity of OAB between the two groups (see Table 5).


Table 5. Univariate comparison between effective and ineffective desloratadine treatment groups.
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Analysis of Risk Factors for Ineffective Treatment of OAB Complicated With Allergy Using Desloratadine

Age, gender, constipation, and blood IgE levels were converted into logarithms and introduced into the binary logistic regression model. The results revealed that after logarithmic conversion, the blood IgE level was a risk factor for the ineffective treatment of OAB using desloratadine (OR = 1.883, 95% CI: 1.166–3.039, P = 0.010) see Table 6.


Table 6. Logistic regression analysis of risk factors for ineffective treatment of OAB with desloratadine.
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The Comparison of the Efficacy of Combined and Non-combined Desloratadine in the Treatment of OAB With Allergies

There was a total of 850 patients with allergies in the OAB group. Of these, 221 were treated by being given urination training and being placed on a low-protein diet in which the consumption of sugar and other stimulating foods was reduced, and 629 were treated with desloratadine in addition to the above treatment measures. When compared with the non-desloratadine group, the skin pruritus (including eye rubbing), IgE level, and baseline OABSS were significantly higher in the desloratadine group. The curative effect was evaluated after 4 weeks of treatment, and the effective rate was 90.14% in the desloratadine group and 84.16% in the non-desloratadine group (P = 0.016; see Table 7).


Table 7. Comparison of related factors and efficacies of treatment with and without desloratadine.
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DISCUSSION

The incidence of OAB in children ranges from 1.5 to 36.4%, and the peak incidence occurs at 5–7 y and is higher in males than in females (7, 8). In this study, a logistic regression analysis of the risk factors for OAB revealed that allergic manifestations, including eczema, urticaria, allergic cough or allergic rhinitis, skin pruritus (including eye rubbing), and elevated blood IgE levels, were independent risk factors for OAB in children. This study revealed that the age of the patients in the mild OAB group was significantly lower than in the moderate–severe OAB group (P < 0.05). Studies have revealed that the incidence of OAB decreases with age, i.e., some OAB symptoms exhibit spontaneous remission (4, 7, 8). However, for children with OAB with severe symptoms and high scores, this is often not the case. Therefore, the average age of the patients in the moderate–severe OAB group is higher than in the mild OAB group.

The exact cause of OAB in children is unclear and may include myogenic theory, neurogenic theory, and abnormal urothelial mediators acting on the smooth muscle/afferent nerves (9). A previous clinical study in our department revealed that children with OAB are often complicated with allergic manifestations, such as eczema, urticaria, skin allergies after mosquito bites, and allergic rhinitis. Soyer et al. (10) revealed that the incidence of urgent and frequent urination was higher in asthmatic children. A cross-sectional cohort study involving 101,848 adult males from South Korea demonstrated that asthma was associated with moderate and severe lower urinary tract symptoms (11).

The results of an experimental study revealed that mast cells could be seen in the urothelium, lamina propria, and smooth muscle layer of the bladder wall; mast cell activation caused histamine release; and the binding of histamine to bladder wall receptors could cause inflammation and bladder allergy (12). In patients with OAB, mast cells in the bladder lamina propria increase, which causes inflammation by releasing inflammatory mediators (13). In sensitized animals, bladder exposure to ovalbumin can lead to an increase in micturition frequency and a decrease in micturition pressure and volume. Therefore, the exposure of bladder mucosa to bladder-sensitized substances could cause micturition changes consistent with the clinical symptoms of “urgent urination and frequent urination” (14, 15). In vitro bladder tests revealed that histamine could increase the baseline tension of the lamina propria and detrusor and increase the frequency and amplitude of spontaneous contraction through the H1 receptor (16), and they also found that muscarinic receptors were not involved in this process. This study suggests that the H1 receptor can be used as a potential target for the treatment of OAB and other bladder contraction disorders in the future. As an important neurotransmitter, histamine could also activate the excitatory glutamine signaling pathway and regulate the excitability of sympathetic and parasympathetic nerves in order to regulate lower urinary tract function at the spinal cord level (17). Histamine can also increase the sensitivity of afferent nerves to the bladder through the H1 receptor, resulting in bladder allergy and excessive contraction (18). The abovementioned pathological changes can lead to the occurrence of OAB. Therefore, clinical studies and animal experiments support the hypothesis that chronic allergic inflammation may be involved in the pathogenesis of OAB.

Studies have confirmed that allergies are related to the pathogenesis of chronic cystitis, such as interstitial and eosinophilic cystitis, and antihistamine antagonists, especially antihistamine H1 receptor antagonists, can be used to treat these diseases. Desloratadine is a non-sedating, long-acting tricyclic antihistamine that can selectively antagonize the peripheral histamine H1 receptor and has a low incidence of sedation in the central nervous system and cardiotoxic side effects. The previous clinical study in our department revealed that for patients with daytime frequent urination and an allergic constitution, an allergen avoidance diet combined with antihistamine treatment can significantly improve symptoms without obvious side effects (19).

In this study, 629 children with OAB complicated with allergies were treated with diet control, behavioral training, and oral desloratadine, and after 4 weeks, the effective remission rate of OABSS was 90.14%, which was significantly higher than similar patients who were not treated with desloratadine (84.16%) over the same period (P = 0.016). Blood IgE levels were shown to be a risk factor for the ineffective treatment of OAB with desloratadine (OR = 1.883, 95% CI: 1.166–3.039, P = 0.010). In patients with specific dermatitis, high levels of IgE are usually associated with disease severity (20, 21). Patients with asthma of long duration who have poor lung functions have high IgE levels (22).

The results of this study also revealed that the serum IgE levels in the moderate–severe group were higher than in the mild group. It is speculated that high IgE levels indicate a prolonged duration of OAB and severe OAB. Therefore, the affected sites extend from the bladder mucosa to the smooth muscle, which may lead to treatment failure. In addition, IgE can induce mast cells to release histamine and cause the release of other mediators, such as leukotriene, bradykinin, and prostacyclin. Therefore, the effect of antihistamine for only 4 weeks was poor, and it may be necessary to extend the treatment time or combine desloratadine with other antiallergy drugs to improve the curative effect.

The typical urodynamic change in patients with OAB is the involuntary contraction of the detrusor during urine storage. Many studies have shown that the activation and upregulation of the sensitivity of the sensory nerves play an important role in the pathogenesis of OAB, and nerve fibers innervating the urothelium and subepithelial tissue are activated, resulting in frequent and urgent urination (23). In this study, the most common urodynamic result was detrusor overactivity combined with bladder hypersensitivity, accounting for 53.29%. The proportion of patients with bladder hypersensitivity was significantly higher in the overactive detrusor group than in the non-overactive detrusor group (80.19 and 37.25%, respectively; P < 0.001). Lee et al. (9) revealed that the bladder of patients with OAB was both hyperactive and hypersensitive, which is consistent with the results of this study. Bladder hypersensitivity may be caused by allergic inflammatory mediators in the submucosal blood supply acting on mucosal epithelial cells, and the involuntary contraction of the detrusor may be caused by the action of allergic inflammatory mediators in the blood supply on detrusor cells. Abnormalities in these can lead to bladder mucosal hypersensitivity and involuntary detrusor contraction and the corresponding lower urinary tract symptoms, i.e., frequent urination, urgent urination, and dripping.

In this study, the clinical data of children with OAB were retrospectively analyzed, and the results revealed that the risk factors for OAB in children were eczema, urticaria, allergic cough or allergic rhinitis, skin pruritus (including frequent eye rubbing), constipation, and increased blood IgE levels. Most children with detrusor overactivity were complicated with bladder hypersensitivity. Antihistamines were effective in the treatment of patients with OAB complicated with allergies. Therefore, it can be assumed that OAB is correlated with allergies in children, which offers a new idea for the exploration of the pathogenesis and treatment of OAB in children.

This study was a retrospective study. Prospective studies should be designed in the future to reduce bias and the other negative effects of retrospective studies.
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