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Insignificant Effects of Atomoxetine on Thyroid Functions
in Children and Adolescents with Attention Deficit and
Hyperactivity Disorder in Short Term
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ABSTRACT:

Insignificant effects of atomoxetine on thyroid functions in children and adolescents
with attention deficit and hyperactivity disorder in short term
Objective: In this study, we aimed to explore the effects of atomoxetine on thyroid functions in children
and adolescents with attention deficit hyperactivity disorder.
Methods: A retrospective chart review was done to evaluate the thyroid function tests of patients diagnosed
with attention deficit hyperactivity disorder and treated with only atomoxetine. The thyroid function tests
of 38 subjects, from both before atomoxetine was started and during an effective dose of atomoxetine
treatment, were found from the patient charts and compared statistically.
Results: There were no statistically significant differences between the baselines levels of thyroidstimulating hormone (TSH), free T4, and free T3 values and those during an effective dose of atomoxetine
treatment. In one subject, four weeks after atomoxetine was started and titrated to the effective dose, an
insignificant increase in TSH was observed, which decreased to the normal range after the discontinuation of
the atomoxetine treatment.
Conclusion: Therapeutic doses of atomoxetine do not seem to change thyroid functions in children and
adolescents with attention deficit hyperactivity disorder.
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INTRODUCTION
Attention deficit hyperactivity disorder (ADHD) is
one of the most common mental disorders, with a
worldwide prevalence of around 5% in children1.
Stimulants and atomoxetine are the first choice of
drugs in the treatment of ADHD2-4. Atomoxetine,
which selectively blocks reuptake at the
noradrenergic neuron, is a non-stimulant
medication for the treatment of ADHD5. It was first
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approved by the Food and Drug Administration
(FDA) in 2002 and is generally well tolerated by
children6-7. Although atomoxetine is generally safe
for the treatment of ADHD, adverse reactions have
been reported. The most common adverse
reactions include nausea, vomiting, fatigue,
decreased appetite, abdominal pain, and
somnolence8. The most alarming adverse effects
are suicidal thoughts and the effects on liver
functions and the cardiovascular system9.
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It is mentioned in the literature that
psychotropic drugs may affect the hypothalamic
pituitary axis (HPA)10, and in one study it was shown
that atomoxetine may affect bedtime cortisol
levels11. In addition, some drugs (e.g., desipramine)
with noradrenergic dominance, like atomoxetine,
were shown to possibly affect TSH levels12. We
hypothesized that atomoxetine would also affect
thyroid functions by noradrenergic dominance. In
a study with adults using atomoxetine, an increase
in thyroid function tests was observed in a single
case report 13. To our knowledge, there was no
clinical trials that explored the effects of
atomoxetine on thyroid functions in children. In
this present study, we aimed to explore the effects
of atomoxetine on thyroid functions in children
and adolescents with ADHD.

METHODS
Forty-one subjects, who were the participants of
another study that investigated the effects of
atomoxetine on cardiac rhythm, were included in
this retrospective chart review study. Participants
were the consecutive patients who were diagnosed
with ADHD and started on atomoxetine in the child
and adolescent psychiatry outpatient clinic of the
Bakirkoy State and Research Hospital for Mental
Health and Neurologic Disorders. The study was
approved by the Medical Ethics Committee of the
Istanbul Mehmet Akif Ersoy Thoracic and
Cardiovascular Surgery Center and Research
Hospital. The parents of the children signed
informed consent forms for the cardiac study and
allowed us to use any data for medical purposes.
The ADHD diagnosis and comorbid diagnoses
were made by clinical assessments according to
DSM-IV-TR by experienced child and adolescent
psychiatrists. Diagnoses were based on
comprehensive information from clinical
examination, which included interviews with the
parents and children and a review of previous
psychiatric and educational records. In addition,
DSM-IV criteria checklists for ADHD were used.
Participants excluded from this study include those
with a chronic medical or neurologic disease, those

who were using another drug concurrently with
atomoxetine, and those who were unwilling to
participate in the cardiac study. We excluded three
participants’ charts due to missing data. Therefore,
38 participants’ charts were eligible for this present
study. The thyroid function tests of these 38
subjects, from both before atometine was started
and during an effective dose of atomoxetine
treatment (approximately at the fourth week of
atomoxetine treatment), were found from the files
and compared statistically. Blood samples were
drawn between 8 to 12 hours after an overnight
fasting. TSH, fT3, and fT4 levels were evaluated
using the Abbott Architect 2000 device (Abbott
D i a g n o s t i c s, C h i c a g o, U S A ) a n d t h e
chemiluminescent microparticle immunoassay
method. Thyroid functions were evaluated based
on the age appropriate standard reference intervals
proposed for the chemiluminescent microparticle
immunoassay system which was used in our
research (for 6-11 years; TSH: 0.6 – 4.84 ulU/mL,
fT4: 0.97 – 1.67 ng/dl , fT3: 2.53 – 5.22 pg/ml and for
11-18 years: TSH: 0.51 – 4.30 ulU/mL, fT4: 0.98 –
1.63 ng/dl, fT3: 2.56 – 5.01 pg/ml).
Statistical Analysis
Statistical analyses were performed using the SPSS
15.0 for Windows (SPSS, Inc., Chicago, IL). A
Wilcoxon test was used for repeated consecutive
measurements. Statistical significance was set to
p<0.05.

RESULTS
In total, 38 participants were included in the study.
Half of the participants were boys (n=19), the other
half were girls (n=19). Mean age, mean height, and
mean weight were 9.8±2.5 years (range 6 – 16),
137.5±12.7 centimeters (cm) (range 121 – 170), and
32.7±11 kilograms (kg) (range 19 – 64), respectively.
There were no significant differences between girls
and boys regarding age, height, and weight
(p>0.05).
Sixty-three percent of subjects had combined
type ADHD, 34% had inattention type ADHD, and
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Table 1: Demographic and clinical characteristics of study
participants (n= 38)
Characteristics
Age, years, mean (SD)
n
Gender
Boys
Girls
ADHD
Combined subtype
Inattentive subtype
Hyperactive-impulsive subtype
Comorbid psychiatric disorders
Anxiety disorder
Oppositional defiant disorder
Learning disorder
Tic disorder
Mood disorder (major depressive disorder)
Elimination disorder

9.8 (2.5)
%

19
19

50
50

24
13
1

63
34
3

9
7
4
4
1
1

24
18
11
11
3
3

disorder had a history of both stimulant and
risperidone use, and one subject with comorbid
anxiety disorder had a history of fluoxetine use
before the atomoxetine treatment. The minimum
time between the discontinuation of the previous
psychotropic drug and the initiation of the
atomoxetine treatment was three months. In all of
the subjects who had a history of stimulant use, the
discontinuation of the stimulant was due to adverse
effects such as headaches, abdominal pain,
irritability, and crying spells.
The mean thyroid function tests of all of the
subjects before atomoxetine was started and at the
4th week of atomoxetine treatment were shown in
Table 2. There were no statistically significant

Table 2: Thyroid function tests at baseline and during effective dose atomoxetine treatment (n=38)
Parameters
TSH (µIU/mL)

fT4 (ng/ml)

fT3 (pg/ml)

6-11 years
11-18 years
Total
6-11 years
11-18 years
Total
6-11 years
11-18 years
Total

n

Before treatment

During effective dose treatment

p

26
12
38
26
12
38
26
12
38

2.1±1.2
2.1±1.7
2.1±1.3
1.2±0.1
1.2±0.1
1.2±0.2
3.6±0.4
4.1±0.5
3.8±0.5

1.9±0.8
2.0±1.3
2.0±1.2
1.1±0.1
1.1±0.1
1.2±0.1
3.6±0.6
3.8±0.6
3.7±0.6

0.482
0.825
0.544
0.404
0.809
0.380
0.951
0.057
0.213

TSH: Thyroid-stimulating hormone, fT4: free T4, fT3:Free T3, values were given as mean±SD

3% had hyperactive-impulsive type ADHD.
Demographic characteristics of the subjects were
shown in Table 1. Nine subjects had comorbid
anxiety disorders, seven subjects had comorbid
oppositional defiant disorder, four subjects had
comorbid learning disorder, four subjects had
comorbid tic disorder, one subject had comorbid
depression, and one subject had comorbid
elimination disorder. The mean initial dose of
atomoxetine was 16 mg/day (min: 0.4 mg/kg/day –
max: 0.6 mg/kg/day), and the mean maintenance
dose was 33 mg/day (min: 1 mg/kg/day – max: 1.2
mg/kg/day). Thirty subjects were diagnosed with
ADHD for the first time at the time of referral, and
atomoxetine was the first psychotropic drug they
used. Six subjects had a history of stimulant use.
One subject with comorbid oppositional defiant
60

differences between the pre-treatment and duringtreatment thyroid function tests of the subjects. In
one subject, four weeks after atomoxetine was
started, an increase in the TSH level was observed,
without any associated clinical signs and
symptoms. The atomoxetine treatment was
stopped with the advice of pediatric endocrinology
department, and after atomoxetine was stopped,
the TSH level was decreased to normal range. In
this subject, it was also observed that the basal TSH
level was slightly higher than the normal range.

DISCUSSION
To our knowledge, this study is the first to explore
the effects of atomoxetine treatment on thyroid
functions in children and adolescents. Except for
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one subject, we observed that atomoxetine has no
effect on thyroid functions. In the subject who had
an increase in TSH level after the atomoxetine
treatment, the baseline TSH level (the TSH level
before atomoxetine treatment) was also slightly
higher than the normal range, so it is not clear if the
TSH increase was due to atomoxetine or due to
another factor before atomoxetine was started. But
also it is possible that atomoxetine may have
increased TSH level in an already vulnerable
individual. In the literature, abnormal thyroid
function tests due to an atomoxetine treatment
were reported in only one adult patient. In a study
with 20 adult subjects using atomoxetine, an
increase in thyroid function was observed in a
single case during a follow-up, which decreased to
the normal range after stopping atomoxetine13. In
another study, Adler et al. followed 384 adult
patients using atomoxetine for approximately four
years, and they reported that they observed no
thyroid function abnormalities in laboratory test
results done periodically14.
It is mentioned in the literature that
psychotropic drugs may affect the HPA axis with
various mechanisms. In one particular study, it was
shown that children with ADHD on atomoxetine
treatment had higher cortisol levels at bedtime
than non-medicated children with ADHD 11 .
Thyroid function changes due to psychotropic
drugs have been reported in many studies12. For
example, it is known that lithium, valproic acid,
and quetiapine affect thyroid functions10. In a study
from Turkey, reboxetine, which is a selective
noradrenaline reuptake inhibitor like atomoxetine,
was reported to change TSH and T4 levels12. In this
study, Eker et al. examined the effects of different
classes of antidepressants on thyroid functions.
They showed that, in the group of depressive
patients using reboxetine, the TSH level was
significantly reduced, while the T4 level was
significantly increased, after 11 weeks of treatment.
Melander et al. showed that noradrenalin affects
the metabolism of thyroid hormones, and both
noradrenaline and adrenaline have an influence on
thyroid hormone metabolism and increase the
deiodination of thyroid hormones15. In addition,

some studies showed that desipramine and
nortriptyline, which have noradrenergic
dominance like atomoxetine, might have effects on
TSH levels 12 . These tricyclic antidepressants
generally exert their therapeutic effects through a
modulation of the monoaminergic systems, and
the monoaminergic systems influence the HPA in
different ways, such as enhancing thyrotropinreleasing hormone (TRH) release, changing the
thyroid hormone secretion by adrenergic nerves, or
influencing thyroid hormone metabolism and
increasing the deiodination of thyroid hormones15.
Noradrenaline is also known to affect the
neuroendocrine systems that modulate growth 16.
Therefore, it is possible that an increased
noradrenergic tone due to atomoxetine may have
an effect on the HPA axis and change the TSH
levels.
Individuals with hyperthyroidism show
symptoms like hyperactivity, irritability, mood
swings, insomnia, anxiety, perspiration, palpitations,
and weight loss17. Some studies observe that the
adverse effects of atomoxetine, like mood swings,
irritability, insomnia, weight loss, and arrhythmia,
resemble the symptoms of hyperthyroidism18,19. Due
to the similarities between the symptoms of
hyperthyroidism and the adverse effects of
atomoxetine, thyroid hormone level changes may be
unrecognized in patients who are using atomoxetine.
Clinicians should keep this in mind and pay a
particular attention for possible thyroid hormone
level changes when patients complain about any of
the adverse effects listed above.
Limitations and strengths of the study
The strength of this study is that it is the first clinical
study that explored the effect of atomoxetine on
thyroid functions in children and adolescents with
ADHD. All children and adolescents included in the
study had no chronic medical or neurologic disease,
and none of the subjects was using any other
medications concurrently with atomoxetine. Hence,
the factors that may have an effect on thyroid
functions were minimized. However, this study has
several methodological limitations. First, the sample
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was non-randomized, so these results may not be
representative of all children and adolescents with
ADHD. Second, the limited number of subjects and
the retrospective design of the study may have
interfered with the results. Third, the maximum
daily dose of atomoxetine used in this study was
lower than the maximum daily doses suggested in
ADHD treatment algorithms 20,21, and in some
studies, a 1.8 mg/kg/day dosage was found to be
more effective (although not approved by the
FDA)22,23. Therefore, we wonder if higher daily doses
of atomoxetine would have had a different effect on
thyroid functions.

CONCLUSIONS
We observed a TSH level increase in one subject
during the atomoxetine treatment, but this increase
did not give rise to clinical signs and symptoms,
and the TSH level decreased to the normal range
after stopping atomoxetine. In the short term,
therapeutic doses of atomoxetine do not seem to
change thyroid functions in children and
adolescents with ADHD. Nevertheless, there is a
need for randomized, double blind, placebocontrolled studies that further explore the effects of
atomoxetine on thyroid functions.

References:
1. Polanczyk G, de Lima MS, Horta BL, Biederman J, Rohde LA.
The worldwide prevalence of ADHD: a systematic review
and me t ar e gr es s io n a n a l y s i s . Am J Ps y c h i at ry
2007;164(6):942-8. [CrossRef]
2. Canadian Attention Deficit Hyperactivity Disorder Resource
Alliance (CADDRA). Canadian ADHD Practice Guidelines.
Third ed. Toronto ON: CADDRA; 2011.
3. Ercan ES, Cetin-Cuhadaroglu F, Mukaddes-Motavalli N,
Yazgan Y. Atomoxetine for the treatment of attention deficit
hyperactivity disorder. Turkish Journal of Child and
Adolescent Mental Health 2009;16(2):113-8. (Turkish)

11. Isaksson J, Hogmark A, Nilsson KW, Lindblad F. Effects of
stimulants and atomoxetine on cortisol levels in children
with ADHD. Psychiatry Res 2013;209(3):740-1. [CrossRef]
12. Eker SS, Akkaya C, Sarandol A, Cangur S, Sarandol E, Kirli S.
Effects of various antidepressants on serum thyroid
hormone levels in patients with major depressive disorder.
Prog Neuropsychopharmacol Biol Psychiatry 2008;32(4):95561. [CrossRef]
13. Johnson M, Cederlund M, Rastam M, Areskoug B, Gillberg C.
Open-label trial of atomoxetine hydrochloride in adults with
ADHD. J Atten Disord 2010;13(5):539-45. [CrossRef]

4. Pliszka S. Practice parameter for the assessment and
treatment of children and adolescents with attentiondeficit/hyperactivity disorder. J Am Acad Child Adolesc
Psychiatry 2007;46(7):894-921. [CrossRef]

14. Adler LA, Spencer TJ, Williams DW, Moore RJ, Michelson D.
Long-term, open-label safety and efficacy of atomoxetine in
adults with ADHD: final report of a 4-year study. J Atten
Disord 2008;12(3):248-53. [CrossRef]

5. Vaughan B, Kratochvil CJ. Pharmacotherapy of pediatric
attention-deficit/hyperactivity disorder. Child Adolesc
Psychiatr Clin N Am 2012;21(4):941-55. [CrossRef]

15. Melander A, Westgren U, Ericson LE, Sundler F. Influence of
the sympathetic nervous system on the secretion and
metabolism of thyroid hormone. Endocrinology
1977;101(4):1228-37. [CrossRef]

6. Garnock-Jones KP, Keating GM. Atomoxetine: a review of its
use in attention-deficit hyperactivity disorder in children
and adolescents. Paediatr Drugs 2009;11(3):203-26.
[CrossRef]

16. al-Damluji S. Adrenergic control of the secretion of anterior
pituitary hormones. Baillieres Clin Endocrinol Metab
1993;7(2):355-92. [CrossRef]

7. Donnelly C, Bangs M, Trzepacz P, Jin L, Zhang S, Witte MM,
et al. Safety and tolerability of atomoxetine over 3 to 4 years
in children and adolescents with ADHD. J Am Acad Child
Adolesc Psychiatry 2009;48(2):176-85. [CrossRef]

17. Stephen L. Hyperthyroidism. In: Kliegman RM, Behrman
RE, Jenson HB, Stanton BF, (editors). Nelson Textbook of
Pediatrics 18th International Edition. Philadelphia:
Saunders; 2007. p.2332-37.

8. http://pi.lilly.com/us/strattera-pi.pdf.

18. Henderson TA, Hartman K. Aggression, mania, and
hypomania induction associated with atomoxetine.
Pediatrics 2004;114(3):895-6. [CrossRef]

9. http://www.fda.gov/downloads/drugs/drugsafety/
ucm089138.pdf.
10. Correll CU, Carlson HE. Endocrine and metabolic adverse
effects of psychotropic medications in children and
adolescents. J Am Acad Child Adolesc Psychiatry
2006;45(7):771-91. [CrossRef]

62

19. Rajesh AS, Bates G, Wright JG. Atomoxetine-induced
electrocardiogram changes. Arch Dis Child 2006;91(12):10234. [CrossRef]

Klinik Psikofarmakoloji Bulteni - Bulletin of Clinical Psychopharmacology, Volume 26, Issue 1 (March 01, 2016, pp. 1-92)

Tanidir C, Tanidir IC, Bahali K, Gunes H, Adaletli H, Ozturk E, Unuvar T, Uneri OS

20. Pliszka SR, Crismon ML, Hughes CW, Corners CK, Emslie GJ,
Jensen PS, et al. The Texas Children’s Medication Algorithm
Project: revision of the algorithm for pharmacotherapy of
attention-deficit/hyperactivity disorder. J Am Acad Child
Adolesc Psychiatry 2006;45(6):642-57. [CrossRef]
21. Taylor E, Dopfner M, Sergeant J, Asherson P, Banaschewski
T, Buitelaar J, et al. European clinical guidelines for
hyperkinetic disorder -- first upgrade. Eur Child Adolesc
Psychiatry 2004;13(Suppl.1):S17-S30. [CrossRef]

22. Biederman J, Spencer TJ. Psychopharmacological
interventions. Child Adolesc Psychiatr Clin N Am
2008;17(2):439-58. [CrossRef]
23. Takahashi M, Takita Y, Yamazaki K, Hayashi T, Ichikawa H,
Kambayashi Y, et al. A randomized, double-blind, placebocontrolled study of atomoxetine in Japanese children and
adolescents with attention-deficit/hyperactivity disorder. J
Child Adolesc Psychopharmacol 2009;19(4):341-50.
[CrossRef]

Klinik Psikofarmakoloji Bulteni - Bulletin of Clinical Psychopharmacology, Volume 26, Issue 1 (March 01, 2016, pp. 1-92)

63

