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Abstract
Hyperprolactinemia is an endocrinological disorder that might arise from various physiologic or pathologic
conditions, as well as from pharmacologic sources. These pharmacologic sources include antidepressants,
antipsychotics, and dopamine receptor-blocking agents. Amitriptyline is classified as a tricyclic
antidepressant. While it is FDA-approved primarily for the treatment of depression, amitriptyline also
demonstrates efficacy in managing various other conditions, such as anxiety, post-traumatic stress disorder,
insomnia, chronic and neuropathic pain, and migraine prevention. We present a case of a 10-year-old
patient with a history of autism spectrum disorder (ASD), attention-deficit/hyperactivity disorder (ADHD),
and migraine headaches who was incidentally found to have elevated prolactin levels while taking
amitriptyline for migraine prophylaxis. While risperidone, an antipsychotic that can be used for ASD
management, is commonly known to induce hyperprolactinemia, the association between amitriptyline and
elevated prolactin is less frequently described in the literature. This case underscores the necessity for
healthcare providers across various specialties to be aware of amitriptyline-induced hyperprolactinemia.
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Introduction
Hyperprolactinemia is an endocrinological disorder that may arise from various physiologic or pathologic
conditions, as well as from pharmacologic sources [1]. Hyperprolactinemia is defined as a prolactin level
greater than 15 to 20 ng/mL, depending on the laboratory and assay used [1]. Any factor impacting the
secretion or elimination of prolactin can influence its levels in the bloodstream [1]. Physiological
hyperprolactinemia is more transient and adaptive, whereas pathological and pharmacological
hyperprolactinemia is typically symptomatic and may cause enduring, lasting effects [1].

Physiologic causes of hyperprolactinemia include pregnancy, exercise, stress (including anxiety surrounding
phlebotomy), sleep, seizures, nipple stimulation, and lactation [1]. Pathologic causes are pituitary or
hypothalamic disease and/or tumors, systemic disorders, idiopathic, ectopic production, genetic causes, and
medications [1]. Common pharmacologic causes include estrogen therapy, antipsychotic medications (such
as risperidone and haloperidol), anticonvulsants, opioids, and dopamine receptor-blocking agents [2]. Other
pharmacologic causes are less commonly seen, including tricyclic antidepressants (such as amitriptyline and
clomipramine) and selective serotonin receptor inhibitors (such as fluoxetine) [3].

Patients with elevated levels of prolactin may be asymptomatic, or they can present with galactorrhea or
hypogonadism [1]. Most symptoms are typically seen in premenopausal women and men, with the hallmark
signs of reproductive dysfunction and galactorrhea [1]. Pediatric patients may also present with pubertal
delay and amenorrhea [1]. Other signs to monitor include menstrual cycle abnormalities, decreased bone
mass, decreased libido, headaches, or visual field defects [1].

If a patient is showing the symptoms above, a serum prolactin level is recommended [1]. The ideal time to
draw this lab is during the midmorning hours and with the patient fasting, though this is not essential [1].
Once hyperprolactinemia is found, an extensive history and physical examination are important to consider
or exclude potential causes [1]. Laboratory tests, such as thyroid hormone levels, luteinizing hormone,
follicle-stimulating hormone, and testosterone/estradiol (depending on gender), should be ordered, as well
as an MRI of the pituitary gland [1]. 

Management depends on the exact cause of the abnormal prolactin, the level of elevation, and the degree of
symptoms. Treatment options include surgery, dopamine agonists, and/or radiation [1]. For drug-induced
hyperprolactinemia, the medication should be discontinued, if feasible, to determine if the prolactin level
normalizes [1].
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A 10-year-old male with a medical history of autism spectrum disorder (ASD), attention-
deficit/hyperactivity disorder (ADHD), developmental delay, and migraines presented to our endocrinology
clinic for consultation on increased prolactin levels.

The patient was following up with a pediatric neurologist for his migraines and had been taking
amitriptyline for migraine prophylaxis for the previous year. Besides the amitriptyline, he took rizatriptan as
needed for migraine abortive treatment. He was also under the care of a psychiatrist for his ASD and ADHD
and for the management of aggression, mood lability, hyperactivity, impulsivity, and self-injurious
behaviors. He was started on a trial of guanfacine, which was helpful with his hyperactivity but seemed to
have no effect on the aggression. It was suggested that the patient begin risperidone, and baseline labs were
ordered. These labs were drawn when the patient was under sedation for an MRI of the brain obtained for
further evaluation of the migraines. The results showed an elevated prolactin level of 50.6 ng/mL (reference
range for males in Tanner stage 1: ≤ 10 ng/mL), as shown in Table 1. At this time, he was referred to the
endocrinology department for further evaluation prior to starting risperidone. Non-contrast MRI did not
show any brain pathology, and the visualized pituitary gland was normal-appearing, as shown in Figure 1.

 Prolactin level (ng/mL) Reference range (ng/mL)

Before amitriptyline discontinuation 50.6 ≤ 10

After amitriptyline discontinuation 4.37 ≤ 10 

TABLE 1: Patient’s prolactin levels (ng/ml) before and after amitriptyline discontinuation
This table shows the patient’s original elevated prolactin level of 50.6 ng/mL and the next measured prolactin level of 4.37 ng/mL following amitriptyline
discontinuation. The reference range of ≤ 10 ng/mL for the prolactin level refers to males in Tanner Stage 1.
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FIGURE 1: Sagittal T1 Brain MRI
Magnetic resonance imaging shows no brain pathology and a normal pituitary stalk (blue arrow), anterior pituitary
(red arrow), and posterior pituitary (green arrow). 

The patient was then evaluated in the endocrinology clinic. He denied galactorrhea and had no abnormal
findings on a physical examination. He was at Tanner stage I for puberty, at a chronological age of 10.
Amitriptyline was suspected to be the etiology of the hyperprolactinemia, and therefore it was suggested
that the medication be held (if that was a viable option for the patient) and labs repeated. The patient’s
neurologist agreed, and the amitriptyline was discontinued. The patient was placed on propranolol for
migraine prophylaxis instead. Two months later, the labs were repeated under sedation (due to severe needle
phobia). The prolactin level had normalized to 4.37 ng/mL, as shown in Table 1. The patient’s migraines
were reported to be under good control on propranolol. He started risperidone a few weeks later, as
prescribed by his psychiatrist for behavioral concerns.

Discussion
This case describes a patient with elevated levels of serum prolactin, likely caused by amitriptyline. The
patient was sedated during the blood draw, decreasing the suspicion of anxiety at the time of lab collection
as the cause of hyperprolactinemia. Furthermore, he had no other risk factors for hyperprolactinemia, and
an MRI of the brain revealed a normal-appearing pituitary gland. The suspicion of amitriptyline as the cause
of hyperprolactinemia was confirmed after a repeat laboratory draw showed normal serum prolactin after
discontinuation of the amitriptyline.

Risperidone, an antipsychotic medication that is used for ASD management, is associated with a 30%
increased risk of hyperprolactinemia [4,5]. This medication acts as an antagonist at dopamine D2 receptors
but is also an agonist at serotonin receptors like 5HT2A [4]. Dopamine acts as a key regulator of prolactin
secretion by inhibiting the release of prolactin from the pituitary gland. When the action of dopamine is
blocked or reduced, prolactin secretion can increase, leading to hyperprolactinemia.

Hyperprolactinemia can also be caused by amitriptyline, albeit less frequently [3,6]. Amitriptyline is a
tricyclic antidepressant that exerts its therapeutic effects primarily by inhibiting the reuptake of serotonin
and norepinephrine in the brain [7]. The increased levels of these neurotransmitters in the synaptic cleft
enhance neurotransmission and alleviate symptoms of depression [3]. The medication has been FDA-
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approved to treat depression but has been known to be helpful to patients with anxiety, insomnia, post-
traumatic stress disorder, chronic pain, and migraines [7]. Migraines are related to the vasodilation of cranial
vessels and are associated with low serotonin levels [8]. Therefore, the increase in serotonin associated with
amitriptyline use helps alleviate migraine symptoms.

Common side effects of amitriptyline include weight gain, gastrointestinal issues, headaches, and
drowsiness, with an FDA warning for suicidal ideation and behavior in adolescents and young adults [4].
However, the effect on serotonin and norepinephrine may also indirectly decrease dopamine activity in
certain regions, thus reducing dopamine’s inhibitory effect on prolactin release [7]. While amitriptyline's
impact on dopamine receptors is generally less pronounced compared to medications such as risperidone
(which directly antagonizes dopamine receptors), it can potentially interfere with dopamine's inhibitory
effect on prolactin release [9]. Consequently, the disruption in the balance of these neurotransmitters can
contribute to elevated prolactin levels. This pathway is demonstrated in Figure 2. Furthermore,
amitriptyline possesses anticholinergic properties [7]. Acetylcholine is also involved in the regulation of
prolactin secretion, and by blocking its action, amitriptyline may indirectly lead to increased prolactin levels
[10].

FIGURE 2: Effect of amitriptyline and risperidone on prolactin secretion
Risperidone is a dopamine (D2) receptor antagonist and decreases the synthesis of dopamine, resulting in
hyperprolactinemia. Amitriptyline leads to an increase in serotonin, resulting in decreased dopamine and a
resultant increase in prolactin.

The figure has been created by the authors.

Conclusions
We report a case of amitriptyline-induced hyperprolactinemia in a pediatric patient taking this medication
for migraine prophylaxis. As with any medication, it is essential for patients and healthcare providers to be
aware of potential side effects and to monitor them during treatment. Clinicians should remain vigilant for
rare but significant side effects, such as hyperprolactinemia, when prescribing amitriptyline, particularly in
pediatric patients. This case exemplifies the importance of coordinated care among specialties. Timely
recognition and interdisciplinary collaboration between pediatricians, neurologists, psychiatrists, and
endocrinologists are crucial for optimizing patient outcomes and preventing potential complications when
patients are on psychotropic medications.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

2024 Centner et al. Cureus 16(5): e59604. DOI 10.7759/cureus.59604 4 of 5

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/995556/lightbox_95b7ab70fdee11ee8d50a3475a210c9a-prolactin.png


Concept and design:  Safia Centner, Shilpa Gurnurkar, Felicia Cooper, Shirin Hasan

Acquisition, analysis, or interpretation of data:  Safia Centner, Shilpa Gurnurkar, Felicia Cooper, Shirin
Hasan

Drafting of the manuscript:  Safia Centner, Shilpa Gurnurkar, Felicia Cooper, Shirin Hasan

Critical review of the manuscript for important intellectual content:  Safia Centner, Shilpa Gurnurkar,
Felicia Cooper, Shirin Hasan

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Thapa S, Bhusal K: Hyperprolactinemia. StatPearls [Internet], StatPearls Publishing, Treasure Island, FL;

2023.
2. Torre DL, Falorni A: Pharmacological causes of hyperprolactinemia. Ther Clin Risk Manag. 2007, 3:929-51.
3. Coker F, Taylor D: Antidepressant-induced hyperprolactinaemia: incidence, mechanisms and management.

CNS Drugs. 2010, 24:563-74. 10.2165/11533140-000000000-00000
4. McNeil SE, Gibbons JR, Cogburn M: Risperidone. StatPearls [Internet], StatPearls Publishing, Treasure

Island, FL; 2023.
5. Stojkovic M, Radmanovic B, Jovanovic M, Janjic V, Muric N, Ristic DI: Risperidone induced

hyperprolactinemia: from basic to clinic studies. Front Psychiatry. 2022, 13:874705.
10.3389/fpsyt.2022.874705

6. Charney DS, Heninger GR, Sternberg DE: Serotonin function and mechanism of action of antidepressant
treatment. Effects of amitriptyline and desipramine. Arch Gen Psychiatry. 1984, 41:359-65.
10.1001/archpsyc.1984.01790150049008

7. Thour A, Marwaha R: Amitriptyline. StatPearls [Internet], StatPearls Publishing, Treasure Island, FL; 2023.
8. Aggarwal M, Puri V, Puri S: Serotonin and CGRP in migraine. Ann Neurosci. 2012, 19:88-94.

10.5214/ans.0972.7531.12190210
9. Hellings JA, Arnold LE, Han JC: Dopamine antagonists for treatment resistance in autism spectrum

disorders: review and focus on BDNF stimulators loxapine and amitriptyline. Expert Opin Pharmacother.
2017, 18:581-8. 10.1080/14656566.2017.1308483

10. Meites J: Neuroendocrine control of prolactin in experimental animals. Clin Endocrinol (Oxf). 1977, 6
Suppl:9S-18S. 10.1111/j.1365-2265.1977.tb03334.x

2024 Centner et al. Cureus 16(5): e59604. DOI 10.7759/cureus.59604 5 of 5

https://www.ncbi.nlm.nih.gov/books/NBK537331/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2376090/
https://dx.doi.org/10.2165/11533140-000000000-00000
https://dx.doi.org/10.2165/11533140-000000000-00000
https://www.ncbi.nlm.nih.gov/books/NBK459313/
https://dx.doi.org/10.3389/fpsyt.2022.874705
https://dx.doi.org/10.3389/fpsyt.2022.874705
https://dx.doi.org/10.1001/archpsyc.1984.01790150049008
https://dx.doi.org/10.1001/archpsyc.1984.01790150049008
https://www.ncbi.nlm.nih.gov/books/NBK537225/
https://dx.doi.org/10.5214/ans.0972.7531.12190210
https://dx.doi.org/10.5214/ans.0972.7531.12190210
https://dx.doi.org/10.1080/14656566.2017.1308483
https://dx.doi.org/10.1080/14656566.2017.1308483
https://dx.doi.org/10.1111/j.1365-2265.1977.tb03334.x
https://dx.doi.org/10.1111/j.1365-2265.1977.tb03334.x

	Amitriptyline-Induced Hyperprolactinemia in a Pediatric Patient
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Patient’s prolactin levels (ng/ml) before and after amitriptyline discontinuation
	FIGURE 1: Sagittal T1 Brain MRI

	Discussion
	FIGURE 2: Effect of amitriptyline and risperidone on prolactin secretion

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


