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ABSTRACT
Background

Breast engorgement is a painful condition affecting large numbers of women in the early postpartum period. It may lead to premature
weaning, cracked nipples, mastitis and breast abscess. Various forms of treatment for engorgement have been studied but so far little
evidence has been found on an effective intervention.

Objectives

This is an update of a systematic review first published by Snowden et al. in 2001 and subsequently published in 2010. The objective
of this update is to seek new information on the best forms of treatment for breast engorgement in lactating women.

Search methods

We identified studies for inclusion through the Cochrane Pregnancy and Childbirth Group’s Trials Register (30 June 2015) and searched
reference lists of retrieved studies.

Selection criteria
Randomised and quasi-randomised controlled trials.
Data collection and analysis

Two review authors independently assessed trials for eligibility, extracted data and conducted 'Risk of bias’ assessments. Where insufficient
data were presented in trial reports, we attempted to contact study authors and obtain necessary information. We assessed the quality

of the evidence using the GRADE approach.
Main results

In total, we included 13 studies with 919 women. In 10 studies individual women were the unit of analysis and in three studies,
individual breasts were the unit of analysis. Four out of 13 studies were funded by an agency with a commercial interest, two received
charitable funding, and two were funded by government agencies.

Trials examined interventions including non-medical treatments: cabbage leaves (three studies), acupuncture (two studies), ultrasound
(one study), acupressure (one study), scraping therapy (Gua Sha) (one study), cold breast-packs and electromechanical massage (one
study), and medical treatments: serrapeptase (one study), protease (one study) and subcutaneous oxytocin (one study). The studies
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were small and used different comparisons with only single studies contributing data to outcomes of this review. We were unable to
pool results in meta-analysis and only seven studies provided outcome data that could be included in data and analysis.

Non-medical

No differences were observed in the one study comparing acupuncture with usual care (advice and oxytocin spray) (risk ratio (RR)
0.50, 95% confidence interval (CI) 0.13 to 1.92; one study; 140 women) in terms of cessation of breastfeeding. However, women in
the acupuncture group were less likely to develop an abscess (RR 0.20, 95% CI 0.04 to 1.01; one study; 210 women), had less severe
symptoms on day five (RR 0.84, 95% CI 0.70 to 0.99), and had a lower rate of pyrexia (RR 0.82, 95% CI 0.72 to 0.94) than women
in the usual care group.

In another study with 39 women comparing cabbage leaf extract with placebo, no differences were observed in breast pain (mean
difference (MD) 0.40, 95% CI -0.67 to 1.47; low-quality evidence) or breast engorgement (MD 0.20, 95% CI -0.18 to 0.58; low-
quality evidence). There was no difference between ultrasound and sham treatment in analgesic requirement (RR 0.98, 95% CI 0.63
to 1.51; one study; 45 women; low-quality evidence). A study comparing Gua-Sha therapy with hot packs and massage found a marked
difference in breast engorgement (MD -2.42, 95% CI -2.98 to -1.86; one study; 54 women), breast pain (MD -2.01, 95% CI -2.60
to -1.42; one study; 54 women) and breast discomfort (MD -2.33, 95% CI -2.81 to -1.85; one study; 54 women) in favour of Gua-
Sha therapy five minutes post-intervention, though both interventions significantly decreased breast temperature, engorgement, pain
and discomfort at five and 30 minutes post-treatment.

Results from individual trials that could not be included in data analysis suggested that there were no differences between room
temperature and chilled cabbage leaves and between chilled cabbage leaves and gel packs, with all interventions producing some
relief. Intermittent hot/cold packs applied for 20 minutes twice a day were found to be more effective than acupressure (P < 0.001).
Acupuncture did not improve maternal satisfaction with breastfeeding. In another study, women who received breast-shaped cold packs
were more likely to experience a reduction in pain intensity than women who received usual care; however, the differences between
groups at baseline, and the failure to observe randomisation, make this study at high risk of bias. One study found a decrease in breast
temperature (P = 0.03) following electromechanical massage and pumping in comparison to manual methods; however, the high level
of attrition and alternating method of sequence generation place this study at high risk of bias.

Medical

Women treated with protease complex were less likely to have no improvement in pain (RR 0.17, 95% CI 0.04 to 0.74; one study;
59 women) and swelling (RR 0.34, 95% CI 0.15 to 0.79; one study; 59 women) on the fourth day of treatment and less likely to
experience no overall change in their symptoms or worsening of symptoms (RR 0.26, 95% CI 0.12 to 0.56). It should be noted that it is
more than 40 years since the study was carried out, and we are not aware that this preparation is used in current practice. Subcutaneous
oxytocin provided no relief at all in symptoms at three days (RR 3.13, 95% CI 0.68 to 14.44; one study; 45 women).

Serrapeptase was found to produce some relief in breast pain, induration and swelling, when compared to placebo, with a fewer number
of women experiencing slight to no improvement in overall breast engorgement, swelling and breast pain.

Overall, the risk of bias of studies in the review is high. The overall quality as assessed using the GRADE approach was found to be
low due to limitations in study design and the small number of women in the included studies, with only single studies providing data
for analysis.

Authors’ conclusions

Although some interventions such as hot/cold packs, Gua-Sha (scraping therapy), acupuncture, cabbage leaves and proteolytic enzymes
may be promising for the treatment of breast engorgement during lactation, there is insufficient evidence from published trials on any
intervention to justify widespread implementation. More robust research is urgently needed on the treatment of breast engorgement.

PLAIN LANGUAGE SUMMARY
Treatment for breast engorgement (overfull, hard, painful breasts) in breastfeeding women
Review question

What are the best forms of treatment for engorged breasts in breastfeeding women?

Background

Treatments for breast engorgement during lactation (Review) 2
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Breast engorgement is the overfilling of breasts with milk leading to swollen, hard and painful breasts. Many women experience this
during the first few days after giving birth, although it can occur later. It is more common when the timing of breastfeeding is restricted
or the baby has difficulty sucking or the mother is separated from her newborn. This leads to the breasts not being emptied properly.
Breast engorgement may make it difficult for women to breastfeed. It may lead to complications such as inflammation of the breast,
infection and sore/cracked nipples. So far, consistent evidence for effective forms of treatment is lacking.

Study characteristics

We searched for trials on any treatments for breast engorgement in breastfeeding women. We looked at 13 trials including 919
breastfeeding women who had engorged breasts. The trials looked at treatments including acupuncture, acupressure, cabbage leaves,
cold packs, medication, massage and ultrasound. Four of the studies were funded by an agency with a commercial interest in the results
of the studies, two received charitable funding and two were funded by government agencies. The other five did not declare the source

of funding.
Results

One study comparing acupuncture with usual care (advice and oxytocin spray) found no difference in terms of stopping breastfeeding.
However, women in the acupuncture group were less likely to develop an abscess, had less severe symptoms on day five and had a
lower rate of fever than women in the usual care group. Three trials looking at cabbage leaves showed no difference between room
temperature and chilled cabbage leaves, between chilled cabbage leaves and gel packs and between cabbage cream and the inactive
cream; however, all forms of treatment provided some relief. Hot/cold packs were found to be more effective than acupressure. Gua Sha
scraping therapy was found to be more effective than hot packs and massage in reducing symptoms of breast engorgement, though both
forms of treatment decreased breast temperature, engorgement, pain and discomfort at five and 30 minutes after treatment. A study
on ultrasound therapy had the same, minimal effect as the fake ultrasound, whereas oxytocin injections in another study provided no
relief at all. When breast-shaped cold gel packs were compared with routine care, women who used gel packs seemed to have less pain;
however, the study was of very low quality making the results unreliable.

Quality of evidence

The quality of evidence was low due to the small number of participants in the included studies and limited number of studies looking
at the same outcomes. More robust research is urgently needed on the treatment of breast engorgement.
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Cabbage cream for breast engorgement during lactation

Patient or population: women with breast engorgement during lactation
Settings: Royal Darwin and Darwin Private Hospital, Australia
Intervention: cabbage cream

Comparison: placebo

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(studies) (GRADE)
Assumed risk Corresponding risk
Control Cabbage cream
Breast pain The mean breast painin 39 SDOO Higher score indicates
Bourbonaise pain scale the intervention groups (1 study) low!-2 more pain - Bour-
was bonaise pain scale
0.4 higher ranks pain on a scale
(0.67 lower to 1.47 from 0to 10, with O rep-
higher) resenting no pain and
10 representing excru-
ciating pain
Breast induration/ This outcome was not
hardness reported in the trial.
Breast swelling This outcome was not
reported in the trial.
Breast engorgement The mean engorge- 39 SDOO Higher  score indi-
Hill  and Humenich ment in the intervention (1 study) low!2 cates more engorge-

Breast engorgement
scale
Follow-up: mean 4 days

groups was
0.2 higher

(0.18 lower to 0.58
higher)

ment - Hill and Hu-
menich Breast engorge-
ment scale ranks en-
gorgement on a scale


http://www.thecochranelibrary.com/view/0/SummaryFindings.html
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from 0to 6, with O repre-
senting soft, no change
in breasts and 6 repre-
senting very firm, very
tender

Analgesic requirement This outcome was not
reported in the trial.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95%Cl) is based on the assumed
risk in the comparison group and the relative effect of the intervention (and its 95% Cl).
Cl: Confidence interval

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

I The number of participants was even smaller than the pre-determined sample size.
2 Limitations in study design due to a significant imbalance in primiparas at baseline (high risk of bias for other bias).



BACKGROUND

In recognition of the importance of breastfeeding for maternal
and infant well-being, and for society at large, the World Health
Organization recommends that all babies should be exclusively
breastfed for the first six months of life and then continue to re-
ceive breast milk, along with appropriate complementary foods,
up to two years of age or beyond (WHO 2003). Despite this,
less than 3% of women breastfeed their infants for 24 months
(Carletti 2011; Hure 2013; Liu 2013). One of the most common
factors associated with premature cessation of breastfeeding is dif-
ficulty with lactation (Odom 2013), including breast engorgement
(Hauck 2011).

Description of the condition

Breast engorgement is the pathological overfilling of the breasts
with milk, characterised by hard, painful, tight breasts and diffi-
culty breastfeeding. It is usually due to compromised milk removal,
either from restrictive feeding practices and/or ineffective sucking,
or less commonly overproduction of milk. Augmentation mam-
moplasty (surgical enlargement of breasts) may also predispose to
engorgement (Acarturk 2005). It should be differentiated from
normal breast fullness, often called physiological breast engorge-
ment (Nikodem 1993), occurring between day two to three post-
partum, in which secretory activation of the breast is triggered by
the delivery of the placenta (progesterone withdrawal) and subse-
quent rise in prolactin levels (Hale 2007). Increased milk produc-
tion and interstitial tissue oedema ensue resulting in visibly larger,
warmer and slightly uncomfortable breasts. In women with nor-
mal breast fullness, milk flow from the breast is not hindered and
with frequent, efficient breastfeeding, discomfort resolves within
a few days.

Breast engorgement, on the other hand, is a distressing and de-
bilitating condition affecting between 15% and 50% of women
(Hill 1994). Prevalence may be even higher depending on the
definition used. Where engorgement was described as part of an
inflammatory process (any mixture of erythema, pain, pyrexia,
breast tension and resistance in breast tissue), 75% of women in
a Swedish study experienced symptoms within eight weeks post-
partum (Kvist 2004). Some level of breast tenderness during the
first five days after birth was experienced by 72% of women in
a study by Hill and Humenick. Engorgement symptoms occur
most commonly between the second and fifth days postpartum
(Hill 1994; Roberts 1995a), peaking at day five (Hill 1994), but
may occur as late as day 14 (Humenick 1994), and are usually dif-
fuse, bilateral and may be associated with a low-grade fever. Com-
plications are common and include sore/damaged nipples, mas-
titis, abscess formation, decreased milk supply (Giugliani 2004),
premature introduction of breast milk substitutes, and premature
cessation of breastfeeding (Mass 2004). Difficulty in feeding the

baby occurs in up to 82% of mothers with breast engorgement

(Roberts 1995a).

Description of the intervention

Many interventions for the treatment of breast engorgement have
been suggested in the past. Some treatments have been abandoned,
such as mechanical compression (binding) of the breast, complete
manual emptying of the breast, fluid restriction, the use of diuret-
ics, oestrogens and bromocriptine, due to safety concerns. Oth-
ers, such as some anti-inflammatory medications (bromelain, ser-
rapeptase) have been tested on small sample sizes only, with no
long-term safety data, and hence have not been widely accepted.
Oxytocin, due to its role in inducing the milk-ejection reflex, has
also been proposed as an efficacious agent for the relief of post-
partum breast engorgement. Other modalities, such as ultrasound
therapy, acupuncture and acupressure have also been explored. A
popular form of treatment of breast engorgement is the applica-
tion of cabbage leaves. Even though no active pharmacological
substance in cabbage leaves has been identified in the literature,
its convenient shape, low cost, wide availability and purportedly
soothing effect make it a sought after treatment. Reverse pressure
softening, a technique that uses gentle positive pressure with the
finger-tips to soften the areola, has been shown to improve attach-
ment of the infant to the breast during engorgement (Cotterman
2004), hence making it a potential tool for the treatment of breast
engorgement, but relevant outcomes have not been tested in a
controlled setting.

Current recommendations for the treatment of breast engorge-
ment include various measures aimed at emptying the breast suffi-
ciently to alleviate discomfort, facilitate breastfeeding and prevent
complications. These include applying moist heat to the breast
prior to feeding to aid oxytocin uptake, frequent feeding, soften-
ing the areola prior to attachment, correct positioning and attach-
ment of the baby to the breast during breastfeeding (Mass 2004),
gentle massage during feeding, and applying cold compresses af-
ter feeding (Core Curriculum 2013), along with analgesics (e.g.
paracetamol) and anti-inflammatory medication (e.g. ibuprofen),
if needed (ABM 2009). If breastfeeding is not possible, hand-ex-
pressing or pumping milk to comfort is recommended, along with
other symptomatic measures.

In some countries, such as Sweden, oxytocin spray is routinely
used in an attempt to enhance drainage of engorged breasts. A
postal survey of all 57 breastfeeding clinics in Sweden, revealed
that oxytocin spray, unrefined cotton wool (as a comfort measure)
and acupuncture were used by 87%, 72% and 56% of responding
clinics, respectively, for the treatment of breast inflammatory con-
ditions (Kvist 2004). In other countries, such as Taiwan, cold ther-
apies for breast engorgement are discouraged during the month
following delivery. Instead, milk expression after the application
of hot packs is widely used, as are traditional Chinese therapies.

Treatments for breast engorgement during lactation (Review)
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How the intervention might work

Ideally, treatment of breast engorgement should: 1) provide rapid
relief of breast pain; 2) enable successful actachment of the baby to
the breast; 3) facilitate efficient drainage of milk from the breasts;
and 4) prevent known complications such as mastitis and breast
abscess. Optimal treatment should rapidly result in relatively soft,
non-tender breasts from which the mother can easily and success-
fully feed her infant. Numerous treatments have been studied in
an attempt to achieve these goals. The interventions studied in
this review are based on the following assumptions:

1. administration of exogenous oxytocin: release of endogenous
oxytocin, from the posterior pituitary gland, is known to cause
contraction of the mammary myoepithelial cells, which surround
milk-producing alveoli, resulting in expulsion of milk towards
the nipple, known as the milk-ejection reflex. In engorgement,
the milk-ejection reflex may be inhibited due to vascular
congestion in the breast preventing oxytocin from reaching the
myoepithelial cells;

2. acupuncture: the stimulation of certain acupuncture points
along the skin of the body with acupuncture needles is believed,
according to traditional Chinese medicine (TCM), to relieve
obstructions in the flow of energy, enabling the body to heal,
leading to improved microcirculation and flow of milk;

3. scraping therapy (Gua-Sha): the stimulation of acupoints,
using a scraping motion on the skin, is believed, according to
TCM, to improve circulation and metabolism by removing
obstructions and revitalising meridians. In TCM, 14 channels of
energy, known as meridians, are believed to run throughout the
body. Meridians passing just under the skin surface present
acupoints;

4. thermal (continuous) ultrasound therapy: it is thought
treatment may facilitate the removal of milk from the engorged
breast by facilitating milk let-down, leading to less pain and
hardness;

5. enzyme therapy: believed to be able to suppress
inflammation, abate and alleviate pain and oedema and
accelerate the circulation of blood and lymph;

6. anti-inflammatory medication: known to reduce symptoms
of inflammation, such as pain, redness and swelling, therefore
assumed to relieve the symptoms of engorgement;

7. cabbage leaves: thought to possibly contain a chemical that
the mother’s skin absorbs, thus reducing oedema and increasing
milk flow. Usually applied chilled which induces
vasoconstriction and further decreases oedema;

8. cold packs: the application of cold is thought to be soothing
and to decrease the blood flow to the skin by vasoconstriction,
which in turn is believed to decrease engorgement;

9. massage: gentle breast massage is thought to induce the
milk-ejection reflex, mobilise the milk and hence reduce the
symptoms of breast engorgement.

Why it is important to do this review

Breastfeeding is the normal way to feed infants, resulting in op-
timal growth and development. In addition, it provides a stim-
ulus for the bonding process between a mother and her baby, as
well as protecting them both from disease. A mother’s choice to
breastfeed is often hampered by breastfeeding difficulties. Breast
engorgement is a common condition affecting up to half of all
women who choose to breastfeed (Hill 1994). Apart from caus-
ing distressing symptoms for the mother, it can lead to serious
complications for the breastfeeding dyad, including the prema-
ture cessation of breastfeeding. Earlier systematic reviews on this
topic have found insufficient evidence on effective treatments for
breast engorgement but in the interim, several new studies have
been reported which may assist in finding an effective treatment
for this troubling condition. Additionally, in the era of HIV, ex-
clusive breastfeeding has received attention in an effort to prevent
mother-to-child transmission. Failure to identify the best forms
of treatment of breast engorgement may result in women mix-
ing breast and formula feeding, thus increasing their risk of HIV
transmission.

This Cochrane systematic review is an update of the one first
published by Snowden 2001, and subsequently re-published in
2010. The previous reviews called for robust research to address
the lack of evidence for the treatment of breast engorgement. This
review seeks to evaluate current evidence on the best forms of
treatment available.

OBJECTIVES

To identify the best form of treatment for breast engorgement in
breastfeeding women.

METHODS

Criteria for considering studies for this review

Types of studies

Randomised and quasi-randomised (method of allocating partic-
ipants to a treatment that is not strictly random, e.g. by date of
birth, hospital record number, alternation) controlled trials evalu-
ating treatments for breast engorgement in breastfeeding women.
Cluster-randomised trials were eligible for inclusion. Cross-over
trials were not eligible for inclusion.

Studies reported in abstract form were eligible for inclusion, pro-
vided that there was sufficient information to allow assessment
of eligibility and risk of bias; if information provided in abstracts

Treatments for breast engorgement during lactation (Review)
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was insufficient, we tried to contact study authors for more infor-
mation, or failing that, studies were classified as ’awaiting assess-
ment’ until publication of the full trial report. In this version of
the review we identified one study reported in abstract form only.
It did not contain sufficient information so study authors were
contacted and the full report was obtained.

Types of participants

All women receiving any treatment for breast engorgement during
breastfeeding.

Types of interventions

1. Non-medical forms of treatment (acupuncture, cabbage
leaves)

2. Medical treatments (oxytocin, protease)

3. Medical and non-medical forms of treatment combined

4. Information and advice on breastfeeding

Types of outcome measures

Primary outcomes

1. Breast pain (as described by trial authors) (not pre-specified)

2. Breast induration/hardness (as described by trial authors)
(not pre-specified)

3. Breast swelling (as described by trial authors) (not pre-
specified)

4. Breast engorgement (as described by trial authors) (not pre-
specified)

Secondary outcomes

. Pyrexia

. Mastitis

. Breast abscess

. Maternal opinion of treatment

. Maternal acceptance of treatment

. Analgesic requirement

. Hospital admission

. Woman’s confidence in continuing to breastfeed

O 00 N &\ N W N~

. Cessation of breastfeeding

Search methods for identification of studies

The following methods section of this review is based on a standard
template used by the Cochrane Pregnancy and Childbirth Group.

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s Tri-
als Register by contacting their Information Specialist (30 June
2015)
The Register is a database containing over 21,000 reports of con-
trolled trials in the field of pregnancy and childbirth. For full
search methods used to populate the Pregnancy and Childbirth
Group’s Trials Register including the detailed search strategies for
CENTRAL, MEDLINE, Embase and CINAHL; the list of hand-
searched journals and conference proceedings, and the list of jour-
nals reviewed via the current awareness service, please follow this
link to the editorial information about the Cochrane Pregnancy
and Childbirth Group in The Cochrane Libraryand select the ‘Spe-
cialized Register’ section from the options on the left side of the
screen.
Briefly, the Cochrane Pregnancy and Childbirth Group’s Trials
Register is maintained by their Information Specialist and contains
trials identified from:

1. monthly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE (Ovid);

3. weekly searches of Embase (Ovid);

4. monthly searches of CINAHL (EBSCO);

5. handsearches of 30 journals and the proceedings of major
conferences;

6. weekly current awareness alerts for a further 44 journals
plus monthly BioMed Central email alerts.
Search results are screened by two people and the full text of all
relevant trial reports identified through the searching activities
described above is reviewed. Based on the intervention described,
each trial report is assigned a number that corresponds to a specific
Pregnancy and Childbirth Group review topic (or topics), and is
then added to the Register. The Information Specialist searches
the Register for each review using this topic number rather than
keywords. This results in a more specific search set which has
been fully accounted for in the relevant review sections (Included
studies; Excluded studies).

Searching other resources

We searched the reference lists of retrieved studies.
We did not apply any language or date restrictions.

Data collection and analysis

For methods used in the previous version of this review, see Mangesi
2010.

For this update, the following methods were used for assessing the
reports that were identified as a result of the updated search.

The following methods section of this review is based on a standard
template used by the Cochrane Pregnancy and Childbirth Group.

Treatments for breast engorgement during lactation (Review)
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Selection of studies

Two review authors, one of whom is a content expert (IZG), in-
dependently assessed all the studies identified as a result of the
search strategy to decide whether they met the inclusion criteria.
We resolved any disagreements through discussion. We contacted
trial authors for additional information where necessary.

Data extraction and management

We used the standard Cochrane Pregnancy and Childbirth Group
data extraction template to extract data from the eligible studies.
Both review authors independently extracted the data using the
agreed form. We resolved discrepancies through discussion. We
entered data into Review Manager software (RevMan 2014) and
cross-checked them for accuracy.

Where information regarding any of the identified studies was
unclear or incomplete, we attempted to contact authors of the
original reports to provide further details. We managed to estab-
lish contact with authors of three reports (Ahmadi 2011; Chiu
2010; Roberts 1998) resulting in all three studies being included
in the final analysis. Through the assistance of the Campbell and
Cochrane Equity and Methods Group, we managed to translate a
report written in Farsi (Ahmadi 2011) and extract necessary data.

Assessment of risk of bias in included studies

Two review authors independently assessed risk of bias for each
study using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We resolved any
disagreement by discussion. The following domains were assessed.

(1) Random sequence generation (checking for possible
selection bias)

We described for each included study the method used to generate
the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups.
We assessed the method as:

e low risk of bias (any truly random process, e.g. random
number table; computer random number generator);

e high risk of bias (any non-random process, e.g. odd or even
date of birth; hospital or clinic record number);

o unclear risk of bias.

(2) Allocation concealment (checking for possible selection
bias)

We described for each included study the method used to con-
ceal allocation to interventions prior to assignment and assessed
whether intervention allocation could have been foreseen in ad-
vance of, or during recruitment, or changed after assignment.
We assessed the methods as:

e low risk of bias (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

e high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

e unclear risk of bias.

(3.1) Blinding of participants and personnel (checking for
possible performance bias)

We described for each included study the methods used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. We considered that studies
were at low risk of bias if they were blinded, or if we judged that
the lack of blinding would be unlikely to affect results. We assessed
blinding separately for different outcomes or classes of outcomes.
We assessed the methods as:

e low, high or unclear risk of bias for participants;

e low, high or unclear risk of bias for personnel.

(3.2) Blinding of outcome assessment (checking for possible
detection bias)

We described for each included study the methods used, if any, to
blind outcome assessors from knowledge of which intervention a
participant received. We assessed blinding separately for different
outcomes or classes of outcomes.
We assessed methods used to blind outcome assessment as:

e low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition
bias due to the amount, nature and handling of incomplete
outcome data)

We described for each included study, and for each outcome or
class of outcomes, the completeness of data including attrition and
exclusions from the analysis. We stated whether attrition and ex-
clusions were reported and the numbers included in the analysis at
each stage (compared with the total randomised participants), rea-
sons for attrition or exclusion where reported, and whether miss-
ing data were balanced across groups or were related to outcomes.
Where sufficient information was reported, or could be supplied
by the trial authors, we re-included missing data in the analyses
which we undertook.

We assessed the methods as:

o low risk of bias (less than 10% missing outcome data;
missing outcome data balanced across groups);

e high risk of bias (e.g. numbers or reasons for missing data
imbalanced across groups; ‘as treated* analysis done with
substantial departure of intervention received from that assigned
at randomisation);

e unclear risk of bias.
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(5) Selective reporting (checking for reporting bias)

We described for each included study how we investigated the
possibility of selective outcome reporting bias and what we found.
We assessed the methods as:

e low risk of bias (where it is clear that all of the study’s pre-
specified outcomes and all expected outcomes of interest to the
review have been reported);

e high risk of bias (where not all the study’s pre-specified
outcomes have been reported; one or more reported primary
outcomes were not pre-specified; outcomes of interest were
reported incompletely and so could not be used; study failed to
include results of a key outcome that would have been expected
to have been reported);

e unclear risk of bias.

(6) Other bias (checking for bias due to problems not
covered by (1) to (5) above)

We described for each included study any important concerns we
had about other possible sources of bias.
We assessed whether each study was free of other problems that
could put it at risk of bias:

e low risk of other bias;

e high risk of other bias;

o unclear whether there is risk of other bias.

(7) Overall risk of bias

We made explicit judgements about whether studies were at high
risk of bias, according to the criteria given in the Handbook
(Higgins 2011). With reference to (1) to (6) above, we assessed the
likely magnitude and direction of the bias and whether we consid-
ered it likely to impact on the findings. We planned to explore the
impact of the level of bias through undertaking sensitivity analy-
ses, but were unable to do this due to too few studies included in
any single analysis.

Assessment of the quality of the evidence using
GRADE

For this update the quality of the evidence was assessed using
the GRADE approach as outlined in the GRADE handbook. We
looked at cabbage cream versus placebo since one included study
addresses two of our primary outcomes.

We planned to report on the following outcomes in the ’Summary
of findings’ table:

. Breast pain

. Breast induration/hardness

. Breast swelling

BN N —

. Breast engorgement

5. Analgesic requirement
However, there was no data available on breast induration/hard-
ness, breast swelling or analgesic requirement.

We used GRADEpro Guideline Development Tool to import data
from Review Manager 5.3 (RevMan 2014) in order to create a
’Summary of findings’ table. A summary of the intervention effect
and a measure of quality for each of the above outcomes was
produced using the GRADE approach. The GRADE approach
uses five considerations (study limitations, consistency of effect,
imprecision, indirectness and publication bias) to assess the quality
of the body of evidence for each outcome. The evidence can be
downgraded from ’high quality’ by one level for serious (or by
two levels for very serious) limitations, depending on assessments
for risk of bias, indirectness of evidence, serious inconsistency,
imprecision of effect estimates or potential publication bias.

Measures of treatment effect

Dichotomous data

For dichotomous data, we presented results as summary risk ratio
with 95% confidence intervals.

Continuous data

For continuous data, we used the mean difference if outcomes
were measured in the same way between trials. In future updates, if
necessary, we will use the standardised mean difference to combine
trials that measure the same outcome, but use different methods.

Unit of analysis issues

Cluster-randomised trials

We had planned to include cluster-randomised trials but we iden-
tified none. In future updates of this review, if we identify any eli-
gible cluster-randomised trials we will include them in the analy-
ses along with individually-randomised trials. We will adjust their
sample sizes using the methods described in the Handbook [Section
16.3.4 or 16.3.6] using an estimate of the intracluster correlation
co-efficient (ICC) derived from the trial (if possible), from a similar
trial or from a study of a similar population. If we use ICCs from
other sources, we will report this and conduct sensitivity analyses
to investigate the effect of variation in the ICC. If we identify both
cluster-randomised trials and individually-randomised trials, we
plan to synthesise the relevant information. We will consider it
reasonable to combine the results from both if there is little het-
erogeneity between the study designs and the interaction between
the effect of intervention and the choice of randomisation unit is
considered to be unlikely.

We will also acknowledge heterogeneity in the randomisation unit
and perform a sensitivity analysis to investigate the effects of the

randomisation unit.
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Cross-over trials

Cross-over trials are not eligible for inclusion.

Other unit of analysis issues

Several of the studies included in the review used breasts rather
than women as the unit of analysis (McLachlan 1991; Roberts
1995; Roberts 1995a). We are aware that a woman’s breasts (en-
gorged or not) are unlikely to be independent of each other and
such non-independent data require special methods of analysis
(Kvist 2007). In this version of the review, data were not presented
in a way that allowed us to include them in the data tables and so
we have presented a brief narrative description of results. If usable
data become available in the future we will seek statistical help
with analysis.

Dealing with missing data

We obtained missing data from a number of study authors (see
Characteristics of included studies for details).

For included studies, we noted levels of attrition.

For all outcomes, we carried out analyses, as far as possible, on
an intention-to-treat basis, i.e. we attempted to include all partic-
ipants randomised to each group in the analyses, and all partici-
pants were analysed in the group to which they were allocated, re-
gardless of whether or not they received the allocated intervention.
The denominator for each outcome in each trial was the number
randomised minus any participants whose outcomes were known
to be missing.

Assessment of heterogeneity

In this version of the review, as so few trials contributed data and
each examined different interventions, we were unable to combine
results in meta-analyses. In future updates of the review if more
data are added, we plan to assess heterogeneity among trials. We
will assess statistical heterogeneity in each meta-analysis using the
Tau2, I2 and Chi? statistics. We will regard heterogeneity as sub-
stantial if an I2 is greater than 30% and either a Tau? is greater
than zero, or there is a low P value (less than 0.10) in the Chi2 test
for heterogeneity.

Assessment of reporting biases

In future updates, if there are 10 or more studies in the meta-
analysis we will investigate reporting biases (such as publication
bias) using funnel plots. We will assess funnel plot asymmetry
visually. If asymmetry is suggested by a visual assessment, we will
perform exploratory analyses to investigate it.

Data synthesis

W carried out statistical analysis using Review Manager (RevMan
2014). In this version of the review, we could not combine results
from trials due to different interventions being evaluated. In future
updates, if more data are available, we plan to use fixed-effect meta-
analysis for combining data in the absence of moderate or high
levels of heterogeneity.

In future updates, if there is clinical heterogeneity sufficient to
expect that the underlying treatment effects differ between trials,
or if substantial statistical heterogeneity is detected, we will use
random-effects meta-analysis to produce an overall summary, if an
average treatment effect across trials is considered clinically mean-
ingful. The random-effects summary will be treated as the average
of the range of possible treatment effects and we will discuss the
clinical implications of treatment effects differing between trials.
If the average treatment effect is not clinically meaningful, we will
not combine trials. If we use random-effects analyses, the results
will be presented as the average treatment effect with 95% confi-
dence intervals, and the estimates of Tau? and I2.

Subgroup analysis and investigation of heterogeneity

We were unable to combine any of the studies to allow us to do
subgroup analysis because studies were few and they evaluated
different interventions.
In future updates of this review, if data do become available, we will
carry out subgroup analysis for primary outcomes and only those
secondary outcomes which may be confounded by the condition
of the woman such as whether the woman had caesarean section
or delivered spontanecously. These secondary outcomes include
pyrexia, analgesic requirement and hospital admission.

1. Women who delivered spontaneously and those who
delivered by caesarean section

2. Primiparous and multiparous women
We will assess subgroup differences by interaction tests available
within RevMan (RevMan 2014). We will report the results of
subgroup analyses quoting the Chi? statistic and P value, and the
interaction test 12 value.

Sensitivity analysis

In this version of the review we included too few studies (exam-
ining several different types of interventions) to allow meaningful
sensitivity analysis. We will carry out sensitivity analysis in future
updates if more studies are available.

RESULTS

Description of studies
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See: Characteristics of included studies and Characteristics of
excluded studies.

Results of the search

See: Figure 1

Using the search strategy, we identified 26 reports of 22 stud-
ies, examining treatments for breast engorgement in breastfeed-
ing women. After assessing eligibility we included 13 studies (16
reports), one of which was in the form of an abstract (Ahmadi
2011). Additional information was sought from the authors who
sent the full text, in Farsi. This was translated with the help of the
Campbell and Cochrane Equity Methods Group.

Included studies

We have included 13 studies carried out over a period of more
than 60 years (from Ingelman-Sundberg 1953 to Batista 2014),
during which attitudes towards breastfeeding and the types and
availability of treatments for women with breast engorgement have
changed considerably.
All of the included studies focused on women with signs and symp-
toms of breast engorgement. In most of the studies, women with
swollen, hard, painful breasts (and sometimes with pyrexia) were
generally recruited in the early postnatal period (two to 10 days
postpartum). In the study by Kvist 2007 women were recruited at
breastfeeding clinics rather than in hospital postnatal wards, and
may have been breastfeeding for some time, although the majority
were seen within two weeks of giving birth. In one study, the fo-
cus was specifically on women who had caesarean births (Robson
1990), and in another on women who sought care at a human
milk bank.(Batista 2014).
The studies we have included in the review examined the effects of
a broad range of interventions, and data were sometimes presented
in a way that did not allow us to enter them into RevMan tables
(Batista 2014; Kvist 2004; Murata 1965; Roberts 1995; Roberts
1995a; Robson 1990); for these studies we have presented a brief
narrative summary of findings. Interventions included:

1. acupuncture versus usual care (Kvist 2004; Kvist 2007);

2. acupressure versus hot and cold compresses (Ahmadi 2011);

3. cabbage leaves (cold versus room temperature leaves
(Roberts 1995)); chilled cabbage leaves versus chilled gel packs
(Roberts 1995a); cabbage leaf extract versus placebo (Roberts
1998);

4. cold packs versus routine care (Robson 1990);

5. protease complex tablets versus placebo (Murata 1965);

6. ultrasound versus sham ultrasound (McLachlan 1991);

7. serrapeptase versus placebo (Kee 1989);

8. Gua-Sha (scraping) therapy versus hot packs and massage
(Chiu 2010);

9. subcutaneous oxytocin versus placebo (Ingelman-Sundberg

1953);

10. electromechanical breast massage followed by mechanical

pumping versus manual breast massage followed by manual
pumping (Batista 2014).
The broad range of interventions studied meant that we were not
able to pool data from more than one study in any of the analyses.
Further details on the women participating in the included stud-
ies and descriptions of the interventions can be found in the
Characteristics of included studies tables.

Excluded studies

We excluded nine studies (10 reports) identified by the search
strategy. The main reasons for exclusion were that studies exam-
ined the prevention of breast engorgement (Nikodem 1993) in
women whose breasts were not yet engorged, or examined inter-
ventions to suppress lactation in women who did not intend to
breastfeed, rather than examining interventions to treat the symp-
toms of engorgement in women who were breastfeeding their ba-
bies (Booker 1970; Filteau 1999; Garry 1956; King 1958; Phillips
1975; Roser 1966; Ryan 1962). Finally, we excluded one study
that was otherwise eligible for inclusion, because not all of the
women recruited were receiving an intervention to treat breast en-
gorgement (Stenchever 1962).

Approximately half of the women recruited in the Nikodem 1993
study did not have symptoms of breast engorgement and the in-
tervention aimed to prevent rather than treat symptoms in these
women. Separate results were not available for women with en-
gorged breasts seeking symptom relief. We have provided further
information on these studies in the Characteristics of excluded
studies tables.

Risk of bias in included studies

We found it difficult to assess risk of bias in the included studies as
the methods used in the trials were not generally well-described.
Most authors reported that the trial was a randomised controlled
trial but did not describe how sequence generation or allocation
concealment was performed. Unavailability of this information
resulted in the risk of bias being categorised as unclear.

Please see Figure 1 and Figure 2 for a summary of 'Risk of bias’
assessments.
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Figure I. ’Risk of bias’ graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Figure 2. ’Risk of bias’ summary: review authors’ judgements about each risk of bias item for each included
study.
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Allocation

In two studies we judged that the methods used to conceal group
allocation at the point of randomisation were adequate; in these
studies group assignments were concealed in sealed opaque se-
quentially numbered envelopes (Kvist 2004; Kvist 2007). In all of
the remaining studies, we assessed that methods to conceal alloca-
tion were inadequate or unclear. Quasi-randomisation was used in
four trials; group allocation was by odd or even case-note number
in the Ingelman-Sundberg 1953 trial, by day of the week in the
Murata 1965 trial, and in the two studies by Roberts (Roberts
1995; Roberts 1995a), all women received both the experimental
and control interventions, as breasts rather than women were ran-
domised. In one study a “balanced block randomisation sequence”
was used, but it was not clear what methods were used to conceal
group allocation (McLachlan 1991). Similarly, a “computer-gen-
erated block randomisation list” was produced by Chiu 2010, but
the method of allocation concealment was not described. One of
the study authors was contacted for clarification but information
on sequence generation only was provided. Two studies (Ahmadi
2011; Kee 1989) were characterised as randomised controlled tri-
als but neither sequence generation nor allocation concealment
were reported; the Ahmadi paper only states that the women were
randomly assigned to one intervention or the other in a way that
would create two intervention groups of equal size. Even distribu-
tion of baseline characteristics (education level, career, number of
births and type of birth) suggests that randomisation was adequate,
but incomplete reporting resulted in the study being categorised
as unclear. Attempts were made to contact the Kee study authors
to clarify selection bias but neither the journal in which the paper
was published, nor the affiliated institution knew of the authors
whereabouts. Allocation concealment was classified as unclear in
the Roberts 1998 study because even though group assignments
were placed in sealed envelopes, it is not stated whether they were
opaque or non-opaque. Although coin toss was used for initial
random sequence generation in the Batista 2014 study, interven-
tion options were alternated thereafter, placing this study at high
risk of selection bias. Finally, in the study by Robson 1990 there
were serious problems with the way randomisation was carried
out; a table of random numbers was used to decide the randomi-
sation sequence but the allocation sequence was not necessarily
observed, so, for example, women with the most distressing symp-
toms assigned to the control group were moved into the interven-
tion group, and there was no intention-to-treat analysis.

Blinding

In studies where different types of interventions were compared,
blinding participants and clinical staff would not be feasible and
was not attempted (Ahmadi 2011; Batista 2014; Chiu 2010; Kvist

2004; Kvist 2007; Roberts 1995; Roberts 1995a; Robson 1990).
The lack of blinding (of women, staff and outcome assessors) in
these studies may represent a serious source of bias, as many of
the outcomes measured (subjective views about treatment and as-
sessment of symptoms) may have been influenced by knowledge
of treatment assignment. In the study by McLachlan 1991 com-
paring ultrasound versus sham ultrasound, it was reported that
women and staff were blind to which machine was which. How-
ever, in this study breasts rather than women were randomised
and one breast may have been randomised to receive ultrasound
and the other sham treatment. It was reported that the same ma-
chine was always used to treat the same breast. It is not clear how
convincing to women and staff this attempt at blinding was, and
it is difficult to imagine full compliance with this blinding pro-
cedure in the context of busy postnatal wards. Four other studies
used placebo methods: in Murata 1965, protease complex tablets
were compared with lactose-containing placebo tablets; in the
Ingelman-Sundberg 1953, subcutaneous oxytocin was compared
with physiological saline injections; in Kee 1989, oral serrapeptase
was compared with specially made control tablets that were iden-
tical in appearance and given according to the same regimen; and
in the Roberts 1998 trial a cream containing cabbage leaf extract
was compared with a base/placebo cream, with rosewater added
to both creams to camouflage the residual odour of cabbage. It
is unclear from the Murata 1965 report whether the tablets used
were identical, hence we have categorised this study as unclear, as
opposed to the other studies which were judged to be at low risk
of performance bias.

In terms of outcome assessment, there was no mention of blinding
of outcome assessors in three studies (Batista 2014; Ingelman-
Sundberg 1953; Kvist 2007). Outcome assessment was clearly not
blinded in five studies (Ahmadi 2011; Kvist 2004; Roberts 1995;
Roberts 1995a; Robson 1990) and in the remaining five studies,
there was evidence that outcome assessment had been carried out
by assessors blinded to group assignment (Chiu 2010; Kee 1989;
McLachlan 1991; Murata 1965; Roberts 1998).

Incomplete outcome data

We assessed that the level of attrition bias was unclear in one
older study (Ingelman-Sundberg 1953), which did not mention
how incomplete outcome data were addressed, and in the study
by Batista 2014, where the final sample size is more than 10-fold
smaller than the calculated sample size. Three studies were assessed
as high risk of attrition bias (Kvist 2004; McLachlan 1991; Robson
1990) as information on loss to follow-up, or denominators in
the results section, may not have been explicit. No attrition was
apparent in the studies by Roberts (Roberts 1995; Roberts 1995a;
Roberts 1998), and there appeared to be low levels of attrition (less
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than 5%) in the studies by Ahmadi 2011, Chiu 2010, Kee 1989,
Kvist 2007, and Murata 1965.

Selective reporting

We did not have study protocols to adequately assess within-
study selective reporting bias. We assessed selective reporting bias
by comparing what was listed in the methods section of the
study with what was reported in the results section. Most studies
(Ahmadi 2011; Chiu 2010; Kee 1989; Kvist 2007; McLachlan
1991; Murata 1965; Roberts 1995a; Roberts 1995; Robson 1990)
reported outcomes that were pre-stated in the methods section and
on outcomes of interest in this review. There is an unclear risk of
bias in two studies: Roberts 1998 because whilst the authors have
mentioned the outcomes they intended to assess, they presented
the results with the two groups combined; in Ingelman-Sundberg
1953, the authors report their outcomes in percentages, not in
numbers out of the totals, which made it difficult to determine
the denominators. Kvist 2004 carries a risk of bias as the authors
mention that the study had to be stopped prematurely but no data
are given. Also, they do not mention in the results one of the out-
comes (resistance of breast tissue), which was listed in the methods’
section. Other outcomes are mentioned, as non-significant results,
but are not reported adequately. In the study by Batista 2014, par-
ticipants were evaluated based on clinical exam and thermography
but only thermography is reported for both groups placing this
study at high risk of reporting bias.

Other potential sources of bias

There was considerable baseline imbalance in the study by Robson
1990. Women in the control group had much lower pre-test pain
scores. There was also some deviation from protocol in this study:
three women who were described as having “heightened distress
levels” assigned to the intervention group were moved into the
control group as this was perceived as being less demanding of their
time, and one mother with severe discomfort asked to be assigned
to the intervention group. In all, the randomisation schedule was
not observed in eight cases. This represents a serious source of bias.
There was no intention-to-treat analysis.

In another study (Roberts 1998), a significant baseline imbalance
was found in the number of primiparas. Authors were contacted
but no explanation was found. This may have been due to chance
or a small sample size but may also have been due to possible
problems with allocation concealment or compromised blinding,
hence we made a judgement of possible high risk of bias.

There was considerable risk of bias in Batista 2014; no baseline
characteristics were provided for included participants, although
varying degrees of engorgement were alluded to, implying the pos-
sibility of baseline imbalance. Additionally, the study was severely
underpowered, limiting its precision. No statement of conflict of
interest or sponsorship was provided, raising the possibility of in-
dustry funding.

In three of the included studies, randomisation and analysis was at
the level of breasts rather than women (McLachlan 1991; Roberts
1995; Roberts 1995a). McLachlan 1991 state that in their study,
when the visual analogue scale was used, it was not always easy
for women to make a clear distinction between the left and right
breast. This may be an indication that having an individual breast
as a unit of analysis is not ideal. In the studies there was no adjust-
ment made for the non-independence of breasts, and we found in-
terpretation of results difficult. This difficulty was exacerbated in
the study by Roberts 1995, because the pretest rating of symptoms
was for both breasts together (an overall rating), whereas at post-
test, women provided ratings for separate breasts. It was therefore
not possible for us to understand the possible differences between
pre- and post-test scores.

In one study (Kvist 2004), insufficient information was available,
due to lack of clarity in reporting, to assess whether an important
risk of bias exists. In the Murata 1965 and Kee 1989 studies the
active tablets used in the trial were supplied by a pharmaceutical
company, hence it was unclear whether a vested interest may have
influenced study results. The remaining studies (Ahmadi 2011;
Chiu 2010; Ingelman-Sundberg 1953; Kvist 2007) appeared to
be free of other sources of bias.

We were not able to examine possible publication bias using funnel
plots because of the small number of studies included in the review.

Effects of interventions

See: Summary of findings for the main comparison Cabbage
cream for breast engorgement during lactation

Interventions to treat breast engorgement: |3 studies
with 919 women

We included 13 studies with 919 breastfeeding women; 171 of
whom were analysed at the individual breast level (Ahmadi 2011;
McLachlan 1991; Roberts 1995; Roberts 1995a). We were unable
to pool any results from studies in meta-analysis because of the
broad range of interventions examined, and the way in which
outcomes were assessed and reported in these trials. We have set
out separate comparisons for each type of intervention in the text
below, and in the data tables; in some studies we were not able to
include all outcome data in tables because of the form in which
results were presented in research reports; for these outcomes we
provide a brief description of findings as reported by the trial
authors. Most of the studies did not provide usable information on
the review’s primary outcomes (pain, breast engorgement, breast
swelling and breast induration), and so we have set out findings
for both primary and secondary outcomes together.

Acupuncture to treat breast engorgement: two studies with
293 women
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Primary and secondary outcomes

Two studies examined the effects of acupuncture on breast en-
gorgement (Kvist 2004; Kvist 2007). In both studies there were
three treatment groups: advice and usual care (which mightinclude
the use of oxytocin nasal spray at the discretion of the midwife);
advice and acupuncture, excluding the SP6 acupoint; and advice
and acupuncture, including the SP6 point. Advice consisted of
information on breastfeeding frequency, duration and technique,
breast emptying, and the application of unrefined cotton wool as
needed. Results for resolution of symptoms were very similar for
women in the two acupuncture groups in the Kvist 2007 study,
so we have combined them in the data tables.

We were unable to include data from the Kvist 2004 study in
analyses because results were not set out separately for the three
randomised groups in the published report and were not available
from the authors. The authors however report that there were no
significant differences on day three of treatment between the three
groups in the severity index (a sum score for breast tension, ery-
thema and pain) or for maternal satisfaction with breastfeeding.
The percentage of mothers in Group 1 who were prescribed oxy-
tocin nasal spray by the midwives was 86%. The study by Kvist
2004 was discontinued prematurely because the authors felt it nec-
essary to include cultivation of breast milk from all participants and
follow-up of the mothers after six weeks. In Kvist 2007, the two
intervention groups were combined during data analysis as sug-
gested in section 16.5 of the Cochrane Handbook (Higgins 2011).
There was no difference in cessation of breastfeeding where six
women stopped breastfeeding in the group where oxytocin nasal
spray was used (the midwives gave oxytocin nasal spray to 100% of
the mothers in Group 1) compared to three women in the group
where acupuncture (excluding SP-6 acupoint) was used (risk ratio
(RR) 0.50, 95% confidence interval (CI) 0.13 to 1.92; one study;
140 women - data not shown).

Both studies provided information on the review’s primary out-
comes in the form of a severity index (SI), which included breast
tension and pain. Significantly more mothers in the acupuncture
group had less severe breast symptoms on days three and four of
treatment in comparison with the non-acupuncture group. The
mothers expression of satisfaction with the breastfeeding expe-
rience did not differ significantly between the groups. The number
of women prescribed antibiotics may represent a proxy measure
of mastitis; results from Kvist 2007 show that there was no dif-
ference between acupuncture and control groups in prescription
antibiotics (RR 0.61, 95% CI 0.32 to 1.16; data not shown).
The number of women with breast abscess was reported in Kvist
2007; women in the acupuncture group were less likely to develop
an abscess compared to women receiving routine care (RR 0.20,
95% CI 0.04 to 1.01; one study; 210 women), Analysis 1.1.
Findings in the Kvist 2007 study favoured the acupuncture group,
with more women in the acupuncture group, having less severe
symptoms on days four and five of contact, compared to women

in the control group (RR 0.84, 95% CI 0.70 to 0.99; one study;

210 women), Analysis 1.2.

A lower rate of pyrexia was observed in women who received
acupuncture for breast engorgement compared to women receiv-
ing standard care (RR 0.82, 95% CI 0.72 to 0.94; one study; 210
women), Analysis 1.3.

Acupressure versus hot and cold compresses: one study with
70 women

Primary and secondary outcomes

This study, comparing the effect of acupressure (intervention
group) and intermittent hot and cold compresses (control group)
(Ahmadi 2011), could not be analysed in RevMan 2014 because
of the way data were presented (using individual breasts as the unit
of analysis). Both treatments were found to be effective in decreas-
ing breast engorgement in lactating mothers (P < 0.001), with
hot and cold compresses being more effective than acupressure (P
<0.001).

Cabbage leaves to treat breast engorgement: three studies
with 101 women

Primary and secondary outcomes

Three studies by the same first author examined cabbage leaves
to reduce symptoms of breast engorgement, and collected infor-
mation on pre- and post-treatment pain scores in randomised tri-
als. Two studies assessed the use of cabbage leaves: chilled ver-
sus room temperature cabbage leaves (Roberts 1995), and chilled
cabbage leaves versus chilled gel packs (Roberts 1995a), whilst
the third study evaluated the use of cabbage leaf extract, in the
form of a cream, versus placebo (Roberts 1998). In two studies
(Roberts 1995; Roberts 1995a), breasts rather than women were
randomised, and results were not reported in a way that allowed us
to enter data into RevMan 2014. In the study comparing chilled
cabbage leaves and chilled gel packs (Roberts 1995a), it was re-
ported that women in both groups had significant reductions in
pain scores following treatment (30% for the cabbage leaves and
39% for the gel packs), but that there were no differences between
groups (data not shown). While both treatments appeared to pro-
duce some alleviation of discomfort, it is likely that the subjective
ratings on the pain ruler were susceptible to a placebo effect. Two-
thirds of women stated that they preferred the cabbage leaves be-
cause they gave a more immediate effect, while others felt that the
chilled gel packs gave a more lasting effect. In the second study
comparing chilled versus room temperature cabbage leaves, again
authors reported that both groups had significantly less pain fol-
lowing treatment (37% reduction in pain with room temperature
cabbage leaves and a 38% reduction with chilled cabbage leaves),
but that there was no difference at all between the randomised
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groups (Roberts 1995) (data not shown). The lack of difference
in the pain ratings suggests that chilling does not influence the
purported effectiveness of cabbage leaves. Study authors felt that
the drop in pain ratings could have been at least partially caused
by a placebo effect. The attention of clinicians could have reduced
anxiety in the new mothers and consequently reduced pain levels.
Study authors concluded that it is not necessary to chill cabbage
leaves before using them, since chilling has no effect on the efficacy
of the treatment.

In Roberts 1998 there was no significant difference between the
cabbage leaf extract group and the placebo group with regards to
breast engorgement (mean difference (MD) 0.20, 95% CI -0.18
to 0.58; one study; 39 women; low-quality evidence), Analysis 2.1.
Both groups perceived the creams as having some efficacy but the
lack of significant difference between the mean pain scores of
the experimental and control groups (MD 0.40, 95% CI -0.67 to
1.47; one study; 39 women; low-quality evidence), Analysis 2.2,
on any of the indicators, suggests that any action of the cabbage
leaf extract tested is likely to be a placebo effect. The perception of
the control group mothers that the discomfort and hardness were
decreasing supports this inference. Furthermore, the magnitude
of this perceived relief was low and in the range of a placebo effect.
Of note is that breastfeeding was observed to have significantly
more effect than cabbage cream on the perception of hardness of
breast tissue and discomfort (Roberts 1998).

Gua-Sha (scraping) therapy versus hot packs and massage:
one study with 54 women

Primary and secondary outcomes

In the study comparing Gua-Sha (scraping) therapy with hot packs
and massage (Chiu 2010), Gua-Sha therapy, applied to acupoints
ST16, ST18, SP17 and CV17, was more beneficial than hot packs
and massage for the relief of breast engorgement, though both
interventions significantly decreased breast temperature, engorge-
ment, pain and discomfort at five and 30 minutes post-treatment.
There was marked difference in the intervention group at first five
minutes post-intervention: breast engorgement scale 4.01 (stan-
dard deviation (SD) 0.91) for the intervention group compared
to 6.43 (SD: 1.17) for the hot packs and massage group (MD -
2.42,95% CI-2.98 to -1.86; one study; 54 women), Analysis 3.1.
Breast pain was markedly improved at five minutes in the Gua-
Sha therapy group: 4.25 (SD: 1.07) compared to 6.26 (SD 1.14) in
the control group (MD -2.01, 95% CI -2.60 to -1.42; one study;
54 women), Analysis 3.2. There was also marked improvement in
the breast discomfort scales in the first five minutes in the Gua-
Sha therapy group (MD -2.33, 95% CI -2.81 to -1.85; one study;
54 women), Analysis 3.3.

Ultrasound (thermal, continuous) treatment for breast
engorgement: one study with 109 women

Primary and secondary outcomes

McLachlan 1991 examined ultrasound versus sham ultrasound
in a study where breasts rather than women were randomised
(women may have had active treatment on both breasts, sham
treatment on both breasts, or one breast receiving active, and the
other receiving sham ultrasound). No adjustment was made for the
non-independence of breasts and most of the results were difficult
to interpret. When women who had the same treatment (either
active or sham ultrasound) to both breasts were compared, the
numbers requiring analgesia were very similar (RR 0.98, 95% CI
0.63 to 1.51; one study; 45 women; low-quality evidence), Analysis
4.1. Trial authors report that both sham and active treatment were
associated with significant reductions in subjective ratings of pain
and hardness, based on visual analogue scales comparing the paired
pre-treatment and post-treatment ratings for each breast, but there
were no differences between groups at the end of treatment. The
effect of treatment on hardness, as measured by tonometry, was
small and inconsistent providing further evidence of a placebo
effect. It was also reported that there were no differences in the
duration of breastfeeding (18 weeks) for women in the different
treatment groups, but actual rates in each group were not reported.
The therapeutic effect observed in both groups was attributed
to the warmth, rest, massage, attention and emotional, practical
and informational support provided by the physiotherapists in the
course of treatment. In addition, the study authors thought that
the perceived benefit of being the recipient of modern technology
may have contributed to the observed placebo effect.

Cold packs for breast engorgement: one study with 88
women

Primary and secondary outcomes

In a non-blinded study women who had caesarean deliveries and
who developed symptoms of breast engorgement were randomised
to treatment and control groups (breast-shaped cold packs worn in
a halter versus routine care) (Robson 1990). Women in the inter-
vention group seemed to experience a reduction in pain intensity
post-test. The author reported a decrease in mean pain intensity
score from 1.84 (SD 0.65) to 1.23 (SD 0.68) compared with an
increase in the control group from 1.50 (SD 0.71) to 1.79 (SD
0.72) (data not shown). However, the differences between groups
at baseline, and the failure to observe randomisation (women with
“heightened distress” were moved into the control group), make
results difficult to interpret. It was not possible to include these
results in the data and analyses.
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Electromechancial massages and pumping: one study with
16 women

One study (Batista 2014) found a decrease in breast temperature (P
= 0.0349) following electromechanical massage and pumping in
comparison to manual methods; however, the alternating method
of sequence generation, lack of blinding, and possible selective
reporting, place this study at high risk of bias.

Protease complex to treat breast engorgement: one study
with 59 women

Primary and secondary outcomes

A quasi-randomised controlled trial by Murata 1965 examined the
effects of protease complex (a plant enzyme) versus placebo in 59
women complaining of painful, swollen breasts, three to five days
postpartum. Outcomes measured included improvements in pain
and swelling, and overall rating of recovery. Additional observa-
tions recorded included size of breast and shape of nipple. Blood
samples were taken before and after treatment to monitor coagu-
lation factors (bleeding, coagulation and prothrombin time).
Women in the active treatment group were less likely to have no
improvement in pain (RR 0.17, 95% CI 0.04 to 0.74; one study;
59 women), Analysis 5.1, and swelling (RR 0.34, 95% CI 0.15
to 0.79; one study; 59 women), Analysis 5.2, when symptoms
were clinically assessed on the fourth day after commencement of
treatment. Compared with controls, women receiving the active
protease complex were also less likely to experience no overall
change in their symptoms or worse symptoms (RR 0.26, 95% CI
0.12 to 0.56; one study; 59 women), Analysis 5.3.

It was not clear how many of the women participating in this trial
were breastfeeding during the treatment period. No side effects
were observed and coagulation factors were unchanged before and
after treatment.

Oxytocin for the treatment of breast engorgement: one
study with 45 women

Primary and secondary outcomes

A study carried out in the early 1950s examined the effectiveness of
subcutaneous oxytocin, which was administered daily until symp-
toms resolved (Ingelman-Sundberg 1953). Participants received
either oxytocin or an injection of normal saline. The main out-
come in this study was duration of treatment. Overall, seven of the
45 women included in the study still had symptoms three days af-
ter starting treatment; five of the 20 women in the oxytocin group
and two of the 25 women in the placebo group. Although more
women in the oxytocin group had no resolution of symptoms
compared with controls, there was no difference between groups

(RR 3.13, 95% CI 0.68 to 14.44; one study; 45 women), Analysis
6.1.

Serrapeptase versus placebo: one study with 70 women

Primary and secondary outcomes

A double-blind randomised controlled trial by Kee 1989 examined
the effects of oral serrapeptase, a proteolytic enzyme derived from
the silk worm, on 70 women recruited from an urban hospital in
Singapore diagnosed with breast engorgement. During the study
breastfeeding was encouraged and concomitant breast massage and
milk expression was allowed (Kee 1989).

A higher rate of improvement of breast engorgement was ob-
served in the group receiving serrapeptase compared to placebo
(RR 0.36, 95% CI 0.14 to 0.88; one study; 70 women), Analysis
7.1, however, there was no difference in the rate of improvement
in breast swelling between groups (RR 0.75, 95% CI 0.36 to
1.55; one study; 70 women), Analysis 7.2.

Nor was any difference found in the rate of improvement of breast
pain between the group of women receiving serrapeptase and the
control group (RR 0.56, 95% CI 0.21 to 1.49; one study; 70
women), Analysis 7.3.

DISCUSSION

Summary of main results

In this review we have included data from 13 randomised and
quasi-randomised controlled trials, involving 919 breastfeeding
women, looking at 10 different types of interventions for treating
breast engorgement.

For several interventions with sham or placebo comparisons (ul-
trasound, cabbage leaf extract cream, and subcutaneous oxytocin),
there was no evidence that interventions were associated with a
more rapid or effective resolution of symptoms; in these studies
women tended to have improvements in pain and other symptoms
over time whether or not they received active treatment. The im-
provement in symptoms may be partly explained by the placebo
effect or, it may be due to the fact that symptoms resolved spon-
taneously as women continued to breastfeed.

Non-medical interventions

No differences were observed in the one study comparing acupunc-
ture with usual care (advice and oxytocin spray) in terms of ces-
sation of breastfeeding. In another study comparing cabbage leaf
extract with placebo, no differences were observed in breast pain
or breast engorgement. In one study comparing Gua-Sha therapy
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with hot packs and massage, improvements were observed in both
breast pain and breast engorgement. There was no difference be-
tween ultrasound and sham treatment in analgesic requirement.
Results from individual trials that could not be included in data
analysis suggested that there were no differences between room
temperature and chilled cabbage leaves and between chilled cab-
bage leaves and gel packs, with all interventions producing some
relief. Intermittent hot/cold packs applied for 20 minutes twice a
day were found to be significantly more effective than acupressure.
Acupuncture did not improve maternal satisfaction with breast-
feeding, but in one study women reported less severe symptoms
and were less likely to develop a breast abscess. In another study,
women who received breast-shaped cold packs were more likely to
experience a reduction in pain intensity than women who received
usual care; however, the differences between groups at baseline,
and the failure to observe randomisation, make this study at high
risk of bias. One study found a decrease in breast temperature
(P = 0.03) following electromechanical massage and pumping in
comparison to manual methods; however, the alternating method
of sequence generation, lack of blinding, and possible selective re-
porting, place this study at high risk of bias.

Medical interventions

Women treated with protease complex were less likely to have no
improvement in pain and swelling on the fourth day of treatment
and less likely to experience no overall change in their symptoms
or worsening of symptoms. It should be noted that it is more than
40 years since the study was carried out, and we are not aware that
this preparation is used in current practice. Subcutaneous oxy-
tocin provided no reliefat all in symptoms at three days. Serrapep-
tase was found to produce some relief in breast pain, induration
and swelling, when compared to placebo, with a high number of
participants given serrapeptase experiencing slight to no improve-
ment in overall breast engorgement, swelling and breast pain, but
differences were not significant.

Overall completeness and applicability of
evidence

All available randomised and quasi-randomised controlled trials
investigating the treatment of breast engorgement in breastfeed-
ing women were included in this review, with no language re-
strictions. We attempted to be as inclusive as possible by going to
great lengths to contact authors of reports requiring clarification
of methodology or results.

The studies included in this review were conducted in a variety of
countries (Australia, Brazil, Iran, Japan, Singapore, Sweden, Tai-
wan, USA); however all but two were from high-resource settings,
hence limiting the applicability of the findings.

There is also little information on what women think of particular
interventions; cold packs, for example, may be soothing for some

women or may be uncomfortable for others; trials included in the
review did not tend to report what women’s views and preferences
regarding treatment options were, apart from one study (Roberts
1995) in which two-thirds of women stated that they preferred
cabbage leaves to gel packs, with some mothers volunteering the
information that cabbage leaves gave a stronger, more immediate
effect, while others felt that chilled gel packs gave a more lasting
effect in the treatment of breast engorgement.

The studies included in this review looked at a broad range of dif-
ferent interventions, and most of the studies did not report findings
on key outcomes such as breast engorgement, breast pain, breast
swelling, induration, impact of interventions on infection, breast-
feeding practices, and cessation of breastfeeding. Whilst studies
did examine improvement in symptoms, and this is certainly an
outcome that is likely to be important to women, this outcome is
difficult to interpret as symptoms are subjective and are likely to
change over time with or without active intervention.

Quality of the evidence

Despite the contributions made by the authors and study par-
ticipants in the 13 studies included in this review, we found the
evidence for most outcomes to be at high risk of bias due to the
small sample sizes (imprecision), inadequate sequence generation
and allocation concealment (selection bias), lack of blinding of
women, staff and outcome assessors (performance bias and detec-
tion bias), and potential conflict of interest, with four studies (Kee
1989; McLachlan 1991; Murata 1965; Roberts 1998) receiving
funding from industry.

The lack of blinding in studies may mean that evidence regarding
symptoms (reported by women or assessed by clinicians) may be
at high risk of bias. Even though blinding of women and clini-
cians cannot always be conducted, where a placebo is not available,
blinding of outcome assessors should be ensured to keep detection
bias to a minimum. Most of the studies did not have sufficient sta-
tistical power to detect differences between groups and so results
are not conclusive, and while outcomes that occur relatively infre-
quently were not generally reported, it is unlikely that these studies
would have been large enough to show possible differences. The
studies also had relatively short follow-up periods (as outcomes
such as symptom improvement are apparent within a few days),
which meant that information on longer-term outcomes such as
duration of exclusive breastfeeding, or breastfeeding cessation was
not available. Randomisation of breasts in some studies may mean
that results are at high risk of bias as breasts are not independent;
asking mothers who are not blinded to breast assignments to rate
individual breasts (when at pre-test they provided a single rating
for both breasts) may lead to findings that are at best, difficult to
interpret, and at worst, not valid.

Three of the included studies (McLachlan 1991; Roberts 1995;
Roberts 1995a) were very difficult to interpret as analysis was by
individual breast and not by individual women. As reported by
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authors, it was not always easy for women to make a clear distinc-
tion between the left and right breast, making the evidence ques-
tionable. In Robson 1990, the randomisation procedure was not
adhered to: women with the most distressing symptoms assigned
to the control group were moved into the intervention group.
The overall quality as assessed using the GRADE approach was
found to be low for the comparison of cabbage cream versus
placebo for breast pain and breast engorgement. This was due to
limitations in study design and the small number of women in the
single study contributing data to this analysis. Other outcomes
such as breast hardness, swelling or analgesic requirement could
not be assessed because they were not reported.

Potential biases in the review process

We acknowledge that there is potential for bias in the review pro-
cess as assessment of risk of bias, for example, is not an exact sci-
ence and is subject to individual interpretation. We attempted to
minimise this by: 1) having two review authors independently as-
sess risk of bias and carry out data extraction; 2) contacting study
authors if study methods or results were unclear; and 3) consulting
a third party if we were unable to resolve dilemmas.

Agreements and disagreements with other
studies or reviews

Clinical practice guidelines in the UK (NICE 2006) broadly agree
with this review concluding that cabbage leaves and cold packs
may be helpful for symptom relief, but that evidence on the effec-
tiveness of these interventions is not strong.

AUTHORS’ CONCLUSIONS

Implications for practice

There is insufficient evidence from trials to recommend the
widespread implementation of a particular treatment for breast
engorgement. At the same time, treatments such as hot/cold packs
or cabbage leaves applied to the breast may be soothing, are un-
likely to be harmful, are inexpensive and readily available.

Implications for research

There has been relatively little research in this area with only three
new clinical trials being published in the last five years. Conse-
quently, current treatment recommendations are largely based on
anecdotal evidence and theoretical assumptions. The fact that they
have remained unchanged over the last 20 years, attests to the ur-
gent need for research in this field. What evidence is available, has
methodological limitations resulting in a high risk of bias. Studies

where individual breasts have been randomised are particularly dif-
ficult to interpret due to the unreliability of the results; hence this
study design should be avoided in future research. Overcoming
problems associated with lack of blinding and subsequent placebo
effect is a particular challenge in this area. Comparing alternative
treatment options using a cluster-randomised design rather than
randomising individual women may be a possible way forward
to ensure bigger numbers and to avoid contamination. In cases
where cluster-randomised trials are not feasible, using an objective
instrument for measuring breast engorgement, such as tonome-
try for measuring breast induration/hardness, may be a solution.
At the same time, studies should also measure patient-important
outcomes, such as breast pain and difficulty breastfeeding. Using
the CONSORT statement for the reporting of randomised con-
trolled trials, will also aid in interpretation and comparison of fu-
ture studies. Finally, more robust research is necessary to confirm
or dispute the promising effect of interventions such as serrapep-
tase, protease complex, hot/cold packs, scraping therapy, acupunc-
ture and cabbage leaves for the treatment of breast engorgement in
breastfeeding women. In addition, research evidence in the form
of randomised controlled trials is needed to support current treat-
ment recommendations.

ACKNOWLEDGEMENTS

This project was supported by the National Institute for Health
Research, via Cochrane Infrastructure funding to Cochrane Preg-
nancy and Childbirth. The views and opinions expressed therein
are those of the authors and do not necessarily reflect those of the
Systematic Reviews Programme, NIHR, NHS or the Department
of Health.

Lindeka Mangesi was awarded a fellowship by the South African
Cochrane Centre through a grant received from the Effective
Health Care Research Consortium www.evidence4health.org,
which is funded by UKaid from the UK Government for Interna-
tional Development.

We acknowledge Therese Dowswell for her contribution in the
initial review.

We thank the following members of the Campbell and Cochrane
Equity Methods Group: Peter Tugwell, Jordi Pardo, Elizabeth Tan-
jong-Ghogomu and George Wells for their assistance with inter-
preting data and assessment of risk of bias. In particular we would
like to acknowledge Siavash Ghazvinian for translating the Farsi
report and assisting with data extraction.

We acknowledge Livia Puljak, from Cochrane Croatia, for her
assistance with final editing of the review.

We thank the editorial staff and peer reviewers of the Cochrane
Pregnancy and Childbirth Group for their patience, advice, sup-
port and guidance in improving the quality of this review.

Treatments for breast engorgement during lactation (Review)

21

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


http://www.google.com/url?q=http%3A%2F%2Fwww.evidence4health.org%2F%26sa=D%26sntz=1%26usg=AFQjCNGNL4t9YgUy0o06q6v67lyn8fISKQ

REFERENCES

References to studies included in this review

Ahmadi 2011 /published data only}
Ahmadi M. The comparison of acupressure (jianjing
point) and compress(hot and cold) on breast engorgement
in lactating women. Iranian Clinical Trials Register
(www.irct.ir/) (accessed 2 August 2012).

Batista 2014 {published data only}
Batista dos Santos HA, Muniz de Moura MA, de Souza MA,
Nohama P. Evaluation of massage techniques and pumping
in the treatment of breast engorgement by thermography
[Evaluacion de las tecnicas de masaje y bombeo en el
tratamiento de la congestion mamaria por termografial.
Revista Latino-Americana de Enfermagem (RLAE) 2014;22
(2):277-85.

Chiu 2010 /published data only}
Chiu JY, Gau ML, Kuo SY, Chang YH, Kuo SC, Tu HC.
Effects of Gua-Sha therapy on breast engorgement: a
randomized controlled trial. Journal of Nursing Research
2010;18(1):1-10.

Ingelman-Sundberg 1953 {published data only}
Ingelman-Sundberg A. Early puerperal breast engorgement.
Acta Paediatrica Scandinavica 1953;32:399-402.

Kee 1989 (published data only}
* Kee WH, Tan SL, Lee V, Samon YM. The treatment
of breast engorgement with serrapeptase (Danzen): a
randomized double-blind controlled trial [The treatment
of breast engorgement with serrapeptase (Danzen): a
randomized double-blind controlled trial]. Singapore
Medical Journal 1989;30(1):48-54.
Tan SL, Kee WH, Lee V, Salmon YM. The use of
serratiopeptidase (Danzen) for the treatment of breast
engorgement - a randomised double-blind controlled trial.
Proceedings of the 24th British Congress of Obstetrics and
Gynaecology;1986 April 15-18; Cardiff, UK. 1986:246.

Kvist 2004 {published data only}
Kvist L], Wilde Larsson B, Hall-Lord ML, Rydhstroem
H. Effects of acupuncture and care interventions on the
outcome of inflammatory symptoms of the breast in

lactating women. International Nursing Review 2004;51(1):
56-64.

Kvist 2007 {published data only}
Kvist L], Hall-Lord ML, Rydhstroem H, Larsson BW. A
randomised-controlled trial in Sweden of acupuncture and
care interventions for the relief of inflammatory symptoms
of the breast during lactation. Midwifery 2007;23:184-95.

McLachlan 1991 (published data only}
* McLachlan Z, Milne EJ, Lumley J, Walker BL. Ultrasound
treatment for breast engorgement: a randomised double

blind trial. Australian Journal of Physiotherapy 1991;37(1):
23-9.

McLachlan Z, Milne EJ, Lumley J, Walker BL. Ultrasound
treatment for breast engorgement: a randomised double
blind trial. Breastfeeding Review 1993;2(7):316-20.
McLachlan Z, Milne J, Lumley J. The efficacy of ultrasound
as a treatment for severe breast engorgement. Tenth
International Congress World Confederation for Physical
Therapy; 1987 May 17-22; Sydney, Australia. 1987:342-6.

Murata 1965 {published data only}
Murata T, Hanzawa M, Nomura Y. The clinical effects of
“Protease complex” on postpartum breast engorgement
(based on the double blind method). Journal of Japanese
Obstetrical and Gynecological Society 1965;12(3):139-47.

Roberts 1995 {published data only}
Roberts KL. A comparison of chilled cabbage leaves and
chilled gelpaks in reducing breast engorgement. Journal of
Human Lactation 1995;11(1):17-20.

Roberts 1995a {published data only}
Roberts KL, Reiter M, Schuster D. A comparison of chilled
and room temperature cabbage leaves in treating breast
engorgement. Journal of Human Lactation 1995;11:191-4.

Roberts 1998 {published data only}
Roberts KL, Reiter M, Schuster D. Effects of cabbage leaf
extract on breast engorgement. Journal of Human Lactation

1998;14(3):231-6.

Robson 1990 {published data only}
Robson BA. Breast Engorgement in Breastfeeding Mothers.
[thesis]. Case Western Reserve University, 1990.

References to studies excluded from this review

Booker 1970 {published data only}
Booker DE, Pahl IR, Forbes DA. Control of postpartum
breast engorgement with oral contraceptives. II. American
Journal of Obstetrics and Gynecology 1970;108:240-2.

Filteau 1999 {[published data only}
Filteau SM, Lietz G, Mulokozi G, Bilotta S, Henry CJ,
Tomkins AM. Milk cytokines and subclinical breast
inflammation in Tanzanian women: effects of dietary red
palm oil or sunflower oil supplementation. Immunology
1999;97:595-600.

Garry 1956 {[published data only}
Garry J. Estrogen-androgen preparation for prevention of
postpartum breast engorgement and lactation. Obstetrics &
Gynecology 1956;7:422—4.

King 1958 {published data only}
King AG. Prevention of puerperal breast engorgement with

large doses of long-acting estrogen. American Journal of
Obstetrics and Gynecology 1958;78:80-5.

Treatments for breast engorgement during lactation (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

22



Nikodem 1993 ({published data only}
Danziger D, Gebka N, Nikodem C, Gulmezoglu
M, Hofmeyr GJ. Do cabbage leaves prevent breast
engorgement? Randomised, controlled study. Proceedings
of the 12th Conference on Priorities in Perinatal Care;
1993; South Africa. 1993:114-6.
* Nikodem VC, Danziger D, Gebka N, Gulmezoglu
AM, Hofmeyr GJ. Do cabbage leaves prevent breast
engorgement? a randomized, controlled study. Birth 1993;
20(2):61-4.

Phillips 1975 {published data only}
Phillips WP. Prevention of postpartum breast engorgement:
double-blind comparison of chlorotrianisene 72mg and
placebo. journal of the Arkansas Medical Society 1975;72:
163-7.

Roser 1966 {published data only}
Roser DM. Breast engorgement and postpartum fever.
Obstetrics & Gynecology 1966;27:73-7.

Ryan 1962 {published data only}
Ryan GM Jr, Brown DA]J. Intranasal syntocinon and
postpartum breast engorgement. Obstetrics & Gynecology
1962;20:582—4.

Stenchever 1962 {published data only}
Stenchever MA. Evaluation of chlorprophenpyridamine for
prevention of postpartum breast engorgement. American
Journal of Obstetrics and Gynecology 1962;840:969-71.

Additional references

ABM 2009
The Academy of Breastfeeding Medicine Protocol
Committee. ABM Clinical Protocol #20: Engorgement.
Breastfeeding Medicine 2009;4(2):111-3.

Acarturk 2005
Acarturk S, Gensel E, Tuncer I. An uncommon complication
of secondary augmentation mammoplasty: bilaterally
massive engorgement of breasts after pregnancy attributable

to postinfection and blockage of mammary ducts. Aesthetic

Plastic Surgery 2005;29(4):274-9.

Carletti 2011
Carletti C, Pani B, Knowles A, Monasta L, Montico M,
Cattaneo A. Breastfeeding to 24 months of age in the
northeast of Italy: a cohort study. Breastfeeding Medicine
2011;6(4):177-82.

Core Curriculum 2013
Mannel R, Martens PJ, Walker M. Core Curriculum for
Lactation Consultant Practice. Third Edition. Burlington:
Jones & Bartlett Learning, 2013.

Cotterman 2004
Cotterman KJ. Reverse pressure softening: a simple tool
to prepare areola for easier latching during engorgement.
Journal of Human Lactation 2004;20(2):227-37.
Giugliani 2004
Giugliani ER. Common problems during lactation and
their management. Jornal de Pediatria 2004;80(5 Suppl):
S147-8154.

Hale 2007
Hale TW, Hartmann PE. Textbook of Human Lactation.
First Edition. Amarillo: Hale Publishing, 2007.

Hauck 2011
Hauck YL, Fenwick ], Dhaliwal SS, Butt J. A Western
Australian survey of breastfeeding initiation, prevalence and
carly cessation patterns. Maternal Child Health Journal
2011;15(2):260-8.

Higgins 2011
Higgins JPT, Green S, editors. Cochrane Handbook for
Systematic Reviews of Interventions Version 5.1.0 [updated
March 2011]. The Cochrane Collaboration, 2011.

Available from www.cochrane-handbook.org.

Hill 1994
Hill PD, Humenick SS. The occurrence of breast
engorgement. Journal of Human Lactation 1994;10(2):
79-86.

Humenick 1994
Humenick SS, Hill PD, Anderson MA. Breast engorgement:
patterns and selected outcomes. Journal of Human Lactation

1994;10(2):87-93.

Hure 2013
Hure AJ, Powers JR, Chojenta CL, Byles JE, Loxton D.
Poor adherence to national and international breastfeeding

duration targets in an Australian longitudinalcohort. Plos
One 2013;8(1):e54409.

Liu 2013
Liu P, Qiao L, Xu E Zhang M, Wang Y, Binns C. Factors
associated with breastfeeding duration: a 30-month cohort
study in northwest China. Journal of Human Lactation
2013;29(2):253-9.

Mass 2004
Mass M. Breast pain: engorgement, nipple pain and
mastitis. Clinical Obstetrics and Gynecology 2004;47(3):
676-82.

NICE 2006
Demott K, Bick D, Norman R, Ritchie G, Turnbull N,
Adams C, et al. Clinical Guidelines and Evidence Review for
Postnatal Care: Routine Postnatal Care of Recently Delivered
Women and Their Babies. London: National Collaborating
Centre For Primary Care And Royal College Of General
Practitioners, 2006.

Odom 2013
Odom EC, Li R, Scanlon KS, Perrine CG, Grummer-
Strawn L. Reasons for earlier than desired cessation of
breastfeeding. Pediatrics 2013;131(3):¢726-32.

RevMan 2014 [Computer program]
The Nordic Cochrane Centre, The Cochrane Collaboration.
Review Manager (RevMan). Version 5.3. Copenhagen:
The Nordic Cochrane Centre, The Cochrane Collaboration,
2014.

WHO 2003

World Health Organization. Global Strategy for Infant and
Young Child Feeding. Geneva: WHO, 2003.

Treatments for breast engorgement during lactation (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

23



References to other published versions of this review

Mangesi 2010
Mangesi L, Dowswell T. Treatments for breast engorgement

during lactation. Cochrane Database of Systematic Reviews
2010, Issue 9. DOI: 10.1002/14651858.CD006946.pub2

Snowden 2001
Snowden HHM, Renfrew MJ, Woolridge M. Treatments
for breast engorgement during lactation. Cochrane Database
of Systematic Reviews 2001, Issue 2. DOI: 10.1002/
14651858.CD000046.pub2

* Indicates the major publication for the study

Treatments for breast engorgement during lactation (Review)
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

24



CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Ahmadi 2011

Methods Randomised controlled trial.

Participants 70 - lactating women with breast engorgement” who were referred to Gha’em Hospital
in Fars, Iran
Exclusion criteria: mothers with a breast abscess, fever (defined as T > 38°C), sore/
cracked nipples, heart disease, fracture in the shoulder region, history of breast surgery,
use of traditional herbal remedies for breast engorgement and mothers who did not want
to take part in the study

Interventions Intervention group (35 participants): acupressure, using hand massage, was applied si-
multaneously to both breasts for 2 min, followed by a 30-second rest. This was repeated
for a total of 20 min and performed twice a day, on 2 consecutive days (a total of 4 times
over 2 days)
Control group (35 participants): hot (43-46°C) and cold (10-18° C) compresses were
applied intermittently (2 min each) to both breasts simultaneously for 20 min, twice a
day, on 2 consecutive days (a total of 4 times over 2 days)

Outcomes Breast engorgement severity index based on degree of breast tension, erythema and pain

Notes The study uses individual breasts as the unit of analysis.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk The paper only states that the 70 women were ran-

bias)

domly assigned to 1 intervention or the other in a way
that would create 2 intervention groups of 35 each but
method of sequence generation is not specified

Allocation concealment (selection bias) Unclear risk Allocation concealment is not described.

Blinding (performance bias and detection High risk The type of intervention did not allow blinding of
bias) women.

Women

Blinding (performance bias and detection High risk The type of intervention did not allow blinding of clin-
bias) ical staff

Clinical staff

Blinding of outcome assessment (detection High risk The outcome assessor based results on a “breast engorge-

bias)

ment checklist”, but no blinding was done
g
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Ahmadi 2011 (Continued)

Incomplete outcome data (attrition bias)
All outcomes

Low risk No missing outcome data - all patients were followed

up.

Selective reporting (reporting bias)

Low risk The results are strictly based on the authors’ pre-made

checklist

Other bias

Low risk No other bias identified. Baseline characteristics (edu-
cation, career, parity, type of birth) of intervention and
control groups very similar

Batista 2014

Methods

Quasi-randomised controlled trial.

Participants

16 women who sought care for engorgement at the Human Milk Bank of the Hospital
Universitario Evangelico de Curitiba, Curitiba, Brazil

Inclusion criteria: women aged 18 or over who were between 3 and 10 days postpartum
with moderate and/or intense bilateral engorgement, regardless of location in the breast
Exclusion criteria: women with a history of mammoplasty and/or breast prosthesis; use
of synthetic oxytocin; use of analgesics in the 6 hours prior to the study; use of cream or
talc on the breasts on the exam day; having had a bath up until an hour before the study;
exposure to sunlight or light in the 2 hours before the study; history of a palpable or
non-palpable breast lesion; previous history of lactational mastitis; obstructive glandular
engorgement; tissue integrity impaired in any region of the breast; unwilling to participate

Interventions

Intervention group (8 participants): 1 min of electromechanical breast massage followed
by mechanical pumping, if softening of the breast occurred. If no softening occurred
following initial massage, then massager applied for a further 2 min before pumping. The
domestically manufactured, vibro-therapeutic massager under the trademark "Physical’
was used; whereas for milk expression a ’Medela pump in high vibration mode, at
maximum suction, was applied, first to the hands of the participant and subsequently,
to their breasts

Control group (8 participants): 1 min of manual breast massage followed by manual
pumping, if softening occurred. If no softening occurred following initial massage, then
a further 2 min of manual massage performed prior to pumping

Outcomes

Temperature of the breasts measured with thermography.

The degree of swelling, breast tenderness and intensity of symptoms were measured
before the intervention, to determine inclusion eligibility, but, unfortunately, they were
not measured post-intervention

Notes

No information was provided on the massage technique used nor on the duration of
pumping (milk expression)
No statement on potential conflict of interest or source of funding is provided

Risk of bias
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Batista 2014 (Continued)

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection High risk

bias)

- The investigator flipped a coin. With the result
- face , the first lactating woman would be in
the control group...If it was crown" -, the lactat-
ing woman belonged to the experimental group.
..Thus the two methods of treatment were alter-
nated starting from the initial random selection.

Allocation concealment (selection bias) High risk

- The two methods of treatment were alternated.

Blinding (performance bias and detection High risk
bias)

Women

The types of interventions did not allow blinding
of women.

Blinding (performance bias and detection High risk
bias)
Clinical staff

The types of interventions did not allow blinding
of clinicians

Blinding of outcome assessment (detection Unclear risk

bias)

Blinding of outcome assessors is not mentioned
and it is not clear whether the outcome assessor
was independent of the clinician performing the
intervention

Incomplete outcome data (attrition bias) ~ Unclear risk
All outcomes

A sample size of 196 women was calculated but
only 16 were in the final sample. According to
the authors the - sample was compromised due
to the lack of availability of the instrumentation,
the acclimatization period required for applica-
tion of the thermography protocol, and the lack
of signed consent forms' . It is unclear whether
women dropped out before or after study inclu-
sion, and if afterwards, how many belonged to each

group

Selective reporting (reporting bias) High risk

- In the evaluation, two methods were applied:
clinical exam and thermographic exam.... but
only breast temperature is reported pre-and post-
intervention. According to the authors, the degree
of breast swelling, breast tenderness and intensity
of engorgement symptoms were measured pre-in-
tervention but they are not reported in the arti-
cle. It is unclear whether the measurements were
repeated post-intervention. The latter outcomes
would have been more useful for assessing the ef-
fectiveness of the intervention, as they are com-
mon symptoms of breast engorgement, unlike a
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Batista 2014

(Continued)

rise in breast temperature

Other bias

High risk Varying degrees of engorgement among women
prior to treatment are alluded to but no data specif-
ically given for study groups
A sample size of 196 women was calculated but
only 16 were in the final sample suggesting that
the study is severely underpowered

Chiu 2010

Methods

Randomised controlled trial. Computer-generated block randomisation list, with block
sizes of 4 and 8, used to ensure even distribution of participants (30 in each group)

Participants

60 breastfeeding women recruited from a medical centre in central Taiwan

Inclusion criteria: a) breast engorgement (diagnosed as having hot, painful, hard breasts;
non-flow of milk; abnormal thirst levels; and breast tenderness); b) no high-risk compli-
cations both before or following childbirth (- high risk- not defined); and c) willingness
to participate

Interventions

Intervention group (27 participants): short and soft Gua-Sha scraping therapy was
applied to acupoints ST16, ST18 and SP17, in the direction of the nipples. In addition,
scraping therapy was applied between the engorged breasts to acupoints CV17. Each
position was lightly scraped 7 times in 2 cycles before the next breastfeed. Intervention
time was 2 +/- 0.5 min

Control group (27 participants): small towels were immersed in hot water, of 43 + 2 °C,
and then applied to the breasts. This was followed by massage, done using the index and
middle fingers in a spiral motion towards the nipples. Intervention time in the control
group was 20 + 2 min

Outcomes

Breast engorgement symptoms based on SBES measured at 5 min and 30 min post-
treatment. SBES addresses pain, engorgement and discomfort, measured with a visual
analogue scale (0 to 10). Breast and body temperatures (measured with digital infrared
thermal imaging system) and vital signs (BP) were recorded at 5 min and 30 min post-
treatment

Notes

The standard deviation of changes from baseline was missing for all variables so we used
a correlation coefficient of 0.80 to impute the change-from-baseline standard deviation
according to the formula provided in the Cochrane Handbook for Systematic Reviews of
Interventions (Ch. 16.1.3.2).

Mild skin redness and elevation was noted in the intervention group but no discomfort
was expressed by study participants

Risk of bias

Bias

Authors’ judgement Support for judgement
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Chiu 2010 (Continued)

Random sequence generation (selection

bias)

Low risk

- Computer- generated block randomisa-
tion list.”

Allocation concealment (selection bias)

Unclear risk

Not reported. Author contacted, additional
information not provided

Blinding (performance bias and detection High risk - Open trial, i.e., all participants knew to

bias) which group they had been assigned.

Women

Blinding (performance bias and detection High risk - Open trial" ; - the primary investigator

bias) handled all interventions.”

Clinical staff

Blinding of outcome assessment (detection Low risk - All data were collected by a nurse who

bias) was blinded to patient group assignments.

Incomplete outcome data (attrition bias) ~ Low risk Author contacted to clarify inclusions/ex-

All outcomes clusions: 60 participants initially recruited
of which 30 in the experimental group and
30 in the control group. 6 women were
- removed” from the study due to: fever (n
=2), early discharge (n = 2) and fatigue (n =
2). Final number of participants: 54 (27 in
each group). Hence, attrition appears bal-
anced in number and reason across groups

Selective reporting (reporting bias) Low risk BP results not reported, but least relevant
to study objectives

Other bias Low risk - The groups showed no statistically signif-

icant differences in any variables except for
age. No significant differences were found
between groups in terms of pretest vari-
ables.”

Ingelman-Sundberg 1953

Methods Quasi-randomised trial. Allocation by folder numbers.

Participants 45 women with pronounced signs of engorgement during the second to the 4th day
postpartum. Women were located on a private hospital ward in Stockholm, Sweden

Interventions Intervention group (20 participants): oxytocin 2.5 IU given subcutaneously daily to

women until breasts became soft

Control group (25 participants): a corresponding amount of physiological saline was

given similarly
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Ingelman-Sundberg 1953  (Continued)

In both groups the baby was allowed to breastfeed from the first day after delivery

Outcomes Amount of breast milk produced.

Duration of treatment before the engorgement disappeared.

Notes There were only limited data we were able to use in data tables. The authors state that
the baby was allowed to suckle from the first day after delivery and the volume of milk
was measured. The results state that the daily amount of milk produced was the same in
both groups, although it was not clear how the amount of milk produced was measured

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection High risk Odd or even folder numbers.

bias)

Allocation concealment (selection bias) High risk There was no allocation concealment.
Women were allocated into different
groups based on their hospital records

Blinding (performance bias and detection Low risk “It was concealed from both patient and

bias) doctor whether oxytocin or saline was being

Women used.”

Blinding (performance bias and detection Low risk “It was concealed from both patient and

bias)
Clinical staff

doctor whether oxytocin or saline was being
used.”

Blinding of outcome assessment (detection

bias)

Unclear risk

The article does not mention blinding of
outcome assessors.

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk

The study does not mention how incom-
plete outcome data were addressed

Selective reporting (reporting bias)

Unclear risk

The authors report their outcomes in per-
centages not in numbers out of the totals;
which makes it difficult to determine the
denominators

Other bias

Low risk

No other bias identified.
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Kee 1989

Methods

Double-blind randomised controlled trial.

Participants

70 women recruited from a postpartum hospital ward in urban Singapore

Inclusion criteria: postpartum women with breast engorgement. Diagnosis of breast
engorgement was based on some or all of the following: subjective complaint of pain in
the breast and objective evidence of breast swelling, induration and impaired lactation

Interventions

Intervention group (35 women): oral serrapeptase (Danzen), an anti-inflammatory
proteolytic enzyme drug derived from serratia E15 (isolated from the silk worm intestine)
was administered in a dose of 2 tablets (5 mg per tablet) 3 times a day for 3 days
Control group (35 women) specially made tablets that were identical in appearance to
the Danzen tablets were given according to the same regime

During the study breastfeeding was encouraged and concomitant breast massage and
milk expression was allowed

Outcomes

Total improvement of breast engorgement.

Improvement of individual symptoms:
improvement of breast induration;

o improvement of breast swelling; and

- improvement of breast pain.

Notes

The authors gave cumulative percentages in the results section, which the review authors
corrected. The study authors reported that breastfeeding was encouraged during the
study but they report that only 4 patients in the treatment group and 8 in the placebo
breastfed their babies during the study period

No adverse reactions were reported by any of the patients given Danzen

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised controlled trial but random

sequence generation not adequately de-

scribed

Allocation concealment (selection bias)

Unclear risk Allocation concealment not defined.

Blinding (performance bias and detection Low risk “The placebo tablets were specially manu-
bias) factured for the study and were identical in
Women appearance to Danzen tablets.”
Blinding (performance bias and detection Low risk “None of the research team was aware of
bias) the respective identification during the du-
Clinical staff ration of the study.”
Blinding of outcome assessment (detection Low risk “An independent observer, unaware of the
bias) groups the patients were in, assessed each
symptom and sign daily.”
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Kee 1989  (Continued)

Incomplete outcome data (attrition bias) ~ Low risk The authors reported on all outcomes.
All outcomes
Selective reporting (reporting bias) Low risk The authors reported on all outcomes and

all participants.

Other bias Unclear risk Role of sponsor unclear. Presumably pro-
vided tested drugs. Possible vested interest
may have lead to a risk of bias in favour of
tested drug

Kvist 2004
Methods Randomised controlled trial.
Participants 88 women attending breastfeeding clinics in the South of Sweden with at least 2 of
the following symptoms of breast inflammation: erythema, tension, resistance, pain or
pyrexia. Half of the women were within 2 weeks of giving birth
Exclusion criteria (contraindications for acupuncture treatment): psychiatric illness,
haemorrhagic disease, prosthetic heart valves, infections of the skin, hepatitis B or HIV
Interventions Group 1 (28 women): usual care, including oxytocin nasal spray at the discretion of
attending midwives
Group 2 (35 women): acupuncture to points HT 3 (heart) and GB 21 (gall bladder)
Group 3 (25 women): acupuncture to points HT 3, GB 21 and SP 6 (spleen)
Acupuncture was carried out by midwives with acupuncture experience
All 3 groups received advice on interval and duration of breastfeeds, breast emptying and
application of unrefined cotton wool
Outcomes Severity of symptoms on day 3 expressed as severity index (sum of scores for breast tension,
erythema and pain); maternal satisfaction with breastfeeding; breast tissue resistance
Notes Published results were not reported in a way that we were able to use in data tables.
Results state that there were no differences between groups at day 3, but no original data
were presented. We contacted the author for further information; data from the study
are no longer available
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk ”A total of 150 opaque envelopes, 50 for each group,
bias) were prepared with a paper denoting the intervention
group and sealed. These were then randomly mixed and
the envelopes numbered. The envelopes were identical
in weight. For those wishing to take part, the midwife
opened an envelope in correct numerical order, in the
mothers presence.
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Kvist 2004  (Continued)

Allocation concealment (selection bias) Low risk Described as sealed opaque envelopes opened by mid-

wives in order

Blinding (performance bias and detection High risk Not feasible. "Blinding of participants was not at-

bias) tempted in this study because the practice of sham

Women acupuncture has been questioned for its reliability.

Blinding (performance bias and detection High risk Not feasible.

bias)

Clinical staff

Blinding of outcome assessment (detection High risk - The treating midwife completed protocols for the

bias) mothers’ initial visit to the clinic and for every follow-up
contact until the mother reported that symptoms had
subsided.-

Incomplete outcome data (attrition bias) ~ High risk Cannot be measured. 88 women randomised. Denom-

All outcomes inators for results not clear. No post-intervention tables

provided. Study was ended prematurely partly due to
- the realization that the number of patients referred to
the doctor for prescription of antibiotics was small”

Selective reporting (reporting bias) High risk Breast tissue resistance was not reported in the results
even though a scale was devised to measure it. Non-
significant results are mentioned but not reported ade-
quately

Other bias Unclear risk Study report not very clear to allow identification of
other potential sources of bias

Kvist 2007
Methods Randomised, non-blinded 3-arm controlled trial.
Participants Women attending a hospital breastfeeding clinic in the South of Sweden. 210 cases
randomised
Inclusion criteria: at least 2 of the following symptoms: breast erythema, tension, resis-
tance, pain or pyrexia
Exclusion criteria (contraindications for acupuncture treatment): psychiatric illness,
haemorrhagic disease, prosthetic heart valves, infections of the skin, hepatitis B or HIV
Interventions Essential care to everyone: advice on duration and frequency of breastfeeds, advice on
breast emptying (manual expression, pumping or warm shower) and application of
unrefined cotton wool
Group 1 (70 women): essential care and oxytocin nasal spray, at the discretion of the
clinical staff
Group 2 (70 women): essential care and acupuncture, avoiding the SP6 site which
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Kvist 2007  (Continued)

stimulates oxytocin

Group 3 (70 women): essential care and acupuncture, including the SP6 site

The acupuncture was performed by midwives who had completed a course in obstetrical

acupuncture and had at least 5 years experience in its use

Outcomes Severity index (sum of scores for breast tension, erythema and pain) on days 3, 4 and 5;
number of contact days till recovery; maternal satisfaction with breastfeeding on days 3,
4 and 5; need for antipyretics, number of contact days till recovery; residual symptoms
after 6 weeks, occurrence of breast abscess, need for antibiotics
Notes The authors included 5 women, who were randomised twice because they developed
residual symptoms after 6 weeks, to the original 205 participants to give 210 episodes
of inflammatory symptoms
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Envelopes prepared in advance. These were
bias) then randomly mixed and the envelopes
numbered
Allocation concealment (selection bias) Low risk Opaque envelopes were used to allocate
women into the 3 groups. "The sequence of
group allocation was not known to anyone.
Blinding (performance bias and detection High risk The nature of the trial did not allow blind-
bias) ing. Women who were getting acupuncture
Women would know their intervention
Blinding (performance bias and detection High risk The authors do not mention blinding of

bias)
Clinical staff

clinical staff but the nature of the study
would not allow blinding of clinical staff

Blinding of outcome assessment (detection

bias)

Unclear risk

The authors do not mention blinding of
outcome assessors.

Incomplete outcome data (attrition bias)  Low risk The authors report about drop outs and

All outcomes they report that they did ITT analysis

Selective reporting (reporting bias) Low risk The authors reported on all pre-specified
outcomes.

Other bias Low risk No other bias identified.
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McLachlan 1991

Methods

Randomised double-blind, placebo-controlled trial. Analysis for breasts rather than
women

Participants

197 engorged breasts from 109 women who were referred to the physiotherapist for
treatment of breast engorgement

Exclusion criteria: spoken or written English insufficient for informed consent; breast
implants

Interventions

Intervention breast: Medtron model P300 ultrasound machine used with aquasonic
ultrasound transmission gel as coupling agent. Intensity was adjusted to give a comfort-
able warmth; application head massaged over breast towards areola; firmer pressure used
on inwards stroke; duration of treatment ranged from 8 min for A cup to 15 min for a
breast of DD or greater cup size

Control breast: ultrasound machine of identical appearance used in the same way as
described above; the control machine had the crystal removed and replaced with a resistor
to produce surface heat only. Participants were divided into 3 groups: group 1 (22
women) - both breasts received ultrasound; group 2 (23 women) - both breasts received
sham treatment; group 3 (64 women) - 1 breast received ultrasound and 1 breast received
sham treatment

Outcomes

Pain using a visual analogue scale, hardness using a visual analogue scale, hardness using
a digital tonometer. Outcomes measured before and after treatment, prior to breastfeed

Notes

Each breast, instead of an individual woman was the unit of analysis. The machines were
labelled as A and B and were changed weekly by someone blind to allocation of women

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Balanced block randomisation sequence.”

Allocation concealment (selection bias)

Unclear risk The authors do not mention allocation

concealment.
Blinding (performance bias and detection Low risk Women did not know which treatment
bias) they were getting. “The serial numbers of
Women the machines were covered and the ma-
chines were labelled A and B. Labels were
changed weekly by the Head of Depart-
ment who had no role in the ultrasound
treatment and did not hold the trial log
book.”
Blinding (performance bias and detection Low risk “The serial numbers of the machines were
bias) covered and the machines were labelled A
Clinical staff and B. Labels were changed weekly by the
Head of Department who had no role in
the ultrasound treatment and did not hold
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McLachlan 1991 (Continued)

the trial log book. The woman’s name was
given to the clerical officer who held the
trial log book. She informed the treating
physiotherapist which machine to use. (A
or B).”

Blinding of outcome assessment (detection Low risk

The outcome assessor was blinded to the

bias) groups the women were in

Incomplete outcome data (attrition bias) ~ High risk The authors mentioned that 3 women were

All outcomes lost to follow-up but they did not say how
that was handled

Selective reporting (reporting bias) Low risk The authors reported all the pre-specified
outcomes.

Other bias High risk Results were very difficult to interpret as

analysis was by breast. The authors also
state that when the visual analogue scale
was used, it was not always easy for women
to make a clear distinction between the left
and the right breast

Murata 1965

Methods

Quasi-randomised trial. Women allocated to different groups on alternate days. Experi-
mental group on even number days and placebo on odd number days

Participants

59 women presenting with breast engorgement (- mammal swelling or induration- ...
- complaining of pain or tenderness' ) on 3rd to 5th day post-delivery

Interventions

Intervention group (35 women): day 1: 2 tablets of protease complex, an enteric-coated
tablet consisting of bromelain and trypsin, taken 4 times a day (after each meal and
before bed time); day 2 and 3: 1 tablet 4 times a day; total of 16 tablets

Control group (24 women): lactose containing placebo tablets given according to the
above regime

Outcomes

Swelling and pain on the afternoon of the 4th day; maternal opinion of treatment; size
of breast; shape of nipple; coagulation, prothrombin and bleeding time

Notes

It was not clear whether all women were breastfeeding. The outcomes were measured
using grades according to the degree of improvement of symptoms. In situations where
there was no change the grade allocated was 0, where the symptoms became worse, the
grade was - 1, in cases where there was a 1 stage improvement the grade given was 1 and
where there was a 2 stage improvement, the grade was 2

No change was detected before and after treatment in regard to coagulation, prothrombin
and bleeding time. No complaints were made in regards to gastro-intestinal troubles or
poor uterine involution
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Murata 1965  (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection High risk Quasi-randomisation, allocation by day of

bias) the week. This method introduced bias in
the way the participants were allocated to
different groups

Allocation concealment (selection bias) High risk Group allocation could be anticipated in

advance as it was known which arm of the
study was allocated to which day of the
week

Blinding (performance bias and detection
bias)

Women

Unclear risk

The study was placebo-controlled but
the authors do not mention whether the
placebo was identical to the treatment or
if it was easy for women to see what they
were getting

Blinding (performance bias and detection
bias)
Clinical staff

Unclear risk

There is no mention of blinding of the clin-
ician who administered the treatment

Blinding of outcome assessment (detection

bias)

Low risk

2 outcome assessors recorded the change
in swelling and pain on the 4th day and
were not informed as to which participant

belonged to which group

Incomplete outcome data (attrition bias)
All outcomes

Low risk

There were no exclusions and no losses to
follow-up.

Selective reporting (reporting bias)

Low risk

The authors reported on all pre-specified
outcomes.

Other bias

Unclear risk

Protease complex tablet was supplied by
Mochida Pharmaceutical Company under
the trademark ’Kimotab’. Possible vested
interest may have lead to a risk of bias in
favour of tested drug
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Roberts 1995

Methods

Random assignment to 2 treatment groups.

Participants

28 lactating women with breast engorgement. Inpatients recruited from 2 hospitals in
Darwin, Australia, usually on the 3rd day postpartum

Inclusion criteria: lactation and engorgement defined as - hard, very warm, painful
breasts, with difficulty feeding”, according to the professional judgment of the midwives
caring for them

Exclusion criteria: Aboriginal women.

Interventions

Group 1: chilled cabbage leaves were placed on the right breast and room temperature
cabbage leaves were placed on the left breast

Group 2: cabbage leaves placed in reverse order.

Cabbage leaves applied between feedings and left on for 2 hours. Cabbage leaves, from
common green cabbages (Brassica oleracea), were prepared by stripping out the large vein,
cutting a hole for the nipple, rinsing, and chilling or leaving at room temperature

Outcomes

Pain: pre-treatment measurement; post-treatment measurement 2 hours later

Notes

This was a convenience sample of lactating women with breast engorgement. All women
had both treatments and analyses were for individual breasts rather than for women. As
breasts are not independent, results are very difficult to interpret. Pre-test assessments
were for 28 women whereas post-test assessments were for 56 breasts. Data were not in
a form in which we were able to enter them into data tables

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not described.

Allocation concealment (selection bias)

Unclear risk The authors did not state how allocation

concealment was done

Blinding (performance bias and detection High risk Blinding of participants was not feasible.

bias) All women had both treatments - 1 on each

Women breast and the treatments were not identical
as 1 was cold and 1 was room temperature
cabbage leaves

Blinding (performance bias and detection High risk Blinding was not feasible as women either

bias) received cold or room temperature cabbage

Clinical staff leaves

Blinding of outcome assessment (detection High risk Women were assessing their breast on a vi-

bias) sual analogue scale and midwives were su-
pervising
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Roberts 1995

Incomplete outcome data (attrition bias) ~ Low risk The authors reported on all participants in-
All outcomes cluded in the study

Selective reporting (reporting bias) Low risk The authors reported on all outcomes.
Other bias High risk Analysis was by breast rather than by

women. Breast are unlikely to be inde-
pendent, especially in terms of outcomes
reported in this study. As mentioned in
McLachlan 1991, when a visual analogue
scale was used, it was not always easy for
women to make a clear distinction between
the left and the right breast

Roberts 1995a

Methods Quasi-randomised trial (breasts rather than women were the unit of analysis)

Participants 34 lactating women located on postnatal wards in 2 Australian hospitals
Inclusion criteria: non-Aboriginal, lactating, suffering from breast engorgement (hard,
warm, painful breasts, with difficulty feeding), according to the professional judgement
of the midwives caring for them

Interventions Group 1 (even hospital registration numbers): chilled gel pack on the right breast and
chilled cabbage leaves on the left breast
Group 2 (odd hospital registration numbers): opposite to above.
Leaves from common green cabbages were prepared by stripping out the large vein,
cutting a hole for the nipple, rinsing and chilling
Breast-shaped gel pack in small, medium, and large sizes were designed by the researcher
to fit under the brassiere, covering the breast except for the nipple area
Treatment left on breasts for up to 8 hours, with mothers renewing the cabbage leaves
and gel packs ad lib, usually every 2 to 4 hours

Outcomes Pre and post-test pain rating for each breast rated on a “pain ruler” (a visual analogue
scale with numbers from 0-10, labelled with descriptions 0 = no pain, 5 = moderate pain,
and 10 = excruciating pain). Descriptive data about engorgement were also collected

Notes Analysis was at the breast level and results were at high risk of bias and difficult to
interpret. We have not been able to included data in the data tables

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection High risk Quasi-randomisation (by hospital number)

bias)
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Roberts 1995a  (Continued)

Allocation concealment (selection bias)

Unclear risk The authors did not mention allocation

concealment.

Blinding (performance bias and detection High risk The nature of the study did not allow blind-

bias) ing of women.

Women

Blinding (performance bias and detection High risk The nature of the study did not allow blind-

bias) ing of clinicians

Clinical staff

Blinding of outcome assessment (detection High risk Participants rated outcomes in a self-ad-

bias) ministered questionnaire. Given that visi-
bly different interventions were placed on
each breast blinding of participants/out-
come assessors was not possible

Incomplete outcome data (attrition bias) ~ Low risk The authors reported on all outcomes.

All outcomes

Selective reporting (reporting bias) Low risk No other identified bias.

Other bias High risk The data were analysed at the breast level

with no adjustment for the non-inde-
pendence of breasts. As mentioned in

McLachlan 1991, when the visual analogue
scale was used, it was not always easy for
women to make a clear distinction between

the left and right breast

Roberts 1998

Methods Double-blind randomised controlled trial.

Participants 39 lactating, postpartum women with breast engorgement recruited from postnatal wards
at Royal Darwin Hospital and Darwin Private Hospital, Australia. Breast engorgement
defined as hard, warm, painful breasts with difficulty feeding
Exclusion criteria: Aboriginal women (tend to have less breast engorgement), women
allergic to roses or the cabbage family of plants
Majority were multiparas with prior breastfeeding experience, who reported the appear-
ance of engorgement symptoms on day 3 postpartum. Significantly more primiparas
were in the intervention group

Interventions Intervention group (21 women): base cream with 1% cabbage leaf extract (according
to British Pharmacopoeia formulation)

Control group (18 women): base/placebo cream only.

Rosewater added to both creams to camouflage residual odour of cabbage

1 tube of cream was applied liberally to both breasts and left on for 2 hours. The 2-hour
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Roberts 1998  (Continued)

period was chosen since cabbage leaves had been shown to act within this period of time,
and it could be done within the inter-feeding period

Mothers were asked to refrain from showers, analgesia and feeding the baby during this
period

Outcomes

Pain, using Bourbonnais pain scale (a visual analogue scale)

Chest circumference, using plastic tape measure.

Degree of hardness, using Roberts durometer.

Degree of engorgement, using Hill and Humenick Breast Engorgement Scale
Outcomes measured at baseline, 2 hours after application of cream and following sub-
sequent breastfeed

Notes

Authors were contacted to clarify method of cream application, i.e. to elucidate whether
application method (e.g. massage) contributed to treatment effect. According to authors
- the cream was lightly rubbed in, not massaged, just enough pressure to have the cream
absorbed-

Authors were also contacted to confirm that results shown in Table 3 refer to post-
test measurements (not stated in manuscript), and to check whether there were any
significant differences between experimental and control groups for pretest values (given
as a combined measure, in Table 4). Precise data on the latter could not be provided,
since Australian regulations require data be kept for 5 years only post-publication, but
according to trial authors no differences were detected

The authors report that breastfeeding had a better effect than application of cream in
relieving discomfort and decreasing tissue hardness

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk - Randomised assignment list generated us-

ing coin toss.”

Allocation concealment (selection bias)

Unclear risk - Group assignments were placed in sealed
envelopes but type of envelope not stated

(transparent or opaque)

Blinding (performance bias and detection Low risk Women did not know which cream they
bias) were using as the creams were identical in
Women colour and odour
Blinding (performance bias and detection Low risk The same midwife applied the cream and
bias) performed the measurements. The mid-
Clinical staff wife was however blinded to the groups the
women were in

Blinding of outcome assessment (detection Low risk The midwife who assessed the outcomes
bias) was blinded to the allocations
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Roberts 1998  (Continued)

Incomplete outcome data (attrition bias)
All outcomes

No loss of data.

Low risk

Selective reporting (reporting bias)

Unclear risk All outcomes were reported but in a form
that could not be easily interpreted. Pre-
test measurements for each outcome were
given as a single value, i.e. for both groups
combined, so change in outcome measures

could not be accurately calculated

Other bias

High risk A significant imbalance in primiparas at
baseline (P = 0.047) may have been due to
chance but may also have been due to pos-
sible allocation concealment bias or com-

promised blinding

Robson 1990

Methods

Randomised controlled trial.

Participants

88 breastfeeding mothers with “varying degrees” of breast engorgement, all mothers had
a caesarean section

Exclusion criteria: oriental ethnic background (it is not clear how many women were
excluded for this reason)

Interventions

Intervention group: breast-shaped cold packs worn 15-20 min after 2 consecutive feeds
Control group: routine care which encouraged the use of supportive bras, warm com-
presses. manual expression/pumping of breasts, demand feeding and night time feeding,
with intervals between feeds not being longer than 5 hours and each feed taking 30 min
to 1 hour

Outcomes

Pre- versus post-test pain scores. Scores were not reported in a way in which we were
able to include them in data tables. We have briefly summarised the results in the text
of the review

Transfer of milk.

DCgI’CC Of engorgement.

Notes

This study is at high risk of bias. Women in the intervention group who were most
distressed were moved into the control group, and those in the control group who wanted
packs were moved to the intervention group

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection High risk

Table of random numbers generated but randomisation

bias) sequence was not observed. 8/88 women were not allo-
cated according to randomisation schedule but accord-
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Robson 1990  (Continued)

ing to preferred treatment arm

Allocation concealment (selection bias) Unclear risk

The authors did not make mention of allocation con-
cealment.

Blinding (performance bias and detection High risk
bias)

Women

The nature of the study did not allow blinding of

women.

Blinding (performance bias and detection High risk
bias)
Clinical staff

The nature of the study did not allow blinding of clinical
staff

Blinding of outcome assessment (detection High risk

bias)

A record of each participant was kept so that data could
be analysed without their results

Incomplete outcome data (attrition bias)  High risk

There were serious protocol deviations and no I'TT anal-

All outcomes ysis.
Selective reporting (reporting bias) Low risk The authors reported on all pre-specified outcomes.
Other bias High risk There was considerable baseline imbalance. Women in

the control groups had much lower pretest pain scores.
This may be due to the fact that 3 women with the
most severe symptoms were moved out of the control
group and into the intervention group. There was no
ITT analysis

BP: blood pressure

ITT: intention-to-treat

IU: international unit(s)

min: minutes

SBES: subjective breast engorgement scale

Characteristics of excluded studies /[ordered by study ID]

Study Reason for exclusion
Booker 1970 This study focused on the suppression of lactation in women who did not intend to breastfeed
Filteau 1999 This study was examining interventions to prevent breast engorgement. Women in 3 villages were assigned 3

different treatments

Garry 1956 This study focused on an intervention for “drying up breasts” in women who did not intend to breastfeed
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(Continued)

King 1958

This study focused on an intervention to suppress lactation in women who did not intend to breastfeed

Nikodem 1993

This study included 120 women on postnatal wards of a Johannesburg hospital, South Africa. Women were
recruited 72 hrs after delivery. Women in the intervention group received cabbage leaves to their breasts versus
routine care (- breast exercises' ) in the control group. The study was excluded as only approximately half of the
sample perceived that they had symptoms of breast engorgement at baseline assessment. Cabbage leaves were
therefore used as an intervention to prevent, as well as to treat, engorgement. Separate figures were not available for
those women that had engorgement at the outset and were treated for symptoms. Results of this study suggested
that women in the intervention group were more likely than those in the usual care group to be exclusively

breastfeeding at 6 weeks (76% versus 58%)

Phillips 1975

This study only included women who had chosen not to breastfeed

Roser 1966

It was not clear whether this study was an RCT. This study focused on an intervention to suppress lactation in
women who did not intend to breastfeed; the treatment was commenced during labour, before the onset of any
symptoms of breast engorgement

Ryan 1962

In this study women that were breastfeeding were excluded. The study focused on an intervention to suppress
lactation in women who did not intend to breastfeed

Stenchever 1962

This study focused on an intervention to suppress lactation in women who did not intend to breastfeed

hrs: hours

RCT: randomised controlled trial
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DATA AND ANALYSES

Comparison 1. Acupuncture versus usual care

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Breast abscess 1 210
2 Lowest Severity Index score (day 1 210

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
5) (combined measurement of
breast erythema, tension and
pain)
3 Pyrexia (advised to take 1 210
antipyrexials)

Risk Ratio (M-H, Fixed, 95% CI)

0.2 [0.04, 1.01]
0.84 [0.70, 0.99]

0.82 [0.72, 0.94]

Comparison 2. Cabbage leaf extract versus placebo

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Breast engorgement (Hill and 1 39 Mean Difference (IV, Fixed, 95% CI)
Humenich Breast engorgement
scale)

2 Breast pain (Bourbonaise pain 1 39 Mean Difference (IV, Fixed, 95% CI)
scale)

0.20 [-0.18, 0.58]

0.40 [-0.67, 1.47]

Comparison 3. Gua-Sha therapy versus hot packs and massage

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Breast engorgement - 5-minute 1 54
post-intervention (Subjective
Breast Engorgement Scale)
2 Breast pain - 5-minute 1 54 Mean Difference (IV, Fixed, 95% CI)
post-intervention (Subjective
Breast Engorgement Scale)
3 Breast discomfort - 5-minute 1 54 Mean Difference (IV, Fixed, 95% CI)
post-intervention (Subjective

Breast Engorgement Scale)

Mean Difference (IV, Random, 95% CI)

-2.42 [-2.98, -1.80]

-2.01 [-2.60, -1.42]

-2.33 [-2.81, -1.85]
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Comparison 4. Ultrasound versus sham treatment

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

Risk Ratio (M-H, Fixed, 95% CI)

1 Analgesic requirement 1 45

0.98 [0.63, 1.51]

Comparison 5. Protease complex versus placebo

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Pain not improved 1 59 Risk Ratio (M-H, Fixed, 95% CI)
2 Breast swelling not improved 1 59 Risk Ratio (M-H, Fixed, 95% CI)
3 Opverall rating of recovery (no 1 59 Risk Ratio (M-H, Fixed, 95% CI)

change or worse)

0.17 [0.04, 0.74]
0.34 [0.15, 0.79]
0.26 [0.12, 0.56]

Comparison 6. Oxytocin versus placebo

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Symptoms not subsided after 1 45 Risk Ratio (M-H, Fixed, 95% CI)

three days of treatment

3.13 [0.68, 14.44]

Comparison 7. Serrapeptase versus placebo

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Slight or no improvement in 1 70 Risk Ratio (M-H, Fixed, 95% CI)
breast engorgement

2 Slight or no improvement in 1 70 Risk Ratio (M-H, Fixed, 95% CI)

breast swelling

Risk Ratio (M-H, Fixed, 95% CI)

3 Slight or no improvement in 1 70
breast pain

0.36 [0.14, 0.88]

0.75 [0.36, 1.55]

0.56 [0.21, 1.49]
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Analysis I.1. Comparison | Acupuncture versus usual care, Outcome | Breast abscess.

Review: Treatments for breast engorgement during lactation

Comparison: | Acupuncture versus usual care
Outcome: | Breast abscess
Study or subgroup Acupuncture Usual care Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% CI
Kvist 2007 2/140 5/70 L 100.0 % 0200004, 1.01]
Total (95% CI) 140 70 — 100.0 % 0.20 [ 0.04, 1.01 ]
Total events: 2 (Acupuncture), 5 (Usual care)
Heterogeneity: not applicable
Test for overall effect: Z = 1.95 (P = 0.051)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100

Favours accupuncture

Favours usual care

Analysis 1.2. Comparison | Acupuncture versus usual care, Outcome 2 Lowest Severity Index score (day 5)

(combined measurement of breast erythema, tension and pain).

Review: Treatments for breast engorgement during lactation

Comparison: | Acupuncture versus usual care

Outcome: 2 Lowest Severity Index score (day 5) (combined measurement of breast erythema, tension and pain)

Study or subgroup Acupuncture Usual care Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-H,Fixed,95% ClI

Kvist 2007 (1) 92/140 55/70 . 100.0 % 0.84[0.70,0.99 ]
Total (95% CI) 140 70 . 100.0 % 0.84 [ 0.70, 0.99 ]

Total events: 92 (Acupuncture), 55 (Usual care)

Heterogeneity: not applicable
Test for overall effect: Z = 2.05 (P = 0.041)
Test for subgroup differences: Not applicable

0.0l

0.1

Favours acupuncture

(I Combined measurement of breast erythema, tension and pain

10 100

Favours usual care
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Analysis 1.3. Comparison | Acupuncture versus usual care, Outcome 3 Pyrexia (advised to take

antipyrexials).
Review: Treatments for breast engorgement during lactation
Comparison: | Acupuncture versus usual care
Outcome: 3 Pyrexia (advised to take antipyrexials)
Study or subgroup Acupuncture Usual care Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% Cl
Kvist 2007 102/140 62/70 . 100.0 % 082[072,094]
Total (95% CI) 140 70 4 100.0 % 0.82 [ 0.72, 0.94 ]
Total events: 102 (Acupuncture), 62 (Usual care)
Heterogeneity: not applicable
Test for overall effect: Z =291 (P = 0.0036)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Favours acupuncture Favours usual care

Analysis 2.1. Comparison 2 Cabbage leaf extract versus placebo, Outcome | Breast engorgement (Hill and
Humenich Breast engorgement scale).

Review: Treatments for breast engorgement during lactation

Comparison: 2 Cabbage leaf extract versus placebo

Outcome: | Breast engorgement (Hill and Humenich Breast engorgement scale)

Mean Mean
Study or subgroup  Cabbage leaf extract Usual care Difference Weight Difference
N Mean(SD) N Mean(SD) IV/Fixed,95% Cl IV/Fixed,95% CI
Roberts 1998 (1) 21 44 (0.7) 18 42 (0.5) 100.0 % 020[-0.18,058]
Total (95% CI) 21 18 100.0 % 0.20 [ -0.18, 0.58 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.04 (P = 0.30)
Test for subgroup differences: Not applicable
4 2 0 2 4

Favours cabbage leaf extr

Favours placebo

(I Higher score indicates more engorgement - scale from O to 6, with O representing soft, no change in breasts and 6 representing very firm, very tender:
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Analysis 2.2. Comparison 2 Cabbage leaf extract versus placebo, Outcome 2 Breast pain (Bourbonaise pain

scale).
Review: Treatments for breast engorgement during lactation
Comparison: 2 Cabbage leaf extract versus placebo
Outcome: 2 Breast pain (Bourbonaise pain scale)
Mean Mean
Study or subgroup ~ Cabbage leaf extract Usual care Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed 95% Cl IV,Fixed 95% Cl
Roberts 1998 (1) 21 5(19) 18 4.6 (1.5) } 100.0 % 040 [ -0.67, 147 ]
Total (95% CI) 21 18 —_— 100.0 % 0.40 [ -0.67,1.47 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.73 (P = 0.46)
Test for subgroup differences: Not applicable
4 2 0 2 4
Favours cabbage leaf extr Favours placebo

(1) Higher score indicates more pain - scale from 0 to 10, with O representing no pain and |0 representing excruciating pain.

Analysis 3.1. Comparison 3 Gua-Sha therapy versus hot packs and massage, Outcome | Breast
engorgement - 5-minute post-intervention (Subjective Breast Engorgement Scale).

Review: Treatments for breast engorgement during lactation

Comparison: 3 Gua-Sha therapy versus hot packs and massage

Outcome: | Breast engorgement - 5-minute post-intervention (Subjective Breast Engorgement Scale)

Mean Mean
Study or subgroup ~ Gua-Sha therapy Control Difference Weight Difference
N Mean(SD) N Mean(SD) [V.Random,95% ClI IVRandom,95% ClI
Chiu 2010 (1) 27 401 (091) 27 643 (1.17)  * 100.0 % -242[-298,-1.86]
Total (95% CI) 27 27 - 100.0 % -2.42[-2.98,-1.86 ]
Heterogeneity: not applicable
Test for overall effect: Z = 8.48 (P < 0.00001)
Test for subgroup differences: Not applicable
-2 -1 0 | 2

Favours Gua-Sha therapy

Favours control

(I Breast Engorgement Scale based on VAS (0-10)) with higher scores relating to greater degree of engorgement
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Analysis 3.2. Comparison 3 Gua-Sha therapy versus hot packs and massage, Outcome 2 Breast pain - 5-
minute post-intervention (Subjective Breast Engorgement Scale).

Review: Treatments for breast engorgement during lactation

Comparison:

Outcome:

3 Gua-Sha therapy versus hot packs and massage

2 Breast pain - 5-minute post-intervention (Subjective Breast Engorgement Scale)

Mean Mean
Study or subgroup  Gua-Sha therapy Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed95% Cl IV,Fixed 95% Cl
Chiu 2010 (1) 27 425 (1.07) 27 626 (1.14) | o 100.0 % 201 [-2.60,-1.42]
Total (95% CI) 27 27 -— 100.0 % -2.01 [ -2.60, -1.42 ]
Heterogeneity: not applicable
Test for overall effect: Z = 6.68 (P < 0.00001)
Test for subgroup differences: Not applicable
-2 -1 0 | 2

Favours Gua-Sha therapy Favours control

(1) Subjective Breast Engorgement Scale based on VAS (0-10))-with higher scores relating to more pain

Analysis 3.3. Comparison 3 Gua-Sha therapy versus hot packs and massage, Outcome 3 Breast discomfort -
5-minute post-intervention (Subjective Breast Engorgement Scale).

Review: Treatments for breast engorgement during lactation

Comparison:

Outcome:

3 Gua-Sha therapy versus hot packs and massage

3 Breast discomfort - 5-minute post-intervention (Subjective Breast Engorgement Scale)

Mean Mean

Study or subgroup ~ Gua-Sha therapy Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV/Fixed,95% Cl

Chiu 2010 (1) 27 4.04 (0.86) 27 6.37 (0.94) B 100.0 % -233[-281,-1.85]
Total (95% CI) 27 27 - 100.0 % -2.33 [-2.81,-1.85]

Heterogeneity: not applicable
Test for overall effect: Z = 9.50 (P < 0.00001)
Test for subgroup differences: Not applicable

4 2 0 2 4

Favours Gua-Sha therapy Favours control

(I Subjective Breast Engorgement Scale based on VAS (0-10)) with higher scores relating to more discomfort
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Analysis 4.1.

Review: Treatments for breast engorgement during lactation

Comparison:

Outcome: | Analgesic requirement

4 Ultrasound versus sham treatment

Comparison 4 Ultrasound versus sham treatment, Outcome | Analgesic requirement.

Study or subgroup Ultrasoune treatment Sham Treatment Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% Cl

Mclachlan 1991 14/22 15/23 - 100.0 % 0981063, 151]
Total (95% CI) 22 23 * 100.0 % 0.98 [ 0.63, 1.51 ]
Total events: 14 (Ultrasoune treatment), |5 (Sham Treatment)
Heterogeneity: not applicable
Test for overall effect: Z=0.11 (P =091)
Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100

Analysis 5.1.

Favours ultrasound

Review: Treatments for breast engorgement during lactation

Comparison:

Outcome: | Pain not improved

5 Protease complex versus placebo

Favours sham treatment

Comparison 5 Protease complex versus placebo, Outcome | Pain not improved.

Study or subgroup Protease complex Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% ClI

Murata 1965 2/35 8/24 L] 100.0 % 0.17 [ 0.04,0.74 ]
Total (95% CI) 35 24 ——— 100.0 % 0.17 [ 0.04, 0.74 ]

Total events: 2 (Protease complex), 8 (Placebo)
Heterogeneity: not applicable

Test for overall effect: Z = 2.37 (P = 0.018)
Test for subgroup differences: Not applicable

0.0l 0.1

Favours Protease complex

10 100

Favours placebo
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Analysis 5.2. Comparison 5 Protease complex versus placebo, Outcome 2 Breast swelling not improved.

Review: Treatments for breast engorgement during lactation

Comparison: 5 Protease complex versus placebo

Outcome: 2 Breast swelling not improved

Study or subgroup Protease complex Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Murata 1965 6135 12124 B 100.0 % 034[0.15,079 ]
Total (95% CI) 35 24 - 100.0 % 0.34 [ 0.15, 0.79 ]
Total events: 6 (Protease complex), 12 (Placebo)
Heterogeneity: not applicable
Test for overall effect: Z = 2.52 (P = 0.012)
Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100

Favours Protease complex

Favours placebo

Analysis 5.3. Comparison 5 Protease complex versus placebo, Outcome 3 Overall rating of recovery (no
change or worse).

Review: Treatments for breast engorgement during lactation

Comparison: 5 Protease complex versus placebo

Outcome: 3 Overall rating of recovery (no change or worse)

Study or subgroup Protease complex Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Murata 1965 6/35 16/24 . 3 100.0 % 026[0.12,056]
Total (95% CI) 35 24 - 100.0 % 0.26 [ 0.12, 0.56 ]
Total events: 6 (Protease complex), 16 (Placebo)
Heterogeneity: not applicable
Test for overall effect: Z = 341 (P = 0.00066)
Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100

Favours intervention

Favours control
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Analysis 6.1. Comparison 6 Oxytocin versus placebo, Outcome | Symptoms not subsided after three days

of treatment.
Review: Treatments for breast engorgement during lactation
Comparison: 6 Oxytocin versus placebo
Outcome: | Symptoms not subsided after three days of treatment
Study or subgroup Oxytocin Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% Cl M-HFixed,95% ClI
Ingelman-Sundberg 1953 5120 2025 - 1000 % 3.13 0,68, 1444 ]
Total (95% CI) 20 25 - 100.0 % 3.13 [ 0.68, 14.44 ]
Total events: 5 (Oxytocin), 2 (Placebo)
Heterogeneity: not applicable
Test for overall effect: Z = 1.46 (P = 0.14)
Test for subgroup differences: Not applicable
0001001 0.1 | 10100 1000
Favours oxytocin Favours placebo

Analysis 7.1. Comparison 7 Serrapeptase versus placebo, Outcome | Slight or no improvement in breast

engorgement.
Review: Treatments for breast engorgement during lactation
Comparison: 7 Serrapeptase versus placebo
Outcome: | Slight or no improvement in breast engorgement
Study or subgroup Serrapeptase Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% Cl M-HFixed,95% ClI

Kee 1989 5/35 14/35 H 100.0 % 0.36[0.14,088]
Total (95% CI) 35 35 - 100.0 % 0.36 [ 0.14, 0.88 ]
Total events: 5 (Serrapeptase), 14 (Placebo)
Heterogeneity: not applicable
Test for overall effect: Z = 2.22 (P = 0.026)
Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100
Favours Serrapeptase Favours placebo
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Analysis 7.2. Comparison 7 Serrapeptase versus placebo, Outcome 2 Slight or no improvement in breast

Review: Treatments for breast engorgement during lactation

Comparison: 7 Serrapeptase versus placebo

Outcome:

2 Slight or no improvement in breast swelling

swelling.

Study or subgroup Serrapeptase Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Kee 1989 9/35 12/35 l 100.0 % 0.75[036, 1.55]
Total (95% CI) 35 35 - 100.0 % 0.75 [ 0.36, 1.55 ]
Total events: 9 (Serrapeptase), 12 (Placebo)
Heterogeneity: not applicable
Test for overall effect: Z = 0.78 (P = 0.44)
Test for subgroup differences: Not applicable

00l 0.1 | 10 100

Favours Serrapeptase Favours placebo

Analysis 7.3. Comparison 7 Serrapeptase versus placebo, Outcome 3 Slight or no improvement in breast

pain.
Review: Treatments for breast engorgement during lactation
Comparison: 7 Serrapeptase versus placebo
Outcome: 3 Slight or no improvement in breast pain
Study or subgroup Serrapeptase Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Kee 1989 5/35 9/35 - 100.0 % 0561021, 149]
Total (95% CI) 35 35 - 100.0 % 0.56 [ 0.21, 1.49 ]
Total events: 5 (Serrapeptase), 9 (Placebo)
Heterogeneity: not applicable
Test for overall effect: Z = 1.17 (P = 0.24)
Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100

Favours Serrapaptase Favours placebo
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WHAT’S NEW

Last assessed as up-to-date: 30 June 2015.

Date Event Description

1July 2016 Amended Corrected typographical error and updated affiliation for Contact person

HISTORY
Protocol first published: Issue 1, 2008
Review first published: Issue 9, 2010

Date Event Description

30 June 2015 New citation required but conclusions have not Five new trials included, the conclusions remain un-
changed changed.

30 June 2015 New search has been performed Search updated. Five new trials included (Ahmadi

2011; Batista 2014; Chiu 2010; Kee 1989; Roberts
1998). One of these was previously excluded (Kee

1989) and one that was in ’Awaiting classification’ has
been included (Roberts 1998).

Methods updated, four new outcomes added and the

background has been revised. A’Summary of findings’
table has been added

23 September 2008  Amended Converted to new review format.

CONTRIBUTIONS OF AUTHORS

Lindeka Mangesi and Irena Zakarija-Grkovic independently assessed study eligibility and carried out data extraction and assessment of
risk of bias. The two review authors equally contributed to the update of this review.

DECLARATIONS OF INTEREST

None known.
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Internal sources

e Cochrane Croatia, Croatia.
Irena Zakarija-Grkovic was supported by Cochrane Croatia and the Campbell and Cochrane Equity Methods Group

External sources

e South African Cochrane Centre, South Africa.
Lindeka Mangesi was supported by South African Cochrane Centre.

DIFFERENCES BETWEEN PROTOCOL AND REVIEW

The protocol Methods section has been updated. The following outcomes, which were not in the original protocol, were added because
they had not been adequately addressed in the previous version of the review, and were felt to be important for women with breast
engorgement.

Primary outcomes: breast pain, breast induration/hardness, breast swelling, breast engorgement.
Secondary outcome: pyrexia (as defined by trial authors) was added to replace temperature higher than 38 degrees celsius.

Methods for GRADE assessment of the quality of the evidence have been added for this update and a ’Summary of findings table has
been incorporated.

Due to the lack of trials and the way in which outcomes were assessed and reported in these trials we were unable to carry out some of
our pre-specified methods.

Data were not presented in a way that allowed us to include them in the data tables. We were unable to combine results in meta-analyses
or investigate subgroup analysis and assessment of heterogeneity. The small number of included studies with diverse interventions
prevented us from carrying out meaningful sensitivity analysis.

For this version of the review we did not identify any cluster-randomised trials.

NOTES

This review was not updated earlier due to scarce availability of new evidence; hence conducting a review earlier may have been
unnecessary and wasteful.

INDEX TERMS

Medical Subject Headings (MeSH)

Acupuncture Therapy; Brassica; Breast Diseases [etiology; *therapy]; Cryotherapy [methods]; Lactation Disorders [*therapy]; Oxytocin
[therapeutic use]; Peptide Hydrolases [therapeutic use]; Phytotherapy [methods]; Randomized Controlled Trials as Topic; Ultrasonic
Therapy [methods]
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MeSH check words

Female; Humans; Pregnancy
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