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ABSTRACT 

Introduction: After getting pregnant by in vitro fertilization (IVF), pregnancy loss 

is one factor that prevents the baby from being born. An estimated 80% of pregnancy 

loss occurs in the first trimester, which is higher than in the natural pregnancy. The 

reason is said to be that the age of women receiving fertility treatment is often higher, 

leading to ovarian reserve, and decreased oocyte quantity and quality. However, 

studies on the pregnancy loss rate in Vietnam are still hard, and global studies still do 

not provide a complete consensus on the factors affecting this rate. This study aims 

to evaluate the pregnancy loss rate 12 weeks after in vitro fertilization and find some 

related factors. 

Methods: A cross-sectional descriptive study in embryo transfer patients after IVF 

treatment at Department of Assisted Reproduction in Hue Central Hospital was done 

from January 2020 to May 2021. Criteria for selection are pregnancy after embryo 

transfer (βhCG ≥ 25 UI/L after 14 days of embryo transfer) and having ultrasound 

monitoring up to 12 weeks gestation. Exclusion criteria include donor eggs, multifetal 

pregnancy reduction and ectopic pregnancy or hydatidiform mole. 

Results: There are 42 cases of pregnancy loss up to 12 weeks gestation in 133 

pregnancies (βhCG ≥ 25 UI/L), equivalent to 31.6%. Among them were 9 cases 

of biochemical pregnancy, and 33 cases of pregnancy loss when having clinical 

pregnancy. The rate of at least one developing fetus to 12 weeks gestation is 102/133, 

equivalent to 76.7%. The pregnancy loss rate was statistically significantly lower in 

the group with endometriosis ≥ 10 mm before the embryo transferring date. 

Conclusion: Pregnancy loss after IVF is an issue that needs to be studied with 

a larger sample size to deeply understand the influencing factors to optimize the 

outcome of embryo transfer. 

Keywords: in vitro fertilization, embryo transfer, biochemical pregnancy, 

pregnancy loss, miscarriage, spontaneous abortion, endometrium. 

 

I. INTRODUCTION 

The biggest goal of today’s assisted reproductive 

techniques is to born healthy babies. However, 

since pregnancy is confirmed after IVF, pregnancy 

needs to go through a long time before the baby can 

be born; during this time, the pregnancy can end by 

pregnancy loss. 

Pregnancy loss often occurs in the first trimester, 

with an estimated 80% occurring in the first trimester 

of pregnancy [1, 2]. Therefore, understanding 

pregnancy loss in the first trimester is interesting for 

many couples and clinicians. 

After assisted reproduction, the rate of early 

pregnancy loss is about 16%-29% [3,4]. This rate is 

higher than a natural pregnancy [5], which is believed 

that the women receiving assisted reproduction 
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are often old, leading to ovarian reserve, oocyte 

quantity and oocyte quality decrease. Risk factors 

affecting pregnancy loss have been shown included 

polycystic ovary syndrome [6], endometriosis [7], 

congenital uterine abnormalities [8], and influence 

of ovarian stimulation [9]… However, despite 

many factors mentioned, researches result are still 

different. There is still no complete consensus on 

the factors affecting the rate of pregnancy loss in 

pregnant women after IVF. In Vietnam, the number 

of studies is still small, so we carried out this study 

to evaluate pregnancy loss 12 weeks after IVF and 

to find out the factors related to this rate. 

 

II. MATERIALS AND METHODS 

A cross-sectional descriptive study, analyzing 

embryo transfer cycles with clinical pregnancy 

after IVF treatment at the Assited Reproductive 

Department of Hue Central Hospital from January 

2020 to May 2021. 

The inclusion criteria included: Pregnancy after 

embryo transfer (βhCG ≥ 25 UI/L at 14 days post- 

embryo transfer), followed by ultrasound up to 12 

weeks gestation. 

Exclusion criteria include Oocyte donation, 

multiple pregnancies with abortion, ectopic 

pregnancy or molar pregnancy. 

Techniques for collecting information and steps 

Test for βhCG 14 days after embryo transfer. 

When the βhCG value is ≥ 25 IU/ml, the patient is 

pregnant. Recorded cases of bleeding, went to the 

hospital before 7 weeks of pregnancy with images 

of gestational sac on ultrasound. Transvaginal 

ultrasound at 7 weeks of gestational age assesses 

the number of gestational sacs and pregnancy 

loss, appointment for an ultrasound if pregnancy 

loss is suspected after 7-10 days. Ultrasound at 12 

weeks of pregnancy assesses fetal growth. If it is 

inconvenient, we call the patient and record the 

pregnancy’s progress. 

Research outcome variables 

Baseline patient characteristics included age, type 

of infertility, history of miscarriage, BMI, polycystic 

ovary syndrome (PCOS), endometriosis, uterine 

fibroids, diabetes, number of oocytes obtained, type 

of fresh or frozen embryos, number of embryos 

transferred, type of cleavage or blastocyst, endometrial 

thickness, number of fetuses, rate of pregnancy loss, 

rate of one fetus remaining up to 12 weeks. 

Research definitions 

Biochemical pregnancy is a pregnancy that does 

not develop into a clinical pregnancy. 

A clinical pregnancy is a pregnancy diagnosed 

by ultrasound with a gestational sac. An ectopic 

pregnancy is not considered a clinical pregnancy. 

Abortion is defined as a fetus that cannot survive 

to 20 weeks gestation. When any fetus stops growing, 

that pregnancy is considered a pregnancy loss. 

Data processing 

Data entry and processing were performed using 

SPSS 20.0 medical statistical software (SPSS Inc, 

Chicagon III). Categorical variables are expressed 

as the number of cases and percentages, while 

the normally distributed   continuous   variables 

are expressed as the mean ± standard deviation. 

Categorical variables will be compared between 

groups by Chi-squared statistical test, Fisher test 

when Chi-squared test is not satisfied. The algorithms 

have statistical significance with p < 0.05. 

 

III. RESULTS 

In our study, there were 9 cases of biochemical 

pregnancy, 124 cases of clinical pregnancy and 

among these clinical pregnancies, there were 33 

pregnancies that stopped developing before 12 

weeks, accounting for 26.6% (33/124). ). The rate 

of one fetus remaining up to 12 weeks gestation is 

102/133, equivalent to 76.7%. 

Table 1: Relationship between pregnancy loss and 

general characteristics 
 

 
Factor 

No. 

Pregnancy 

loss/ Sum 

Rate of 

pregnancy 

loss (%) 

 
P 

Nhóm tuổi 

< 31 years 

old 
17/61 27,9 

 

 

0,657 
31-35 

years old 
18/50 36,0 

> 35 years 

old 
7/22 31,6 

Infertile type 

Primary 

infertility 
27/92 29,3 

 

0,407 
Secondary 

infertility 
15/41 36,6 

History of miscarriage 

Yes 11/32 34,4% 
0,696 

No 31/93101 30,7% 

BMI 
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Transfer embryo characteristics 

Cleavage 

embryo 
38/117 32,5% 

 
0,546 

Blastocyst 4/16 25,0% 

Endometrial thickness 

< 10 mm 24/58 41,4% 
0,032 

≥ 10 mm 18/75 24,0% 

Table 2 describes the IVF cycle characteristics 

and the relationship with the pregnancy loss 

rate. There was no statistically significant 

difference in the pregnancy loss rate with the 

number of oocytes obtained, type of embryo 

transferred, number of embryos transferred, and 

the characteristics of the transferred embryo. The 

pregnancy loss rate was significantly lower in 

the endometrial group ≥ 10 mm. 

Table 3: Relationship between pregnancy loss and 

number of fetuses 
 

 

 

 

 

 
 

Table 1 describes the characteristics of patients with 

biochemical pregnancy and the relationship with 

pregnancy loss. There was no statistically significant 

difference in the pregnancy loss rate compared with 

the characteristics of age group, type of infertility, 

history of miscarriage, BMI, PCOS, endometriosis, 

uterine fibroids, diabetes. 

Table 2: Relationship between pregnancy loss 

and IVF cycle characteristics 
 

 
Factor 

No. 

Pregnancy 

loss/ Sum 

Rate of 

pregnancy 

loss (%) 

 
P 

Number of oocytes obtained 

< 10 17/47 36,2% 
0,40 

≥ 10 25/56 29,1% 

Type of embryo transfer 

Fresh 

embryos 
8/26 30,8% 

 

0,921 
Frozen 

embryos 
34/107 31,8% 

Number of embryos transferred 

≤ 2 27/81 33,3% 
0,587 

> 2 15/52 28,8% 

Table 3 shows the rate of pregnancy loss in the 

multiple pregnancy group was higher than in the 

single pregnancy group, but the difference was not 

statistically significant. 

 

IV. DISCUSS 

Currently, the number of children born from IVF 

is increasing, the risk of pregnancy loss is a matter 

of concern for scientists and couples wishing to 

have children. We performed the study to evaluate 

early pregnancy loss with gestational age <12 

weeks. Our biggest limitation is the small sample 

size, making it difficult to understand factors related 

to pregnancy loss. 

The rate of pregnancy loss in our study was 

42/133 (31.6%). According to Neubourg (2004) 

studied over 370 cases of 1 embryo transfer of good 

quality in women under 38 years old (166 ICSI 

cycles and 204 classic IVF cycles), pregnancy is 

defined as HCG >5 UI/l, and the definition of early 

pregnancy loss includes biochemical pregnancy, 

clinical pregnancy, and ectopic pregnancy before 

13 weeks of gestation. There were 192 pregnancies, 

30 biochemical pregnancies, 4 ectopic pregnancies, 

and 23 clinical pregnancy losses. The rate of early 

 
Factor 

No. 

Pregnancy 

loss/ Sum 

Rate of 

pregnancy 

loss (%) 

 
P 

< 18.5 8/20 40%  

0,570 
18.5 – 22.9 27/94 28,7% 

23 – 24.9 6/17 35,3% 

≥ 25 ½ 50,0% 

PCOS 

Có 9/18 50,0% 
0,071 

Không 33/115 28,7% 

Endometriosis 

Yes 2/7 28,6% 
1 

No 40/126 31,7% 

Uterine fibroids 

Yes 4/9 44,4% 
0,463 

No 38/124 30,6% 

Diabetes 

Fasting 

blood 

glucose 

disorder 

 
9/19 

 
47,4% 

 

 
0,119 

Normal 33/114 28,9% 

 

 
Factor 

No. 

Pregnancy 

loss/ Sum 

Rate of 

pregnancy 

loss (%) 

 
P 

Number of fetuses 

1 20/81 24,7% 
0,506 

≥ 2 13/43 30,2% 
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pregnancy loss was 29.7%. When ectopic pregnancy 

was excluded, the rate of early termination of 

pregnancy was 28.2% [4]. Compared with our 

study, this ratio is not statistically significantly 

different (p>0.05). 

In our study, there were 124 cases of clinical 

pregnancy; the pregnancy loss rate since the 

clinical pregnancy was confirmed was 33/124 

(26.6%). Hipp’s study (2016) studied the rate of 

early pregnancy loss from clinical pregnancy to 

before 14 weeks of gestation, in which pregnancy 

loss was calculated when total intrauterine fetal 

loss, the rate of early pregnancy loss is 15% [10]. 

Our study had a much higher rate of pregnancy 

loss which could be explained by counting any 

pregnancy with at least 1 fetus death as pregnancy 

loss. According to Hu’s study (2018), with a sample 

exclusion of preimplantation genetic diagnosis and 

natural cycle in endometrial preparation, uterine 

abnormalities such as uterine fibroids, asherman 

syndrome. In which, early pregnancy loss is 

calculated from the time of clinical pregnancy 

to 12 weeks before pregnancy, accounting for 

8.4% [9]. In this study, pregnancy using GnRH 

anta and controlled ovarian stimulation regimens 

was associated with a higher risk of pregnancy 

loss compared with GnRH a. Compared with our 

study, all patients used GnRH anta regimen. Due 

to differences in description and sampling, fetal 

growth arrest rates may vary across studies. 

Maternal age is the most important determinant of 

pregnancy rates in the context of natural pregnancy 

as well as after assisted reproductive techniques [11]. 

Due to the decrease in ovarian reserve, the quality 

of the follicles decreases and eventually leads to a 

decrease in ovarian fertility [12], and an increase in 

the incidence of aneuploidy [13] in older women. 

Hipp’s research (2016), the rate of early pregnancy 

loss increased by age groups: < 30 (9.8%), 30- 

34 (11.2%), 35-37 (14.7%), 38 -40 (22%), > 40 

(36.8%) [10]. In the study of Hu (2018), the rate of 

pregnancy loss in women > 40 years old was 37.7%. 

There was a significant increase when compared to 

women < 30 years old [9]. 

Regarding the classification of infertility, the 

study by Hipp (2016) had an increase (p < 0.0001) in 

the rate of pregnancy loss according to the number 

of previous pregnancies: 0 (13.2%), 1 (15),4%), ≥ 2 

(17.6%) [10]. However, the study of Hu (2018) did 

not have a difference in the rate of early pregnancy 

loss between the secondary and primary infertility 

groups [9]. 

Regarding the history of miscarriage, in the 

Magnus study (2019), the risk of pregnancy loss 

increased with the number of previous miscarriages: 

1 (OR 1.54), 2 (OR 2.21), 3 (OR 3,97) [14]. Hipp’s 

study (2016) also showed that the rate of early 

pregnancy loss increased with the number of 

previous miscarriages, this rate according to the 

number of miscarriages: 0 (13.2%), 1 (15), 4%), ≥ 2 

(17.6%) (p < 0.0001) [10]. 

Regarding the BMI group, obesity was considered 

a risk factor for pregnancy loss. This risk is explained 

by the fact that the action of the hormone leptin 

produced in adipose tissue affects not only the 

functioning of the ovaries and endometrium, but also 

interacts with the release and activity of gonadotropins 

and hormones that control their synthesis also affects 

the developing embryo [15]. In a mouse study by 

Han (2018), the embryonic defects of obese pregnant 

female mice were caused by a deficiency of the Stella 

protein (also known as DPPA3 or PGC7) in oocytes 

[16]. In Hu’s study (2018), women with BMI ≥ 28 

seem to have a higher risk of pregnancy loss than 

women with BMI 18.5-25 (HR=1.52, 95% CI=1.11- 

2.10, P = 0.010) [9]. Low BMI is also a risk factor. 

In Winter’s study (2002), the risk of pregnancy loss 

was higher in women with BMI < 18.5 (35%) than in 

women with BMI 18.5-25 (12). %) with p < 0.01 [2]. 

Regarding PCOS, the study of Winter (2002) 

showed that women with PCOS had a statistically 

significant higher rate of early pregnancy loss than 

women without PCOS (26% vs. 15%) [2]. In a 

study by Wang (2001) in subjects receiving assisted 

reproduction, women with PCOS had an increased 

rate of pregnancy loss when compared with women 

without PCOS (25% vs 18%, P < 0,01), however 

when using multivariable logistic  regression 

analysis, this  increase was not statistically 

significant. These results suggest that the increased 

risk of pregnancy loss in women with PCOS may be 

due to the high prevalence of obesity and the type 

of treatment they received during IVF treatment [6]. 

According to Geber (1995), the severity of 

endometriosis does not affect the outcome of IVF 

or the rate of pregnancy loss [17]. Yang’s study 

(2019) in IVF fresh embryo transfer also showed no 

significant difference in the risk of pregnancy loss in 

women with endometriosis [18]. However, there are 

still studies with differences. In the study of Santulli 

(2016), a retrospective cohort study on 2 groups of 

women with endometriosis diagnosed histologically 

after surgical examination and the group of women 

without endometriosis, the result was that there was 
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a difference between women with endometriosis 

(29%) compared with the group of patients without 

endometriosis (19%) with p < 0.001 [7]. 

Regarding uterine fibroid, according to 

Sundermann (2017), the presence of 1 or more 

uterine fibroids identified by ultrasound does not 

significantly affect the risk of pregnancy loss [19]. 

A meta-analysis of the Metwally (2020) based on 

2012 Cochrane library data showed no evidence of 

a significant effect of ablation of any type of uterine 

fibroid on pregnancy loss [20]. 

Regarding the number of oocytes obtained, 

according to Hipp (2016), there was a decrease 

in pregnancy loss as the number of oocytes 

collected increased, the highest pregnancy loss in 

the group of <5 oocytes (21.6%) and the lowest 

in the group number of oocytes obtained ≥ 30 

(13.6%) [10]. Sunkara’s study (2014) also gave 

similar results when age-affected factors were 

excluded [24]. One possible explanation is that the 

poor ovarian response may be related to ovarian 

aging, which is associated with a decrease in the 

number of primordial follicles [25]. A small study 

by Setti (2011) showed no difference in the rate 

of aneuploidy and pregnancy loss between poor 

ovarian responders (≤ 4 oocytes) and normal (≥ 

5 oocytes) [ 26]. The question is whether AMH, 

a valuable indicator in the assessment of ovarian 

reserve, that is associated with the risk of pregnancy 

loss. According to P Peuranpää (2020), low AMH 

value is not a risk factor for early pregnancy loss 

after IVF/ICSI treatment [27]. 

Regarding the type of embryo transfer, according 

to Hipp (2016), the rate of early pregnancy loss 

in the frozen embryo transfer cycle was higher 

(18.1%) than in the fresh embryo transfer group 

(14.3%) p<0.0001. When comparing subgroups, 

this difference was only found in women younger 

than 30 with similar embryo quality [10]. The study 

of Hu (2018), and Yang (2021) also showed the high 

risk of early pregnancy loss in the frozen embryo 

transfer group [9,28]. However, the Aflatoonian 

study (2016) showed no difference in pregnancy 

loss rate between fresh and frozen embryo transfer 

cycles [29]. 

Regarding the number of embryos transferred, 

according to Hu (2018), there was a significant 

difference in the rate of early pregnancy loss between 

the group of 2 embryos (11.9%) and 3 embryos 

(13.2%) when compared with the group with 1 

embryo transfer (17.3%) [9]. In contrast, in Zhang 

Q’s study (2021), the rate of early pregnancy loss 

was not significantly correlated with the number of 

embryos and the quality of embryos transferred [30]. 

Regarding cleavage or blastocyst transfer, 

according to Papanikolaou (2006), the rate of 

early pregnancy loss in single-embryo transfer on 

day 3 was higher than in single-embryo transfer 

on day 5 (26.8% versus 17.2%, p = 0.017) [31]. 

The reason seems to be that the embryo enters 

the uterus on days 4-5; the endometrium may not 

provide the appropriate physiological environment 

for the cleavage stage embryo, especially in ovarian 

stimulation and increasing estrogen. Thus blastocyst 

transfer improves Embryo-uterine synchronization 

and improves embryo transfer outcomes. However, 

according to Hu (2018), blastocyst transfer had 

a higher rate of early pregnancy loss than the 

cleavage embryo transfer group after considering 

maternal age [9]. According to a meta-study in the 

Cochrane library by Glujovsky (2016) based on 27 

randomized controlled trials, there was no evidence 

of a higher rate of pregnancy loss between blastocyst 

and cleavage embryo transfer groups [32]. 

Regarding endometrial thickness, in our study, 

the percentage of early pregnancy loss after embryo 

transfer with endometrial thickness 10 mm (24%) 

was statistically significantly lower than that of 

embryo transfer group with endometrial thickness 

before embryo transfer < 10 mm (41.4%) with 

p = 0.032. According to Gallos (2018) of 25767 

IVF cycles, pregnancy loss is defined to include 

both in biochemical pregnancy as well as clinical 

pregnancy, the maximum endometrial thickness 

during ovarian stimulation is closely related to the 

rate of pregnancy loss during IVF cycles and it is 

recommended that an endometrial thickness of 10 

mm or more minimizes the rate of pregnancy loss 

and maximize the live birth rate [33]. Research by 

Detti (2008) also shows an increase in pregnancy 

loss if the endometrium is < 9.8 mm [34]. The 

study by Kimberly Liu (2019) showed an increase 

in the rate of pregnancy loss and a decrease in the 

rate of live birth for each millimeter of endometrial 

thickness less than 8 mm [35]. Although other 

studies have not been completely homologous, they 

have shown a relationship between endometrial 

thickness and pregnancy loss rate. Based on our 

results, women undergoing endometrial preparation 

for embryo transfer should optimize outcomes with 

an increase in endometrial thickness ≥ 10 mm. 

Regarding the number of fetuses, according 

to Tummers (2003) the rate of early pregnancy 

loss in twins was significantly higher than that of 
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singleton pregnancies after IVF. However, the rate 

of total fetal death in the twin group (5.1) %) was 
 

 

(21.1%) [36]. The József Gábor study (2012) in 

IVF and natural pregnancies showed a higher rate 

of pregnancy loss in the multiple pregnancy group 

than in the singleton pregnancy group [37]. Despite 

the increased incidence of pregnancy loss, at least 1 

live birth rate in the twin pregnancy group appeared 

to be higher than in singleton pregnancies. 

 

V. CONCLUSION 

The rate of pregnancy loss 12 weeks after IVF 

was 31.6%. The rate of at least one fetus remaining 

to 12 weeks gestation was 76,7%. The pregnancy 

loss rate decreased when the endometrial thickness 

was ≥ 10 mm before the endometrial transition. 

Pregnancy loss in vitro fertilization is an issue 

that needs to be studied with larger sample sizes 
 

 

embryo transfer outcomes. 
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