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Abstract
Purpose  Alongside being contraceptives, progestins have been investigated as potential anti-inflammatory and analgesic 
therapies for use in painful gynaecological conditions. This review aims to synthesise evidence pertaining to the efficacy of 
progestins as analgesics for use in endometriosis, fibroids and pre-menstrual syndrome (PMS).
Methods  We conducted a systematic review of the extant literature investigating the analgesic efficacy of progestins com-
pared to any comparator interventions for individuals with the three specified gynaecological conditions. The search was car-
ried out across the PubMed and CENTRAL databases on 7 April 2024 for randomised control trials (RCTs) published in the 
peer-reviewed literature from 2000 onwards. Data pertaining to analgesic efficacy, assessed by changes in pain indices/scores 
before and after treatment, were synthesised narratively. Data pertaining to adverse effect frequency and changes in bone 
mineral density (BMD) were also synthesised narratively. Risk of bias was assessed using the Cochrane risk of bias 2 tool.
Results  The primary search identified 1220 potentially eligible RCTs of which 21 were ultimately included; 19 RCTs 
related to endometriosis, two related to fibroids and zero related to PMS. Quality assessment identified nine studies to be 
at a low risk of bias, nine studies with some concerns surrounding bias and three studies to be at a high risk of bias. The 
included studies represented a total of 2745 participants of whom 1317 were treated with a progestin and 1428 received a 
comparator intervention. In 18 of the 19 studies concerning endometriosis, progestins produced a statistically significant 
reduction in pain, further, in five instances progestins were more efficacious in reducing pain than comparator interventions. 
In both studies on fibroids, progestins produced significant reductions in pain, however, statistically significant differences 
compared to comparator interventions were not demonstrated. The most frequently cited adverse effect of progestins was 
spotting/irregular bleeding whilst those receiving comparator interventions most often reported hot flushes; cited in 12 and 
seven studies respectively. Five studies assessed the impact of progestins and comparators on BMD. Three studies found 
progestins significantly reduced BMD, however, in these instances reductions were significantly lower than those produced 
by comparator interventions and in two studies were not statistically significant after 12 months of follow-up.
Conclusion  Our review demonstrates the potential scope for the use of progestins as analgesics in the management of pain 
associated with endometriosis. Further research will need to be conducted to identify their efficacy in the management of 
pain associated with fibroids and PMS.
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Introduction

Progestins are synthetic analogues of the hormone proges-
terone that act by binding to and agonising progesterone 
receptors in reproductive tissues [1]. Agonism of proges-
terone receptors suppresses hypothalamic production of 

gonadotrophin-releasing hormone (GnRH), subsequently 
downregulating secretion of luteinising hormone (LH) 
and follicle-stimulating hormone (FSH) from the pituitary 
gland [2]. Reduced levels of LH and FSH interfere with the 
menstrual cycle by inducing ovulation suppression, which 
ultimately results in amenorrhoea [2]. Progestins’ amenor-
rheic properties and suitability as contraceptives are further 
enhanced through mechanisms such as thickening of the cer-
vical mucus and alteration of the endometrial lining [3, 4].Extended author information available on the last page of the article
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In addition to their contraceptive effects, progestins have 
been demonstrated to possess anti-inflammatory properties 
through a variety of proposed mechanisms. Studies have 
elucidated the ability of progestins to inhibit inflammatory 
pathways via suppression of cyclooxygenase-2 (COX-2), an 
enzyme central to the synthesis of prostaglandins, which are 
involved in the inflammatory response [5]. Downregulation 
of COX-2 and subsequent reductions in pro-inflammatory 
prostaglandins ultimately mitigates inflammation [5]. Con-
currently, progestins have been demonstrated to inhibit the 
release of pro-inflammatory cytokines and chemokines from 
stromal tissue, including interleukin (IL)-6, IL-8 and mono-
cyte chemotactic protein (MCP)-1, thereby reducing inflam-
mation [6]. Progestins have also been shown to modulate 
nuclear factor-kappa B, a transcription factor that influences 
the expression of multiple pro-inflammatory genes that drive 
the systemic inflammatory response [7]. These anti-inflam-
matory properties suggest progestins might be favourable 
for use as both contraceptives and analgesic therapies for 
inflammation-related pain associated with a range of gynae-
cological conditions.

One of the most prevalent and painful gynaecological 
diseases for women and people with uteri is endometriosis, 
a chronic disease characterised by endometrial-like tissue 
existing outside of the uterus [8]. This tissue is typically situ-
ated in other pelvic anatomy including the ovaries and pelvic 
peritoneum but also potentially in extra-pelvic sites through-
out the body [9]. Endometriosis causes a significant global 
burden of disease, The World Health Organisation (WHO) 
estimates that 10% of women of reproductive age worldwide 
(roughly 190 million) are affected, many of whom experi-
ence symptoms including dysparaeunia, dysmenorrhoea and 
infertility [10, 11]. Currently, medical therapy consisting 
of progestin-only and combined oestrogen-progestin (OCP) 
formulations is thought to be successful in treating up to 
two-thirds of pain associated with endometriosis [12]. This 
has been attributed to the ability of these therapies to induce 
atrophy of endometrial tissue and to produce synergistic 
anti-inflammatory and proapoptotic effects [12]. However, 
safety concerns surrounding sustained use of OCPs, and 
their demonstrated thrombosis risk are longstanding. For 
example, a 2014 systematic review of 26 studies identified 
that the use of OCPs was associated with a 3.5 times higher 
risk for the development of venous thrombosis compared 
to no therapy [13]. Comparatively, progestin-only therapies 
do not appear to increase thrombosis risk, suggesting their 
potential utility in patients where risks associated with OCP 
are unacceptable [14]. Alongside the thrombosis risk, the 
efficacy of OCPs as a treatment for endometriosis-associated 
pain also remains unclear [15].

Uterine fibroids or leiomyoma are benign smooth mus-
cle neoplasms situated in the uteri of women and people of 
reproductive age [16]. Fibroids are capable of precipitating 
significant pain in the pelvis and other anatomy, such as 
bowel and bladder, which frequently coexists with symp-
toms including menorrhagia, irregular menstruation and 
abdominal cramping [17–19]. Fibroids continue to represent 
a significant gynaecological problem, with a 2018 system-
atic review examining data from 60 studies identified that 
fibroids occur in approximately 70% of women, with dispro-
portionate predominance in Black women [20]. While there 
is evidence that progesterone plays a role in fibroid growth, 
the role that progestin therapies have to play in managing 
pain associated with fibroids remains unclear [21, 22].

Premenstrual syndrome (PMS) is characterised by phys-
ical discomfort and mood symptoms in the early, mid or 
late luteal phase immediately preceding menstruation [23]. 
Globally, PMS is thought to affect between 5 and 8% of 
women [23]. Whilst several mechanisms have been pro-
posed, the pathophysiology of PMS remains undetermined 
[24]. Symptoms associated with PMS are closely related to 
ovarian progesterone production, indicating a likely hormo-
nal element [25]. A 2012 Cochrane review of two studies 
suggested that there was some evidence for progesterone as 
an effective agent for the management of PMS symptoms, 
however, stated that the methodology and management of 
outcome data in these studies were flawed [26].

Whilst systematic reviews examining the analgesic effi-
cacy of progestins in managing endometriosis have been 
published, these relied heavily on data from observational 
studies [27] and/or a limited number of studies (four RCTs) 
[28]. Furthermore, no recent systematic reviews have sought 
to compare this analgesic efficacy across multiple gynaeco-
logical conditions. This review seeks to synthesise evidence 
for the use of progestins versus comparator interventions for 
the management of pain in individuals with endometriosis, 
fibroids and PMS using data from RCTs published since 
2000. By synthesising these data, this review aims to clarify 
the therapeutic potential of progestins as analgesics for these 
conditions and to address conflicting data and gaps in the 
literature.

Methods

We conducted a systematic review of the literature to iden-
tify RCTs that assessed the efficacy of progestins versus 
comparator interventions for pain management in individu-
als with endometriosis, fibroids and PMS. This review was 
conducted in accordance with the PRISMA 2020 Statement 
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(Online Resource 1) and was registered on PROSPERO with 
the ID: CRD42024533148 on 7 April 2024 [29].

Eligibility criteria

RCTs, both parallel and cross-over, published since 2000 
were eligible to be included in this review. The restriction 
to include only studies published since 2000 was instated 
to ensure that included studies were representative of con-
temporary practices and therapies. RCTs were not strictly 
required to be multi-site or placebo-controlled to be eligible 
for inclusion. No language or age restrictions were imposed. 
All synthetic progesterone/progestin therapies currently 
approved for use in humans were eligible for inclusion.

The following types of studies were excluded:

•	 Studies that only evaluated progestins as components of 
combination therapies (e.g., oestrogen/progesterone).

•	 Pilot studies, patient preference trials and extension stud-
ies.

•	 Conference abstracts and posters.
•	 Observational studies e.g., cohort and case–control stud-

ies.
•	 Review articles were ineligible, however, relevant sys-

tematic reviews were screened for additional relevant 
studies.

•	 Studies that did not clearly delineate pain improvement 
as a distinct clinical outcome or as a component of a 
composite outcome measure.

•	 Trials that examined the role of progestin therapy in pain 
improvement outside of the scope of the three conditions 
of focus.

Search strategy and screening

A structured search of the literature was conducted with the 
intention of identifying RCTs that encompassed our three 
broad domains of inquiry: pain reduction, the three gynae-
cological conditions of focus (endometriosis, fibroids and 
PMS) and progestin therapies. The search strategies exe-
cuted across the PubMed and CENTRAL databases on 7 
April 2024 are attached as Online Resource 2. The results 
of this search were subsequently imported to Endnote and 
uploaded to the Covidence platform (https://​app.​covid​ence.​
org/) where retrieved studies were automatically de-dupli-
cated. Retrieved studies were then screened by two authors 
against eligibility criteria first by title/abstract and subse-
quently by full text. The PRISMA flowchart outlining the 
studies included at each stage of the screening and selection 
process is included in Fig. 1.

Data extraction

Data were extracted by one author and verified by another 
with disagreements resolved via discussion. Characteris-
tics of each of the included studies were extracted includ-
ing author(s), year of publication, country/countries con-
ducted in, participant characteristics, number of participants 
assigned to each arm and their mean ages (with standard 
deviation). Pertinent clinical information was collected 
including details of therapies evaluated e.g., pharmaco-
logical agent(s), dose(s), frequency, route of administration 
and duration of treatment. The clinical outcomes and effect 
measures of interest, in particular composite pain scores 
and author conclusions, were tabulated. Statistical signifi-
cance, as referred to in this review, is as stated by each of the 
included studies. Meta-analysis was not possible due to the 
inclusion of multiple conditions and marked variability in 
study protocols, drugs, dosages and routes of administration, 
thus, results were analysed narratively.

Quality assessment

Quality assessment was performed by two authors indepen-
dently with disagreements resolved via discussion. Quality 
of the included trials was assessed using the Cochrane risk of 
bias (RoB) 2 tool wherein the following data were evaluated: 
method of randomisation, allocation concealment, blinding, 
completeness of data and selective reporting [30]. Studies 
were scored either ‘low’, ‘some concerns’, or ‘high’ in each 
of these domains to comprise an overall rating. To ensure 
maximum relevant data were identified for inclusion, stud-
ies were not excluded on the basis of their deemed quality.

Results

Summary of included studies

We identified 1220 potentially eligible RCTs at title/
abstract screening of which 21 [31–51] were eligible for 
inclusion in this review. This selection process is dis-
played visually in Fig. 1. 19 studies [31–49] examined 
the analgesic efficacy of progestins for endometriosis-
associated pain whilst a further two studies [50, 51] did so 
for fibroid-related pain. We did not identify any studies, 
published since 2000, examining the analgesic efficacy 
of progestins for PMS-associated pain. Details of studies 
that appeared to meet inclusion criteria that were ulti-
mately excluded are available in Online Resource 3. The 
included studies represented a total of 2745 participants 
of whom 1317 were treated with a progestin and 1428 

https://app.covidence.org/
https://app.covidence.org/
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who  received a comparator intervention. Participants 
ranged in mean age from 18 to 42.7 years. Studies were 
geographically diverse and predominantly conducted in 
high-income and upper-middle-income countries; only 
one study [38] was conducted in a lower-middle-income 
country, none originated from low-income countries. 
Detailed characteristics of included studies are outlined 
in Table 1.

Quality assessment determined using Cochrane RoB 
2 [30] delineated nine studies [31, 32, 37, 38, 40–42, 45, 
48] to be at a low risk of bias, nine studies [33–36, 39, 
43, 44, 47, 49] with some concerns surrounding bias and 
three studies [46, 50, 51] at a high risk of bias. The most 
common source of bias in the included studies was due to 
missing outcome data. Results of the quality assessment 

are outlined in Table 1 and visible displayed graphically 
in Online Resource 4.

Interventions compared

A range of progestins, routes of administration, doses 
and durations of treatment were represented across the 
included studies. The progestins evaluated by each study 
were dienogest (n = 6), levonorgestrel-releasing intrauter-
ine system (LNG-IUS) (n = 6), depot medroxyprogester-
one acetate (DMPA) (n = 4), desogestrel (n = 2), lynestre-
nol (n = 2) and norethindrone acetate (n = 1). The most 
common comparators were GnRH agonists (n = 8), these 
included leuprolide (n = 3), leuprorelin (n = 2), leuprore-
lin/triptorelin (n = 1), goserelin (n = 1), buserelin (n = 1). 
Other comparators included combined oral contraceptives 

Fig. 1   PRISMA flowchart of 
the study selection process. 
Study flow diagram sourced 
from: Page MJ, McKenzie 
JE, Bossuyt PM, Boutron I, 
Hoffmann TC, Mulrow CD, 
et al. The PRISMA 2020 state-
ment: an updated guideline for 
reporting systematic reviews. 
BMJ 2021;372:n71. https://​doi.​
org/https://​doi.​org/​10.​1136/​bmj.​
n71.

https://doi.org/
https://doi.org/
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71


1515Archives of Gynecology and Obstetrics (2025) 311:1511–1533	

Ta
bl

e 
1  

C
ha

ra
ct

er
ist

ic
s o

f i
nc

lu
de

d 
RC

Ts

A
ut

ho
r (

ye
ar

)
C

ou
nt

ry
Pa

rti
ci

pa
nt

 c
ha

ra
ct

er
ist

ic
s

Re
le

va
nt

 
sa

m
pl

e 
si

ze
Tr

ea
tm

en
t d

ur
a-

tio
n

Pr
og

es
tin

 (n
)

C
om

pa
ra

to
r (
n)

C
om

pa
ra

to
r (
n)

M
ea

n 
ag

e 
(y

ea
rs

)
O

ut
co

m
e 

m
ea

su
re

s
R

is
k 

of
 b

ia
s

B
ay

og
lu

 T
ek

in
 e

t a
l.,

 
(2

01
1)

 [3
1]

Tu
rk

ey
W

om
en

 w
ith

 se
ve

re
 

en
do

m
et

rio
si

s i
nd

ic
at

ed
 

by
 a

 sc
or

e 
of

 a
t l

ea
st 

40
 

on
 th

e 
re

vi
se

d 
A

m
er

ic
an

 
So

ci
et

y 
fo

r R
ep

ro
du

ct
iv

e 
M

ed
ic

in
e 

sc
or

e 
(r

A
SR

M
)

40
12

 m
on

th
s

Le
vo

no
rg

es
tre

l i
nt

ra
ut

er
in

e 
sy

ste
m

(L
N

G
-I

U
S)

(n
 =

 20
)

G
os

er
el

in
 a

ce
ta

te
 

(m
on

th
ly

; I
M

)
(n

 =
 20

)

–
36

.5
 ±

 4.
5 

(D
ie

no
ge

st)
38

.7
 ±

 4.
8 

(G
os

er
el

in
)

p >
 0.

05

V
is

ua
l A

na
lo

gu
e 

Sc
al

e 
(V

A
S)

To
ta

l E
nd

om
et

rio
si

s 
Se

ve
rit

y 
Pr

ofi
le

 
(T

ES
P)

Lo
w

C
ar

r e
t a

l.,
 (2

01
4)

 [3
2]

U
ni

te
d 

St
at

es
W

om
en

 w
ith

 la
pa

ro
sc

op
ic

al
ly

 
di

ag
no

se
d 

en
do

m
et

rio
si

s 
w

ith
 a

 C
om

po
si

te
 P

el
vi

c 
Si

gn
s a

nd
 S

ym
pt

om
s S

co
re

 
(C

PS
SS

) o
f a

t l
ea

st 
si

x 
w

ith
 

a 
dy

sm
en

or
rh

oe
a 

sc
or

e 
an

d 
a 

no
nm

en
str

ua
l p

el
vi

c 
pa

in
 

sc
or

e 
of

 a
t l

ea
st 

tw
o

25
1

24
 w

ee
ks

D
ep

ot
 m

ed
ro

xy
pr

og
es

te
r-

on
e 

ac
et

at
e 

(D
M

PA
) 

(1
04

 m
g/

0.
65

 m
l/1

2 
w

ee
kl

y;
 su

bc
ut

an
eo

us
ly

 
(S

C
))

(n
 =

 83
)

El
ag

ol
ix

 (1
50

 m
g/

da
ily

; o
ra

lly
)

(n
 =

 84
)

El
ag

ol
ix

 (7
5 

m
g/

tw
ic

e 
da

ily
; o

ra
lly

)
(n

 =
 84

)

31
.6

 ±
 0.

4 
 (D

M
PA

)
32

.4
 ±

 0.
8 

(E
la

go
-

lix
 1

50
 m

g)
 3

1.
4 

±
 0.

7
(E

la
go

lix
 7

5 
m

g)
   

 N
o 

p-
va

lu
e,

 ‘s
im

ila
r’

B
on

e 
m

in
er

al
 d

en
si

ty
 

(B
M

D
)

C
PS

SS
 (m

od
ifi

ed
 

fro
m

 th
e 

B
ib

er
og

lu
 

an
d 

B
eh

rm
an

 
(B

&
B

) S
ca

le
)

VA
S

En
do

m
et

rio
si

s H
ea

lth
 

Pr
ofi

le
-5

 (E
H

P-
5)

U
te

rin
e 

bl
ee

di
ng

 a
nd

 
ho

t fl
as

h 
as

se
ss

-
m

en
ts

Lo
w

C
ar

us
o 

et
 a

l.,
 (2

02
2)

 
[3

3]
Ita

ly
W

om
en

 w
ith

 e
nd

om
et

rio
si

s-
as

so
ci

at
ed

 c
hr

on
ic

 p
el

vi
c 

pa
in

, d
ys

m
en

or
rh

oe
a 

an
d 

dy
sp

ar
ae

un
ia

19
7

12
 m

on
th

s
D

ie
no

ge
st 

(2
 m

g/
da

ily
; 

or
al

ly
)

(n
 =

 98
)

O
C

P 
(1

7b
-e

str
ad

io
l 

1.
5 

m
g 

an
d 

no
m

eg
es

tro
l a

ce
ta

te
 

2.
5 

m
g/

da
ily

; 
or

al
ly

)
(n

 =
 99

)

–
18

 –
 3

9
(D

ie
no

ge
st)

18
 –

 3
8

(O
C

P)
p =

 1.
0

VA
S

Sh
or

t-F
or

m
-3

6 
(S

F-
36

)
Fe

m
al

e 
Se

xu
al

 F
un

c-
tio

n 
In

de
x 

(F
SF

I)
Fe

m
al

e 
Se

xu
al

 D
is

-
tre

ss
 S

ca
le

 (F
SD

S)

So
m

e 
co

nc
er

ns

C
ar

va
lh

o 
et

 a
l.,

 (2
01

8)
 

[3
4]

B
ra

zi
l

W
om

en
 w

ith
 su

rg
ic

al
ly

 d
ia

g-
no

se
d 

en
do

m
et

rio
si

s s
ta

ge
s 

I-
IV

 (r
A

SR
M

) o
r w

om
en

 
w

ith
 a

 d
ia

gn
os

is
 o

f d
ee

p 
en

do
m

et
rio

si
s o

n 
im

ag
in

g 
an

d 
co

m
pl

ai
nt

s o
f n

on
-

cy
cl

ic
 c

hr
on

ic
 p

el
vi

c 
pa

in
 

an
d 

dy
sm

en
or

rh
ea

 o
r b

ot
h 

fo
r m

or
e 

th
an

 si
x 

m
on

th
s

10
3

6 
m

on
th

s
LN

G
-I

U
S

(n
 =

 51
)

EN
G

 im
pl

an
t

(n
 =

 52
)

–
34

.7
 ±

 0.
92

5 
(L

N
G

-I
U

S)
33

.4
 ±

 0.
89

2
(E

N
G

 im
pl

an
t)

p =
 0.

28
6

VA
S

En
do

m
et

rio
si

s 
H

ea
lth

 P
ro

fil
e-

30
 

(E
H

P-
30

)

So
m

e 
co

nc
er

ns

C
ec

ca
ro

ni
 e

t a
l.,

 
(2

02
1)

 [3
5]

Ita
ly

W
om

en
 w

ho
 h

ad
 u

nd
er

go
ne

 
la

pa
ro

sc
op

ic
 e

ra
di

ca
tio

n 
of

 d
ee

p 
in

fil
tra

tin
g 

en
do

-
m

et
rio

si
s s

ta
ge

s I
II

 a
nd

 IV
 

(r
A

SR
M

)

14
6

6 
m

on
th

s
D

ie
no

ge
st 

(2
 m

g/
da

ily
; 

or
al

ly
)

(n
 =

 65
)

G
nR

H
 a

go
ni

st 
(T

rip
to

re
lin

 o
r L

eu
-

pr
or

el
in

) (
3.

75
 m

g/
4 

w
ee

kl
y;

 o
ra

lly
)

(n
 =

 81
)

–
34

 ±
 5.

5 
(D

ie
no

ge
st)

34
 ±

 5.
5 

(G
nR

H
 a

go
ni

st)
N

o 
p-

va
lu

e

VA
S

Tr
ea

tm
en

t t
ol

er
ab

ili
ty

Im
ag

in
g 

re
la

ps
e 

ra
te

Pr
eg

na
nc

y 
ra

te

So
m

e 
co

nc
er

ns

C
he

ew
ad

ha
na

ra
ks

 
et

 a
l.,

 (2
01

2)
 [3

6]
Th

ai
la

nd
W

om
en

 w
ho

 h
ad

 u
nd

er
go

ne
 

co
ns

er
va

tiv
e 

su
rg

er
y 

fo
r 

sy
m

pt
om

at
ic

 e
nd

om
et

rio
si

s

84
24

 w
ee

ks
D

M
PA

 (1
50

 m
g/

12
 w

ee
kl

y;
 

IM
)

(n
 =

 42
)

O
C

P 
(e

th
in

yl
 

es
tra

di
ol

 0
.0

3 
m

g 
an

d 
ge

sto
de

ne
 

0.
07

5 
m

g/
da

ily
; 

or
al

ly
)

(n
 =

 42
)

–
30

.5
 ±

 5.
4 

(O
C

P)
31

.9
 ±

 5.
5 

(D
M

PA
)

N
o 
p-

va
lu

e,
 ‘s

im
ila

r’

VA
S

Ve
rb

al
 R

at
in

g 
Sc

al
e 

(V
R

S)
 (m

od
ifi

ed
 

fro
m

 B
&

B
 S

ca
le

)

So
m

e 
co

nc
er

ns

C
ro

si
gn

an
i e

t a
l.,

 
(2

00
6)

 [3
7]

M
ul

tip
le

W
om

en
 w

ith
 la

pa
ro

sc
op

ic
al

ly
 

di
ag

no
se

d 
en

do
m

e-
tri

os
is

 a
nd

 p
er

si
ste

nt
 p

ai
n 

sy
m

pt
om

s

29
9

24
 w

ee
ks

D
M

PA
 (1

04
 m

g/
0.

65
 m

l/3
 

m
on

th
ly

; S
C

)
(n

 =
 15

3)

Le
up

ro
lid

e 
(3

.7
5 

m
g/

m
on

th
ly

; o
ra

lly
 

or
 1

1.
25

 m
g/

3 
m

on
th

ly
; o

ra
lly

)
(n

 =
 14

6)

–
31

.8
 ±

 6.
7 

(D
M

PA
)

30
.9

 ±
 6.

1 
(L

eu
pr

ol
id

e)
N

o 
p-

va
lu

e,
 ‘s

im
ila

r’

B
&

B
 S

ca
le

EH
P-

30
SF

-3
6

Pa
tie

nt
 S

at
is

fa
ct

io
n 

Q
ue

sti
on

na
ire

B
M

D
K

up
pe

rm
an

 In
de

x

Lo
w



1516	 Archives of Gynecology and Obstetrics (2025) 311:1511–1533

Ta
bl

e 
1  

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
C

ou
nt

ry
Pa

rti
ci

pa
nt

 c
ha

ra
ct

er
ist

ic
s

Re
le

va
nt

 
sa

m
pl

e 
si

ze
Tr

ea
tm

en
t d

ur
a-

tio
n

Pr
og

es
tin

 (n
)

C
om

pa
ra

to
r (
n)

C
om

pa
ra

to
r (
n)

M
ea

n 
ag

e 
(y

ea
rs

)
O

ut
co

m
e 

m
ea

su
re

s
R

is
k 

of
 b

ia
s

El
 T

ah
a 

et
 a

l.,
 

(2
02

1)
 [3

8]
Le

ba
no

n
W

om
en

 w
ith

 h
ist

ol
og

ic
al

ly
 

co
nfi

rm
ed

 e
nd

om
et

rio
si

s 
st

ag
es

 I-
IV

 (r
A

SR
M

) a
nd

/
or

 e
nd

om
et

rio
si

s d
ia

gn
os

ed
 

on
 im

ag
in

g 
pl

us
 c

om
pl

ai
nt

s 
of

 d
ys

m
en

or
rh

oe
a 

an
d/

or
 

no
n-

cy
cl

ic
 c

hr
on

ic
 p

el
vi

c 
pa

in
 fo

r m
or

e 
th

an
 si

x 
m

on
th

s

70
24

 w
ee

ks
D

ie
no

ge
st 

(2
 m

g/
da

ily
; 

or
al

ly
)

(n
 =

 35
)

O
C

P 
(e

th
in

yl
 e

str
ad

io
l 

0.
03

 m
g 

an
d 

dr
os

pi
re

no
ne

 3
 m

g/
da

ily
; o

ra
lly

)
(n

 =
 35

)

–
28

.3
 ±

 6.
5 

(D
ie

no
ge

st)
29

.8
 ±

 6.
5 

(O
C

P)
p =

 0.
34

3

VA
S

B
&

B
 S

ca
le

EH
P-

30

Lo
w

Fe
rr

ei
ra

 e
t a

l.,
 (2

01
0)

 
[3

9]
B

ra
zi

l
W

om
en

 w
ith

 la
pa

ro
sc

op
i-

ca
lly

 a
nd

 h
ist

ol
og

ic
al

ly
 

di
ag

no
se

d 
en

do
m

et
rio

si
s 

w
ith

 c
hr

on
ic

 p
el

vi
c 

pa
in

44
6 

m
on

th
s

LN
G

-I
U

S
(n

 =
 22

)
Le

up
ro

lid
e 

(3
.7

5 
m

g/
m

on
th

ly
; I

M
)

(n
 =

 22
)

–
28

.8
 ±

 4.
9 

(L
N

G
-I

U
S)

31
.4

 ±
 5.

8 
(L

eu
pr

ol
id

e)
p =

 0.
14

VA
S

So
m

e 
co

nc
er

ns

H
ar

ad
a 

et
 a

l.,
 (2

00
9)

 
[4

0]
Ja

pa
n

W
om

en
 w

ith
 en

do
m

et
rio

sis
 

di
ag

no
se

d 
by

 la
pa

ro
to

m
y,

 
la

pa
ro

sc
op

y 
or

 im
ag

in
g 

an
aly

sis
 in

 th
e p

re
se

nc
e o

f 
sy

m
pt

om
s

27
1

24
 w

ee
ks

D
ie

no
ge

st 
(2

 m
g/

da
ily

; 
or

al
ly

)
(n

 =
 13

7)

B
us

er
el

in
 a

ce
ta

te
 

(9
00

μg
/d

ai
ly

; 
in

tra
na

sa
lly

)
(n

 =
 13

4)

–
33

.5
 ±

 6.
9 

(D
ie

no
ge

st)
33

.8
 ±

 6.
2 

(B
us

er
el

in
 a

ce
ta

te
)

p >
 0.

05

VA
S

SF
-3

6
Su

bj
ec

tiv
e 

sy
m

pt
om

s 
du

rin
g 

no
n-

m
en

str
ua

tio
n

B
M

D

Lo
w

La
ng

 e
t a

l.,
 (2

01
8)

 
[4

1]
C

hi
na

W
om

en
 w

ith
 a 

di
ag

no
sis

 o
f 

en
do

m
et

rio
sis

 co
nfi

rm
ed

 b
y 

la
pa

ro
sc

op
y 

or
 la

pa
ro

to
m

y 
w

ith
in

 te
n 

ye
ar

s b
ef

or
e s

tu
dy

 
en

try
 an

d 
a V

A
S 

sc
or

e o
f a

t 
le

as
t 3

0 
fo

r E
A

PP
 o

ve
r t

he
 

la
st 

fo
ur

 w
ee

ks

25
5

24
 w

ee
ks

D
ie

no
ge

st 
(2

 m
g/

da
ily

; 
or

al
ly

)
(n

 =
 12

6)

Pl
ac

eb
o 

(d
ai

ly
; o

ra
lly

)
(n

 =
 12

9)
–

35
.5

 ±
 5.

02
 (D

ie
no

ge
st)

35
.1

 ±
 5.

05
 (P

la
ce

bo
)

N
o 
p-

va
lu

e

VA
S 

(E
A

PP
)

B
&

B
 S

ca
le

B
le

ed
in

g 
pa

tte
rn

s
C

er
vi

ca
l s

m
ea

r
Tr

an
sv

ag
in

al
/a

bd
om

i-
na

l u
ltr

as
ou

nd
B

M
D

SF
-3

6

Lo
w

M
ar

ga
th

o 
et

 a
l.,

 
(2

02
0)

 [4
2]

B
ra

zi
l

W
om

en
 w

ith
 su

rg
ic

al
ly

 o
r 

hi
sto

lo
gi

ca
lly

 c
on

fir
m

ed
 

en
do

m
et

rio
si

s s
ta

ge
s I

-I
V

 
(r

A
SR

M
) o

r a
 d

ia
gn

os
is

 
of

 d
ee

p 
en

do
m

et
rio

si
s o

n 
im

ag
in

g 
w

ith
 c

hr
on

ic
 p

el
vi

c 
pa

in
 a

nd
/o

r d
ys

m
en

or
rh

oe
a 

fo
r m

or
e 

th
an

 si
x 

m
on

th
s 

an
d 

a 
VA

S 
sc

or
e 

of
 a

t 
le

as
t f

ou
r

10
3

24
 m

on
th

s
LN

G
-I

U
S

(n
 =

 51
)

Et
on

og
es

tre
l i

m
pl

an
t 

(E
N

G
)

(n
 =

 52
)

–
34

.7
 ±

 0.
93

 (L
N

G
-I

U
S)

33
.4

 ±
 0.

89
 (E

N
G

)
p =

 0.
28

6

VA
S

Lo
w

R
az

zi
 e

t a
l.,

 (2
00

7)
 

[4
3]

Ita
ly

W
om

en
 w

ith
 m

ild
, h

ist
ol

og
i-

ca
lly

 c
on

fir
m

ed
 e

nd
om

e-
tri

os
is

 st
ag

es
 I-

II
 (r

A
SR

M
) 

fo
llo

w
in

g 
la

pa
ro

sc
op

ic
 

ov
ar

ia
n 

cy
ste

ct
om

y

40
6 

m
on

th
s

D
es

og
es

tre
l (

75
 μ

g/
da

ily
; 

or
al

ly
)

(n
 =

 20
)

O
C

P 
(E

th
in

yl
 

es
tra

di
ol

 2
0μ

g 
an

d 
de

so
ge

str
el

 1
50

μg
/

da
ily

; o
ra

lly
)

(n
 =

 20
)

–
25

 –
 3

5 
(D

es
og

es
tre

l)
23

 –
 3

4 
(O

C
P)

N
o 
p-

va
lu

e,
 ‘s

im
ila

r’

VA
S

So
m

e 
co

nc
er

ns

Re
gi

do
r e

t a
l.,

 (2
00

1)
 

[4
4]

G
er

m
an

y
W

om
en

 w
ith

 h
ist

ol
og

ic
al

ly
 

co
nfi

rm
ed

 e
nd

om
et

rio
si

s 
st

ag
es

 I-
IV

 (r
A

SR
M

)

48
6 

m
on

th
s

Ly
ne

str
en

ol
 (5

 m
g/

tw
ic

e 
da

ily
; o

ra
lly

)
(n

 =
 22

)

Le
up

ro
re

lin
 a

ce
ta

te
 

de
po

t (
3.

75
 m

g/
m

on
th

ly
; S

C
)

(n
 =

 26
)

–
30

.9
 ±

 5.
7 

(L
yn

es
tre

no
l)

32
.4

 ±
 6.

5 
(L

eu
pr

or
el

in
)

N
o 
p-

va
lu

e

rA
SR

M
 sc

or
es

B
&

B
 S

ca
le

So
m

e 
co

nc
er

ns

Sc
hl

aff
 e

t a
l.,

 (2
00

6)
 

[4
5]

C
an

ad
a 

&
 

U
ni

te
d 

St
at

es

W
om

en
 w

ith
 la

pa
ro

sc
op

ic
al

ly
 

co
nfi

rm
ed

 e
nd

om
e-

tri
os

is
 w

ith
 p

er
si

ste
nt

 p
ai

n 
sy

m
pt

om
s

27
4

6 
m

on
th

s
D

M
PA

 (1
04

 m
g/

0.
65

 m
L/

3 
m

on
th

ly
; S

C
)

(n
 =

 13
6)

Le
up

ro
lid

e 
(1

1.
25

 m
g/

3 
m

on
th

ly
; I

M
)

(n
 =

 13
8)

–
29

.2
 ±

 6.
3 

(D
M

PA
)

32
.1

 ±
 6.

6 
(L

eu
pr

ol
id

e)
p <

 0.
00

1

B
&

B
 S

ca
le

SF
-3

6
B

M
D

Lo
w

St
ro

w
itz

ki
 e

t a
l.,

 
(2

01
0)

 [4
6]

G
er

m
an

y,
 

Ita
ly

 &
 

U
kr

ai
ne

W
om

en
 w

ith
 la

pa
ro

sc
op

ic
al

ly
 

co
nfi

rm
ed

 e
nd

om
et

rio
si

s 
st

ag
es

 I-
IV

 (r
A

SR
M

) 
w

ith
 a

n 
EA

PP
 sc

or
e 

of
 a

t 
le

as
t 3

0

19
8

12
 w

ee
ks

D
ie

no
ge

st 
(2

 m
g/

da
ily

; 
or

al
ly

)
(n

 =
 10

2)

Pl
ac

eb
o 

(d
ai

ly
; o

ra
lly

)
(n

 =
 96

)
–

31
.5

 ±
 6.

7 
(D

ie
no

ge
st)

31
.4

 ±
 6.

0 
(P

la
ce

bo
)

N
o 
p-

va
lu

e

VA
S 

(E
A

PP
)

B
&

B
 S

ca
le

C
ha

ng
e 

in
 in

ta
ke

 o
f 

su
pp

or
tiv

e 
an

al
ge

-
si

c 
m

ed
ic

at
io

n
SF

-3
6

H
ig

h



1517Archives of Gynecology and Obstetrics (2025) 311:1511–1533	

Ta
bl

e 
1  

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
C

ou
nt

ry
Pa

rti
ci

pa
nt

 c
ha

ra
ct

er
ist

ic
s

Re
le

va
nt

 
sa

m
pl

e 
si

ze
Tr

ea
tm

en
t d

ur
a-

tio
n

Pr
og

es
tin

 (n
)

C
om

pa
ra

to
r (
n)

C
om

pa
ra

to
r (
n)

M
ea

n 
ag

e 
(y

ea
rs

)
O

ut
co

m
e 

m
ea

su
re

s
R

is
k 

of
 b

ia
s

Ta
nm

ah
as

am
ut

 e
t a

l.,
 

(2
01

2)
 [4

7]
Th

ai
la

nd
W

om
en

 w
ith

 e
nd

om
et

rio
si

s 
an

d 
m

od
er

at
e‐

to
‐s

ev
er

e 
dy

sm
en

or
rh

ea
 w

ho
 h

av
e 

un
de

rg
on

e 
la

pa
ro

sc
op

ic
 

su
rg

er
y

55
12

 m
on

th
s

LN
G

-I
U

S
(n

 =
 28

)
Ex

pe
ct

an
t m

an
ag

e-
m

en
t

(n
 =

 27
)

–
33

.4
 ±

 6.
7 

(L
N

G
-I

U
S)

32
 ±

 8.
6 

(E
xp

ec
ta

nt
 m

an
ag

e-
m

en
t)

p =
 0.

49
2

VA
S

SF
-3

6
So

m
e 

co
nc

er
ns

Ta
nm

ah
as

am
ut

 e
t a

l.,
 

(2
01

7)
 [4

8]
Th

ai
la

nd
W

om
en

 w
ith

 la
pa

ro
sc

op
ic

al
ly

 
tre

at
ed

 e
nd

om
et

rio
si

s w
ith

 
m

od
er

at
e-

to
-s

ev
er

e 
dy

s-
m

en
or

rh
ea

 a
nd

/o
r c

hr
on

ic
 

pe
lv

ic
 p

ai
n 

fo
r m

or
e 

th
an

 
si

x 
m

on
th

s

40
24

 w
ee

ks
D

es
og

es
tre

l (
0.

07
5 

m
g/

da
ily

; 
or

al
ly

)
(n

 =
 20

)

Pl
ac

eb
o 

(d
ai

ly
; o

ra
lly

)
(n

 =
 20

)
–

29
.1

 ±
 4.

9 
(D

es
og

es
tre

l)
32

.7
 ±

 6.
7 

(P
la

ce
bo

)
p =

 0.
05

9

VA
S

N
um

be
r o

f r
es

cu
e 

m
ed

ic
at

io
ns

Lo
w

Ve
rc

el
lin

i e
t a

l.,
 

(2
00

5)
 [4

9]
Ita

ly
W

om
en

 w
ho

 h
ad

 u
nd

er
go

ne
 

la
pa

ro
sc

op
y 

or
 la

pa
ro

to
m

y 
fo

r s
ta

ge
 I-

IV
 (r

A
SR

M
) 

en
do

m
et

rio
si

s i
n 

th
e 

pa
st 

12
 m

on
th

s a
nd

 in
 w

ho
m

 
re

ct
ov

ag
in

al
 le

si
on

s w
er

e 
no

t r
em

ov
ed

90
12

 m
on

th
s

N
or

et
hi

nd
ro

ne
 a

ce
ta

te
 

(2
.5

 m
g/

da
ily

; o
ra

lly
)

(n
 =

 45
)

O
C

P 
(E

th
in

yl
 e

str
ad

io
l 

0.
01

 m
g 

an
d 

cy
pr

o-
te

ro
ne

 a
ce

ta
te

 3
 m

g/
da

ily
; o

ra
lly

)
(n

 =
 45

)

–
N

ot
 sp

ec
ifi

ed
N

o 
p-

va
lu

e,
 ‘s

im
ila

r’
VA

S
V

R
S

M
ea

n 
vo

lu
m

e 
of

 re
c-

to
va

gi
na

l p
la

qu
es

So
m

e 
co

nc
er

ns

Fi
br

oi
ds

Ve
rs

py
ck

 e
t a

l.,
 (2

00
0)

 
[5

0]
Fr

an
ce

W
om

en
 w

ith
 sy

m
pt

om
at

ic
 

ut
er

in
e 

m
yo

m
as

 w
ith

 
ul

tra
so

no
gr

ap
hi

c 
ev

id
en

ce
 

of
 o

ne
 o

r m
or

e 
m

yo
m

as
 o

f 
at

 le
as

t fi
ve

 c
m

 d
ia

m
et

er
 o

r 
a 

su
bm

uc
ou

s m
yo

m
a

56
16

 w
ee

ks
Ly

ne
str

en
ol

 (5
 m

g/
tw

ic
e 

da
ily

; o
ra

lly
)

(n
 =

 23
)

Le
up

ro
re

lin
 (3

.7
5 

m
g/

m
on

th
ly

; I
M

)
(n

 =
 33

)

–
40

.1
7 ±

 1.
69

 (L
yn

es
tre

no
l)

42
.2

4 ±
 1.

27
 (L

eu
pr

or
el

in
)

p =
 0.

37

M
yo

m
a 

si
ze

VA
S

H
ig

h

W
hi

ta
ke

r e
t a

l.,
 (2

02
3)

 
[5

1]
U

ni
te

d 
K

in
g-

do
m

W
om

en
 w

ith
 h

ea
vy

 m
en

str
ua

l 
bl

ee
di

ng
 in

cl
ud

in
g 

w
om

en
 w

ith
 fi

br
oi

ds

81
12

 m
on

th
s

LN
G

-I
U

S
(n

 =
 38

)
U

lip
ris

ta
l a

ce
ta

te
 

(U
PA

) (
5 

m
g/

da
ily

 
fo

r 3
, 1

2-
w

ee
k 

cy
cl

es
 se

pa
ra

te
d 

by
 

4-
w

ee
k 

tre
at

m
en

t 
fr

ee
 in

te
rv

al
s;

 
or

al
ly

)
(n

 =
 43

)

–
42

.4
 ±

 6.
9 

(L
N

G
-I

U
S)

42
.7

 ±
 7 

(U
PA

)
N

o 
p-

va
lu

e,
 ‘s

im
ila

r’

U
te

rin
e 

Fi
br

oi
d 

Sy
m

pt
om

 a
nd

 
Q

ua
lit

y 
of

 L
ife

 
(U

FS
-Q

O
L)

M
en

or
rh

ag
ia

 M
ul

ti-
A

ttr
ib

ut
e 

Sc
al

e 
Q

ue
sti

on
na

ire
 

(M
M

A
S)

B
le

ed
in

g 
di

ar
y 

sc
or

es

H
ig

h



1518	 Archives of Gynecology and Obstetrics (2025) 311:1511–1533

(n = 5), placebo (n = 3), etonogestrel implant (n = 2), 
elagolix (n = 2), UPA (n = 1), and expectant management 
(n = 1). The most frequent progestin/comparator combina-
tion was dienogest versus a GnRH agonist (n = 3).

Pain scales and indices used

The efficacy of interventions for reducing pain was measured 
in a variety of ways and differed between studies related to 
endometriosis and fibroids. The most common tool by which 
the efficacy of pain reduction was measured for endometrio-
sis was by utilising changes in Visual Analogue Scale (VAS) 
scores (millimetres [mm]) pre- and post-treatment. A total 
of 17 endometriosis-related studies and one fibroid-related 
study used the VAS in isolation and/or in conjunction with 
another tool to evaluate changes in pain before and after 
treatment. Other tools used to measure changes in pain 
included the Biberoglu and Behrman Scale (n = 6) and the 
Verbal Rating Scale (VRS) (n = 2), all other pain measure-
ment tools appeared only once. Of the two studies pertaining 
to fibroids, one measured pain reduction with the VAS and 
the other with the Uterine Fibroid Symptom and Quality of 
Life Questionnaire (UFS-QOL). Safety of agents was often 
described in relation to changes in bone mineral density 
(BMD), ultimately five studies [32, 37, 40, 41, 45] analysed 
this. Adverse effects were represented and collated in vari-
ous ways across studies, full details are outlined in Table 3.

Summary of efficacy

Only one study [31] found that progestins did not produce 
statistically significant improvements in pain scores after 
completion of treatment. All other studies demonstrated that 
progestins significantly reduced pain associated with endo-
metriosis or fibroids. Full details of efficacy are outlined in 
Table 2.

Endometriosis

19 studies [31–49] evaluated the efficacy of progestins for 
the management of endometriosis-associated pain. In 14 
studies [31–35, 37–40, 42–45, 49], progestins were found to 
be equivalent to comparator interventions for reducing pain 
associated with endometriosis. Five studies [36, 41, 46–48] 
found progestins to be significantly more efficacious than 
comparator interventions (placebo (n = 2), expectant man-
agement (n = 1) and an OCP (n = 1)) for reducing pain asso-
ciated with endometriosis.

A 2012 study [47] conducted in Thailand compared the 
efficacy of the LNG-IUS to expectant management in reduc-
ing dysmenorrhoea, non-cyclic pelvic pain and dysparaeunia 

associated with endometriosis after 12 months. This study 
identified that compared to expectant management (n = 27), 
LNG-IUS (n = 28) significantly reduced dysmenorrhoea 
(p = 0.006) and non-cyclic pelvic pain (p = 0.038), but not 
dysparaeunia (p = 0.831). A second 2012 study [36] from 
Thailand found that depot medroxyprogesterone acetate 
(DMPA) (n = 42) was more effective than an OCP (n = 42) 
in reducing dysmenorrhoea (p = 0.039), but not other pain 
symptoms associated with endometriosis at 24 weeks.

Two studies [41, 46] comparing daily dienogest to pla-
cebo found dienogest to significantly reduce pain com-
pared to placebo. One of these, a 2018 trial [41] conducted 
in China, found that women who received dienogest daily 
(n = 126) compared to placebo (n = 129) experienced sig-
nificantly reduced endometriosis-associated pelvic pain 
(EAPP). This study identified a mean reduction in VAS 
scores, representing EAPP, between the two arms of 24.54 
(p < 0.0001) at 24 weeks; reflecting the greater efficacy 
of dienogest. Concurrently, a 2010 multi-centre trial [46] 
(n = 33) conducted in Germany, Italy, and Ukraine compared 
the efficacy of dienogest (n = 102) versus placebo (n = 96) 
in reducing EAPP. VAS score reductions were significantly 
greater among women in the dienogest arm who, on aver-
age, experienced a VAS score reduction of 12.3 (p < 0.0001) 
more than those in the placebo arm.

Finally, a 2017 study [48] conducted in Thailand 
found that women who received daily desogestrel (n = 20) 
compared to placebo (n = 20) experienced significantly 
reduced dysmenorrhoea (p = 0.005), non-cyclic pelvic pain 
(p = 0.007) and overall pain (p = 0.005), but no difference 
in dysparaeunia (p = 0.342). Additionally, the number of 
mefenamic acid tablets consumed by those receiving des-
ogestrel was significantly lower than those receiving placebo 
(p = 0.036), however, there was no significant difference in 
acetaminophen intake between the two arms of the study 
(p = 0.659).

Fibroids

Two studies [50, 51] evaluated the efficacy of progestins 
in reducing pain associated with fibroids. In each of these 
studies, no significant difference between progestins and 
comparator interventions for the reduction of fibroid-related 
pain was identified. However, both studies were found to 
be at a high risk of bias, therefore, their findings should be 
interpreted with caution.

One study [50], a multi-centre RCT conducted in France 
in 2000, compared lynestrenol to leuprorelin (a GnRH ago-
nist). This study found that the women receiving lynestrenol 
(n = 23) experienced a reduction in pelvic pain as measured 
by the VAS from 4.05 at baseline to 2.20 at week 16. Mean-
while, women who received leuprorelin (n = 33) recorded 
a reduction in VAS of 4.86 at baseline to 1.36 at week 16. 
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The authors concluded that both interventions significantly 
reduced pain with no significant differences between study 
groups.

A 2023 study [51] conducted in the UK compared the 
efficacy of LNG-IUS to UPA; a selective progesterone 
receptor modulator. Among women with fibroids, those 
receiving LNG-IUS (n = 38) experienced a greater reduc-
tion of, on average, six points on the UFS-QOL compared 
to those receiving UPA (n = 43); however, this was not 
statistically significant.

Adverse effects

There was a diverse range of adverse effects recorded 
by participants of the included studies, with differences 
between those treated with progestin and comparator 
interventions (Table 3). The most common adverse effect 
encountered by women receiving a progestin therapy was 
spotting/irregular bleeding; mentioned in 12 studies [31, 
33–38, 40, 41, 43, 45, 48] with incidence ranging between 
5.4% and 95%. Four of these studies [35, 37, 45, 48] stated 
the rate of spotting/irregular bleeding to be significantly 
higher among women receiving progestins versus compar-
ator interventions, in one study [38] this was reversed and 
spotting/irregular bleeding was significantly more com-
mon in the comparator arm whilst in the remaining seven 
studies [31, 33, 34, 36, 40, 41, 43] statistical significance 
was not mentioned. Comparatively, the most common 
adverse effect for women receiving comparator interven-
tions was hot flushes. Seven studies [31, 35–37, 40, 45, 50] 
mentioned this, notably in all except one the comparator 
intervention was a GnRH agonist. Overall, the incidence 
of hot flushes in these studies ranged between 11.1% and 
86.4%, with three studies [35, 37, 45] demonstrating a sig-
nificantly higher rate among women receiving comparator 
interventions. In the remaining four studies [31, 36, 40, 
50] statistical significance was not stated. Other frequently 
recorded adverse effects common to both arms were head-
ache, nausea, breast tenderness and weight gain.

Bone mineral density

Five studies [32, 37, 40, 41, 45] included an analysis of 
the impact of treatment with progestins and comparator 
interventions on BMD. In two studies [32, 41] neither 
progestins nor comparator interventions caused significant 
reductions in BMD. In three studies [37, 40, 45] progestin 
use was associated with statistically significant reductions 
in BMD, ranging from − 1.0 to − 0.50%. Notably, in two 
of these [37, 45], changes in BMD were no longer statisti-
cally significant after 12 months of follow-up. Further, 

across all three studies where BMD fell, progestins caused 
significantly lower reductions in BMD compared to GnRH 
agonist comparators.

Discussion

Main findings

To our knowledge, this is the first review to compile evi-
dence from RCTs assessing the analgesic efficacy of pro-
gestins across multiple gynaecological conditions. This 
review collated and compared 21 RCTs representing a total 
of 1317 women treated with progestins and 1428 treated 
with comparator interventions evaluating the analgesic 
efficacy in the context of endometriosis and fibroids. The 
19 trials concerning endometriosis suggest that progestins 
are efficacious in reducing pain, with all but one show-
ing a significant reduction in pain levels overall. Further, 
there were five studies where progestins were superior 
compared to other therapies in reducing pain associated 
with endometriosis. Limited and low-quality evidence 
examining the efficacy of progestins for the management 
of pain associated with fibroids was identified. The two 
included trials suggest that progestins reduced pain, how-
ever, neither found a significant difference between pro-
gestins and comparator interventions for doing so. Con-
cerning adverse effects, spotting/irregular bleeding was 
more common among those receiving progestins whilst 
hot flushes were the main side effect experienced by those 
receiving GnRH agonists. Of the five studies that assessed 
treatment impacts on BMD, three found that progestins 
significantly reduced BMD. Notably, in all three instances 
these impacts were significantly less than those produced 
by comparator interventions and in two of the three stud-
ies where reductions in BMD were observed, reductions 
were no longer statistically significant after 12 months of 
follow-up.

Comparison to existing evidence

Our review builds upon the findings of a 2022 meta-analy-
sis that found progestins significantly improved pain symp-
toms associated with endometriosis [28]. Notably, this 
meta-analysis relied heavily on data from observational 
studies, identifying only four eligible RCTs. Our review 
identified several new RCTs published since the comple-
tion of a 2019 systematic review that assessed the efficacy 
of hormonal contraception, including progestin therapies, 
on outcomes in endometriosis [27]. Both reviews echo 
our findings that progestins are efficacious as analgesics 
in the setting of endometriosis. We were able to expand 
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upon these findings to a greater range of progestins using 
data from recent RCTs only. There are also data in the 
literature that conflict with these findings. For example, a 
2012 Cochrane review identified 13 RCTs relating to the 
effectiveness of progestagens and anti-progestagens for 
reducing pain associated with endometriosis. Ultimately 
that review concluded there was only limited evidence 
available to suggest progestagens and anti-progestagens 
were effective in achieving pain reduction [52].

While both studies [50, 51] relating to progestin use for 
management of fibroid-related pain determined that they 
were effective in reducing fibroid-related pain, both were 
found to be at a high risk of bias and neither were able to 
determine whether progestins were more efficacious than 
comparator interventions. These inconclusive findings are 
mirrored by the findings of a 2020 Cochrane review of four 
studies which examined the role of progestogens and pro-
gestogen-releasing intrauterine systems for the treatment of 
uterine fibroids [53]. Ultimately, that review was unable to 
draw conclusions about the efficacy of progestins for manag-
ing fibroids and fibroid-related pain due to very low study 
quality and methodological flaws [53].

The finding of our review that the negative impacts on 
BMD caused by progestins are short lived is consistent with 
the results of a 2005 systematic review of 39 studies [54]. 
That review identified that women receiving DMPA had 
lower BMD than those who did not, however, that these 
reductions were within one standard deviation and recovered 
spontaneously after discontinuation [54]. Additionally, our 
review illustrated that compared to GnRH agonists, impacts 
on BMD caused by progestins were lower. This finding is 
mirrored in a 2014 systematic review of four RCTs which 
found that GnRH agonists produced greater reductions in 
BMD compared to progestogens [55].

Strengths and weaknesses

Strengths of this review include well-defined eligibility criteria 
and a comprehensive search strategy, enabling the detection of 
contemporary and relevant RCTs in keeping with our research 
question. Compared to similar reviews, we compiled data from 
RCTs only, therefore, minimising bias associated with using 
data from observational studies. The wide scope of this review 
is a strength; we included a variety of progestins, routes of 
administration, doses and treatment durations, and we consider 
these data valuable in understanding the efficacy of different 
progestin therapies in various contexts. Concurrently, how-
ever, the heterogeneity of included studies made it difficult to 
draw definitive conclusions and at times to make meaningful 
comparisons across studies. Another weakness of this review 
was the dearth of evidence pertaining to fibroids and PMS, 
limiting the generalisability of our findings to these conditions 
and limiting our ability to comprehensively answer our initial 

research question. The execution of the search strategy across 
only two databases may mean we missed potentially relevant 
articles. Importantly, the representativeness of our findings 
may also be undermined by our search strategy which did not 
specifically seek out relevant articles that included trans and 
gender-diverse individuals with uteri. Our decision to include 
studies deemed to be at a high risk of bias may impinge on the 
robustness of our findings, especially those relating to fibroids. 
Concerning the geographic distribution of included studies, 
most were conducted in high-income countries with limited 
representation from low- and middle-income settings, there-
fore potentially limiting the applicability of our findings to 
these contexts. As we did not conduct a meta-analysis, quan-
titative assessment of the pooled effectiveness of progestin 
therapies for pain management was not performed.

Implications on practice

The added value of this review is its comparison of the 
analgesic efficacy of progestins across multiple conditions. 
This review reiterates the efficacy of progestins in reduc-
ing endometriosis-related pain, affirming their viability as 
alternative analgesics with a lower thrombosis risk to an 
OCP. To a lesser extent, this review suggests that progestins 
may be effective in reducing fibroid-related pain, however, 
more data are needed to demonstrate this. This review also 
highlighted that various types and administration routes of 
progestins were effective as analgesics, underscoring their 
versatility and potential to be personalised to unique patient 
needs. In terms of impact on BMD, compared to GnRH ago-
nists, this review demonstrated that progestins might be less 
deleterious to BMD, indicating their potential utility as safer 
long-term analgesics in patients at high risk of BMD loss 
and associated sequelae.

Future research

The inability of this review to identify any contemporary 
studies investigating the efficacy of progestins for the man-
agement of PMS-related pain indicates an area of future 
investigation. Concurrently, the very limited representation 
of studies relating to fibroid-related pain warrants further 
investigation and robust research. Further studies evaluating 
the existence of a dose–response relationship across all three 
conditions would be valuable. Finally, the lack of studies 
comparing surgical and medical therapies for the manage-
ment of endometriosis-related pain included in our review 
was reflected in other studies, indicating the need for further 
research in this space [15].
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Conclusion

Our findings demonstrate evidence for the efficacy of pro-
gestins in the management of pain associated with endome-
triosis and limited data suggesting they may be efficacious 
in reducing pain associated with fibroids. Further robust 
research and data are required to confirm whether progestins 
are efficacious in reducing pain associated with fibroids and 
PMS, and to establish to what extent dose–response relation-
ships may play in maximising analgesic efficacy across all 
three conditions.
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