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How to address evidence
of potential for developmental
eff ects with sustained use 

Serum prolactin increases in children and adolescents 

when risperidone therapy begins, then decreases 

over time in many patients. When prolactin levels 

remain elevated, evidence suggests that children may 

experience adverse effects such as delayed sexual matu-

ration or reduced bone growth because of hypothalamic-

pituitary-gonadal axis (HPG) dysfunction.

 To help you make informed prescribing decisions, 

we discuss what the evidence says about the effects of 

elevated prolactin in children and adolescents. We then 

suggest clinical steps to help you manage hyperprolac-

tinemia when prescribing risperidone.

Pediatric indications
Based on short-term clinical trials of effi cacy and tol-

erability, risperidone is FDA-approved for 3 pediatric 

indications:

•  short-term treatment of acute mania or mixed epi-

sodes associated with bipolar I disorder in patients 

age 10 to 17

• schizophrenia  treatment in patients age 13 to 17

•  treatment of irritability (including aggression, self-

injury, temper tantrums, and mood swings) associ-

ated with autistic disorder in patients age 5 to 16.

 Recommended risperidone dosages are lower for 

children and adolescents than for adults (Table 1). Off-

label pediatric uses described in case reports include 

psychotic, mood, disruptive, movement, and pervasive 

developmental disorders. 
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Hyperprolactinemia: Monitoring children 
on long-term risperidone
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Factors that regulate prolactin secretion
Effect  Factors Mechanism

Inhibitory Dopamine, gonadotropin-associated  D2 receptor stimulation

  protein, acetylcholine of lactotroph cells

Stimulatory Serotonin, thyrotropin-releasing  Through 5-HT1A

  hormone, cholecystokinin  and 5-HT2

Prolactin physiology
Prolactin’s primary physiologic function 

is to cause breast enlargement during 

pregnancy and milk secretion during lac-

tation.1 A polypeptide hormone, prolactin 

is secreted by lactotroph cells in the ante-

rior pituitary, under the complex control of 

stimulatory and inhibitory factors (Table 2). 

Its pulsatile secretion peaks 13 to 14 times 

daily, with approximately 95 minutes be-

tween pulses. 

 Serum prolactin levels show marked cir-

cadian variation.2 The reference value for 

serum prolactin is 1 to 25 ng/mL for wom-

en and 1 to 20 ng/mL for men. The higher 

prolactin levels seen in women begin after 

puberty and presumably are caused by 

estrogen’s stimulatory effect.3 Age- and sex-

specifi c normal prolactin ranges vary wide-

ly and from lab to lab (Table 3, page 66).

Risperidone is a strong dopamine D2 and 

serotonin 5HT-2A antagonist with low af-

fi nity for alpha-1 and alpha-2 adrenergic 

receptors and histamine H1 receptors.4 

Antagonism of these receptors is thought 

to explain the drug’s therapeutic effects 

and many of its side effects, including 

hyperprolactinemia.5 Prolactin release is 

also infl uenced by thyrotropin-releasing 

hormone.6 A rare association between pi-

tuitary tumors and atypical antipsychotics 

has been proposed as a probable cause of 

sustained prolactin elevation.7

 Pituitary prolactin secretion is regulated 

by neuroendocrine neurons in the hypo-

thalamus, specifi cally in the tuberoinfun-

dibular tract that extends from the arcuate 

nucleus of the mediobasal hypothalamus 

(tuberal region) and projects to the median 

eminence (infundibular region). Neurose-

cretory dopamine neurons of the arcuate 

nucleus inhibit prolactin secretion. Hence, 

prolactin secretion increases when anti-

psychotic therapy results in dopamine re-

ceptor blockade. 

 Antipsychotics vary in affi nity for the 

D2 dopamine receptor, rate of dissocia-

tion from the receptor, and ability to act on 

the receptor as both a dopamine agonist 

(which lowers serum prolactin) and a do-

pamine antagonist (which increases serum 

prolactin). Based on adult and pediatric 

data, the relative potency of antipsychotic 

drugs in inducing hyperprolactinemia 

is roughly risperidone > haloperidol > 

olanzapine > ziprasidone > quetiapine > 

clozapine > aripiprazole.8 Even though 

Table 1

Recommended risperidone dosing for pediatric indications*
Indication Starting dose Maximum dose

Acute mania or  0.5 mg once daily in morning  2.5 mg/d

 mixed episodes or evening

Irritability in autism 0.25 mg/d for patients  0.5 mg/d for patients

  weighing <20 kg weighing <20 kg

  0.5 mg/d for patients weighing ≥20 kg 1 mg/d for patients weighing ≥20 kg

Schizophrenia 0.5 mg once daily in morning  3 mg/d

  or evening

* FDA-approved dosages; individualize based on response and tolerability

Source: Drug facts and comparisons. St. Louis, MO: Wolters Kluwer Health; 2008:949-50

Clinical Point

Age- and sex-specifi c Age- and sex-specifi c 
normal prolactin normal prolactin 
ranges vary from ranges vary from 
lab to lab, and lab to lab, and 
levels show marked levels show marked 
circadian variationcircadian variation

Table 2
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Table 3

Sample age- and sex-specifi c reference ranges 
for serum prolactin (ng/mL)*
Age  Males Females 

0 to 1 month 3.7 to 81.2 0.3 to 95.0

1 to 12 months 0.3 to 28.9 0.2 to 29.9

1 to 3 years  2.3 to 13.2 1.0 to 17.0

4 to 6 years 0.8 to 16.9 1.6 to 13.1

7 to 9 years 1.9 to 11.6 0.3 to 12.9

10 to 12 years 0.9 to 12.9 1.9 to 9.6

13 to 15 years 1.6 to 16.6 3.0 to 14.4

Adult 2.1 to 17.7 2.8 to 29.2

Female: nonpregnant  2.8 to 29.2

Female: pregnant  9.7 to 208.5

Postmenopausal  1.8 to 20.3

* Reference values may vary from lab to lab

Source: LabCorp, Birmingham, AL

risperidone ranks highest in the hierarchy 

to cause hyperprolactinemia, it is accepted 

as the fi rst-line antipsychotic in children 

and adolescents. This is probably because 

risperidone:

•  has been in clinical use longer than 

other atypical antipsychotics except 

clozapine

•  has received FDA approval for 3 pedi-

atric indications.

Prolactin and the HPG axis
Elevated serum prolactin inhibits the hy-

pothalamus’ pulsatile release of gonado-

trophin-releasing hormone (GnRH), which 

in turn decreases the pituitary’s secretion 

of follicle-stimulating hormone (FSH) and 

luteinizing hormone (LH). In women, pro-

lactin also blocks the feedback effect of 

estradiol on LH secretion (Figure, page 71). 

The prolactin level that triggers gonadal 

hypofunction appears to vary substantial-

ly among individuals.9

Symptoms of elevated prolactin can occur 

as a direct result of prolactin’s physiologic 

effect on breast tissue or indirectly through 

hypogonadism related to decreased 

FSH and LH. Symptoms of hyperprolac-

tinemia—which can be seen more read-

ily in sexually mature adolescents than in 

children—include:

• amenorrhea or oligorrhea

•  breast enlargement or engorgement in 

females and males

• galactorrhea (females > males)

•  decreased libido

• erectile dysfunction.

 Although evidence is inconclusive, other 

problems may be associated with increased 

prolactin in children and adolescents. These 

include failure to enter or progress through 

puberty,8 increased risk of benign breast tu-

mors,22 and reduced bone density.10 

 Bone changes. Decreased estrogen related 

to hyperprolactinemia may inhibit bone 

mineralization, causing osteopenia, osteo-

porosis, and increased fracture risk.10 The 

mechanism of bone density loss may be es-

trogen’s osteoclast activating and osteoblast 

inhibiting action. The level and duration of 

prolactin elevation that can hamper bone 

growth has not been defi ned, although evi-

dence suggests a pervasive effect:

• 65% of a group of 38 premenstrual pa-

tients developed osteoporosis or osteopenia 

when taking risperidone or typical antipsy-

chotics for schizophrenia for a mean of 8 

years.11

Clinical Point

The prolactin level The prolactin level 
that triggers gonadal that triggers gonadal 
hypofunction hypofunction 
appears to vary appears to vary 
substantially among substantially among 
individual patientsindividual patients

continued on page 69
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• Bone loss has persisted 2 years after 

prolactin normalized in adolescents with 

prolactinomas.12 

Hyperprolactinemia
in children and adolescents
We suggest that children and adolescents 

receiving prolonged risperidone treatment 

can present with symptoms similar to 

those associated with hyperprolactinemia 

secondary to other causes, including:

•  prolactinomas (the most common 

cause)13

•  thyrotropin-releasing hormone stimu-

lation in primary hypothyroidism

• hypoglycemia

• inherited endocrine syndromes

• physiologic stress

• medications.

 The most common presenting symp-

toms of prolactinomas are headache, amen-

orrhea, and galactorrhea. A few patients 

have delayed puberty.13 In a review of hy-

perprolactinemia in children, Massart and 

Saggese14 proposed a correlation between 

elevated serum prolactin and underlying 

pathology:

•  >100 ng/mL usually suggests organic 

pathology and requires MRI or CT 

confi rmation

•  <100 ng/mL usually indicates func-

tional pathology.

What the evidence says. Using the key 

words “risperidone and hyperprolac-

tinemia in children and adolescents” in a 

PubMed search, we identifi ed 7 prospec-

tive, cross-sectional, and retrospective 

studies.14-20 We then analyzed these stud-

ies in terms of subjects’ age, sex, primary 

psychiatric disorder, dosage of risperidone 

used, prolactin elevation pattern, reported 

clinical consequences, and interventions 

used to ameliorate asymptomatic or symp-

tomatic hyperprolactinemia.

Prolactin and antipsychotics. In a cross-sec-

tional study, Staller15 compared serum pro-

lactin at baseline and after 6 months in 50 

children treated with atypical antipsychot-

ics. Patients taking risperidone showed 

greater increases in prolactin than those 

taking quetiapine or olanzapine. Saito et 

al16 reached a similar conclusion in a pro-

spective study of 40 children treated with 

atypical antipsychotics for 4 to 15 weeks.

 Ups and downs. Prolactin levels increase 

sharply in the fi rst weeks of risperidone 

treatment, peak at around 6 to 8 weeks, 

and then trend downward toward nor-

mal.17 In a post hoc analysis of pooled data 

from 5 clinical trials totaling 700 patients 

age 5 to 15, Findling et al17 reported that 

mean serum prolactin:

•  peaked in the fi rst 1 to 2 months of pa-

tients’ starting risperidone, 0.02 to 0.06 

mg/kg/d

•  returned to within or close to normal 

range by 3 to 5 months.

 No correlation was seen between pro-

lactin elevation and side effects that could 

be attributed to prolactin.

 In a 2-part study, Anderson et al18 ex-

amined the short- and long-term effects 

of risperidone treatment on prolactin in 

children age 5 to 17 with autism. In the ini-

tial double-blind, placebo-controlled trial, 

101 children were randomly assigned to 

risperidone 1.8 mg/d, or placebo. After 8 

weeks, 63 children continued with open-

label risperidone, mean dose 1.96 mg/d, 

for up to a total 22 months. Serum prolac-

tin was measured at baseline (9.3 ± 7.5 ng/

mL) and then at 2, 6, and 22 months.

 Serum prolactin increased sharply in 

children treated with risperidone in the 

placebo-controlled trial. After 8 weeks, 

prolactin levels were 4 times higher with 

risperidone treatment than with placebo 

(39.0 ± 19.2 ng/mL vs 10.1 ± 8.8 ng/mL [P< 

0.0001]). In the open-label risperidone con-

tinuation trial, prolactin levels remained 

signifi cantly higher than at baseline but 

decreased over time to:

•  32.4 ± 17.8 ng/mL in 43 children who 

remained in the study at 6 months (P< 

0.0001)

•  25.3 ± 15.6 ng/mL in 30 children who 

remained at 22 months (P< 0.0001).

 In this study, a sharp rise in serum pro-

lactin in the fi rst 2 months trended down 

to the upper limit of normal at 22 months. 

None of the children showed known clini-

cal manifestations of elevated prolactin, 

including gynecomastia, galactorrhea, or 

menstrual disturbance.

Clinical Point

Prolactin levels peak Prolactin levels peak 
at around 6 to 8 at around 6 to 8 
weeks of risperidone weeks of risperidone 
treatment, then treatment, then 
trend downward trend downward 
toward normaltoward normal

continued

continued from page 66
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 A double-blind, placebo-controlled trial 

by Hellings et al18 examined risperidone’s 

effect on aggression and self-injury in chil-

dren, adolescents, and adults with mental 

retardation and pervasive developmental 

disorders. In a subset of 10 children and ad-

olescents whose serum prolactin was mea-

sured during the trial, prolactin remained 

elevated during at least 26 weeks of risperi-

done treatment. Mean prolactin levels were:

• 13.2 ± 8.6 ng/mL at baseline

•  31.0 ± 11.6 ng/mL during acute risper-

idone therapy

•  37.9 ± 10.4 ng/mL during maintenance 

therapy. 

 Clinical features. Higher risperidone dos-

ages—rather than longer duration of use—

appear more likely to cause symptomatic 

elevated serum prolactin. A case series of 

3 adolescents with symptomatic prolactin 

elevation showed:

•  gynecomastia and galactorrhea in 2 

adolescent males age 17 and 18, receiv-

ing risperidone, 4 mg/d and 5 mg/d, 

respectively 

•  amenorrhea within 2 to 6 weeks of 

starting treatment in a female patient 

age 15 receiving risperidone, 6 mg/d.20 

 Holzer et al21 described 5 adolescents 

who showed symptoms of elevated pro-

lactin after 3 to 15 months while taking 

risperidone, 2 to 6 mg/d, as treatment for 

psychosis.

Long-term health risks?
Some evidence suggests an association 

between elevated serum prolactin and car-

cinogenesis and infertility in adults. No 

studies have examined these long-term 

risks in children and adolescents who de-

velop hyperprolactinemia from risperidone 

treatment. A link may be possible, however, 

if prolactin elevation affects postpubertal 

and HPG axis development. 

Breast cancer. Halbriech et al22 reviewed 

mammograms and charts of 275 female 

psychiatric hospital patients age >40 and 

928 women of similar age at a hospital ra-

diology clinic. The incidence of breast can-

cer among psychiatric patients was:

•  >3.5 times higher than among radiol-

ogy clinic patients

•  9.5 times higher than in the general 

population.

 The authors speculated that the ob-

served increased breast cancer incidence 

in psychiatric patients could be associated 

with medications, although high rates of 

cigarette smoking and alcohol consump-

tion also might have played a role.

 A case-control study by Hankinson et 

al23 of blood samples collected from wom-

en in the Nurses’ Health Study found a sta-

tistically signifi cant association between 

hyperprolactinemia and breast cancer. This 

analysis included 306 postmenopausal 

women diagnosed with breast cancer and 

448 controls matched for age, postmeno-

pausal hormone use, and time of day and 

month when blood samples were drawn.

 Several putative mechanisms have been 

proposed to explain a possible role of pro-

lactin in breast carcinoma. Breast tissue—

whether normal or cancerous—expresses 

the prolactin receptor, but the density of 

prolactin receptors is higher in tumor tis-

sue. In several mouse models, prolactin 

induces tumor formation and increases tu-

mor growth rates.23,24

Infertility. As noted, hyperprolactinemia 

can cause HPG axis dysfunction.9 A ret-

rospective review by Sigman and Jarow25 

linked endocrine disorders with infertility 

in 10% of 1,035 consecutive men attending 

2 infertility centers. Hyperprolactinemia 

accounted for infertility in 0.4% of that 

population. No studies have associated 

hyperprolactinemia with female infertility.

Targeting hyperprolactinemia
When prescribing risperidone, consider 

obtaining a baseline serum prolactin level, 

especially in sexually mature patients. Re-

peat after 2 months, and ask the patient 

about menstruation, nipple discharge, 

sexual functioning, and pubertal develop-

ment. Sexual side effects may be diffi cult to 

ascertain in patients receiving antipsychot-

ics because of psychiatric comorbidities in 

this population.

Elevation without symptoms. If serum 

prolactin is elevated after 2 months but 

Clinical Point

In patients with mild In patients with mild 
or no symptoms, or no symptoms, 
consider waiting consider waiting 
6 to 12 months 6 to 12 months 
for symptoms to for symptoms to 
resolve and elevated resolve and elevated 
prolactin to diminish prolactin to diminish 
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Clinical Point
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Prolactin secretion is controlled by stimulatory and inhibitory infl uences (A). Antipsychotic blockade of dopamine’s inhibitory 

infl uence (B) increases serum prolactin and its effect on mammary tissue (C). In the brain, hyperprolactinemia inhibits the 
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and female gonadal maturation by their direct action on testes and ovaries within the hypothalamic-pituitary-gonadal axis.

Source: Developed by Manpreet Khemka, MBBS, and Jeffrey Ali, MD, MSc. CURRENT PSYCHIATRY Illustration by Rob Flewell

Figure

Mechanism by which increased prolactin might aff ect gonadal maturation

the patient has no clinical symptoms, re-

peat evaluation after another 2 months 

without altering the risperidone dosage. 

As discussed, serum prolactin tends to 

decline and may normalize with contin-

ued antipsychotic therapy in adults and 

children. A reasonable approach may be 

to wait 6 to 12 months for symptoms to re-

solve and hyperprolactinemia to diminish 

in patients who benefi t from risperidone 

and have no or mild prolactin-related 

symptoms.8

Elevation with symptoms. Intervene if 

serum prolactin is elevated and your pa-

tient has clinical symptoms of hyperpro-

lactinemia. Consider gradually tapering 

risperidone over 2 weeks and switching 

to a prolactin-sparing antipsychotic such 

as aripiprazole. If serum prolactin is >200 

ng/mL or is persistently elevated despite 

switching to a prolactin-sparing antipsy-

chotic, obtain an MRI of the sella turcica to 

look for a pituitary adenoma or parasellar 

tumor.

Use of dopamine agonists. Few studies 

have evaluated the safety and effi cacy of 

using dopamine agonists such as cabergo-

line or amantadine to resolve the effects of 

hyperprolactinemia.26,27 Further research 

is warranted before this approach can be 

recommended.

References
 1.   Freeman ME, Kanyicska B, Lerant A. Prolactin: structure, 

function, and regulation of secretion. Physiol Rev 2000;80:1523-
1631.

 2.  Frantz AG. Prolactin. N Engl J Med 1978;198:201-7.

 3.   Guber HA, Farag AF. Evaluation of endocrine function. In: 
McPherson RA, Pincus MR, eds. Henry’s clinical diagnosis and 
management by laboratory methods. 21st ed. Philadelphia, PA: 
WB Saunders; 2006.

 4.   Melmed S, Jameson JL. Endocrinology and metabolism. 
In: Kasper DL, Braunwald E, Fauci AS, et al. eds. Harrison’s 
principles of internal medicine. 16th ed. New York, NY: McGraw- 
Hill; 2007.

continued

71_r1_CPSY1108   7171_r1_CPSY1108   71 10/16/08   1:23:31 PM10/16/08   1:23:31 PM



Current Psychiatry
November 200872

Prolactin

 5.   Malone RP, Maislin G, Choudhary MS, et al. Risperidone 
treatment in children and adolescents with autism—short- 
and long-term safety and effectiveness. J Am Acad Child 
Adolesc Psychiatry 2002;41:140-7.

 6.   Colao A, Loche S, Cappabianca P. Pituitary adenomas in 
children and adolescents. Endocrinologist 2000;10:314-27.

 7.   Szarfman A, Tonning JM, Levine JG, et al. Atypical 
antipsychotics and pituitary tumors—a pharmacovigilance 
study. Pharmacotherapy 2006;26:748-58. 

 8.  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.

 9.   Haddad PM, Wieck A. Antipsychotic induced 
hyperprolactinemia: mechanisms, clinical features and 
management. Drugs 2004;64:2291-314.

 10.   Naidoo U, Goff DC, Klibanski A. Hyperprolactinemia and 
bone mineral density—the potential impact of antipsychotic 
agents. Psychoneuroendocrinol 2003;28:97-108.

 11.   O’Keane V, Meaney AM. Antipsychotic drugs: a new risk 
factor for osteoporosis in young women with schizophrenia? J 
Clin Psychopharmacol 2005;25:26-31.

 12.   Colao A, Di Somma C, Loche S, et al. Prolactinomas in 
adolescents: persistent bone loss after 2 years of prolactin 
normalization. Clin Endocrinol (Oxf) 2000;52:319-27.

 13.   Parks JS, Felner EI. Hormones of the hypothalamus and 
pituitary gland. In: Behrman RE, Kliegman RM, Jenson HB, 
eds. Nelson textbook of pediatrics. 17th ed. Philadelphia, PA: 
Elsevier Science; 2003.

 14.   Massart F, Saggese G. Hyperprolactinaemia in children—a  
common diagnostic dilemma. Eur Endocrine Rev January 
2006. Available at: http://www.touchbriefi ngs.com/
download.cfm?fi leID=7546. Accessed August 26, 2008.

 15.   Staller J. The effect of long-term antipsychotic treatment on 
prolactin. J Child Adolesc Psychopharmacol 2006;16:317-26.

 16.   Saito E, Correll CU, Gallelli K, et al. A prospective study of 
hyperprolactinemia in children and adolescents treated with 
atypical antipsychotic agents. J Child Adolesc Psychopharmacol 
2004;14:350-8.

 17.   Findling RL, Kusumakar V, Daneman D, et al. Prolactin levels 
during long-term risperidone treatment in children and 
adolescents. J Clin Psychiatry 2003;64:1362-9.

 18.   Anderson GM, Scahill L, McCracken JT, et al. Effects of short- 
and long-term risperidone treatment on prolactin levels in 
children with autism. Biol Psychiatry 2007;61:545-50.

 19.   Hellings JA, Zarcone JR, Valdovinos MG, et al. Risperidone-
induced prolactin elevation in a prospective study of children, 
adolescents, and adults with mental retardation and pervasive 
developmental disorders. J Child Adolesc Psychopharmacol 
2005;15:885-92.

 20.   Madhusoodanan S, Moise D. Risperidone induced 
hyperprolactinemia in adolescents: a case series. J Clin 
Psychiatry 2006;67:1110-3.

 21.   Holzer L, Eap CB. Risperidone-induced symptomatic 
hyperprolactinaemia in adolescents. J Clin Psychopharmacol 
2006;26:167-71.

 22.   Halbreich U, Shen J, Panaro V. Are chronic psychiatric patients 
at increased risk for developing breast cancer? Am J Psychiatry 
1996;153:59-60.

 23.   Hankinson SE, Willett WC, Michaud DS, et al. Plasma prolactin 
levels and subsequent risk of breast cancer in postmenopausal 
women. J Natl Cancer Inst 1999;91:629-34.

 24.   Ginsburg E, Vonderhann B. Prolactin synthesis and secretion 
by human breast cells. Cancer Res 1995;55:2591-5.

 25.   Sigman M, Jarow JP. Endocrine evaluation of infertile men. 
Urology 1997;50:659-64.

 26.   Cavallaro R, Cocchi F, Angelone SM, et al. Cabergoline 
treatment of risperidone-induced hyperprolactinemia: a pilot 
study. J Clin Psychiatry 2004;65(2):187-90.

 27.   Cohen LG, Biederman J. Treatment of risperidone-induced 
hyperprolactinemia with a dopamine agonist in children. J 
Child Adolesc Psychopharmacol 2001;11:435-40.

Related Resources
• Masi G, Cosenza A. Prolactin levels in young children with 
pervasive developmental disorders during risperidone 
treatment. J Child Adolesc Psychopharmacol 2001;11:389-94.

• Cheng-Shannon J, McGough JJ, Pataki C, McCracken JT. 
Second-generation antipsychotic medications in children and 
adolescents. J Child Adolesc Psychopharmacol 2004;14:372-
94.

Drug Brand Names

Amantadine • Symmetrel Olanzapine • Zyprexa
Aripiprazole • Abilify Quetiapine • Seroquel
Cabergoline • Dostinex Risperidone • Risperdal
Clozapine • Clozaril Ziprasidone • Geodon
Haloperidol • Haldol
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Risperidone treatment, particularly at high dosages, can increase serum prolactin 
and aff ect the hypothalamic-pituitary-gonadal (HPG) axis. To reduce risks of HPG 
dysfunction and bone growth changes in children and adolescents, monitor 
prolactin when initiating risperidone. Prolactin levels and clinical symptoms 
guide decisions about maintaining risperidone or switching to a prolactin-sparing 
antipsychotic.

Bottom Line

Clinical Point

If serum prolactin If serum prolactin 
is >200 ng/mL or is >200 ng/mL or 
remains elevated remains elevated 
despite switching despite switching 
antipsychotics, order antipsychotics, order 
an MRI to look for a an MRI to look for a 
pituitary adenomapituitary adenoma
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