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ABSTRACT

Background and Aim: Urinary tract infections (UTIs) are among the most common
bacterial infections in children and adolescents. Despite standard antibiotic therapy, symptom
resolution can be delayed due to ongoing inflammation. Melatonin, a neurohormone with
known antioxidant and immunomodulatory properties, may offer therapeutic benefits in this
context. This study aimed to evaluate the clinical efficacy of adjunctive melatonin therapy in
pediatric patients with UTISs, focusing on symptom resolution and potential anti-inflammatory
effects.

Methods: In this double-blind, randomized, placebo-controlled trial, 100 children aged
418 years with confirmed UTI and concurrent sleep disturbances were assigned to receive
either melatonin (3 mg/day) plus antibiotics (intervention group) or antibiotics plus placebo
(control group) for 10 days. Primary outcomes included time to resolution of fever, dysuria,
abdominal pain, urinary frequency, and incontinence.

Results: Baseline characteristics were similar between groups. The melatonin group showed
significantly faster resolution of fever (1.3£0.49 vs 3.7+0.69 days, P=0.001), abdominal pain
(1.2+0.54 vs 3.62+0.67 days, P=0.001), and dysuria (1.5+0.57 vs 3.6£0.67 days, P=0.001).
No significant differences were observed in urinary frequency or incontinence outcomes. No
adverse effects related to melatonin were reported.

Conclusion: Adjunctive melatonin therapy appears to accelerate the resolution of key UTI
symptoms in children when combined with antibiotics, likely due to its anti-inflammatory
and antioxidant properties. These findings suggest a potential role for melatonin in pediatric
UTI management and warrant further investigation in larger, multicenter trials.
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Introduction

rinary tract infections (UTIs) are among

the most common bacterial infections in

children and adolescents, with the highest

incidence during the first decade of life.

If left untreated, UTIs can lead to serious
complications, such as renal scarring, growth distur-
bances, hypertension, and chronic kidney disease [1].
Diagnosis is typically confirmed through urine culture,
while clinical presentation varies with age—ranging
from non-specific symptoms in infants to classic dysuria
and urgency in older children [2, 3].

While recurrent UTIs are commonly attributed to ana-
tomical abnormalities, over half of affected children lack
such risk factors, highlighting the role of immune and
nutritional deficiencies, especially in regions with high
rates of micronutrient malnutrition [4, 5]. Melatonin, a
neurohormone produced mainly by the pineal gland, ex-
hibits potent antioxidant and immunomodulatory prop-
erties [6]. It is also synthesized in high concentrations in
the gastrointestinal tract, where it protects against oxi-
dative stress and inflammation [7]. Recent studies have
shown melatonin’s antibacterial effects against both
Gram-positive and Gram-negative pathogens, along with
its ability to modulate immune responses and reduce in-
flammatory damage in bacterial infections [8-10].

Despite the accumulating evidence of melatonin’s thera-
peutic potential in various infections and its established use
in managing conditions, such as nocturnal enuresis, its role
in the prevention or treatment of UTIs has not yet been thor-
oughly investigated. Given that infected urine can provoke
significant inflammatory and immune responses leading to
renal damage and scarring [11], the potent antioxidant and
immunomodulatory properties of melatonin present a com-
pelling rationale for its investigation in this context. Fur-
thermore, its protective effects against oxidative and isch-
emic injury have been well documented in multiple organ
systems, particularly the brain and heart [12].

Therefore, the present study aimed to evaluate the clinical
efficacy of melatonin in reducing UTI symptoms and as-
sociated complications in pediatric and adolescent patients.

Materials and Methods
Study design and setting

This was a randomized, double-blind, placebo-con-
trolled clinical trial conducted at Amir Kabir Hospital in
Arak, Iran, following approval from the institutional eth-

= J Ped " ephrol

Journal of Pediatric Nephrology

ics committee. The study was performed in accordance
with the ethical principles of the Declaration of Helsinki
and followed the CONSORT guidelines for clinical trial
reporting.

Participants

A total of 100 pediatric patients aged between 4 and
18 years, presenting with confirmed UTI and concurrent
sleep disturbances, were enrolled consecutively from
inpatient and outpatient services. The diagnosis of UTI
was confirmed by a pediatric specialist through clinical
evaluation and laboratory testing. Eligible participants
were required to have no underlying renal or hepatic dis-
ease, and informed written consent was obtained from
their parents or legal guardians prior to inclusion.

Children were excluded from the study if they failed to
adhere to the treatment protocol or if they or their care-
givers chose to withdraw from the study at any time.

Randomization and blinding

Participants were randomly assigned to either the in-
tervention or control group using a permuted block
randomization method with blocks of six, designed to
maintain balance between the two groups. Randomiza-
tion sequences included various permutations, such as
ABAB, BBAA, BAAB, etc., where “A” represented the
intervention group and “B” the control group. Allocation
was implemented by a resident physician who was not
involved in outcome assessment.

The study employed a double-blind design. Neither the
participants nor the researchers collecting outcome data
were aware of group assignments. Participants were in-
formed that they would be randomly assigned to one of
two treatment arms. The intervention group received the
standard antibiotic regimen for UTI in addition to mela-
tonin, while the control group received the same anti-
biotic treatment plus a placebo tablet that was visually
indistinguishable from the melatonin.

Intervention

Patients in the intervention group received 3 mg mela-
tonin tablets (Razak Pharmaceutical Company, Iran)
once daily for 10 consecutive days in addition to stan-
dard antibiotic therapy. The control group received the
same antibiotic regimen along with a placebo tablet that
matched the melatonin in shape and appearance. The
placebo contained 3 mg of compressed lactose and was
also manufactured by Razak to ensure blinding integrity.
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Outcome measures

Clinical outcomes were evaluated using a standardized
checklist completed by caregivers and reviewed by the
research team throughout the 10-day treatment period.
Fever was defined as a body temperature exceeding 38
°C. Dysuria was recorded based on reports from children
describing burning or pain during urination. Urinary fre-
quency was assessed as the need to urinate frequently
during the day or night, with either normal or reduced
urinary volume. Abdominal pain referred to any reported
discomfort in the abdominal region, and urinary incon-
tinence was defined as any involuntary urine leakage.
The number of daily episodes of urinary frequency and
incontinence were also recorded and analyzed.

Sample size calculation

Sample size was calculated using data from a previous
study by Taher et al. [13], in which vasopressor levels on
the fifth day after melatonin administration were used as
the reference outcome. The melatonin group had a mean
value of 6.2 with a standard deviation of 5.12, while
the placebo group had a mean of 3.2 with a standard
deviation of 3.95. Based on these values, a minimum
of 36 participants per group was estimated to provide
sufficient power. To increase precision and account for
potential dropouts, the sample size was increased to 50
participants per group, resulting in a total sample of 100
patients.

Data collection

Demographic and clinical information, including age,
sex, and UTl-related symptoms, was collected using a
researcher-developed checklist. The checklist was com-
pleted at baseline and throughout the study to monitor
symptom progression or resolution.

Table 1. Baseline demographic characteristics of participants
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Statistical analysis

All statistical analyses were performed using SPSS
software, version 26. Quantitative variables were sum-
marized as Mean+SD, and categorical variables were
presented as frequencies and percentages. Between-
group comparisons were made using independent
samples t-tests for normally distributed data and Mann-
Whitney U tests for non-normal data. Categorical vari-
ables were analyzed using the chi-square test or Fisher’s
exact test as appropriate. Symptom progression over
time was assessed using repeated measures analysis of
variance. A two-tailed P<0.05 was considered statisti-
cally significant, and all analyses were conducted with
a 95% confidence level (CI).

Results
Participant flow and baseline characteristics

A total of 100 children aged 4 to 18 years with con-
firmed UTI and concurrent sleep disturbances were
enrolled in the study and randomized equally into two
groups: 50 participants in the intervention group, who
received melatonin (3 mg/day for 10 days) alongside
antibiotics, and 50 participants in the control group,
who received antibiotics alone.

The mean age in the intervention group was 7.26+1.6
years, and in the control group was 8.04+2.47 years,
with no statistically significant difference between the
two groups (P=0.06). Gender distribution was also
comparable between groups (P=0.685), with females
comprising 56% of the intervention group and 60% of
the control group (Table 1).

Primary symptom outcomes

Table 2 summarizes the clinical symptoms at baseline
and their distribution across groups. Fever (P=0.009),
abdominal pain (P=0.001), and dysuria (P=0.001) were
significantly more frequent in the control group com-
pared to the intervention group. No significant differ-

Mean1SD/No. (%)

Variables P
Intervention Group (n=50) Control Group (n=50)
Age (y) 7.26%1.6 8.0412.47 0.060
Female 28(56) 30(60)
Gender 0.685
Male 22(44) 20(40)
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Table 2. Clinical symptom distribution between groups
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MeantSD/No. (%)

Symptoms P
Intervention Group (n=50) Control Group (n=50)

Fever 22(44) 35(70) 0.009

Abdominal pain 17(34) 42(84) 0.001

Dysuria 20(40) 38(76) 0.001

Urinary incontinence 24(48) 27(54) 0.550

The number of incontinence episodes 1.9610.89 2.1+0.95 0.440

Urinary frequency per day 3.524+2.31 3.07+1.67 0.340

ences were observed in urinary incontinence (P=0.55),
frequency of incontinence episodes (P=0.44), or urinary
frequency per day (P=0.34).

Symptom resolution

Table 3 displays the mean number of days until symp-
tom resolution. The intervention group experienced sig-
nificantly faster resolution of fever (1.3+£0.49 vs 3.7+0.69
days, P=0.001), abdominal pain (1.2+0.54 vs 3.62+0.67
days, P=0.001), and dysuria (1.5+£0.57 vs 3.6+0.67 days,
P=0.001). No significant differences were observed for
urinary incontinence, frequency of incontinence epi-
sodes, or urinary frequency (Table 3).

Discussion

This randomized controlled trial (RCT) evaluated the
effects of melatonin (3 mg daily for 10 days) alongside
antibiotics in 100 children with UTIs and sleep distur-
bances. Participants were randomly assigned to inter-
vention and control groups, with no significant baseline
differences in age or gender. The addition of melatonin

Table 3. Mean duration of symptoms resolution in patients

significantly improved key clinical symptoms, including
fever, abdominal pain, and dysuria, compared to antibi-
otics alone. However, melatonin did not lead to statis-
tically significant improvements in urinary frequency,
incontinence, or the number of incontinence episodes,
suggesting that while it may enhance symptom relief in
certain domains, its effects are more limited for urinary
control outcomes.

Our results support the findings of Fathollahi et al.
[14], who in a review study highlighted the antioxidant
and anti-inflammatory roles of melatonin in the lower
urinary tract. Melatonin was shown to reduce oxidative
damage, inhibit smooth muscle hyperactivity, modulate
calcium signaling, and decrease bladder inflammation.
Our observed improvements in dysuria, abdominal pain,
and urinary frequency are consistent with these mecha-
nisms, reinforcing the hypothesis that melatonin’s thera-
peutic benefits in UTI may be attributed to its systemic
antioxidant and anti-inflammatory actions.

A recent preclinical study by Yao et al. provides valu-
able mechanistic insights into melatonin’s potential role

MeantSD
Symptoms P
Intervention Group Control Group

Fever (d) 1.3+0.49 3.7+0.69 0.001
Abdominal pain (d) 1.2+0.54 3.62+0.67 0.001
Dysuria (d) 1.5+0.57 3.640.67 0.001
Urinary incontinence (d) 3.25+1.7 3.740.7 0.080
Incontinence frequency (d) 3.49+1.36 3.78+0.92 0.218
Urinary frequency (d) 3.48+1.18 3.74+0.86 0.212
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in managing urinary tract pathology. This study dem-
onstrated that melatonin significantly reduced calcium
oxalate (CaOx) crystal deposition in a mouse model by
inhibiting LPS-induced inflammasome activation and
renal tubular epithelial cell pyroptosis—an inflamma-
tory form of cell death associated with bacterial infection
[15]. While this study focused on nephrolithiasis rather
than UTI per se, the findings highlight melatonin’s im-
munomodulatory capacity in the urinary tract, which
may translate into symptom relief in infectious condi-
tions like UTL.

While no previous pediatric clinical trials have directly
investigated melatonin’s role in UTI symptom resolu-
tion, parallels can be drawn from studies on melatonin’s
effects in adult populations with urinary symptoms. A
notable example is the randomized, double-blind, place-
bo-controlled crossover trial by Drake et al. which evalu-
ated melatonin’s efficacy in managing nocturia in adults
with multiple sclerosis (MS) [16]. In this study, 2 mg of
sustained-release melatonin did not significantly reduce
nocturia frequency or improve lower urinary tract symp-
toms (LUTS), sleep quality, or quality of life. Although
this study differs in patient population and symptom eti-
ology, the findings similarly indicate limited benefit of
melatonin on direct urinary function.

Our findings are consistent with this study, as melatonin
had no significant effect on urinary incontinence or void-
ing frequency. However, our study diverged meaning-
fully by showing that melatonin significantly accelerated
resolution of systemic UTI symptoms, such as fever and
abdominal pain. This suggests that melatonin’s primary
therapeutic benefit may lie not in local bladder modula-
tion—as targeted in nocturia studies—but rather in its
anti-inflammatory, antioxidant, and immune-enhancing
effects, particularly relevant during infection.

In a RCT by Leerasiri et al. [17] involving 60 elderly
women with nocturia, the administration of 2 mg mela-
tonin for two weeks significantly reduced nocturnal
voids and improved sleep quality, without major adverse
effects. However, our study did not observe a statisti-
cally significant reduction in urinary frequency in the
pediatric population. The contrasting results could be
explained by the different demographics and clinical
settings of the two studies—older women with nocturia
versus children with acute UTL

Conversely, our findings are consistent with those of
Dipasquale et al. [18], who evaluated the role of melato-
nin in managing functional abdominal pain disorders in
children. In their study, 42 children aged 418 years re-
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ceived either melatonin with Lactobacillus Rhamnosus
GG or a placebo. Over a 12-week period, the melatonin
group showed a >50% reduction in pain intensity and
frequency. While their population involved children with
functional pain rather than UTI, our findings similarly
demonstrate melatonin’s significant efficacy in reducing
abdominal pain, suggesting a broader potential for mela-
tonin as a pediatric analgesic.

Conclusion

In conclusion, melatonin appears to accelerate the reso-
lution of systemic UTI symptoms in children when used
alongside antibiotics, likely due to its anti-inflammatory
and sleep-regulating properties. These findings are con-
sistent with a growing body of literature supporting mel-
atonin’s role in pediatric care. Further large-scale trials
are warranted to confirm these results and delineate its
specific mechanisms in infectious disease recovery.
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