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Purpose. This article aims to evaluate management options for 
antipsychotic-induced hyperprolactinemia and associated treatment con-
siderations such as efficacy, tolerability, drug interactions, contraindica-
tions, and dosing regimens.

Summary. Hyperprolactinemia is a common adverse effect of antipsychot-
ics. First-line management includes reducing the dose of the offending 
antipsychotic, discontinuing the antipsychotic, or switching to another 
antipsychotic associated with a lower risk of hyperprolactinemia. How-
ever, these options are not always practical and are associated with a risk 
of relapse of the psychiatric illness. Other management options include 
adjunctive aripiprazole, dopamine agonists (cabergoline and bromocrip-
tine), metformin, and herbal supplements. A search of Embase, PubMed, 
and Google Scholar using key terms such as hyperprolactinemia, prolac-
tin, antipsychotic, treatment guidelines, aripiprazole, dopamine agonist, 
cabergoline, bromocriptine, metformin, herbals, supplements, and medi-
cations was conducted for literature retrieval. Upon evaluation of the avail-
able literature we found the following: (1) aripiprazole is safe and effective 
in lowering prolactin levels within normal limits; (2) adjunctive cabergoline 
and bromocriptine decrease elevated prolactin levels, while cabergoline 
may be more effective in reducing prolactin but can also be associated 
with a more serious adverse effect of cardiac valvular abnormalities; (3) 
metformin causes a mild reduction of prolactin levels; and (4) there are 
limited data to support use of herbal medications (chamomile, Peony-
Glycyrrhiza decoction, and shakuyaku-kanzo-to) in antipsychotic-induced 
hyperprolactinemia

Conclusion. There are treatments available for antipsychotic-induced 
hyperprolactinemia in patients who are unable to alter their current anti-
psychotic regimen. However, there remains a need for additional short- 
and long-term studies to determine the efficacy and safety of these treat-
ment strategies, given that patients taking antipsychotics typically require 
chronic, life-long treatment for their illnesses.
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agonists, hyperprolactinemia, metformin, prolactin

Am J Health-Syst Pharm. 2021;78:862-871

Antipsychotic medications play a 
key role in the management of 

psychiatric conditions such as schizo-
phrenia, bipolar disorder, and depres-
sion. Unfortunately, these medications 
may cause hyperprolactinemia, leading 
to adverse effect, nonadherence, and 
worsening outcomes.1 Antipsychotic-
induced hyperprolactinemia occurs in 

up to 70% of patients, depending on the 
specific antipsychotic.2 Antipsychotics 
are classified as being either typ-
ical (chlorpromazine, fluphenazine, 
haloperidol, loxapine, mesoridazine, 
molindone, perphenazine, thiorida-
zine, thiothixene, and trifluoperazine) 
or atypical (aripiprazole, asenapine, 
brexpiprazole, cariprazine, clozapine, 

Guidance on the treatment of antipsychotic-induced 
hyperprolactinemia when switching the antipsychotic is 
not an option
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iloperidone, lurasidone, olanzapine, 
paliperidone, quetiapine, risperidone, 
ziprasidone, and lumateperone). Halo-
peridol, paliperidone, and risperidone 
are associated with a higher risk of hy-  
perprolactinemia.1,3,4

Hyperprolactinemia is an increase 
in prolactin secretion by the lactotroph 
cells in the anterior pituitary gland. 
Prolactin elevation can be caused by 
tumors, pregnancy, breastfeeding, 
stress, exercise, sleep, and medica-
tions and may cause amenorrhea, 
gynecomastia, galactorrhea, hypo-
gonadism, and sexual dysfunction.5,6 
The long-term effects of antipsychotic-
induced hyperprolactinemia are 
less understood than the short-term 
clinical consequences. The risk of 
osteopenia and/or osteoporosis may 
be increased by chronic hypogonadal 
states, but a strong cause-and-effect 
relationship to antipsychotic-induced 
hyperprolactinemia has not been es-
tablished.7-10 There may also be a small 
risk of breast or endometrial cancer 
associated with hyperprolactinemia, 
although a direct link to antipsychotic-
induced hyperprolactinemia has not 
been established.11-15

Females generally have a higher 
normal value for serum prolactin con-
centration than males.16 A normal pro-
lactin level for nonpregnant females 
is <25  µg/L, while a normal value for 
males is <20  µg/L.16,17 Dopamine acts 
as an inhibitory feedback cycle for 
prolactin on dopamine receptor D

2
 

on the lactotroph cell membrane.18 
Antipsychotics are antagonists of D

2
 re-

ceptors and, as a result, they have the 
potential to interfere with dopamine’s 
suppression of prolactin and in-
crease prolactin secretion. An updated 
American Psychiatric Association treat-
ment guideline for schizophrenia was 
released in December 2019. Based 
on this guideline, there is no recom-
mendation for monitoring prolactin 
levels in all patients receiving anti-
psychotics. It is recommended that pa-
tients receiving antipsychotics known 
to increase prolactin be screened for 
symptoms of hyperprolactinemia at 
each visit until stable and then yearly 

thereafter. Female patients should be 
asked about changes in libido or men-
strual cycle, and galactorrhea; males 
should be asked about gynecomastia, 
changes in libido and erectile or ejacu-
latory function. Obtaining a prolactin 
level is recommended if symptoms of 
hyperprolactinemia are present. There 
is no “threshold” for prolactin level 
elevation. If the patient is reporting 
symptoms of hyperprolactinemia and 
prolactin is elevated, then the clinician 
should initiate a treatment strategy to 
manage hyperprolactinemia.19

Treatment guidelines for antipsy-
chotic-induced hyperprolactinemia 
recommend discontinuing the anti-
psychotic, switching to an anti-
psychotic associated with a lower risk 
of hyperprolactinemia, or reducing the 
antipsychotic dose as first-line manage-
ment. However, these options are not 
always feasible. Management options 
include the addition of aripiprazole, 

dopamine agonists, metformin, or 
herbal supplements to the antipsychotic 
regimen.16,20-22 This article reviews man-
agement options for antipsychotic-
induced hyperprolactinemia and 
associated treatment considerations 
such as efficacy, tolerability, drug inter-
actions, contraindications, and dosing 
regimens. Searches of Embase, PubMed, 
and Google Scholar combining search 
terms such as hyperprolactinemia, pro-
lactin, antipsychotic, treatment guide-
lines, aripiprazole, dopamine agonist, 
cabergoline, bromocriptine, metformin, 
herbals, supplements, and medications 
were conducted for literature retrieval.

Aripiprazole

Adding aripiprazole to current 
antipsychotic regimens can decrease 
prolactin to normal levels in patients 
with antipsychotic-induced hyper-
prolactinemia.17,23-27 Aripiprazole is 
a dopamine partial agonist associ-
ated with prolactin-sparing effects.28 
Brexpiprazole and cariprazine are 
newer medications with dopamine 
partial agonism and can also decrease 
prolactin but have not been studied as 
treatments for antipsychotic-induced 
hyperprolactinemia.29,30

Efficacy.  There are 2 published 
meta-analyses evaluating the use of ad-
junctive aripiprazole for antipsychotic-
induced hyperprolactinemia.31,32 The 
first meta-analysis (n  =  639) included 
5 randomized, single- or double-
blinded, placebo-controlled trials of 
adjunctive aripiprazole therapy for the 
treatment of antipsychotic-induced 
hyperprolactinemia.31 The primary out-
come was prolactin normalization. The 
primary analysis included all doses of 
aripiprazole (5-30  mg/d) and a sec-
ondary analysis excluded doses greater 
than 5  mg/d. Baseline antipsychotics 
included risperidone, sulpiride, 
haloperidol, and quetiapine, with 
risperidone being the most commonly 
used agent. Hyperprolactinemia was 
defined as a serum prolactin concentra-
tion of ≥60 µg/L, while normal prolactin 
was variously defined as a concentra-
tion of <30 ng/mL for both female and 
male patients or concentrations of 

KEY POINTS
 • Treatment guidelines for 

antipsychotic-induced 
hyperprolactinemia recom-
mend antipsychotic discon-
tinuation, switching, or dose 
reduction as first-line manage-
ment. However, these options 
are not always feasible.

 • Other management options in-
clude adjunctive aripiprazole, 
dopamine agonists 
(cabergoline and bromocrip-
tine), metformin, and herbal 
supplements.

 • There is a need for additional 
short- and long-term studies 
in antipsychotic-induced 
hyperprolactinemia to deter-
mine the efficacy and safety 
of these treatment strategies, 
given that patients taking anti-
psychotics typically require 
chronic treatment for their 
illnesses.
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<24 ng/mL for females and <20 ng/mL 
for male patients. Prolactin level nor-
malization was greater with adjunctive 
aripiprazole vs placebo use (risk dif-
ference, 0.76; 95% confidence interval 
[CI], 0.67-0.85; I2  =  43%, P  <  0.00001). 
Normalization of prolactin levels re-
mained significantly greater with ad-
junctive use of aripiprazole 5  mg/d vs 
placebo use (risk difference, 0.74; 95% 
CI, 0.62-0.87; I2  =  59%, P  <  0.0001). In 
regards to prolactin-related symptoms, 
one study found that 7 of 11 female 
patients regained menstruation and 
1 of 2 patients no longer complained 
of galactorrhea in the aripiprazole 
group.33 In another study, 27 of 28 pa-
tients regained menstruation and 16 
of 16 patients no longer complained of 
galactorrhea.34

A more recent meta-analysis 
evaluating the use of adjunctive ari-
piprazole for antipsychotic-induced 
hyperprolactinemia included 21 
studies, of which the majority were 
conducted in China.32 Eleven studies 
(n  =  974) were used to determine the 
efficacy of adjunctive aripiprazole, de-
fined as the proportion of subjects who 
recovered from hyperprolactinemia. 
Baseline antipsychotics included 
risperidone, haloperidol, sulpiride, 
chlorpromazine, perphenazine, and 
olanzapine, with risperidone being the 
most commonly used agent. The in-
vestigators’ aim was to build upon the 
previously mentioned meta-analysis,31 
so we assume that the definitions of 
hyperprolactinemia and prolactin 
normalization were similar to those 
used in the earlier study. Compared 
to control groups, patients receiving 
adjunctive aripiprazole were signifi-
cantly more likely to recover from 
hyperprolactinemia (relative risk for 
recovery, 8.81; 95% CI, 3.66-21.23; 
I2  =  83%). After exclusion of 3 outlier 
studies, meta-analysis of 8 studies 
(n = 604) resulted in a higher likelihood 
of recovery from hyperprolactinemia 
with use of aripiprazole, with 
little between-study heterogen-
eity (RR, 19.17; 95% CI, 10.98-33.48; 
I2  =  0%). Of the 8 studies, 4 were also 

included in the aforementioned 
earlier meta-analysis.31 A  secondary 
analysis was performed to evaluate 
high-dose (>5  mg/d) vs low-dose 
(≤5  mg/d) aripiprazole and its effect 
on hyperprolactinemia. Resolution 
of hyperprolactinemia was signifi-
cantly more common among patients 
receiving either dose of adjunctive 
aripiprazole compared to patients in 
control groups (P < 0.001). Although a 
greater proportion of patients who re-
ceived high- vs low-dose aripiprazole 
recovered from hyperprolactinemia 
(RR values were 30.0 [95% CI, 10.2-
120.7] and 15.1 [95% CI, 8.1-28.1], re-
spectively), the difference was not 
statistically significant (P = 0.23).

It can be concluded from these 
meta-analyses that aripiprazole is an 
effective adjunctive therapy for the 
treatment of antipsychotic-induced hy -
perprolactinemia. A multidisciplinary 
consensus paper (published in 2017) pro-
viding therapeutic recommendations for 
iatrogenic hyperprolactinemia secondary 
to antipsychotic use gave adjunctive 
aripiprazole a grade A recommendation, 
with the supporting evidence assigned 
the highest-level evidence rating.21 The 
level of evidence and recommenda-
tion grade for adjunctive aripiprazole 
treatment for antipsychotic-induced 
hyperprolactinemia exceeded those for 
alternative strategies (decreasing the 
dose or substituting another agent for 
the prolactin-raising antipsychotic).

These analyses do not address 
the long-term efficacy or safety of ad-
junctive aripiprazole therapy, dif-
ferences in efficacy based on  which 
prolactin-raising antipsychotic is impli-
cated in hyperprolactinemia, or differ-
ences in evaluated drug formulations. 
Another important question remaining 
pertains to optimal dosing of adjunctive 
aripiprazole for antipsychotic-induced 
hyperprolactinemia. The studies in-
cluded in the 2 aforementioned meta-
analyses evaluated aripiprazole doses 
of 5 to 30  mg/d and suggested that 
5 mg/d is an effective dose. Aripiprazole 
doses less than 5  mg/d have not been 
evaluated. The later meta-analysis 

found that aripiprazole doses greater 
than 5  mg/d were associated with 
a greater likelihood of resolution of 
hyperprolactinemia than lower doses, 
but the finding did not reach statis-
tical significance due to the wide CIs 
around the RR estimates. An 8-week, 
randomized, placebo-controlled, dose- 
response study of adjunctive ari-
piprazole therapy at doses of 5, 10, 
or 20  mg/d for risperidone-induced 
hyperprolactinemia found that pro-
lactin levels were significantly lower in 
the 20-mg (effect size, 1.83 [P < 0.001]), 
10-mg (effect size, 1.63 [P  <  0.001]), 
and 5-mg groups (effect size, 0.89 
[P  <  0.001]) compared to the placebo 
group at the end of the study.35 All 3 
aripiprazole groups experienced a sig-
nificant prolactin reduction by week 2, 
with no further significant reductions 
thereafter. All 3 aripiprazole groups ex-
perienced response rates significantly 
higher than response rates with placebo 
use; however, there was a significantly 
lower response rate in the 5-mg group 
compared to the 10-mg (P = 0.04) and 
20-mg (P = 0.003) groups, with no sig-
nificant difference between the 10-mg 
and 20-mg groups. After 8 weeks, 20% 
of patients in the 5-mg group, 51.7% 
of those in the 10-mg group, 66.7% 
of those in the 20-mg group had a 
normalized prolactin level, compared 
to just 3.3% of patients in the placebo 
group. Results of this study suggest that 
if a patient has not responded to 5 mg/d 
of adjunctive aripiprazole following 
2 weeks of therapy, a dose increase 
to 10  mg/d would be appropriate. 
Further upward dosing adjustments 
could follow (as appropriate based on 
nonresponse and tolerability) to a max-
imum of 20–30 mg/d.

Tolerability.  Common adverse 
effects associated with aripiprazole 
are listed in Table 1. In addition, 
aripiprazole can less frequently cause 
prolactin-related adverse effects such 
as amenorrhea, gynecomastia, and 
sexual dysfunction.28,36,53-57 It is plaus-
ible to be concerned about additive 
adverse effects associated with the use 
of 2 antipsychotics concomitantly (eg, 
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extrapyramidal symptoms, tardive dys-
kinesia, and metabolic adverse effects), 
but several studies17,23,27,31,35 found 
no clinically significant increases in 
treatment-related adverse events with 
use of adjunctive aripiprazole; however, 
the second meta-analysis summarized 
above32 found that somnolence (RR, 
2.76; 95% CI, 1.34-5.69) and headache 
(RR, 2.31; 95% CI, 1.08-4.92) were more 
likely to be experienced by patients in 
the aripiprazole group relative to pla-
cebo recipients. It is important to re-
member these studies were of short 
duration. Tardive dyskinesia and meta-
bolic adverse effects may not become 
apparent in short-term studies, so 
monitoring for movement disorders, 
weight gain, hyperglycemia, and hyper-
lipidemia remains important with 
chronic adjunctive aripiprazole use.

Drug interactions.  Aripiprazole 
is a substrate of cytochrome P-450 
(CYP) isozymes 2D6 and 3A4. Use of 
psychiatric medications that act as ei-
ther inducers or inhibitors of these 

isozymes (which are frequently used 
in combination with aripiprazole) can 
result in adverse outcomes. Dosing ad-
justments may be required when using 
adjunctive aripiprazole. In addition, 
drug interactions between aripiprazole 
and antihypertensive agents and 
benzodiazepines can increase the risk 
of hypotension.53

Dopamine agonists

Several treatment recommenda-
tions support adjunctive use of dopa-
mine agonists for the treatment of 
antipsychotic-induced hyperprolactin-
emia.16,20-22,58 While several studies have 
shown that dopamine agonists lower 
serum prolactin, few studies have in-
volved patients with antipsychotic-
induced hyperprolactinemia. Bromo    
criptine and cabergoline are the most 
well-studied dopamine agonists in 
this context; however, treatment re-
views suggest that amantadine and 
pramipexole also can be used, al-
though evidence to support use of 

those agents is lacking.20,22 Currently, 
there are no complete systematic re-
views of dopamine agonists for the 
treatment of antipsychotic-induced 
hyperprolactinemia, but there is one 
drafted protocol.59

Efficacy. Cabergoline. There 
are 2 published studies evaluating 
the use of adjunctive cabergoline for 
antipsychotic-induced hyperprolac-
tinemia.60,61 One study involving 19 
subjects with risperidone-induced 
hyperprolactinemia found that use 
of cabergoline 0.125  mg weekly 
normalized serum prolactin levels, re-
ducing the mean (SD) concentration 
from 64.4 (31.7) µg/L to 8.6 (5.9) µg/L 
(P  =  0.03) in 11 of the 19 patients at 
the end of 8 weeks.60 The cabergoline 
dosage was increased to 0.125  mg 
twice weekly at the end of 4 weeks for 
nonresponders, resulting in  a signifi-
cant reduction in the mean prolactin 
level at the end of 8 weeks (from 116.9 
[SD, 60.6] µg/L to 84.7 [SD, 44.7] µg/L, 
P  =  0.036). The authors noted that 

Table 1. Common Adverse Effects and Doses of Medications Used in Antipsychotic-Induced Hyperprolactinemia

Medication Adverse Effects (>10% Incidence) Oral Dose

Aripiprazole36 Increased serum glucose, weight gain, nausea, agitation, 
akathisia, anxiety, drowsiness, extrapyramidal  
symptoms, fatigue, insomnia, headache

5-30 mg/d

Cabergoline37 Nausea, headache, dizziness 0.25-0.5 mg weekly, titrate by 
0.5 mg monthly until optimal re-
sponse to maximum of 2 mg/wk

Bromocriptine38 Constipation, nausea, dizziness, headache, asthenia, 
rhinitis

1.25-2.5 mg/d, titrate by 2.5 mg 
weekly until optimal response

Metformin39-41 Diarrhea, nausea, vomiting, flatulence, infection 750-3,000 mg/d

Chamomile42-44 Anaphylaxis, dermatitis, gastrointestinal upset,  
lacrimation, sneezing, conjunctivitis

22.7 mg twice daily

Bambusa vulgaris45,46 Dermatitis No standard dosage

Momordica charanthia45,47 Diarrhea, heartburn, gastrointestinal upset, anorexia, 
nausea, epigastric pain

2,000-4,000 mg/d for 10 wk

Rauwolfia vomitoria45,48 Extrapyramidal symptoms No standard dosage

Ficus sur45,49 Photodermatitis (with topical use) 13 g/d

Clerodendrum capitatum45 None; well tolerated No standard dosage

PGD50,51 None; well tolerated No standard dosage

Shakuyaku-kanzo-to52 None; well tolerated No standard dosage

Abbreviation: PGD, Peony-Glycyrrhiza decoction.
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subjects were more likely to respond 
if the baseline prolactin concentration 
was below 86.5 µg/L. No adverse events 
or changes in psychopathology oc-
curred during the study.

Another study involving 84 
subjects with antipsychotic-induced 
hyperprolactinemia found that use of 
cabergoline 0.25 to 3  mg weekly was 
associated with a return to normal pro-
lactin levels in 95% of the subjects at a 
median of 14 weeks.61 Three months 
after cabergoline discontinuation, pro-
lactin levels remained normal in 71% of 
subjects. Prolactin normalization was 
associated with a reduction of prolactin-
associated adverse effects such as men-
strual disorders, galactorrhea, impaired 
sexual desire, and orgasmic dysfunc-
tion. Adverse effects of cabergoline 
were not mentioned; however, the rate 
of psychosis exacerbation was higher 
in the cabergoline group vs controls 
(37.5% vs 0%, P < 0.001).

Bromocriptine.  Two studies have 
evaluated the use of adjunctive bromo-
criptine for treatment of antipsychotic-
induced hyperprolactinemia.50,62 One of 
the studies, which involved 60 subjects, 
was an 8-week randomized, single-blind, 
placebo-controlled trial of adjunctive 
bromocriptine 2.5, 5, or 10 mg/d62; there 
were significant reductions of serum pro-
lactin by week 4 for all doses compared 
to placebo (P  =  0.007, P  <  0.004, and 
P  <  0.001, respectively) but no signifi-
cant difference between bromocriptine 
doses. Additionally, there were no signifi-
cant reductions in prolactin after week 4 
for any group. Baseline mean prolactin 
levels were different between groups 
(F = 1.812), which could have influenced 
the extent of prolactin reduction. It is im-
portant to acknowledge that mean pro-
lactin levels at the end of the study were 
not within normal limits for any group. 
No severe adverse events were reported. 
Nausea and vomiting occurred more fre-
quently in all bromocriptine groups as 
compared with the placebo group, while 
postural hypotension was more common 
in the bromocriptine 10 mg group vs the 
placebo group.

A randomized crossover study 
including 20 subjects evaluated 

bromocriptine 5  mg/d or Peony-
Glycyrrhiza decoction (PGD) for the 
treatment of risperidone-induced 
hyperprolactinemia.50 The initial treat-
ment period of 4 weeks’ duration was 
followed by a 4-week washout period 
before patients were transitioned to the 
alternative treatment. Both treatments 
significantly decreased serum prolactin 
levels; however, neither normalized 
prolactin levels. Types and rates of ad-
verse events were similar in the study 
groups; however, one patient experi-
enced an exacerbation of psychosis 
while taking bromocriptine.

Cabergoline vs bromocriptine.  A 
meta-analysis of 4 randomized con-
trolled trials comparing cabergoline 
and bromocriptine for idiopathic 
hyperprolactinemia and prolactinomas 
found that cabergoline was signifi-
cantly more effective than bromo-
criptine for the normalization of 
prolactin (RR, 0.67; 95% CI, 0.57-0.80).63 
However, this analysis was not specific-
ally focused on antipsychotic-induced 
hyperprolactinemia. Adverse effects 
were significantly more likely with use 
of bromocriptine vs cabergoline use 
(RR, 1.43; 95% CI, 1.03-1.98), specific-
ally nausea and vomiting (RR values of 
1.66 [95% CI, 1.33-2.06] and 2.02 [95% CI, 
1.13-3.59], respectively).

It can be concluded from these 
studies that adjunctive cabergoline 
and adjunctive bromocriptine may de-
crease elevated prolactin levels induced 
by antipsychotics. Evidence suggests 
that cabergoline may be more effective 
in reducing prolactin but is also associ-
ated with more serious adverse events, 
such as cardiac valvular abnormalities, 
compared to bromocriptine. Risks vs 
benefits should be considered when 
choosing between dopamine agon-
ists. Adjunctive dopamine agonist 
therapy for antipsychotic-induced 
hyperprolactinemia received a grade 
B recommendation and the second-
highest rating for evidentiary support 
(below only the rating for adjunctive 
aripiprazole) in the previously sum-
marized multidisciplinary consensus 
paper.21 There is a need for more high-
quality, short- and long-term studies to 

further support the efficacy and safety 
of adjunctive dopamine agonist therapy 
for the management of antipsychotic-
induced hyperprolactinemia.

Tolerability. Common adverse 
effects associated with dopamine 
agonists are listed in Table 1. A serious 
adverse effect of dopamine agonists 
is the occurrence of restrictive car-
diac valvular abnormalities. Cardiac 
valvular abnormalities are more often 
associated with cabergoline than 
with bromocriptine.64,65 One meta-
analysis found that patients treated 
with cabergoline for more than 1 year 
were more likely than nontreated 
patients to develop mild and mod-
erate to severe tricuspid regurgita-
tion (ORs of 1.91 [95% CI, 1.28-2.87; 
P  =  0.013] and 3.74 [95% CI, 1.79-7.8; 
P  <  0.001], respectively).65 While car-
diac valvular abnormalities are not 
a contraindication to use of bromo-
criptine, caution should be used.38 All 
patients should undergo echocardi-
ography before initiation of a dopa-
mine agonist.66 Echocardiography is 
recommended annually for patients 
taking cabergoline at a dosage of 
>2  mg weekly and every 5  years for 
those taking weekly doses of ≤2  mg, 
or as clinically indicated.66,67 Both 
cabergoline and bromocriptine can 
diminish the effectiveness of anti-
psychotic medications and have the 
potential to exacerbate psychosis; 
psychosis needs to be closely moni-
tored in patients initiated on dopa-
mine agonists, especially those with a 
primary psychotic illness.37,38,68,69

Contraindications.  The use of 
cabergoline is contraindicated in pa-
tients with a history of cardiac valvular 
disorders.37 Both cabergoline and 
bromocriptine are contraindicated 
for use in patients with uncontrolled 
hypertension.37,38

Drug interactions. Bromocriptine  
is a substrate of CYP3A4. In addition, 
both bromocriptine and cabergoline 
can potentially interact with α- 
and β-agonists, metoclopramide, 
nefazodone, nitroglycerin, and sero-
tonin receptor 1D agonists (triptans), 
which can respectively lead to increased 
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hypertensive effects, diminish the effect 
of cabergoline, cause serotonin syn-
drome, decrease vasodilatory effect, or 
enhance the vasoconstricting effect.37,38

Metformin

Metformin has been used for the 
treatment of metabolic abnormalities 
and has also been shown to reduce pro-
lactin levels.39,40 While the aforemen-
tioned 2017 multidisciplinary consensus 
paper on therapeutic recommendations 
for iatrogenic hyperprolactinemia sec-
ondary to antipsychotics21 does not 
mention metformin, one treatment 
review suggests metformin as a thera-
peutic option.22

Efficacy.  There is one published 
meta-analysis on metformin use (750-
1,500  mg/d) for antipsychotic-induced 
hyperprolactinemia, which included 4 
randomized placebo-controlled trials 
conducted in China (n  =  509).70 Two of 
the trials were double-blinded and the 
other 2 were open-label trials. The anti-
psychotics studied were quetiapine 
(1 study), risperidone (2 studies), 
risperidone, sulpiride, clozapine, and 
olanzapine (1 study each). The ana-
lysis found a significant decrease in 
prolactin in the metformin group com-
pared to placebo (weighted mean dif-
ference, –6.87  µg/L; 95% CI, –13.24 to 
–0.51  µg/L; P  =  0.03; I2  =  80%). There 
were no significant differences in rates 
of adverse events or treatment discon-
tinuation. Using the GRADE (Grading 
of Recommendations Assessment, 
Development and Evaluation) approach, 
the quality of evidence for meta-analysis 
outcomes was rated as low, moderate, 
and high for 33.3%, 50.0%, and 16.7% of 
included studies, respectively. Due to 
between-study heterogeneity, further 
analyses could not be completed.

A systematic review on metformin 
use (750-1,500  mg/d) for the man-
agement of antipsychotic-induced 
hyperprolactinemia included 3 trials: 
1 randomized, double-blind, placebo-
controlled study and 2 observational 
studies (n  =  235)71; one of the studies 
(n  =  84) was also included in the 
above-mentioned meta-analysis.70 

A  meta-analysis could not be per-
formed due to heterogeneity; how-
ever, there was a mean reduction in 
serum prolactin of 54.6 µg/L across the 
3 studies. Nausea, insomnia, and agi-
tation were more frequent with use of 
metformin vs placebo.

Both of these analyses included a 
wide range of metformin doses; how-
ever, in 1 study reported prolactin re-
ductions were greater with higher doses 
(1,000 and 1,500  mg/d).71 Two studies 
found that metformin doses of 2.5 to 
3  g/d reduced prolactin levels.39,40 One 
of those studies found that metformin 
doses in that range were more ef-
fective at reducing prolactin levels after 
6 months in patients with antipsychotic-
induced hyperprolactinemia and 
type 2 diabetes compared to pa-
tients with antipsychotic-induced 
hyperprolactinemia and prediabetes 
receiving a lower dose (1.7  g) of 
metformin (23% reduction in pro-
lactin levels vs 11% reduction).39 
Antipsychotics studied included 
phenothiazines, haloperidol, sulpiride, 
thioxanthenes, and risperidone. 
Lastly, a study found that metformin 
(2.5-3  g/d) plus bromocriptine sig-
nificantly reduced prolactin levels 
in patients with hyperprolactinemia 
and impaired glucose tolerance (26%, 
P < 0.05 for comparison with baseline) 
compared to bromocriptine-treated 
patients with impaired glucose toler-
ance with normal prolactin levels and 
a control group with impaired glucose 
tolerance alone (P  <  0.001 for both 
comparisons with baseline).40

It can be concluded from these 
studies that metformin decreases pro-
lactin levels in antipsychotic-induced 
hyperprolactinemia. However, it 
should be noted that prolactin levels 
were not within normal limits at the 
end of the studies. Authors of one of the 
studies recommended that due to the 
moderate decrease of prolactin levels 
achieved, metformin should be paired 
with modification of antipsychotic 
therapy or use of other prolactin-
reducing medications.39 More quality 
trials of metformin are needed to 

determine the optimal dose, extent of 
prolactin-reducing effects, long-term 
tolerability as adjunctive treatment, 
and whether metformin has additive 
prolactin-lowering effects when paired 
with prolactin-sparing medications 
such as aripiprazole and dopamine 
agonists.

Tolerability.  Common adverse 
effects of metformin are listed in 
Table 1. Antipsychotics can cause ad-
verse effects such as hyperglycemia, 
dyslipidemia, and weight gain, which 
can be diminished by metformin due 
to its favorable metabolic profile; one 
meta-analysis found that use of anti-
psychotic medications plus metformin 
was superior to use of antipsychotics 
plus placebo in the reduction of glucose, 
weight, and lipids, while adverse effect 
rates were similar in the 2 groups.72 If 
metformin proves to be an effective 
treatment for hyperprolactinemia in 
the future, this drug may address a wide 
range of antipsychotic adverse effects. 
However, metformin can decrease 
vitamin B

12
 absorption and cause lactic 

acidosis as serious adverse reactions.41 
It is recommended that vitamin B

12
 

levels be monitored every 2 to 3  years 
during metformin use or if clinically 
indicated.73

Contraindications. Metformin is 
contraindicated for patients with severe 
renal dysfunction with an estimated 
glomerular filtration rate (eGFR) of 
<30  mL/min/1.73 m2. Therapy should 
not be initiated in patients with an 
eGFR of 30 to 45 mL/min/1.73 m2; if a 
patient is already taking metformin, the 
or dose should be decreased by 50% 
(to a maximum of 1 g/d).41 It is recom-
mended to obtain an eGFR measure-
ment annually or more frequently in 
patients with impaired renal function 
while taking metformin.73 In addition, 
metformin is contraindicated in pa-
tients with acidosis, including diabetic 
ketoacidosis.41

Drug interactions.  Metformin 
interacts with alcohol and several medi-
cations that increase serum metformin, 
such as cimetidine, dolutegravir, iodin-
ated contrast agents, ranolazine, and 
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tafenoquine. Metformin also interacts 
with patiromer which decreases serum 
metformin.41

Herbal preparations

Chamomile.  Chamomile is a 
widely used medical plant. Components 
of chamomile have effects on osteopor-
osis prevention, as well as antioxidant, 
anticancer, and anti-inflammatory 
activities, which could play a role in 
treating idiopathic hyperprolactinemia. 
A  4-week randomized controlled trial 
compared the effects of chamomile and 
cabergoline in subjects with idiopathic 
hyperprolactinemia.42 Fifty-six females 
received either chamomile syrup 5 mL 
(22.7  mg) twice daily or cabergoline 
0.25 mg twice weekly. Mean (SD) pro-
lactin levels decreased in both the 
chamomile and cabergoline groups 
(from 38.98 (12.95) µg/L to 22.99 
(14.73) µg/L and from 40.12 (14.36) 
µg/L to 10.98 (12.2) µg/L, respectively). 
Mean prolactin levels were significantly 
lower in the cabergoline group than 
in the chamomile group (P  <  0.0001). 
The prolactin normalization rate was 
higher in the cabergoline group than 
in the chamomile group (96% vs 72%, 
P = 0.013). No adverse effects were re-
ported in the chamomile group.

Polyherbal mixture of Bambusa 
vulgaris, Momordica charntia, 
Rauwolfia vomitoria, Ficus sur, 
and Clerodendrum capitatum. A 
major cause of infertility in Nigeria is 
hyperprolactinemia, which is treated with 
herbal products, specifically a decoction of 
local plants including Bambusa vulgaris, 
Momordica charntia, Rauwolfia vom-
itoria, Ficus sur, and Clerodendrum 
capitatum.45 Data from animal studies 
suggest that medium to high doses of 
this herbal preparation are effective for 
the treatment of haloperidol-induced 
hyperprolactinemia; it should be 
noted, however, that bromocriptine use 
resulted in lower prolactin levels than 
the herbal mixture.

Peony-Glycyrrhiza decoction. 
PGD was introduced in China as a po-
tential treatment for muscle spasms and 
can also be used for hyperprolactinemia 
symptoms. Two studies have eval uated 

PGD for antipsychotic-induced 
hyperprolactinemia.50,51 The first study 
was a 16-week randomized, double-
blind, placebo-controlled trial involving 
100 females with antipsychotic-induced 
hyperprolactinemia.51 Baseline anti-
psychotics included risperidone, 
paliperidone, sulpride, amisulpride, 
olanzapine, ziprasidone, and 
quetiapine. The primary endpoint was 
the change in total score on the Prolactin 
Related Adverse Event Questionnaire 
(PRAEQ) from baseline to weeks 8 
and 16. The secondary endpoint was 
improvement of hyperprolactinemia 
symptoms. PRAEQ total score reduction 
was greater with PGD vs placebo use at 
both times points (P < 0.05). PGD use was 
correlated with  a clinically significant 
improvement of hyperprolactinemia 
symptoms at week 8 (P = 0.045) but not 
week 16 (P = 0.438). There were no sig-
nificant differences in serum prolactin 
levels between PGD and placebo re-
cipients. In another study, PGD was 
shown to be as effective as bromocrip-
tine in decreasing elevated serum pro-
lactin levels induced by risperidone. (A 
description of this study was included 
in the discussion of dopamine agon-
ists earlier in this article.) Additionally, 
approximately half of the patients re-
ceiving PGD showed improvement of 
hyperprolactinemia symptoms.50

Shakuyaku-kanzo-to. Shakuyaku- 
kanzo-to is a Japanese medication com-
posed of 2 herbs (Paeoniae radix and 
Glycyrrhizae radix) that has been evalu-
ated as a treatment for antipsychotic-
induced hyperprolactinemia.52,74 In 
one study, shakuyaku-kanzo-to 7.5 g/d 
was given to 20 males in an open-label 
study design.52 The patients’ average 
age was 57.1 years and all met DSM-IV 
(Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition) cri-
teria for schizophrenia and were being 
treated with neuroleptics. Prolactin 
levels had decreased significantly at 
week 4 of shakuyaku-kanzo-to use 
(from 26.6 [SD, 10.8] µg/L to 20.8 [SD, 
11.2] µg/L, P = 0.0009). Prolactin levels 
at week 8 (4 weeks after discontinu-
ation) were not significantly different 
from baseline levels. Five patients had 

an at least 50% reduction in prolactin 
levels. No adverse effects were noted.

There are limited data regarding 
the efficacy and safety of herbal 
products for antipsychotic-induced 
hyperprolactinemia. Herbal medi-
cation use is compromised by a lack 
of safety data and quality control, in-
adequate content labeling, and the 
absence of appropriate patient infor-
mation. The 2017 multidisciplinary 
consensus paper21 gave herbal medica-
tion, specifically PDG and shakuyaku-
kanzo-to, a grade C recommendation 
due to lack of evidence supporting 
their use. More robust clinical trials 
are needed to support herbal medi-
cation use in antipsychotic-induced 
hyperprolactinemia. Herbal medica-
tion may be recommended in special 
situations where refusal, ineffective-
ness, or tolerability issues prohibit use 
of aripiprazole, dopamine agonists, 
or metformin to treat antipsychotic-
induced hyperprolactinemia, but the 
risks should be carefully reviewed and 
discussed with the patient and close 
monitoring of prolactin levels should 
occur.

Herbal medication tolerability 
and drug interactions.   The previ-
ously reviewed studies of herbal medi-
cations were characterized by a lack 
of adverse effect reporting. Common 
adverse effects of herbal medications 
are listed in Table 1. Chamomile, PGD, 
Rauwolfia vomitoria, and shakuyaku-
kanzo-to act as inducers and inhibi-
tors of multiple CYP isozymes.75-79 Also, 
the polyherbal mixture can interact 
with antithyroid, antidiabetic, and 
antihypertensive agents, as well as anti-
psychotics, digoxin, levodopa, mono-
amine oxidase inhibitors, propranolol, 
and stimulants.80-84

Other treatment approaches

In the 2017 multidisciplinary con-
sensus paper providing therapeutic 
recommendations for iatrogenic 
hyperprolactinemia secondary to use 
of antipsychotics, the strategy of anti-
psychotic dose reduction was rated 
as a grade D recommendation, and 
the strategy of switching to a different 
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antipsychotic less associated with 
hyperprolactinemia (eg, aripiprazole, 
quetiapine, olanzapine, or ziprasidone) 
were assigned grade A, B, or C recom-
mendations, depending on the spe-
cific agent.20 Both of these treatment 
strategies are associated with a risk 
of relapse of psychiatric illness and 
cannot always be implemented in pa-
tients who are stable on their current 
antipsychotic regimen or have a his-
tory of treatment-refractory disease. 
Additionally, evidence suggests that 
hyperprolactinemia may occur with 
low doses of certain antipsychotics and 
may even be dose independent.

Conclusion

There are treatments available 
for antipsychotic-induced hyperpro-
lactinemia in patients who are 
unable to alter their current anti-
psychotic regimen. However, there 
remains a need for additional short- 
and long-term studies to determine 
the efficacy and safety of these treat-
ment strategies, given that patients 
taking antipsychotics typically re-
quire lifelong treatment for their 
illnesses.

Disclosures
The authors have declared no potential con-
flicts of interest.

References
1. Stroup TS, Gray N. Management 

of common adverse effects of anti-
psychotic medications. World 
Psychiatry. 2018;17(3):341-356. 
doi:10.1002/wps.20567

2. Inder WJ, Castle D. Antipsychotic-
induced hyperprolactinaemia. Aust N Z 
J Psychiatry. 2011;45(10):830-837. doi:10
.3109/00048674.2011.589044

3. Cloutier M, Greene M, Touya M, 
Gagnon-Sanschagrin P, Guerin A. A 
real-world analysis of healthcare costs 
and relative risk of hyperprolactinemia 
associated with antipsychotic treat-
ments in the United States. J Med Econ. 
2018;21(12):1183-1190. doi:10.1080/136
96998.2018.1521415

4. Holt RIG, Peveler RC. Antipsychotics 
and hyperprolactinaemia: mechanisms, 
consequences and management. Clin 
Endocrinol (Oxf). 2011;74(2):141-147. 
doi:10.1111/j.1365-2265.2010.03814.x

5. Chen C-Y, Lane H-Y, Lin C-H. Effects of 
antipsychotics on bone mineral density 
in patients with schizophrenia: gender 
differences. Clin Psychopharmacol 
Neurosci. 2016;14(3):238-249. 
doi:10.9758/cpn.2016.14.3.238

6. Kinon BJ, Gilmore JA, Liu H, 
Halbreich UM. Hyperprolactinemia in 
response to antipsychotic drugs: char-
acterization across comparative clinical 
trials. Psychoneuroendocrinology. 
2003;28(suppl 2):69-82. doi:10.1016/
s0306-4530(02)00128-2

7. Bolton JM, Morin SN, Majumdar SR, 
et al. Association of mental disorders 
and related medication use with risk 
for major osteoporotic fractures. 
JAMA Psychiatry. 2017;74(6):641-648. 
doi:10.1001/jamapsychiatry.2017.0449

8. Stubbs B, De Hert M, Sepehry AA, et al. 
A meta-analysis of prevalence estimates 
and moderators of low bone mass 
in people with schizophrenia. Acta 
Psychiatr Scand. 2014;130(6):470-486. 
doi:10.1111/acps.12313

9. Tseng P-T, Chen Y-W, Yeh P-Y, Tu K-
Y, Cheng Y-S, Wu C-K. Bone mineral 
density in schizophrenia: an up-
date of current meta-analysis and 
literature review under guideline 
of PRISMA. Medicine (Baltimore). 
2015;94(47):e1967. doi:10.1097/
MD.0000000000001967

10. Weaver J, Kawsky J, Corboy A. 
Antipsychotic use and fracture risk: An 
evaluation of incidence at a Veterans 
Affairs medical center. Ment Health 
Clin. 2019;9(1):6-11. doi:10.9740/
mhc.2019.01.006

11. De Hert M, Correll CU, Bobes J, et al. 
Physical illness in patients with se-
vere mental disorders. I. Prevalence, 
impact of medications and dispar-
ities in health care. World Psychiatry. 
2011;10(1):52-77.

12. Brandao DF, Strasser-Weippl K, 
Goss PE. Prolactin and breast cancer: 
The need to avoid undertreatment of 
serious psychiatric illnesses in breast 
cancer patients: A review. Cancer. 
2016;122(2):184-188. doi:10.1002/
cncr.29714

13. Klil-Drori AJ, Yin H, Abenhaim HA, 
du Fort GG, Azoulay L. Prolactin-
elevating antipsychotics and the risk of 
endometrial cancer. J Clin Psychiatry. 
2017;78(6):714-719. doi:10.4088/
JCP.15m10532

14. Pottegård A, Lash TL, Cronin-
Fenton D, Ahern TP, Damkier P. Use 
of antipsychotics and risk of breast 
cancer: a Danish nationwide case-
control study. Br J Clin Pharmacol. 
2018;84(9):2152-2161. doi:10.1111/
bcp.13661

15. Wang PS, Walker AM, Tsuang MT, 
et al. Dopamine antagonists and the 
development of breast cancer. Arch 
Gen Psychiatry. 2002;59(12):1147-1154. 
doi:10.1001/archpsyc.59.12.1147

16. Melmed S, Casanueva FF, Hoffman AR, 
et al. Diagnosis and treatment of 
hyperprolactinemia: an Endocrine 
Society clinical practice guideline. J Clin 
Endocrinol Metab. 2011;96(2):273-288. 
doi:10.1210/jc.2010-1692

17. Kelly DL, Powell MM, Wehring HJ, et al. 
Adjunct aripiprazole reduces prolactin 
and prolactin-related adverse effects in 
premenopausal women with psychosis: 
results from the DAAMSEL clinical trial. 
J Clin Psychopharmacol. 2018;38(4):317-
326. doi:10.1097/JCP.0000000000000898

18. Torre DL, Falorni A. Pharmacological 
causes of hyperprolactinemia. Ther Clin 
Risk Manag. 2007;3(5):929-951.

19. American Psychiatric Association. 
The American Psychiatric Association 
Practice Guideline for the Treatment 
of Patients With Schizophrenia. 3rd 
ed. American Psychiatric Association 
Publishing; 2020. doi:10.1176/appi.
books.9780890424841

20. Tewksbury A, Olander A. Management 
of antipsychotic-induced 
hyperprolactinemia. Ment Health 
Clin. 2016;6(4):185-190. doi:10.9740/
mhc.2016.07.185

21. Montejo ÁL, Arango C, Bernardo M, 
et al. Multidisciplinary consensus on 
the therapeutic recommendations 
for iatrogenic hyperprolactinemia 
secondary to antipsychotics. Front 
Neuroendocrinol. 2017;45:25-34. 
doi:10.1016/j.yfrne.2017.02.003

22. Grigg J, Worsley R, Thew C, Gurvich C, 
Thomas N, Kulkarni J. Antipsychotic-
induced hyperprolactinemia: syn-
thesis of world-wide guidelines and 
integrated recommendations for 
assessment, management and future 
research. Psychopharmacology (Berl). 
2017;234(22):3279-3297. doi:10.1007/
s00213-017-4730-6

23. Qiao Y, Yang F, Li C, et al. Add-on 
effects of a low-dose aripiprazole in re-
solving hyperprolactinemia induced by 
risperidone or paliperidone. Psychiatry 
Res. 2016;237:83-89. doi:10.1016/j.
psychres.2015.12.033

24. Sugai T, Suzuki Y, Yamazaki M, et al. 
Lower prolactin levels in patients 
treated with aripiprazole regardless 
of antipsychotic monopharmacy or 
polypharmacy. J Clin Psychopharmacol. 
2020;40(1):14-17. doi:10.1097/
JCP.0000000000001158

25. Jiang X-J, Wu F-X, Zhang J-P, 
et al. Effects of risperidone and 
aripiprazole on serum levels of 

 AM J HEALTH-SYST PHARM | VOLUME 78 | NUMBER 10 | MAy 15, 2021  869

D
ow

nloaded from
 https://academ

ic.oup.com
/ajhp/article/78/10/862/6150029 by Biblioteca N

acional de Salud y Seguridad social user on 08 July 2021

https://doi.org/10.1002/wps.20567
https://doi.org/10.3109/00048674.2011.589044
https://doi.org/10.3109/00048674.2011.589044
https://doi.org/10.1080/13696998.2018.1521415
https://doi.org/10.1080/13696998.2018.1521415
https://doi.org/10.1111/j.1365-2265.2010.03814.x
https://doi.org/10.9758/cpn.2016.14.3.238
https://doi.org/10.1016/s0306-4530(02)00128-2
https://doi.org/10.1016/s0306-4530(02)00128-2
https://doi.org/10.1001/jamapsychiatry.2017.0449
https://doi.org/10.1111/acps.12313
https://doi.org/10.1097/MD.0000000000001967
https://doi.org/10.1097/MD.0000000000001967
https://doi.org/10.9740/mhc.2019.01.006
https://doi.org/10.9740/mhc.2019.01.006
https://doi.org/10.1002/cncr.29714
https://doi.org/10.1002/cncr.29714
https://doi.org/10.4088/JCP.15m10532
https://doi.org/10.4088/JCP.15m10532
https://doi.org/10.1111/bcp.13661
https://doi.org/10.1111/bcp.13661
https://doi.org/10.1001/archpsyc.59.12.1147
https://doi.org/10.1210/jc.2010-1692
https://doi.org/10.1097/JCP.0000000000000898
https://doi.org/10.1176/appi.books.9780890424841
https://doi.org/10.1176/appi.books.9780890424841
https://doi.org/10.9740/mhc.2016.07.185
https://doi.org/10.9740/mhc.2016.07.185
https://doi.org/10.1016/j.yfrne.2017.02.003
https://doi.org/10.1007/s00213-017-4730-6
https://doi.org/10.1007/s00213-017-4730-6
https://doi.org/10.1016/j.psychres.2015.12.033
https://doi.org/10.1016/j.psychres.2015.12.033
https://doi.org/10.1097/JCP.0000000000001158
https://doi.org/10.1097/JCP.0000000000001158


CLINICAL CONSULTATION ANTIPSYCHOTIC-INDUCED HYPERPROLACTINEMIA

prolactin, testosterone and estra-
diol in female patients with schizo-
phrenia. Drug Res. 2018;68(07):410-414. 
doi:10.1055/s-0044-102093

26. Yoon HW, Lee JS, Park SJ, et al. 
Comparing the effectiveness and safety 
of the addition of and switching to 
aripiprazole for resolving antipsychotic-
induced hyperprolactinemia: a 
multicenter, open-label, prospective 
study. Clin Neuropharmacol. 
2016;39(6):288-294. doi:10.1097/
WNF.0000000000000175

27. Zhao J, Song X, Ai X, et al. Adjunctive 
aripiprazole treatment for risperidone-
induced hyperprolactinemia: an 
8-week randomized, open-label, 
comparative clinical trial. PloS One. 
2015;10(10):e0139717. doi:10.1371/
journal.pone.0139717

28. Mendhekar DN, Andrade C. 
Galactorrhea with aripiprazole. 
Can J Psychiatry Rev Can 
Psychiatr. 2005;50(4):243. 
doi:10.1177/070674370505000413

29. Ivkovic J, Lindsten A, George V, 
Eriksson H, Hobart M. Effect of 
brexpiprazole on prolactin: an analysis 
of short- and long-term studies in 
schizophrenia. J Clin Psychopharmacol. 
2019;39(1):13-19. doi:10.1097/
JCP.0000000000000979

30. Durgam S, Greenberg WM, Li D, et al. 
Safety and tolerability of cariprazine 
in the long-term treatment of schizo-
phrenia: results from a 48-week, 
single-arm, open-label extension 
study. Psychopharmacology (Berl). 
2017;234(2):199-209. doi:10.1007/
s00213-016-4450-3

31. Li X, Tang Y, Wang C. Adjunctive 
aripiprazole versus placebo 
for antipsychotic-induced 
hyperprolactinemia: meta-analysis of 
randomized controlled trials. PloS One. 
2013;8(8):e70179. doi:10.1371/journal.
pone.0070179

32. Meng M, Li W, Zhang S, et al. Using 
aripiprazole to reduce antipsychotic-
induced hyperprolactinemia: 
meta-analysis of currently available 
randomized controlled trials. Shanghai 
Arch Psychiatry. 2015;27(1):4-17. 
doi:10.11919/j.issn.1002-0829.215014

33. Shim J-C, Shin J-GK, Kelly DL, et al. 
Adjunctive treatment with a dopa-
mine partial agonist, aripiprazole, 
for antipsychotic-induced 
hyperprolactinemia: a placebo-
controlled trial. Am J Psychiatry. 
2007;164(9):1404-1410. doi:10.1176/
appi.ajp.2007.06071075

34. Xu L, Ji J, Shi H, et al. A control study 
of aripiprazole in the treatment of 
hyperprolactinemia by antipsychotics. 
Zhongguo Xing Wei Yi Xue Ke Xue. 2006; 

15(18):718-720. doi:10.3760/Cma.j.I
ssn.1674-6554.2006.08.019.

35. Chen J-X, Su Y-A, Bian Q-T, et al. 
Adjunctive aripiprazole in the 
treatment of risperidone-induced 
hyperprolactinemia: a random-
ized, double-blind, placebo-
controlled, dose-response study. 
Psychoneuroendocrinology. 
2015;58:130-140. doi:10.1016/j.
psyneuen.2015.04.011

36. Aripiprazole. In: Lexicomp Online [pro-
prietary data]. UpToDate, Inc.; 2020. 
Accessed April 20, 2020.

37. Cabergoline. In: Lexicomp Online [pro-
prietary data]. UpToDate, Inc.; 2020. 
Accessed April 20, 2020.

38. Bromocriptine. In: Lexicomp Online 
[proprietary data]. UpToDate, Inc.; 
2020. Accessed April 20, 2020.

39. Krysiak R, Kowalcze K, Szkrobka W, 
Okopien B. The effect of metformin 
on prolactin levels in patients with 
drug-induced hyperprolactinemia. 
Eur J Intern Med. 2016;30:94-98. 
doi:10.1016/j.ejim.2016.01.015

40. Krysiak R, Okrzesik J, Okopien B. The 
effect of short-term metformin treat-
ment on plasma prolactin levels in 
bromocriptine-treated patients with 
hyperprolactinaemia and impaired glu-
cose tolerance: a pilot study. Endocrine. 
2015;49(1):242-249. doi:10.1007/
s12020-014-0428-2

41. Metformin. In: Lexicomp Online [pro-
prietary data]. UpToDate, Inc.; 2020. 
Accessed April 27, 2020.

42. Kabiri M, Kamalinejad M, Bioos S, 
Shariat M, Sohrabvand F. Comparative 
study of the effects of chamo-
mile (Matricaria Chamomilla L.) 
and cabergoline on idiopathic 
hyperprolactinemia: a pilot random-
ized controlled trial. Iran J Pharm Res. 
2019;18(3):1612-1621. doi:10.22037/
ijpr.2019.1100758.

43. Subiza J, Subiza J, Hinojosa M, 
et al. Anaphylactic reaction after 
the ingestion of chamomile tea: 
a study of cross-reactivity with 
other composite pollens. J Allergy 
Clin Immunol. 1989;84(3):353-358. 
doi:10.1016/0091-6749(89)90420-X

44. Braga FTMM, Santos ACF, Bueno PCP, 
et al. Use of Chamomilla recutita in 
the prevention and treatment of oral 
mucositis in patients undergoing 
hematopoietic stem cell transplant-
ation: a randomized, controlled, 
phase II clinical trial. Cancer Nurs. 
2015;38(4):322-329. doi:10.1097/
NCC.0000000000000194

45. Samuel TA, Okonkwo CL, Ezeazuka SK, 
Ekpoiba AJ. Endocrinological and 
metabolic effects of a polyherbal 
decoction of five Nigerian 

folkloric herbs on haloperidol induced 
hyperprolactinemia. J Pharmacogn 
Phytother. 2013;5(6):114-119. 
doi:10.5897/JPP2013.0266

46. Kitajima T. Contact allergy caused 
by bamboo shoots. Contact 
Dermatitis. 1986;15(2):100-102. 
doi:10.1111/j.1600-0536.1986.tb01293.x

47. Dans AML, Villarruz MVC, Jimeno CA, 
et al. The effect of Momordica charantia 
capsule preparation on glycemic control 
in type 2 diabetes mellitus needs further 
studies. J Clin Epidemiol. 2007;60(6):554-
559. doi:10.1016/j.jclinepi.2006.07.009

48. Obembe A, Sokomba EN, Sijuwola OA, 
et al. Antipsychotic effects and tol-
erance of crude Rauvolfia vomitoria 
in Nigerian psychiatric inpatients. 
Phytother Res. 1994;8(4):218-223. 
doi:10.1002/ptr.2650080406

49. Goitre M, Bedello PG, Cane D, Alovisi V. 
[Phytophotodermatitis caused by 
fig tree]. G Ital Dermatol Venereol. 
1984;119(6):435-436.

50. Yuan H-N, Wang C-Y, Sze CW, et al. A 
randomized, crossover comparison 
of herbal medicine and bromocrip-
tine against risperidone-induced 
hyperprolactinemia in patients with 
schizophrenia. J Clin Psychopharmacol. 
2008;28(3):264-370. doi:10.1097/
JCP.0b013e318172473c

51. Man SC, Li X-B, Wang H-H, et al. Peony-
Glycyrrhiza decoction for antipsychotic-
related hyperprolactinemia in women 
with schizophrenia: a randomized con-
trolled trial. J Clin Psychopharmacol. 
2016;36(6):572-579. doi:10.1097/
JCP.0000000000000607

52. Yamada K, Kanba S, Yagi G, Asai M. 
Effectiveness of herbal medicine 
(shakuyaku-kanzo-to) for neuroleptic-
induced hyperprolactinemia. J Clin 
Psychopharmacol. 1997;17(3):234-235. 
doi:10.1097/00004714-199706000-00025

53. Abilify. Prescribing information. Otsuka 
Pharmaceutical Company. Accessed 
April 20, 2020. https://www.accessdata.
fda.gov/drugsatfda_docs/label/2014/02
1436s038,021713s030,021729s022,02186
6s023lbl.pdf

54. Saraf G, Behere RV, 
Venkatasubramanian G, Rao NP, 
Varambally S, Gangadhar BN. 
Hyperprolactinemia with aripiprazole: 
understanding the paradox. Am J 
Ther. 2014;21(3):e80-81. doi:10.1097/
MJT.0b013e3182456de7

55. Ruffatti A, Minervini L, Romano M, 
Sonino N. Galactorrhea with 
aripiprazole. Psychother 
Psychosom. 2005;74(6):391-392. 
doi:10.1159/000087790

56. Joseph SP. Aripiprazole-induced 
hyperprolactinemia in a young fe-
male with delusional disorder. Indian 

870  AM J HEALTH-SYST PHARM | VOLUME 78 | NUMBER 10 | MAy 15, 2021

D
ow

nloaded from
 https://academ

ic.oup.com
/ajhp/article/78/10/862/6150029 by Biblioteca N

acional de Salud y Seguridad social user on 08 July 2021

https://doi.org/10.1055/s-0044-102093
https://doi.org/10.1097/WNF.0000000000000175
https://doi.org/10.1097/WNF.0000000000000175
https://doi.org/10.1371/journal.pone.0139717
https://doi.org/10.1371/journal.pone.0139717
https://doi.org/10.1177/070674370505000413
https://doi.org/10.1097/JCP.0000000000000979
https://doi.org/10.1097/JCP.0000000000000979
https://doi.org/10.1007/s00213-016-4450-3
https://doi.org/10.1007/s00213-016-4450-3
https://doi.org/10.1371/journal.pone.0070179
https://doi.org/10.1371/journal.pone.0070179
https://doi.org/10.11919/j.issn.1002-0829.215014
https://doi.org/10.1176/appi.ajp.2007.06071075
https://doi.org/10.1176/appi.ajp.2007.06071075
https://doi.org/10.3760/Cma.j.Issn.1674-6554.2006.08.019
https://doi.org/10.3760/Cma.j.Issn.1674-6554.2006.08.019
https://doi.org/10.1016/j.psyneuen.2015.04.011
https://doi.org/10.1016/j.psyneuen.2015.04.011
https://doi.org/10.1016/j.ejim.2016.01.015
https://doi.org/10.1007/s12020-014-0428-2
https://doi.org/10.1007/s12020-014-0428-2
https://doi.org/10.22037/ijpr.2019.1100758
https://doi.org/10.22037/ijpr.2019.1100758
https://doi.org/10.1016/0091-6749(89)90420-X
https://doi.org/10.1097/NCC.0000000000000194
https://doi.org/10.1097/NCC.0000000000000194
https://doi.org/10.5897/JPP2013.0266
https://doi.org/10.1111/j.1600-0536.1986.tb01293.x
https://doi.org/10.1016/j.jclinepi.2006.07.009
https://doi.org/10.1002/ptr.2650080406
https://doi.org/10.1097/JCP.0b013e318172473c
https://doi.org/10.1097/JCP.0b013e318172473c
https://doi.org/10.1097/JCP.0000000000000607
https://doi.org/10.1097/JCP.0000000000000607
https://doi.org/10.1097/00004714-199706000-00025
https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/021436s038,021713s030,021729s022,021866s023lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/021436s038,021713s030,021729s022,021866s023lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/021436s038,021713s030,021729s022,021866s023lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/021436s038,021713s030,021729s022,021866s023lbl.pdf
https://doi.org/10.1097/MJT.0b013e3182456de7
https://doi.org/10.1097/MJT.0b013e3182456de7
https://doi.org/10.1159/000087790


CLINICAL CONSULTATIONANTIPSYCHOTIC-INDUCED HYPERPROLACTINEMIA

J Psychol Med. 2016;38(3):260-262. 
doi:10.4103/0253-7176.183082

57. Kenar ANI, Varma GS. 
Hyperprolactinemia with aripiprazole: 
a case report and review of the litera-
ture. Klin Psikofarmakol Bül-Bull Clin 
Psychopharmacol. 2014;24(3):257-260. 
doi:10.5455/bcp.20131021025639

58. Lewis Metcalfe WE, Washington NB, 
Brahm N. Treatment of antipsychotic-
induced hyperprolactinemia with 
bromocriptine: a case report. Ment 
Health Clin. 2013;3(3):162-166. 
doi:10.9740/mhc.n167098

59. Nunes-Nogueira VS, Gomes PL, 
da Silva EM, Atallah ÁN. 
Dopamine agonists for idiopathic 
hyperprolactinaemia and prolactinoma 
in adults. Cochrane Database Syst Rev. 
2018;2018(7). doi:10.1002/14651858.
CD009718.pub2

60. Cavallaro R, Cocchi F, Angelone SM, 
Lattuada E, Smeraldi E. Cabergoline 
treatment of risperidone-induced 
hyperprolactinemia: a pilot study. J 
Clin Psychiatry. 2004;65(2):187-190. 
doi:10.4088/jcp.v65n0207

61. Yunilaynen O, Starostina E, 
Dzeranova L, Baranov P, Dedov I. 
Efficacy and safety of long-term 
cabergoline treatment of antipsychotic-
induced hyperprolactinemia (nat-
uralistic study). Eur Psychiatry. 
2016;33:S230. doi:10.1016/j.
eurpsy.2016.01.571

62. Lee M-S, Song H-C, An H, et al. Effect 
of bromocriptine on antipsychotic 
drug-induced hyperprolactinemia: 
eight-week randomized, single-
blind, placebo-controlled, 
multicenter study. Psychiatry 
Clin Neurosci. 2010;64(1):19-27. 
doi:10.1111/j.1440-1819.2009.02032.x

63. dos Santos Nunes V, El Dib R, 
Boguszewski CL, Nogueira CR. 
Cabergoline versus bromocriptine in 
the treatment of hyperprolactinemia: 
a systematic review of randomized 
controlled trials and meta-analysis. 
Pituitary. 2011;14(3):259-265. 
doi:10.1007/s11102-010-0290-z

64. Budayr A, Tan TC, Lo JC, et al. Cardiac 
valvular abnormalities associated 
with use and cumulative exposure of 
cabergoline for hyperprolactinemia: 
the CATCH study. BMC Endocr 
Disord. 2020;20(1):25. doi:10.1186/
s12902-020-0507-8

65. Stiles CE, Tetteh-Wayoe ET, Bestwick JP, 
Steeds RP, Drake WM. A meta-
analysis of the prevalence of car-
diac valvulopathy in patients with 
hyperprolactinemia treated with 
cabergoline. J Clin Endocrinol Metab. 
2019;104(2):523-538. doi:10.1210/
jc.2018-01071

66. Steeds RP, Stiles CE, Sharma V, 
Chambers JB, Lloyd G, Drake W. 
Echocardiography and monitoring 
patients receiving dopamine agonist 
therapy for hyperprolactinaemia: a 
joint position statement of the British 
Society of Echocardiography, the 
British Heart Valve Society and the 
Society for Endocrinology. Echo Res 
Pract. 2019;6(1):G1-G8. doi:10.1530/
ERP-18-0069

67. Dostinex. Prescribing informa-
tion. Pfizer Inc. Accessed April 28, 
2020. https://www.accessdata.
fda.gov/drugsatfda_docs/
label/2011/020664s011lbl.pdf

68. Chang S-C, Chen C-H, Lu M-L. 
Cabergoline-induced psychotic 
exacerbation in schizophrenic 
patients. Gen Hosp Psychiatry. 
2008;30(4):378-380. doi:10.1016/j.
genhosppsych.2007.11.002

69. Bliesener N, Yokusoglu H, Quednow BB, 
Klingmüller D, Kühn KU. Usefulness 
of bromocriptine in the treat-
ment of amisulpride-induced 
hyperprolactinemia: a case report. 
Pharmacopsychiatry. 2004;37(4):189-
191. doi:10.1055/s-2004-827176

70. Zheng W, Yang X-H, Cai D-B, 
et al. Adjunctive metformin 
for antipsychotic-related 
hyperprolactinemia: a meta-analysis 
of randomized controlled trials. J 
Psychopharmacol (Oxf). 2017;31(5):625-
631. doi:10.1177/0269881117699630

71. Bo Q-J, Wang Z-M, Li X-B, Ma X, 
Wang C-Y, de Leon J. Adjunctive 
metformin for antipsychotic-induced 
hyperprolactinemia: a systematic re-
view. Psychiatry Res. 2016;237:257-263. 
doi:10.1016/j.psychres.2016.01.031

72. Zheng W, Li X-B, Tang Y-L, Xiang Y-Q, 
Wang C-Y, de Leon J. Metformin for 
weight gain and metabolic abnormal-
ities associated with antipsychotic 
treatment: meta-analysis of random-
ized placebo-controlled trials. J Clin 
Psychopharmacol. 2015;35(5):499-509. 
doi:10.1097/JCP.0000000000000392

73. Glucophage. Prescribing inforamtion. 
Bristol-Myers Squibb Company. 
Accessed April 29, 2020. https://
packageinserts.bms.com/pi/pi_
glucophage.pdf

74. Fukushima M, Ota H. Endocrinological 
effects of shakuyaku-kanzo-to (TJ-68) 
amd Toki-shakuyaku-san (TJ-23) in 
sulpiride-induced hyperprolactinemic 
rats. In: Hosoya E, Yamamura Y, eds. 
Recent Advances in the Pharmacology 
of Kampo (Japanese Herbal) Medicine. 
Excerpta Medica; 1998:155-162.

75. Ganzera M, Schneider P, Stuppner H. 
Inhibitory effects of the essential oil 
of chamomile (Matricaria recutita L.) 

and its major constituents on human 
cytochrome P450 enzymes. Life Sci. 
2006;78(8):856-861. doi:10.1016/j.
lfs.2005.05.095

76. Kent UM, Aviram M, Rosenblat M, 
Hollenberg PF. The licorice root de-
rived isoflavan glabridin inhibits the 
activities of human cytochrome P450S 
3A4, 2B6, and 2C9. Drug Metab Dispos. 
2002;30(6):709-715. doi:10.1124/
dmd.30.6.709

77. Li G, Simmler C, Chen L, et al. 
Cytochrome P450 inhibition by three 
licorice species and fourteen lic-
orice constituents. Eur J Pharm Sci. 
2017;109:182-190. doi:10.1016/j.
ejps.2017.07.034

78. Wang W, Tian D-D, Zheng B, et al. 
Peony-Glycyrrhiza decoction, an 
herbal preparation, inhibits clozapine 
metabolism via cytochrome P450s, but 
not flavin-containing monooxygenase 
in in vitro Models. Drug Metab Dispos. 
2015;43(7):1147-1153. doi:10.1124/
dmd.114.062653

79. VandenBrink BM, Foti RS, Rock DA, 
Wienkers LC, Wahlstrom JL. Prediction 
of CYP2D6 drug interactions from 
in vitro data: evidence for substrate-
dependent inhibition. Drug Metab 
Dispos Biol Fate Chem. 2012;40(1):47-
53. doi:10.1124/dmd.111.041210

80. Fleming T, ed. PDR for Herbal 
Medicines. 2nd revised ed. Medical 
Economics Co; 2000.

81. Serraclara A, Hawkins F, Pérez C, 
Domı ́nguez E, Campillo JE, 
Torres MD. Hypoglycemic action of 
an oral fig-leaf decoction in type-I 
diabetic patients. Diabetes Res Clin 
Pract. 1998;39(1):19-22. doi:10.1016/
S0168-8227(97)00112-5

82. Chandra AK, Ghosh D, 
Mukhopadhyay S, Tripathy S. 
Effect of bamboo shoot, Bambusa 
arundinacea (Retz.) Willd. on thyroid 
status under conditions of varying 
iodine intake in rats. Indian J Exp Biol. 
2004;42(8):781-786.

83. Welihinda J, Karunanayake EH, 
Sheriff MHH, Jayasinghe KSA. 
Effect of Momordica charantia 
on the glucose tolerance in 
maturity onset diabetes. J 
Ethnopharmacol. 1986;17(3):277-282. 
doi:10.1016/0378-8741(86)90116-9

84. Cicero AFG, De Sando V, Izzo R, 
Vasta A, Trimarco A, Borghi C. Effect 
of a combined nutraceutical con-
taining Orthosiphon stamineus effect 
on blood pressure and metabolic 
syndrome components in hypertensive 
dyslipidaemic patients: a randomized 
clinical trial. Complement Ther Clin 
Pract. 2012;18(3):190-194. doi:10.1016/j.
ctcp.2012.02.002

 AM J HEALTH-SYST PHARM | VOLUME 78 | NUMBER 10 | MAy 15, 2021  871

D
ow

nloaded from
 https://academ

ic.oup.com
/ajhp/article/78/10/862/6150029 by Biblioteca N

acional de Salud y Seguridad social user on 08 July 2021

https://doi.org/10.4103/0253-7176.183082
https://doi.org/10.5455/bcp.20131021025639
https://doi.org/10.9740/mhc.n167098
https://doi.org/10.1002/14651858.CD009718.pub2
https://doi.org/10.1002/14651858.CD009718.pub2
https://doi.org/10.4088/jcp.v65n0207
https://doi.org/10.1016/j.eurpsy.2016.01.571
https://doi.org/10.1016/j.eurpsy.2016.01.571
https://doi.org/10.1111/j.1440-1819.2009.02032.x
https://doi.org/10.1007/s11102-010-0290-z
https://doi.org/10.1186/s12902-020-0507-8
https://doi.org/10.1186/s12902-020-0507-8
https://doi.org/10.1210/jc.2018-01071
https://doi.org/10.1210/jc.2018-01071
https://doi.org/10.1530/ERP-18-0069
https://doi.org/10.1530/ERP-18-0069
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/020664s011lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/020664s011lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/020664s011lbl.pdf
https://doi.org/10.1016/j.genhosppsych.2007.11.002
https://doi.org/10.1016/j.genhosppsych.2007.11.002
https://doi.org/10.1055/s-2004-827176
https://doi.org/10.1177/0269881117699630
https://doi.org/10.1016/j.psychres.2016.01.031
https://doi.org/10.1097/JCP.0000000000000392
https://packageinserts.bms.com/pi/pi_glucophage.pdf
https://packageinserts.bms.com/pi/pi_glucophage.pdf
https://packageinserts.bms.com/pi/pi_glucophage.pdf
https://doi.org/10.1016/j.lfs.2005.05.095
https://doi.org/10.1016/j.lfs.2005.05.095
https://doi.org/10.1124/dmd.30.6.709
https://doi.org/10.1124/dmd.30.6.709
https://doi.org/10.1016/j.ejps.2017.07.034
https://doi.org/10.1016/j.ejps.2017.07.034
https://doi.org/10.1124/dmd.114.062653
https://doi.org/10.1124/dmd.114.062653
https://doi.org/10.1124/dmd.111.041210
https://doi.org/10.1016/S0168-8227(97)00112-5
https://doi.org/10.1016/S0168-8227(97)00112-5
https://doi.org/10.1016/0378-8741(86)90116-9
https://doi.org/10.1016/j.ctcp.2012.02.002
https://doi.org/10.1016/j.ctcp.2012.02.002

