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Effects of adenomyosis on in vitro
fertilization treatment outcomes: a
meta-analysis

Grace Younes, M.D. and Togas Tulandi, M.D., M.H.C.M.
Department of Obstetrics and Gynecology, McGill University, Montreal, Quebec, Canada

Objective: To systematically review and summarize the existing evidence related to the effect of adenomyosis on fertility and on
in vitro fertilization (IVF) clinical outcomes, and to explore the effects of surgical or medical treatments.

Design: Meta-analysis.

Setting: Not applicable.

Patient(s): An electronic-based search was performed with the use of the following databases: Pubmed, Embase, Ovid Medline,
Cochrane Central Register of Controlled Trials, and Google Scholar, identifying all related articles up to November 2016. We
included 11 comparative studies that evaluated the clinical outcomes of IVF treatments in women with (519 patients) and without
(1,535 patients) adenomyosis diagnosed with the use of magnetic resonance imaging or transvaginal ultrasound. We also separately
evaluated four articles comparing fertility outcomes in two groups of infertile adenomyotic patients untreated and treated surgically
or medically with the use of GnRH agonist (GnRHa).

Intervention(s): None.

Main Outcome Measure(s): Primary outcome: clinical pregnancy rate after IVF. Secondary outcomes: rates of implantation, ongoing
pregnancy, live birth, miscarriage, and ectopic pregnancy. The summary measures were expressed as odds ratio (OR) and 95% confi-
dence interval (CI).

Result(s): The rates of implantation, clinical pregnancy per cycle, clinical pregnancy per embryo transfer, ongoing pregnancy, and live
birth among women with adenomyosis were significantly lower than in those without adenomyosis. The miscarriage rate in women
with adenomyosis was higher than in those without adenomyosis. It appears that surgical treatment or treatment withf GnRHa increases
the spontaneous pregnancy rate in women with adenomyosis.

Conclusion(s): Adenomyosis has a detrimental effect on IVF clinical outcomes. Pretreatment with the use of long-term GnRHa or long
protocol could be beneficial. (Fertil Steril® 2017;108:483-90. ©2017 by American Society for Reproductive Medicine.)
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denomyosis is a benign disor-
A der where basal endometrial

glands and stroma are found
in the myometrium with reactive hy-
perplasia of the surrounding smooth
muscle myometrial cells (1-3).
Traditionally, the diagnosis was made
by means of histopathologic
examination. With the evolution of
magnetic resonance imaging (MRI)
and high-quality transvaginal ultra-
sound (TVUS), today the diagnosis can
be made with a level of accuracy of

80%-90% without the need for exci-
sional surgery (4-7).

Adenomyosis is associated with
enlarged uterus, pelvic pain, excessive
vaginal bleeding, and decreased qual-
ity of life (8). It has also been linked
with poor obstetrical outcomes. In a
matched case-control study, women
with adenomyosis had increased pre-
term delivery and preterm premature
rupture of membrane (9). However,
its effect on fertility remains
debatable.
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Several theories have been pro-
posed, including impaired uterotubal
transport (10), reduced sperm function
due to high levels of nitric oxide in
the uterine cavity (11), impaired im-
plantation, altered uterine contractility,
and many others (12-19).

Results of studies evaluating the ef-
fects of adenomyosis on the outcome of
in vitro fertilization (IVF) treatment
have been mixed (20-30). A previous
meta-analysis of nine articles
concluded that adenomyosis might
have a negative impact on IVF treat-
ment outcomes. It decreases the rates
of implantation and clinical pregnancy
and increases the miscarriage rate. The
heterogeneity among the studies in
that meta-analysis was high (31).
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Adenomyosis in infertile women can be treated surgically
or medically with the use of GnRH agonist (GnRHa). Surgical
excision is usually reserved for focal adenomyosis or adeno-
myoma. GnRHa has an antiproliferative effect on the tissue,
induces apoptosis, and reduces inflammatory reaction and
angiogenesis (32). The use of GnRHa treatment for adeno-
myosis and its effect on fertility is mostly based on case
reports (33-37). Two retrospective studies suggest that long-
term GnRHa treatment in women with adenomyosis before
frozen-embryo transfer is associated with increased clinical
pregnancy rate (38, 39). However, to date, there is
insufficient evidence to support the preference of one
treatment for adenomyosis over another.

The purpose of the present review was to determine the
effect of adenomyosis on fertility and on IVF clinical out-
comes, and to explore the effects of surgical or medical
treatments.

MATERIAL AND METHODS
Search Strategy

We conducted an electronic-based search with the use of the
following databases: Pubmed, Embase, Ovid Medline, Co-
chrane Central Register of Controlled Trials, and Google
Scholar. The following medical subject heading terms, key-
words, and their combinations were used: “adenomyosis,”
“adenomyoma,” “in vitro fertilization,” “assisted reproduc-
tive technology,” “implantation rate,” “pregnancy,” “miscar-
riage,” “live birth,” “infertility,” “subfertility,” “treatment.”
Both authors assessed each trial independently and had no
discrepancies. The search was limited to full-length manu-
scripts published in English in peer-reviewed journals up to
November 2016. The reference lists of all included articles
and relevant reviews and meta-analyses were reviewed to
search for other relevant articles.

LIS

”

Study Selection

We included all comparative studies that compared clinical
outcomes of IVF treatments between two infertile groups:
women with adenomyosis diagnosed by MRI or TVUS, and
those without the diagnosis of adenomyosis.

We also evaluated separately all articles comparing
fertility outcomes in two groups of infertile adenomyosis
patients untreated and treated surgically or medically.
We excluded review articles, case reports and case series,
video reports, and articles written in languages other
than English.

Data Extraction and Analysis

The review was made in accordance with the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-analyses) statement (Supplemental Fig. 1; available
online at www.fertstert.org). All articles were reviewed
and the following data recorded: year of publication, study
design, study population, numbers of patients and cycles,
diagnostic method, treatment protocol, and rates of im-
plantation, clinical pregnancy, ongoing pregnancy, live
birth, miscarriage, and ectopic pregnancy. Methodologic

quality assessment of nonrandomized studies was made
for potential risk of bias with the use of the Newcastle-
Ottawa scale for observational studies (Supplemental
Table 1; available online at www.fertstert.org). Clinical
pregnancy rate and other secondary clinical outcomes are
expressed as odds ratio (OR) and 95% confidence interval
(CI). The meta-analysis was done with the use of a fixed-
effect model.

RESULTS

Of a total 307 articles, we included 15 studies (Supplemental
Fig. 1): 11 observational studies on clinical outcome of IVF
(Table 1) and four retrospective studies evaluating the effects
of surgical or medical treatment of adenomyosis on fertility
(Table 2). Of the 11 studies on IVF outcome, five were prospec-
tive cohort studies (20, 22, 25, 26, 29) and six were retrospective
cohort studies (21, 23, 24, 27, 28, 30). These studies compared
the clinical outcomes of IVF treatment among infertile women
with and without adenomyosis. The primary outcome was
clinical pregnancy rate, and the secondary outcomes were the
rates of implantation, miscarriage, ongoing pregnancy rate,
live birth, and ectopic pregnancy. Two of the four
retrospective studies compared fertility outcomes of infertile
women with adenomyosis treated by means of conservative
surgery and GnRHa or with the use of GnRHa alone. The
authors examined the cumulative pregnancy rate 3 years
following the treatment (40, 41). The other two studies
compared infertile women with adenomyosis treated with the
use of long-term GnRHa before IVF treatment and those
without GnRHa treatment (38, 39).

We evaluated the quality of the studies based on the
Newcastle-Ottawa scale for observational and nonrandom-
ized studies (Supplemental Tables 1 and 2; available online
at www.fertstert.org). All studies had a score that ranged
from 5 to 8. All studies had a good selection of
participants except one that included only women with
colorectal endometriosis (20). In all studies, it was difficult
to assess whether there was loss of follow-up. In eight
studies, there was no adequate comparability of study
groups (20, 22, 25, 28-30, 40, 41).

The definition of clinical pregnancy differed between
studies: ultrasound evidence of fetal cardiac activity (22, 23,
27, 28, 38) and intrauterine gestational sac at 5-6 weeks of
gestation (20, 26, 39), 7-8 weeks of gestation (21, 24), and
unspecified time (25, 29). Three studies did not define
clinical pregnancy (30, 40, 41). Martinez-Conejero et al. fol-
lowed the patients until term (30), and five studies reported
live births (21, 23, 26, 27, 29). All 11 studies in the meta-
analysis evaluated IVF clinical outcomes among infertile
women with and without adenomyosis.

The main characteristics of the included studies are listed
in Table 1. Although all of the studies included infertile pa-
tients and most included infertile women with various causes
of infertility, three studies included specific populations, such
as patients with colorectal endometriosis (20), women under-
going oocyte donation cycles (30), and infertile women with
surgically proven endometriosis (28). The study populations
included different percentages of women with endometriosis
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TABLE 1

Main characteristics of the included studies on adenomyosis and its effect on IVF treatment outcomes.

Authors

Ballester et al. (2012)
(20)

Benaglia et al. (2014)
(26)

Chiang et al. (1999) (29)

Costello et al. (2011) (27)

Martinez Conejero et al.
(2011) (30)

Maubon et al. (2010)
(25)

Mijatovic et al. (2010)
(28)

Salim et al. (2012) (22)

Thalluri et al. (2012) (24)

Study design

Prospective multicenter
study

Prospective cohort study

Prospective cohort study

Retrospective cohort
study

Retrospective cohort
study

Prospective cohort study

Retrospective cohort
study

Prospective cohort study

Retrospective cohort
study

Younes. Adenomyosis and IVF treatment outcomes. Fertil Steril 2017.

Study population

Infertile women with
colorectal
endometriosis and no
previous surgery for
deep infiltrating
endometriosis or
adenomyosis
undergoing IVF/ICSI
treatments

Infertile women
undergoing first IVF/
ICSI treatment

Infertile women
undergoing TVUS
before IVF treatment

Infertile women for
various causes
undergoing first IVF/
ICSI treatment

Infertile women
undergoing oocyte
donation cycle

Infertile women
undergoing pelvic
MRI before IVF
treatment

Infertile women with
surgically proven
endometriosis
undergoing first IVF/
ICSI cycle after long-
term GnRHa
treatment

Infertile women
undergoing first IVF/
ICSI cycle

Infertile women
undergoing first IVF/
ICSI treatment and
single transfer of a
good-quality embryo

Age
23-42, median 33

Mean 36

18-42

39-42, mean 40.5

21-43, mean 33

Mean 33

Mean 34

<39

No. of
patients with
adenomyosis

21

49

37

152 patients,
328 cycles

39

20

38

No. of
patients
without

adenomyosis

54

49

144

164

147 patients,
331 cycles

113

54

256

175

Method of
diagnosis

MRI

TVUS

TVUS

TVUS

TVUS

MRI

TVUS

TVUS

TVUS

Treatment protocol

e Long protocol with
GnRHa

e Short protocol with
GnRHa

e Antagonist protocol

e Long protocol with
GnRHa

e Short protocol with
GnRHa

e Antagonist protocol

e Long protocol with
GnRHa

e Short protocol with
GnRHa

Long protocol with
GnRHa

Oocyte donation
protocol with HRT

e Long protocol with
GnRHa
e Antagonist protocol

>3 mo GnRHa (mean

5 mo, range 3-
26 mo)

Long protocol with
GnRHa

Antagonist protocol

No. of
IVF cycles

1-3
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TABLE 1

Continued.

Authors
Yan et al. (2014) (21)

Study design Study population

Infertile women
undergoing IVF/ICSI
treatment with
adenomyosis
diagnosed by TVUS

Infertile women
undergoing IVF for
various causes

Retrospective cohort
study

Youm et al. (2011) (23) Retrospective cohort

study

Age

<42, mean 34

No. of
No. of patients
patients with without Method of No. of
adenomyosis adenomyosis diagnosis Treatment protocol IVF cycles
77 77 TVUS e Long GnRHa protocol 1
e Short GnRHa protocol
e Ultrashort agonist
protocol
e Mild stimulation
482 (73 cycles) 302 (397 cycles)  TVUS Short GnRHa protocol 1-2

Note: GnRHa = gonadotropin-releasing hormone agonist; ICSI = intracytoplasmic sperm injection; HRT = hormone replacement therapy; IVF = in vitro fertilization; MRl = magnetic resonance imaging; TVUS = transvaginal ultrasound.

2 Only the group with thickness >2.5 cm was considered in this meta-analysis.

Younes. Adenomyosis and IVF treatment outcomes. Fertil Steril 2017.

TABLE 2

Studies evaluating the effects of treatment of adenomyosis on fertility/IVF outcome.

Authors
Al Jama et al. (2011) (40)

Wang et al. (2009) (41)

Niu et al. (2013) (38)

Park et al. (2016) (39)

Study design

Retrospective
cohort study

Retrospective
cohort study

Retrospective
cohort study

Retrospective
cohort study

Study population

Infertile patients with
adenomyosis

Patients with
adenomyosis and
unexplained infertility

Infertile women with
adenomyosis
undergoing frozen-
embryo transfer

Infertile women with
adenomyosis
undergoing fresh- or
frozen-embryo
transfer

Patient group A (n)

18 patients treated with
surgery + GnRHa

28 treated with surgery
+ GnRHa therapy

194 treated with GnRHa
and HRT

87 women/105 cycles
with GnRHa
treatment before
fresh transfer

Note: Abbreviations as in Table 1.

Younes. Adenomyosis and IVF treatment outcomes. Fertil Steril 2017.

Patient group B (n)

22 patients treated with
GnRHa alone

37 treated with 6 mo
GnRHa alone

145 treated with HRT
alone

116 women/147 cycles
without GnRHa
treatment before
fresh transfer

Method of
diagnosis

TVUS and
MRI

TVUS and
pathology

TVUS

TVUS

Treatment

6 courses of GnRHa

Surgery vs. 6 mo GnRHa

3.75 mg leuprolide
acetate, 28 days later
1.875 mg, and
21 days later plus
HRT; or HRT alone

Goserelin 3.75 mg for 2—
3 months

Outcome

Spontaneous
pregnancy
within 3y

Spontaneous
pregnancy
within 3y

Clinical
pregnancy
after 1 cycle

Clinical
pregnancy
after 1-2 IVF
cycles



as a diagnosis for infertility. Two studies included a popula-
tion of only women with endometriosis (20, 28). Table 1
presents the 11 studies (2,054 patients) included in the
meta-analysis, consisting of 519 patients with and 1,535
without adenomyosis. Effects of surgical or medical treatment
on fertility or IVF outcome are presented in Table 2.

Spontaneous Pregnancy Rate After Surgery

Two studies examined the effect of a combined treatment with
the use of conservative surgery and GnRHa versus GnRHa
treatment alone (40, 41). It appears that surgery is
associated with increased pregnancy rate (Fig. 1A; OR 6.22,
95% CI 2.34-16.54). However, the number of samples in the
studies were small.

Focal Versus Diffuse Adenomyosis

Two studies compared the effects of focal versus diffuse ad-
enomyosis on IVF outcome (26, 39). The pooled results gave

Fertility and Sterility®

an OR of 1.36 favoring focal adenomyosis; however, the CIs
were 0.67-2.75 (Fig. 1B).

Implantation and Pregnancy Outcome

The rates of implantation, clinical pregnancy per cycle, clin-
ical pregnancy per embryo transfer, ongoing pregnancy,
and live birth among women with adenomyosis were signif-
icantly lower than among those without adenomyosis (Figs.
1C, 1D, and 2). The miscarriage rate in women with
adenomyosis was higher than in those without adenomyosis
(Fig. 2D; OR 2.2, 95% CI 1.53-3.15). Live birth rate per cycle
was reported in five studies (21, 23, 26, 27, 29). The
presence of adenomyosis was associated with a 41%
decrease in live birth rate (Fig. 2C; OR 0.59, 95% CI 0.42-0.82).

Effects of GnRHa Pretreatment before IVF

The effects of GnRHa treatment before IVF in women with ad-
enomyosis were evaluated in two studies. One study
compared combined GnRHa with add-back or add-back

A Odds ratio meta-analysis plot [fixed effects]

Al-Jama et al .

5.07 (0.91, 34.84)

Wang et al 7.15(1.76, 34.11)

combined [fixed] 6.22(2.34, 16.54)

r T T T 1
0.5 1 2 5 10 100

odds ratio (95% confidence interval)
C Odds ratio meta-analysis plot [fixed effects]
Benaglia et al B 1.73(0.78, 3.88)
Costello et al L 0.86 (0.41, 1.73)

Salim et al

0.56 (0.18, 1.43)

Youm et al 0.47 (0.30, 0.73)

—-

N

r T T T 1
0.1 0.2 0.5 1 2 5

combined [fixed] 0.66 (0.49, 0.88)

odds ratio (95% confidence interval)

B QOdds ratio meta-analysis plot [fixed effects]

Park et al .
Benaglia et al .

1.41 (0.53, 3.99)

1.27(0.35, 4.57)

combined [fixed] 1.36 (0.67, 2.75)

T T
0.2 0.5 1 2 5

odds ratio (95% confidence interval)
D Odds ratio meta-analysis plot [fixed effects]

Benaglia et al 1.88 (0.75, 4.75)
Chiang et al 1.29 (0.37, 3.95)
Costello et al 1.25 (0.51, 2.94)
Martinez et al *.—% 0.83 (0.60, 1.15)
Miatovic et al 0.98 (0.31, 3.15)
Thalluri et al —_— 0.39 (0.15, 0.90)
Yan et al 0.78 (0.37, 1.62)
Youm et al —a— 0.36 (0.20, 0.62)
combined [fixed] % 0.75 (0.61, 0.93)

U T T T 1

0.1 0.2 0.5 1 2 5

odds ratio (95% confidence interval)

(A) Cumulative spontaneous clinical pregnancy rate in women who underwent surgery for adenomyosis and who did not (favoring surgery). (B)
Clinical pregnancy rates after fresh-embryo transfer in women with diffuse (left of vertical line) and focal adenomyosis (right of vertical line). (C)
Implantation rates in women without and with adenomyosis. (D) Clinical pregnancy rate per embryo transfer in women without and with

adenomyosis.

Younes. Adenomyosis and IVF treatment outcomes. Fertil Steril 2017.
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A Odds ratio meta-analysis plot [fixed effects]
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0.01 0.1 0.2 0.5 1 2 5
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D Odds ratio meta-analysis plot [fixed effects]
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Chiang et al e 7.50 (0.84, 91.48)
Costello et al — R 0.40 (0.04, 2.18)
Martinez et al { 2.50 (1.37, 4.64)
Miatovic et al R 0.65(0.12, 3.28)
Salim et al 35.00 (1.74, 576.62)
Thaluri et al 2.89 (0.05, 40.04)
Yan et al —— 2.24(0.71,7.21)
Youm et al - 7.34(2.66, 20.04)
combined [fixed] e 2.20(1.53, 3.15)
001 0102 05 1 2 5 10 100 1000

odds ratio (95% confidence interval)

(A) Clinical pregnancy rate per cycle in women without and with adenomyosis. (B) Ongoing pregnancy rate per cycle in women without and with
adenomyosis. (C) Live birth rate per cycle in women without and with adenomyosis. (D) Miscarriage rate in women without and with adenomyosis.

Younes. Adenomyosis and IVF treatment outcomes. Fertil Steril 2017.

treatment alone before frozen-embryo transfer (38) and
another compared GnRHa versus no treatment before fresh-
embryo transfer (39). The results showed that pretreatment
with GnRHa appears to be beneficial to the pregnancy rate.

DISCUSSION

Adenomyosis in infertile women has been encountered more
frequently in recent years, owing to an improved diagnostic
test with the use of high-resolution ultrasound as well as to
the increasing age of women seeking fertility treatment. Yet
the diagnosis of adenomyosis is often overlooked and not
taken into consideration when planning an IVF treatment.
In general, the detrimental effect of adenomyosis on IVF
outcome appears to be related to reduced rates of implantation
and pregnancy, increased risk of early pregnancy loss, and, as
a result, a decrease in live birth rate. Our results are in agree-
ment with those that have been previously published (31).
There are various hypotheses concerning the effects
of adenomyosis on implantation, including impaired
endometrium-myometrium interface, altered uterine peri-
staltic activity (12), altered endometrial-myometrial vascular

growth, increased levels of prostaglandins in the ectopic
endometrial epithelium (13, 14), higher expression of
aromatase cytochrome P450 in the eutopic endometrium
(15), decreased integrin (3, osteopontin, and leukemia-
inhibiting factor, and impaired HOXA-10 gene function dur-
ing the implantation window (16-19).

It appears that diffuse adenomyosis fares worse than focal
or localized adenomyosis (Fig. 1B). Furthermore, focal adeno-
myosis can be easily excised, leading to increased pregnancy
rates (40, 41) (Fig. 1A). A few authors have also reported
surgical treatment of diffuse adenomyosis (41). Instead of
surgical excision, pre-IVF treatment with the use of GnRHa
is certainly less invasive and more practical. GnRH receptors
are present in the adenomyotic tissue, and GnRHa induces
apoptosis and reduces the inflammatory reaction and angio-
genesis (32). The results show that long-term GnRHa before
IVF treatments improved the pregnancy rate (38, 39).
However, there were only two studies available for our
analysis. The disadvantages of using long-term GnRHa are
longer ovarian stimulation and higher gonadotropin doses,
especially in the fresh cycle. Its use before frozen cycles could
be more cost-effective.
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Although unavoidable, the studies included in our meta-
analysis are heterogenous, which might cause some biases in
the results. There were differences in the participants’ age, dura-
tion of infertility, type of down-regulation protocol used, num-
ber and quality of the transferred embryos, number of IVF cycles
performed, and the clinical outcomes assessed in the studies. In
addition, the infertility diagnosis differed among studies. Two
studies included only patients with endometriosis (20, 28), and
in other studies the fraction of patients with endometriosis
varied widely. The existence of endometriosis might be a
confounding factor. It is unclear whether the concomittant
endometriosis was untreated or treated either medically or
surgically. However, even in the studies in which the
proportion of patients with endometriosis was low (2.3% and
8%0), the presence of adenomyosis led to a reduced clinical
pregnancy rate and increased miscarriage rate (22, 24). In one
study using a population with donor eggs, adenomyosis did
not affect the rates of implantation and clinical pregnancy.
However, the miscarriage rate was high and the term
pregnancy rate was reduced (30).

Endometriosis is often found in women with adenomyo-
sis, which might be an additional cause for infertility. There
were two studies evaluating this issue (38, 39). In the study
by Niu et al., concomitant endometriosis was found in 7.7%
of the GnRHa group and in 6.9% of the non-GnRHa group,
and the pregnancy rates were higher in the GnRHa group
(38). Park et al. reported no endometriosis among their pa-
tients except adenomyosis, and the pregnancy rate was higher
in the GnRHa group than in the nontreated group (39).

The IVF protocols in the studies varied including the use
of long-term GnRHa before IVF treatment (28), long protocol
(22, 27), short protocol (23), and antagonist protocol (24).
Long-term GnRHa treatment and long protocol might have
a therapeutic effect on adenomyosis and improve the IVF
outcome. Indeed, a previous meta-analysis (31) found no ef-
fect of adenomyosis on the clinical outcome of a long protocol
treatment. However, only two studies could be included in
that analysis.

The definite diagnosis of adenomyosis is by histopathol-
ogy of the uterine specimen. However, current imaging, such
as MRI or TVUS, can detect adenomyosis to a certain extent.
Perhaps those patients have a more severe degree of adeno-
myosis than those whose uterus contains microscopic adeno-
myosis only. The patients in the present meta-analysis
suffered from clinically relevant adenomyosis. They are the
women that we see in daily practice. In the context of infer-
tility and IVF, treatment is indicated for women with symp-
tomatic as well as asymptomatic adenomyosis. These
women may benefit from prolonged GnRHa treatment or
long protocol.

Different ultrasound criteria of adenomyosis have been
used, including heterogeneous myometrial area, globular
asymmetric uterus, irregular cystic spaces, myometrial linear
striations, poor definition of endometrial myometrial junc-
tion, myometrial anterior posterior asymmetry and thick-
ening of anterior and posterior myometrial wall, and
increased or decreased echogenecity. The presence of adeno-
myoma is suggested by the presence of nonhomogeneous cir-
cumscribed areas in the myometrium with indistinct margins.

Fertility and Sterility®

MRI criteria of adenomyosis include myometrial mass with
indistinct margins of primarily low intensity, diffuse or local
widening of junctional zones on T2-weighted images with
thickness >12 mm, uterine enlargement, and small hypoin-
tense myometrial spots (4-7).

The severity of adenomyosis was not stated in most
studies. In any event, the present results demonstrate the dele-
terious effects of adenomyosis on the results of IVF. Our meta-
analysis is an addition to the publication by Vercellini et al.
(31), where they found that adenomyosis is associated with
reduced pregnancy rates per cycle. We included two other
studies, one of which was a well designed prospective cohort
study. Furthermore, we analyzed clinical pregnancy rates per
embryo transfer and per cycle as well as implantation rate,
ongoing pregnancy, and live birth rate. Our results on clinical
pregnancy rate and miscarriage rate support the earlier find-
ings. In addition, we analyzed four studies on the treatment of
adenomyosis surgically and medically.

We conclude that adenomyosis has a detrimental effect
on IVF clinical outcomes. It reduces pregnancy and live birth
rates and increases the miscarriage rate. It appears that pre-
IVF treatment with the use of GnRHa down-regulation is
beneficial. Further studies are needed.
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SUPPLEMENTAL TABLE 1
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Methodologic quality assessment of the included studies on adenomyosis and its effect on IVF treatment outcomes.

Author Study design
Ballester et al. (20) Prospective multicenter
Benaglia et al. (26) Prospective cohort study
Chiang et al. (29) Prospective cohort study
Costello et al. (27) Retrospective cohort study
Martinez-Conejero et al. (30) Retrospective cohort study
Maubon et al. (25) Prospective cohort study
Mijatovic et al. (28) Retrospective cohort study
Salim et al. (22) Prospective cohort study
Thalluri et al. (24) Retrospective cohort study
Yan et al. (21) Retrospective cohort study
Youm et al. (23) Retrospective cohort study

Year of
publication

2012

2014
1999

2011
2011

2010
2010
2012
2012

2014
2011

Quality of
evidence®

5

7
7
7

2 Quality of evidence assessed by means of the Newcastle-Ottawa scale for observational and nonrandomized studies, score 0-9.

Younes. Adenomyosis and IVF treatment outcomes. Fertil Steril 2017.

Comments

The cohort is not a true representative
of the average population, no
comparability of cohorts, difficult to
assess loss of follow-up

Difficult to assess loss of follow-up

No adequate comparability of cohorts,
Difficult to assess loss of follow-up

Difficult to assess loss of follow-up

No adequate comparability of cohorts,
difficult to assess loss of follow-up

No adjustment for confounding factors,
difficult to assess loss of follow-up

No adjustment for confounding factors,
difficult to assess loss of follow-up

No adjustment for confounding factors,
difficult to assess loss of follow-up

Difficult to assess loss of follow-up

Difficult to assess loss of follow-up

Difficult to assess loss of follow-up
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SUPPLEMENTAL TABLE 2

Methodologic quality assessment of the included studies on treatment of adenomyosis and its effect on fertility outcome.

Year of Quality of

Authors Study design publication evidence® Comments

Al Jama et al. (40) Retrospective 2011 6 No adjustment for confounding factors, difficult to
assess loss of follow-up

Wang et al. (41) Retrospective 2009 6 No adjustment for confounding factors, difficult to
assess loss of follow-up

Niu et al. (38) Retrospective 2013 8 Difficult to assess loss of follow-up

Park et al. (39) Retrospective 2016 8 Difficult to assess loss of follow-up

2 Quality of evidence assessed by means of the Newcastle Ottawa scale for observational and nonrandomized studies, score 0-9.

Younes. Adenomyosis and IVF treatment outcomes. Fertil Steril 2017.
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SUPPLEMENTAL FIGURE 1

Records identified through Additional Records identified
database searching through reference lists
n=303 n=4
v
Records screened
n=307
Articles excluded
>
n=258
v
Full text articles assessed for
eligibility
n=49

Excluded review articles n=14, case
reports n= 11, non- English articles
n= 6, no data on IVF outcome n=2,
no control group n=1

S

‘ !

Comparative studies on the Comparative studies on
effect of adenomyosis on IVF different treatments for
outcomes included in the adenomyosis and the effect on
review fertility/ IVF outcomes

n=11 n=4

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses) 2009 flow diagram.

Younes. Adenomyosis and IVF treatment outcomes. Fertil Steril 2017.
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