
Page 1/19

Oral metoclopramide boosts lactogenesis II in
mothers with preterm infants: a randomized
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Abstract
Background: Preterm mothers at risk of delayed lactogenesis II may bene�t from early pharmcological
intervention to initiate breastfeeding onset. Research aim. To evaluate the effect of oral metoclopramide
on lactogenesis II in mothers of preterm infants commencing within twelve hours of delivery.

Methods: From April 2006 to May 2009,105 women were randomized to metoclopramide (term births,
n=36;reterm n=20) or placebo (term,n=33;preterm,n=16). Mothers received 30 mg of oral metoclopramide
daily for the �rst postnatal week in a randomized double-blinded placebo-controlled study. Primary
outcome was augmentation of Lactogenesis II onset by postnatal day 3. Secondary outcomes were daily
expression of breastmilk and maternal perception of lactogenesis II, breastfeeding practice and infant
weight change over 6 months.

Results: Metoclopramide achieved 25% augmentation in lactogenesis II onset (p=0.09) with greater
expressed human milk volumes in mothers of preterm infants. Daily expressed human milk volumes was
higher among preterm mothers on metoclopramide compared to term placebo mothers who served as
controls, signi�cant on day 2 (19.9 vs 2.4ml, p=0.04) and day 3 (32.6 vs 8.8ml,p=0.04),and total
expressed human milk volumes had increased by 8.2 fold by the end of week one. Most mothers reported
�rst initiation of lactogenesis II by day 6, with 95-100% of term mothers con�rmed by day 5 (not
signi�cant). 

Conclusions: Short-term metoclopramide use starting within 12 postnatal hours boosted lactogenesisi II
onset in preterm mothers, improving daily expressed human milk production and maternal perception of
lactogenesis II onset.

Clinical Trial Registration.
The trial was registered at ClinicalTrials.gov, study number NCT00264719
https://clinicaltrials.gov/ct2/show/NCT00264719?
term=Metoclopramide&cond=Breastfeeding&cntry=SG&rank=1

Introduction
Complete or predominant breastfeeding is the preferred mode of feeding for the baby as recommended
by World Health Organization and United Nations International Children's Emergency Fund. Tertiary
maternity units managing high-risk pregnancies face especially challenging barriers to successful
breastfeeding. Perinatal risk factors for lactation failure and discontinued breastfeeding include preterm
delivery and low birth weight (1–3). Human milk is the ideal food for preterm infants as its composition is
physiologically adapted to evolving biological needs (4). Yet most mothers of preterm infants face
lactation di�culties resulting directly from physiological impediments to lactation, or indirectly due to
separation from infants warded in the intensive care unit (4, 5). Lactogenesis II (LCII) is triggered by
progesterone withdrawal and the rise and maintenance of prolactin and cortisol (2). Other physiological
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hurdles delaying the lactogenesis trigger, including maternal obesity and diabetes, can compound the
problem (2). There is a small window of opportunity to assist women at risk of lactogenesis failure within
the �rst few days of delivery (6, 7). The key events are the production of copious milk that represents the
onset of LCII and maternal perception of this event. This provides positive reinforcement and feedback to
mothers who may otherwise stop breastfeeding early in the absence of these observations (8).
Interventions that prevent the anticipated lactogenesis delay will be useful reinforcements in lactation
support. While optimization of breastfeeding technique and frequency should still be the �rst-line
intervention to prevent lactation insu�ciency, galactagogues may bene�t women requiring additional
enhancement of milk production if �rst-line interventions are inadequate.

Although domperidone is commonly used off-label as a galactagogue, it is not approved by the US Food
and Drug Administration (FDA) for any application and is not available in the U.S.A. (9). While
domperidone may increase milk production acutely, it does not appear to improve long-term
breastfeeding outcomes in women with lactation insu�ciency (10, 11). Adverse effects of cardiac
arrhythmias and sudden cardiac death, palpitations, syncope, seizures and loss of consciousness,
anxiety and diarrhea, and the problems of rebound symptoms, have been reported with tapering dosages
(12, 13). The risk of cardiac events may be less prominent in breastfeeding mothers due to their younger
age and at the relatively low doses used; no adverse effects have been reported in breastfed infants of
mothers taking domperidone (14). The FDA warning against domperidone use in lactating mothers
signi�cantly limits its utility (9). Metoclopramide is commonly used to enhance gastric emptying and
promote lactation by antagonizing dopamine release in the brain, allowing serum prolactin levels on a
dose-dependent basis to rise to augment milk production (15). The main advantages of this
galactagogue over domperidone are its FDA-approved status which increases its availability, and the
avoidance of cardiac side-effects. Dose-dependent increases in milk production have been demonstrated
with metoclopramide at daily doses ranging from 15 mg-45 mg in treated mothers, who reported
increased lactation and reduced use or complete elimination of supplementary feeding (15, 16). Mothers
with term infants who reported lactational insu�ciency received a daily dose of 30 mg of
metoclopramide and demonstrated signi�cantly increased milk production of 82.5–112.0%, with a 34%
rise in prolactin concentration after one week of treatment, with minimal maternal and neonatal side
effects reported (17). Commonly used for the purpose of relactation (18), its utility in establishing LCII
has not been studied in mothers following preterm delivery in a controlled clinical trial. Concerns arise
regarding its association with depression, vertigo, restless legs and headache among other adverse
effects (15, 16, 19). Tardive dyskinesia is a potentially irreversible neurological disorder associated with
treatment duration of more than 12 weeks, thus prolonged use should be avoided (20). When used as a
galactagogue there is a possibility of related gastrointestinal symptoms in the infant, though signi�cant
paediatric side effects have not been reported in various trials (21).

A direct comparison of domperidone with metoclopramide concluded that both increased milk production
in mothers with term infants in neonatal special care units with only non-signi�cant differences in
e�cacy and safety; there was a non-signi�cantly higher milk output with domperidone (19). While the
majority of evidence appears to support domperidone as the �rst line galactagogue (10), treatment
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effects are modest at best (17). Metoclopramide was less effective than domperidone in augmenting
milk output for mothers of preterm infants (11). Clinical trials comparing metoclopramide with placebo
have suggested shorter feeding times in women with preterm infants (22), but most have concluded that
there were no signi�cant differences in milk production volume, re-lactation time or infant weight gain
(21, 23, 24). Furthermore, in the majority of studies on low and high risk mothers, metoclopramide did not
appear to improve lactation insu�ciency (15, 20, 24). As these studies mostly reported treatment initiated
after lactation insu�ciency was reported, knowledge gaps remain regarding prophylactic
metoclopramide use in women who have delivered preterm at risk of lactation failure.

Here we study the utility of metoclopramide administered within 12 hours of delivery on LCII
establishment in mothers after preterm deliveries in a placebo-controlled trial. In Singaporean women LCII
normally occurs by 72 hours postpartum, de�ned by maternal perception and objective evidence of
copious breastmilk �ow; delayed onset (> 72 h) is associated with unintended breastfeeding cessation (6,
25, 26). Here delayed LCII onset was de�ned as commencement after day 3.

Methods
Study design and recruitment numbers

We designed a prospective randomized placebo-controlled trial. It compared early-use metoclopramide
with placebo in mothers with preterm deliveries to mothers of term infants. The primary outcome in this
trial was augmentation of LCII onset by postnatal day 3 while secondary outcomes included
breastfeeding practice, infant weight change and adverse maternal and infant effects.

Patient recruitment  

Women with low-risk pregnancies and those with risk factors for preterm delivery were screened for
eligibility at the antenatal clinics after 28 weeks’ gestation. Women were given written study information
and invited to consider participation. The participants gave their informed written consent and were
enrolled into the trial at their next doctor’s visit.  Inclusion criteria were singleton pregnancy, term (≥37
weeks’ gestation) or preterm (28 to <37 weeks) deliveries, agreement to randomization, willingness to
follow milk-expression protocols and to consume trial drugs. Exclusion criteria were multiple pregnancies,
medical contraindications to feeding human milk, maternal hyperprolactinemia, pre-gestational diabetes,
use of medications contraindicated in breastfeeding, recorded adverse reactions to metoclopramide,
refusal to be randomized or follow milk-expression protocols. Biometric data was collected using
standard proforma.

Study design and rationale

Sample sizes were calculated for each trial independently, aiming for a 40% augmentation in LCII onset at
a signi�cance level of 0.05 and power of 80%. We targeted the same number of participants in each arm
and allowed for a 25% attrition rate. Calculations based on compromised lactogenesis in 80% of women
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with preterm infants (5) indicated that 40 women were required in each subgroup (preterm and term,
metoclopramide and placebo).

Randomization and study intervention

While consent was taken antenatally, block randomization of participants was only performed at delivery
and within the group into which the patients were categorized, utilizing a computer-generated
randomization chart. Once assigned a trial number, participants received a plain envelope corresponding
to that number containing the unidenti�ed study drug packed by an independent pharmacist. Participants
commenced the study drug within 12 hours of birth as follows: 30mg daily in divided doses for the �rst 7
days, 20mg daily for 3 days, then 10 mg daily for 2 days to avoid an abrupt decrease in milk production.
Participants, investigators and data analysts were blinded to the drug taken as unblinding of trial
medications occurred only during �nal data analysis.

Sample collection and follow-up

Participants were provided standardized lactation counseling at each encounter by trial investigator and
International Board-Certi�ed Lactation Consultant (6, 7). Mothers were instructed to express milk at
approximately 3-hourly intervals using an electrical double-breast pump (Ameda Egnell, Buffalo Grove, IL)
prior to each breastfeed for 15 minutes, measuring volumes in calibrated collection bottles. Direct
breastfeeding was encouraged after expression for any duration. Total expressed human milk (EHM)
volume was recorded daily for the �rst week in standardized breastfeeding diaries, along with frequency
and duration of direct breastfeeds and other �uids fed to their babies for the �rst two weeks. Diaries were
collected at the end of week 2 and participants completed an investigator-administered questionnaire
detailing perinatal conditions, infant weight, feeding patterns (exclusive breastfeeding (EBF), mixed
breastmilk and formula feeds (MF) and exclusive formula feeding (FF)), maternal and infant adverse
effects and maternal perception of LCII. Self-recorded infant weights and breastfeeding status were
reported to investigators at 6 weeks, 3 months and 6 months by telephone.  Data were veri�ed and
entered into the database by the research co-ordinators (DF and JHH) and veri�ed for accuracy by an
independent statistician (not part of the study team). The initial study protocol included analysis of
lactogenesis markers in human milk samples; due to administrative and technical delays these
experiments were eventually removed.

Statistical analyses

Statistical analyses were conducted with SPSS 24.0 (Armonk, NY) and GraphPad Prism v6.07 (La Jolla,
CA). Differences between groups in LCII onset, determined by EHM and maternal perception, were
assessed by Chi-square or Fisher Exact tests. Two-sample t-tests or Mann Whitney U tests were
performed to determine differences in EHM and infant weight change depending on normality
assumptions being satis�ed. Multiple regression analysis was performed to account for relevant
covariates. Statistical signi�cance was set at p<0.05.
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Results
Recruitment and randomization

Between April 2006 and May 2009, 329 women with term and preterm deliveries were screened for
eligibility and 224 women were excluded (Figure 1). Eventually 105 preterm and term subjects were
randomized to metoclopramide (n=56) and placebo (n=49). Of mothers assigned metoclopramide, 20
had preterm births and 36 had term births; among placebo recipients, 16 had preterm births and 33 had
term births (Table 1). All subjects received the allocated intervention. Attrition rates were 43% among
participants (45/105) due to non-compliance to study drugs, failure to record EHM volumes and
withdrawal of consent. Intention-to-treat analysis was performed on 105/105 preterm and term subjects.

Figure 1. Randomization of Subjects.  Participants were screened for eligibility, randomized into treatment
and placebo groups and followed-up over 6 months.

 

Demographics

Strati�ed randomization resulted in similar ethnic representation, parity, previous breastfeeding
experience, body mass index (BMI) and gestational aged at delivery between treatment and placebo
groups (Table 2). Even distribution of preterm and term subjects between metoclopramide and placebo
arms was achieved. Gestational age among preterm births was 34.4±1.7 weeks. Mean birthweights were
3112±368.1g among term infants and 2418.7±578.4g among preterm infants (data not shown).
Primiparity ranged from 33.3% for preterm mothers and 42.0% in term mothers. Caesarean delivery rates
were 19.6% among metoclopramide and 22.9% among placebo recipients (Table 2).

Augmentation in lactogenesis II onset

LCII commenced by postnatal day 3 in 59.6% of metoclopramide-users compared to 45.0% of placebo-
users (RR 1.32, p=0.069). There was no evidence for statistically signi�cant difference in LCII onset
between treatment and control arms within term or preterm subgroups, though the relative risk reduction
(RRR) for delayed LCII was greater in the preterm group (25.0%) than in term subjects (19.0%).

Daily expression of human milk and maternal perception of Lactogenesis II onset (Figure 2).

Rates of EHM increase were calculated after adjusting for ethnicity, parity and breastfeeding history. EHM
increased more rapidly after day 3 in both metoclopramide and placebo users with a trend towards higher
EHM with metoclopramide from day 2. Daily EHM volumes trended higher among metoclopramide users,
particularly among preterm-metoclopramide users compared to controls (term-placebo users), signi�cant
on day 2 (19.9 vs 2.4mL, p =0.04) and day 3 (32.6 vs 8.8mL, p = 0.04); EHM volumes were similar among
preterm and term metoclopramide users. Daily increments in EHM were higher in preterm-metoclopramide
users, particularly on days 2 (19.0 vs 0.3mL, p = 0.02) and day 3 (31.6 vs 6.1ml, p = 0.03) compared to



Page 7/19

controls(term-placebo users), and trended higher than other subgroups until the end of the �rst week. LCII
was �rst reported by most around day 3 and con�rmed in 95-100% of preterm mothers by day 6, and in
95-100% of term mothers by day 5.

Figure 2. Daily Expression of Breast milk and Maternal Perception of Lactogenesis II. (A) Mean daily EHM
from metoclopramide users trended higher than EHM from placebo users. (B) Daily EHM was higher
among PT-metoclopramide mothers compared to T-placebo mothers who served as controls, signi�cant
on day 2 (19.9 vs. 2.4 mL, p=0.04) and day 3 (32.6 vs. 8.8mL, p=0.04); EHM volumes in the PT-
metoclopramide and T-metoclopramide groups were similar. (C) The daily increase in EHM over the day 1
volumes was signi�cantly higher on days 2 (19.0 vs. 0.3mL, p=0.02) and 3 (31.6 vs. 6.1mL, p=0.03) in PT-
metoclopramide than in T-placebo mothers and trended higher than other subgroups until the end of the
week. (D) Most mothers reported �rst initiation of LCII around day 3. (E) Lactogenesis II was con�rmed in
95-100% of PT mothers by day 6, and in 95-100% of T mothers by day 5 (not signi�cant).

 

Effect of metoclopramide on breastfeeding practice (Figure 3)

Participants on metoclopramide and placebo showed similar frequencies of EBF, MF and FF over the �rst
postnatal week. Subgroups showed similar breastfeeding practices during the �rst week. Breastfeeding
was practiced by more preterm-placebo mothers than other subgroups from day 4, at a signi�cantly
higher rate than term-metoclopramide from days 4-7. Of mothers still breastfeeding at day 7, most
practiced MF at 6 months with small numbers continuing to fully breastfeed across subgroups.

Figure 3. Breastfeeding Practices. (A) Subjects on metoclopramide and placebo showed similar
frequencies of exclusive breastfeeding (BF), mixed feeding (BF+FF) and formula feeding (FF) over the
�rst postnatal week. (B) Subgroups showed similar breastfeeding practices during the �rst week. (C) BF
was practiced by more PT-placebo mothers than other subgroups from day 4, at a signi�cantly higher rate
than T-metoclopramide from days 4-7. (D) Of mothers practicing BF at day 7, most practiced mixed
feeding at 6 months with small numbers continuing to fully breastfeed across subgroups.

 

Infant weight change over 6 months (Figure 4).

Infants of women in both treatment and placebo groups showed similar weight gain over 6 months;
infants in the metoclopramide group weighed less at 2 weeks than placebo group infants (2.9kg vs 3.2kg,
p=0.04). Infants of preterm-metoclopramide mothers were of lower weight than term placebo infants at
all time-points, signi�cant at 1, 2, 6 and 24 postnatal weeks.

Figure 4. Infant Weight Pattern over 6 Months. (A) Infants of women in both treatment and placebo
groups showed similar weight gain over 6 months; infants in the metoclopramide group weighed less at 2
weeks than placebo group infants (2.9 vs. 3.2kg, p=0.04). (B) Infants of PT-metoclopramide mothers were
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of lower weight than T-placebo infants at all time-points, signi�cant 1, 2, 6 and 24 postnatal weeks
(indicated by *).

 

Adverse effects

No adverse maternal effects were reported, while neonatal jaundice and hypoglycaemia were reported in
two infants, unrelated to the use of study drugs.

Discussion
Prophylactic early metoclopramide use allowed the majority of mothers to experience LCII on time before
postnatal day 3. However, this boosting effect was not statistically signi�cant and did not achieve our
target of 40% augmentation in LCII onset (5). It might be attributable to the small sample size. EHM
increased signi�cantly from d5 to d7 in preterm-metoclopramide users compared to controls. EHM
volume increases in preterm-metoclopramide users were similar to term-metoclopramide users,
suggesting that the intervention had, in the short-term, corrected lactation de�ciencies in this vulnerable
group and “normalised” milk output to the levels of term mothers not using galactagogues. The most
substantial improvement was observed in preterm-metoclopramide users on day 2 to 3. Despite this EHM
increase, fewer metoclopramide users practiced exclusive BF than MF, and slightly less exclusive BF in
the �rst week than placebo-users, with the highest rate reported in preterm-metoclopramide users (42–
50%). These poor breastfeeding rates among at-risk women were unexpected from the positive effects on
EHM volumes. Barriers may arise from underlying pathophysiology or psycho-physical conditions
associated with preterm delivery. Prenatal or postnatal anxiety increases breastfeeding-cessation risk and
limits e�cacy of peer support from lactation counsellors (27). Though we did not speci�cally study
maternal anxiety, it is expected that psychosocial stress associated with preterm delivery in addition to
separation and disorganized feeding will adversely affect breastfeeding (28), although mothers of
preterm infants are often motivated to express milk (29, 30). Maternal anxiety should be actively
managed in at-risk mothers, particularly as failed breastfeeding can perpetuate depressive symptoms
(31). We did not periodically assess maternal perception of breastmilk su�ciency; metoclopramide-users
may have developed low self-e�ciency leading to early cessation despite successful initiation (32). The
common �rst-line interventions of optimizing breastfeeding technique and feeding frequency may not
effectively address low milk supply in this context, while social support may only have limited success in
mitigating these effects (33), and are less likely to succeed in communities with low breastfeeding
prevalence like Singapore (34–36). These �ndings reiterate the need for wholistic support in identi�ed at-
risk mothers who will bene�t from speci�c interventions initiated within an hour of birth, as recommended
by the American College of Obstetrics and Gynaecology (37). There may be some value in starting
metoclopramide within a few hours of delivery in at-risk mothers, in anticipation of their physiological
predisposition to lactation failure, along with early human milk expression with the understanding that
residual lactation de�ciencies may persist (1, 3).
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Strengths And Limitations
This was a prospective randomized placebo-controlled trial using metoclopramide, a drug commonly
prescribed to pregnant women for hyperemesis, readily available and inexpensive, and well-tolerated in
pregnancy (FDA category B). The treatment regimen was easy to implement within 12 hours of delivery,
acceptable to mothers and can be easily replicated in well-selected at-risk women who express a desire to
breastfeed and accept early pharmacological treatment. We did not achieve the planned number of
participants in the at-risk subgroups as recruitment was challenging and the loss to follow-up substantial
owing to labor-intensive EHM monitoring. This limits our ability to interpret the true effects of
metoclopramide. We did not study the effect of maternal obesity, anxiety or self-e�ciency nor factor in
changing expectations during the breastfeeding journey.

Conclusion
These �ndings reiterate the need for wholistic support in identi�ed at-risk mothers who will bene�t from
speci�c interventions initiated within an hour of birth, as recommended by the American College of
Obstetrics and Gynaecology (37). There may be some value in starting metoclopramide within a few
hours of delivery in at-risk mothers, in anticipation of their physiological predisposition to lactation
failure, along with early human milk expression with the understanding that residual lactation
de�ciencies may persist (2).

Abbreviations
LCII
lactogenesis II; EHM:expressed human milk; EBF:exclusive breastfeeding; MF:mixed breastmilk and
formula feeds; FF:exclusive formula feeding; BMI:body mass index. RR:relative risk; RRR:relative risk
reduction.
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Tables

Table 1 Baseline Characteristics of the Participants (N=105)
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Term non-
diabetic  
(>37w gestation) 
(n=69) 

Preterm
delivery  
(<37w 
 gestation) 
(n=36) 

  
  
p-value

ge (years) M(SD) 29.0 (6.1) 29.0 (5.8) 0.869 
MI (kg/m2) M(SD)                                  

   
21.4 (4.1) 22.2 (4.1) 0.348 

MI >=25 kg/m2 (%) Yes 
No 
Unknown 

8 (11.6) 
60 (87.0) 
1 (1.4) 

5 (13.9) 
30 (82.3) 
1 (3.8) 

  
0.715 

arity (%) Primiparous 
Multiparous 

29 (42.0) 
40 (58.0) 

12 (33.3) 
24 (66.7) 

  
0.386 

hnicity (%) Chinese 
Malay 
Indian 
Other 

35 (50.7) 
24 (34.8) 
7 (10.1) 
3 (4.3) 

11 (30.6) 
19 (52.8) 
3 (8.3) 
3 (8.3) 

  
  
  
0.187 

bove Secondary education (%) Yes 
No  
unknown 

34 (49.3) 
35 (50.7) 
0 (0.0) 

16 (44.4) 
19 (52.8) 
1 (3.8) 

  
0.731 

mployment (%) Student/housewife 
Employed 
unknown 

24 (34.8) 
45 (65.2) 
0 (0.0) 

16 (44.4) 
19 (52.8) 
1 (3.8) 

  
0.279 

ntitled to >3 months maternity leave for employed subjects
%) 

Yes 
No 
Not applicable 
unknown 

31 (44.9) 
12 (17.4) 
26 (37.7) 
0 (0.0) 

17 (47.2) 
11 (30.6) 
7 (19.4) 
1 (3.8) 

  
  
0.035 

ousehold monthly income (%) <SGD 5000 
≥SGD 5000 
unknown 

56 (81.2) 
13 (18.8) 
0 (0.0) 

30 (83.3) 
5 (13.9) 
1 (3.8) 

  
0.562 

eastfeeding history (%) Yes 
No 

38 (55.1) 
31 (44.9) 

23 (63.9) 
13 (36.1) 

  
0.385 

tended antenatal classes (%) Yes 
No 
unknown 

13 (18.8) 
56 (81.2) 
0 (0.0) 

4 (11.1) 
31 (86.10 
1 (3.8) 

  
  
0.334 

Note. Data represented as n (%) unless otherwise stated

 

Table 2 Characteristics of Subjects Receiving Treatment and Placebo (N=105)
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    Metoclopramide (n=56) Placebo  
(n=49) 

  
p-value 

Subgroups (%) Term 36 (64.3) 33 (67.3)   

Preterm 20 (35.7) 16 (32.7) NA 

Ethnicity (%) Chinese 26 (46.4) 20 (40.8)   

Malay 24 (42.9) 19 (38.9)   

Indian 2 (3.6) 8 (16.3)   

Other 4 (7.1) 2 (4.1) 0.159 

Mode of delivery (%) Spontaneous vaginal 43 (76.8) 37 (77.1)   
  

Assisted vaginal 2 (3.6) 0 (0.0)   

Caesarean section 11 (19.6) 11 (22.9) 0.397 

Previous breastfeeding experience (%) Yes 33 (58.9) 28 (57.1)   
  

No 23 (41.1) 21 (42.9) 0.853 

Medical history (%) Yes 14 (25.0) 11 (22.4)   

No 42 (75.0) 38 (77.6) 0.759 

BMI (kg/m2) M(SD)                                     21.8 (4.0) 21.6 (4.3) 0.838 

BMI >=25 kg/m2 (%) 
  

Yes 
No 

9 (16.1) 
47 (83.9) 

4 (8.5) 
43 (91.5) 

  
0.250 

Gestational age 
(weeks) 

M(SD) 37.1 (2.7) 37.4 (2.2) 0.607 

        

Note. Data represented as n (%) unless otherwise stated

 

Figures
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Figure 1

Randomization of Subjects. Participants were screened for eligibility, randomized into treatment and
placebo groups and followed-up over 6 months.
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Figure 2

Daily Expression of Breast milk and Maternal Perception of Lactogenesis II. (A) Mean daily EHM from
metoclopramide users trended higher than EHM from placebo users. (B) Daily EHM was higher among
PT-metoclopramide mothers compared to T-placebo mothers who served as controls, signi�cant on day 2
(19.9 vs. 2.4 mL, p=0.04) and day 3 (32.6 vs. 8.8mL, p=0.04); EHM volumes in the PT-metoclopramide
and T-metoclopramide groups were similar. (C) The daily increase in EHM over the day 1 volumes was
signi�cantly higher on days 2 (19.0 vs. 0.3mL, p=0.02) and 3 (31.6 vs. 6.1mL, p=0.03) in PT-
metoclopramide than in T-placebo mothers and trended higher than other subgroups until the end of the
week. (D) Most mothers reported �rst initiation of LCII around day 3. (E) Lactogenesis II was con�rmed in
95-100% of PT mothers by day 6, and in 95-100% of T mothers by day 5 (not signi�cant).
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Figure 3

Breastfeeding Practices. (A) Subjects on metoclopramide and placebo showed similar frequencies of
exclusive breastfeeding (BF), mixed feeding (BF+FF) and formula feeding (FF) over the �rst postnatal
week. (B) Subgroups showed similar breastfeeding practices during the �rst week. (C) BF was practiced
by more PT-placebo mothers than other subgroups from day 4, at a signi�cantly higher rate than T-
metoclopramide from days 4-7. (D) Of mothers practicing BF at day 7, most practiced mixed feeding at 6
months with small numbers continuing to fully breastfeed across subgroups.
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Figure 4

Infant Weight Pattern over 6 Months. (A) Infants of women in both treatment and placebo groups showed
similar weight gain over 6 months; infants in the metoclopramide group weighed less at 2 weeks than
placebo group infants (2.9 vs. 3.2kg, p=0.04). (B) Infants of PT-metoclopramide mothers were of lower
weight than T-placebo infants at all time-points, signi�cant 1, 2, 6 and 24 postnatal weeks (indicated by
*).


