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ABSTRACT
Objective To compare the effects of metoclopramide
and domperidone on the breast milk output of mothers
with infants in neonatal intensive care.
Design Double-blind randomised controlled trial.
Setting Tertiary level neonatal intensive care unit (NICU).
Sample Eighty mothers expressing breast milk for their
infants (mean gestational age 28 weeks) based in NICU and
the amounts expressed fell short of the prescribed target.
Intervention Mothers were randomised to receive
domperidone or metoclopramide for 10 days (10 mg
three times a day).
Outcome measures Total milk volume daily for up to
10 days before the medication, 10 days during the trial
and up to 10 days after medication. Adverse side effects
were also recorded.
Results Mothers produced more milk in the
domperidone group and achieved a mean of 96.3%
increase in milk volume (mean increase/pretrial volume)
compared with a 93.7% increase for metoclopramide.
After adjusting for the amount of milk produced prior to
medication, the mean amount of milk produced while
taking medication for those on domperidone was 31.0
ml/24 h (95% CI −5.67 to 67.6) greater than the mean
for those on metoclopramide. Seven mothers taking
metoclopramide reported side effects and three taking
domperidone; a further eight women (of 29) who had a
follow-on prescription for metoclopramide also reported
side effects.
Conclusions Oral domperidone and metoclopramide
increased the volume of milk produced by mothers
who are expressing to feed their babies in NICU. There
were small differences in milk output between the two
medications and in the incidence of side effects, but the
differences were non-significant.

INTRODUCTION
Breast milk is the optimum food for preterm and
term infants, reduces the risk of infection (including necrotising enterocolitis) and improves neurodevelopmental outcomes.1–4 Consequently, the
mothers of infants in neonatal care are encouraged to provide expressed breast milk although
they may often ﬁ nd it difﬁcult to produce adequate quantities to meet their infant’s needs over
the longer term before their baby can feed at the
breast. This can be further exacerbated by the
range of experiences and emotions that mothers experience in the neonatal intensive care unit
(NICU), including exhaustion, anxiety and unresolved grief. 5 6
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What is already known
Metoclopramide and domperidone (10 mg orally
three times a day) both increase breast milk
production by their effect on prolactin secretion.

What this study adds
▶

▶

This is the first trial to compare the
enhancing effects of domperidone with
metoclopramide on breast milk output
and to record any maternal side effects
systematically.
There were small differences in the milk
output between the two medications and
in the incidence of side effects, but the
differences were non-significant.

Frequent and efﬁcient milk removal is essential
for continued production of breast milk. Nonpharmacological interventions such as holding
their baby in close skin-to-skin contact, expressing milk as soon after delivery as possible, frequent pumping up to 12 times in 24 h, lactation
counselling and relaxation techniques may all be
beneﬁcial. 7–9 However, some mothers are recommended pharmacological methods to increase
their milk supply when their lactation starts to
fail. Most galactogogues exert their pharmacological effects through interactions with dopamine receptors, resulting in increased prolactin
levels, and thereby augmenting milk supply.10
Metoclopramide is most commonly used, due
to its documented efﬁcacy and safety in women
and infants.11–13 It crosses the blood–brain barrier and very rare side effects in mothers may
include tremor, bradykinesia (slow movements)
and other dystonic reactions. Domperidone does
not readily cross the blood–brain barrier and is
less likely to cross into breast milk than metoclopramide, thus decreasing any risks of toxicity to
mother and infant; and rare transient side effects
include abdominal cramps and headache.14–16
Currently, in the UK both medications are given
for at least 10 days to enhance milk production,
but their use as galactogogues is not licensed
( ht t p: //w w w.nel m .n h s.u k /en /Ne L M -A rea /
Evidence/Medicines-Q--A/Drug-treatment-ofinadequate-lactation).
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Small amounts of both medications have been detected
in breast milk samples, with no adverse effects to babies
reported. Studies have examined the effects of the medications compared with placebo,11 15 on the composition
of breast milk,17 on serum prolactin levels13 15 18 19 and the
transfer of medication into the newborn.16 20 A comparative
study between the two drugs focused on prolactin responses
in non-pregnant women rather than milk production in
breastfeeding mothers. 21 This is the ﬁ rst trial to compare the milk enhancing effects of domperidone with
metoclopramide and to record any maternal side effects
systematically.

METHODS
A prospective randomised blinded controlled trial study was
carried out. Mothers of infants in one tertiary NICU, who
were expressing their breast milk, were invited to document
milk production at each expression in a systematic fashion, using a standard data collection sheet. The 24 h totals
gave the baseline values for milk production and enabled
the staff to provide advice on the efﬁcient milk expression
techniques.
Mothers not producing 160 ml/kg/day for their baby after
several days of expressing were encouraged to express more
frequently (at least eight times in 24 h) and increase skinto-skin (kangaroo) contact with their baby. Those still not
reaching the target volume were invited to enter the trial and
given the information sheet; 160 ml/kg/day is the average
milk volume prescribed for preterm babies once they reach
full feeds in order to optimise nutrition. The ﬁ nal volume of
milk recommended varies with gestational age and postnatal
age. Mothers who consented were randomised to take either
metoclopramide or domperidone for 10 days (both drugs prescribed at 10 mg three times a day), after consultation with

an obstetrician. A letter was faxed to the mother’s general
practitioner (GP), if they were no longer an in-patient, to
inform them about the trial.
Permission was obtained to use the milk expression data collected prospectively for 10 days before the medication started,
for 10 days when they were taking the medication and for 10
days after the medication had ﬁ nished. Mothers were also
asked to record any side effects that they experienced as free
text on the data sheet.
Randomisation and packing of the drugs was carried out
by the University Hospitals Bristol pharmacy; sequentially
numbered identical bottles containing identical capsules were
produced. Each bottle was labelled with the name of the
trial (identifying both medication names) and a number. The
medication was encased in a gelatine capsule to ensure that
mothers and staff were blind to which drug they were taking. Randomisation was blocked, allocation based on random
number tables, and the randomisation code was kept by the
pharmacy and by the principal investigator. The bottles were
dispensed and recorded by the lactation specialist.
All mothers under 16 years of age were excluded from the
study and also any mother who had had an adverse reaction
to either drug in the past or who was taking other medication
that might be contraindicated.
Original sample size calculations showed that to detect 0.5
SD difference (medium-sized effect) in the increase in the volume of milk produced (from days 1 to 10) between the two
groups with 80% power (0.05 level of signiﬁcance), 64 women
with complete data would be needed in each group.
The primary outcome measure was breast milk volume per
24 h when the medication was being taken. Secondary outcomes were the volume of milk produced after the course of
medication had ﬁ nished and the frequency of adverse maternal side effects in each medication group.

Figure 1 Flow diagram of mothers in the breast milk trial.
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Table 1

Demographics of all 80 mothers recruited to the breast milk trial

Number
Mother’s age (years)
Baby gestation (weeks)
Birth weight (kg)
First expressed (h)
Baby age when drug started (days)
Partner
Primiparous
Previous breastfeeding
Smoker
Drinks alcohol
Infertility treatment
Polycystic ovary syndrome
Other endocrine disease
Breast changes (antenatal)
Emergency caesarean delivery
Singleton
Early skin-to-skin contact with the baby
Early breastfeed (within 1 h of delivery)
Given formula in the neonatal intensive care unit
Baby gender: males

In trial

In trial

Domperidone

Metoclopramide

No trial data

Total

31
Mean (SD)
30.7 (5.6)
28.6 (4.0)
1.534 (0.922)
28.6 (14.7)
29.4 (26)
N (%)
29 (93.5%)
22 (71%)
7 (22.6%)
5 (16%)
5 (16%)
3 (9.7%)
4 (13%)
1 (3.2%)
24 (77.4%)
15 (48.4%)
24 (77.4%)
8 (25.8%)
5 (16%)
18 (58%)
21 (68%)

34
Mean (SD)
31.9 (6.8)
27.84 (3.5)
1.233 (0.749)
29.8 (24.3)
27.5 (20.3)
N (%)
33 (97%)
23 (67.6%)
8 (23.5%)
3 (8.8%)
3 (8.8%)
7 (20.6%)
5 (14.7%)
2 (5.9%)
28 (82.4%)
20 (58.8%)
28 (82.4%)
9 (26.5%)
5 (14.7%)
14 (41.2%)
19 (56%)

15
Mean (SD)
29.1 (7.0)
29.73 (3.9)
1.844 (1.227)
29.2 (21.1)

80
Mean (SD)
30.9 (6.4)
28.48 (3.8)
1.464 (0.936)
29.2 (20.2)

N (%)
14 (93.3%)
8 (53.3%)
5 (33.3%)
2 (13.3%)
2 (13.3%)
2 (13.3%)
1 (6.7%)
1 (6.7%)
13 (86.7%)
7 (46.7%)
10 (66.7%)
2 (13.3%)
1 (6.7%)
11 (73.3%)
6 (40%)

N (%)
76 (95%)
53 (66.2%)
20 (25%)
10 (12.5%)
10 (12.5%)
12 (15%)
10 (12.5%)
4 (5%)
65 (81.2%)
42 (50.6%)
62 (77.5%)
19 (23.8%)
11 (13.8%)
43 (53.8%)
46 (57.5%)

Figure 2 Average milk output (ml per 24 h) over the medication phase of the study for mothers taking domperidone or metoclopramide (drug
days 1–10) and for 4 days before (pre-7 to pre-10).
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The demographic characteristics were tabulated by the
treatment group, and as the premedication milk volume differed between the two groups, regression analysis was used to
compare the milk volumes for the medication phase.
A graph of milk output was created using the last observation carried forward to ensure that all subjects had data for the
10 medication days and the last 4 days before randomisation, as
not all had data for 10 days before medication. Consequently,
using a mean value for premedication milk output produced a
biased predictor of milk output when on medication. To avoid
this bias, a multilevel model was used in which all milk volumes recorded were used for each woman, and a factor ﬁtted
for individual women and the number of days before randomisation. Multiple observations for each woman were controlled
for in estimating the standard errors using the robust method
in STATA v 9.
Research ethics approval was obtained from the Central and
South Bristol Research Ethics Committee and research governance approval from the North Bristol NHS Trust Research
and Development Department.

RESULTS
The ﬂow of participants through the trial is shown in
ﬁgure 1. Mothers were recruited to the trial from April 2007 to
March 2010. Eighty mothers agreed to take part and were randomised to take one of the medications, 15 were excluded as
they stopped expressing or taking the drugs soon after being
randomised and 65 mothers completed the trial. Fifty mothers
continued to collect data for several days after completing the
medication phase and provided follow-up data for milk output without medication. Demographic information for all 80
mothers in the trial is shown in table 1. Two mothers had term
babies (40 weeks gestation; one in each medication group) and
the remaining babies had a mean gestational age of 28 weeks
(range 23–35 weeks). The 15 excluded women came equally
from both groups (7 of 38, 18.4% domperidone; 8 of 42, 19%
metoclopramide).
Table 2 Mean unadjusted milk volumes (ml per 24 h) for 65 mothers
in the medication phase of the trial and mean differences with 95% CIs
Mean difference
(domperidone –
Domperidone Metoclopramide metoclopramide)
n=31 (SD)
n=34 (SD)
(95% CI)
Mean premedication milk 173.6 (126.2) 132.5 (115.4)
volume (ml)
Mean medication phase 284.7 (158.0) 211.5 (154.3)
milk volume (ml)

42.9 (−16.1 to 101.9)
74.1 (−3.4 to 151.7)

Milk output
Milk output from 4 days before medication and during the
medication phase is shown in ﬁgure 2. Table 2 shows the milk
output per day for the 65 mothers with complete data for the
medication phase of the trial. Initial comparisons indicated
that those in the domperidone group produced more milk (42.9
ml/day) than those in the metoclopramide group. The domperidone group achieved a mean of 96.3% increase in milk volume (mean increase/premedication volume) compared with a
93.7% increase in the metoclopramide group.
Regression analysis was carried out for all 65 mothers and
table 3 shows the results for the differences in milk volume
between the groups during the medication phase. After adjusting for the amount of milk produced individually prior to being
on the medication and time on medication, the estimated difference in the amount of milk produced while taking medication
for those on domperidone was 31.0 ml per 24 h (95% CI: −5.7 to
67.6) greater than the mean for those on metoclopramide (not
statistically signiﬁcant). The results were very similar for the
50 mothers with data for all three time periods. Milk volumes
were consistently greater in the domperidone group compared
with the metoclopramide group. Milk production after the end
of the medication was adjusted for premedication milk output and for milk volumes when taking the medication, which
reduced the difference to 15.3 ml (95% CI −40.1 to 70.6).

Side effects
Ten women (15.4%) reported 12 side effects when taking the
medication as shown in table 4. Over 20% (7) of the mothers
taking metoclopramide reported side effects and 9.7% (3) of
those taking domperidone. Only one woman stopped taking the trial medication (metoclopramide) after 5 days due
to bad headaches and dry mouth; all the others tolerated any
side effects as they were keen to keep their increased milk
production going.
Thirty-one mothers obtained a prescription for metoclopramide (29) or domperidone (2) from their GP after the trial
medication and post-trial medication data collection period
had ﬁ nished. Milk output data from this subsequent phase
(when some were on open-label prescription drugs) were not
analysed, but the side effects recorded were included. Of the
29 women who had a follow-on prescription for metoclopramide, eight (27.6%) reported side effects, 6 (75%) of whom
had taken domperidone as their trial medication. These side
effects included those reported during the trial (diarrhoea,
mood swings) but also depression (2), itchy skin, tiredness,
restless legs and less effective milk stimulation. One woman
also reported switching to domperidone (prescribed by her

Table 3 Regression results comparing the differences in the milk output between domperidone and
metoclopramide before and after adjusting for baseline milk outputs
Domperidone>metoclopramide
Estimates adjusting for the day of output
Estimated difference before medication (n=65)
Estimated difference during medication (n=65)
Estimated difference after medication (n=50)*
Adjusted differences (adjusted for the day of output and baseline milk output)
Estimated difference during medication (n=65)
Estimated difference after medication (n=50)*

Mean difference (95% CIs)

p Value

41.5 (−17.9 to 100.8)
75.2 (−0.1 to 150.3)
82.2 (−2.4 to 166.9)

0.171
0.05
0.057

31.0 (−5.67 to 67.9)
15.3 (−40.1 to 70.6)

0.098
0.589

*Although the difference after treatment appears to be higher, this is due to the fact that the women who collected postmedication data were those who were less likely to seek a further prescription, and therefore those with larger milk volumes.
Once the baseline milk volumes had been taken into account, the true difference is much smaller.
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Table 4 Types of side effects experienced by 10 women taking the
galactogogues during the trial (two women experienced two side
effects each) and eight women when taking post-trial (open-label)
metoclopramide (no side effects reported for open-label domperidone)
Side effect
Headache
Diarrhoea
Mood swings
Depression
Feeling dizzy
Change in appetite
Dry mouth
Tingling, stinging,
uncomfortable breasts
Restless legs
Itchy skin
Less effective galactogogue
Total

Domperidone Metoclopramide Post-trial
(three women) (seven women) metoclopramide
1
1
1
0
1
0
0
0

3
1
1
0
0
1
1
1

0
1
2
2
0
0
0
0

0
0
–
4

0
0
–
8

1
1
1
8

breast milk supply for their infants in neonatal care, due to
its safety in women and infants.11–13 However, domperidone,
which does not cross the blood–brain barrier as readily as
metoclopramide, may be a safer alternative. Domperidone has
been shown to be effective in increasing breast milk volumes
in small trials, with only low levels of the medication being
detected in breast milk, thus minimising any risk to breastfed infants.15 16 Future research could explore these effects in
larger trials to add to the evidence to inform those prescribing
galactogogues for women.
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