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Abstract

Background Most women who give birth will initiate lactation and breast/chestfeeding, with up to 40% of infants
globally receiving human milk exclusively for the first 6 months of life. One of the studies indicates that 40% of breast-
feeding women had used at least one prescription medication in the first 3 months postpartum. The lack of informa-
tion on the safety of medications during lactation may lead to cessation of lactation in favor of treatments, therefore
contribute to suboptimal breastfeeding rates. Inadequate terminology to define and grade adverse events for lacta-
tion and breast/chestfeeding limits the understanding of potential therapeutic harms. This results in lactating women
commonly being excluded from participation in clinical trials, leading to inequitable access to effective treatments.
We developed a comprehensive framework with new definitions and grades for breastfeeding Adverse Events (AEs)
through consideration of the physiology and pathology of lactation.

Methods We performed the Delphi consensus process between January 2021 and November 2023. An international
multidisciplinary group of lactation and breast/chestfeeding experts identified a gap in AE terminology and devel-
oped definitions and grading of AEs based on the generic Common Regulatory Criteria for Adverse Events (CTCAE)
structure. These underwent two rounds of a modified Delphi procedure involving an international multidisciplinary
team of experts and patient representatives. The web platform REDCap® was used to collect the results of the Delphi
surveys.

Results Three new definitions, delayed secretory activation, primary lactation insufficiency, and secondary lactation
insufficiency, were developed and mapped to the Medical Dictionary of Regulatory Activities (MedDRA, March 2023).
Oversupply of milk and other changes in lactation/feeding patterns were mapped to existing MedDRA terms. Grading
for all five definitions was developed and agreed upon through consensus.

Conclusions These new definitions and grading of adverse events in lactation and breast/chestfeeding fill the gap
in existing classifications and should encourage the inclusion of postpartum individuals into clinical trials.
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Inclusivity comment

The authors recognise that not all people who chest-
feed/breastfeed their neonate and infant will identify as
women. However, for consistency reasons, we will use
the term breastfeeding throughout this study to describe
the process. Similarly, the terms women and woman will
be used to describe all pregnant and postnatal people.

Background
In the 1970s, use of medicines during pregnancy led to
unexpected and delayed serious adverse events in new-
borns [1]. This created ethico-legal challenges resulting in
changes leading to pregnant and lactating women being
routinely and systematically excluded from participa-
tion in clinical trials. Since the policy changes, the clini-
cians caring for women and the women themselves must
decide about the safety, dosage, and efficacy of medica-
tion use during pregnancy/lactation in an evidence vac-
uum [2, 3]. This is a major inequity in healthcare.

Globally only about 40% of infants are exclusively fed
human milk for six months [4, 5]. Rates of pre-existing
maternal medical conditions are increasing amongst
pregnant and lactating women, in the context of rising
obesity and other non-communicable diseases [6—8]. This
in turn increases the chance of women needing regular
treatment for a pre-existing condition. The lack of infor-
mation on the safety of medications during lactation may
contribute to suboptimal breastfeeding rates. A recent
Canadian study found that 40% of breastfeeding women
had used at least one prescription medication in the first
3 months postpartum [9]. Various medications admin-
istered to the mother are known to be excreted into
human milk and some in quantities that could adversely
affect the infant [10]. There is therefore a pressing need
to improve the inclusion of pregnant and breastfeeding
women in clinical trials to fill this information gap [11].

Initiatives are being developed to allow for improved
recruitment of pregnant and breastfeeding persons into
clinical trials [12]. Despite these efforts, it is estimated
that only around 5% of medical products available on
the market are properly controlled, tested, and marked
with up-to-date information on their safety during the
perinatal period and lactation. This limited evidence can
lead to miscommunication, with patients being advised
against the use of life-saving treatments or medications
being stopped due to conception [13, 14]. The problem of
routinely excluding women from clinical trials resurfaced
during the COVID-19 pandemic when the lack of data on
this population compounded concerns and doubts about
the use of the COVID-19 vaccine [15, 16].

Additionally, the manufacturer is legally responsible for
any adverse reactions that occur after medicinal prod-
ucts are used, regardless of whether there is evidence of
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a cause-and-effect relationship. This is often an insur-
mountable barrier to including breastfeeding women in
clinical trials [14].

An adverse event (AE) is defined as any abnormal sign,
symptom, laboratory test, syndromic combination of
such abnormalities, untoward or unplanned occurrence,
or unexpected deterioration in a concurrent illness asso-
ciated with the use of a therapeutic product, either as a
medicine or medical device [17]. The reporting of AEs
is essential during a clinical trial and for the ongoing
monitoring of the safety and effectiveness of therapeutic
medicinal products. Specific and standardised terminol-
ogy for reporting AE facilitates a meaningful analysis of
safety and the exchange of information between trial per-
sonnel and the regulatory authorities. While a detailed
framework exists for preferred terms relating to most
human organ systems, such a tool needs to be better
described for lactation.

Lactation is a normal, complex physiological process
within the reproductive cycle that involves initiation of
milk secretion, transition from colostrum to secretion
of mature milk, and the interplay of hormonal signals to
continue regular synthesis and secretion of milk for the
neonate once supply is established. Lactation commences
at conception, triggering breast tissue remodeling to syn-
thesise unique milk components. Milk secretion com-
mences between 16 and 20 weeks of gestation to produce
colostrum, while secretory activation is then triggered by
the delivery of the placenta (REFS) [18]. Sustained lacta-
tion then requires frequent and effective milk removal in
the context of normal breast physiology through breast-
feeding. Most women who give birth will initiate breast-
feeding of their newborn. This process can also be termed
chestfeeding [18, 19].

Current terminologies fail to capture the intricacies of
lactation and breastfeeding. The Common Terminology
Criteria for Adverse Events (CTCAE) version 5.0 [20]
lists 837 potential AEs, of which only one generic ‘Lac-
tation disorder’ relates to lactation and breastfeeding,
describing a disorder with two grades characterised by
disturbances of milk secretion. At the time this study was
initiated, the Medical Dictionary of Regulatory Activi-
ties (MedDRA version 25) contained two definitions of
AEs related to “Oversupply of milk” and “Other change
in lactation/feeding pattern” that were inadequate and
insufficient to describe the complex physiological and
behavioural interplay between two individuals during
breastfeeding.

This study convened an international group of lactation
and breastfeeding experts to develop standard definitions
with severity grading of AEs based on lactation physiol-
ogy. The objective was to enable the structured reporting
of AEs during lactation in clinical trials.
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Methods

In summary, we performed a two-stage consensus pro-
cess using the Delphi method between January 2021 and
November 2023. After review of existing available termi-
nology for lactation and breastfeeding AEs, a first draft
of definitions and grading as well as measurable indica-
tors definitions were developed by the Steering Group. It
was an international, multidisciplinary group of experts
in midwifery, obstetrics, fetal medicine, neonatology,
pediatrics, lactation, pharmacology, biomedicine, human
nutrition, and also parent representatives (Fig. 1). New
lactation/breastfeeding AE terms were integrated with
MedDRA (Medical Dictionary for Regulatory Activities)
requirements and mapped to their terms list in discus-
sion with the MedDRA Maintenance and Support Ser-
vices Organization (MSSO) (26th edition of MedDRA).
The draft of the new terms and grading of the terminol-
ogy were finalised before entering a two-stage interna-
tional modified Delphi consensus procedure, which was
conducted between November 2021 and October 2023.
A final set of lactation and breastfeeding AE definitions
and severity criteria were agreed.

Identification of existing AE terminology relevant

to lactation and breastfeeding

At the start, we consulted internationally with academic
and industry experts on lactation and clinical triallists to

Page 3 of 16

identify existing definitions of lactation and breastfeeding
and the severity of the grading criteria for clinical trials.
A search of existing databases (MedDRA 25th edition,
WHO ICD-11, GAIA terminology 16.2d and CTCAE
5.0, Division of AIDS (DAIDS) Adendum1: female Grad-
ing table for use in Microbicide Studies, NAESS, Inter-
national Classification of Functioning, Disability and
Health) using keywords attracting definitions of postnatal
period, breastfeeding and lactation was performed [20—
27]. The search was limited to English language. Existing
definitions and severity grading criteria were reviewed
with MedDRA-preferred terms for AEs (Table 1).

Development of terminology and grading framework
relevant to lactation and breastfeeding

The Steering Group considered the physiological pro-
cess of lactation to categorize AEs. The terminology also
considered definitions developed by researchers from the
LactaResearch Group [28].

Whenever possible, consideration was made to con-
centrate on milk synthesis and breastfeeding, taking into
account the unique interplay of the mother-infant dyad.
Both maternal and neonatal measurable indicators were
defined to aid definitions and grading. AE grades were
based on the generic Common Terminology Criteria for
Adverse Events (CTCAE) Version 5.0. (U.S. Department
of Health and Human Services, 27th November, 2017)

TIMELINE OF THE DELPHI PROCESS

I Phase 1: State of the Art " Phase 2: Developing Preliminary Criteria " Phase 3: Refining and Finalising the Criteria

Review of existing
definitions and

Steering Group
Meetings
November 2021 -

Integration into
MedDRA
terminology

grading frameworks

Steering Group

Steering Group
Meeting Final
November

Delphiround 1
April -May

Delphiround 2

Meeting September-

January-April 2015

January 2023 February 2023

March 2023

2023 October 2023 2023

Review of existing Initial online Meeting with Online meeting  Firstonline Second Online  Online meeting to
definitionsand  meetings: MedDRA MSSO to survey for survey for present results
grading criteria  Additional discuss and Lactation and Lactation and
= experts invited to integrate breast/chestfeedi breast/chestfeedi
<< s s o
T join Steering lactation and ng AEs ng AEs
= Group breast/chestfeedi (definitions and  (definitions and
Draft of ng AE terms into severity criteria)  severity criteria)
Definitionsand MedDRA
Grading Criteria
Steering Group  Steering Group  MedDRA Steering Group 47 experts 40 experts Steering Group
g representatives participated in participated in
= the survey the second round
survey
No sufficiently Draft of Lactation 14 fetal AE terms Refining Consensus Consensus Lactation and
comprehensive and modified and definitionsand  (>70% (>70% Breast/Chestfeed
% lactation and Breast/Chestfeed added to final draft of agreement) agreement) ing AE definitions
(o) breast/chestfeedi ing AE definitions MedDRAterms  Lactation and achieved for17 achieved forall and severity
g ng AE severity and severity list (see Table) Breast/Chestfeed out of 25 25 definitions criteria agreed
o) criteria available criteria (see ing AE definitions definitionsand  and severity

Table)

and severity
criteria

severity criteria

criteria

Fig. 1 Timeline of the Delphi process. Abbreviations used in Fig. 1: AE — adverse event; MedDRA — Medical Dictionary for Regulatory Activities;
MSSO—Maintenance and Support Services Organization
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grading system (Grade 1 Mild; asymptomatic or mild
symptoms; clinical or diagnostic observations only; inter-
vention not indicated. Grade 2 Moderate; minimal, local
or non-invasive intervention indicated. Grade 3 Severe
or medically significant but not immediately life-threat-
ening; hospitalisation or prolongation of hospitalisation
indicated. Grade 4 Life-threatening consequences; urgent
intervention indicated. Grade 5 Death related to AE),
with the well-being of the newborn/infant used as the
surrogate marker of adequate milk production and trans-
fer. Terms were limited to objective indicators of mater-
nal milk synthesis and adequacy of infant milk intake and
factors relating more broadly to infant and/or maternal
health were outside of scope as they would be defined by
other terminology (CTCAE, MFAET or NAESS) [29-31].

Modified Delphi consensus process

Experts in clinical and academic fields related to lactation
and breastfeeding as well as representatives of parents’
organisations, were identified via the Steering Group
network through snowballing and were invited to par-
ticipate in the Delphi procedure. Participants were iden-
tified with expertise in biomedical and nutrition science,
obstetrics, and maternal and fetal medicine, immunol-
ogy, microbiology, lactation, midwifery and nursing, neo-
natology and pediatrics, pharmacy, pharmacology and
pharmacovigilance.

We assured a broad global coverage, inviting partici-
pants from twenty-three countries across Europe, North
America, Asia, Africa, South America, and Australia.
Data was carefully anonymized in order to avoid identi-
fication of individual experts during analysis. Agreement
of >70% participants was taken as consensus. Systemati-
cally missing responses where participants stopped part-
way through the survey were excluded from analysis;
non-systematically missing responses were included as
non-agreement.

The web platform REDCap® was used to collect the
results of the Delphi surveys [32, 33]. Participation was
tracked with individual logins. The first round of Delphi
allowed participants to answer whether they agreed or
disagreed with the proposed definitions and grades, with
additional space for free comments. All definitions and
grades were presented to the participants for the second
round, but they were only asked to consider and agree on
unresolved items.

Results

Phase 1: current terminology

A review of the terminology, classification of diseases and
adverse events grading systems (MedDRA 25th edition,
WHO ICD-11, GAIA terminology 16.2d and CTCAE
5.0) identified two existing AE definitions but no grading

Page 8 of 16

of AEs relevant to lactation/breastfeeding. The existing
MedDRA definitions related to “Oversupply of milk” and
“Other change in lactation/feeding pattern”

Phase 2: development of AE definitions and grading
Considering the physiological stages of lactation, the
Steering Group agreed on the following specific AE areas:
initial inadequate activation of copious milk synthesis
(delayed secretory activation), and two types of lactation
insufficiency according to the timing following initial lac-
tation activation (primary lactation insufficiency and sec-
ondary lactation insufficiency). Additionally, we defined
two other AEs related to oversupply and potential other
changes in lactation or breastfeeding related to, for exam-
ple, a change in human milk appearance, smell, and taste.

Measurable indicators were identified from the lit-
erature search to aid the classification of AEs [34]. The
effects of disrupted lactation breastfeeding on neonates
were defined and used as a surrogate marker of the sever-
ity of the AE.

Mapping new definitions to MedDRA

In the process of developing the definitions for Adverse
Events in lactation and breastfeeding Steering Group
members reviewed the new proposed definitions with
the MSSO (Maintenance and Support Services Organi-
zation) team from MedDRA, the Medical Dictionary of
Regulatory Activities. Three new lactation definitions
were mapped and described in the MedDRA 26th edition
in March 2023: Delayed secretory activation, Primary
lactation insufficiency and Secondary lactation insuf-
ficiency. The Oversupply and Other changes in lacta-
tion/feeding patterns were mapped to existing MedDRA
terms (Table 2).

Modified Delphi consensus process

We invited fifty-five experts via e-mail to participate in
the Delphi process. We received forty-seven responses to
the First Round (85% of all invitees). Forty-seven experts
from eleven countries completed the First Round ques-
tionnaire which launched in April 2023 and closed in
May 2023 after two reminders. We noted one non-sys-
tematic error when an expert missed the answer to the
question and this was treated as non-agreement. Con-
sensus was reached for 17 out of the 25 proposed grades.
Four grades achieved borderline consensus equal to
70% and for another four grades, the consensus thresh-
old was not reached. Based on the comments from the
First Round experts, changes were made to the termi-
nology of AE grades which had not achieved agreement
of >70%. This included changing the definitions of the
terms primary and secondary lactation ‘failure’ to ‘insuf-
ficiency. Another change was the addition of a definition
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Table 2 Adverse events related to the lactation and breast/chestfeeding mapped to MedDRA 26th edition, March 2023

Adverse Event MedDRA LLT v26.0 MedDRA LLT Code
Delayed secretory activation Delayed onset of lactation 10088878

Primary lactation insufficiency Primary lactation insufficiency 10088880
Secondary lactation insufficiency Secondary lactation insufficiency 10088881
Oversupply Milk overproduction 10027634

Other change in lactation/feeding pattern Lactation disorder 10061261

Three new definitions were added to MedDRA 26th edition, and two definitions were mapped to previously established terms

Abbreviations: MedDRA Medical Dictionary for Regulatory Activities, LLT Lowest Level Term

for neonatal medical interventions and the impact of the
AE grade on neonates for Grade 3 Delayed Secretory
Activation and Grade 3 Other change in lactation/feed-
ing pattern.

All changes were reflected in the Second Round ques-
tionnaire, which was sent to all experts who completed
the First Round. The second round launched in Septem-
ber and closed in October 2023 after two reminders.
Forty experts (85%) returned the questionnaire for the
Second Round. After two rounds of the modified Del-
phi procedure the consensus was reached in all the AE
grades (Table 3).

Lactation and Breastfeeding Adverse Events Terminology
(LaBAET)

The final version of the Lactation and Breastfeeding
Adverse Event Terminology (LaBAET) version 1.0 is pre-
sented in Table 4.

Discussion

Main findings

The Lactation and Breastfeeding Adverse Events Ter-
minology (LaBAET) version 1.0 has been developed to
standardise definitions and grade the severity of AEs
related to lactation and breastfeeding. To the best of our
knowledge this is the first collaboration to address AEs
related to lactation and breastfeeding with such method-
ology. By working with world-class experts in the field,
developing the terminology and grading in line with the
CTCAE framework, mapping definitions to MedDRA,
and following the well-established Delphi consensus pro-
cedure we developed the terminology to be as robust as
possible within the constraints of current knowledge.
This resulted in defining five domains of AE definitions
and grading the severity within each domain using stand-
ard criteria.

With the exception of Secondary lactation insufficiency
(Grades 2-5) and Oversupply (Grades 1-4), we defined
five grades for each AE definition. Measurable indicators
for the Secondary Lactation Insufficiency were not con-
sidered to define a mild event, therefore Grade 1 is absent
in this AE.

Together with the Maternal and Fetal Adverse Events
Terminology (MFAET) [30] and the Neonatal Adverse
Event Severity Score (NAESS) [25] LaBAET fills an
important gap in clinical trial safety terminology and will
help researchers and clinicians improve assessment and
recording of AEs in pregnant and lactating persons.

Application

We hope that developing detailed descriptions and grad-
ing of the severity of AEs in lactation and breastfeeding
will help researchers to safely develop and deliver clini-
cal trials to postpartum persons as it enables the unifica-
tion of terminology used and helps with communicating
the findings. The terminology can be applied to the con-
trol group participants and patients undergoing medical
intervention. The physiological approach to defining and
grading AE makes LaBAET version 1.0 easy to apply in
clinical and research-related settings.

We believe that the development of LaBAET ver-
sion 1.0 will fill the gap identified by the Task Force on
Research Specific to Pregnant Women and Lactating
Women (PRGLAC), which found difficulties with devel-
oping safe and effective therapies for pregnant and lactat-
ing women due to gaps in knowledge and research from
limited existing scientific literature [2]. Having available
terminology to define and grade lactation and breastfeed-
ing AEs will improve the safe conduct of trials of thera-
peutics. Participation in clinical trials not only improves
medical knowledge and allows the development of new
and novel therapies but also, independently from applied
treatment, improves outcomes for participants [35-37].
This is especially important in emergencies such as the
recent COVID-19 pandemic, when the rapid develop-
ment of vaccines played a crucial role in managing the
immunity of the pregnant population. Evidence shows
that pregnancy vaccination improves neonatal immunity
response to COVID-19 [38].

Strengths and limitations

The strength of our process is that we began by consid-
ering the physiology of lactation and breastfeeding fol-
lowed by a careful examination of existing terminology
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and literature to identify gaps in assessment for AEs. Our
Steering Group and Delphi consensus experts included
multiple key stakeholders involved in developing clini-
cal trials in pregnancy and postpartum. There was inter-
national participation in the process with clinicians and
researchers, industry representatives, midwifery and par-
ent representatives.

A considerable problem that impacts lactation medi-
cal care is the absence of reference ranges to objectively
define parameters for normal function. This represents a
major gap in the continuum of care that does not exist
for other major organs. Definitions have been proposed
to describe parameters for biological normality [34]. This
has collated published data to provide preliminary mark-
ers for the initiation of lactation and to describe objective
tests once lactation is established. For example, refer-
ence limits have been calculated for maternal markers of
secretory activation, such as progesterone in maternal
blood and total protein, lactose, sodium, and citrate in
maternal milk. Nevertheless, some indicators (oversupply
and changes in lactation/feeding pattern) were arbitrarily
proposed and agreed by expert consensus. Future refine-
ment and expansion will continue to improve these cri-
teria. The terminology should undergo validation within
real-life clinical environments, or during clinical trials as
done recently with the NAESS terminology [39] and be
updated as new knowledge on lactation and breastfeed-
ing becomes available.

The terminology is also limited by the complex physi-
ological processes underlying lactation and breastfeed-
ing. For example, the terms Delayed secretory activation
and Primary lactation insufficiency might be assumed to
overlap. Trial staff classifying AEs will therefore need to
carefully collect data on the timing of lactation onset to
decide how to classify an individual AE. Additionally, it
is difficult to separate lactation, the physiological process
of milk synthesis, from breastfeeding, which refers to the
dyadic mother-baby transfer of milk. The neonate and
infant can be affected by lactation, breastfeeding distur-
bance, and the actual medicinal product being excreted
and transferred within the milk. These types of AEs
should be classified through neonatal definitions [38].

The dyadic nature of the lactation and breastfeeding
process allowed us to use the neonate/infant as a surro-
gate marker of lactation insufficiency. This approach gen-
erated debate within the Delphi consensus in more severe
grades, especially for Grade 5 which is for neonatal death.
The Steering Group considered the very low chance that
total lactation insufficiency would result in a neonatal
death as almost certainly alternative feeding would be
undertaken. However, consensus was reached to keep
these severe grades for completeness as we believe that
LaBAET would not be comprehensive without them.
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Conclusion

Using an international Delphi consensus process a com-
prehensive terminology (LaBAET version 1.0) has been
developed to standardise definitions and grade the sever-
ity of adverse events related to lactation and breast-
feeding. This new terminology fills the gap in existing
classifications and should encourage the safe inclusion of
pregnant and postpartum individuals into clinical trials.
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