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Treating asthma in patients with enuresis: repercussions on 
urinary symptoms
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ABSTRACT
 

Background: Children presenting enuresis are more likely to be asthmatics. The association 
between enuresis and sleep-disordered breathing has already been demonstrated and sev-
eral studies have shown at least partial improvement of two thirds or more of the cases of 
enuresis adenoidectomy. Studies have already described associations between enuresis and 
allergies but do not assess the repercussions of allergy treatment in enuretics.
Objective: This study aims to evaluated whether asthma treatment alters the course of en-
uresis and whether there is any predictive factor associated with this improvement.
Materials and Methods: Twenty patients (5 - 12 years old) with uncontrolled enuresis and 
asthma, received treatment for asthma. Children were also assessed for the presence of 
rhinitis and other allergies. The control of asthma was confirmed by a validated question-
naire and primary enuresis by clinical history and wet night diaries. Patients received only 
asthma treatment. 
Results: At least partial improvement of enuresis was observed in 55% of the patients 
with an increase in 64.4% in the number of dry nights at the end of the study (p=0.01). 
The “presence of other allergies” and “obstruction seen in nasal endoscopy” positively 
influenced the improvement of urinary symptoms (OR = 3.350; CI 0.844–13.306) and 
(OR=1.272; CI 0.480-3.370), respectively.
Discussion: Until now, only patients presenting upper airway obstruction were known to 
benefit from the improvement of urinary symptoms when undergoing treatment for their 
respiratory problems. In our study, we found at least partial improvement in enuresis in 
55% of our patients, with only clinical asthma treatment.
Conclusion: Controlling asthma in children with primary enuresis resulted in a significant 
increase in dry nights.
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INTRODUCTION

Enuresis is characterized by the involuntary 
loss of urine during sleep in children five years of 
age and older. According to the criteria of the Inter-
national Children’s Continence Society (ICCS), the 
definition of enuresis is established when there is 
at least one episode of urinary loss per month for 
at least three consecutive months, and after ruling 
out other organic diagnoses (1). The prevalence of 
enuresis is approximately 5 to 10% in children with 
seven years of age and 3% in adolescents with a 
great impact in quality of life (2).

Asthma is a heterogeneous disease caused 
by chronic inflammation of the lower airways 
(LOA) and clinically manifests with recurrent 
episodes of wheezing, dyspnea, tightness of the 
chest and coughing. The WHO lists asthma preva-
lence rates from 1 to 18% in different countries 
(3). Sleep-disordered breathing (SDB) are associ-
ated with upper airway obstruction (UAO). At the 
extremes are primary snoring, consisting only of 
respiratory noise, and Obstructive Sleep Apnea 
Syndrome (OSAS), in which there are repeated 
episodes of UAO collapse with drops in oxygen 
saturation (4). Epidemiological studies indicate a 
prevalence of 10 to 27% of primary snoring and 
0.5 to 9% of apneas reported by parents (5).

The association between enuresis and SDB 
has already been demonstrated in several studies 
(6-9). Various studies have shown resolution of 
two thirds or more of the cases of enuresis fol-
lowing surgical resolution of SDB through an 
adenoidectomy, with or without tonsillectomy (6-
9). Several pathophysiological mechanisms have 
been proposed to explain the association between 
enuresis and SDB. The main one is the release of 
brain natriuretic peptide (BNP) by cardiac cells af-
ter atrial wall distention due to increased negative 
intrathoracic pressure in upper respiratory ob-
struction. The increase in BNP levels is responsible 
for the increase in sodium and water excretion, 
in addition to inhibiting the release of vasopres-
sin and the renin-angiotensin-aldosterone system 
(10). In addition, partial or complete UAO events 
in SDB, micro-recurrent awakenings caused by 
obstruction of the upper airways lead to an in-

creased threshold of awakening and stimulation 
such as bladder filling or contractions of the de-
trusor muscle become ineffective. (9, 10).

The association between enuresis and 
asthma at some point in life was described by Ra-
washdeh et al. (2002) (11). This association was 
also demonstrated by our group in schoolchildren 
from 6 to 14 years of age. We showed that chil-
dren with enuresis are 2.8 times more likely to be 
asthmatic (8). Recently, a study carried out in Tur-
key confirmed a higher prevalence of enuresis in 
asthmatic children (12).

It is questioned whether this association 
found between enuresis and asthma is related to 
the concomitant presence of anatomic obstruction 
of the upper airway, as in OSAS. Abnormalities 
of the UAO and LOA can coexist according to the 
united airway hypothesis (13). Epidemiological 
studies have already confirmed the association 
between allergic rhinitis and asthma (14). Like-
wise, wheezing children have a higher incidence 
of snoring and nocturnal apnea. Apnea severity 
is associated with asthma severity, and the apnea-
hypopnea index (AHI) is higher in children with 
uncontrolled asthma (15).

Since the association between asthma and 
enuresis is related to the presence of concomitant 
OSA, the resolution of UAO in enuretic and asth-
matic patients would be the only determining fac-
tor for the resolution of urinary and asthma symp-
toms. This hypothesis, however, does not clarify 
the association between enuresis and a history of 
allergy confirmed by skin tests found by Rawash-
deh et al. (2002) (11).

Several studies associate enuresis with al-
lergic conditions such as urticaria, seasonal rhinitis, 
or drug or food allergy (11, 16, 17). The risk of en-
uresis is 1.7 times greater in patients with allergic 
rhinitis, and this risk was higher in boys and pa-
tients with comorbidities such as asthma and topic 
dermatitis. (11, 18). These studies do not assess the 
repercussions of allergy treatment in enuretics pa-
tients with respiratory symptoms. Assuming that 
the treatment of respiratory allergies can influence 
the improvement of enuresis, we would have the 
possibility of shortening the approach in this group 
of patients with both diseases.
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Therefore, this study aims to assess wheth-
er asthma treatment alters the course of primary 
enuresis in children from 5 to 12 years of age with 
both diseases, and whether “upper airway obstruc-
tion”, the “presence of rhinitis or other allergies 
reported by parents” and “obesity” are predictive 
of this improvement in urinary symptoms with 
asthma treatment.

MATERIAL AND METHODS 

A prospective, uncontrolled interven-
tional study was conducted, in which 20 patients 
from 5 to 12 years of age with uncontrolled 
asthma and with primary enuresis received in-
haled treatment for asthma between September 
2019 and April 2022.

This study was approved by the Human Re-
search Ethics Committee (66961717.7./0000.51.03) 
and all parents and children signed a free an in-
formed consent and ascent form, respectively.

The recruitment of participants with un-
controlled asthma and concurrent enuresis was 
carried out in pediatric pulmonology and pediatric 
urology outpatient clinics, in addition to an active 
search for patients at the level of public schools 
and basic health units, through posters placed 
with telephone contact. Only patients over 5 years 
and under 15 years of age, with current uncon-
trolled asthma and current enuresis were eligible 
to participate.

In order to define the presence of enure-
sis we followed the criteria of ICCS i.e., the an-
swer “yes” by the parent to the question: “has 
your child wet the bed at night at least once a 
month for at least three consecutive months?”.  
Only children with primary enuresis (PE) par-
ticipated in the project (1).

To define current asthma, parents ini-
tially answered the following question from the 
International Study of Asthma and Allergies in 
Childhood (ISAAC) questionnaire (19): “In the 
last 12 months, has your child had wheezing in 
the chest?” (20). Those who answered “yes” were 
then asked about the level of disease control in 
the last month. To select children with uncon-
trolled asthma, we used the Global Initiative for 
Asthma criteria (3).

The exclusion criteria were: age under five 
years, presence of diseases and/or use of medica-
tions that may interfere with the functioning of the 
bladder or urethral sphincter, diabetes, facial mal-
formations and/or genetic syndromes with upper 
airway obstruction, secondary enuresis, controlled 
asthma, or refusal to participate in the study.

At the first consultation with the research-
er, the selected patient and his/her guardian an-
swered a detailed medical history for asthma pre-
pared by the author herself, as well as for enuresis. 
The clinical diagnosis of allergic rhinitis was de-
fined through the presence of symptoms such 
as nasal itching, nasal congestion, runny nose, 
sneezing, itchy eyes, or others, such as throat 
clearing. Other allergies such as urticaria without 
a defined cause, food or drug allergy, strophulus, 
anaphylactic shock, sudden swelling of the eyes 
and/or mouth and atopic dermatitis lesions were 
also questioned. The assessment of the level of 
asthma control in the last month was carried out 
in children from 5 to 11 years of age using the 
Childhood Asthma Control Test (c-ACT) question-
naire and the Asthma Control Test (ACT) question-
naire for children over 12 years of age.

The patients were then consulted at a pedi-
atric urology outpatient clinic, where their guard-
ians were instructed on the collection of the three-
day voiding diary and the Dry Nights Diary, which 
corresponds to a record of dry or wet nights for 
14 days. In the voiding diary, the child and their 
guardians recorded all episodes related to fluid in-
take and urination, as well as urgency and incon-
tinence, for three days.

All patients underwent nasal endoscopy 
performed by the same otolaryngologist to diag-
nose and measure a possible cause of upper respi-
ratory obstruction, such as adenoid hypertrophy. 
The examination was performed with a Pentax® 
10RP3 fiber naso-pharyngo-laryngoscope and the 
classification of UAO described in percentage of 
UAO: from 0-25%; 25-50%; 50-75% and equal 
to or greater than 75% according to the Brodsky 
classification used to assess palatine tonsils (21).

Asthma treatment was started after the 
first interview, nasal endoscopy and collection 
of diaries. For that, inhaled beclomethasone was 
used at a dose of 200 mcg every 12 hours, admin-
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istered through a spacer with mouthpiece, a device 
that allows for the application of the aerosol and 
minimizes problems of inadequate inhalation (22).

Subsequent consultations were monthly 
and, in addition to a physical examination (de-
termination of BMI), it was included an assess-
ment of the inhalation technique to avoid possible 
medication application errors, the patient’s level 
of asthma control and the frequency of enuresis 
assessed by collecting a diary of continuous dry 
and wet nights. If the level of control indicated 
uncontrolled asthma (score less than 20 points on 
the c-ACT or ACT questionnaires) in any of the 
subsequent visits, even with continuous treat-
ment and the inhalation mechanism performed 
properly, then the treatment was adjusted to a 
high dose of inhaled corticosteroid associated 
with a long-acting bronchodilator (salmeterol 
and fluticasone at a dosage of 25/125 mcg, two 
sprays every 12 hours) (21).

The project stages are listed in Figure-1.
Through a diary of dry and wet nights, we 

defined the number of dry nights over 30 days at 
the entrance and exit of the survey. We consider 
any improvement (partial and total improvement) 
above 50% improvement as per ICCS criteria (1).

Quantitative, continuous, or ordinal vari-
ables were described by their measures of central 
tendency (means or medians) while nominal or 
qualitative variables were described by their abso-
lute values, percentages, or proportions. We used 
the Student´s t test to compare the difference of 
the main continuous variable (number of dry/wet 
nights). In order to assess the measures of the ef-
fects of the independent variables (UAO; presence 
of allergies and obesity) with the binomial vari-
able (improvement of enuresis according to ICCS 
criteria) we used logistic regression analysis. The 
statistical program Jamovi (Version 1.6) was used 
for the analyses. The strategy for selecting the 

6 MONTHS

Figure 1- Description of the project stages from admission to the end of the survey.

OUPATIENT ENURESIS
CONSULTATION

KEEP URINE DIARY
KEEP DRY NIGHTS DIARY

NASAL
ENDOSCOPY

6 MONTHS

CONSULTATION WITH
RESEARCHER

Asthma/enuersis anamnesis
C-ACT or ACT

Physical examination including BMI

START OF

ASTHMA

TREATMENT

MONTHLY FOLLOW-UP
DRY NIGHTS DIARY/
C-ACT or ACT + BMI

FINAL ASSESSMENT: ENURESIS IMPROVED
ACCORDING TO ICCS CRITERIA
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variables was forward and the interpretation of 
the models was based on the analysis of the odds, 
AIC, deviance and R2 squared.

RESULTS

Thirty-two children with current primary 
enuresis and uncontrolled asthma who met the 
inclusion criteria for the study were recruited; 
of these, 12 dropped out of the study in the first 
months of treatment or even before starting it. 

Therefore, a total of 20 children, 5 to 12 
(7.4 ± 2.41) years of age, being 10 boys completed 
the entire six-month follow-up period. Five pa-
tients (25%), all boys, were obese for their age. All 
patients had symptoms of allergic rhinitis, as well 
as at least some other type of allergy (Table-1). The 
results of the nasal endoscopy described that 70% 
of the children had at least an UAO of 50% with 
60% upper than 75%. A total of 15 children had 
non- monosymptomatic enuresis and the symp-
toms related were: urgency, urge incontinence, in-
creased or infrequent micturition. 

All patients presented control of their asth-
ma symptoms in the first 2 months of treatment 
and 7 of the 20 patients (35%) required the addi-
tion of long-term bronchodilator (salmeterol) to 
the inhalation corticosteroid to achieve this con-
trol. There was no correlation between the need 

for bronchodilator addition with improvement in 
urinary symptoms. After six months of asthma 
treatment and according to the ICCS classifica-
tion, three patients had complete improvement 
of enuresis (improvement of urinary symptoms 
greater than 99%) and eight patients had partial 
improvement of enuresis (50 to 99% resolution of 
symptoms). Therefore, 55% of the patients had at 
least a partial response (50% or more reduction) in 
enuresis during the course of the study.

A mean increase in dry nights of 64.4% 
(p<0.01) over 30 days was observed at the end of 
treatment (Figure-2).

Through logistic regression, the presence 
of other allergies and obstruction in nasal en-
doscopy positively influenced this improvement 
(OR=3.350; CI 0.844-13.306) and (OR=1.272; CI 
0.480-3.370). The independent variable “obesity” 
did not influence the improvement in enuresis of 
the patients (OR = 0.361; CI 0.023–5.641) (Table-2)..

DISCUSSION

The results presented here show an improve-
ment in enuresis with the treatment of asthma in 
patients with both diseases and, therefore, bring a 
new treatment perspective for this group of children 
presenting both enuresis and respiratory symptoms. 
Until now, only patients presenting upper airway ob-
struction were known to benefit from the improve-
ment of urinary symptoms when undergoing treat-
ment for their respiratory problems, as described that 
surgical intervention for UAO can treat up to two 
thirds of children presenting enuresis (6-9).

In our study, we found at least partial 
improvement in enuresis in 55% of our patients 
without any surgical intervention, with only clini-
cal asthma treatment. The decrease in wet nights 
over 30 days, at the beginning and end of the 
study, was 35.6%.

Nocturnal enuresis has a spontaneous res-
olution rate of 15% per year. We followed our pa-
tients for about half a year and we were unable to 
differentiate spontaneous improvement from im-
provement with the proposed treatment. However, 
our results seem to be superior to spontaneous 
resolution (15% total resolution and 40% partial 
resolution in 6 months).

Table 1 - Characteristics of the population studied.

Characteristics assessed n (%)

Obesity 5 (25%)

Male 5 (100%)

Female 0 (0%)

Presence of allergic rhinitis symptoms 20 (100%)

Non-monosymptomatic enuresis 15 (75%)

Report of other allergies (food, drug, etc.) 20 (100%)

One allergy 6 (30%)

Two allergies 7 (35%)

Three allergies 5 (25%)

Four or more allergies 2 (10%)
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We know that not all children with enure-
sis and SDB who undergo surgical correction of 
upper airway obstruction show improvement in 
urinary symptoms. Some authors have tried to 
elucidate the reason why some respond and oth-
ers do not. It was observed that the response is 
better in those whose preoperative sleep study 
shows greater severity of apnea (greater number 

of obstructive events and awakenings) (23). Due 
to the difficult access to the sleep study exam, we 
defined the degree of obstruction of the upper air-
ways of our patients through flexible endoscopy 
and, therefore, we do not have information on the 
clinical repercussion of this obstruction during 
sleep (apnea and hypopnea index). The endoscopic 
evaluation is momentary and we assume that the 

Figure 2 - Increase of the number of dry nights over 30 days at the entrance and exit of the survey.

DN start : Dry nights over 30 days at the entrance of the survey ; DN End: Dry nights over 30 days at the exit of the survey

Table 2 - More stable binomial logistic regression model.

Binomial logistic regression
Deviance

21.4 AIC
31.4

R2
0.224

Predictor Estimate
95% Confidence Interval

Lower Upper SE p OR

Obesity 1.0201 -3.770 1.7301 1.4032 0.467 0.361

Allergies 1.2089 -0.170 2.5882 0.7037 0.086 3.350

Nasal endoscopy 0.2405 -0.734 1.2151 0.4973 0.629 1.272

WN in 30 days 0.1165 -0.279 0.0457 0.0828 0.159 0.089

Estimates represent the log odds of “CLASSIF. ICCS = 1” (improvement of enuresis) vs. “CLASSIF. ICCS = 0” (no improvement)
AIC=AKAIKE criteria; OR=Odds ratio; SE (Standard error); WN = wet nights

Days

Mean (95% CI)

Median

DN Start 

20

15

10

5

DN End
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obstruction found may be overestimated by the 
edema found in situations of allergic rhinitis.

Among the factors that positively influ-
enced the improvement of enuresis according to 
ICCS criteria, we had the presence of allergies 
other than rhinitis and asthma. All 20 patients re-
ported symptoms of allergic rhinitis, which made 
it impossible to use this variable.

The association of enuresis with allergies is 
already well demonstrated in the literature (11, 12, 
16-19). In a case-control study conducted in Tur-
key, 34% of enuretic patients presented with al-
lergic illnesses, while these occurred in only 12% 
of the control group (24). Likewise, the associa-
tion of enuresis with urticaria and food or drug 
allergies has been described in enuretic boys (16). 
These studies are observational and only show an 
association between atopy (allergic rhinitis, food 
allergies, urticaria, among others) with the pres-
ence of enuresis. There are no current reports of 
interventional studies to assess the repercussion of 
the treatment of allergic conditions on the symp-
toms of enuresis.

Likewise, we observed a positive associa-
tion of the factor “obstruction seen in nasal en-
doscopy” with the improvement of enuresis after 
asthma treatment. This result initially surprised 
us since most studies that show an association 
between enuresis and obstructive sleep apnea in 
children also show improvement in urinary symp-
toms in most patients after a surgical procedure 
(adenoidectomy and/or tonsillectomy) (6-9). What 
may explain this positive association between 
the “obstruction seen in nasal endoscopy” and 
improvement in enuresis with asthma treatment 
would be the concomitant presence of allergic 
rhinitis (AR). In the literature, 60.8% of patients 
with adenoid hypertrophy have associated allergic 
rhinitis (25).

AR is associated with a higher risk of sleep 
disorders, such as insomnia or restless sleep, en-
uresis and SDB (both OSA and primary snoring) 
(25). It is now believed that rhinitis potentiates 
SDB and is even an independent predictor of un-
successful adenotonsillectomy in children (26). In 
our study, 60% of the patients had an obstruction 
greater than 75% on nasal endoscopy and all pa-

tients reported symptoms of allergic rhinitis. The 
concomitant presence of AR was probably an ag-
gravating factor in the results of the endoscopic 
examination.

As with asthma and enuresis, allergic rhi-
nitis also compromises sleep (27). Some inflam-
matory mediators involved in this allergic process 
have been associated with sleep abnormalities 
verified in sleep studies: increased latency and 
decreased Rapid Eye Movement sleep time, as 
well as decreased latency for the onset of sleep 
(27). The sleep of enuretics is more fragmented, 
which leads to consequent sleep deprivation and 
collaborates to increase the awakening threshold 
of sleep (28). Likewise, sleep quality in asthma is 
inversely proportional to disease control. Worse 
objective measures of lung function, such as FEV1 
(Forced Expiratory Volume in the first second), 
defined by spirometry, are associated with worse 
sleep quality (29). Therefore, asthma, AR, SDB and 
enuresis compromise patients’ sleep in some way. 
It remains to be seen whether the control of any 
of these sleep disorders can retroactively inter-
fere with the others, only through improved sleep 
quality.

A retrospective study in 393 children with 
primary enuresis monosymptomatic describe that 
winter season was associated with desmopressin 
treatment failure. We did not observe possible 
interference from colder weather due to the Co-
vid-19 pandemic emergence and its protective 
measures during much time of the study (30). 

Enuresis as a possible adverse effect of us-
ing topical corticosteroids for allergic rhinitis or 
long-acting bronchodilators for asthma has been 
described for the use of intranasal corticosteroids; 
enuresis was observed in a minority of children (3 
cases in 106 children) and it does not correspond 
to the treatment route used in our study (31). Only 
7 of the 20 patients required the combination of 
salmeterol with fluticasone to control their asth-
ma. There was no correlation between the need for 
bronchodilator addition with improvement in uri-
nary symptoms. All patients were instructed to use 
a spacer for asthma treatment and to perform pos-
terior oral hygiene. These mechanisms decrease 
the systemic absorption of the medication.
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One of the limitations found in the study 
was the high dropout rate (37.5%). We associate 
this occurrence with a behavior that is common 
to many patients with chronic diseases who re-
quire constant care (3). Another limitation was the 
impossibility of adding a control group: we un-
derstand that making a diagnosis of uncontrolled 
asthma and not providing the recommended treat-
ment for it would be unethical.

Finally, it is clear that many studies are 
still needed to clarify the effectiveness of the clini-
cal treatment of allergies on the repercussions of 
enuresis symptoms. However, we suggest that, in 
the future, a flowchart for the initial approach 
of enuretic patients with respiratory symptoms 
should be proposed. We could thereby direct the 
treatment of these patients, preventing them from 
being subjected to long and unsatisfactory treat-
ments, generating frequent dropouts.

CONCLUSIONS

Treating and controlling asthma in chil-
dren with primary enuresis resulted in a signifi-
cant increase in dry nights. The presence of upper 
airway obstruction and other allergies positively 
improved results.
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