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Abstract

ABSTRACT Background: Domperidone and metoclopramide are the most commonly prescribed galactogogues for enhancing

milk production, but evidence supporting their efficacy and safety is contradictory. Objectives: To evaluate the efficacy and

safety of domperidone and metoclopramide use by breastfeeding women. Search strategy: A systematic literature retrieval

of Medline, Embase, Cochrane Library, PubMed, EBSCO, Web of Science, ClinicalTrials.gov and additional bibliography was

conducted without time restriction. Selection criteria: Randomised controlled trials exploring the effects of domperidone and

metoclopramide in breastfeeding women were included. The primary outcomes were the difference in human milk volume and

maternal and neonatal side effects. Data collection and analysis: Two reviewers screened, extracted and assessed the eligible

trials independently. Effect size with 95% confidence intervals were presented using random effect model. Main results: Fifteen

studies were included. Pooled results demonstrated a low to moderate increase in daily human milk volume of 90.54 mL/day

(95%CI 65.69, 115.39), 0.04 mL/day (95%CI 28.85, 28.93) with the use of domperidone and metoclopramide, respectively. No

differences were noted in the incidence of maternal side effects with domperidone (RR1.20, 95%CI 0.74, 1.97) or metoclopramide

(RR1.23, 95%CI 0.51, 2.94). Additionally, there were no significant differences in the volume of human milk and maternal side

effects between the domperidone and metoclopramide group. Conclusions: Domperidone demonstrated a modest increase of

90.54 mL/day in milk production, and had a lower risk of side effects in mothers and infants, which could be considered as a

suitable choice for breastfeeding women. Keywords: domperidone; metoclopramide; galactogogues; human milk; side effects

INTRODUCTION

Human milk is well-known to be the optimal source of enteral nutrition to support the growth and develop-
ment of infants up to six months after birth 1. However, a general decrease in the practice of breastfeeding
has been noted in many countries. In the UK, the reported exclusive breastfeeding rate was 75% at birth
and dropped to 14.8% at 6 months 2. Similarly, it was reported that 74.4% of US infants were exclusively
breastfeeding immediately after birth, but by six months this dropped to 34.7% 3. The reason for the de-
creases is that women have been facing many challenges to maintain an adequate supply of human milk
4. The Academy of Breastfeeding Medicine (ABM) claimed that insufficient supply was one of the most
frequent causes cited by mothers to discontinue breastfeeding 5, with the reported prevalence ranging from
19.8% to 74.0% 6,7.

Multiple non-pharmacological interventions have been shown to be effective in promoting breastfeeding 8.
However, mothers may pursue therapy with galactogogues in response to insufficient milk supply since non-
pharmacologic measures did not always work 9,10. Galactogogues are pharmaceuticals or certain substances
believed to assist in the initiation, maintenance or augmentation of maternal milk supply 5. Previous studies
suggested that mothers’ demand for pharmaceutical galactogogues is increasing 11,12.

Currently, the ABM demonstrated that the most widely prescribed galactagogues are domperidone and
metoclopramide 5. Both are dopamine receptor antagonists that can promote milk production13. A survey
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also reported the use of these pharmaceuticals to enhance milk production in Canada and Switzerland14.
However, the ABM does not recommend any specific galactogogues for clinical practice due to insufficient
supportive evidence 5, and domperidone and metoclopramide are not approved as galactogogues in the US
due to cardiac-toxicity and neuro-toxicity concerns 15. Therefore, available evidence on the efficacy and
safety of domperidone and metoclopramide is controversial.

Previous systematic reviews have been published on the efficacy of domperidone in milk production 16-18.
However, there were some recent clinical trials (e.g., Rai 2016, Fazilla 2017) missing from these reviews.
Additionally, no meta-analysis of metoclopramide was conducted on the outcomes of milk volume and side
effects, and these results varied in original trials. Meanwhile, the comparative efficacy and safety between
domperidone and metoclopramide warrant synthesis and verification. In light of this, the current review
aims to systematically examine previous literature and to evaluate the efficacy and safety of domperidone
and metoclopramide use by breastfeeding women.

METHODS

Design

This review was conducted complying with the Centre for Reviews and Dissemination guidelines 19, and re-
ported following the Preferred Reporting Items for Systematic Review and Meta-analysis (PRISMA) state-
ment 20. This review was registered on PROSPERO on June 17, 2019, and the registration number is
CRD42019139249. However, a modified version was submitted on December 26, 2019 due to some practical
considerations in further implementation.

Information sources and search strategy

A systematic literature search was conducted in seven academic databases (PubMed, Embase, The Cochrane
Library, Medline, ESBCO, Web of Science and ClinicalTrials.gov) to identify publications originating from
inception to 17 October, 2019. The following terms from the National Library of Medical Subject Headings
(MeSH) including galactogogues, domperidone, metoclopramide and breast feeding were combined to identify
relevant citations. Other MeSH terms and free text terms in the PubMed database are presented in Appendix
S1. Reference lists of relevant studies were checked in order to find any missing studies. Earlier reviews that
addressed the topic of the current study were also inspected. Additionally, email alerts from four databases
(Embase, PubMed, EBSCO and Web of Science) were requested to discover any new study published prior
to this review being conducted. The remaining three databases were reviewed once a month. No time and
language restrictions were applied in the search stage. The searching strategy saved in the platform of these
databases was re-run before final analysis (in February 2020).

Eligibility criteria

The PICOS principle (population, intervention, comparison, outcomes and design) was used to construct
the clinical question and evaluate the eligibility of potentially relevant studies. The population of interest
was breastfeeding mothers with term or preterm infants experiencing normal lactation, inadequate milk
production or lactation failure. Breastfeeding is defined as feeding infants with milk directly from the
mother’s breast 21. All definitions of inadequate milk production and lactation failure were included, and
the most common definition was human milk production failing to meet the needs of infants’ daily oral
feeding requirements. The intervention group received domperidone or metoclopramide. The control group
received placebos or other compounds being considered as galactogogues. The primary outcome was the
change in daily human milk volume, and reported maternal and infant side effects after domperidone and
metoclopramide treatment. Secondary outcomes were the comparative effects between domperidone and
metoclopramide on milk output and side effects of breastfeeding women. Human milk volume was measured
in different ways with the most frequent measurement being a change in the weight of the infant after each
breastfeeding session.

Only RCTs were included in the study design. However, research published in other formats was also eligible
for inclusion if sufficient information was provided. If research was published as a conference abstract or
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letter, the corresponding author of the research was contacted to request additional information that would
meet inclusion criteria. Animal trials and articles not being able to find full-text after contacting the author
were excluded.

Study selection and data extraction

All selected articles were exported into Endnote (Version X9, 2018). Two independent reviewers filtered
the selected articles by reviewing titles and abstracts after identifying duplications. Subsequently, full-texts
were retrieved from studies that met all selection criteria. Disagreements in selection were resolved through
consensus or consultation with the third author.

Reviewers utilized a standardized data extraction sheet to independently extracted the following data: first
author, publication year, country, participant characteristics, experimental and control methods and out-
comes. Meta-analysis was conducted based on daily human milk volume and maternal side effects. The
outcome of human milk volume was considered as the changes between the final value and baseline value, or
the final value. Events of side effects were considered as reported incidences of side effects in mothers and
infants. In addition, some minor transformation of data was conducted after referring to previous researches
17,22,23 and counselling with a statistician. Disagreements in extracted data were resolved through consensus
or consultation with the third author.

Assessment of risk of bias

Two reviewers independently evaluated the risk of bias for each included study using the Cochrane Collab-
oration bias risk assessment tool and each item was assessed as “low risk”, “unclear risk” or “high risk” 24.
The GRADE (grading of recommendations, assessment, development, and evaluation) system was applied
to assess the strength of the evidence based on the meta-analysis25. Disagreements between two reviewers
were resolved by involving the third author.

Data synthesis

Review Manager software (version 5.3; the Cochrane Collaboration, Copenhagen, 2014) was employed to
conduct data analysis, with a significance level of 0.05. Risk ratio (RR) was utilized for dichotomous
variables, and mean difference (MD) for continuous variables. Formulas used to calculate the changes in
human milk volume were adopted from the previous review evaluating the efficacy of domperidone on milk
production 18. Summary measures were presented using effect size with 95% confidence intervals (CI). The
inverse variance/Mantel-Haenszel method was used to integrate effect size with a random effects model.
The random effects model was employed due to data not being similar (e.g., women with different delivery
mode). Heterogeneity was quantified using Chi-square combined with I² statistics in each pooled analysis.
Heterogeneity was not regarded as important if I² was less than 40% or the p -value of Chi-square test was
greater than 0.1 26.

RESULTS

Study selection

Totally, fifteen studies met inclusion criteria after 2137 articles were identified from PubMed (n=250), Em-
base (n=615), Cochrane Library (n=145), Medline (n=300), EBSCO (n=580), Web of Science (n=231),
ClinicalTrials.gov (n=13) and other sources (hand searching of references) (n=3). After several screenings,
2122 articles were excluded and 15 articles on domperidone and metoclopramide were retained for qualitative
synthesis. Furthermore, literature retrieval was re-run before the final analysis (in February 2020) and no
eligible trial was found. Therefore, fifteen studies were ultimately retained for qualitative synthesis 27-41, and
twelve trials were entered into the meta-analysis (see Figure 1).

Study characteristics

Fifteen RCTs involving 710 mothers were included in the current review. Ten trials were conducted in high-
income countries: three in Canada28,29,34, two in the US 39,40, two in Finland 36,38, one in Australia27, one in

3



P
os

te
d

on
A

u
th

or
ea

24
F

eb
20

20
—

C
C

B
Y

4.
0

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
58

25
56

53
.3

13
51

06
5

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
as

n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

at
a

m
ay

b
e

p
re

li
m

in
ar

y.

England 30 and one in Belgium 37. The remaining five trials were conducted in the low- and middle- income
countries, with one in Thailand31, Pakistan 32, India33, Indonesia 35 and Iran41. The detailed characteristics
of the included studies are summarized in Table S1.

Risk of bias of included studies

The risk of bias assessment of included studies is summarized in Table S2, and a detailed description and
justification are outlined in Appendix S2. Overall, the main area of possible bias in the original studies was
related to the three aspects. An inadequate introduction of protocol resulting in ‘unclear risk of reporting
biases’ in most of studies 27,28,30-33,36-41. The ‘unclear risk of selection biases’ was observed in seven studies,
with lacking the clear demonstration of allocation concealment or randomisation process27,28,32,35-38. Five
studies were related to the ‘unclear risk of attrition biases’ due to unclear reasons for participants’ withdrawal
27,36,38-40.

Results of Individual Studies

Human milk volume

All studies of domperidone showed significantly higher human milk volume in the domperidone group than
in the placebo group27-29,31-35. However, the outcome of human milk volume varied in the metoclopramide
compared with the placebo group. Two studies reported that milk volume was significantly increased in
breastfeeding mothers who received metoclopramide treatments37,38. The other three studies showed that
metoclopramide was not associated with human milk production39-41. The remaining study stated that
both 30 mg and 45 mg of metoclopramide significantly increased the daily milk volume, whereas 15 mg
did not differ significantly from the placebo group36. Additionally, two studies reported that mothers using
domperidone had a slighter higher milk output than the metoclopramide group, although there were no
significant differences27,30.

Side effects

Four studies of domperidone 27,30,31,34 and six studies of metoclopramide 27,30,36,38,40,41 reported maternal or
neonatal side effects, or both. The details are listed in Table S3. No maternal side effects were reported in four
trials of domperidone 28,29,33,35 and one trial of metoclopramide 37. Neonatal side effects were reported in
three trials of domperidone 28,29,34 and two trials of metoclopramide 36,37. However, two trials of domperidone
28,29 and one trial of metoclopramide36 found no side effects in infants. The remaining studies did not mention
side effects as outcome measurements32,39.

Synthesis of Results

Human milk volume

Six RCTs of domperidone involving 247 mothers of preterm infants27-29,33-35 provided data on the daily
human milk volume. The random effects model showed that domperidone increased daily human milk volume
by 90.54mL/day (95%CI [65.69, 115.39],p<0.001 ), with an acceptable statistical heterogeneity (I2 =8%,
p<0.001 ).

Metoclopramide was evaluated in three RCTs involving 99 mothers of preterm infants 27,39,40. There was
no statistically significant difference in daily human milk volume between the metoclopramide group and
the placebo group (MD=0.04mL/day, 95%CI [-28.85, 28.93], p =1.00). No evidence of heterogeneity was
observed in metoclopramide (I2 =0%,p =0.64). Additionally, the meta-analysis on women with term infants
was not performed due to original data limitations. The details are listed in Figure 2.

Maternal side effects

Side effects of domperidone were assessed in six RCTs27-29,33-35 involving 249 mothers with preterm infants.
No statistically significant in the incidence of side effects was observed between the domperidone group and
the placebo group (RR=1.20, 95%CI [0.74, 1.97], p =0.46). No heterogeneity was found in domperidone (I2

=0%, p =0.53). No pooled results on term infants were available due to the insufficient data provision.
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Regarding metoclopramide, three RCTs including 188 women of term infants36,37,41 reported the incidences
of side effects. There were no significant differences in women of term infants (RR=1.09, 95%CI [0.31, 3.84],
p =0.90) between the two groups. A higher heterogeneity was observed in women of term infants, with the
value of 68% (I2 =68%,p =0.08). A different dosage may be the reason for the heterogeneity. Women in
Tabrizi’s study took 30mg of metoclopramide daily 41, and the events of maternal side effects in Kauppila’s
study were due to three different dosages36. No pooled results on preterm infants were available due to the
insufficient data provision. The details are listed in Figure 3.

Domperidone versus Metoclopramide

Outcomes on milk production

Data on milk production of domperidone versus metoclopramide were found in two RCTs involving 85
mothers 27,30. The use of domperidone resulted in a slightly higher volume of expressed milk compared with
a placebo, but no significant difference was observed (MD=33.36mL/day, 95%CI [-17.74, 84.47], p =0.20).
No heterogeneity was observed in the two studies (I2 =0%, p =0.96). The details are listed in Figure S1.

Outcomes on maternal side effects

Data on the incidence of maternal side effects of domperidone versus metoclopramide were found in two
RCTs involving 85 mothers27,30. No significant difference was found between the incidence of maternal side
effects between the domperidone group and the metoclopramide group (RR=0.65, 95%CI [0.23, 1.81], p
=0.41). There was no heterogeneity in the two studies (I2 =0%, p =0.38). No neonatal side effects were
observed in the two studies 27,30. The details are listed in Figure S2.

In summary, the current meta-analysis was identified in twelve RCTs involving 540 mothers. If there were
three arms (two experimental groups and one control group) in included studies, arms matching the inclusion
criteria were chosen 27. All pooled analyses and the GRADE evidence profile of the current review are listed
in Table S4.

DISCUSSION

Main findings

This current review suggested that domperidone and metoclopramide produced an increased milk supply in
breastfeeding women, 90.54mL/day and 0.04mL/day. There were no significant differences in maternal side
effects with the use of domperidone and metoclopramide, and no serious adverse effects were observed in
these two pharmaceuticals. Additionally, no significant differences in human milk volume and maternal side
effects were observed between the domperidone and metoclopramide group. Therefore, domperidone may be
more suitable for promoting milk supply when compared with metoclopramide due to moderate increases in
human milk volume and the lower risks of side effects among mothers and infants.

Strengths and Limitations

The comparisons between domperidone and metoclopramide on human milk volume and side effects in the
current meta-analysis are the first reported comparisons. Meanwhile, the pooled results on the efficacy and
safety of metoclopramide are also the first explored analysis. Additionally, the current meta-analysis of
domperidone included all eligible trials, which may be helpful to provide more comprehensive and robust
conclusions.

However, there are some limitations in this study. First, the homogeneity of the included studies varies in
some aspects: participant characteristics (e.g., gestational weeks, delivery mode), intervention dosage and
duration, and the definition of insufficient milk supply. These differences may lead to doubtful results, imply-
ing the need for more standard designed trials. Second, the outcome of human milk volume in domperidone
and metoclopramide was found in women of preterm infants, so it cannot be generalized to mothers with
term infants. Third, the small number of participants is an important limitation. But the researchers have
systematically reviewed and synthesized all eligible trials compared with other reviews. Fourth, older and
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low-to-moderate quality original studies were included to achieve a more systematic and comprehensive un-
derstanding of domperidone and metoclopramide. More high quality and multi-centre original studies to
explore the efficacy and safety of domperidone and metoclopramide are recommended. Fifth, researchers of
the current study intended to conduct meta-analysis for synthesizing other clinically relevant outcomes (e.g.,
milk components, infant weight gain), but were unable to do so due to inadequate and unavailable data
of the original trials. More specific and follow-up indicators should be the focus of future studies. Finally,
selection bias may exist in this research because only articles published in English were included.

Interpretation

The current findings are consistent with previous meta-analysis using domperidone to significantly increase
human milk volume17,18. This consistence could be owing to the mechanism of domperidone, which is a
dopamine antagonist that can enhance milk volume through stimulating prolactin release5. Metoclopramide
is another dopamine antagonist, but previous studies reported conflicting results of metoclopramide on
human milk volume. A recent trial of metoclopramide involving 112 women of term infants supported the
current results 41. The shorter intervention duration might be the similarity in considering the insignificant
results. However, an older study showed an increased milk yield after metoclopramide therapy 42, which was
inconsistent with the current study. The intervention duration should be taken into consideration to explain
this difference. The mean intervention duration in the current review was about eight days and four weeks
in the trial. Another consideration might be the participants’ characteristics. This trial included women of
term infants, whereas women with preterm infants were included in the meta-analysis.

The current results supported a previous review showing no significant maternal adverse events among dom-
peridone and placebo groups17. It can be explained that domperidone may be associated with a small risk of
side effects. Moreover, no serious adverse events were found in the current review. A population-based cohort
study involving 247,349 women reported no ventricular arrhythmias or sudden cardiac deaths among dompe-
ridone users 43. A recent meta-analysis involving 390 patients ranging from infants to adults also suggested
domperidone does not result in QT prolongation44. A previous study identified that the risks associated with
domperidone among lactating women with no history of cardiac arrhythmia were less 45. However, a recent
systematic review concluded that oral domperidone usage was associated with a significantly increased risk
of cardiac arrhythmia and sudden cardiac death, while most of the participants in the meta-analysis were
male and elderly 46. Similarly, no significant difference in maternal side effects was observed between the
metoclopramide and placebo group, which reveals a decreased likelihood of side effects when taking me-
toclopramide. A cohort study involving 113,612 women also reported that there was no relationship between
women who used metoclopramide and the increased risk of any several adverse effects 47. However, metoclo-
pramide has the potential to cross the blood-brain barrier, so it could be induced central nervous system side
effects, while it was mostly reported in elder person48,49. Therefore, a benefit-risk analysis should be done
of breastfeeding women who received domperidone and metoclopramide. Additionally, neonatal side effects
were rarely reported in the review, but it should be of concern in further studies.

Most importantly, dose-effects of domperidone and metoclopramide on milk production and side effects were
reported in previous studies. A randomised crossover trial illustrated that both 30mg and 60mg doses resulted
in significant increases in milk production among mothers of preterm infants, but women who received 60mg
doses had higher value in increased milk volume than 30mg (367% and 215%, respectively)50. Another RCT
involving 15 women of preterm infants showed a dose of domperidone of 60mg was associated with a clinical
increase in milk production when compared with 30mg51. But the trial also reported that women who
received 60mg of domperidone reported more frequency of side effects comparing with 30mg of domperidone
51. A case-control study revealed that high doses of domperidone were associated with sudden cardiac death
52. Concerning metoclopramide, a placebo-controlled, cross-over trial including women with term infants
demonstrated that doses of 30mg or 45mg significantly increased human milk volume, whereas 15mg of
metoclopramide showed no significant effects 36. Moreover, in respect to neonatal side effects, an infant of
a mother who took 45mg/day showed some intestinal discomfort 36. Therefore, dose-effects of domperidone
and metoclopramide should be taken into consideration in the future.
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Certainty, it should also be noticed that no significant difference in human milk volume and maternal
side effects was found between the domperidone and metoclopramide group. Both domperidone and me-
toclopramide are dopamine D2 receptor antagonists, thus having the similar mechanism to promote milk
production53. Therefore, metoclopramide could be considered as an alternative treatment for domperido-
ne on breastfeeding production. However, considerations should be taken seriously when prescribing these
medicines because some adverse outcomes were also related to the two pharmaceuticals 13,54.

CONCLUSIONS

Considering the evidence of risk-benefit analysis described, the use of domperidone may be more suitable
for breastfeeding women, with the modest increase of 90.54mL/day of human milk volume and lower risk
of side effects in mothers and rare side effects in infants. Metoclopramide may be an alternative treatment
when domperidone is unsuitable for mothers with history of cardiac disease. Moreover, dose-response of
domperidone and metoclopramide in human milk volume and side effects should be addressed in further
studies. However, the information in the current review could be insufficient to make definitive recommen-
dations on intervention dosage and duration among domperidone and metoclopramide. More information
from high-quality multi-centre RCTs is needed to determine appropriate dosages and duration of use during
breastfeeding.
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Figure/Table legends

Figure 1. PRISMA flow diagram

Figure 2. Forest plot of domperidone/metoclopramide versus placebo of the changes in milk volume

Figure 3. Forest plot of domperidone/metoclopramide versus placebo regarding side effects. All meta-
analysis was conducted in women of preterm infants except that the side effects between metoclopramide
group and placebo group included mothers with term infants

Figure S1. Forest plot of domperidone versus metoclopramide regarding milk production

Figure S2. Forest plot of domperidone vs metoclopramide regarding side effects

Table S1. Characteristics of included studies

Table S2. Risk bias of included studies

Table S3. Side effects of domperidone and metoclopramide

Table S4. Effect estimates and GRADE evidence profile comparing galactogogues versus placebo. I-V,
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Inverse-Variance; M-H, Mantel-Haenszel; GRADE, Grading of Recommendations, Assessment, Development,
and Evaluation

Appendix S1. The PubMed search terms

Appendix S2. Risk of bias evaluations for individual studies
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