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Is there any difference between the obstetric 
and perinatal complications of pregnancy 
in patients with and without repeated 
implantation failure in fresh and frozen‑thawed 
embryo transfer cycles?
Saeideh Dashti1  , Maryam Mirzaei2  , Maryam Eftekhar1   and Esmat Mangoli3*   

Abstract 

Background:  Repeated implantation failure (RIF) is the main challenge in assisted reproduction; the present study 
aimed to compare the obstetric and perinatal outcomes between RIF and control patients who experienced a suc-
cessful pregnancy after fresh embryo transfer (ET) or frozen-thawed embryo transfer (FET) cycles. Data were obtained 
from 1150 women experiencing embryo transfer(s), consisting of 720 fresh ET and 430 FET cycles, at the Research and 
Clinical Center for Infertility, Yazd, Iran. The 370 women, in total, reached chemical pregnancies and finally 321 cases in 
fresh ET (n=216) and FET (n=105) cycles with singleton deliveries divided into two groups of control and RIF accord-
ing to the number of last implantation failures. Then, the rate of obstetric and prenatal complications was compared 
between two groups in fresh ET and FET cycles.

Results:  The results showed a higher abortion rate in the RIF group compared to the control group in fresh and FET 
cycles. In the assessment of the data from the cases with singleton pregnancies in fresh and FET cycles, the results 
showed almost similar obstetric and perinatal complications in the patients of RIF and control groups. Although the 
rates of some complications like vaginal bleeding, PROM, preterm delivery, and NICU administration were higher in 
the RIF patients, these were not significant (P > 0.05).

Conclusion:  There was some variation in the normal rates of obstetric and perinatal outcomes between RIF patients 
compared to control. But, it seems necessary to run studies on more patients to endorse this conclusion.
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Introduction
Assisted reproductive techniques (ART) have witnessed 
considerable developments particularly in terms of suf-
ficiently selecting embryos and cryostorage. However, 
still, a high number of patients encounter serial in vitro 
fertilization (IVF) failure [1]. The conditions for repeated 

implantation failure (RIF) have been defined in different 
ways. Totally, unsuccessful implantation following over 2 
transfers of high-quality embryos or placement of over 10 
embryos in multiple transfers have been recommended 
as factors of recognizing these patients [1].

The failure of implantation can have a variety of rea-
sons; nonetheless, the embryo, especially the effect of 
aneuploidy, has been primarily focused of attentions [2, 
3]. Now, maternal features contributing to the implan-
tation failure could be named autoimmune conditions, 
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thrombophilic gene mutations, and uterine anomalies. 
Unfortunately, in most cases, the real cause cannot be 
recognized; however, constitutive endometrial dysfunc-
tion has been introduced as a key factor leading to RIF 
and infertility recently [4–6]. While some conditions 
have been reported for RIF, such as high abnormality 
of sperm DNA, uterine etiologies, cytogenetic abnor-
malities, immunological disturbance [7, 8], disorders in 
hormones and metabolism [9], and/or inherited throm-
bophilias [5], there is a necessity to investigate its exact 
causes. Therefore, RIF is seemed to remain a challenge in 
front of IVF-embryo transfer (ET) practitioners.

Recently, a lot of activities have been made to increase 
the pregnancy rate, resulting in the trial of some pro-
cedures such as the endometrial scratching prior to ET, 
tumor necrosis factor-α (TNF-α) antagonist, high-dose 
progesterone support, hydroxychloroquine, granulo-
cyte colony-stimulating factor (G-CSF), or intravenous 
immunoglobulin supplement [4, 6, 10–12]. Despite lim-
ited proof, the effectiveness of these efforts in boost-
ing the rate of implantation in RIF patients has been 
reported, resulting in the delivery of live birth in some 
patients. However, the obstetric and perinatal outcomes 
in the RIF patients with successful pregnancies have 
rarely been studied. Since there is a high risk of obstetric 
and perinatal complications in the pregnancies made by 
IVF [2, 13–15], we hypothesized that the probability of 
the risk of obstetric and perinatal complications in RIF 
patients was higher than others; so, a retrospective com-
parative study was designed to compare the obstetric 
and perinatal outcomes of RIF and control patients with 
successful pregnancy in the fresh and frozen-thawed 
IVF-ET (FET) cycles.

Material and methods
Ethics approval
The present retrospective investigation was conducted 
according to the analysis of data collected from January 2016 
to January 2017 at the Research and Clinical Center for Infer-
tility, Yazd, Iran, and was approved by the Ethics Committee 
of our institute (Code: IR.SSU.RSI.REC.1399.009).

Data collection
Data were obtained from women who had embryo 
transfer(s) in 1 year at the Research and Clinical Center 
for Infertility, Yazd, Iran. Among them, the women with 
the age of more than 44 years, the cases involving oocyte 
donation, surrogacy, twins, fertility preservation cases, 
pre-implantation genetic diagnosis (i.e., chromosomal 
or single genetic abnormality), thrombophilia positive 
screening, and severe male infertility were excluded. 
Finally, 1150 women, consisting of 720 fresh and 430 FET 
cycles, were included. Among the 370 cases of chemical 

pregnancies signified by positive βHCG test, 49 cases due 
to loss of obstetrical records were excluded. Finally, the 
obstetric and perinatal outcomes of 321 cases in fresh 
and FET cycles were analyzed (Fig. 1).

These patients were 216 fresh ET and 105 FET cycles. 
In each group, the cases were divided into control and 
RIF’s group considering the number of prior implantation 
failures. The RIF group and the control group patients 
consisted of the patients experiencing ≥3 times and <3 
times of prior implantation failure, respectively. Endo-
metrial preparation in the FET cycles was done accord-
ing to our routine procedure, and Estradiol Valerate 6 mg 
per day was started orally. When endometrial thickness 
reached 7.5 mm, vaginal progesterone pessaries 400 mg 
twice daily were added and were continued until fetal 
heart activity can be detected.

The clinical and laboratory properties of the patients, 
comprising age, anti-Mullerian hormone (AMH), num-
ber of ET, cycle day, gonadotropin dose, duration of 
infertility, protocols of stimulation, the IVF treatment 
indications (female factors, male factor, and unex-
plained factor), transfers at the cleavage stage, and 
blastocyst stage, as well as the incidences of diabetes 
mellitus and hypertension, were evaluated. Also, the 
rate of abortions, preterm birth (delivered at age <32 
weeks), vaginal bleeding, fetal distress, and fetal body 
weight was evaluated.

Statistical analysis
Kolmogorov–Smirnov test was utilized to assess the 
data’s normality. The chi-square, independent t-test, and 
Mann–Whitney test were hired to carry out the analysis. 
The results are presented as mean ± standard deviation 
(SD) for parametric data, median ± interquartile range 
for non-parametric data, and percentage for categorical 
variables. A P-value ≤ 0.05 was selected to show statis-
tical significance. Finally, the Statistical Package for the 
Social Sciences V20 (SPSS Inc., Chicago, IL, USA) was 
used to carry out the statistical analysis.

Results
Data were recorded from 321 singleton chemical preg-
nancies (Fig.  1), among whom, the number of patients 
belonging to the RIF group and control groups was 74 
cases and 247 cases, respectively.

In the fresh ET group (n=216), there were 191 control 
and 25 RIF. For this group, there were significant dif-
ferences in chemical abortion (20.9% vs 28%, P < 0.001, 
respectively) and clinical abortion (6.8% vs 40%, P < 
0.001, respectively) between the control and RIF groups. 
In the fresh ET group finally, 138 cases in control and 
8 cases in the RIF group reached live birth and the rate 
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of obstetric and perinatal complications of them were 
analyzed.

In the FET group (n=105), there were 49 control and 56 
RIF cases. In this group, there were higher chemical and 
clinical abortions between the control and RIF groups 
(14.3% vs 25% and 8.2% vs 14.3%, P = 0.17, respectively) 
but, statistically, it was insignificant. In this group finally, 
38 cases in control and 34 cases in the RIF group reached 
live birth and the rate of obstetric and perinatal compli-
cations of them was analyzed.

Table  1 presents the maternal characteristics of the 
patients in the control and RIF groups of the fresh ET 
cycles according to which no significant differences were 
noticed between groups (Table 1).

Table  2 shows the laboratory characteristics of the 
patients in the control and RIF groups of the fresh ET 
cycles. There were no significant differences between 
them in the two groups (P > 0.05) (Table 2).

As well as in the fresh ET cycles according to Table 3, 
there was a significantly higher abortion rate in the RIF 
group compared to the control. According to obstetric 
and perinatal complications, there were insignificant dif-
ferences between the control and RIF groups (P > 0.05), 
although there were higher rates of NICU administra-
tion, PROM, preterm delivery, and vaginal bleeding in 
the RIF group compared to control (Table 3).

Table  4 presents the maternal characteristics of the 
patients in the control and RIF groups of the FET cycles 

according to which no significant differences were 
noticed between groups (Table 4).

Table  5 shows the laboratory characteristics of the 
patients in the control and RIF groups of the FET cycles. 
There were no significant differences between them in 
the two groups (P > 0.05) (Table 5).

According to Table  6, there were no differences in 
obstetric and perinatal complications between the con-
trol and RIF groups of the FET cycles (Table  6). How-
ever, the data showed the rate of abortion, hypertension, 
vaginal bleeding, and preterm delivery was higher in RIF 
patients compared to control (P > 0.05).

Discussion
In this study, we saw a higher abortion rate in the RIF 
group compared to the control in fresh and frozen-
thawed ET cycles. In the assessment of the data from 
the cases with singleton pregnancies in fresh and fro-
zen-thawed IVF-ET cycles, the results showed almost 
similar obstetric and perinatal complications in the 
patients of RIF and control groups. Although the rates 
of some complications like vaginal bleeding, PROM, 
preterm delivery, and NICU administration were 
higher in the RIF patients, these were not significant 
(P > 0.05). Therefore, considering the relatively small 
sample size in the current study, it is necessary to con-
duct studies with a large cohort of RIF patients in the 

Fig. 1  Flow chart of clinical data collection
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future to endorse this conclusion. Therefore, we cannot 
say exactly patients in the RIF group do not encounter 
obvious adverse outcomes.

RIF’s patients experience a twenty-fold lower rate 
of implantation, compared to non-RIF patients [1]. 
In order to decrease the pregnancy complications in 
patients with RIF, in the last two decades, a vast array 
of surgical and pharmacological techniques such as 
transcutaneous electrical acupoint stimulation (TEAS) 
[16], hysteroscopic injury [17], and the use of immu-
nomodulatory drugs (e.g., IVIG and glucocorticoids) 
[18, 19], intrauterine instillation of G-CSF [20], and 
administration of autologous peripheral blood mono-
nuclear cells or platelet-rich plasma [21], as well as the 
use of endometrial receptivity array for predicting the 
optimal implantation window [22], have been applied. 
In confirmation of our study, there was a pilot study 

on RIF patients (2015) that showed RIF and non-RIF 
patients share similar obstetric complications [23].

Notwithstanding contradictory reports, ART pregnan-
cies are generally subjected to increased risk of many 
obstetric outcomes, consisting of placenta previa, PROM, 
hypertensive disorders, preterm delivery, small for ges-
tational age, GDM, placental abruption, and antepartum 
hemorrhage [2, 14, 15, 24]. Besides, as a consequence of 
increased previously failed IVF treatment cycle in the 

Table 1  Maternal characteristic of the patients in the control 
and RIF groups of the fresh ET cycles (n=216)

a Non-parametric data were presented with median (interquartile range). 
The numerical data were presented with frequency (percent). P < 0.05 was 
considered as significant. AMH anti-Mullerian hormone, ET embryo transfer

Variables Control (n=191) RIF (n=25) P-value

Age (yr.)a 31.00 (7.00) 34.50 (2.50) 0.09

AMH (ng/ml)a 2.97 (2.93) 3.95 (4.00) 0.93

Cycle daya 15.00 (3.00) 14.00 (4.50) 0.61

Gonadotropin dose 
(IU)a

1725.00 (1068.75) 1875.00 (712.50) 0.92

Duration of infertility 
(yr.)a

6.00 (6.00) 7.50 (6.50) 0.27

Protocols
  Agonist 30 (15.7) 3 (12) 0.57

  Antagonist 117 (61.3) 18 (72)

  Micro dose 44 (23) 4 (16)

Trigger
  HCG 138 (72.3) 15 (60) 0.42

  Agonist 24 (12.6) 5 (20)

  Double 29 (15.2) 5 (20)

Number of ET
  1 22 (11.5) 5 (20) 0.23

  2 145 (75.9) 15 (60)

  3 24 (12.6) 5 (20)

Indications for IVF treatment
  Male factor 87 (45.5) 8 (32) 0.33

  Female factor 46 (24.1) 6 (24)

  Unexplained factor 5 (2.6) 2 (8)

  Male and female 
factors

53 (27.7) 9 (36)

Type of infertility 0.54

  Primary 161 (84.3) 23 (92)

  Secondary 30 (15.7) 2 (8)

Table 2  Laboratory characteristic of the patients in the control 
and RIF groups of the fresh ET cycles (n=216)

a Non-parametric data were presented with median (interquartile range). 
The numerical data were presented with frequency (percent). P < 0.05 was 
considered as significant. COC cumulus oophorous complex, MII metaphase 
2 oocyte, PN pronucleus, ICSI intracytoplasmic sperm injection, IVF in vitro 
fertilization

Variables Control (n=191) RIF (n=25) P-value

COCa 7.00 (4.00) 7.50 (5.50) 0.48

MII oocytesa 6.00 (4.00) 7.50 (5.50) 0.40

2PNa 4.00 (3.00) 5.50 (5.00) 0.57

ART technique
  ICSI 142 (74.3) 19 (76) 0.96

  IVF 39 (20.4) 5 (20)

  IVF and ICSI 10 (5.2) 1 (4)

Type of embryo
  Cleavage stage 188 (98.4) 23 (92) 0.10

  Blastocyst stage 0 (0) 0 (0)

  Compaction stage 3 (1.6) 2 (8)

Embryo grade
  A 52 (27.2) 9 (36) 0.65

  B 114 (59.7) 13 (52)

  C 25 (13.1) 3 (12)

Table 3  Rates of obstetric and perinatal complications in control 
and RIF patients of the fresh ET cycles (n=216)

The data were presented with mean ± SD and frequency/n (percent). *P < 0.05 
was considered as significant. PROM premature rupture of the membrane

Complications Control (n=191) RIF (n=25) P-value

Chemical abortion 40 (20.9) 7 (28) 0.00*

Clinical abortion 13 (6.8) 10 (40)

Live birth 138 (72.3) 8 (32)

Hypertension 10/138 (7.2) 0/8 (0) 1.00

Diabetes mellitus 16/138 (11.6) 1/8 (12.5) 1.00

Preterm 17/138 (12.3) 3/8 (37.5) 0.07

Vaginal bleeding 54/138 (39.1) 4/8 (50) 0.71

 PROM 5/138 (3.6) 1/8 (12.5) 0.29

NICU admission 14/138 (10.1) 2/8 (25) 0.21

Anomaly 6/138 (4.3) 1/8 (12.5) 0.33

Birth weight (g) 3042.53 ± 549.67 3008.12 ± 881.41 0.86
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aged women, their IVF-ET is associated with a lower live-
birth rate and higher risk of placenta previa [25]. As mul-
tiple births made by IVF-ET are subjected to increased 
obstetric complications such as preterm delivery, peri-
natal mortality, GDM, and first-trimester bleeding and 
since the maternal age is considered as a risk factor for 
placenta previa, high cesarean section rate, small for ges-
tational age, placental abruption, and preterm birth [9, 
13, 14, 25], in this study, we only analyzed the patients 
with singleton pregnancy and adjusted the samples.

We compared obstetric complications in the RIF 
patients of fresh and frozen-thawed IVF-ET cycles and 
observed there was no significant difference between 
them but the rate of abortion was significantly higher in 
RIF patients of the fresh group. Our results contradicted 
the results of Jine et  al. (2019) that declared the obstet-
ric and neonatal complications were higher in frozen-
thawed ET cycles [3]. This contradicts may be due to 
the low sample size of our frozen-thawed ET patients, 

evaluation of just singleton pregnancy in our study, and 
also included patients with different etiologies in their 
study.

Chin and coworkers (2019) evaluated the obstetric and peri-
natal outcomes of the two groups and showed similar obstet-
ric and perinatal outcomes except for placental abruption rate 
in the RIF group (4.35%) was significantly higher, compared to 
the that of controls (0.50%) [26]. In our study, because of the 
lack of accurate data about the labor and placental informa-
tion of patients, we did not analyze this complicate, and this 

Table 4  Maternal characteristics of the patients in the control 
and RIF groups of the frozen-thawed ET cycles (n=105)

The parametric data were presented with mean ± SD. aNon-parametric data 
were presented with median (interquartile range). The numerical data were 
presented with frequency (percent). P < 0.05 was considered as significant. AMH 
anti-Mullerian hormone, ET embryo transfer

Variables Control (n=49) RIF (n=56) P-value

Age (yr.) 28.67 ± 4.02 30.01 ± 4.14 0.09

AMH (ng/ml)a 6.70 (5.59) 3.1 (2.53) 0.06

Cycle daya 17.00 (1.00) 18.00 (2.00) 0.44

Gonadotropin dose (IU)a 1500.00 (825.00) 1350.00 (768.75) 0.95

Duration of infertility 
(yr.)

8.04 ± 4.03 9.01 ± 4.27 0.23

Protocols
  Agonist 5 (10.2) 9 (16.1) 0.67

  Antagonist 40 (81.6) 43 (76.8)

  Micro dose 4 (8.2) 4 (7.1)

Trigger
  HCG 24 (49) 32 (57.1) 0.69

  Agonist 15 (30.6) 15 (26.8)

  Double 10 (20.4) 9 (16.1)

Number of ET
  1 3 (6.1) 10 (17.9) 0.18

  2 35 (71.4) 36 (64.3)

  3 11 (22.4) 10 (17.9)

Indications for IVF treatment
  Male factor 19 (38.8) 24 (42.9) 0.81

  Female factor 18 (36.7) 16 (28.6)

  Unexplained factor 3 (6.1) 5 (8.9)

  Male and female factors 9 (18.4) 11 (19.6)

Type of infertility
  Primary 42 (85.7) 51 (91.1) 0.54

  Secondary 7 (14.3) 5 (8.9)

Table 5  Laboratory characteristic of the patients in the control 
and RIF groups of the frozen-thawed ET cycles (n=105)

The data were presented with mean ± SD and frequency (percent). P < 0.05 was 
considered as significant. COC cumulus oophorous complex, MII metaphase 
2 oocyte, PN pronucleus, ICSI intracytoplasmic sperm injection, IVF in vitro 
fertilization

Variables Control (n=49) RIF (n=56) P-value

COC 9.12 ± 2.21 9.14 ± 2.17 0.96

MII oocytes 7.75 ± 2.01 7.82 ± 2.18 0.87

2PN 6.06 ± 1.86 6.10 ± 2.17 0.90

ART technique
  ICSI 31 (63.3) 39 (69.6) 0.12

  IVF 15 (30.6) 9 (16.1)

  IVF and ICSI 3 (6.1) 8 (14.3)

Type of embryo
  Cleavage stage 43 (87.8) 43 (76.8) 0.28

  Blastocyst stage 5 (10.2) 9 (16.1)

  Compaction stage 1 (2) 4 (7.1)

Embryo grade
  A 15 (30.6) 15 (26.8) 0.88

  B 31 (63.3) 38 (67.9)

  C 3 (6.1) 3 (5.4)

Table 6  Rates of obstetric and perinatal complications in control 
and RIF patients of the frozen-thawed ET cycles (n=105)

The data were presented with mean ± SD and frequency/n (percent). *P < 0.05 
was considered as significant. PROM premature rupture of the membrane

Complications Control (n=49) RIF (n=56) P-value

Chemical abortion 7 (14.3) 14 (25) 0.17

Clinical abortion 4 (8.2) 8 (14.3)

Live birth 38 (77.6) 34 (60.7)

Hypertension 3/38 (7.9) 6/34 (17.6) 0.29

Diabetes mellitus 7/38 (18.4) 4/34 (11.8) 0.52

Preterm 6/38 (15.8) 7/34 (20.6) 0.76

Vaginal bleeding 14/38 (36.8) 20/34 (58.8) 0.09

PROM 3/38 (7.9) 3/34 (8.8) 1.00

NICU admission 5/38 (13.2) 3/34 (8.8) 0.71

Anomaly 2/38 (5.3) 2/34 (5.9) 1.00

Birth weight (g) 3041.71 ± 667.32 3078.82 ± 473.97 0.78
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is one of our limitations. We suggest more studies with a suf-
ficient sample size and exact follow-up.

There is a theory that RIF patients in ART treatment may 
have anomalies in the immune system that lead to implan-
tation failure, and need immunosuppressive treatment. In 
this regard, Nakagawa and coworkers declared treatment 
with tacrolimus in RIF and RPL cases may be safe in the 
ART cycle and during pregnancy, but a large-scale study is 
needed to confirm the safety of such treatments [27].

Conclusion
There was some variation in the normal rates of obstetric 
and perinatal outcomes between RIF patients compared 
to control. But, it seems necessary to run studies on more 
patients to endorse this conclusion.
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