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Metoclopramide for Milk Production in
Lactating Women: A Systematic Review
and Meta-Analysis
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Background: Breastfeeding is recognized as the optimal form of nutrition for the physical and neurological devel-
opment of infants and is considered the most significant way to prevent child mortality. This study aimed to assess
the effectiveness of metoclopramide for enhancing milk production in lactating women.

Methods: We searched the Cochrane Central Register of Controlled Trials and MEDLINE for randomized con-
trolled trials comparing metoclopramide with a placebo, no treatment, or other galactagogue drugs. We included
breastfeeding women with term or preterm infants.

Results: We retrieved 164 records from our search of the electronic databases and 20 records from other sources.
Eight trials involving 342 lactating women that used metoclopramide were included in this review after assessing
the eligibility criteria. The meta-analysis of these trials revealed that metoclopramide did not increase the milk vol-
ume of the intervention groups compared to that of the control groups. There was a significant increase in the se-
rum concentrations of prolactin when the mothers were administered metoclopramide. No significant adverse
events were reported.

Conclusion: Metoclopramide did not improve milk production in lactating women. Therefore, we do not recom-
mend using metoclopramide to increase milk production in lactating women.
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INTRODUCTION

Breastfeeding is the accepted, optimal form of nutrition for the physi-
cal and neurological development of infants, and is considered the
most significant way to prevent child mortality. Indeed, it has been es-
timated that interventions to promote breastfeeding could prevent
13% of all deaths in children <5 years old in developing countries."
Therefore, the World Health Organization (WHO) recommends the
exclusive breastfeeding of children for the first 6 months of life to
achieve optimal growth.?

Although the baby-friendly hospital initiative established by the
WHO and United Nation International Children’s Emergency Fund
(UNICEF) in 1991 has improved support for breastfeeding initiation in
hospitals, similar community support has not been observed.” Many
women initiate breastfeeding, but do not continue for the length of
time recommended by the WHO. They tend to breastfeed for a shorter
duration because of the perception of having an inadequate milk sup-
ply.*? This misconception is commonly caused by a lack of awareness
of the normal physiology of lactation.”

Nevertheless, consideration must also be given to the fact that lacta-
tion is a symbiotic process between mothers and infants, which can be
affected by numerous factors such as maternal and neonatal health,
medical conditions, improper breastfeeding techniques, breastfeeding
attachment, feeding frequency, psychological state of the mother (e.g.,
stress and confidence levels), and pain (including painful nipples).”

It is recommended that practitioners evaluate and improve feeding
practices to facilitate the use of proper and correct techniques to man-
age low milk supply in women with healthy infants.”” When non-
pharmacological measures fail to satisfactorily addressed milk pro-

duction challenges, galactagogues can be the next alternative to facili-

164 Records identified
through database
searching

20 Additional records
identified through
other sources

| ]
v

112 Records after
duplicates removed

v

112 Records screened }—>| 99 Records excluded
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tate increasing milk supply.” Galactagogues are drugs that stimulate
and sustain adequate milk production® and can be categorized into
two groups: pharmacological agents and natural products, such as
fenugreek.” Pharmacological galactagogues are commonly prescribed
by practitioners.

Metoclopramide is one such drug option, and clinical data shows its
efficacy in promoting milk production in women.” Studies in develop-
ing countries have reported that metoclopramide enhances lactation
in women who have experienced a severe decrease in milk supply.'”
However, there is some controversy surrounding the use of metoclo-
pramide because of its adverse events, such as maternal depression
and tardive dyskinesia.'”

Metoclopramide is a dopamine antagonist that increases prolactin
levels, thereby initiating or augmenting milk production” and has
been used off-label by practitioners. Although practitioners tend to use
domperidone rather than metoclopramide presently because of safety
issues, metoclopramide is still the drug of choice in certain countries,
especially developing countries, as it is cheaper. While the efficacy and
adverse events of metoclopramide have been examined in studies
with large samples, the effectiveness and safety of the drug continue to
be debated and, therefore, should be explored further. In this review,
we assess the effectiveness of metoclopramide for milk production in

lactating women.

METHODS

1. Eligibility Criteria
We considered only randomized controlled trials (RCTs) that com-
pared metoclopramide with a placebo, no treatment, or other galacta-

gogues. We excluded quasi-randomized trials from the assessment

13 Full-text articles
assessed for eligibility

5 Full-text articles excluded with reasons:
- There is no control group (n=1)
- A letter to the editor (n=1)
v - Non-comparable population (n=1)
- An educational article on galactogogues (n=1)
- A systematic review and meta-analysis (n=1)

v
8 Studies included in
qualitative synthesis

v
6 Studies included in
quantitative synthesis
(meta-analysis)
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Figure 1. Study flow diagram.
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women with para 1-3 who had achieved a full-term normal birth following

an uncomplicated pregnancy
- All 21 patients had a history of defective lactation.

- Single center
- 50 mothers of hospitalized infants <4 months old with partial or complete LF

Participants
- 51 puerperal women: 30 puerperal women with normal lactation and 21
- Single center

- No exclusion criteria were described.

Method

Unclear
RCT

Country
Mexico
India

Table 1. Continued
Author (year)
Guzman et al.'?

(1979)
Seema et al.?!

https://doi.org/10.4082/kjfm.20.0238

considered positive if (1) a
tingling sensation was

25): no treatment

- Control group (n

(1997)

- Duration of treatment: 10 days

- No exclusion criteria were described.

experienced in the breast
while breastfeeding (in

- Duration of follow-up: 14 weeks

complete LF), (2) there was

the appearance of milk on
manual expression (in

Nik Hazlina Nik Hussain, et al. ® Metoclopramide for Milk Production in Lactating Women

complete LF), (3) there was

a decrease in the quantity
of top-up milk fed to the

infant per day, and (4) infant

weight gain.

RCT, randomized controlled trial; PO, orally; TDS, 3 times a day; LF, lactation failure; BD, twice a day.

and included breastfeeding women with term or preterm infants who
wanted to increase their milk production or who were having lactation
problems. The intervention group treatment in each study included
oral administration of metoclopramide 10 mg at any frequency and for
any duration. The comparison groups received placebos or other ga-
lactagogues such as domperidone, or no treatment.

Milk production was assessed by measuring the volume of ex-
pressed breast milk over at least 7 days and up to 14 days from the start
of administration of the medication or the placebo. The effects of the
intervention on milk production were observed for the duration of at
least 7 days. The follow-up period for primary outcomes was between
1 and 2 weeks.

2. Search Strategy

We searched the Cochrane Central Register of Controlled Trials (CEN-
TRAL 2019, Issue 4), MEDLINE, and EMBASE (till April 2019) for the
words “breastfeeding,” “lactation,” “galactagogue,” and “metoclo-
pramide” We also checked the reference lists of all related studies for
additional references to find unpublished trials or trials not identified

through our electronic searches.

3. Trial Selection

We scanned the titles and abstracts independently of the searches and
obtained full-text articles, which appeared to meet the eligibility crite-
ria or when there was insufficient information to assess eligibility. We
independently assessed the eligibility of the trials and documented
any reasons for exclusion. We resolved any disagreements between
the reviewing authors through discussion and contacted the article
authors where clarification was needed.

4. Data Extraction

We prepared a data extraction form to facilitate our data extraction.
For each selected study, we extracted the study setting, participant
characteristics (age and obstetric history), methods (number of partic-
ipants randomized and analyzed and duration of follow-up), metoclo-
pramide dosage and frequency of administration, volume of milk ex-
pressed, maternal serum prolactin levels, infant weight gain, duration
of breastfeeding, and the occurrence of adverse events.

Any disagreements were resolved through discussion. The primary
outcomes were milk production and serum concentrations of prolac-
tin. These were measured after 7 and for up to 14 days following the
start of the intervention. The secondary outcomes were infant weight
gain, total duration of exclusive, predominant or partial breastfeeding,

and maternal adverse events due to the medication.

5. Risk of Bias Assessment

Risk of bias was assessed based on (1) random sequence generation,
(2) allocation concealment, (3) the blinding of participants and per-
sonnel, (4) blinding of the outcome assessors, (5) completeness of the
outcomes data, (6) selectivity of the outcomes reporting, and (7) other

forms of bias as discussed in the Cochrane Handbook for Systematic
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Reviews of Interventions.'? We categorized the trials as having a low,

unclear, or high risk of bias across all domains.

6. Statistical Analysis

All statistical analyses were performed using Review Manager ver. 5.3
software (RevMan; Cochrane, London, UK). We reported categorical
outcomes using risk ratios (RR), 95% confidence intervals (CI), and
numerical outcomes as mean differences (MD) and 95% CI. We exam-
ined the heterogeneity using both fixed effects and random effects
models depending on the degree of significant clinical or statistical
heterogeneity in the RevMan software (RevMan, 2014; Cochrane). We
reported the results of the fixed effects model unless we used the ran-
dom effects model. We used the guide outlined in the Cochrane Hand-
book for Systematic Reviews of Interventions to interpret heterogene-
ity:'? 0% to 40%, might not be important; 30% to 60%, might represent
moderate heterogeneity; 50% to 90%, might represent substantial het-

erogeneity; and 75% to 100%, might indicate considerable heterogene-

ity.

7. Grading Quality of Evidence

We used the principles of the Grades of Recommendation, Assess-
ment, Development, and Evaluation (GRADE) approach to evaluate
the quality of the evidence in the systematic reviews. The GRADE ap-
proach is based on the study design, risk of bias, inconsistency, impre-
cision, and indirect evidence. We used the GRADEpro software to de-
tect the quality of evidence for each individual outcome, and the as-

sessment was collated with the “summary of findings” table.

8. Ethics Approval and Consent to Participate

An ethical statement is not applicable for this review and meta-analysis.
Consent for publication is not applicable for this review and meta-anal-
ysis. The registration number of PROSPERO, an international database
of prospectively registered systematic reviews, is CRD42019131602.

RESULTS

1. Trial Selection
We retrieved 164 records from the search of the electronic databases

www.kjfm.or.kr 457

and 20 records from other sources (Figure 1). We screened 112 records,
reviewed the full copies of 13 studies, and eight articles were identified
as possibly meeting the review inclusion criteria, whereas the other
five were not eligible for inclusion. Among the five trials excluded from

13) whereas another was not an

this study, one had no control group,
RCT trial and had a non-comparable population.'¥ Another trial was
written as a letter to the editor and did not report the outcomes of in-
terest."” The other two excluded papers were an educational article on
different types of galactagogues® and a systematic review and meta-
analysis of the effect of metoclopramide on prolactin levels in breast-
feeding mothers.'® We finally included eight trials and excluded five

trials from the present review.

2. Characteristics of Included Trials

Eight trials with 342 participants were included in our study.'”*” Five
of the eight trials (and four that contributed to the primary out-
come)'**? declared funding and support from related institutions (Ta-
ble 1). Five of the eight trials were conducted in high-income coun-
tries’”'®*?? and three in middle-income countries.'***" Five of the
eight trials recruited participants from healthcare settings and were all
conducted at a single center.'**** Three trials did not mention the set-
ting where the participants were recruited'”'** and one was conduct-
ed at a neonatal intensive care unit.*"

Four trials reported the exclusion of participants because of acute
illness, receiving medications that were contraindicated for breast-
feeding or with metoclopramide use, a history of depression, women
with breast-related disease (i.e., breast carcinoma), women with an
anatomical abnormality of the breast, mothers with infants who had a
congenital anomaly, and maternal age <16 years old."***'* Two trials
consisted of 33 participants and involved only primipara mothers,"*)
whereas in another study, 40% of the participants were primipara.?”
Three trials involved 175 mothers with preterm infants as their sub-
jects of interest,'®*?" whereas 117 mothers with term infants were in-
cluded in four reported trials."”'****) One trial included both mothers
with term and preterm infants.?

The participants in the trials were randomized into intervention and
control groups. In seven trials, the participants in the intervention

groups received 10 mg metoclopramide orally thrice daily'”'***" and

Random sequence generation (selection bias) [N |

Allocation concealment (selection bias) [ |

Blinding of participants and personnel (performance bias) [ NN |
Blinding of outcome assessment (detection bias) [ NN |
Incomplete outcome data (attrition bias) [ NNNDDDE |

Selective reporting (reporting bias) [N

Other bias |

0 25

50 75

o Figure 2. Risk of bias graph: a review based
(o]

on authors’ judgements about each risk of

Il Low risk of bias 1 Unclear risk of bias

bias item presented as percentage across all

High risk of bi
B High risk of bias included studies.

https://doi.org/10.4082/kjfm.20.0238
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in one trial, they were administered 10 mg metoclopramide orally
twice daily.'” The duration of treatment for each trial varied. Two trials
administered the intervention for 8 days,'"'® three administered it for
10 days,***"*¥ and one treated participants for 15 days.” One trial ad-

22)

ministered metoclopramide for 3 weeks* and another administered

the intervention for 4 weeks."”

3. Risk of Bias Assessment

The assessment of risk of bias is shown in Figure 2, which shows the
proportion of studies assessed as having a low, high or unclear risk of
bias for each risk of bias indicator and Figure 3, which shows the risk of

bias indicators for the individual studies. The details of risk of bias as-

122}

©

2

3]

E=

o
de Gezelleetal.” (1983)
Fife etal.'” (2011)

Guzman etal.”” (1979)
Hansen et al.”” (2005)
Ingram et al”’ (2012)

Kauppila et al? (1985)

Sakha etal.” (2008)
Seemaetal.”’ (1997)

@ 0|®|®|S|O|®|®|Blinding of participants and personnel (performance bias)

®10|®® ® @ ®|®|Blinding of outcome assessment (detection bias)
Ol®I0|®|®|® |®|®| Incomplete outcome data (attrition bias)
@O G G ® | Selective reporting (reporting bias)

O|0|0|®|®|0O|®|0O| Random sequence generation (selection bias)
Ol0|0|®|®|@®|®|O| Allocation concealment (selection bias)

Figure 3. Summary of risk of bias: a review based on authors’ judgements about
each risk of bias item for each included study.

Metoclopramide Control
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sessment are presented in Appendix 1.

4. Clinical Outcomes

For the primary outcome, four trials reported milk production data in
a usable format (four trials, 154 participants: MD, 10.21; 95% CI, -10.16
to 30.57; fixed effects; ’=84%; low quality evidence) (Figure 4, Table
2).17182021) Three trials compared the effects of metoclopramide with
those of the placebo on the mothers’ serum prolactin levels at 2 weeks
(three trials, 55 participants: MD, 216.79; 95% CI, 186.58-247.01; fixed
effects; I’=82%; moderate quality evidence) (Figure 5, Table 2).'"1%??

For the secondary outcome, infant weight gain was reported in two
trials as an indirect effect of metoclopramide on milk production.?
Milk intake was considered adequate based on several criteria, includ-
ing adequate infant weight gain. There was no difference in the pattern
of weight gain during the 14 weeks of the follow-up period. One trial
provided the mean infant weight gain,” but we were unable to per-
form the meta-analysis because the standard deviation was not in-
cluded. The mean weight gain of the intervention and control groups
was 351.5 g and 328.5 g, respectively over 15 days (P=0.68). Only one
study addressed the duration of breastfeeding and a median (inter-
quartile range) of 8.6 (5.6-16.9) weeks and 8.8 (3.4-12.0) weeks was re-
corded for the control and metoclopramide groups, respectively
(P=0.093).%

Maternal adverse events were reported in three trials. Headache was
experienced by mothers in three trials (112 participants: RR, 1.33; 95%
CI, 0.44-4.01; fixed effects; I’=0%; moderate quality evidence) (Table 2,
Appendix 2).'®2"?? Two trials recorded diarrhea as an adverse event (87
participants: RR, 1.75; 95% CI, 0.33-27; fixed effects; I’=47%; moderate
quality evidence) (Table 2, Appendix 3).!%?" Fatigue was reported
among the participants in two trials (47 participants: RR, 1.56; 95% CI,
1.04-2.35; fixed effects; [’=0%; moderate quality evidence) (Table 2,
Appendix 4).'?)

Dizziness was reported in two trials (90 participants: RR, 0.36; 95%
CI, 0.04-3.25; fixed effects; I’=0%; moderate quality evidence) (Table 2,
Appendix 5).*"* Three different trials, the participants reported symp-

18 whereas nausea

toms of depression, constipation, and insomnia,
was reported in another trial.”? Mood swings and dry mouth were
documented in the trial.?"’ For all outcomes, there was no substantial

change in the effect size and CI after removing the trials with an un-

Mean difference
1V, fixed (95% ClI)

Mean difference
1V, fixed (95% ClI)

Study or subgroup Mean+SD Total Mean+SD Total Weight (%)
de Gezelle etal.'” (1983) 84.3+28.8 7 4174256 6
Fife etal.'” (2011) 459491 10 633+168 9
Hansen et al.” (2005) 519+60 28 519+60 29

Ingram et al.”” (2012)  211.5+154.3 34 284.7+158 31
Total (95% CI) 79 75
Heterogeneity: x*=18.20, df=3 (P=0.0004); I’=84%

Test for overall effect: Z=0.98 (P=0.33)

7.2 -73.20 (-149.25 to 2.85)

100.0

474 42,60 (13.02 to 72.18) -
2.7 -174.00 (-297.40 to -50.60) w————
427 0.00 (-31.16 to 31.16) —m—

e S—

—

-100 50 0 50 100
Favours metoclopramide Favours control

10.21 (-10.16 to 30.57)

Figure 4. Milk production. SD, standard deviation; IV, inverse variance; Cl, confidence interval; df, degrees of freedom.

https://doi.org/10.4082/kjfm.20.0238
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Table 2. Summary of findings, including GRADE quality assessments

Comparison of metoclopramide and control groups in milk production

Comments

Certainty of the
evidence (GRADE)

Anticipated absolute effects* (95% Cl)

Risk with control

Outcomes

No. of participants
(studies)

Relative effect (95% Cl)

Risk with metoclopramide
MD was 9.99 higher (10.16 lower

- Inconsistencies: serious duge to two studies

DHOO

Low"?

157 (4 RCTs)

Mean milk production was 0.

Milk production

favoring metoclopramide. One study favored the

to 30.13 higher).

control, and one found no effect.
- Imprecision: serious due to a wide 95% Cl

- Inconsistency: serious due to unexplained

Metoclopramide for Milk Production in Lactating Women

DODO

59 (3 RCTs)

MD was 216.79 higher (186.58

Mean serum concentration of

Serum concentration

substantial heterogeneity
- Imprecision: serious due to a wide 95% Cl

Moderate®

DOOO

higher to 247.01 higher).
Study population 97 per 1,000

prolactin was 0.
Study population 73 per 1,000

of prolactin
Adverse event:

112 (3 RCTs)

RR 1.33 (0.44-4.01)

Moderate?

DOOO

(32-292)
Study population 43 per 1,000

headache
Adverse event:

- Imprecision: serious due to a wide 95% Cl

87 (2 RCT9)

RR1.75(0.33-9.27)

Study population 24 per 1,000

Moderate?

DODO

(8—226)
Study population 650 per 1,000

diarrhea
Adverse event:

- Inconsistency: serious due to one study favoring
the control and one study having no effect
- Imprecision: serious due to wide 95% Cl

47 (2 RCTy)

RR 1.56 (1.04-2.35)

Study population 417 per 1,000

Moderate"

SIS

(433-979)
Study population 16 per 1,000

fatigue
Adverse event:

90 (2 RCTy)

RR 0.36 (0.04-3.25)

Study population 44 per 1,000

Moderate?

(2—144)
GRADE, Grades of Recommendation, Assessment, Development, and Evaluation; Cl, confidence interval; MD, mean difference; RCT, randomized controlled trial; RR, risk ratio.

*Risk in intervention group (and its 95% Cl) was based on assumed risk in comparison group and relative effect of intervention (and its 95% Cl).

dizziness
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clear risk of bias for allocation concealment and random sequence

generation.

DISCUSSION

All the RCTs included in this review reported the effectiveness of meto-
clopramide for milk production among women of reproductive age.
This review showed that metoclopramide did not induce higher milk
volumes in the intervention groups than those reported in the control
groups. However, there was a significant increase in the serum con-
centrations of prolactin of mothers administered metoclopramide. No
significant adverse events were reported. Recently, Foong et al.*” re-
viewed the effect of oral pharmacological and natural galactagogues in
increasing milk production. This review finally analyzed one study of
metoclopramide with an outcome of infant weight where there was lit-
tle or no difference with the control group, and three studies of the ef-
fects of metoclopramide, domperidone, and sulpiride on milk vol-
ume.® In contrast, our present review focused on metoclopramide to
maintain homogeneity in the intervention for comparability with the

controls.

1. Overall Completeness and Applicability of Evidence
We assessed the effectiveness of metoclopramide for milk production
by extensively analyzing the existing literature. Eight trials were includ-

%) and

ed in the review, but only six were included in the meta-analysis
reported the mean value only; therefore, we could not calculate the
standard deviation because of insufficient data. Moreover, a study only
reported the outcomes figure (graph);** therefore, the exact data could
not be assessed. Hansen et al.* reported primary (milk production)
and secondary (duration of breastfeeding) outcomes.

However, the duration of breastfeeding data could not be assessed
in the meta-analysis because only the median was provided, and this
would have limit the applicability of the findings of this review. The in-
cidences of adverse events were reported in three trials, and we con-
cluded that four adverse events were common across the studies (i.e.,
headache, diarrhea, dizziness, and fatigue). However, only a few stud-
ies reported these adverse events, and the data were limited. Never-
theless, none of the adverse events were considered serious and rare
adverse events, especially extrapyramidal reactions, were reported in

the RCTs involving breastfeeding women.

2. Quality of Evidence

There were variations in the quality of the evidence and trials, al-
though most of the domains across all the trials were of low or unclear
risk. None of the trials published included protocols, but we concluded
there was no selective reporting bias because all the outcomes listed in
the objectives were reported in the full trial papers. Five studies dem-
onstrated an unclear risk in random sequence generation, mostly due
to the unexplained methods of randomization. Some of the studies
also had an unclear risk of allocation, which could have led to treat-

ment effect bias. The risk of attrition bias was identified in two trials,

https://doi.org/10.4082/kjfm.20.0238
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Metoclopramide Control

Study or subgroup Mean+SD Total

Mean+SD Total Weight (%)

Nik Hazlina Nik Hussain, et al. ® Metoclopramide for Milk Production in Lactating Women

Mean difference
1V, fixed (95% CI)

Mean difference
1V, fixed (95% CI)

de Gezelle etal.'” (1983) 132.1+130.9 7
Guzmanetal."” (1979)  379.6+51.4 11
Kauppila et al.”” (1985) 3154300 11

120.4+97.2 6
149.8+14.2 10
89.6+60.1 14

Total (95% Cl) 29 30
Heterogeneity: x’=11.12, df=2 (P=0.004); I’=82%
Test for overall effect: Z=14.06 (P<0.00001)

59  11.70 (-112.61 to 136.01) N N
91.3 229.80 (198.18 to 261.42) ]
2.8 225.40 (45.34 to 405.46)
100.0 21679 (186,58 to 247.01) S
L 1 1 1
500 -250 0 250 500

Favours metoclopramide Favours control

Figure 5. Concentration of serum prolactin. SD, standard deviation; IV, inverse variance; Cl, confidence interval; df, degrees of freedom.

where the attrition bias was unclear due to the absence of explanations
of the loss to follow-up. None of the trials conducted intention-to-treat
analyses.

Five trials reported funding, including those that received funding
from their respective institutions and breast pump manufacturers. The
results of effects on milk production were derived from 154 mothers
and showed substantial heterogeneity with a wide 95% CI. We per-
formed additional sensitivity analyses using a few factors, such as
mothers with preterm or term infants, primipara, and the time treat-
ment started, which may have affected heterogeneity. However, the re-
moval of any individual study did not affect the overall MD or I value.
Although the outcome of serum prolactin levels of the mothers
showed high heterogeneity across the studies and wide variations oc-
curred in the standard deviations, the outcomes remained significant.
A subgroup analysis also did not explain such effects.

Some heterogeneity was noted in the secondary outcome (occur-
rence of adverse events) among the studies but the sample size was
small and number of studies was limited and, consequently, the sensi-
tivity analysis did not reveal any differences. Because the heterogene-
ity was high, we used fixed effects analyses. Some of the secondary
outcomes were not analyzed in the meta-analysis because of incom-
plete data and the results were reported as figures.?**” Therefore, we
concluded that the overall quality of the evidence in this review was

moderate to low.

3. Potential Bias in Review Process

We checked the references lists of all the studies and searched various
databases for further references to reduce publication bias as much as
possible. However, we cannot guarantee that all relevant trials were re-
viewed. We finally included eight trials, but could not assess publica-
tion bias, which remained undetected for all the studies. This was due
to the limited number of small trials. Accordingly, there were insuffi-
cient studies for comparison, and the outcomes did not allow the use
of funnel plots to detect bias. Not all the trials were included in the me-
ta-analysis because of incomplete data.* Furthermore, a graph was
used to present the outcomes of the trial in one article;* therefore, we
could not obtain the exact data. Importantly, not all the included stud-

ies reported all the outcomes we needed for the analysis.

https://doi.org/10.4082/kjfm.20.0238

4. Agreements and Disagreements with Other Studies and
Reviews

Only one review studied the effects of metoclopramide on maternal
serum prolactin levels."® The study included RCTs, quasi-experimen-
tal clinical trials and cross-over trials, and five trials were included in
the review. The authors excluded all the studies, which did not include
comparison groups and those that evaluated other parameters, such
as milk volumes and infant weight gain. Only three of five trials were
included in our study because the remaining did not fulfil our study el-
igibility criteria and were not related to our outcomes.'™'*?? A review
examined studies that administered 10 mg metoclopramide 3 times a
day and measured the serum prolactin levels of mothers in both the
second and third weeks.'® Thus, the meta-analysis included data from
both the second and third weeks. However, for our review, in the pri-
mary outcome analysis, we only included data from day 7 to 14, which
is the minimum time required to observe the peak drug effects. The
review reported an increase in the serum prolactin levels of mothers in
the third week, whereas the results of the second week of metoclo-
pramide administration did not affect this parameter.'® That study also
delineated the side effects of metoclopramide, but a meta-analysis was

not conducted.

5. Conclusion
This meta-analysis demonstrates that there is insufficient evidence to
support the effectiveness of metoclopramide compared to other con-
trol treatments in increasing milk production in women who are
breastfeeding their children. Numerous factors can enhance milk pro-
duction and, therefore, we do not recommend the use of metoclo-
pramide as a galactagogue in clinical practice. Although the included
studies in this review reported that metoclopramide increased mater-
nal serum prolactin concentration levels, it is noteworthy that prolac-
tin levels can also be affected by infant suckling. Therefore, the find-
ings may be overlapping. Accordingly, more research with larger sam-
ple sizes should be conducted in the future. Data on serious and rare
adverse events were limited in this review, therefore, more data is
needed to assess the safety of the drug.

Future studies should include larger sample sizes consisting of both
term and preterm infants to compare these two groups and identify
the differences between them, as well as any maternal or infant side

effects and the outcomes measured. We did not provide details on the
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timing of the introduction of medication in our review, and this re-
mains controversial as it could influence the effects of treatment on ex-
pressed breast milk production. Accordingly, future studies should fo-

cus on this issue.
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Appendix 1. Risk of bias assessment

Allocation

Four trials described the method of randomisation used. Of these, two trials randomised the participants using computer-generated randomisa-
tion,'®® and one trial applied allocations based on random number tables.* One trial applied a simple random sampling procedure.*” However,
this sequence of assignment can be unpredictable, and it was not described further, hence it was unclear. The method of randomisation was not
reported in the other four trials, and we therefore judged random sequence generation as an unclear risk in four studies.'”’***) Allocation con-

cealment was not clear in four trials.!”*2?

Blinding
Five trials used a placebo control."***? Although one trial gave a placebo to the control group,™ the blinding was not described gave the control
group domperidone,®” but the medication was kept in a gelatine capsule, and both the participants and personnel were blinded to which drug

they took. One trial gave both groups vitamin supplements in addition to the drug given to the intervention group.*

Incomplete Outcomes Data

Six trials reported the primary outcomes,'”?? but only four were included in the meta-analysis.'"'*?*?") Four studies provided details of the partici-
pants who were excluded or withdrew from the study during follow-up.*** However, the attrition bias was considered low in three studies be-
cause the reasons for exclusion and withdrawal were stated.'**>*" The missing data were balanced across the groups and were not related to the
outcomes. One trial was considered to have an unclear risk of attrition bias because the reasons for the withdrawals were not mentioned.? Six tri-
als included the secondary outcomes.**?" However, three trials were not included in the meta-analysis, and two of them had a low risk of attri-
tion bias. Reasons were provided for the withdrawals, and these were balanced across the groups.?” There were no withdrawals in one trial.* One
trial reported the outcomes as median values,?” while another revealed the mean only.? We therefore could not calculate the standard deviation
due to incomplete data. Another study reported the data in figures (via a graph),” so we could not extract the exact data. None of the trials indi-

cated the intention to treat the analyses.

Selective Reporting

All eight trials reported the outcomes as stated in their methods sections.' "

Other Potential Sources of Bias
No other potential sources of bias were detected.

Metoclopramide Control Risk ratio Risk ratio
Study or subgroup Events  Total Events Total Weight (%) M-H, fixed (95% CI) M-H, fixed (95% CI)
Fife et al.”” (2011) 2 12 3 10 68.7  0.56 (0.1 to 2.70) ——
Ingram et al.”” (2012) 3 34 1 31 22.0 274 (0.30 to 24.94) - -
Kauppila et al.” (1985) 1 11 0 14 93 3.75(0.17 to 84.02)
Total (95% CI) 57 55 100.0 1.33 (0.44 to 4.01) ?
Total events 6 4 | | t | |
Heterogeneity: x*=2.01, df=2 (P=0.37); I’=0% 0.01 0.1 1 10 100
Test for overall effect: Z=0.51 (P=0.61) Favours [metoclopramide] Favours [control]

Appendix 2. Headache. M-H, Mantel-Haenszel; Cl, confidence interval; df, degrees of freedom.
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Metoclopramide Control Risk ratio Risk ratio
Study or subgroup Events  Total Events Total Weight (%) M-H, fixed (95% CI) M-H, fixed (95% ClI)
Fife et al.”” (2011) 3 12 0 10 257  5.92 (0.34 to 102.64) = >
Ingram et al.”” (2012) 0 34 1 31 743 0.30 (0.01to 7.22) B
Total (95% CI) 46 41 100.0 1.75 (0.33 t0 9.27) ’
Total events 3 1 } } 1 } {
0.01 0.1 1 1 100

Heterogeneity: x’=1.87, df=1 (P=0.17); ’'=47%
Test for overall effect: Z=0.66 (P=0.51)

Appendix 3. Diarrhoea. M-H, Mantel-Haenszel; Cl, confidence interval; df, degrees of freedom.

Favours [metoclopramide] Favours [control]

Metoclopramide Control Risk ratio Risk ratio
Study or subgroup Events  Total Events Total Weight (%) M-H, fixed (95% CI) M-H, fixed (95% CI)
Ingram et al.”” (2012) 0 34 1 31 54.0 0.30 (0.01 to 7.22) n
Kauppila et al.”® (1985) 0 11 1 14 46.0 0.42 (0.02 to 9.34) »
Total (95% CI) 45 45 100.0 0.36 (0.04 to 3.25) «*
Total events 0 2 } } t } {
0.01 0.1 1 10 100

Heterogeneity: x*=0.02, df=1 (P=0.89); I’=0%
Test for overall effect: Z=0.91 (P=0.36)

Appendix 4. Fatigue. M-H, Mantel-Haenszel; Cl, confidence interval; df, degrees of freedom.

Favours [metoclopramide] Favours [control]

Metoclopramide Control Risk ratio Risk ratio
Study or subgroup Events  Total Events Total Weight (%) M-H, fixed (95% CI) M-H, fixed (95% CI)
Ingram et al.”” (2012) 0 34 1 31 54.0 0.30 (0.01 to 7.22) =
Kauppila et al.?” (1985) 0 1 1 14 46.0 0.42 (0.02 to 9.34) o
Total (95% CI) 45 45 100.0 0.36 (0.04 to 3.25) ‘r—-
Total events 0 2 I } t } {
0.01 0.1 1 10 100

Heterogeneity: x*=0.02, df=1 (P=0.89); I’=0%
Test for overall effect: Z=0.91 (P=0.36)

Appendix 5. Dizziness. M-H, Mantel-Haenszel; Cl, confidence interval; df, degrees of freedom.

Favours [metoclopramide] Favours [control]
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