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ABSTRACT

Introduction: Nocturnal enuresis (NE) is a common paediatric problem associated with hereditary factors 
significantly affecting the physical and psychosocial well-being of children and their families. The aim of this 
retrospective study was an analysis of the medical records of siblings diagnosed with NE at the Department 
of Paediatric Nephrology, Medical University of Lublin, from January 2013 to December 2023, focusing on 
clinical characteristics, type concordance, uroflowmetry patterns, and treatment outcomes.
Material and methods: Siblings aged ≥ 5 years with a diagnosis of NE according to the Polish Society 
of Paediatric Nephrology guidelines were included in the study. The cohort comprised 41 children (18 girls,  
23 boys) from 20 families. Clinical data included age at first admission, NE type, lower urinary tract symptoms, 
uroflowmetry curves, and pharmacotherapy. Treatment response was assessed at follow-up. Descriptive and 
comparative statistics were applied.
Results: Participants at first admission were aged 5.25–12.67 years (mean 7.88). Monosymptomatic NE and 
non-monosymptomatic NE (NMNE) were identified in 19 and 22 children, respectively, with type concor-
dance in 12 sibling pairs. Primary NE was diagnosed in 31 children and secondary NE in 7; data were unavail-
able for 3. Urgency was the predominant symptom among NMNE patients (77%). Uroflowmetry curves were 
physiological in 75.6% of children, and 77.8% of sibling pairs presented concordant patterns. Oxybutynin was 
the most commonly used therapeutic agent, both as monotherapy and in combination, with beneficial effects 
in the majority of patients. Concordant treatment and therapeutic response were observed in 60% of sibling 
pairs, including differing NE types.
Conclusions: The familial occurrence of NE highlights the role of genetic and shared environmental factors.  
Its manifestation among siblings warrants consideration of family patterns in understanding the patho- 
physiology and guiding management. Simultaneously, clinical similarities and differences highlight individual 
variability in NE phenotypic expression.
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INTRODUCTION

Nocturnal enuresis (NE) is one of the most common 
paediatric problems, affecting approximately 10–16% 
of 7-year-old children worldwide, with significant psycho- 
social consequences for affected individuals and their 
families [1, 2]. 

It is defined as involuntary urination during sleep in 
a child who is at least 5 years old or has already completed 
toilet training [3]. Nocturnal enuresis can be classified as 
either monosymptomatic (MNE) or non-monosymptom-
atic (NMNE), and it can be further categorised as primary 
(PNE) or secondary (SNE) [3, 4].

Monosymptomatic NE is characterised by bedwetting 
that occurs exclusively during sleep, without the presence 
of any additional lower urinary tract symptoms (LUTS). 
It is typically associated with nocturnal detrusor overac-
tivity, which may result in multiple episodes of enuresis 
throughout the night, or with a nocturnal vasopressin 
deficiency, leading to bedwetting episodes several hours 
after sleep onset [3, 5], 

In contrast, NMNE is associated with additional 
LUTS, including daytime urinary incontinence, recurrent 
urinary tract infections (RUTIs), constipation, urgency, 
increased voiding frequency, and other manifestations 
of dysfunctional voiding, such as holding manoeuvres or 
squatting behaviours [3, 5].

Secondary NE refers to a recurrence of bedwetting  
after a consecutive period of at least 6 months of noctur-
nal dryness. In contrast, PNE describes NE in a child who 
has never maintained a prolonged period of nighttime 
dryness [3]. 

Although NE is often approached as an individual 
issue, it is highly heritable. However, to date, only a few 
studies have specifically explored NE within sibling sets, 
limiting understanding of familial phenotypic variability 
and treatment response [1, 6, 7].

This retrospective study of a single-centre 11-year ex-
perience aims to analyse clinical characteristics, NE type 
concordance, uroflowmetry curve patterns, and treatment 
outcomes in siblings diagnosed with NE, contributing 
novel insights into the familial nature of NE. 

MATERIAL AND METHODS

The objective of the study was a retrospective anal-
ysis of medical records of siblings diagnosed with NE 
and treated at the Department of Paediatric Nephrology, 
Medical University of Lublin, between 1 January 2013 and 
31 December 2023. 

Inclusion criteria encompassed siblings aged 5 or 
more years diagnosed with NE in accordance with 
the guidelines of the Polish Society of Paediatric Nephrol-
ogy [3]. The study cohort comprised 20 sibling groups, 
totalling 41 children (18 girls and 23 boys). This included 
2 sets of twins (one pair of female twins and one pair 

of male twins), 4 sister pairs, 6 brother pairs, 7 mixed-sex 
(sister–brother) pairs, and one sibling group consisting 
of 1 sister and 2 brothers (Table 1). 

The clinical data comprised: age at first admission, 
NE type classification (MNE vs. NMNE; PNE vs. SNE), 
accompanying LUTS, uroflowmetry curve patterns, and 
pharmacological therapy.

Uroflowmetry was performed using standard protocols, 
with curves classified as bell-shaped (BS), high-peak (HP), 
plateau (PL), or staccato (ST). Pharmacotherapy included 
oxybutynin, desmopressin, doxazosin, solifenacin, and 
amitriptyline tailored to individual clinical presentation. 
Treatment response was assessed during follow-up visits.

Statistical analysis included descriptive statistics 
(mean, median, standard deviation, percentages) and 
group comparisons using the Mann-Whitney U test, 
Fisher’s exact test, χ2 test, and one-sided Wilcoxon signed-
rank test. Analyses were performed using standard statis-
tical software.

RESULTS

PARTICIPANTS AGE CHARACTERISTICS

The study group consisted of children aged 5.25–
16.27 years at the time of initial admission (boys: 5.5–
12.5 years; girls: 5.25–12.67 years). The mean age was 
7.88 years (boys: 7.62, SD 2.13; girls: 8.21, SD 2.4), and 
the median age was 7.08 years (boys: 7.00; girls: 8.29)  
(Figure 1). 

Because the assumptions of normality within gender 
groups and homogeneity of variance were not fulfilled, 
the Mann-Whitney U test for independent samples was 
applied. The analysis showed that the difference in age at 
first admission between boys and girls was not statistically 
significant (U = 234, p = 0.24, r = 0.18).

ENURESIS TYPE DISTRIBUTION AND 
CONCORDANCE AMONG SIBLINGS

In the study cohort, NE was classified clinically as 
MNE or NMNE, and according to onset as PNE or SNE. 

Primary NE was diagnosed in 31 children (13 girls, 
18 boys) and SNE in 7 children (3 girls, 4 boys), while 
diagnostic data were unavailable for 3 children (2 girls,  
1 boy) residing in institutional care (Figure 2).

Monosymptomatic NE was diagnosed in 19 children 
(8 girls and 11 boys), and NMNE in 22 (10 girls and  
12 boys) (Figure 2). Notably, concordance in enuresis type 
was observed in 12 sibling sets: MNE in 5 and NMNE 
in 7. In contrast, the remaining 9 sets exhibited differing 
types among siblings (Table 1). 

Notably, among 12 same-sex sibling pairs, 9 pairs 
(75%) exhibited the same type of NE: 5 pairs MNE, and 
4 pairs NMNE. The remaining 3 pairs (25%) showed dis-
cordance in enuresis type, where one sibling had MNE 
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TABLE 1. Clinical characteristics of the study cohort

Sibling
 ID

Patient
 ID

Gender Age of  first 
admission [years]

NE 
type

Symptoms Type – 
PNE/SNE

Uroflow 
type

Treatment

S1 S1-A F 5.25 MNE – PNE BS OXYB

S1-B M 5.5 MNE – PNE BS OXYB, AMIT

S1-C M 12.08 NMNE DTINC PNE PL OXYB, DESM

S2 S2-TA F 9.5 NMNE CONST PNE BS OXYB, DESM

S2-TB F 9.5 MNE – PNE BS OXYB, DESM

S3 S3-TA M 6.17 MNE – PNE BS OXYB

S3-TB M 6.17 MNE – PNE BS OXYB

S4 S4-A F 9.08 MNE – PNE HP OXYB, DESM

S4-B F 6.08 MNE – PNE HP OXYB

S5 S5-A F 8.83 MNE – UNK HP, ST OXYB, DESM

S5-B F 6.25 MNE – UNK BS DESM

S6 S6-A F 6.5 NMNE FRQ PNE BS OXYB, DESM

S6-B F 5.5 NMNE URG, RUTIs, 
CONST

SNE BS OXYB, DXN, 
ABP, SOLI, SENN

S7 S7-A F 12.67 NMNE URG PNE UNK OXYB

S7-B F 10.5 NMNE URG PNE BS OXYB

S8 S8-A M 5.75 MNE – PNE BS OXYB

S8-B M 8 NMNE URG, RUTIs PNE BS OXYB, ABP

S9 S9-A M 7.75 NMNE URG PNE BS OXYB, DESM

S9-B M 5.83 NMNE URG PNE BS OXYB, DESM

S10 S10-A M 9.92 MNE – UNK BS OXYB, DESM, SOLI

S10-B M 6.08 MNE – SNE BS OXYB

S11 S11-A M 7.75 MNE – PNE PL OXYB

S11-B M 11.17 MNE – PNE BS OXYB

S12 S12-A M 10.33 NMNE URG PNE BS OXYB, DESM

S12-B M 7.08 MNE – PNE BS OXYB, DESM

S13 S13-A M 6.5 NMNE URG PNE BS OXYB, DESM

S13-B M 6.42 NMNE FRQ PNE BS OXYB

S14 S14-A M 8.08 NMNE CONST, URG SNE BS OXYB, DESM, MGOL

S14-B F 6.5 NMNE URG SNE BS OXYB, DESM

S15 S15-A F 5.92 NMNE URG PNE BS OXYB, DESM

S15-B M 5.83 NMNE URG PNE BS OXYB, DESM

S16 S16-A F 7.75 NMNE URG PNE BS OXYB, DESM, AMIT

S16-B M 5.5 NMNE URG PNE UNK OXYB

S17 S17-A M 7.58 MNE – PNE PL OXYB, AMIT

S17-B F 10.75 NMNE FRQ, DTINC PNE PL OXYB

S18 S18-A F 12.58 MNE – PNE BS OXYB

S18-B M 7 NMNE URG PNE BS OXYB, MGOL

S19 S19-A M 12.5 MNE – SNE BS OXYB, DESM

S19-B F 5.67 NMNE URG PNE HP OXYB, DESM

S20 S20-A F 8.92 MNE – SNE BS OXYB

S20-B M 6.25 NMNE URG SNE BS OXYB
A, B, C – patient numbering, ABP – antibacterial prophylaxis, AMIT – amitriptyline, BS – bell-shaped/normal (uroflowmetry curve), CONST – constipation, DESM – desmopressin, DTINC – daytime incontinence, 
DXN – doxazosin, F – female, FRQ – frequency, HP – high-peak (uroflowmetry curve),  INT – interrupted (uroflowmetry curve), MGOL – macrogol, M – male,  MNE – monosymptomatic nocturnal enuresis, 
NMNE – non-monosymptomatic nocturnal enuresis, OXYB – oxybutynin, PNE – primary nocturnal enuresis, PL – plateau (uroflowmetry curve), RUTIs – recurrent urinary tract infections, S – sibling numbering, 
SENN –Sennae folium, SNE – secondary nocturnal enuresis, SOLI – solifenacin, ST – staccato (uroflowmetry curve), TA, TB – twin siblings numbering, UNK – unknown, URG – urgency
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and the other NMNE. In contrast, among 7 opposite-sex 
sibling pairs, 3 pairs (42.9%) had the same enuresis type 
(all NMNE), and 4 pairs (57.1%) were discordant. Addi-
tionally, one family with 3 siblings demonstrated variabil-
ity in enuresis type: 2 children had MNE, and one child 
had NMNE.

Given the limited subgroup sizes, Fisher’s exact test 
was applied. The resulting p-value (p = 0.18) provides no 
evidence of a statistically significant increase in concor-
dance of enuresis types among same-sex sibling pairs. 
Nevertheless, the possibility of such an association can-

not be excluded and may emerge in studies with larger 
cohorts.

SYMPTOM PROFILE OF CHILDREN DIAGNOSED 
WITH NON-MONOSYMPTOMATIC NOCTURNAL 
ENURESIS

Among patients with NMNE, urgency was the most 
prevalent symptom, reported in 17 children (77%).  
In 3 male patients, urgency co-occurred with additional 
LUTS. 

Although urgency was more prevalent in boys (84.6%) 
than in girls (66.6%) (Tables 1, 2), the χ2 test indicated that this 
difference was not statistically significant (χ²(1, 41) = 0.09, 
p = 0.77).

Notably, 14 of the 22 children (63.6%) diagnosed with 
NMNE belonged to 7 sibling pairs, comprising 2 pairs 
of brothers, 2 pairs of sisters, and 3 mixed-sex pairs. 

Simultaneously, the siblings of the remaining 8 chil-
dren presented with MNE, comprising 2 pairs of brothers, 
1 pair of sisters, 4 mixed-sex pairs, and 1 mixed-sex trio 
(Table 1). 

DISTRIBUTION OF UROFLOWMETRY CURVE 
PATTERNS AND CONCORDANCE AMONG 
SIBLINGS

Physiological, BS uroflowmetry curves were observed 
in the majority of patients (75.6%), including 82.6% 
of boys and 66.7% of girls. Abnormal patterns: HP, PL, 
and a combined HP and ST were identified in 3, 4, and 
1 patient(s), respectively. In 2 cases, uroflowmetry could 
not be reliably assessed due to the patients’ non-compli-
ance (Tables 1, 3). 

As many as 14 sibling pairs exhibited the same 
uroflowmetry curve pattern, whereas in 4 sibling sets 
the children showed discordant curve shapes (includ-
ing 1 sibling trio, 1 pair of brothers, 1 pair of sisters, and  

FIGURE 1. Raincloud plot showing the distribution of age at first 
admission in the study cohort by sex
F – female, M – male

FIGURE 2. Distribution of the study cohort by two classifications and sex
All – the total population, UKN – unknown
Classification I includes monosymptomatic nocturnal enuresis (NE) and non-monosymptomatic 
NE. Classification II includes primary NE (PNE) and secondary NE (SNE) (unknown: cases where PNE  
and SNE could not be distinguished). 
Bars represent absolute counts by sex; percentages indicate the proportion of each sex within the rep-
resentative bar.
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TABLE 2. Distribution of accompanying symptoms in siblings with 
non-monosymptomatic nocturnal enuresis

Symptoms Overall Male Female

URG 14 8 6

URG, RUTIs 1 1 0

URG, CONST 1 1 0

URG, RUTIs, CONST 1 1 0

DTINC 1 1 0

CONST 1 0 1

FRQ 2 1 1

FRQ, DTINC 1 0 1
CONST – constipation, DTINC – daytime incontinence, FRQ – frequency, RUTIs – recurrent urinary 
tract infections, URG – urgency

TABLE 3. Distribution of uroflowmetry curve patterns in the study 
group

Uroflow curve patterns Overall Male Female

BS 31 19 12

HP 3 0 3

PL 4 3 1

HP, ST 1 0 0

UNK 2 1 1
BS – bell-shaped/ normal, HP – high-peak, PL – plateau, ST –staccato, UNK – unknown
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1 mixed-gender pair). In 2 additional sibling pairs, uro-
flowmetry could not be performed in 1 of the children 
due to a lack of cooperation (Table 1). Among 18 sibling 
sets with available uroflowmetry data, 14 (77.8%) demon-
strated concordant flow curve patterns, whereas 4 (22.2%) 
were discordant. 

Based on Fisher’s exact test with Monte Carlo simula-
tion, no statistically significant association was observed; 
however, a trend toward higher concordance of urethral 
flow curve patterns among siblings was noted (p = 0.51).

TREATMENT PATTERNS AND THERAPEUTIC 
RESPONSE IN SIBLINGS 

Oxybutynin was the most frequently used pharmaco-
logical treatment, administered to 40 children (23 boys 
and 17 girls). In 36 children, oxybutynin was introduced 
during the first admission, with improvement in 33 pa-
tients. Interestingly, desmopressin was administered to 
fewer patients than oxybutynin, i.e. only to 20 children 
(10 boys and 10 girls), and in just 3 cases it was prescribed 
during the first visit. 

Monotherapy with oxybutynin was effective in 43.9% 
of children (47.8% in boys and 38.9% in girls). In compar-
ison, desmopressin alone was sufficient in only 1 female 
patient. Therapy with both oxybutynin and desmopressin 
was necessary in 41.5% of cases (39.1% in boys and 44.4% 
in girls) due to an insufficient response to monotherapy. 
Other pharmacotherapy, including amitriptyline, dox-
azosin, and solifenacin, was used in more complex and 
treatment-resistant cases (Tables 1, 4).

The one-sided Wilcoxon signed-rank test for de-
pendent samples demonstrated a statistically significant 
predominance of oxybutynin use compared with des-
mopressin and other medications in the study cohort  
(V = 69, p < 0.05).

Notably, in 12 (60%) sibling pairs, comprising 5 brother 
pairs, 2 sister pairs, and 5 mixed-sex pairs, the same treat-
ment regimen was administered, yielding a favourable 
and consistent therapeutic response in both children. In-
terestingly, in half of these sibling pairs, despite differing 
enuresis types (MNE vs. NMNE), comparable therapeu-
tic responses to the prescribed treatment were observed 
(Table 1).

Additionally, children with concomitant constipation 
were treated with macrogols and Sennae folium, while 
those with RUTIs received prophylactic doses of furazi-
dine or sulfamethoxazole with trimethoprim (Table 1). 

Although non-pharmacological management, including 
motivational therapy for NE, was recommended for all 
siblings, it proved insufficient as a standalone treatment.

DISCUSSION

Nocturnal enuresis is a distressing and often under-
recognised public health issue, causing significant emo-

tional burden for affected children and their families [8]. 
Recently, Adisu et al. [9] conducted a systematic review 
and meta-analysis of 128 studies, including 445,242  
individuals from 39 countries, and reported an over-
all NE prevalence of 7.2% among children and adoles-
cents. Nocturnal enuresis decreases with age and affects  
approximately 0.5–1% of adults [1]. Notably, the preva-
lence of NE varies across regions and is influenced by 
socioeconomic factors [10].

Epidemiological data indicate a higher prevalence 
of NE in boys compared with girls, whereas affected boys 
more often exhibit a poorer response to treatment [11]. 
Interestingly, all candidate “enuresis genes” are located on 
autosomes. Given the lack of clear sex differences in noc-
turnal polyuria and nocturnal detrusor overactivity, it has 
been hypothesised that girls may be protected by more 
efficient arousal mechanisms. Consequently, girls might 
exhibit a better response to alarm-based therapy [1]. 
Consistent with these findings, boys predominat-
ed in our study group of siblings with NE, comprising 
56.1% of participants. Due to the retrospective design 
of the study, data regarding the presence of other, non- 
enuretic siblings and their sex were not available.

Mild LUTS are common in children with NE, affect-
ing up to two-thirds of cases, and their identification and 
management are crucial for successful treatment [5]. Re-
cently, in a pilot retrospective study of 629 patients with 
NE, Ata et al. [12] identified NMNE in 57.7% of cases, 
with a slight predominance of females (54.8%). In line 
with these observations, our study found that siblings with 
NMNE predominated, comprising 53.7% of the cohort, 
highlighting the clinical relevance of addressing LUTS in 
this population. However, although girls accounted for ap-
proximately 45.5%, the small size of the study group does 
not allow this difference to be meaningfully interpreted.

Notably, in the general paediatric population, PNE is 
twice as common as SNE. Children with SNE may have 
a precipitating factor such as an unusually stressful event 
(e.g. birth of a sibling, death of a family member, parental 
divorce, school trauma, or sexual abuse) [11]. In the study 
cohort of siblings, SNE was diagnosed in only 17%. Due 
to the retrospective nature of the study, no information 
was available regarding potential factors contributing to 

TABLE 4. Pharmacotherapy in the presented group of siblings

Pharmacotherapy Overall Male Female

OXYB 18 11 7

DESM 1 0 1

OXYB, DESM 17 9 8

OXYB, AMI 2 2 0

OXYB, DESM, AMI 1 0 1

OXYB, DXN, SOLI 1 0 1

OXYB, DESM, SOLI 1 1 0
AMI – amitriptyline, DESM – desmopressin, DXN – doxazosin, OXYB – oxybutynin, SOLI – solifenacin
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the development of SNE. Although children with enuretic 
siblings share the same household, such a significant pre-
dominance of PNE in the study cohort suggests that ge-
netic and developmental factors may play a stronger role 
than environmental influences.

Currently, NE is considered a polygenic disorder in 
which genetic susceptibility is combined with environ-
mental and developmental influences. The inheritance 
of NE appears to follow an autosomal dominant pattern 
in many families, with varying penetrance. This suggests 
that one copy of a faulty gene may be sufficient to pre-
dispose an individual to the condition, although not all 
children with genetic risk will develop NE. The variable 
expression and incomplete penetrance are characteris-
tics of complex genetic disorders, and further research 
is required to understand how different genetic variants 
and environmental factors interact to influence the risk 
of NE [1]. To date, several genetic loci have been iden-
tified as potentially associated with NE. These loci are  
often involved in the regulation of bladder function, urine 
production, and the circadian rhythm of urine output. 
Consequently, patients with NE often have a functional 
bladder disorder and/or a maturational delay in nocturnal 
arginine vasopressin secretion [13]. Jørgensen et al. [1] 
performed a genome-wide association study of NE in 
iPSYCH2012, a large Danish population-based case  
cohort established to investigate mental disorders. The  
genome-wide association study included 3882 NE cases 
and 31,073 controls. They found two loci at chromosome  
6 and chromosome 13 significantly associated with NE. 

Recent literature emphasises that a positive family 
history of NE significantly increases the risk of enuresis 
in relatives [10]. The incidence of enuresis is 15% among 
children from families with no history of NE, compared 
to 44% and 77% in patients with one or both parents  
affected, respectively [14, 15]. Von Gontard et al. [4] iden-
tified familial patterns in a large, representative sample 
of more than 8000 children enrolled in the prospective 
Avon Longitudinal Study of Parents and Children. They 
observed a stronger link between maternal and childhood 
enuresis than between paternal cases and affected chil-
dren. In our retrospective study, the documentation re-
garding bedwetting in the participants’ parents was frag-
mentary and incomplete, making it impossible to assess 
any potential association with parental enuresis.

While much is known about the familial occurrence 
of enuresis in relation to parents, relatively few studies 
have investigated its prevalence and concordance among 
siblings. Bakwin [16], in his historical twin studies from 
1971, compared the incidence of enuresis in monozygotic 
and same-sex dizygotic twins, in which NE was present 
in 146 of 676 twin children after their fourth birthday. 
Monozygotic twins were concordant for enuresis about 
twice as frequently as dizygotic twins. 

In another study, Schaumburg et al. [17] assessed 
phenotypic characteristics in 3 large families with hered-

itary NE, including 98 living members, of whom 34 were 
affected. Notably, the clinical phenotype, encompassing 
bladder capacity, nighttime urine production, and re-
sponse to desmopressin, was heterogeneous both between 
and within families. Moreover, there were no differences 
between affected and unaffected family members for 
night-time urine production. Our dataset included only 
2 twin pairs, monozygotic and dizygotic. Remarkably,  
12 of 20 sibling sets in our cohort showed concordance in 
NE type (MNE or NMNE), while 9 were discordant, i.e. 
with one sibling presenting with MNE and the other with 
NMNE. This partial discordance is consistent with find-
ings reported by Schaumburg et al. [17]. Notably, a higher 
concordance in the type of NE was observed among 
same-sex sibling pairs (75%) compared with opposite-sex 
pairs (42.9%). However, this difference did not reach sta-
tistical significance.

Genes responsible for NE are not directly related to 
the presence of PNE vs. SNE, nor MNE vs. NMNE. Never
theless, there might be genetically determined differenc-
es in nighttime diuresis and/or bladder capacity [17]. 
These results support the theory that while genetics plays 
a strong role, NE is multifactorial. Epigenetic modifica-
tions, which are changes in gene expression due to envi-
ronmental factors, may influence the expression of genes 
related to NE. This highlights the complex interaction  
between genetics and environment in the pathophysi-
ology of NE [9]. Siblings with NE share a similar envi-
ronment, which, alongside genetic predisposition, may 
modulate the clinical course of the disorder. Nevertheless, 
precisely delineating the relative contributions of genetic, 
epigenetic, and environmental factors to the patients’ 
phenotype remains challenging, and addressing this issue 
requires well-designed population-based studies.

The majority of children with NE exhibit normal uro-
flow patterns, particularly in cases of MNE.  This finding 
was confirmed in our study, in which over 75% of chil-
dren exhibited normal BS uroflow curves. Most sibling 
pairs displayed the same curve type, with only 20% of pa-
tients showing differing curve patterns within the sibling 
sets. Prgomet et al. [18] described clinical character-
istics and bladder assessment in children with NMNE 
in the coastal region of Croatia. The uroflow pattern in 
children with NMNE was abnormal in 42% of all chil-
dren, more often in children with SNE than in children 
with PNE. Conversely, in our study, 77.3% of children 
with NMNE demonstrated normal uroflow curves. Only  
3 patients exhibited abnormal patterns, while their sib-
lings consistently displayed normal curves. Uroflowmetry 
was not performed in 2 children. Notably, in the MNE 
group, 73.7% of children showed normal uroflow curves. 
Abnormal patterns were observed only in 1 sibling pair 
and 3 children whose siblings exhibited normal curves, 
underscoring variability in bladder function even with-
in families. Only 17% of participants exhibited SNE, 
including 2 sibling pairs. The remaining 3 children had 
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siblings with PNE. Interestingly, all patients with SNE 
demonstrated normal uroflowmetry curves; however,  
we consider that the study group was too small to allow 
for generalisation of these results or to regard them as 
representative.

Recently, Cammisa et al. [19] conducted a systematic 
review of studies published from 2000 to 2024, assessing 
the treatment of NE. Non-pharmacological interventions 
offer effective, safe options for managing this common 
paediatric problem, particularly when used in combi-
nation. Enuresis alarm therapy, considered the first-line 
therapy, has demonstrated success rates of 50–70% in pa-
tients [20]. The treatment aims to replace NE with con-
trolled nighttime voiding (nocturia). When the first drops 
of urine appear, the enuresis alarm awakens the child, who 
should then go to the bathroom and consciously void [3]. 
However, many families find the use of the alarm too dis-
ruptive to established sleep routines and too demanding 
in terms of energy and time. Consequently, the dropout 
rate in clinical trials is approximately 30% [5]. 

Surprisingly, in our study, the medical records con-
tained no information regarding the use of an enuresis 
alarm, suggesting either that it was not employed or 
that relevant data were unavailable. This management 
approach may reflect the centre’s experience and prefer-
ences, or parental choice. Another explanation may also 
involve the challenges associated with the simultaneous 
use of enuresis alarms in both siblings, particularly when 
they share the same bedroom. Activation of the alarm 
could awaken not only the concerned patients but also 
their siblings, potentially compromising the effectiveness 
of the therapy. 

Pharmacological management of NE primarily in-
volves the use of desmopressin and anticholinergics  
[11, 19]. Desmopressin remains the first-line pharma-
cological treatment for NE, particularly recommended 
in cases of nocturnal polyuria [3]. Success rates of des-
mopressin treatment for enuresis reported by Cammisa  
et al. have ranged from 10–65%, with relapse occurring in 
up to 80% of patients after discontinuation of therapy [19]. 
Surprisingly, in our study, only one patient achieved 
successful treatment with desmopressin monotherapy.  
In contrast, monotherapy with oxybutynin was effective 
in nearly 44% of patients. Such a high response rate may 
be attributed to nocturnal detrusor overactivity in the de-
scribed siblings. 

Notably, a subset of children with nocturnal polyuria 
co-exhibit detrusor overactivity, and optimal therapeutic 
outcomes may be achieved only through combination 
therapy with desmopressin and anticholinergics. Dual 
therapy has consistently demonstrated superior efficacy 
and more rapid clinical responses compared to mono-
therapy [19, 21]. Recently, these findings have been re-
inforced by the first prospective, randomised controlled 
trial conducted by Shim et al. [22], which reported higher 
response rates and lower relapse rates with desmopressin 

plus anticholinergic combination therapy relative to des-
mopressin monotherapy when used as first-line treatment 
in children with primary MNE. Consistent with these re-
ports, dual therapy with desmopressin and oxybutynin 
achieved efficacy in 41.5% of patients in our study. 

Imipramine, a tricyclic antidepressant, is a second- 
line option for NE, benefiting up to 50% of therapy- 
resistant cases [23]. Because imipramine is unavailable 
in Poland, 3 children with treatment-resistant NE in our 
study received amitriptyline, another tricyclic antidepres-
sant with a comparable pharmacological profile, resulting 
in clinical improvement. 

Interestingly, in the majority of sibling pairs, the same 
treatment regimen was implemented and proved effective, 
yielding consistent responses, independent of enuresis type 
(MNE vs. NMNE) and its concordance within the sibling 
pairs. Sibling pairs exhibiting different enuresis types 
demonstrated similar treatment responses, particularly to 
oxybutynin and desmopressin. These findings, analogous 
to the study by Schaumburg et al. [17], suggest that pheno-
typic heterogeneity in enuretic families does not necessar-
ily preclude comparable therapeutic pathways.

Importantly, our research provides novel insights by 
specifically examining the response to pharmacological 
interventions in sibling pairs, highlighting the poten-
tial role of familial or genetic factors in treatment out-
comes and representing one of the first studies to address  
NE management in this unique patient population.

Children with NE often experience low self-esteem, 
shame, and social withdrawal, while their parents report 
feelings of helplessness and frustration [9, 24]. Managing 
NE in multiple siblings can disrupt family routines, ele-
vate parental stress, and affect sibling relationships; how-
ever, these aspects remain underexplored. In our cohort, 
only 5 children were documented as receiving psycholog-
ical support, highlighting the need to increase awareness 
among families and healthcare providers and improve 
access to such care. 

Despite the clinical significance of NE, research on 
families with multiple affected children is limited, leaving 
gaps in understanding the specific challenges they face. 
Future prospective multicentre studies with standardised 
clinical protocols are needed to confirm these findings, 
assess long-term treatment outcomes, examine the impact 
of psychological interventions, and clarify the genetic and 
environmental factors contributing to NE among siblings.

LIMITATIONS

This study has several limitations that should be con-
sidered when interpreting the findings. First, its retro-
spective design and relatively small study group limit both 
the generalisability of the results and the statistical power 
to detect subtle differences between subgroups. Moreover, 
due to incomplete clinical documentation, other import-
ant data, such as parental history of enuresis, presence 
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of nocturnal polyuria, bladder capacity, treatment ad-
herence, and long-term outcomes, were not consistently 
available. Finally, the study’s single-centre setting may 
have contributed to the limited sample size and intro-
duced institutional practice patterns that could influence 
the observed outcomes. Consequently, this study may be 
considered a pilot investigation, providing a foundation 
for the design and implementation of a subsequent pro-
spective study with a rigorously defined clinical protocol. 

CONCLUSIONS

Nocturnal enuresis remains a prevalent and clinically 
significant paediatric condition, imposing substantial 
emotional and psychosocial burdens on affected children 
and their families. Research specifically addressing sib-
ling populations is limited, but such studies are essential 
for understanding familial patterns, genetic predisposi-
tion, and treatment responses. Our retrospective 11-year 
analysis of sibling sets demonstrated partial concordance 
in the clinical characteristics of NE, supporting a strong 
familial or genetic influence while highlighting the mul-
tifactorial nature of the disorder. Pharmacological in-
terventions, including desmopressin, oxybutynin, and 
combination therapy, were generally effective, with com-
parable outcomes across different NE types and sibling 
concordance patterns. These findings underscore the im-
portance of addressing both the clinical and psychoso-
cial dimensions of NE in families with multiple affected 
children.

DISCLOSURES

1. Institutional review board statement: Not applicable. 
2. �Assistance with the article: The authors would like  

to thank Dr Leszek Piechuta for his valuable guidance 
and for granting permission to use data from his clini-
cal practice in this retrospective study.

3. Financial support and sponsorship: None. 
4. Conflicts of interest: None.

REFERENCES

1.	 Jørgensen CS, Horsdal HT, Rajagopal VM, Grove J, D’Als T, Kamp-
eris K, et al. Identification of genetic loci associated with nocturnal 
enuresis: a genome-wide association study. Lancet Child Adolesc 
Health 2021; 5: 201-209.

2. 	 Nevéus T, Fonseca E, Franco I, Kawauchi A, Kovacevic L, Nieuwhof- 
Leppink A, et al. Management and treatment of nocturnal enuresis –  
an updated standardization document from the International Chil-
drIen’s Continence Society. J Pediatr Urol 2020; 16: 10-19.

3. 	 Baka-Ostrowska M, Apoznański W, Tkaczyk M, Maternik M. Wy-
tyczne postępowania diagnostyczno-terapeutycznego z dzieckiem 
moczącym się w nocy. Departament Matki i Dziecka Ministerstwa 
Zdrowia, Warszawa 2016, Wydanie II.

4 	 Von Gontard A, Heron J, Joinson C. Family history of nocturnal 
enuresis and urinary incontinence: results from a large epidemio-
logical study. J Urol 2011; 185: 2303-2306. 

5. 	 Harris J, Lipson A, Dos Santos J. Evaluation and management of en-
uresis in the general paediatric setting. Paediatr Child Health 2023; 
28: 362-376.

6. 	 Hublin C, Kaprio J, Partinen M, Koskenvuo M. Nocturnal enuresis  
in a nationwide twin cohort. Sleep 1998; 21: 579-585.

7. 	 Butler RJ,  Galsworthy MJ, Rijsdijk F, Plomin R. Genetic and gender 
influences on nocturnal bladder control – a study of 2900 3-year-
old twin pairs. Scand J Urol Nephrol 2001; 35: 177-183. 

8. 	 Li W, Yang G, Tian W, Li Y, Zhang L, Wang Y, et al. Bibliometric 
and visual analysis of nocturnal enuresis from 1982 to 2022. Front 
Pediatr 2022; 10: 972751.

9. 	 Adisu MA, Habtie TE, Munie MA, Bizuayehu MA, Zemariam AB, 
Derso YA. Global prevalence of nocturnal enuresis and associated 
factors among children and adolescents: a systematic review and  
meta-analysis. Child Adolesc Psychiatry Ment Health 2025; 19: 23. 

10. 	 Almutairi NG, Alzahrani HM, Alhomrani MA, Alowid FK, Algh- 
aith DM, Almutairi RH,  et al. Prevalence of nocturnal enuresis 
among children and adults in Saudi Arabia: a systematic review and 
meta-analysis. Ann Saudi Med 2024; 44: 349-359.

11. 	 Sinha R, Raut S. Management of nocturnal enuresis – myths and 
facts. World J Nephrol 2016; 5: 328-338.

12. 	 Ata S, Yener S, Hacıhamdioğlu DÖ. A pilot single center study in 
children with enuresis; exploring frequency and characteristics 
of monosymptomatic and non-monosymptomatic nocturnal enu-
resis. BMC Urol 2025; 25: 195.

13. 	 Yener S, Eser M. Genetic etiology investigation in treatment-resist-
ant nocturnal enuresis children: a descriptive study. Urol J 2025; 22: 
152-155.

14. 	 Lauters RA, Garcia KW, Arnold JJ. Enuresis in children: common 
questions and answers. Am Fam Physician 2022; 106: 549-556. 

15. 	 Ferrara P, Cammisa I, Zona M, Gatto A, Sacco R, Di Pianella AV. 
Traditional and innovative interventions in the management of en-
uresis. Cent European J Urol 2024; 77: 42-57.

16. 	 Bakwin H. Enuresis in twins. Am J Dis Child 1971; 121:222-225.
17. 	 Schaumburg HL, Kapilin U, Blåsvaer C, Eiberg H, von Gontard A, 

Djurhuus JC, et al. Hereditary phenotypes in nocturnal enuresis. 
BJU Int 2008; 102: 816-821.

18. 	 Prgomet S, Saraga M, Benzon S, Turudić D, Ledina D, Miloše- 
vić D. Uroflowmetry in non-monosymptomatic nocturnal enuresis 
in children of Coastal Region of Croatia. Acta Med (Hradec Kra-
love)  2020; 63: 113-118.

19. 	 Cammisa I, Zona M, Ferrara P. Management of nocturnal enuresis 
in children. Minerva Pediatr (Torino) 2025; 77: 360-371.

20. 	 Caldwell PH, Codarini M, Stewart F, Hahn D, Sureshkumar P. 
Alarm interventions for nocturnal enuresis in children. Cochrane 
Database Syst Rev 2020; 5: CD002911.

21. 	 Hajela R, Vinayak R, Gupta H. Efficacy of combination drug ther-
apy of oxybutynin and desmopressin in enuresis in children in 
comparison to one drug therapy or any other combination drug 
therapy: a systematic review and meta-analysis. Bangl J Med Sci 
2022; 21: 685-697.

22. 	 Shim M, Bang WJ, Oh CY, Kang MJ, Cho JS. Effect of desmopres-
sin lyophilisate (MELT) plus anticholinergics combination on 
functional bladder capacity and therapeutic outcome as the first-
line treatment for primary monosymptomatic nocturnal enuresis: 
a randomized clinical trial. Investig Clin Urol 2021; 62: 331-339.

23. 	 Mello MF, Locali RF, Araujo RM, Reis JN, Saiovici S, Mello LF, et al. 
A prospective and randomized study comparing the use of alarms, 
desmopressin and imipramine in the treatment of monosympto-
matic nocturnal enuresis. J Pediatr Urol 2023; 19: 241-246.

24. 	 Yaradilmiş RM, Büyükkaragöz B., Yilmaz AÇ, Tayfur AC. Severity 
of self-reported depressive symptomatology and relevant factors in 
children with primary monosymptomatic nocturnal enuresis and 
their mothers. Pediatr Nephrol 2020; 35: 1277-1285.


