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ABSTRACT
Introduction: Pregnancy concurrent with incretin-based medications is contraindicated due to unknown risk of teratogenicity, 
as is breastfeeding. The aim of this systematic scoping review was to investigate potential risks and benefits of incretin-based 
medications in relation to preconception, pregnancy, and postnatal health, and to propose expert guidelines for clinical practice.
Methods: An international expert multidisciplinary group was formed. Research questions relevant to women's reproductive 
health and incretin-based medications were refined collaboratively, utilizing a lifecourse approach. A systematic search was 
undertaken on July 23, 2025, across several databases and grey literature sources. Primary data from human studies were pri-
oritized above animal studies. Titles, abstracts, and full text articles were screened independently by two authors. Data were 
extracted by two people independently using a pre-defined proforma and synthesized narratively. Consensus recommendations 
were made.
Results: Thirty-four articles were included in the evidence synthesis: 11 randomized trials, nine observational studies, two 
pharmacovigilance reviews, nine case reports/series, two animal studies, and one ex vivo study. No qualitative studies were 
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identified. Evidence was found for 18/32 (56.3%) research questions. Most studies related to preconception or pregnancy usage; 
two addressed contraception, and one was about lactation. The sample size of exposed pregnancies ranged from 1 to 4267. Three 
studies reported exposure throughout pregnancy. Three studies investigated postpartum usage. One (animal) study had off-
spring data beyond birth. No studies reported an increase in congenital anomalies.
Conclusion: Clinical practice and research recommendations were made based on current available evidence and evidence 
gaps, encompassing contraception, preconception, nutritional, pregnancy monitoring, lactation, and longer-term outcomes.

1   |   Introduction

Women are disproportionately affected by obesity, which 
can have detrimental effects on their reproductive health, 
including difficulties conceiving [1]. Obesity often co-exists 
with and exacerbates polycystic ovary syndrome (PCOS), 
a leading cause of infertility affecting an estimated 6%–13% 
of reproductive-aged women [2]. Globally, obesity affects 
one-fifth of pregnancies [3] and is associated with adverse 
perinatal outcomes including gestational diabetes mellitus 
(GDM), hypertensive disorders of pregnancy, instrumental 
and caesarean birth, preterm birth, and delivery of large-for-
gestational-age (LGA) infants [4, 5]. The risk of these out-
comes may be worsened by abnormal glucose tolerance and 
excessive gestational weight gain (GWG) that occurs in this 
group [6]. Prioritizing a healthy weight preconception [7], in 
addition to preventing excessive GWG and limiting postpar-
tum weight retention, are important public health strategies 
[8], requiring non-stigmatizing approaches and guidance [9].

Incretin-based medications mimic the action of one or more 
incretin molecules such as glucagon-like peptide-1 (GLP-1) or 
glucose-dependent insulinotropic polypeptide (GIP). GLP-1 
and GIP are secreted in the small intestine postprandially, de-
laying gastric emptying, increasing insulin secretion and in-
hibiting glucagon release. Incretin-based medications reduce 
appetite by activation of the GLP-1 receptors in the brain and 
are a novel and effective treatment for the management of obe-
sity, demonstrating reduced morbidity and mortality [10, 11]. 
Several different incretin-based medications are currently 
licensed internationally for obesity management and more 

combinations (i.e., among others with glucagon or amylin) 
are coming to the market. Each varies in molecular weight 
and half-life which has bearing on their pharmacokinetics, as 
shown in Table 1. Incretin-based medications promote signifi-
cant weight loss, more effectively in women than men [10, 12]. 
Additionally, they may improve metabolic and immunological 
parameters relevant to women's reproductive health, for ex-
ample improving ovulatory function and enhancing endome-
trial receptivity [13]. Figure 1 shows details of the multiorgan 
sites of action and potential benefits of incretin-based therapy 
on women's reproductive health.

Pregnancy occurring during or soon after treatment with 
incretin-based therapy is currently not recommended 
[8, 14–16] due to potential teratogenicity, based on animal 
studies [17]. Data on the safe and effective concomitant use 
of contraception and incretin-based medication are limited 
[18]. A scoping review [19], published in 2024, found an ab-
sence of primary data about the impact of GLP-1 receptor 
agonists (GLP-1RAs) on the reproductive health of women of 
childbearing potential; however, that study did not include 
women with PCOS or diabetes mellitus. Since then, several 
population-based cohort studies have reported on unintended 
exposure to GLP-1RAs [20–23]. However, due to the limita-
tions of the study designs and coexistence of type 2 diabetes 
mellitus (T2DM) in the pregnant population being studied, 
it remains unclear whether pre-conceptional use of incretin-
based therapy is beneficial for pregnancy and offspring 
outcomes in women living with obesity. The optimal pericon-
ceptional timing to commence and discontinue treatment is 
unknown, particularly due to the risk of weight regain and 

TABLE 1    |    Overview of the characteristics of the internationally available incretin-based medications as of July 2025.a

GLP-1 molecule
Similarity to 
human GLP-1

Molecular 
weight (kDa) Protein binding Metabolism Half-life 5× half-lifeb

Dulaglutide 90% 59.7 Undefined Proteolytic 3.75 days ±19 days

Exenatidec 53% 4.19 Undefined Proteolytic 2.4 h 12 h

Liraglutide 97% 3.75 > 98% Proteolytic 13 h ±3 days

Lixisenatide 53% 4.86 55% Proteolytic 3 h 15 h

Semaglutide 94% 4.11 > 99% Proteolytic 7 days 35 days

Tirzepatide 33% 4.81 99% Proteolytic 5 days 25 days

Note: Native GLP-1 has a molecular weight of 3.35 kDa and native GIP 4.98 kDa.
aThese physiochemical and pharmacokinetic properties of individual incretin-based medications can be used to estimate their theoretical potential for transplacental 
transfer and passage to breast milk.
bAfter approximately five half-lives, about 97% of a medication is eliminated from the body.
cThe information applies to the active ingredient itself, irrespective of the formulation, as extended-release formulations may substantially prolong the elimination 
half-life in humans.
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glucose dysregulation when treatment is discontinued [24]. 
Likewise, although there are emerging data on patterns of 
use of GLP-1RAs postpartum [25], there is limited knowledge 
about their use during breastfeeding [26].

Although GLP-1RAs have been conditionally recommended 
by the World Health Organization for weight loss, in com-
bination with intensive behavioral therapy [27], these rec-
ommendations are confined to nonpregnant individuals and 
do not consider pre- or post-partum usage. Similarly, two 
recently published consensus guidelines on nutritional pri-
orities during GLP-1RA therapy have not included any infor-
mation related to preconception, pregnancy, or postpartum 
life stages [28, 29]. The contraindication of these medications 
during pregnancy is a barrier limiting the evaluation of their 
use in those planning pregnancy. However, with appropriate 
and timely contraceptive counseling, women of reproductive 
potential should not be disadvantaged in accessing effective 
obesity medications [30]. Healthcare professionals there-
fore require practical guidance to inform discussions with 
and counseling of patients. With the increasing demand for 
incretin-based medications [31], including procurement from 
potentially unreliable sources, expert consensus guidelines 
based on best practice are urgently required to ensure these 
medications are used as safely and effectively as possible in 
the periconception and perinatal period. The aim of this proj-
ect was to establish international clinical practice guidelines 
for the use of incretin-based medications in women of repro-
ductive potential before, during, and after pregnancy.

2   |   Material and Methods

2.1   |   Expert Panel Formation

A multidisciplinary international panel of health care profes-
sionals and researchers was formed in early 2025. Collectively, 
the panel had a breadth of experience in pharmacology, teratol-
ogy, preconception health, nutrition and dietetics, endocrinol-
ogy, midwifery, obstetrics, fetal medicine, and evidence review. 
The panel met online monthly, with a follow up in-person meet-
ing in Leuven, Belgium, in November 2025. The objectives of the 
panel meetings were to establish the key questions to advance 
scientific knowledge and practice around incretin medications 
and reproductive health, and to undertake a systematic search 
and analysis of the literature to produce consensus best practice 
guidelines. The panel included an information specialist who 
attended all meetings.

2.2   |   Approach, Scope, and Identification 
of Research Questions

This review used scoping methods, following the search strat-
egy of the Joanna Briggs Institute [32] and the principles of 
Arksey & O'Malley's framework [33]. The scope of the guide-
lines was defined with an agreement to focus on women of 
reproductive potential (18–45 years), and solely on incretin-
based medications that are licensed for the management of 
obesity (rather than those which are being used primarily for 

FIGURE 1    |    Known reproductive impacts of incretin-based medications in women.
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management of T2DM, such as DPP-4 inhibitors). We therefore 
primarily refer to “incretin-based medications” throughout this 
manuscript to include both single and dual GLP-1 based medi-
cations, although also use the terminology “GLP-1RAs,” as per 
language used in original studies. We use the words “women” 
and “woman” throughout this paper, recognizing that this re-
flects the biology and identity of the great majority of those who 
are childbearing; for the purpose of this paper, these terms in-
clude people whose gender identity does not correspond with 
their birth sex or who may have a non-binary identity.

The overarching research question therefore was: “What is best 
practice for the use of incretin-based medication for the manage-
ment of overweight/obesity in women of reproductive potential 
in relation to preconception, perinatal and postnatal care?” This 
broad research question was categorized into five key life stage 
themes, as follows: (1) fertility/preconception, (2) pregnancy 
(fetal considerations), (3) pregnancy (maternal considerations), 
(4) early postpartum and lactation/breastfeeding consider-
ations, and (5) longer term postpartum outcomes (for both off-
spring and mother). A sixth theme covering multidisciplinary 
team working was also added. Research questions for each stage 
were formulated and refined until agreement was reached on 
the priority questions.

2.3   |   Search Strategy

The search strategy was designed by an information special-
ist to find both published and unpublished articles in English 
from any date up to July 23, 2025. A keyword search strat-
egy based on Population, Intervention and Outcome, com-
bining terms associated with obesity, obesity medication, 
and fertility/reproductive health was created through an 
iterative process. Keywords were contributed from group 
discussions and refined to inform the development of a pre-
liminary search strategy in Ovid Embase to note the scale 
of the study. The preliminary search strategy was refined by 
the panel and a full search performed in: Ovid Embase, Ovid 
EmCare, Ovid Medline, BMJ Best Practice, EBSCO CINAHL, 
Proquest PsycINFO, UpToDate, TRIP Pro, Cochrane, and 
British Nursing Index (see Table S1). A list of grey literature 
sources is shown (Table S2). A combination of free text terms 
and database-specific headings were used, including identi-
fying keywords and index terms tailored to each information 
source. The electronic search strategies were peer reviewed in 
accordance with the PRESS Peer Review of Electronic Search 
Strategies: 2015 Guideline Statement [34].

2.4   |   Screening

All articles found were transferred to RAYYAN software [35] 
and deduplicated where necessary using the criteria of 96% over-
all RAYYAN similarity and 100% DOI similarity. Title/abstract 
screening was undertaken independently by two reviewers 
using inclusion and exclusion criteria (see Table 2), discussing 
discrepancies where conflict arose with a third and/or fourth re-
viewer. Included abstracts were categorized by life course stage 
themes. Full text screening was undertaken independently by 
reviewers in pairs. T
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Grey literature including guidelines, clinical trials, and blogs 
was screened separately by two reviewers independently. 
Clinical trial registries were searched, and protocols were con-
sidered within the review screening process. In addition to data-
base searching, backward and forward citation tracking on the 
included articles was conducted, in addition to authors identify-
ing relevant papers (i.e., snowballing).

2.5   |   Charting and Summarizing the Data

Data were extracted from the included full text articles by two 
independent reviewers from each life stage group, using a pre-
defined and tested data collection proforma developed by the 
group. The data collection form contained information on key 
study characteristics (e.g., author, year of publication), design 
and methods (e.g., population characteristics, inclusion criteria), 
exposure, outcome measures and results. Further details were 
obtained from manuscript authors where necessary.

For quantitative data, descriptive analyses in the form of per-
centages and frequency counts were presented within tables, 
accompanied by narrative summaries. The level of evidence was 
classified using a standardized approach [36], commonly used in 
the development of obstetric-related clinical guidelines [37, 38] 
(see Table 3). Grey literature was only used to answer research 
questions where clinical research articles were not available. 
Likewise, animal and ex vivo studies were only included if there 

was no equivalent human study data. Animal and ex vivo stud-
ies were not included in the level of evidence assessment.

2.6   |   Making Consensus Recommendations

Evidence from included studies was discussed at the in-person 
meeting. Draft recommendations for each research question 
were written by each life course stage group, taking into con-
sideration the balance of benefits and risks of treatment, quality, 
quantity, and consistency of evidence, clinical impact, resources, 
feasibility, and equity [36]. When evidence was lacking, consen-
sus recommendations based on expert clinical experience were 
made. Research recommendations were also made where gaps 
existed [36, 37]. The final recommendations were reviewed by 
all authors, in addition to input from public representatives from 
Belgium and the United Kingdom.

The protocol was published on Open Science Framework [39]. 
The conduct and findings of the scoping review were reported 
in accordance with the PRISMA Extension for Scoping Reviews 
(PRISMA-ScR) [40] (see Table S3).

3   |   Results

3.1   |   Literature Search Results

Search results are shown in the PRISMA flowchart (Figure S1). 
The initial search yielded 41,33 and 9 articles from databases. 
After removal of duplicates, 7631 remained. After title and ab-
stract screening, 127 full text articles were retrieved and 34 in-
cluded in the final evidence synthesis (see Tables 4 and 5).

3.2   |   Study Characteristics

Of the final 34 articles included, there were 11 randomized trials 
[44, 46–48, 54–57, 61, 64, 69], nine observational studies [20–23, 
26, 43, 50, 52, 60], two pharmacovigilance review studies [62, 68], 
nine case report/case series [41, 42, 45, 49, 53, 58, 59, 65, 66], two 
animal studies [63, 67] and one ex vivo study [51]. No qualita-
tive studies were identified. One study was a conference abstract 
[53]. No other grey literature was included in the final evidence 
synthesis.

Studies were primarily focused on high-income countries or 
regions, namely, Europe, the United States, Australia, and 
the Middle East. The incretin-based medications investigated 
were exenatide, dulaglutide, semaglutide, liraglutide, and tirze-
patide. Some studies analyzed incretins-based medications as 
a composite group. No studies reported on tirzepatide exclu-
sively, although one conducted post hoc analyses on tirze-
patide exposure in pregnancy [22]. Most studies related to 
preconception/pregnancy usage; two specifically about contra-
ception [44, 69]. Three studies reported data about exposure 
throughout pregnancy [23, 53, 59]. The sample size of exposed 
pregnancies/intervention with GLP-1RAs ranged from n = 1 
(case reports) to n = 4267 in an observational study using reg-
istry data  [22]. Three studies investigated postpartum usage 
[26, 47, 48]; one specifically related to lactation/breastfeeding 

TABLE 3    |    Classification of evidence levels [36, 37].

Level Source of evidence

1++ High-quality meta-analyses, systematic reviews 
of randomized controlled trials or randomized 

controlled trials with a very low risk of bias

1+ Well-conducted meta-analyses, systematic reviews 
of randomized controlled trials or randomized 

controlled trials with a low risk of bias

1− Meta-analyses, systematic reviews of 
randomized controlled trials or randomized 

controlled trials with a high risk of bias

2++ High-quality systematic reviews of case–
control or cohort studies or high-quality 

case–control or cohort studies with a very low 
risk of confounding, bias or chance and a high 

probability that the relationship is causal

2+ Well-conducted case–control or cohort studies with 
a low risk of confounding, bias or chance and a 

moderate probability that the relationship is causal

2− Case–control or cohort studies with a high risk 
of confounding, bias or chance and a significant 

risk that the relationship is not causal

3 Non-analytical studies, e.g., 
case reports, case series

4 Expert opinion
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es

3
N

o 
ex

te
rn

al
 fu

nd
in

g
2a

, 3
e

N
yl

an
de

r e
t a

l. 
[6

1]
, 2

01
7

D
en

m
ar

k
Ef

fe
ct

s o
f L

ir
ag

lu
tid

e 
on

 O
va

ri
an

 
D

ys
fu

nc
tio

n 
in

 P
ol

yc
ys

tic
 O

va
ry

 
Sy

nd
ro

m
e:

 A
 R

an
do

m
iz

ed
 C

lin
ic

al
 T

ri
al

R
an

do
m

iz
ed

 c
lin

ic
al

 tr
ia

l
1−

N
ov

o 
N

or
di

sk
 a

nd
 D

an
is

h 
To

yo
ta

 F
ou

nd
at

io
n

1d

Pa
rk

er
 e

t a
l. 

[6
2]

, 2
02

5
Eu

ro
pe

 a
nd

 th
e 

U
ni

te
d 

St
at

es
G

lu
ca

go
n-

Li
ke

 P
ep

tid
e 

1 
(G

LP
-1

) R
ec

ep
to

r 
A

go
ni

st
s' 

U
se

 D
ur

in
g 

Pr
eg

na
nc

y:
 S

af
et

y 
D

at
a 

Fr
om

 R
eg

ul
at

or
y 

C
lin

ic
al

 T
ri

al
s

R
ev

ie
w

 o
f r

eg
ul

at
or

y 
cl

in
ic

al
 tr

ia
ls

 p
ri

or
 to

 
m

ar
ke

t a
ut

ho
ri

sa
tio

n

2+
N

o 
ex

te
rn

al
 fu

nd
in

g
2a

Q
ia

o 
et

 a
l. 

[6
3]

, 2
02

4
U

ni
te

d 
St

at
es

M
at

er
na

l G
LP

-1
 R

ec
ep

to
r A

ct
iv

at
io

n 
In

hi
bi

ts
 F

et
al

 G
ro

w
th

A
ni

m
al

 st
ud

y 
in

 m
ic

e
3

N
IH

 G
ra

nt
s R

21
H

D
11

21
43

 (t
o 

J.
S.

), 
R

21
H

D
11

11
99

 (t
o 

J.
S.

), 
R

21
H

D
10

78
69

 (t
o 

J.
S.

), 
D

K
09

51
32

 
(to

 J.
S.

), 
an

d 
D

K
11

30
07

 (t
o 

J.
S.

)

2b
, 2

c,
 3

b

Sa
la

m
un

 e
t a

l. 
[6

4]
, 2

01
8

Sl
ov

en
ia

Li
ra

gl
ut

id
e 

In
cr

ea
se

s I
V

F 
Pr

eg
na

nc
y 

R
at

es
 in

 O
be

se
 P

C
O

S 
W

om
en

 W
ith

 P
oo

r 
R

es
po

ns
e 

to
 F

ir
st

-L
in

e 
R

ep
ro

du
ct

iv
e 

Tr
ea

tm
en

ts
: A

 P
ilo

t R
an

do
m

iz
ed

 S
tu

dy

R
an

do
m

iz
ed

 o
pe

n 
la

be
l p

ilo
t s

tu
dy

1−
U

ni
ve

rs
ity

 M
ed

ic
al

 C
en

te
r, 

Lj
ub

lja
na

. 
Sl

ov
en

ia
, g

ra
nt

 n
um

be
r 2

01
40

03
1.

1d
,1

e,
 1

h

Sk
ov

 e
t a

l. 
[6

5]
, 2

02
3

D
en

m
ar

k
Se

m
ag

lu
tid

e 
an

d 
Pr

eg
na

nc
y

C
as

e 
re

po
rt

3
N

o 
ex

te
rn

al
 fu

nd
in

g
2a

, 2
c

W
ill

ia
m

s e
t a

l. 
[6

6]
, 2

00
9

U
ni

te
d 

St
at

es
C

as
e 

R
ep

or
t: 

Ex
en

at
id

e 
U

se
 

D
ur

in
g 

Pr
eg

na
nc

y
C

as
e 

re
po

rt
3

N
ot

 st
at

ed
2a

, 3
e

Zh
an

g 
et

 a
l. 

[6
7]

, 2
02

5
C

hi
na

Se
m

ag
lu

tid
e 

A
m

el
io

ra
te

s 
M

et
ab

ol
ic

 D
is

or
de

rs
 in

 O
ff

sp
ri

ng
 

vi
a 

R
eg

ul
at

io
n 

of
 O

oc
yt

e 
RO

S 
of

 
Pr

e-
Pr

eg
na

nc
y 

O
be

si
ty

 M
ic

e

A
ni

m
al

 st
ud

y 
in

 m
ic

e
N

C
N

o 
ex

te
rn

al
 fu

nd
in

g
5g

Zh
ou

 e
t a

l. 
[6

8]
, 2

02
5

Th
e 

Sa
fe

ty
 P

ro
fil

e 
of

 U
sa

ge
 o

f G
lu

ca
go

n-


Li
ke

 P
ep

tid
e-

1 
R

ec
ep

to
r A

go
ni

st
s i

n 
Pr

eg
na

nc
y:

 A
 P

ha
rm

ac
ov

ig
ila

nc
e 

A
na

ly
si

s B
as

ed
 o

n 
th

e 
Fo

od
 a

nd
 

D
ru

g 
A

dm
in

is
tr

at
io

n 
A

dv
er

se
 

Ev
en

t R
ep

or
tin

g 
Sy

st
em

Ph
ar

m
ac

ov
ig

ila
nc

e 
re

gi
st

ry
 re

po
rt

2−
N

o 
ex

te
rn

al
 fu

nd
in

g
2a

A
bb

re
vi

at
io

n:
 N

C
 =

 n
ot

 c
la

ss
if

ia
bl

e.

T
A

B
L

E
 4

    
|    


(C

on
tin

ue
d)
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T
A

B
L

E
 5

    
|    

N
ar

ra
tiv

e 
su

m
m

ar
y 

of
 re

su
lts

.

L
if

es
ta

ge
 1

: P
re

co
nc

ep
ti

on
/f

er
ti

li
ty

R
es

ea
rc

h 
qu

es
ti

on
N

ar
ra

ti
ve

 s
um

m
ar

y 
of

 e
vi

de
nc

e

1a
. H

ow
 sh

ou
ld

 si
de

-e
ffe

ct
s o

f i
nc

re
tin

-b
as

ed
 m

ed
ic

at
io

ns
 b

e 
m

an
ag

ed
 in

 th
e 

pr
ec

on
ce

pt
io

n 
pe

ri
od

?
N

o 
sc

ie
nt

ifi
c 

lit
er

at
ur

e 
m

et
 th

e 
in

cl
us

io
n 

cr
ite

ri
a 

fo
r t

hi
s r

es
ea

rc
h 

qu
es

tio
n.

1b
. D

oe
s p

re
co

nc
ep

tio
n 

us
e 

of
 in

cr
et

in
-b

as
ed

 m
ed

ic
at

io
ns

 re
du

ce
 th

e 
ri

sk
 o

f G
D

M
 

an
d 

ot
he

r p
er

in
at

al
 c

om
pl

ic
at

io
ns

?
Im

br
oa

ne
 e

t a
l.'

s [
22

] r
et

ro
sp

ec
tiv

e 
co

ho
rt

 st
ud

y 
us

in
g 

U
S 

el
ec

tr
on

ic
 h

ea
lth

 re
co

rd
s f

ou
nd

 
a 

si
gn

ifi
ca

nt
 re

du
ct

io
n 

in
 ri

sk
 fo

r G
D

M
, p

re
te

rm
 b

ir
th

 a
nd

 h
yp

er
te

ns
iv

e 
di

so
rd

er
s o

f 
pr

eg
na

nc
y 

in
 th

os
e 

w
ho

 h
ad

 a
 p

re
sc

ri
pt

io
n 

fo
r a

 G
LP

-1
R

A
 in

 th
e 

24
 m

on
th

s p
re

ce
di

ng
 

pr
eg

na
nc

y 
co

m
pa

re
d 

w
ith

 n
o 

pr
es

cr
ip

tio
n,

 w
he

n 
m

at
ch

ed
 o

n 
ag

e,
 ra

ce
, e

th
ni

ci
ty

 a
nd

 c
o-


m

or
bi

d 
co

nd
iti

on
s (

ev
id

en
ce

 le
ve

l 2
+)

. S
im

ila
rly

, H
vi

id
 e

t a
l.'

s s
tu

dy
 [5

2]
 u

si
ng

 a
 D

an
is

h 
re

gi
st

ry
 re

po
rt

ed
 a

 li
ra

gl
ut

id
e 

pr
es

cr
ip

tio
n 

±
8 w

ee
ks

 fr
om

 la
st

 m
en

st
ru

at
io

n 
(n

 =
 93

) w
as

 
as

so
ci

at
ed

 w
ith

 a
 h

ig
he

r r
is

k 
of

 p
re

-e
cl

am
ps

ia
, G

D
M

, p
re

te
rm

 b
ir

th
 a

nd
 h

av
in

g 
a 

LG
A

 
in

fa
nt

 (e
vi

de
nc

e 
le

ve
l 2

−)
. H

ow
ev

er
, u

si
ng

 a
 p

ro
pe

ns
ity

 sc
or

e 
m

at
ch

in
g 

m
et

ho
d,

 th
er

e 
w

as
 

no
 e

vi
de

nc
e 

of
 in

cr
ea

se
d 

ri
sk

, i
nd

ic
at

in
g 

lir
ag

lu
tid

e 
is

 n
ot

 d
ri

vi
ng

 th
e 

in
cr

ea
se

d 
ri

sk
, b

ut
 

th
e 

in
di

ca
tio

n 
fo

r a
 G

LP
-1

R
A

 p
re

sc
ri

pt
io

n 
(e

.g
., 

di
ab

et
es

 o
r o

be
si

ty
) i

s t
he

 c
au

sa
l f

ac
to

r.

1c
. I

s t
he

re
 c

lin
ic

al
ly

 re
le

va
nt

 d
ru

g–
dr

ug
 in

te
ra

ct
io

ns
 b

et
w

ee
n 

ho
rm

on
al

 
co

nt
ra

ce
pt

io
n 

an
d 

in
cr

et
in

-b
as

ed
 m

ed
ic

at
io

ns
? W

ha
t s

ho
ul

d 
be

 a
dv

is
ed

 a
bo

ut
 

co
nt

ra
ce

pt
io

n 
an

d 
th

e 
us

e 
of

 in
cr

et
in

s a
nd

 is
 th

is
 a

cc
ep

ta
bl

e 
to

 u
se

rs
?

Tw
o 

re
le

va
nt

 st
ud

ie
s w

er
e 

id
en

tif
ie

d.
 K

ot
ha

re
 e

t a
l. 

[6
9]

 in
ve

st
ig

at
ed

 th
e 

ef
fe

ct
 o

f e
xe

na
tid

e 
on

 th
e 

ph
ar

m
ac

ok
in

et
ic

s o
f a

 c
om

bi
na

tio
n 

or
al

 c
on

tr
ac

ep
tiv

e 
(n

 =
 32

), 
co

nc
lu

di
ng

 th
at

 th
e 

or
al

 c
on

tr
ac

ep
tiv

e 
(le

vo
no

rg
es

tr
el

 1
50

 μ
g 

et
hi

ny
le

st
ra

di
ol

 3
0 μ

g)
 sh

ou
ld

 b
e 

ta
ke

n 
at

 le
as

t 1
 h

 
be

fo
re

 e
xe

na
tid

e 
(e

vi
de

nc
e 

le
ve

l 1
−)

. I
n 

co
nt

ra
st

, d
e 

La
 P

en
a 

[4
4]

 re
po

rt
ed

 th
at

 d
ul

ag
lu

tid
e 

di
d 

no
t h

av
e 

a 
cl

in
ic

al
ly

 si
gn

ifi
ca

nt
 e

ffe
ct

 o
n 

th
e 

ab
so

rp
tio

n 
of

 a
n 

or
al

 c
on

tr
ac

ep
tiv

e 
(c

on
ta

in
in

g 
0.

25
 m

g 
no

rg
es

tim
at

e 
an

d 
0.

03
5 

et
hi

ny
le

st
ra

di
ol

) (
ev

id
en

ce
 le

ve
l 1

−)
.

N
o 

sc
ie

nt
ifi

c 
lit

er
at

ur
e 

w
as

 fo
un

d 
ab

ou
t t

he
 a

cc
ep

ta
bi

lit
y 

of
 c

on
tr

ac
ep

tio
n 

ad
vi

ce
 

gi
ve

n 
to

 th
os

e 
us

in
g 

in
cr

et
in

s o
r h

ow
 th

is
 a

dv
ic

e 
is

 p
er

ce
iv

ed
 o

r i
m

pl
em

en
te

d. (C
on

tin
ue

s)
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L
if

es
ta

ge
 1

: P
re

co
nc

ep
ti

on
/f

er
ti

li
ty

R
es

ea
rc

h 
qu

es
ti

on
N

ar
ra

ti
ve

 s
um

m
ar

y 
of

 e
vi

de
nc

e

1d
. W

ha
t a

re
 th

e 
ef

fe
ct

s o
f i

nc
re

tin
-b

as
ed

 m
ed

ic
at

io
ns

 o
n 

cl
in

ic
al

ly
 a

nd
 b

io
ch

em
ic

al
ly

 
re

le
va

nt
 m

ar
ke

rs
 o

f f
er

til
ity

? (
e.

g.
, l

ut
ei

ni
si

ng
 h

or
m

on
e,

 fo
lli

cl
e 

st
im

ul
at

in
g 

ho
rm

on
e,

 
ol

ig
om

en
or

rh
ea

, a
nt

i-m
ul

le
ri

an
 h

or
m

on
e)

A
ll 

th
e 

st
ud

ie
s i

de
nt

ifi
ed

 fo
r t

hi
s r

es
ea

rc
h 

qu
es

tio
n 

w
er

e 
in

 w
om

en
 w

ith
 P

C
O

S.
 

Je
ns

te
rle

 e
t a

l. 
[5

4]
 fo

un
d 

no
 st

at
is

tic
al

ly
 si

gn
ifi

ca
nt

 c
ha

ng
es

 in
 m

en
st

ru
al

 fr
eq

ue
nc

y 
w

he
n 

w
om

en
 li

vi
ng

 w
ith

 P
C

O
S 

an
d 

ob
es

ity
 (n

 =
 36

) w
er

e 
ra

nd
om

iz
ed

 to
 re

ce
iv

e 
lir

ag
lu

tid
e 

fo
r 1

2 w
ee

ks
, e

ith
er

 a
lo

ne
 o

r i
n 

co
m

bi
na

tio
n 

w
ith

 m
et

fo
rm

in
 (e

vi
de

nc
e 

le
ve

l 1
−)

. A
 su

bs
eq

ue
nt

 ra
nd

om
iz

ed
 st

ud
y,

 h
ow

ev
er

, f
ou

nd
 in

cr
ea

se
d 

m
en

st
ru

al
 

fr
eq

ue
nc

y 
am

on
g 

w
om

en
 li

vi
ng

 w
ith

 P
C

O
S 

an
d 

ob
es

ity
 (n

 =
 45

) w
he

n 
tr

ea
te

d 
w

ith
 

lir
ag

lu
tid

e 
fo

r 1
2 w

ee
ks

 [5
5]

. L
ir

ag
lu

tid
e 

m
on

ot
he

ra
py

 d
id

 n
ot

 im
pr

ov
e 

re
pr

od
uc

tiv
e 

en
do

cr
in

e 
bi

om
ar

ke
rs

 in
 e

ith
er

 st
ud

y.
 N

yl
an

de
r e

t a
l. 

[6
1]

 c
om

pa
re

d 
lir

ag
lu

tid
e 

w
ith

 
a 

pl
ac

eb
o 

fo
r 2

6 w
ee

ks
 (n

 =
 65

), 
su

rm
is

in
g 

th
at

 m
en

st
ru

at
io

n 
m

ay
 b

e 
re

gu
la

te
d 

by
 

ch
an

ge
 in

 B
M

I, 
ra

th
er

 th
an

 a
ny

 d
ir

ec
t e

ffe
ct

 o
f l

ir
ag

lu
tid

e,
 si

nc
e 

th
e 

st
ud

y 
dr

ug
-e

ffe
ct

 
be

ca
m

e 
no

n-
si

gn
ifi

ca
nt

 w
he

n 
BM

I w
as

 a
dd

ed
 to

 th
e 

m
od

el
 (e

vi
de

nc
e 

le
ve

l 1
−)

.
Li

u 
et

 a
l. 

[5
7]

 ra
nd

om
iz

ed
 1

76
 p

ar
tic

ip
an

ts
 w

ith
 P

C
O

S 
to

 e
ith

er
 m

et
fo

rm
in

 o
r e

xe
na

tid
e 

fo
r 1

2 w
ee

ks
 (f

ol
lo

w
ed

 b
y 

12
 w

ee
ks

 o
f m

et
fo

rm
in

 m
on

ot
he

ra
py

) s
ho

w
in

g 
re

du
ce

d 
in

su
lin

 re
si

st
an

ce
 (o

ve
r t

im
e 

an
d 

re
la

tiv
e 

to
 m

et
fo

rm
in

), 
in

cr
ea

se
d 

m
en

st
ru

al
 fr

eq
ue

nc
y 

(o
ve

r t
im

e 
an

d 
re

la
tiv

e 
to

 m
et

fo
rm

in
) a

nd
 in

cr
ea

se
d 

na
tu

ra
l p

re
gn

an
cy

 ra
te

 (r
el

at
iv

e 
to

 m
et

fo
rm

in
) (

ev
id

en
ce

 le
ve

l 1
−)

. S
im

ila
rly

, E
lk

in
d-

H
ir

sc
h 

et
 a

l. 
[4

6]
 ra

nd
om

iz
ed

 
60

 w
om

en
 w

ith
 o

ve
rw

ei
gh

t a
nd

 P
C

O
S 

to
 e

xe
na

tid
e 

al
on

e,
 m

et
fo

rm
in

 a
lo

ne
 o

r a
 

co
m

bi
na

tio
n,

 fo
r 2

4 w
ee

ks
 (e

vi
de

nc
e 

le
ve

l 1
+)

. T
he

y 
re

po
rt

ed
 in

cr
ea

se
d 

m
en

st
ru

al
 

fr
eq

ue
nc

y 
an

d 
ov

ul
at

io
n 

in
 a

ll 
gr

ou
ps

 b
ut

 b
et

te
r o

ut
co

m
es

 fo
r t

he
 c

om
bi

na
tio

n 
th

er
ap

y.

1e
. D

oe
s t

he
 p

re
co

nc
ep

tu
al

 u
se

 o
f i

nc
re

tin
-b

as
ed

 m
ed

ic
at

io
ns

 e
nh

an
ce

 o
ut

co
m

es
 

fr
om

 a
ss

is
te

d 
fe

rt
ili

ty
 th

er
ap

ie
s (

in
cl

ud
in

g 
re

ac
hi

ng
 B

M
I c

ut
-o

ff 
po

in
ts

 w
he

n 
th

es
e 

ar
e 

us
ed

 fo
r e

lig
ib

ili
ty

 a
s i

n 
th

e 
U

ni
te

d 
K

in
gd

om
 N

at
io

na
l H

ea
lth

 S
er

vi
ce

)?

Sa
la

m
un

 e
t a

l. 
[6

4]
 fo

un
d 

th
at

 c
om

bi
ne

d 
lir

ag
lu

tid
e 

an
d 

m
et

fo
rm

in
 tr

ea
tm

en
t f

or
 

12
 w

ee
ks

 (n
 =

 27
) p

ri
or

 to
 a

ss
is

te
d 

re
pr

od
uc

tio
n 

tr
ea

tm
en

t (
A

R
T)

 im
pr

ov
ed

 p
re

gn
an

cy
 

ra
te

 p
er

 e
m

br
yo

 tr
an

sf
er

 v
er

su
s m

et
fo

rm
in

 a
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 c
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 c
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 m
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, f
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 m
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, p
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 0.

03
). 

A
t W

ee
k 

64
, t

ot
al

 p
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 d
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 m
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, f
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 c
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re
pr

od
uc

tiv
e 

an
d 

m
et

ab
ol

ic
 o

ut
co

m
es

?

Th
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s c
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l. 

(e
vi

de
nc

e 
le

ve
l 1

−)
 [6

4]
 a

nd
 L

iv
id

as
 

et
 a

l. 
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 p
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 c
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ra
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 b
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ra
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w
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l m
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 o
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 b
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l p

re
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 o
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 m
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 b
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 p
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ra
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 b
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at
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s d
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 c
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 m
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at
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 re
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 c
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 p
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 c
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 c
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 d
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re
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at
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 c
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e 

pl
ac

eb
o 

gr
ou

p 
an

d 
2.

7%
 in

 th
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 c
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at
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re
gn

an
cy

 [2
3,

 5
3,

 5
9]

, w
ith

 n
o 

oc
cu

rr
en

ce
 o

f c
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 p
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f d
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at
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e 

co
ns

eq
ue

nc
es

 fo
r f

et
al

 g
ro

w
th

 a
nd

 g
lu

co
se

 
m

et
ab

ol
is

m
?

H
um

an
 d
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 p
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 c
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 m
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 p

as
sa

ge
 (e

vi
de

nc
e 

le
ve

l 3
) [

67
]. 

N
o 

hu
m

an
 in

fo
rm

at
io

n 
co

ul
d 

be
 fo

un
d 

re
la

te
d 

to
 w

he
th

er
 in

cr
et

in
 m

ed
ic

at
io

ns
 a

ffe
ct

 p
la

ce
nt

al
 m

et
ab

ol
is

m
 a

nd
/o

r a
cc

um
ul

at
e 

w
ith

in
 p

la
ce

nt
al

 ti
ss

ue
.

(C
on

tin
ue

s)

T
A

B
L

E
 5

    
|    


(C

on
tin

ue
d)



13 of 25Obesity Reviews, 2026

L
if

es
ta

ge
 2

: P
re

gn
an

cy
 (f

et
al

 c
on

si
de

ra
ti

on
s)

R
es

ea
rc

h 
qu

es
ti

on
N

ar
ra

ti
ve

 s
um

m
ar

y 
of

 e
vi

de
nc

e

2c
. W

ha
t a

re
 th

e 
im

pl
ic

at
io

ns
 o

f i
nc

re
tin

-b
as

ed
 m

ed
ic

at
io

n 
us

e 
(b

ef
or

e/
du

ri
ng

 p
re

gn
an

cy
) o

n 
fe

ta
l (

gr
ow

th
) m

on
ito

ri
ng

?
M

os
t o

f t
he

 p
re

gn
an

cy
 e

xp
os

ur
es

 to
 in

cr
et

in
-b

as
ed

 m
ed

ic
at

io
ns

 a
re

 e
ith

er
 d

ur
in

g 
th

e 
pe

ri
co

nc
ep

tio
n 

pe
ri

od
, a

nd
 

at
 th

e 
la

te
st

 e
ar

ly
 in

 th
e 

fir
st

 tr
im

es
te

r, 
w

ith
 w

om
en

 d
is

co
nt

in
ui

ng
 tr

ea
tm

en
t w

he
n 

pr
eg

na
nc

y 
w

as
 re

co
gn

iz
ed

. 
Th

er
e 

ar
e 

si
ng

le
 c

as
e 

re
po

rt
s [

53
, 5

9]
 (e

vi
de

nc
e 

le
ve

l 3
) a

nd
 c

oh
or

t s
ub

gr
ou

ps
 re

po
rt

in
g 

us
e 

th
ro

ug
ho

ut
 

pr
eg

na
nc

y 
(n

 =
 14

) (
ev

id
en

ce
 le

ve
l 2

−)
 [2

3]
. H

vi
id

 e
t a

l.'
s [

52
] s

tu
dy

 o
f l

ir
ag

lu
tid

e 
ex

po
se

d 
pr

eg
na

nc
ie

s (
n 

=
 93

) 
de

te
rm

in
ed

 u
si

ng
 p

ro
pe

ns
ity

 m
at

ch
ed

 sc
or

in
g 

th
at

 h
ig

he
r b

ir
th

 w
ei

gh
t i

n 
in

cr
et

in
 e

xp
os

ed
 p

re
gn

an
ci

es
 

is
 a

ss
oc

ia
te

d 
w

ith
 m

at
er

na
l m

et
ab

ol
ic

 st
at

us
, r

at
he

r t
ha

n 
th

e 
m

ed
ic

at
io

n 
its

el
f (

ev
id

en
ce

 le
ve

l 2
−)

.

L
if

es
ta

ge
 3

: P
re

gn
an

cy
 (m

at
er

n
al

 c
on

si
de

ra
ti

on
s)

R
es

ea
rc

h 
qu

es
ti

on
N

ar
ra

ti
ve

 s
um

m
ar

y

3a
. D

oe
s t

he
 u

se
 o

f i
nc

re
tin

s p
ro

vo
ke

 c
ha

ng
es

 in
 m

at
er

na
l n

ut
ri

tio
na

l s
ta

tu
s?

N
o 

sc
ie

nt
ifi

c 
lit

er
at

ur
e 

m
et

 th
e 

in
cl

us
io

n 
cr

ite
ri

a 
fo

r t
hi

s r
es

ea
rc

h 
qu

es
tio

n.

3b
. W

ha
t i

s t
he

 im
pa

ct
 o

f b
od

y 
co

m
po

si
tio

n 
ch

an
ge

s (
e.

g.
, l

os
s o

f l
ea

n 
m

as
s (

m
us

cl
e 

an
d 

bo
ne

) v
s. 
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na

l h
ea

lth
 d

ur
in
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pr

eg
na

nc
y?
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ev
id

en
ce
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an
 st

ud
ie

s w
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 id
en

tif
ie

d 
fo

r 
th

is
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se
ar

ch
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ue
st

io
n.

 A
 st

ud
y 

in
 m

ic
e 
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ia
o 

et
 a

l. 
[6

3]
 fo

un
d 

no
 si

gn
ifi

ca
nt

 a
lte
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tio

ns
 in

 m
at

er
na

l b
od

y 
w

ei
gh

t o
r f

at
 m

as
s w

he
n 

se
m

ag
lu

tid
e 

w
as

 in
je

ct
ed

 d
ai

ly
 

in
 la

te
r p

re
gn

an
cy

 (e
vi

de
nc

e 
le

ve
l n

ot
 c

la
ss

ifi
ed

).

3c
. H

ow
 sh

ou
ld

 n
ut

ri
tio

na
l s

up
pl

em
en

ta
tio

n 
an

d 
di

et
ar

y 
m

on
ito

ri
ng

 b
e 

ta
ilo

re
d 

du
ri

ng
 a

nd
 a

fte
r i

nc
re

tin
-b

as
ed

 
th

er
ap

y 
in

 p
re

gn
an

cy
 c

ar
e?

N
o 

sc
ie

nt
ifi

c 
lit

er
at

ur
e 

m
et

 th
e 

in
cl

us
io

n 
cr

ite
ri

a 
fo

r t
hi

s r
es

ea
rc

h 
qu

es
tio

n.

3d
. D

oe
s t

he
 u

se
 o

f i
nc

re
tin

-b
as

ed
 m

ed
ic
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io

n 
pr

ov
ok

e 
pr

of
ou

nd
 c

ha
ng

es
 in

 m
at

er
na

l g
lu

co
se

 m
et

ab
ol

is
m

, 
w

ar
ra

nt
in

g 
ad

ap
te

d 
gl

uc
os

e 
m

on
ito

ri
ng

 d
ur

in
g 

pr
eg

na
nc

y?
 Is

 th
er

e 
an

y 
ev

id
en

ce
 o

n 
us

e 
of

 in
cr

et
in

s b
ei

ng
 u

se
d 

in
 G

D
M

?

Th
er

e 
is

 li
m

ite
d 

ev
id

en
ce

 o
n 

th
e 

ef
fe

ct
 o

f p
re

co
nc

ep
tio

n 
us

e 
of

 in
cr

et
in

-b
as

ed
 m

ed
ic

at
io

n 
on

 m
at

er
na

l g
lu

co
se

 
m

et
ab

ol
is

m
 d

ur
in

g 
pr

eg
na

nc
y.

 M
or

eo
ve

r, 
no

 st
ud

ie
s 

ha
ve

 e
va

lu
at

ed
 w

he
th

er
 th

ei
r u

se
 o

r d
is

co
nt

in
ua

tio
n 

in
flu

en
ce

s t
he

 d
ia

gn
os

tic
 a

cc
ur

ac
y 

or
 in

te
rp

re
ta

tio
n 

of
 G

D
M
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en
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ri
ng

 p
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gn
an
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 (m

at
er

n
al

 c
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si
de

ra
ti

on
s)

R
es

ea
rc

h 
qu

es
ti

on
N

ar
ra

ti
ve

 s
um

m
ar

y

3e
. D

oe
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pr
ev

io
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) i
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re
tin

-b
as

ed
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ed
ic

at
io
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te
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 d
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el
op

m
en

t o
f h

yp
er

te
ns

iv
e 

di
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rd
er

s 
du

ri
ng

 p
re

gn
an

cy
?

H
an

if 
et

 a
l. 

[5
0]

 fo
un

d 
ge

st
at

io
na

l h
yp

er
te

ns
io

n 
w

as
 

co
m

pa
ra

bl
e 
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e 
G

LP
-1

R
A

-e
xp

os
ed

 c
oh

or
t c

om
pa

re
d 

w
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th

e 
co

nt
ro

l c
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or
t a

fte
r 4

2 w
ee
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f f
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lo
w

-u
p 

(e
vi

de
nc

e 
le

ve
l 2
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m
br

oa
ne

 e
t a

l. 
[2

5]
 re

po
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ed
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 re
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ce
d 

ri
sk

 o
f 

hy
pe

rt
en

si
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 d
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or
de

rs
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f p
re

gn
an

cy
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R
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.8
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–
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) f
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os
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ex
po

se
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 G

LP
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R
A
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s p
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re
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an
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w

he
n 
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ge
, e

th
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ci
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2D

M
 h

is
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ry
, p

ri
m

ar
y 
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pe

rt
en

si
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, o
ve

rw
ei

gh
t o

r o
be

si
ty

 (e
vi

de
nc

e 
le

ve
l 2
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. 

M
ol

te
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 e
t a

l. 
[5

9]
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es
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 si

ng
le

 c
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 d
ev

el
op
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io

na
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te
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io
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en
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 d
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th
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es
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 d

id
 o

ne
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al
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A

us
tr
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re
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os

pe
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iv
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 se
ri
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0]
 (e

vi
de

nc
e 

le
ve

l 3
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bo
th

 o
f w

ho
m
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2D

M
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oe
s t

he
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se
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nc

re
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ed
ic

at
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te
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 p
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at
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ur
e 
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e 

in
cl
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n 
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s r
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s t

he
 (p

re
vi

ou
s)

 u
se

 o
f i
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 m
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ic
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n 

ha
ve

 a
ny
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se
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f l
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r f
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e 
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 d
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w
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 a

n 
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e 
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 a

l. 
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d 

ri
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 d
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d 
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 c
on

tr
as

t, 
ra

te
s o

f a
ss

is
te

d 
de

liv
er

y 
an

d 
ca

es
ar

ea
n 

de
liv

er
y 

w
er

e 
no

t s
ig

ni
fic

an
tly

 d
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 d
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, r
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 b
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s b
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O
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y 
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e 
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m

an
 c
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n 
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y 
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R
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ri
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re
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ed
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w
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n 
th
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 st

ud
y 

of
 

ei
gh

t p
ar

tic
ip

an
ts

, s
em

ag
lu

tid
e 

w
as

 n
ot

 d
et

ec
te

d 
in

 h
um

an
 

m
ilk

 sa
m

pl
es

 c
ol

le
ct

ed
 a

t 0
, 1

2,
 a

nd
 2

4 h
 fo

llo
w

in
g 

w
ee

kl
y 

su
bc

ut
an

eo
us

 a
dm

in
is

tr
at

io
n 
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.2
5–

1 m
g 

se
m

ag
lu

tid
e 

(e
vi

de
nc

e 
le

ve
l 2

−)
. N

o 
ad

ve
rs

e 
ef

fe
ct

s o
n 

in
fa

nt
 g

ro
w

th
 w

er
e 

re
po

rt
ed

. 
M

os
t o

f t
he

 p
ar

tic
ip

an
ts

 w
er

e 
m

or
e 

th
an

 6
 m

on
th

s p
os

tp
ar

tu
m

. 
M

ilk
 p

ro
du

ct
io

n 
an

d 
co

m
po

si
tio

n 
w

er
e 

no
t a

ss
es

se
d.

4b
. W

ha
t a

re
 th

e 
nu

tr
iti

on
al

 re
qu

ir
em

en
ts

 fo
r w

om
en

 w
ho

 a
re

 b
re

as
tfe

ed
in

g 
an

d 
us

in
g 

in
cr

et
in

-b
as

ed
 

m
ed

ic
at

io
ns

 a
nd

 th
ei

r n
ur

si
ng

 in
fa

nt
s?

N
o 

sc
ie

nt
ifi

c 
lit

er
at

ur
e 

m
et

 th
e 

in
cl

us
io

n 
cr

ite
ri

a 
fo

r t
hi

s r
es

ea
rc

h 
qu

es
tio

n.

4c
. W

ha
t a

re
 th

e 
sh

or
t-t

er
m

 n
ut

ri
tio

na
l a

nd
 m

et
ab

ol
ic

 ri
sk

s f
or

 w
om

en
 w

ho
 a

re
 b

re
as

tfe
ed

in
g 

an
d 

us
in

g 
in

cr
et

in
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ed

 m
ed

ic
at

io
ns
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nd

 th
ei

r n
ur

si
ng

 in
fa

nt
s?

N
o 

sc
ie

nt
ifi

c 
lit

er
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ur
e 
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e 

in
cl

us
io

n 
cr

ite
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a 
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s r
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h 
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es
tio

n.

4d
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 d

oe
s p
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tp

ar
tu

m
 u

se
 o

f i
nc

re
tin

-b
as

ed
 m

ed
ic

at
io

ns
 a

ffe
ct

 m
at

er
na

l w
ei

gh
t c

ha
ng

e 
an

d 
do

es
 th

is
 

di
ffe

r b
et

w
ee

n 
br

ea
st

fe
ed

in
g 

an
d 

no
n-

br
ea

st
fe

ed
in

g 
in

di
vi

du
al

s?
O

ne
 st

ud
y 

w
as

 fo
un

d 
on

 p
os

tp
ar

tu
m
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ei

gh
t c

ha
ng

e,
 b

ut
 

br
ea

st
fe

ed
in

g 
m

ot
he

rs
 w

er
e 

ex
cl

ud
ed

 (e
vi

de
nc

e 
le

ve
l 1

−)
 [4

7]
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Fu
rt

he
r d

et
ai

ls
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re
 sh

ow
n 

un
de

r r
es

ea
rc

h 
qu

es
io

n 
5c
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L
if
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ta

ge
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g 
te
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 p

os
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ar
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m
 im

pl
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at
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n
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fs
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ot
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R
es

ea
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h 
qu

es
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N

ar
ra

ti
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m
ar

y

5a
. W

he
n 

pr
ec

on
ce

pt
io

n 
in

cr
et

in
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ed

 th
er

ap
y 

fo
r d

ia
be

te
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ob
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 is
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op

pe
d 
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re
 p

re
gn

an
cy
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r d

ur
in

g 
pr

eg
na

nc
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ld
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 b
e 

re
st

ar
te

d 
af

te
r p

re
gn

an
cy

 a
nd

 w
he

n?
N

o 
sc

ie
nt

ifi
c 

lit
er

at
ur

e 
m

et
 th

e 
in

cl
us

io
n 

cr
ite

ri
a 

fo
r t

hi
s r

es
ea

rc
h 
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tio
n.

5b
. D

oe
s p

os
tp

ar
tu

m
 u

se
 o

f i
nc

re
tin

-b
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ed
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ed
ic

at
io

n 
en
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e 
re

so
lu

tio
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D
M
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/o
r h

yp
er

te
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iv
e 

di
se
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of
 p

re
gn

an
cy

?
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o 
ra
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om

iz
ed

 c
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tr
ol

le
d 
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 a

ss
es

se
d 

th
e 

ef
fe

ct
 o

f l
ir

ag
lu

tid
e 
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ut
co

m
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 p

eo
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e 
w

ith
 p

re
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ou
s G

D
M

. R
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ul
ts

 sh
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ed
 th

at
 

in
su

lin
 se
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iti

vi
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 si
gn

ifi
ca

nt
ly

 im
pr

ov
ed
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s d

id
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lu
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m
et

ri
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w
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en
 u

p 
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 y

ea
r p

os
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m
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d 
w

ith
 li
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ut
id

e 
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d 
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 m

et
fo
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in

 c
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pa
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7]
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o 
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is
te
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ha
ng
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 d
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 p
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e 
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f p
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t 
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rt
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hs
ga

ar
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et
 a

l. 
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ag
lu
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ra
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y 
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 c
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 b
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t o
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at
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[26]. Only one study (an animal study) [63] included offspring 
data beyond birth.

Direct evidence was found in relation to 18 of the 32 (56.3%) 
research questions; for two of these, only animal evidence was 
available. See Table 4 for an overview of included studies and 
Table 5 for a narrative summary of results. Details of data ex-
traction are in Table S5.

4   |   Discussion

Based on best available evidence, this collaborative project has 
established recommendations for clinical practice related to the 
use of incretin-based medications in women of reproductive age 
before, during, and after pregnancy. However, the current con-
traindication for use of incretin-based medications in pregnancy 
and the relative novelty of these medications in the management 
of obesity meant that evidence was wholly lacking for 14 of 32 
(43.8%) research questions. The retrospective nature of studies, 
coexistence of PCOS in the preconception population and T2DM 
in the pregnant population being examined further complicates 
the ability to draw firm conclusions. Where evidence did exist, 
it was based on inadvertent exposure, with a lack of prospective 
and/or randomized controlled trials, and an absence of quali-
tative research. As such, where gaps in evidence from human 
studies were noted, research recommendations are made.

4.1   |   Contraception

The studies included in this review examined the pharmacoki-
netics of exenatide [69] and dulaglutide [44] in relation to oral 
contraceptives. Other studies that investigated semaglutide [70] 
and liraglutide [71], were excluded, as participants were post-
menopausal women. Their findings were similar to Kothare [69] 
and de la Peña [44], reporting no significant interaction between 
semaglutide or liraglutide and oral contraceptives. A later re-
view by Skelley et al. [72] concluded that tirzepatide reduced the 
bioavailability of oral hormonal contraceptives compared with 
other GLP-1RAs, due to its rapid dose escalation and greater 
delay in gastric emptying. As such, current guidance from the 
UK College of Sexual and Reproductive Healthcare [18] recom-
mends that individuals should be advised to use contraception 
while using GLP-1RA, whereas those using tirzepatide and oral 
contraception should switch to a non-oral contraceptive method, 
or add a barrier method of contraception, for 4 weeks after ini-
tiation and for 4 weeks after each dose increase; but there is no 
need to add a barrier method of contraception when using sema-
glutide, dulaglutide, exenatide, lixisenatide, or liraglutide. They 
also provide specific advice for people who experience severe 
diarrhea or vomiting during the use of GLP-1RAs. Of note, no 
evidence was found about the acceptability of contraceptive ad-
vice provided, nor about current washout periods recommended 
by manufacturers prior to conception.

4.2   |   Fertility

Most of the current available evidence examining the effect of 
incretin medications on fertility parameters is in women with 

PCOS [19]. The independent effect of incretins is not clear as the 
interventions often co-included metformin. Studies tended to 
focus on older, less effective agents (i.e., liraglutide and exen-
atide), which were mostly indicated for T2DM and are now less 
commonly used [46, 54, 55, 57]. A meta-analysis including 11 
RCTs and 840 women with PCOS [73] showed overall that GLP-
1RAs can improve ovulatory potential indirectly through met-
abolic and endocrine optimisation, particularly in women with 
obesity and PCOS. More evidence is needed on the effect of in-
cretin medications on markers of fertility in women living with 
obesity without PCOS, in addition to those with PCOS, includ-
ing whether discontinuing incretin-based medication results in 
reversal of any improvements.

4.3   |   Nutritional Aspects

The effect of incretin-based medications on perinatal health 
may be direct, due to the medication itself, or indirect related 
to drug-related malnutrition secondary to appetite suppression. 
With this in mind, seven research questions were included on 
the nutritional effects of incretin-based medication. No stud-
ies were identified on nutritional status, micronutrient supple-
mentation or monitoring in women during the preconception, 
pregnancy or postpartum phases. This aligns with a recently 
published scoping review about dietary assessment in incretin 
treatment [74]. In the 12 studies included of non-pregnant adults 
receiving semaglutide or tirzepatide, energy intake decreased 
by 24%–39%; however, systematic assessment of protein or mi-
cronutrient intake was rare. Therefore, even though inadequate 
macro and micronutrient intake is a plausible and highly likely 
risk of using incretin-based medications, surprisingly little re-
search exists on this topic in the general public, let alone in the 
specific life stage before, during or after pregnancy. Existing nu-
trition consensus guidelines provide specific recommendations 
on macronutrient intakes, management of gastrointestinal side 
effects and monitoring of micronutrient deficiencies for adults 
generally [28, 29, 75]. These can be used as a starting point, but 
are not designed for preconception, pregnancy or postpartum 
populations, who have specific needs and may be particularly 
vulnerable to drug-related malnutrition. Studies of those who 
become pregnant post-metabolic surgery indicate the risk of 
widespread nutrient deficiencies of vitamins A, B1, B6, B12, C, 
D, K, iron, calcium, selenium, and phosphorous [76]. Although 
the impact of metabolic surgery on nutritional status has a dif-
ferent mechanism to incretin-based medications, and it is gen-
erally irreversible, metabolic surgery also impacts secretion of 
gut-derived hormones, including GLP-1 [77]. In the absence of 
detailed data on the effect of incretin-based medications on the 
nutrition-related pregnancy outcomes, the post-metabolic sur-
gery patient group may therefore serve as a relevant reference 
group highlighting the nutritional risks of appetite suppression 
before and during pregnancy.

4.4   |   Pregnancy: Fetal Concerns

The question of whether incretin-based medications can be con-
tinued during pregnancy relates strongly to that of whether these 
medications increase the risk for congenital anomalies in the off-
spring. The congenital anomaly risk associated with incretin-based 
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medication use should be differentiated from the baseline risk in 
the studied population, considering that both maternal obesity 
and hyperglycemia are associated with an increased risk [78, 79]. 
Additionally, individuals with obesity and/or diabetes are known 
to be at risk for micronutrient deficiencies [80]. The co-existence 
of obesity and food insecurity in pregnancy [81] combined with 
broader socioeconomic factors may further contribute to poorer 
pregnancy outcomes. Therefore, the reported risk for congeni-
tal anomalies should be interpreted with caution (see Figure 2). 
Furthermore, this risk could be related to dose, type of medication, 
and duration and timing of exposure during the embryonic or fetal 
development, details which are not always available in retrospec-
tive studies included in this evidence review [20–22, 52].

Available published human data on incretin-based medication 
use during the reproductive period are broadly consistent, show-
ing that unintended exposure during the periconception period 
or in the first trimester does not incur a significant increase in 
MCMs when compared with insulin-treated T2DM [20, 21, 23, 50]. 
Ex vivo data show minimal placental transfer of exenatide [51]; 
however, no human data could be found on whether newer 
incretin-based medications affect placental metabolism and/or ac-
cumulate within placental tissue. Pregnancy outcomes for those 
who discontinued treatment in the first trimester are reassuring, 
and adverse outcomes may be explained by maternal comorbid-
ity and environmental factors rather than a side effect of therapy 
[20, 23, 52]. This contrasts with older animal studies reporting an 
increased risk of MCM, specifically skeletal anomalies, alongside 
reduced fetal weight and/or growth [17]. Based on the long half-
life of the weekly incretin-based medications, the manufacturers 
advise to discontinue treatment about 4–8 weeks before concep-
tion. Aside from the studies by Parker et al. [62] and Imbraone 
et al. [22], data on tirzepatide is lacking, noting this is likely to 
change with time and that newer dual and triple incretin-based 
medications will be available in the future.

4.5   |   Pregnancy: Maternal Concerns

With the exception of one included case study that reported an 
approximate GWG [59], at the time of conducting the systematic 

search there were no human data on GWG following incretin 
use; however, two relevant studies have been published since 
our searches [82, 83]. In a retrospective cohort study of pregnan-
cies in Massachusetts, United States [82], GLP-1RA exposure 
pre-pregnancy or discontinuation in early pregnancy was as-
sociated with greater GWG and a higher risk of preterm deliv-
ery, GDM, and hypertensive disorders of pregnancy, compared 
with propensity-matched unexposed pregnancies. There was 
no increased risk of LGA or SGA infants, or caesarean delivery. 
Similarly, a smaller, single-center study (n = 243) found a lower 
risk of inadequate GWG associated with GLP-1RA use up to 
1 year prior to pregnancy, although no significant difference in 
the risk of excess GWG [83]. These findings may reflect weight 
regain after GLP-1RA discontinuation, which is well recognized 
in the general population [84]. It is plausible that the benefits 
of pre-pregnancy incretin-based medication use on fertility and 
pregnancy outcomes could be negated or attenuated by medica-
tion discontinuation; however, specific evidence on weight tra-
jectories in pregnancy is lacking.

The findings on obstetric outcomes by Maya et  al. [82] are in 
contrast to two other USA-based studies by Hanif [50] and 
Imbroane [22] included in this review. Maya et al. [82] hypoth-
esize this discrepancy may be due to neither study including 
insurance status, a socioeconomic indicator and determinant 
of access to GLP-1RA therapy, in its propensity score model. 
However, as is the case with many of the retrospective studies, 
misclassification and timing of the exposure and discontinu-
ity is possible. Hviid et al.'s [52] study using Danish data, also 
used propensity matching, determining that use of liraglutide 
pre-pregnancy is not driving the increased obstetric risk, but the 
indication for a GLP-1RA prescription (e.g., diabetes or obesity) 
is the potential causal factor.

4.6   |   Lactation and Postpartum Outcomes

Concerning safety of use during lactation, only one small study 
was included in the evidence review [26]. The relatively high 
molecular weight and extensive protein binding likely explain 
why semaglutide could not be detected in milk samples in the 

FIGURE 2    |    The uncertain relationship between incretin-based therapies, obesity and congenital anomaly risk.
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study. A non-peer reviewed study published after the systematic 
search was conducted, examined tirzepatide levels in breastmilk 
of five lactating women, determining that doses of 2.5–5 mg 
were not quantifiable in any sample across all participants and 
time points [85]. These human data do not provide insight into 
the safety of oral formulations of semaglutide, which contain 
an absorption enhancer (i.e., sodium salcaprozate) for which no 
human lactation data are available. Moreover, these agents are 
protein-based molecules that, if present in breastmilk, would 
likely undergo proteolytic degradation in the infant gastrointes-
tinal tract. Nevertheless, the endogenous GLP-1 hormone has 
been detected in human milk, suggesting that the presence of 
GLP-1RAs could exert biological effects, although the nature 
of such effects remains unclear. Importantly, the impact of dif-
ferent maternal dose regimens and medication titration sched-
ules on breastmilk composition, maternal nutritional status 
and infant outcomes remains undetermined. In future clinical 
lactation studies involving incretin-based medications, particu-
lar attention should be given to the calculation of the relative 
infant dose, as this parameter is less appropriate and requires 
adjustments for monoclonal antibodies (e.g., dulaglutide, which 
is bound to an IgG structure) and for parenterally administered 
medications with low oral bioavailability, extended dosing inter-
vals and prolonged half-lives [86, 87].

Emerging research using prescription data from suggests that 
GLP1-RAs are being increasingly used postpartum [25, 88]. 
From a theoretical perspective, the use of incretin-based med-
ications may result in (worsening of) maternal nutritional 
deficiencies, placing further nutritional risk during a period 
already characterized by high nutritional demands. Research 
suggests that many instances of medication-related breastfeed-
ing discontinuation may be avoidable and subject to inconsistent 
healthcare advice [89]. The use of incretin-based medications in 
postpartum obesity management therefore needs to be consid-
ered on an individual basis. This should take into account the 
benefits of exclusive breastfeeding for infant health [90] and 
the knowledge that breastfeeding rates are typically lower in 
women with obesity due to a number of barriers, such as nega-
tive body image and impact of caesarean birth [91].

Currently, the best time to start postpartum treatment for the 
optimal treatment effect is not known and will also depend on 
factors such as breastfeeding duration and future pregnancy 
plans. Examining longer term postpartum implications, it is pos-
sible that the use of more potent incretins prolongs the beneficial 
effects seen in the two included studies [47, 48]. Two planned 
studies will assess this question [92, 93], but will be using sema-
glutide, rather than newer more potent treatments, for limited 
durations and at a sub-optimal dose (of up to 1 mg weekly). 
Concerning long term postpartum weight retention, cessation of 
incretin therapy is often followed by rapid weight regain, with 
a systematic review of 37 studies determining that, in the non-
pregnant population, people on average regain weight at a rate 
of 0.4 kg/month, leading to a projected return to baseline weight 
after 1.7 years [84]. Similarly, improvements in HbA1c, fasting 
glucose, total cholesterol, triglycerides, systolic and diastolic 
blood pressure, all returned to baseline within 1.4 years of treat-
ment cessation. Whether stopping incretin treatment due to preg-
nancy results in comparable or different long-term weight regain 
curves and metabolic outcomes after pregnancy is unknown.

No human studies were available describing long term effects of 
incretin treatment in pregnancy on offspring. Due to the large 
molecular weight and engineering to bind to albumin with syn-
thetic incretins, it might be that the effects on offspring are in-
direct effects via the mother using incretin therapy, rather than 
direct effects of synthetic incretins on the developing fetus via 
placental or breastmilk transfer.

4.7   |   Multidisciplinary Care and Professional 
Practice

Although some articles outline the importance of individual 
health care professionals (dietitians, obstetricians/gynecolo-
gists) in managing preconception use of GLP-1RAs [94, 95], 
there were no papers identified that provided specific evi-
dence for multidisciplinary care in this patient group. The 
role of multidisciplinary team care in management of women 
with obesity, previous bariatric surgery and/or T2DM in preg-
nancy is well established by international guidelines [38, 96]. 
In relation to incretin-based medication us, recent consensus 
nutrition guidelines on GLP-1RAs recommend referral to a 
registered dietitian and implementation of intensive behav-
ioral therapy with the support of a multidisciplinary team [29], 
with other guidelines acknowledging the use of telehealth 
and/or digital health platforms to engage synchronously with 
multiple clinicians, including a clinical psychologist and ex-
ercise physiologist [30]. The need for health care professional 
support before, during, and after incretin therapy is also recog-
nized [28, 29, 74].

5   |   Recommendations

5.1   |   Best Practice Recommendations

Based on the available evidence, the following best practice rec-
ommendations have been made, noting that this is an emerging 
area of research. Recommendations are not necessarily based 
on the highest evidence level classification, but those considered 
by the expert consensus panel as having the greatest potential 
impact on care. Figure 3 is a print friendly infographic of key 
recommendations.

•	 Contraception: Counsel regarding the use of reliable con-
traception, especially if significant gastrointestinal side ef-
fects occur such as vomiting or diarrhea. Specifically, those 
using tirzepatide will need reliable non-oral contraception.

•	 Proactive counseling: Proactive counseling should be 
provided on an individual basis to all women regarding the 
risk of conceiving while using incretin-based medications. 
Currently, there is no clear evidence to support specific 
washout periods. If not already discontinued, the medica-
tion should be stopped as soon as pregnancy is confirmed. 
This approach may be considered in selected cases to main-
tain metabolic benefits, although this approach remains 
uncertain and the benefits should be carefully balanced 
against potential fetal risks.

•	 Nutrition: Women of reproductive potential using incretin-
based medications should receive dietary counseling to 
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FIGURE 3    |    Print-friendly presentation of best practice recommendations for healthy pregnancies after incretin-based medication use.
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optimize nutritional intake and reduce the risk of nutrient 
deficiencies, alongside physical activity advice. Upon ces-
sation of medication, advice should be provided to mitigate 
weight regain.

a.	 Give advice regarding nutrient dense food sources 
where overall food intake is reduced, to mitigate 
appetite-driven under-nutrition. This may include sug-
gesting alternatives to foods that are no longer tolerated.

b.	 Encourage a fiber- and protein-rich diet and adequate 
hydration as appropriate to manage GI side effects.

c.	 In line with national and international guidelines, rec-
ommend those seeking to conceive take supplemental 
folic acid and vitamin D and to optimize nutritional 
status prior to conception wherever possible, bearing 
in mind that a prenatal multivitamin and mineral sup-
plement may be needed. In the absence of biochemical 
data, clinical judgment should prevail.

d.	 For those not seeking to conceive, a general multivita-
min and mineral supplement should be recommended.

•	 Selection for incretin-based medication therapy: 
should prioritize women with greater metabolic burden 
(i.e., those with PCOS and obesity-related comorbidities) 
and fertility treatment eligibility needs.

•	 Pregnancy: Incretin-based medication therapy should not 
be deliberately continued throughout pregnancy. However, 
for those who have inadvertent exposure during pregnancy, 
reassurance should be provided that current data shows no 
increased risk for congenital anomalies following exposure 
in early pregnancy.

•	 Fetal and pregnancy monitoring:

a.	 Based on available data, if incretin-based medica-
tion was discontinued following exposure in early 
pregnancy, standard obstetric growth surveillance is 
recommended. Mothers should be directed to register 
with the appropriate pregnancy exposure registry by 
contacting the drug company that supplied the medi-
cation in question.

b.	 GWG should be monitored during pregnancy after dis-
continuation of incretin-based medication.

c.	 Fetal growth monitoring should be undertaken at least 
once in the third trimester for women with GWG out-
side recommendations.

d.	 Serial fetal growth monitoring is recommended if 
incretin-based medications are continued during preg-
nancy/beyond the first trimester.

e.	 Screening for GDM: When incretin-based medications 
are discontinued prior to conception, glycaemic testing 
should be performed according to national guidelines. 
In case of inadvertent exposure to incretin-based medi-
cation, additional glycaemic testing in early pregnancy 
may be considered to better estimate the risk of GDM.

•	 Lactation/breastfeeding:

a.	 The use of incretin-based medications during breast-
feeding should be assessed on an individual basis, due 
to lack of evidence. This discussion should balance the 
well-established benefits of breastfeeding for mother 
and infant against theoretical risks of infant exposure.

b.	 If an incretin-based medication is used during breast-
feeding, monitor infant growth and developmental 
milestones and the nutritional status of the lactating 
woman closely. Maternal micronutrient supplementa-
tion and assessment may be required (see nutrition rec-
ommendations above).

•	 Postpartum use: incretin-based therapy for women with 
previous GDM appears to be effective for weight reduction 
as well as improvement of glycaemic parameters. However, 
the optimal timing to commence and continue this therapy is 
unknown and should take into consideration lactation needs.

•	 Multidisciplinary team support: women of reproductive 
age using incretin-based medication should be supported 
by a multidisciplinary team, including a registered dieti-
tian. This is particularly relevant for those who are seeking 
to conceive, during and after pregnancy, and for those who 
may have other dietary needs.

5.2   |   Research Recommendations

The following areas were identified by consensus as needing 
robust investigation with regard to incretin-based medications 
and perinatal care.

Preconception

•	 Exploration of the acceptability, awareness, and adherence 
to contraception advice among women of reproductive po-
tential using incretin-based medications.

•	 Further understanding of how side effects of incretin-based 
medication should be managed to promote medication ad-
herence, optimize nutritional status, and improve precon-
ception health outcomes.

•	 Assessment of the effect of discontinuation of incretin-
based medications prior to conception on rebound (pre-
conceptional and gestational) weight gain, glycemia, and 
fertility markers.

•	 Evaluation of incretin-based therapy in women living with 
obesity and infertility using newer, more effective agents to 
determine whether fertility treatment BMI thresholds can 
be reached, in addition to examining whether metabolic im-
provements increase pregnancy rates.

Pregnancy

•	 Assessment of micronutrient status and longitudi-
nal changes in women of reproductive potential using 
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incretin-based medications, particularly focusing on micro-
nutrients important for a healthy pregnancy.

•	 Human studies regarding the extent of transplacental trans-
fer of the various incretin-based medications.

•	 Further elucidation of the impact of the binding of incretin-
based medications to placental GLP-1 receptors on gly-
cemia, insulin levels, and fetal growth, considering the 
trimester of exposure.

•	 Investigation of the molecule-specific and dose-dependent 
effects of maternal incretin-based medication use during 
pregnancy on the likelihood of adverse pregnancy and 
offspring/infant health outcomes (e.g., birth anomalies, 
miscarriage, stillbirth, small for gestational age, large for 
gestational age, and gestational age at delivery).

Postpartum

•	 Assessment of nutritional status, including micronutrient 
status and body composition of postpartum women using 
incretin-based medications.

•	 Exploration of the transfer of incretin-based medications 
(and excipients in different administration forms) into 
breast milk, breastmilk composition, infant growth, and 
developmental outcomes of infants receiving breastmilk 
during maternal incretin use.

•	 Assessment of long-term maternal and infant/child health 
outcomes following perinatal incretin-based medication use.

General

•	 Investigation of the effect of multidisciplinary health care 
support before, during and after pregnancy for those using 
incretin-based medications, including effect on nutritional 
and reproductive outcomes.

•	 Assessment of the knowledge, practices, and education 
needs of health care professionals of incretin-based medica-
tions in relation to reproductive health.

•	 Inclusion of women with lived experience in research on 
incretin-based medication and reproduction.

5.3   |   Strengths and Limitations

The methods used in this scoping review were rigorous, trans-
parent, and followed a defined methodology [32, 34] with system-
atic searches undertaken by an information specialist, alongside 
screening and data extraction undertaken by two independent 
reviewers. As the scoping method seeks to identify all relevant 
literature regardless of study design, its reach is comprehensive 
[32]. Classification of evidence levels was assessed using a stan-
dardized approach and supported by expert consensus discus-
sion from an international expert multidisciplinary panel. The 
search considered articles published until the end of July 2025, 
with more recent studies referenced in the discussion; however, 
the panel acknowledges this is a fast-moving area of research. 
Studies about male reproductive health were outside the scope 
of the guidelines and were not considered.

6   |   Conclusion

This systematic scoping review summarizes current evi-
dence on the preconception, pregnancy, and postnatal care of 
women in relation to incretin-based medications. Consensus-
based recommendations on the care of these women are made, 
alongside research recommendations. Many critical knowl-
edge gaps exist, including uncertainty regarding the need for 
washout periods prior to conception, the timing of discontin-
uation of treatment, and the risk of weight regain and associ-
ated adverse fertility and obstetric outcomes (including effects 
on fetal growth), the impact on nutritional status and resultant 
need for monitoring, the safety of use during breastfeeding/
lactation, and the need for long-term follow up. Additionally, 
qualitative research exploring patient experiences and de-
termining the acceptability of all these aspects is essential. 
Future research should investigate safety before, during, and 
after pregnancy, including short- and long-term effects on re-
productive health outcomes, incorporating patient and health-
care professionals' viewpoints.
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