
4  J Pediatr Pharmacol Ther 2021 Vol. 26 No. 1 www.jppt.org 

EDUCATION

JPPT | State of the Art Review

Melatonin Use in Pediatrics: Evaluating the Discrepancy 
in Evidence Based on Country and Regulations  
Regarding Production
Michelle Skrzelowski, PharmD; Amanda Brookhaus, PharmD; Leticia A. Shea, PharmD; and Daniel J. Berlau, PhD

Melatonin manufacturers in the United States have begun producing melatonin products specifically 
targeted for use in the pediatric population. This paper aims to critically evaluate the evidence available 
regarding the use of melatonin in children based on where the clinical trials are performed and the 
regulations regarding the production of melatonin in that country.

Melatonin is regulated differently around the world with the least amount of regulation placed on OTC 
supplements in the United States. The majority of studies evaluating melatonin use in the pediatric 
population are conducted with children who have comorbidities, such as autism spectrum disorder or 
attention-deficit/hyperactivity disorder. Evidence supporting the use of US formulations of melatonin in the 
otherwise healthy pediatric population is non-existent. Based on the lack of safety regulations in place in 
the United States and the lack of evidence regarding US melatonin products, they should be used sparingly 
in the otherwise healthy pediatric population, if they are used at all.
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Introduction
Melatonin is commonly used as a remedy for various 

sleep disorders; however, there is conflicting evidence 
about the efficacy and safety of melatonin for these 
indications.1,2 Many factors must be considered when 
evaluating this evidence, including where the study was 
completed, whether melatonin is considered a prescrip-
tion or dietary supplement in the country performing 
the research, type of sleep disorder, length of therapy, 
age of the study participants, and comorbid disease 
considerations.1,2

Melatonin is a hormone produced by the pineal 
gland. It is involved with the human body’s circadian 
rhythm, otherwise known as the sleep-wake cycle.1–3 
The retina of the eye senses darkness and sends a 
trigger to the hypothalamus, stimulating melatonin 
secretion from the pineal gland.4 Melatonin is also 
involved in growth hormone secretion and sexual 
maturation.4–7 Young adults typically secrete 5 to 25 
mg of melatonin every evening.7 Information about the 
role of melatonin on pubertal development is limited, 

and further research is needed to address the use of 
melatonin as a sleep aid in younger populations, and 
how it may affect pubertal development.8

It is important to recognize that although mela-
tonin is an endogenous hormone in the body, the 
melatonin available for purchase is a synthetically 
made compound. Researchers outline the concern of 
serotonin contamination as serotonin overdoses can 
occur with relatively low levels of serotonin.9 Studies 
evaluating purity of melatonin products determined 
contaminants such as tryptophan-related compounds 
as well as significant quantities of serotonin.9,10 Detec-
tion of tryptophan in these supplements is concerning. 
Eosinophilia-myalgia syndrome, a disease that occurred 
in an epidemic outbreak, was linked to L-tryptophan 
containing dietary supplements.11 This outbreak resulted 
in 1500 cases and 30 deaths.11

In the United States, melatonin is regulated as a di-
etary supplement. Many dietary supplements marketed 
in the United States have been discovered by the FDA 
to be tainted with compounds that do not appear on the 
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product label.12–17 These compounds include medica-
tions that have been both banned and approved by the 
FDA, some of which have modified chemical structures 
with similar pharmacological activity.12–17 Despite dietary 
supplements lacking safety and regulation, production 
of melatonin products claiming to provide sleep ben-
efits for the pediatric population continues to increase.

Most children who experience difficulty sleeping are 
diagnosed with a variety of sleep disorders including, but 
not limited to, idiopathic chronic sleep onset insomnia 
(CSOI), delayed sleep phase syndrome (DSPS), or be-
havioral insomnia of childhood.18,19 CSOI is defined as the 
chronic inability to fall asleep with slight variation in the 
definition based on the author. Table 1 provides the vari-
ety of definitions for CSOI. CSOI can develop alone or in 
combination with dim light melatonin onset.22,23 Dim light 
melatonin onset is how the circadian pathway regulates 
itself to secrete melatonin at night, and some children 

experience a delayed secretion of melatonin, which 
may account for the inability to fall asleep.22,23 DSPS is a 
circadian sleep disorder that entails an individual waking 
up later than usual due to a timing imbalance.20 DSPS is 
likely derived from an underlying delayed sleep pattern, 
but does not affect sleep quality or duration.24 Behavioral 
insomnia of childhood is defined by the inability to stay 
asleep or with difficulties falling asleep.20 These sleep 
disorders have often prompted the use of melatonin; 
however, melatonin is becoming increasingly popular in 
the absence of the diagnosis of a sleep disorder.

Melatonin manufacturers have begun producing 
melatonin products specifically targeted for use in the 
pediatric population. This paper aims to critically evalu-
ate the evidence available for the use of melatonin in 
children, taking into consideration where the clinical 
trials are performed, and the regulations regarding the 
production of melatonin in that country.

Table 1. Definitions of CSOI as Defined by Various Authors
Reference Definition

Janjua19 Difficulties sleeping deemed by child or parent occurring at least 4 days a week for at least a 
year. In children >6 yr, those who are unable to sleep by 8:30 pm with an allocated 15-min interval 
additional per year for older children and sleep latency at least ≥30 min.

Vriend20 In children ≥6 yr, CSOI is defined as falling asleep after 8:30 pm. Every 1 yr thereafter an additional 
15 min is allocated until 10 pm (up to age 12). Additionally, the child must experience the time from 
lights off to falling asleep for at least 30 min.

Van Geijlswijk21 International classification of sleep disorders classifies CSOI as at least a 20-min sleep latency 
occurring for 3 months with more than 3 nights a week being affected. 

CSOI, chronic sleep onset insomnia

Table 2. Regulations of Melatonin per Country
Country Regulations Prescription/Non-prescription 

(Melatonin)
Comments

United States Considers all supplements 
safe until proven unsafe. Not 
regulated prior to market 
availability.

Non-prescription dietary 
supplement

FDA not required to test new 
ingredients/supplements in 
clinical trials.

Canada Medications fall under the Food 
and Drug Regulations issued by 
the Canadian Government25

Non-prescription health product Must contain Natural Product 
Number.

European Union Medications are regulated 
through the European 
Regulatory Network, which 
consists of 50 regulatory 
authorities from across 
Europe26 

Prescription for sustained 
release; less than 2 mg 
immediate release has variable 
status based on country

European Medicines Agency 
has set specific guidelines for 
use.
Some countries, such as 
Poland, consider melatonin 
non-prescription

Non-European 
Union Countries in 
Europe (Norway) 

Medications are regulated 
by the Norwegian Medicines 
Agency27 

Prescription27

United Kingdom Follows the European Union 
Guidelines

Prescription 

Taiwan Medications are regulated 
under the Pharmaceutical 
Affairs Act

Controlled-substance
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Methods
Search Strategy. PubMed was used with the fol-

lowing search terms: MeSH; Child + Melatonin (filter: 
selection of clinical trials), MeSH; Child, Preschool + 
Melatonin (filter: selection of clinical trials) and lastly the 
MeSH terms; Pediatrics + Melatonin (filter: selection of 
clinical trials). Inclusion criteria included the following 
terms: autism, attention-deficit/hyperactivity disorder 
(ADHD), atopic dermatitis, insomnias, neurodevelop-
mental disorders, and generally healthy individuals. 
Exclusion terms included the following: critically ill, 
surgical, migraine prophylaxis, anxiety/pain, Dravet/epi-
lepsy, cancer, bipolar disorder, cystic fibrosis, Angelman 
syndrome, tuberous sclerosis complex alone, Smith-
Magenis syndrome alone, Rett syndrome, and visually 
impaired. The exclusion criteria were created because 
the aim of this research is to evaluate the evidence 
for the generally healthy pediatric patient population 
that may be using OTC melatonin products. Critically 
ill patients and other exclusion conditions are patient 
populations that melatonin may be used for in an acute 
care setting or under the supervision of health care 
provider(s), which are outside the scope of this paper.

Search Criteria. Regulation of melatonin was depen-
dent upon the country of origin. The US regulations 
were found using the PubMed search terms: Dietary 
Supplement + Pharmaceutical Preparations + United 
States Food and Drug Administration (filter: 5 years) 
with supplemental information found at the US FDA 
website. Canadian regulations were extracted from 
the government’s website under the Departments 
and Agencies Health Canada subsection. The safety 
review of melatonin guides the use of melatonin in 
the Canadian territory, and supplemental information 
pertaining to drug monographs was also obtained from 
the Health Canada website. Regulations for use of 
melatonin in the European Union (EU) were located in 
the European Medicines Agency (EMA) governmental 
website. Specific guidelines pertinent to each coun-
try were found utilizing each country’s government 
website. The United Kingdom falls congruent with the 
European guidelines, with supplemental information 
from the National Institute for Health and Care Excel-
lence (NICE) guidelines. Regulations for Taiwan were 
found under the Taiwan Food and Drug Administration 
(TFDA) governmental website.

Results
Regulation. Medication regulations and specific 

guidelines are dictated by the regulating authority of 
the country of origin. Melatonin, as seen in Table 2, 
falls under different regulations dependent on which 
country is using the medication. Melatonin is classi-
fied as non-prescription in both the United States and 
Canada; however, it is regulated differently between 
the 2 countries. Melatonin is a prescription in most Eu-

ropean countries, with the exception of a few countries, 
such as Poland.

United States. Melatonin is regulated as a dietary 
supplement in the United States. This differs dramati-
cally from non-prescription and prescription medica-
tions. Dietary supplements are considered safe until 
proven unsafe and thus are permitted to market prior 
to any efficacy or safety analysis.15,28 Thus, all mela-
tonin products marketed in the United States, which 
are available as dietary supplements, have not been 
evaluated for safety or efficacy in a clinical trial. Guide-
lines are currently limited for OTC products; however, 
the American Academy of Sleep Medicine has a weak 
recommendation to not use melatonin to treat sleep 
onset or sleep maintenance insomnia in adults with no 
current recommendations for children.29

Canada. Melatonin in Canada is licensed to be sold 
as an OTC medication with use beginning in 2005. For 
OTC medications to be sold legally in Canada, each 
OTC natural product must contain a natural product 
number or a drug identification number-homeopathic 
medicine number.30,31 Identification numbers indicate 
that each individual product has met specific require-
ments and is reviewed under Health Canada. These 
requirements include evaluating the safety, efficacy, 
and quality of all medications available prior to and after 
introduction to the market. Evidenced-based claims 
must include data analyzed via a risk-based approach 
to support the efficacy and safety of each individual 
product.32 Both prescription and non-prescription medi-
cations are reviewed by experts in the Health Products 
and Food Branch of Health Canada.33,34 The Health 
Products and Food Branch is the governmental agency 
that focuses on ensuring all medications, including 
that of natural health products, are safe and follow 
nutritional standards. It is the major contributor to the 
investigation of safety issues.25

Vitamins and supplements with therapeutic claims 
are further regulated under the Natural Health Prod-
ucts Regulations.31,34 For natural health products to 
be brought to market, these supplements must have 
safety and efficacy evidence and are only allowed to 
be used under good manufacturing practices. Use of 
melatonin in the adult population is not recommended 
for more than a 4-week course and is not authorized to 
be used in children ages 11 and younger.25 Due to the 
results of international reports of conflicting evidence 
of neurological side effects, Health Canada requests 
parents of children and adolescents consult a health 
care provider prior to using melatonin.25

European Union. Melatonin in the EU is available as 
a prescription. Melatonin prescription products in the 
EU are Circadin (Neurim Pharmaceuticals, Tel Aviv-Yafo, 
Israel) and Slenyto (Neurim Pharmaceuticals). Circadin 
is indicated for individuals aged 55 years and older for 
the short-term treatment (13 weeks) of primary sleep 
disorders.35 Circadin is available in 2 mg prolonged-

Melatonin in Pediatrics: Discrepancies in EvidenceSkrzelowski, M et al

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-05-09 via free access



8  J Pediatr Pharmacol Ther 2021 Vol. 26 No. 1 www.jppt.org 

Ta
bl

e 
4.

 M
el

at
on

in
 S

tu
di

es
 in

 C
hi

ld
re

n 
in

 th
e 

U
ni

te
d 

St
at

es
Re

fe
re

nc
e

Sa
m

pl
e 

Si
ze

 
(a

ge
 ra

ng
e,

 y
r)

M
el

at
on

in
 D

os
ag

e,
 P

ro
du

ct
D

ur
at

io
n

Su
m

m
ar

y 
an

d 
C

om
m

en
ts

Au
tis

m

G
rin

gr
as

55
11

9
(2

–1
7.5

) 
St

ar
tin

g 
do

se
 o

f 2
 m

g 
(E

R)
. I

f n
o 

im
pr

ov
em

en
t 

af
te

r 3
 w

k,
 in

cr
ea

se
d 

to
 5

 m
g 

ni
gh

tly
. D

ur
in

g 
op

en
-la

be
l p

er
io

d,
 d

os
e 

co
ul

d 
be

 in
cr

ea
se

d 
to

 a
 m

ax
im

um
 o

f 1
0 

m
g.

G
iv

e 
30

–6
0 

m
in

 b
ef

or
e 

be
dt

im
e.

C
irc

ad
in

 p
ro

du
ce

d 
by

 N
eu

rim
 

Ph
ar

m
ac

eu
tic

al
s.

13
-w

k 
th

en
 9

1 w
k 

of
 

op
en

-la
be

le
d 

tx
.

In
di

vi
du

al
s 

in
 th

e 
U

ni
te

d 
St

at
es

 a
nd

 a
cr

os
s 

10
 E

U
 s

ite
s 

di
ag

no
se

d 
w

ith
 

AS
D

 ±
 A

D
H

D
, r

ec
ei

ve
d 

ER
 m

el
at

on
in

 o
r p

la
ce

bo
. A

t 1
3 

w
k,

 s
le

ep
 w

as
 

lo
ng

er
 w

ith
 m

el
at

on
in

 (5
7.5

 m
in

) t
ha

n 
pl

ac
eb

o 
(9

.14
 m

in
) (

p 
= 

0.
03

4)
. S

E 
w

er
e 

so
m

no
le

nc
e,

 fa
tig

ue
, u

pp
er

 re
sp

ira
to

ry
 in

fe
ct

io
n,

 m
oo

d 
sw

in
gs

, 
vo

m
iti

ng
, a

gi
ta

tio
n,

 h
ea

da
ch

e,
 c

ou
gh

, a
nd

 d
ys

pn
ea

. S
om

no
le

nc
e 

oc
cu

rre
d 

m
or

e 
fre

qu
en

tly
 w

ith
 2

8.
3%

 o
f m

el
at

on
in

 (2
8.

3%
) v

s 
pl

ac
eb

o 
(10

.8
%

). 
O

ne
 s

ei
zu

re
 o

cc
ur

re
d 

w
ith

 p
la

ce
bo

 g
ro

up
. 

W
iro

ja
na

n56
12

(2
–1

5)
 

3 
m

g
M

el
at

on
in

 s
up

pl
ie

d 
by

 T
w

in
la

b 
C

or
po

ra
tio

n.
5 

w
k 

(1 
ba

se
lin

e 
w

k,
 

2 
w

k 
of

 tr
ea

tm
en

t, 
fo

llo
w

ed
 b

y 
cr

os
s-

ov
er

 to
 2

 w
k 

of
 

al
te

rn
at

iv
e 

tx
s)

. 

In
di

vi
du

al
s 

w
ith

 a
ut

is
m

, c
on

fir
m

ed
 fr

ag
ile

 x
 s

yn
dr

om
e,

 o
r b

ot
h 

w
er

e 
ra

nd
om

ly
 a

ss
ig

ne
d 

to
 m

el
at

on
in

 o
r p

la
ce

bo
. S

le
ep

 o
ns

et
, t

ot
al

 d
ur

at
io

n,
 

on
se

t l
at

en
cy

 ti
m

e,
 a

nd
 n

um
be

r o
f n

ig
ht

 a
w

ak
en

in
gs

 w
er

e 
re

co
rd

ed
 v

ia
 

an
 A

ct
iw

at
ch

. C
ar

eg
iv

er
s/

pa
re

nt
s 

co
m

pl
et

ed
 a

 d
ai

ly
 s

le
ep

 d
ia

ry
. S

le
ep

 
on

se
t w

as
 th

e 
on

ly
 v

ar
ia

bl
e 

th
at

 a
ch

ie
ve

d 
a 

st
at

is
tic

al
 d

iff
er

en
ce

 fr
om

 
pl

ac
eb

o 
(p

 =
 0

.0
17

). 
N

o 
SE

s 
w

er
e 

re
po

rte
d.

An
de

rs
en

57
10

7
(2

–1
8)

<6
 y

r o
ld

 s
ta

rte
d 

w
ith

 0
.7

5–
1 m

g 
an

d 
in

cr
ea

se
 

1 m
g 

ev
er

y 
2 

w
k 

as
 n

ee
de

d 
to

 m
ax

im
um

 o
f 

3 
m

g.
≥6

 y
r s

ta
rte

d 
on

 1.
5 

m
g.

 In
cr

ea
se

d 
to

 3
 m

g 
af

te
r 2

 w
k 

an
d 

to
 6

 m
g 

af
te

r 4
 w

k,
 a

s 
ne

ed
ed

.
G

iv
e 

30
 m

in
 to

 1 
hr

 b
ef

or
e 

be
dt

im
e.

O
n 

av
er

ag
e 

fo
r 1

.8
 y

r.
O

ne
 h

un
dr

ed
 e

ig
ht

 c
hi

ld
re

n 
w

ith
 a

ut
is

m
 a

nd
 s

le
ep

 c
on

ce
rn

s 
no

te
d 

in
 th

ei
r 

EH
R 

w
er

e 
in

cl
ud

ed
 in

 a
n 

op
en

-la
be

l s
tu

dy
, w

hi
ch

 e
va

lu
at

ed
 re

sp
on

se
 to

 
m

el
at

on
in

 b
as

ed
 o

n 
pa

re
nt

al
 re

po
rts

 fo
cu

si
ng

 o
n 

sl
ee

p 
on

se
t, 

sl
ee

p-
m

ai
nt

en
an

ce
, o

r b
ot

h:
 2

7 
(2

5%
) n

ot
ed

 s
le

ep
 w

as
 n

o 
lo

ng
er

 a
 c

on
ce

rn
; 

64
 (6

0%
) n

ot
ed

 im
pr

ov
ed

 s
le

ep
 b

ut
 c

on
tin

ue
 p

ar
en

ta
l c

on
ce

rn
; 1

4 
(13

%
) 

no
te

d 
sl

ee
p 

co
nt

in
ue

d 
as

 a
 m

aj
or

 c
on

ce
rn

; a
nd

 1 
re

po
rte

d 
w

or
se

ni
ng

 
sl

ee
p;

 3
 c

hi
ld

re
n 

ha
d 

SE
 th

at
 in

cl
ud

ed
 d

ay
tim

e 
so

m
no

le
nc

e 
an

d 
in

cr
ea

se
d 

en
ur

es
is

. 

M
al

ow
58

24
(3

–1
0)

In
iti

al
ly

 1 
m

g 
(4

 m
L)

 fo
r 3

 w
k.

 If
 n

o 
re

sp
on

se
 

af
te

r 3
 w

k,
 in

cr
ea

se
 to

 3
 m

g;
 if

 n
o 

re
sp

on
se

 
af

te
r 3

 w
k,

 in
cr

ea
se

 to
 6

 m
g;

 if
 n

o 
re

sp
on

se
 

af
te

r 3
 w

k,
 in

cr
ea

se
 to

 9
 m

g.
G

iv
e 

30
 m

in
 b

ef
or

e 
be

dt
im

e.
M

el
at

on
in

 p
ro

vi
de

d 
fro

m
 N

at
ro

l.

17
 w

k 
(1 

w
k 

of
 

ba
se

lin
e,

 2
 w

k 
of

 
ac

cu
m

ul
at

io
n 

pe
rio

d 
an

d 
14

 w
k 

of
 tx

.

Tw
en

ty
-tw

o 
in

di
vi

du
al

s 
w

ith
 A

SD
 a

nd
 a

 s
le

ep
 d

el
ay

 o
f >

30
 m

in
 fo

r ≥
3 

ni
gh

ts
/w

k 
w

er
e 

ra
nd

om
ly

 a
ss

ig
ne

d 
to

 m
el

at
on

in
 o

r p
la

ce
bo

. A
ct

ig
ra

ph
y 

sh
ow

ed
 a

 d
ec

re
as

e 
in

 s
le

ep
 la

te
nc

y 
(p

 =
 0

.0
00

1),
 im

pr
ov

ed
 s

le
ep

 d
ur

at
io

n 
(p

 =
 0

.0
11

), 
sl

ee
p 

effi
ca

cy
 (p

 =
 0

.0
26

), 
an

d 
w

ak
e 

tim
e 

af
te

r s
le

ep
 o

ns
et

 (p
 

= 
0.

02
2)

 o
n 

m
el

at
on

in
. R

es
po

ns
e 

w
as

 n
ot

 a
ss

oc
ia

te
d 

w
ith

 a
ge

 o
r w

ei
gh

t. 
Th

e 
on

ly
 S

E 
w

as
 lo

os
e 

st
oo

ls
 in

 1 
ch

ild
.

N
eu

ro
de

ve
lo

pm
en

ta
l d

is
or

de
rs

D
od

ge
59

20 (1–
12

)
5 

m
g

M
el

at
on

in
 w

as
 fr

om
 R

eg
is

 T
ec

hn
ol

og
ie

s,
 

w
hi

ch
 p

ro
vi

de
d 

ch
ro

m
at

og
ra

ph
y-

co
nfi

rm
ed

 
pu

re
 m

el
at

on
in

.

6 
w

k 
(tx

 fo
r 2

 w
k,

 
w

as
ho

ut
 p

er
io

d 
fo

r 
a 

w
k 

be
fo

re
 a

nd
 

be
tw

ee
n 

al
te

rn
at

iv
e 

tx
).

C
hi

ld
re

n 
w

ith
 a

ut
is

m
, g

lo
ba

l d
ev

el
op

m
en

ta
l d

el
ay

 w
ith

 m
en

ta
l r

et
ar

da
tio

n 
(IQ

 ≤
 5

0)
, o

r s
pa

st
ic

 q
ua

dr
ip

ar
es

is
 w

er
e 

ra
nd

om
ly

 a
ss

ig
ne

d 
to

 m
el

at
on

in
 

or
 p

la
ce

bo
, f

ol
lo

w
ed

 b
y 

cr
os

s-
ov

er
. R

es
ul

ts
 w

er
e 

ob
ta

in
ed

 v
ia

 a
 s

le
ep

 lo
g.

 
M

el
at

on
in

 d
ec

re
as

ed
 ti

m
e 

to
 fa

ll 
as

le
ep

 (p
 <

 0
.0

5)
 a

nd
 a

n 
in

cr
ea

se
d 

sl
ee

p 
du

ra
tio

n 
(p

 <
 0

.0
07

) w
he

n 
co

m
pa

re
d 

w
ith

 b
as

el
in

e.
 N

o 
si

gn
ifi

ca
nt

 S
Es

 
w

er
e 

no
te

d.
 

AD
H

D
, a

tte
nt

io
n-

de
fic

it/
hy

pe
ra

ct
iv

ity
 d

is
or

de
r; 

AS
D

, a
ut

is
m

 s
pe

ct
ru

m
 d

is
or

de
r; 

ER
, e

xt
en

de
d 

re
le

as
e;

 E
U

, E
ur

op
ea

n 
U

ni
on

; I
Q

, i
nt

el
lig

en
ce

 q
uo

tie
nt

; S
E,

 s
id

e 
eff

ec
t; 

tx
, t

re
at

ed
/tr

ea
tm

en
t

Melatonin in Pediatrics: Discrepancies in Evidence Skrzelowski, M et al

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-05-09 via free access



 J Pediatr Pharmacol Ther 2021 Vol. 26 No. 1 9www.jppt.org 

Ta
bl

e 
5.

 M
el

at
on

in
 S

tu
di

es
 in

 C
hi

ld
re

n 
in

 C
an

ad
a

Re
fe

re
nc

e
N

 
(A

ge
 ra

ng
e,

 y
r)

M
el

at
on

in
 D

os
ag

e
D

ur
at

io
n

Su
m

m
ar

y/
C

om
m

en
ts

A
D

H
D

W
ei

ss
60

19
 

(6
–1

4)
5 

m
g

G
iv

e 
20

 m
in

 b
ef

or
e 

be
dt

im
e.

M
el

at
on

in
 w

as
 m

an
uf

ac
tu

re
d 

by
 

C
irc

a 
D

ia
 B

V.

30
-d

ay
 c

ro
ss

 
ov

er
 (1

0-
da

y 
tx

 p
er

io
ds

) 
w

ith
 3

-m
o 

po
st

 
op

en
-la

be
l 

st
ud

y)
 

N
in

et
ee

n 
ch

ild
re

n 
w

ith
 A

D
H

D
 a

nd
 c

om
or

bi
d 

in
so

m
ni

a,
 w

ho
 d

id
 n

ot
 re

sp
on

d 
to

 s
le

ep
 h

yg
ie

ne
, 

w
er

e 
ra

nd
om

ly
 a

ss
ig

ne
d 

to
 re

ce
iv

e 
m

el
at

on
in

 v
s 

pl
ac

eb
o.

 S
le

ep
 o

ns
et

 la
te

nc
y 

w
as

 m
ea

su
re

d 
vi

a 
ac

tig
ra

ph
y 

an
d 

so
m

no
lo

g 
(s

le
ep

 d
ia

ry
). 

Ac
tig

ra
ph

y 
in

di
ca

te
d 

su
pe

rio
rit

y 
of

 m
el

at
on

in
 b

y 
16

 m
in

 o
f 

de
cr

ea
se

d 
sl

ee
p 

la
te

nc
y 

(p
 <

 0
.0

1).
 S

om
no

lo
g 

re
su

lts
 n

ot
ed

 a
 c

ha
ng

e 
fro

m
 b

as
el

in
e 

(m
ea

n 
of

 9
1.7

 
m

in
) t

o 
a 

m
ea

n 
of

 6
2.

1 m
in

 o
n 

pl
ac

eb
o 

(p
 <

 0
.0

5)
 a

nd
 4

6.
4 

m
in

 o
n 

m
el

at
on

in
 (p

 <
 0

.0
1).

 S
Es

 w
er

e 
si

m
ila

r (
20

%
 w

ith
 m

el
at

on
in

, 2
3%

 w
ith

 p
la

ce
bo

). 
Ex

ce
pt

 fo
r m

ig
ra

in
e,

 a
ll 

SE
s 

w
er

e 
m

ild
.

In
so

m
ni

a 
C

ar
r61

44
 

(2
–1

8)
5,

 10
, a

nd
 15

 m
g 

de
pe

nd
in

g 
on

 
re

sp
on

se
.

M
el

at
on

in
 w

as
 o

bt
ai

ne
d 

fro
m

 
C

irc
a 

D
ia

 B
V.

U
p 

to
 9

.6
 y

r, 
m

ea
n 

4.
3 

yr
O

pe
n-

la
be

l s
tu

dy
 o

bt
ai

ne
d 

fro
m

 4
1 c

ar
eg

iv
er

s 
re

ga
rd

in
g 

lo
ng

-te
rm

 e
ffi

ca
cy

 a
nd

 s
af

et
y 

of
 

m
el

at
on

in
 in

 c
hi

ld
re

n 
w

ith
 n

eu
ro

de
ve

lo
pm

en
ta

l d
is

or
de

rs
 a

nd
 re

fra
ct

or
y 

ci
rc

ad
ia

n 
rh

yt
hm

 
sl

ee
p 

di
so

rd
er

s.
 M

ea
n 

ag
e 

at
 e

nr
ol

lm
en

t w
as

 6
 y

r. 
M

ea
n 

du
ra

tio
n 

an
d 

do
se

 o
f m

el
at

on
in

 w
as

 
4.

3 
yr

 a
nd

 10
 m

g,
 re

sp
ec

tiv
el

y. 
Fo

r p
ar

t o
f t

he
 s

tu
dy

, 5
 m

g 
SR

 m
el

at
on

in
 w

as
 g

iv
en

 (1
 m

g 
FR

 
an

d 
4 

m
g 

SR
). 

At
 a

n 
un

sp
ec

ifi
ed

 ti
m

e,
 th

e 
co

m
pa

ny
 m

an
uf

ac
tu

re
d 

a 
ne

w
 5

-m
g 

FR
 fo

rm
ul

at
io

n.
 

Fo
r t

he
 C

R 
pr

od
uc

t: 
19

 c
hi

ld
re

n 
be

ga
n 

5 
m

g;
 2

1 b
eg

an
 10

 m
g,

 a
nd

 4
 b

eg
an

 15
 m

g.
 E

ffi
ca

cy
 w

ith
 

th
e 

FR
 fo

rm
ul

at
io

n 
w

as
 le

ss
; h

en
ce

, t
he

 d
os

e 
w

as
 in

cr
ea

se
d 

fo
r t

he
 m

aj
or

ity
 o

f t
he

 p
ar

tic
ip

an
ts

. 
Al

l c
ar

eg
iv

er
s 

re
po

rte
d 

be
ne

fit
s 

on
 s

le
ep

 d
iffi

cu
lti

es
 a

nd
 p

os
iti

ve
 e

ffe
ct

s 
on

 o
ve

ra
ll 

he
al

th
. 

N
eg

at
iv

e 
fe

ed
ba

ck
 re

la
te

d 
to

 th
e 

ch
an

ge
 in

 p
er

ce
iv

ed
 e

ffe
ct

iv
en

es
s 

w
he

n 
C

R 
fo

rm
ul

at
io

n 
w

as
 

ch
an

ge
d 

to
 F

R 
(9

/4
1 c

ar
eg

iv
er

s,
 2

2%
). 

Al
th

ou
gh

 e
xc

es
si

ve
 m

or
ni

ng
 s

ed
at

io
n,

 n
au

se
a,

 d
ia

rrh
ea

, 
irr

ita
bi

lit
y, 

na
sa

l a
lle

rg
y, 

an
d 

ra
sh

 w
er

e 
th

e 
m

os
t r

ep
or

te
d,

 th
ey

 w
er

e 
m

ild
. L

im
ita

tio
ns

: O
pe

n-
la

be
l w

ith
 e

ffi
ca

cy
/s

af
et

y 
de

te
rm

in
ed

 b
y 

ca
re

gi
ve

r r
ep

or
ts

. 
N

eu
ro

de
ve

lo
pm

en
ta

l d
is

or
de

rs
W

as
de

ll62
50

 a
nd

 4
7 

(2
–1

8)
A 

ra
ng

e 
fro

m
 5

 to
 15

 m
g 

of
 C

R 
m

el
at

on
in

.
G

iv
en

 2
0–

30
 m

in
 b

ef
or

e 
be

dt
im

e.
M

el
at

on
in

 w
as

 p
ro

vi
de

d 
by

 
C

irc
a 

D
ia

 B
V,

 a
 5

-m
g 

fo
rm

ul
at

io
n 

(1 
m

g 
FR

 m
el

at
on

in
 a

nd
 4

 m
g 

C
R 

m
el

at
on

in
).

10
 d

ay
s 

of
 

tx
; 3

–5
 d

ay
s 

w
as

ho
ut

 p
er

io
d;

 
10

 d
ay

s 
of

 
al

te
rn

at
iv

e 
tx

; t
he

n 
3 

m
o 

op
en

-la
be

le
d 

st
ud

y 

A 
ra

nd
om

iz
ed

, p
la

ce
bo

-c
on

tro
lle

d 
tri

al
 o

f m
el

at
on

in
 fo

r d
el

ay
ed

 s
le

ep
 p

ha
se

 s
yn

dr
om

e 
an

d 
im

pa
ire

d 
sl

ee
p 

m
ai

nt
en

an
ce

 in
 5

0 
ch

ild
re

n 
w

ith
 n

eu
ro

de
ve

lo
pm

en
ta

l d
is

or
de

rs
.

Fo
rty

-s
ev

en
 c

hi
ld

re
n 

th
en

 p
ar

tic
ip

at
ed

 in
 a

 3
-m

o 
op

en
-la

be
l t

ria
l. 

A 
si

gn
ifi

ca
nt

 c
or

re
la

tio
n 

w
as

 
no

te
d 

be
tw

ee
n 

th
e 

ac
tig

ra
ph

y 
an

d 
so

m
no

lo
gs

 re
su

lts
 fo

r t
ot

al
 n

ig
ht

-ti
m

e 
sl

ee
p 

an
d 

sl
ee

p 
la

te
nc

y. 
Fo

r a
ct

ig
ra

ph
y, 

ni
gh

t-t
im

e 
sl

ee
p 

(p
 <

 0
.0

1) 
an

d 
sl

ee
p 

la
te

nc
y 

(p
 <

 0
.0

1) 
im

pr
ov

ed
. 

SE
s 

re
po

rte
d 

w
er

e 
co

ld
/fl

u/
in

fe
ct

io
n 

(2
0%

), 
se

iz
ur

es
 (1

6%
), 

an
d 

ga
st

ro
in

te
st

in
al

 il
ln

es
s 

(5
0%

). 
Au

th
or

s 
re

po
rt 

si
m

ila
r S

Es
 in

 th
e 

pl
ac

eb
o 

gr
ou

p,
 b

ut
 th

e 
qu

an
tit

y 
an

d 
fre

qu
en

cy
 w

er
e 

no
t 

pr
ov

id
ed

.
Ja

n63
42

(0
.5

–2
1)

A 
ra

ng
e 

fro
m

 2
 to

 2
5 

m
g 

of
 

m
el

at
on

in
 F

R.
FR

 w
as

 fr
om

 S
ig

m
a 

C
om

pa
ny

 
(S

t L
ou

is
, M

O
) a

nd
 C

R 
w

as
 fr

om
 

N
eu

rim
 P

ha
rm

ac
eu

tic
al

s.
 In

 
th

e 
su

bs
eq

ue
nt

 s
tu

dy
, F

R 
an

d 
C

R 
w

er
e 

ob
ta

in
ed

 fr
om

 T
w

in
 

La
bo

ra
to

rie
s 

(R
on

ko
nk

om
a,

 N
Y)

.

Av
er

ag
e 

du
ra

tio
n 

of
 F

R 
an

d 
C

R 
w

as
 

2.
2 

an
d 

2.
8 

yr
, 

re
sp

ec
tiv

el
y.

C
lin

ic
al

 tr
ia

ls
 o

f C
R 

m
el

at
on

in
 in

 16
 c

hi
ld

re
n 

w
ith

 s
le

ep
-w

ak
e 

cy
cl

e 
di

so
rd

er
s 

w
ho

 w
er

e 
pr

ev
io

us
ly

 tx
 w

ith
 F

R 
m

el
at

on
in

. P
at

ie
nt

s 
co

ul
d 

be
gi

n 
w

ith
 C

R 
m

el
at

on
in

 a
nd

 tr
an

si
tio

n 
to

 
FR

, o
r v

ic
e 

ve
rs

a.
 T

he
 fi

na
l a

ve
ra

ge
 d

os
es

 fo
r F

R 
an

d 
C

R 
m

el
at

on
in

 w
as

 7
 m

g 
an

d 
5 

m
g,

 
re

sp
ec

tiv
el

y. 
Yo

un
ge

r c
hi

ld
re

n 
w

er
e 

st
ar

te
d 

at
 s

m
al

le
r d

os
es

 in
 th

e 
be

gi
nn

in
g 

of
 th

e 
tri

al
 b

ut
 

en
de

d 
on

 la
rg

er
 d

os
es

 th
an

 o
ld

er
 p

at
ie

nt
s,

 s
ug

ge
st

in
g 

th
at

 d
os

e 
an

d 
do

se
 re

sp
on

se
 is

 n
ot

 
di

re
ct

ly
 p

ro
po

rti
on

al
 to

 a
ge

. C
R 

tx
 re

su
lte

d 
in

 ~
50

%
 re

du
ct

io
n 

in
 d

os
e 

fro
m

 F
R.

 C
hi

ld
re

n 
ha

d 
ve

ry
 c

om
pl

ex
 n

eu
ro

de
ve

lo
pm

en
ta

l d
is

or
de

rs
, w

hi
ch

 m
ad

e 
de

te
rm

in
in

g 
SE

s 
di

ffi
cu

lt.
 S

om
e 

pa
tie

nt
s 

re
qu

ire
d 

a 
ch

an
ge

 in
 th

e 
do

se
s 

of
 s

ei
zu

re
 m

ed
ic

at
io

n 
fo

llo
w

in
g 

m
el

at
on

in
. 

AD
H

D
, a

tte
nt

io
n-

de
fic

it/
hy

pe
ra

ct
iv

ity
 d

is
or

de
r; 

C
R,

 c
on

tro
lle

d 
re

le
as

e;
 F

R,
 fa

st
 re

le
as

e;
 S

E,
 s

id
e 

eff
ec

t; 
SR

, s
us

ta
in

ed
 re

le
as

e;
 tx

, t
re

at
m

en
t

Melatonin in Pediatrics: Discrepancies in EvidenceSkrzelowski, M et al

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-05-09 via free access



10  J Pediatr Pharmacol Ther 2021 Vol. 26 No. 1 www.jppt.org 

release form.35 Slenyto is available in 1 and 5 mg mela-
tonin prolonged-release form, and is authorized for the 
treatment of insomnia in patients aged 2 to 18 years 
with autism spectrum disorder and/or Smith-Magenis 
syndrome.36 Smith-Magenis syndrome is a disease 
that affects many parts of the body with features that 
include sleep disturbances and mild to moderate intel-
lectual disability.

Prescriptions undergo regulation by the European 
medicines regulatory network, a network consisting 
of the European Commission, the European Economic 
Area, and the EMA.26 Inside of this network, experts are 
allocated to provide scientific guidance for the use of 
medications in allocated member states. Medications 
can be marketed for use in all member states, known 
as the centralized procedure, or for use in only a spe-
cific country, known as the decentralized procedure.26 
Regardless of the procedure, medications are subject to 
the same rules and regulations. A requirement for ap-
proval or refusal for marketing medications is that each 
medication must have a European Public Assessment 
Report.26 The European Public Assessment Report must 
be published on the EMA website.26 Although there is an 
overarching regulation on melatonin on behalf of the EU, 
there remains variations of what is permitted per country 
within the EU. For example, in 2011, melatonin become 
available as a supplement product in France at doses 
less than 2 mg. Doses at or exceeding 2 mg remain pre-
scription.37 The supplement products are still regulated in 
France by the General Directorate for Consumer Affairs, 
Competitions Policy and Fraud Control. This regulatory 
agency examines the composition of the dietary supple-
ments and ensures products are labeled accurately.38

Other countries within the EU such as Denmark, 
Czech Republic, Slovenia, and Switzerland do not 
permit melatonin at any dose to be available as a “food 
supplement” and are only available as a prescription.37

United Kingdom. Medications in the United Kingdom 
are regulated by the Medicines and Healthcare Regula-
tory Agency, which requires medicine products to meet 
specific requirements for safety, efficacy, and quality.39 
The United Kingdom has only 1 licensed product of 
melatonin, Circadin. It is the same licensed product 
approved for the EU. Use of melatonin in other forms 
or for those who are younger than 18 years of age is 
considered unlicensed and off-labeled use, respec-
tively.39 Guidelines and recommendations for the use 
of medications fall under NICE.40 The NICE guidelines 
follow the EU regulations with the recommendation that 
melatonin can be used in individuals over the age of 55 
for the short-term treatment of primary insomnia. The 
NICE guidelines also support the use of unlicensed or 
off-label use of melatonin when clinically applicable and 
if the use of a licensed medication is not appropriate.40

Taiwan. The regulating authority for medications in 
Taiwan falls under the Ministry of Health and Welfare.41 
Under the Ministry of Health and Welfare, the TFDA 

focuses on regulating medications based on the safety 
and quality of medications and food, which must comply 
with the Pharmaceutical Affairs Act.41 Under the TFDA, 
the use of melatonin is not mentioned. Although current 
information on melatonin use is lacking, the medication 
appears to be considered a controlled substance since 
1996 with consequences linked to the production or 
dispensing of this medication.41,42 Patients who carry 
controlled medications into or out of the Republic of 
China must get a permit to do so.41

Melatonin Use in the Pediatric Population. 
United States. In the United States, melatonin has 

become increasingly popular as an OTC dietary supple-
ment. A National Health Interview Study was conducted 
between 2007 and 2012 in the United States evaluating 
complementary health approaches in children between 
the ages of 4 and 17 years of age.43 Melatonin use in 
children increased from 0.1% in 2007 to 0.7% in 2012, 
and is considered 1 of the top 3 most used supplements 
by this population.43,44 The number of melatonin prod-
ucts sold in the United States and indicated specifically 
for children are also increasing, with common products 
depicted in Table 3.

Melatonin products targeting use in the pediatric 
population in the United States contain directions 
recommending doses ranging from 0.5 to 6 mg per 
dose. Directions for use and age recommendations 
vary between each supplement. JoySpring melatonin 
products do not give a specific age to begin use, how-
ever, do recommend consulting a physician in patients 
younger than the age of 18. Other products give dosing 
recommendations beginning at 2, 3, and 4 years of 
age. Some similarities between the products exist in 
that most products recommend consulting a physician 
before use, and a few products recommend not using 
for more than 14 days. Only 1 product recommends 
avoiding in children with an endocrine or autoimmune 
condition. Directions for the timing of the supplement 
administration range between unspecific times before 
bed to 60 minutes before bed.

Other Country of Study. Current studies evaluating 
melatonin use in the pediatric population are detailed 
in Tables 4 through 8 and are arranged by country of 
origin and comorbidities of the patients in the studies. 
Five studies have been completed in the United States. 
Four of these studies were conducted in children with 
autism, and 1 in children with neurodevelopmental 
disorders. In Canada, 1 study has been conducted with 
children with ADHD, 1 with insomnia, and 2 studies with 
neurodevelopmental disorders.

Many of the studies included in this review used 
actigraphy as the primary method to determine sleep 
outcome with sleep logs/diaries being the alternative 
process. Actigraphy is measured through wrist bands 
that are worn overnight to record movements via spe-
cialized software.82 A few studies used both processes 
to assess sleep outcomes.
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Table 8. Melatonin Studies in Children With Atopic Dermatitis in Taiwan
Reference N 

(age range, yr)
Melatonin 

Dosage
Duration Summary/Comments

Chang81 48
(1–18)

3 mg/day 4 wk of tx followed by 2 
wk washout period and 
alternative tx for 4 wk 

Postrandomization individuals diagnosed with 
atopic dermatitis received either placebo or 
melatonin. Individuals on melatonin had a lower 
SCORing Atopic Dermatitis (SCORAD) index by 
9.1 as compared with placebo (95% CI, −13.7 to 
−4;6; p < 0.001). Sleep onset occurred 21.4 min 
sooner with melatonin (95% CI, −38.6 to −4.2; p = 
0.02). No SEs were noted. 

Discussion
Melatonin is regulated differently around the world 

with the least amount of regulation placed on OTC 
dietary supplements in the United States. A study 
conducted on US melatonin products discovered a 
variation of 0.3 to 5 mg/unit difference from the label 
content.10 One supplement had 15% less melatonin than 
the labeled amount. Varied amounts of melatonin in 
products sold in Canada have also been found, even 
under stronger regulations of OTC supplements.9 In a 
study conducted in Canada, the authors quantified the 
amount of melatonin in 30 commercial products with 
−83% to +478% of what was depicted on the label, not 
meeting a 10% margin of error.9 As evidenced by these 
studies, melatonin content in OTC dietary supplements 
can vary widely from what is listed on the bottle.

Current clinical trials do not commit to using a specific 
brand or generic melatonin product, increasing the vari-
ability of products across all nations completing studies 
on pediatric melatonin use. For example, as seen in 
Table 4, the United States completed 6 clinical trials 
with the inclusion criteria mentioned earlier, but only 3 
trials disclosed the melatonin product that was used in 
the study. Two of the manufacturers, Natrol (Chatsworth, 
CA) and Twinlab (Boca Raton, FL), produce only vitamins 
and supplements, whereas Regis Technologies (Morton 
Grover, IL) is a chemical supplier and manufacturer of 
active pharmaceutical ingredients.83

In clinical trials conducted in Canada per Table 5, all 
4 studies disclosed where the melatonin was obtained. 
All melatonin products were obtained abroad from a 
variety of different manufacturers and did not include 
the generic OTC melatonin that is available for use in 
Canada. One study used the EU product, Circadin, and 
the other 3 studies used Circa Dia BV (Amsterdam, 
Netherlands) that is based in the Netherlands.

Five of 12 clinical trials conducted in the EU, as seen in 
Table 6, used the following manufacturers: Neurim Phar-
maceuticals, Pharma Nord (Vejle, Denmark), Duchefa 
Farma BV (Haarlem, Netherlands), and Helsinn Chemi-
cals (Pazzallo, Switzerland). All of these manufacturers 
produce prescription regulated melatonin products. 
Melatonin use in the EU is approved for the medica-
tion Circadin, which, at this moment, is produced from 

a manufacturer with headquarters out of Israel, and a 
branch located in Switzerland. Pharma Nord falls under 
Danish pharmaceutical control, a member state of the 
EU. Duchefa Farma BV is also based in the Netherlands.

In the United Kingdom, 4 of 6 studies conducted in 
Table 7 disclosed the manufacturer of melatonin. The 
manufacturers include Penn Pharmaceutical (Tafarnau-
bach, United Kingdom), Alliance Pharma (Chippenham, 
United Kingdom), and DHP Pharma (Kent, United King-
dom). It is important to mention that although the status 
of melatonin use in Taiwan is unknown, melatonin is still 
studied in both the adult and pediatric populations, as 
seen in Table 8.

Melatonin supplements sold OTC are generally tar-
geting overall healthy individuals, including some chil-
dren who are having issues sleeping. Table 9 depicts 
the number of studies conducted in each location. As 
seen by the table, the studies with otherwise healthy 
individuals were mostly conducted in the EU, and no 
studies were conducted in the United States for children 
without other comorbidities such as autism and neu-
rodevelopmental disorders. It is important to mention 
that products sold in the United States likely base their 
claims off studies conducted in other countries that 
have different regulations for the production of mela-
tonin. This brings up the concern of the inappropriate 
extrapolation from studies conducted in other countries 
with different standards on the use of melatonin than 
here in the United States. Table 9 provides an overview 
of studies evaluating melatonin in pediatric populations 
respective to the country of origin and comorbidities, 
if applicable.

Conclusion
The majority of studies evaluating melatonin use in 

the pediatric population are conducted with children 
who have other comorbidities. The data supporting 
the use of melatonin in the otherwise healthy pediatric 
population are limited and/or non-existent (in the United 
States). There is growing evidence for the use of mela-
tonin in patients with certain comorbidities including 
ADHD, autism, and neurodevelopmental disorders, 
but these data are extrapolated from variable settings 
based on the country and regulations in place for the 
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production and use of melatonin. Based on the lack of 
efficacy and safety regulations in place in the United 
States, pediatricians, pharmacists, and caregivers/
parents should consider the following when using mela-
tonin in pediatric patients: 1) Document the initiation of 
product, and share with all providers and caregivers, 
including the product name, dose, and administration 
schedule (frequency); 2) Evaluate response to therapy, 
starting at the lowest dose and titrating based on 
response. Document any changes to therapy, includ-
ing if dosing changes occur, or change of product; 3) 
Document any side effects/adverse effects and report 
adverse events associated with the melatonin product 
to the Safety Reporting Portal available at: https://www.
safetyreporting.hhs.gov/fpsr/WorkflowLoginIO; 4) The 
Safety Reporting Portal is the only mechanism in place 
to ensure the safety of OTC dietary supplements in the 
United States. Share this portal information with care-
givers and all providers of the pediatric patient to help 
support this ongoing effort to evaluate the supplement 
products in the United States; and 5) Studies evaluating 
the safety and efficacy of the specific OTC supplements 
available in the United States targeting pediatric pa-
tients is needed. As of now, safety and efficacy cannot 
be ensured by utilizing the products available in the 
United States for the pediatric population.
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