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Abstract

Background: Previous studies have shown that the incidence of ectopic pregnancy (EP) is increasing in China. It
is unclear, however, whether the incidence of EP has changed after the implementation of the universal two-child
policy in the context of China's aging population and declining fertility rate.

Methods: Data concerning EP from January 2011 to December 2020 were collected from the hospital’s electronic
medical records, which included the annual number of delivery, caesarean section rate, ectopic pregnancies, treat-
ment of tubal pregnancy, and average costs and length of hospitalization. Trends of the EP incidence were analysed
and annual percentage change (APC) was calculated using connected point regression analyses.

Results: A total of 9499 cases of EP were collected, among which caesarean scar pregnancy (CSP) accounts for the
second highest (6.73%). The EP per 100 deliveries revealed a downward trend, from 7.60% in 2011 to 4.28% in 2020
with an APC of -1.87 (P<0.05). The maternal age was increased, especially after the implementation of the universal
two-child policy. The constituent ratio for the advanced maternal age (> 35) and the caesarean section rate, but not
the CSP, were also increased. Laparoscopic salpingectomy was the main surgical method, whereas the adoption of
laparotomy and laparoscopic salpingostomy was decreasing year by year.

Conclusions: Although no obvious effect of the two-child policy on EP has been observed under the conditions of
this study, the change in EP especially in advanced-age women after the policy implementation needs further evalua-
tion. A decreased caesarean section rate, in primipara is beneficial to reducing the CSP.
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Background

Ectopic pregnancy (EP) is a relatively common disor-
der affecting approximately 1% of all pregnancies [1],
and women with the first EP are at an increased risk of
adverse birth outcomes in subsequent intrauterine preg-
nancies [2]. In the United Kingdom, the mortality rate of
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EP is approximately 3.6 per 10,000 cases, while in devel-
oping countries this number can be doubled [3]. A study
in the United States showed that EP increased from 11.0
to 1000 live births in 2006 to 13.7 in 2013 [4]. China is
a developing country with an incidence of EP estimated
at 2.5% in 2004 [5]. The number of EP cases admitted to
Fudan University Obstetrics and Gynaecology Hospital, a
large tertiary hospital in Shanghai, China, increased from
698 in 2003 to 1860 in 2013 [6]. After the implementation
of the one-child policy in China in 1979, the total fertil-
ity rate (defined as the average number of children born
per woman) was reduced from 2.9 to around 1.6 [7]. This
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gave rise to a delay in childbearing, as reflected by the
increasing average age of puerpera from 28.1 years old in
2003 to 29.4 in 2013 in Fudan University Obstetrics and
Gynaecology Hospital [6], and an increase in caesarean
section rate [8].

To increase the fertility rate, China adjusted its fam-
ily planning policy from the original one-child policy
to a universal two-child policy in October 2015. It is
not known whether such a policy change would affect
the incidence of EP. The purpose of the present study
is to understand the number, type, and treatment of EP
in recent ten years, especially after the two-child policy
implementation, especially in the context of China’s aging
population and declining fertility rate.

Methods

Data acquisition

Data for this study came from the electronic database of
Fujian Maternal and Child Health Hospital, a provincial
tertiary hospital in Fujian, China, with roughly 1,293,500
outpatients, 68,800 discharges, and 21,700 deliveries in
2019. The following data from January 1, 2011, to Decem-
ber 31, 2020, were collected: the annual number of deliv-
ery, caesarean section rate and EP, treatment of tubal
pregnancy, and average costs and length of stay in the
hospital.

Statistical analyses

Categorical variables are expressed as frequencies and
percentages. Data for deliveries and EP were analysed
by stratifying the age. The Connected Point Regression
Program Software (Version 4.9.0.0, National Cancer
Institute, USA) was used to analyse the trends. A log-
linear regression model was used to evaluate the trends
for annual percentage changes in the incidence of EP per
100 deliveries, the proportion of delivery and EP over 35
years old, the caesarean section rate, and caesarean scar
pregnancy (CSP) per 100 deliveries. An increasing or
decreasing trend was described as a positive or negative
annual percentage change (APC), respectively. A two-
tailed test was used, and the significance level was set at
P<0.05.

Results

1. In the study period, there was a total of 9499 EP
without death, of which there were 8696 cases with
tubal pregnancy (accounting for 91.55% of EP), 639
with CSP (6.73%), 59 with ovarian pregnancy (0.62%),
38 with cervical pregnancy (0.40%) and 66 with other
types of EP (0.69%, including abdominal pregnancy,
heterotopic pregnancy, and intramural pregnancy),
as shown in Fig. 1. The annual number of delivery, EP,
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caesarean section rate, treatment of tubal pregnancy,
and average costs and length of stay in the hospital
are shown in Table 1.

2. The annual number of EP showed a downward
trend from 968 in 2011 to 805 in 2020, and EP per
100 deliveries also showed a downward trend from
7.60% in 2011 to 4.28% in 2020 with an APC of -1.87
(P<0.05). Trends for the proportion of delivery and
EP in the women over 35 years old, and the caesar-
ean section rate, except CSP per 100 deliveries, were
significantly different when compared between the
two time periods approximately before and posterior
to the two-child policy implementation, as seen in
Table 2.

3. During 2011-2020, 66% of the women with tubal
pregnancies were treated surgically, and 34% non-
surgically. Laparoscopic salpingectomy was the main
surgical approach, whereas laparotomy and laparo-
scopic salpingostomy were decreasingly used year by
year. The proportion of the four treatment methods
for tubal pregnancy, i.e., methotrexate and expectant
treatment, laparoscopic salpingectomy, laparotomy,
and laparoscopic salpingostomy, is shown in Fig. 2.

4. Curettage was performed in 90% of CSP under ultra-
sound guidance within 24—48 h of uterine artery embo-
lism. Evaluation for the risk of major bleeding from the
uterine artery was performed before curettage. Laparo-
scopic or transabdominal local lesion resection and uter-
ine repair were conducted in the remaining 10% of CSP.

Discussion

In the present study, the overall EP incidence showed a
downward trend in China during 2011-2020, possibly
resulting from the popularization of contraception and
the successful control of sexually transmitted diseases [9].
Contraceptive measures can reduce EP [10]. From 1980
to 2010, the use of contraceptives in China, including
intrauterine devices, oral contraceptives, and condoms,
remained at the highest level in the world, e.g., a preva-
lence rate of as high as 89.20% in 2010 [11], although the
contraceptive rate among women aged 15-49 declined
from 86.6% in 2014 to 80.6% in 2017 after the implemen-
tation of two-child policy [9]. Sexually transmitted dis-
eases, which have been effectively controlled in China,
can increase EP [12]. Although syphilis and gonorrhea
showed an increasing trend from 2014 to 2019 globally,
the incidence rates of syphilis and gonorrhea were 38.37
and 8.45 per 100,000 person-years in China in 2019 [13,
14], which are far lower than the global incidences of
178.48 and 1124.39 per 100,000 person-years, respec-
tively, in 2019 [15]. Incidence of human immunodefi-
ciency virus infection and acquired immune deficiency
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Fig. 1 Subtypes and proportions for ectopic pregnancy

91.5% Tubal pregnancy
M 6.7%  Caesarean scar pregnancy
M 0.6% Ovarian pregnancy

0.4%  Cervical ectopic pregnancy
M 0.7%  Other ectopic pregnancy

Table 2 Join point trends in the proportions of delivery and ectopic pregnancy over 35 years old, caesarean section rate and

caesarean scar pregnancy per 100 deliveries

Period Proportion of delivery in Proportion of EP in women Caesarean section rate CSP per 100 deliveries
mothers over 35 years old over 35 years old

APC(Trend 1) 6.94*(2011-2018) -4.13*(2011-2016) -5.22*(2011-2015) 45.42(2011-2013)

APC(Trend 2) 5.12(2018-2020) 4.04(2016-2020) 2.36(2015-2020) -7.95(2013-2020)

An increasing or decreasing trend was described as a positive or negative APC, respectively. *: Statistical significance at P<0.05.

APC Annual percent change, £P Ectopic pregnancy, CSP Caesarean scar pregnancy

syndrome has also declined in China over the past two
decades, with a prevalence rate of human immunode-
ficiency virus infection at 39 per 100,000 person-years
compared to 476 per 100,000 person-years globally in
2019 [16].

The maternal age of women with EP or delivery was
mainly distributed at 25—-29 and 30-34 as seen in Table 1.
However, the number of women with EP or delivery aged
25-29 declined while those aged 30-34 rose after 2016,
resulting in the number of EP in women aged 30-34
slightly exceeding that of EP in women aged 25-29
years by 2020. The progressive increase in the propor-
tion of EP and births in women aged 30—34 years may be
related to late marriage and changes in family planning
policy. Since the implementation of the two-child policy,
the proportion of advanced-age mothers for childbear-
ing has increased significantly [17], as indicated by the
increase from 8.52% in 2013 to 15.82% in 2017 in Zheji-
ang Province, China [18]. In the present study, we found
that the proportion of advanced maternal age increased

from 2011 to 2018, whereas the proportion of EP among
those > 35 years old showed a decreasing tendency from
2011 to 2016, which was subsequently reversed to an
increasing tendency from 2016 to 2020 after the release
of the two-child policy in 2015, despite the absence of a
statistical significance for the latter.

After the release of the two-child policy in 2015,
the proportion of EP among those>35 years old was
reversed from a downward trend ( 2011-2016 APC
—4.13*) to an upward trend (2016-2020 APC 4.04),
which suggests that this policy change may have an
impact on EP. It is reported that the two-child policy
implementation may be correlated with the decreased
contraceptive rate [9], increased gonorrhea and syphi-
lis [13, 14], and increased advanced maternal age, all
of which are the possible causes for the increase of
advanced EP [6, 17, 19]. Given that the short observation
period, limited sample size, inadequate geographical rep-
resentation and negligence of co-effects by the potential
confounders might have compromised our results, which
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Fig. 2 Ten-year changes in the proportion of tubal treatment methods
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possibly makes the upward trend not statistically signifi-
cant, the impact of the two-child policy on EP needs fur-
ther investigation.

A single-centre study in France reported that tubal
pregnancy accounted for 95.5%, ovarian pregnancy for
3.2%, intra-abdominal pregnancy for 1.3%, and no cer-
vical and caesarean scar pregnancy (CSP) among the
1800 cases of EP from 1992 to 2001[20]. Our study also
showed that tubal pregnancy accounted for the majority
of 91.55% in our centre from 2011 to 2020. CSP, which
refers to the gestational sac attached to the scar part of
the previous uterine incision when the patient is preg-
nant again after the caesarean section. [21], is one of the
potential long-term complications of caesarean section.
Harb et al [22] concluded that the prevalence of CSP
among pregnant women was about 1.5/10,000 pregnan-
cies in the United Kingdom between 2013 and 2015.
Maymon et al [23] reported that CSP accounted for 4.2%
of patients with EP in a large tertiary hospital in Israel
between 2000 and 2009. In China, Jiao et al [24] reported
that CSP accounted for 1.05% of EP cases in Peking
Union Medical College Hospital from January 1994 to
April 2007, and the ratio for CSP versus total pregnancy
was 1:1221. CSP in our hospital accounted for 6.73% of
EP, with a ratio versus deliveries at 1:254. The prevalence
of CSP in our study was highest among those described
in the literature mentioned above, which could be attrib-
uted to the higher prevalence of caesarean section. [9], as
well as the improvements in diagnostic ultrasound and
heightened awareness of the condition by the clinician.
In addition, the discrepancy also resulted from the com-
parison by using different denominators including the

number of deliveries or the total number of pregnancies,
which biases the results.

Our study revealed a decreasing trend for CSP from
2013 onwards, contributing somewhat to the decline in
overall EP. The overall caesarean section rate also showed
a decreasing trend from 2011 to 2020, consistent with the
results from other studies in which a decreased caesar-
ean section rate was found in all age groups, especially in
younger women who had a greater decrease than older
ones [25]. In addition, studies have found a decreased
caesarean delivery rate in primigravida women [17].
Whereas the two-child policy was implemented in 2015,
the increased number of high-risk pregnant women, such
as women with multiple pregnancies, recurrent caesar-
ean sections, and women beyond 35 years old, contrib-
uted to the resurgence of caesarean section. [17, 25].
This subset of high-risk individuals may be unwilling to
experience an additional pregnancy. The decrease in the
overall caesarean section rate, especially among young
age and primiparous women, might contribute to the
decreased trend for CSP.

For the management of tubal pregnancies, 66% were
treated surgically and 34% non-surgically in our hospital
during 2011-2020. Our data are close to those reported
by Taheri [26], in which surgery accounted for 62% and
non-surgical treatment for 38%.

The constituent ratio for the patients receiving medical
therapy remained comparatively high and increased from
31.22% in 2011 to 36.43% in 2020. This may be partly
because of the increasing awareness of pregnancy and the
development of medical technology to diagnose ectopic
pregnancy much earlier, providing early-stage patients
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more opportunities to receive medical treatment. It is
also possible that some of the patients had less desire to
accept the removal of their fallopian tubes because of the
loosened childbearing policy and preferred more to med-
ical therapy for later pregnancy. In addition, the financial
problem might be another reason to choose non-surgical
therapy for a few patients. A relatively high proportion of
medical treatment versus surgery may also be due to the
referral centre status.

The operation method for tubal pregnancies was prin-
cipally laparoscopic salpingectomy in our hospital, and
laparotomy and laparoscopic salpingostomy was signifi-
cantly reduced, which is consistent with the report by
an Australian team [27]. A reduction in open surgery is
encouraged as the development of surgical techniques
and the preference for small scars. Laparoscopic sal-
pingostomy is acceptable to gynecologists and patients
owing to the existence of a normal contralateral fallo-
pian tube and comparable reproductive outcome com-
pared to laparoscopic salpingectomy, although it brings a
risk of bleeding and persistent or recurrent EP [28]. Our
data showed a short-time but high-cost hospitalization
for surgical treatment compared to non-surgical treat-
ment. Although non-surgical treatment has a lower cost
and can avoid the potential dangers of surgery, it needs
to be carefully evaluated because approximately 15% of
the patients with tubal pregnancy receiving methotrexate
due to ectopic obstruction or rupture eventually require
surgery [29].

CSP can be treated in a variety of ways, including
curettage, surgical removal of the lesion (via abdomen or
vagina), medical therapy (local or systemic injection of
methotrexate), and expectant management. Almost all
CSPs were surgically treated in our hospital, which may
be attributed to a large number of the cases that suffered
from relatively severe conditions in tertiary hospitals.
Curettage was performed in 90% of the cases with pre-
evaluation for the risk of major bleeding from the uterine
artery before curettage, and laparoscopic or transabdom-
inal local lesion resection and uterine repair were con-
ducted in 10% of the cases. Harb et al. [22] reported that
61% (56/92) of CSP were treated surgically, 16% (15/92)
medically, and 23% (21/92) by expectant management;
the authors proposed substantial benefits of surgical
therapy, including a high success rate, low complication
rate, and short post-treatment follow-up. However, there
have been no consensus and standard treatment for CSP
thus far, and the choice of surgical treatment or non-sur-
gical therapy is mainly based on the patient’s and local
medical conditions, which may also require a combina-
tion of multiple treatment modalities for some patients.

There are limitations in this observational study. The
study was a single-centre, retrospective cross-sectional
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study, and some clinical and missing data could not be
assessed. The number of women enrolled and the geo-
graphical area covered in the study are limited, which
could result in potential bias. In addition, we can-
not establish a cause-effect relationship. Given that
our hospital is the largest medical unit of Obstetrics
and Gynaecology in Fujian Province, China, serving a
diverse urban and rural population and diversified eth-
nics with a large delivery number of over 20,000 cases
annually, it does not adequately represent the circum-
stances throughout the country. The total number of
women at childbearing age should have been used as
the denominator for the incidence of EP. Unfortunately,
we failed to capture the pregnancy trends that changed
over time in this way. Although the ratio/ratio calcu-
lation method used in this study has its limitations,
live birth or deliveries is a suitable indicator for the
comparison of EP when the number of cases enrolled
increases with time [4, 30].

Conclusion

The proportion of EP among those > 35 years old was
reversed to an upward trend after the release of the
two-child policy in China in 2015, which may suggest
a possible impact of the policy change on EP. It is of
significance to continue the evaluation of the relations
between changes in China’s fertility policy and EP in
the future. A more stratified analysis of the population
with EP is needed, and more detailed studies on the
identification of high-risk factors for EP and reproduc-
tion after EP are required.

Declined incidence of EP and improvements in surgical
modalities have made the treatment of EP overall prom-
ising. The popularization of contraception, the control
of sexually transmitted diseases, age-appropriate preg-
nancy, and the reduction of the caesarean section rate are
all conducive to reducing EP; In particular, a decreased
caesarean section rate of primipara is helpful to reduce
CSP.

Abbreviations
EP: ectopic pregnancy; APC: annual percentage change; CSP: caesarean scar
pregnancy.
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