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Abstract

Background: A disintegrin and metalloproteinase with thrombospondin-like motifs (ADAMTS) is involved in inflam-
mation and fertility in women with polycystic ovary syndrome (PCOS). This study aims to assess the role of ADAMTS
level in the outcomes of in vitro fertilization and embryo transfer (IVF-ET) in women with PCOS, using a meta-analytic
approach.

Methods: We systematically searched Web of Science, PubMed, EmBase, and the Cochrane library to identify poten-
tially eligible studies from inception until December 2021. Study assess the role of ADAMTS levels in patients with
PCOS was eligible in this study. The pooled effect estimates for the association between ADAMTS level and IVF-ET
outcomes were calculated using the random-effects model.

Results: Five studies involving a total of 181 patients, were selected for final analysis. We noted that ADAMTS-1

levels were positively correlated to oocyte maturity (r=0.67; P=0.004), oocyte recovery (r=0.74; P=0.006), and
fertilization (r=0.46; P=0.041) rates. Moreover, ADAMTS-4 levels were positively correlated to oocyte recovery
(r=0.91; P=0.001), and fertilization (r=0.85; P=0.017) rates. Furthermore, downregulation of ADAMTS-1, ADAMTS-4,
ADAMTS-5, and ADAMTS-9 was associated with elevated follicle puncture (ADAMTS-1: weighted mean difference
[WMD], 7.24, P<0.001; ADAMTS-4: WMD, 7.20, P< 0.001; ADAMTS-5: WMD, 7.20, P<0.001; ADAMTS-9: WMD, 6.38,
P<0.001), oocytes retrieval (ADAMTS-1: WMD, 1.61, P<0.001; ADAMTS-4: WMD, 3.63, P=0.004; ADAMTS-5: WMD, 3.63,
P=0.004; ADAMTS-9: WMD, 3.20, P=0.006), and Germinal vesicle oocytes levels (ADAMTS-1: WMD, 2.89, P< 0.001;
ADAMTS-4: WMD, 2.19, P<0.001; ADAMTS-5:WMD, 2.19, P<0.001; ADAMTS-9: WMD, 2.89, P<0.001). Finally, the
oocytes recovery rate, oocyte maturity rate, fertilization rate, cleavage rate, good-quality embryos rate, blastocyst
formation rate, and clinical pregnancy rate were not affected by the downregulation of ADAMTS-1, ADAMTS-4,
ADAMTS-5, and ADAMTS-9 (P> 0.05).

Conclusions: This study found that the outcomes of IVF-EF in patients with PCOS could be affected by ADAMTS-1
and ADAMTS-4; further large-scale prospective studies should be performed to verify these results.

Background
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from 10 to 16% [2, 3], and it is significantly associated
with infertility, obesity, insulin resistance, type 2 diabetes,
dyslipidemia, cardiovascular disease, hepatic steatosis,
and endometrial cancer [4—6]. The hyperresponsiveness
to stimulation by luteinizing hormone and failed down-
regulation of thecal androgen production associated
with functional ovarian hyperandrogenism, might play
an important role in the pathophysiology of PCOS [7,
8]. Moreover, the insulin resistance-induced hyperin-
sulinemia augments the luteinizing hormone-induced
homologous desensitization, thereby aggravating hyper-
androgenism [9, 10]. Furthermore, follicle maturation
arrest and anovulation could be caused by hyperinsu-
linemia, which synergizes with androgen to prematurely
luteinize granulosa cells [11].

Several studies have already addressed the prognosis
of PCOS [12-14]. A systematic review and found PCOS
were associated with an increased risk of pregnancy-
induced hypertension, pre-eclampsia, gestational dia-
betes and premature delivery [12]. Moreover, they point
out the alteration of oocyte competence contributed an
important role on subfertility for patients with PCOS
[13]. Furthermore, PCOS could affect endometrium,
chronic low-grade inflammation, immune dysfunction,
altered uterine vascularity, abnormal endometrial gene
expression and cellular abnormalities [14]. Therefore,
additional potential markers for the prognosis of PCOS
should be explored for the purpose of improving the
prognosis of PCOS.

Several members of the a disintegrin and metallopro-
teinase with thrombospondin-like motifs (ADAMTS)
family have been identified in growing follicles during
ovulation and in the corpora lutea of several mammalian
species [15-23]. These findings indicate that the mem-
bers at the proteoglycanase arm of the ADAMTS fam-
ily were the most expressed. However, the expression of
all members of the ADAMTS family during folliculo-
genesis, was not systematically explored. No systematic
review or meta-analysis have been conducted to assess
the role of ADAMTS levels in the outcome of IVF-ET in
patients with PCOS. Therefore, this study was performed
to assess the potential role of members of the ADAMTS
family in IVF-ET outcomes in women with PCOS.

Methods

Data sources, search strategy, and selection criteria

The protocol of this systematic review and meta-analysis
was registered at INPLASY (ID: INPLASY202260115). The
revised Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) Statement was applied to
conduct and report this systematic review and meta-anal-
ysis [24]. Published articles assessing the role of ADAMTS
levels in patients with PCOS, were considered eligible for
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this study, and all eligible articles, regardless of the lan-
guage used for publication and the publication status,
were included. Three databases (Web of Science, PubMed,
and EmBase) and the Cochrane library, were systemati-
cally searched from their year of inception until December
2021, using the following search terms: “Polycystic ovary
syndrome” [Mesh] or “polycystic ovary syndrome” or
“PCOS” and “ADAMTS Protein” [Mesh] or “ADAMTS” or
“Aggrecanase-1” or “A Disintegrin And Metalloproteinase
With Thrombospondin Motifs” We also reviewed the ref-
erence lists of retrieved studies to identify any new eligible
study.

The process of literature search and study selection was
independently performed by 2 reviewers, and conflicts
between these reviewers were settled by group discus-
sion. The inclusion criteria were as follows: (1) Patients:
all patients diagnosed with PCOS; (2) Exposure: mem-
bers of the ADAMTS family, including ADAMTS-1,
ADAMTS-4, ADAMTS-5, ADAMTS-9, ADAMTS-19;
(3) Comparison: ADAMTS level; (4) Outcomes: implan-
tation, follicles punctured, oocytes retrieved, metaphase
II oocytes, germinal vesicle oocytes, and oocyte recov-
ery, oocyte maturity, fertilization, cleavage, good-quality
embryo, blastocyst formation, and clinical pregnancy
rates; and (5) Study design: no restrictions were placed
on study design.

Data collection and quality assessment

Two reviewers independently performed data abstraction
and quality assessment, and disagreement between these
reviewers was resolved by a third reviewer, after refer-
ring to the full text of the original article. The following
information were collected from included studies: first
author’s name, publication year, study design, country,
sample size, mean age, body mass index (BMI), reported
ADAMTS family members, and reported outcomes. The
quality of observational studies was assessed using the
Newcastle—Ottawa Scale (NOS), and the staring system
for each study ranged from 0-9 [25].

Statistical analysis

The associations of ADAMTS proteoglycanases level
with IVF-ET outcomes in PCOS were assigned Spear-
man coefficients, and the pooled effect estimates were
calculated using the random-effects model, which con-
sidered the underlying differences across included stud-
ies [26, 27]. The heterogeneity among included studies
was assessed using > and Q statistics, and >50.0% or
P<0.10 was considered significant heterogeneity [28,
29]. The robustness of pooled conclusions was assessed
using a sensitivity analysis through sequential removal
of individual studies [30]. All reported P values for
pooled results are 2-sided, and P<0.05 was considered
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statistically significant. All statistical analysis in our study
was performed using STATA software (version 10.0; Stata
Corporation, College Station, TX, USA).

Results

Literature search

A total of 186 articles were identified from initial elec-
tronic searches, and 113 were retained after duplicate
articles were removed. Then 84 studies were removed
for having irrelevant titles or abstracts. The remaining
29 studies were selected for full-text evaluations and 24
were excluded because of Review (n=3), insufficient data
(n=17), and other diseases (n=4). The details of the lit-
erature search and study selection are shown in Fig. 1,
and a total of 5 studies were included in the final quanti-
tative analysis [31-35].

Study characteristics
The baseline characteristics of the included studies and
recruited patients are shown in Table 1. Of the 5 studies
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included, 3 were prospective and 2 were retrospective.
One study was conducted in Turkey, 2 were conducted
in Iran, and 2 were conducted in China. The mean age
of included patients ranged from 28.6 to 30.5 years,
while the mean BMI across included studies ranged from
22.7 to 27.9 kg/m? Four studies reported on the role of
ADAMTS-1, 1 reported on the role of ADAMTS-4, 1
reported on the role of ADAMTS-5, and 1 reported on
the role of ADAMTS-9.

Quality of included studies

Table 2 summarizes the methodological quality of the
included studies, and all 5 studies were of high quality (7
or more stars); 3 studies had 8 stars and 2 had 7 stars.

Qualitative analysis

A study performed by Xiao et al., found that ADAMTS-1
level was positively correlated with the rates of oocyte
maturity, oocyte recovery, and fertilization (r=0.8313;
P=0.0403); the relationship between ADAMTS-1 levels

Web of Science,PubMed, EmBase
and Cochrane (n=186)

Articles identified after duplicate removed (n=113)

Abstracts and title excluded

A 4

during first screening (n=84)

Full-text evaluations (n=29)

Hand-search for reference (n=1)

Full-text identified after duplicate removed (n=29)

Articles excluded (n=24)
Review (n=3)

5 studies included in meta-analysis

Fig. 1 The PRISMA flowchart for the process of literature search and study selection

No sufficient data (n=17)
Other disease (n=4)
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ADAMTS-9

Study

ID P (95% Cl)

ADAMTS-1 i

Xiao 2014 [28] . o 0.89 (0.26, 1.51)

GohariTaban 2019 [30] *~— 0.48 (-0.50, 1.46)

Yang 2021 [32] — 0.37 (-0.58, 1.31)

Subtotal (I-squared = 0.0%, p = 0.607) <> 0.67 (0.21, 1.13);
P=0.004

GohariTaban 2019 [30]
Subtotal (I-squared =.%, p =)

ADAMTS-4

R 4

0.32 (-0.59, 1.23)

0.32 (-0.59, 1.23);
P=0.493

GohariTaban 2021 [31]

|
8

0.60 (~0.36, 1.56)

|

Subtotal (I-squared =.%,p=".)

ADAMTS-5

0.60 (~0.36, 1.56);
P=0.221

GohariTaban 2021 [31]
Subtotal (I-squared =.%, p=".)

NOTE: Weights are from random effects analysis

4

W

0.66 (-0.27, 1.59)

0.66 (-0.27, 1.59);
P=0.164

Fig. 2 The relationship between ADAMTS family members and oocyte maturity rate

0 2 4

and the rates of cleavage and good quality embryo, was
not statistically significant [31]. Tola et al., found no sig-
nificant association between ADAMTS-1 levels and
metaphase II oocytes; however, ADAMTS-1 levels were
positively correlated to implantation (data not shown)
[32]. GohariTaban et al., found that ADAMTS-1 lev-
els were positively correlated to oocyte recovery, oocyte
maturation, and fertilization rates. Moreover, they
pointed out that ADAMTS-9 levels were significantly
correlated to oocyte recovery and oocyte maturation
rates, while the relationship between ADAMTS-9 level
and fertilization rate was not statistically significant [33].
GohariTaban et al,, also found that ADAMTS-4 levels
were positively correlated to oocyte recovery, oocyte
maturation, and fertilization rates. Furthermore, there
were significant associations between ADAMTS-5 level
and oocyte recovery, oocyte maturation, and fertilization
rates [34]. Yang et al., found that ADAMTS-1 levels were

positively correlated to oocyte maturation and good-
quality embryo rates; ADAMTS-1 levels were not associ-
ated with fertilization, cleavage, and blastocyst formation
rates [35].

Pooled Spearman coefficients

We noted that ADAMTS-1 levels were positively cor-
related to oocyte maturity rate (r=0.67; P=0.004;
without evidence of heterogeneity), while ADAMTS-4
(r=0.60; P=0.221), ADAMTS-5 (r=0.66; P=0.164),
and ADAMTS-9 (r=0.32; P=0.493) levels were not
(Fig. 2). Moreover, our results indicate that ADAMTS-1
(r=0.74; P=0.006) and ADAMTS-4 (r=0.91; P=0.001)
levels were positively correlated to oocyte recovery rate,
while ADAMTS-5 (r=0.54; P=0.279) and ADAMTS-9
(r=0.78; P=0.060) levels were not (Fig. 3). Similarly,
ADAMTS-1 (r=046; P=0.041) and ADAMTS-4
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ADAMTS-1
Xiao 2014 [28]
GohariTaban 2019 [30]

P (95% CI)

L 4

0.89 (0.26, 1.51)

Subtotal (I-squared = 0.0%, p = 0.395)

ADAMTS-9
GohariTaban 2019 [30]
Subtotal (I-squared =.%,p=".)

ADAMTS-4
GohariTaban 2021 [31]
Subtotal (I-squared =.%, p =)

ADAMTS-5

0.39 (-0.57, 1.35)

0.74 (0.2, 1.26);
P=0.006

i

0.78 (~0.03, 1.59)

0.78 (-0.03, 1.59);
P=0.060

0.91 (0.35, 1.47)

0.91 (0.35, 1.47):
P=0.001

GohariTaban 2021 [31]
Subtotal (I-squared =.%, p =.)

NOTE: Weights are from random effects analysis

o

0.54 (-0.44, 1.52)

0.54 (-0.44, 1.52);
P=0.279

L 4

Fig. 3 The relationship between ADAMTS family members and oocyte recovery rate

L
0 2 4

(r=0.85; P=0.017) levels were significantly correlated to
fertilization rate, while ADAMTS-5 (r=0.52; P=0.298)
and ADAMTS-9 (r=0.38; P=0.434) levels were not
(Fig. 4). Finally, the level of ADAMTS-1 was not asso-
ciated with cleavage (r=0.35; P=0.308), good quality
embryo (r=0.36; P=0.290), and blastocyst formation
(r=0.07; P=0.788) rates (Fig. 5).

Downregulation of ADAMTS family members and IVF-ET
outcomes

A summary of the effects of downregulation of ADAMTS
family members on IVF-ET outcomes is shown in
Table 3. We noted that downregulation of ADAMTS-1,
ADAMTS-4, ADAMTS-5, and ADAMTS-9 was asso-
ciated with a large number of punctured follicles,
retrieved, and Germinal vesicle oocytes, but did not

affect Metaphase II oocytes and oocytes recovery, oocyte
maturity, and fertilization rates. Moreover, ADAMTS-1
downregulation was not associated with cleavage, good-
quality embryo, clinical pregnancy, and blastocyst forma-
tion rates.

Discussion

This study is the first to assess the role of ADAMTS
family members in the outcomes of IVF-ET for patients
with PCOS, using the meta-analytic approach. A total of
181 patients with PCOS from 5 studies were included,
along with a wide range of patient characteristics. This
study found that the oocyte maturity, oocyte recovery,
and fertilization rates, were affected by ADAMTS-1 lev-
els. Moreover, ADAMTS-4 levels were positively corre-
lated to oocyte recovery and fertilization rates. Finally,
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ADAMTS-9
GohariTaban 2019 [30]

Study

ID P (95% CI)

ADAMTS-1 \

Xiao 2014 [28] : o > 0.83(0.10, 1.57)

GohariTaban 2019 [30] - 0.48 (-0.50, 1.46)

Yang 2021 [32] o : 0.14 (-0.54, 0.82)

Subtotal (I-squared = 0.0%, p = 0.401) <:> 0.46 (0.02, 0.91);
P=0.041

Subtotal (I-squared =.%, p=".)

ADAMTS-4
GohariTaban 2021 [31]
Subtotal (I-squared =.%, p =)

ADAMTS-5

o

0.38 (-0.57, 1.33)

0.38 (-0.57, 1.33);
P=0.434

L 4

4

0.85 (0.15, 1.55)

0.85 (0.15, 1.55);
P=0.017

GohariTaban 2021 [31]
Subtotal (I-squared =.%, p =.)

NOTE: Weights are from random effects analysis

OO

0.52 (~0.46, 1.50)

0.52 (-0.46, 1.50);
P=0.298

Fig.4 The relationship between ADAMTS family members and fertilization rate

[
0 2 4

the downregulation of ADAMTS-1, ADAMTS-4,
ADAMTS-5, and ADAMTS-9 was associated with ele-
vated follicle puncture, oocytes retrieval, and Germinal
vesicle oocytes levels.

The methodology of included studies was system-
atically assessed, and all included studies were of high
quality. The cutoff value of the ADAMTS family mem-
bers in patients with PCOS varied across the included
studies, while could affect the net effect estimates for
the role of ADAMTS family members. Moreover, 2 of
the included studies absent the representativeness of
the cohort, and several members of the ADAMTS fam-
ily were obtained from only a few of the included stud-
ies; therefore, the results are not reliable. Therefore,

the results of this study should be cautiously applied as
they require verification by further large-scale prospec-
tive studies.

We noted that ADAMTS-1 levels were positively cor-
related to oocyte maturity, oocyte recovery, and ferti-
lization rates and that downregulation of ADAMTS-1
was significantly correlated to elevated follicle puncture,
oocytes retrieval, and Germinal vesicle oocytes levels. A
possible reason for this could be the ADAMTS-1 mainly
expressed in the granulosa cells of mammalian preovula-
tory follicles, which could induced by LH through trans-
activation of the PG receptor, and suggested ADAMTS-1
play an important role in ovulation and folliculogen-
esis [17, 19, 36]. Moreover, ADAMTS-1 modulates cell
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cleavage rate
Xiao 2014 [28]

Yang 2021 [32]

P (95% Cl)

Subtotal (I-squared = 49.4%, p = 0.160)

good quality embryo rate

Xiao 2014 [28]

1

1

I

: o 0.77 (-0.05, 1.59)
1

: 0.07 (-0.44, 0.59)
1

0.35 (-0.32, 1.01);

Yang 2021 [32]

Subtotal (I-squared = 0.0%, p = 0.972)

blastocyst formation rate

Yang 2021 [32]

. P=0.308
1
1
1
:
— 0.37 (~0.58, 1.32)
1
— 0.35 (-0.59, 1.28)
1
<i> 0.36 (-0.31, 1.02);
i P=0.290
1
1
1
:
1
. 0.07 (<0.42, 0.56)

Subtotal (I-squared =.%,p=".)

NOTE: Weights are from random effects analysis

0.07 (~0.42, 0.56);
P=0.788

Fig.5 The relationship between ADAMTS-1 levels and cleavage, good-quality embryo, and blastocyst formation rates

0o 2 4

signaling and could affect the sequestration of signaling
factors within the cumulus/oocyte microenvironment
by physical or oxidative stress through versican cleavage;
this could be useful in predicting oocyte capacity and
subsequent pregnancy [37-39].

This study found the oocyte recovery and fertiliza-
tion rates to be significantly correlated to ADAMTS-4
levels, and ADAMTS-4 downregulation to be signifi-
cantly correlated to elevated follicle puncture, oocytes
retrieval, and Germinal vesicle oocytes levels. Moreo-
ver, the follicle puncture, oocytes retrieval, and Germi-
nal vesicle oocytes levels were affected by ADAMTS-5,
and ADAMTS-9 downregulation. ADAMTS-1,
ADAMTS-4, and ADAMTS-5 have overlapping effects
on aggrecan, versican, and brevican degradation
[40]. Altered levels of ADAMTS-1, ADAMTS-4, and
ADAMTS-5 could affect the main component of the
cumulus-oocyte complex, and the cumulus cells gene
expression was regarded as a most promising oocyte
quality marker [32, 41, 42]. Moreover, ADAMTS-9 is

involved in extracellular matrix binding and expression
during embryogenesis, and ADAMTS-9 downregula-
tion in the cumulus cells is significantly correlated to
oocytes maturation arrest [43, 44].

Although ADAMTS-1 levels were positively cor-
related to oocyte maturity, oocyte recovery, and ferti-
lization rates, ADAMTS-4 levels were only positively
correlated to oocyte recovery and fertilization rates.
The downregulation of ADAMTS-1 and ADAMTS-4
was not associated with the oocyte recovery, oocyte
maturity, fertilization, cleavage, good-quality embryo,
clinical pregnancy, and blastocyst formation rates. The
possible reason for this could be the small number of
studies that reported these outcomes, and the power
might not be enough to detect the potential role of
ADAMTS family members in IVF-ET outcomes.

Owing to the PCOS could affect oocyte competence
and endometrial function, and causing series preg-
nancy complications [12-14], the prognostic factor
for IVE-ET outcomes in patients with PCOS should be
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Table 3 The pooled results for ADAMTS family members downregulation and IVF-ET Outcomes
Reported outcomes ADAMTS family Number of Effect estimates and 95%Cl P value P (%) Q statistic
members studies
Follicles punctured ADAMTS-1 2 7.24 (461 t0 9.88) <0.001 0.0 0374
ADAMTS-4 1 7.20(3.69t0 10.71) <0.001 - -
ADAMTS-5 1 7.20 (3.69to0 10.71) <0.001 - -
ADAMTS-9 1 6.38 (3.13t09.63) <0.001 - -
Oocytes retrieved ADAMTS-1 3 1.61(1.28t0 1.93) <0.001 0.0 0379
ADAMTS-4 1 3.63 (1.19to 6. 07) 0.004 - -
ADAMTS-5 1 3.63(1.191t0 6.07) 0.004 - -
ADAMTS-9 1 3.20 (0.90 to 5.50) 0.006 - -
Metaphase Il oocytes ADAMTS-1 2 4(-1.74 10 4.02) 0439 0.0 0.958
ADAMTS-4 1 ( 0.64 to 3.24) 0.189 - -
ADAMTS-5 1 0 (-0.64 to 3.24) 0.189 - -
ADAMTS-9 1 ( 547 t0 8.07) 0.707 - -
Germinal vesicle oocytes ADAMTS-1 1 2.89 (2.64 10 3.14) <0.001 - -
ADAMTS-4 1 9(2.01t0237) <0.001 - -
ADAMTS-5 1 9(2011t0237) <0.001 - -
ADAMTS-9 1 289 (2.64103.14) <0.001 - -
Oocytes recovery rate ADAMTS-1 2 0.27 (0.05 to 1.61) 0.152 40.6 0.195
ADAMTS-4 1 0.08 (0.00 to 1.47) 0.089 - -
ADAMTS-5 1 0.08 (0.00 to 1.47) 0.089 - -
ADAMTS-9 1 0.06 (0.00 to 1.19) 0.066 - -
Oocyte maturity rate ADAMTS-1 3 0.64 (0.321t0 1.29) 0.211 0.0 0.900
ADAMTS-4 1 0.63(0.21 t0 1.89) 0405 - -
ADAMTS-5 1 0.63 (0.21 t0 1.89) 0.405 - -
ADAMTS-9 1 0.52 (0.17 to 1.63) 0.263 - -
Fertilization rate ADAMTS-1 3 0.85 (0.50 to 1.45) 0.554 0.0 0.498
ADAMTS-4 1 0.63(0.251t0 1.62) 0.340 - -
ADAMTS-5 1 0.63(0.25t0 1.62) 0.340 - -
ADAMTS-9 1 0.90 (036 to 2. 24) 0.815 - -
Cleavage rate ADAMTS-1 2 0.33(0.05t0 2.15) 0.246 0.0 0.954
Good-quality embryos rate ADAMTS-1 2 0.76 (041 to 1.41) 0.381 0.0 0.586
Blastocyst formation rate ADAMTS-1 1 0.68(0.30to0 1.57) 0371 - -
Clinical pregnancy rate ADAMTS-1 1 0.90 (0.37 to 2. 20) 0.820 - -

explored. This study found IVF-EF outcomes could be
affected by ADAMTS-1 and ADAMTS-4 in patients
with PCOS. Therefore, the ADAMTS for PCOS patients
should be screened for patients at high risk, then the
intervention should be performed to improve further
IVE-ET outcomes.

This study has several limitations: (1) the analysis
included both prospective and retrospective stud-
ies, and there could be selection and recall biases;
(2) the background therapies for PCOS varied across
the included studies; this could affect the role of
ADAMTS family members; (3) the role of ADAMTS-4,

ADAMTS-5, and ADAMTS-9 in IVF-ET outcomes
was discussed in just a few studies, and several other
outcomes were not investigated, such as implantation,
abortion, miscarriage, and repeat implantation failure;
(4) the relationship between ADAMTS family mem-
bers and IVF-ET outcomes based on univariate regres-
sion, and the characteristics of patients, were not
adjusted; (5) subgroup analysis were not performed
owing to smaller number of included studies; and (6)
inherent limitations of meta-analysis in the published
articles, including restricted detailed analyses and
inevitable publication bias.
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Conclusions

Our study found that ADAMTS-1 levels were posi-
tively correlated to oocyte maturity, oocyte recovery,
and fertilization rates, while ADAMTS-4 levels were
positively correlated to oocyte maturity, oocyte recov-
ery, and fertilization rates. Moreover, the downregula-
tion of ADAMTS-1, ADAMTS-4, ADAMTS-5, and
ADAMTS-9 was significantly correlated to elevated fol-
licle puncture, oocytes retrieval, and Germinal vesicle
oocytes levels. Further large-scale prospective studies
should be conducted to verify the results of this study
and compare the role of ADAMTS downregulation on
implantation, abortion, miscarriage, repeat implanta-
tion failure.
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