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Abstract N\
Oral contraceptives (OCs) following induced abortion offer a reliable method to avoid repeated abortion. However, limited data exist |
supporting the effective use of OCs postabortion. We conducted this systematic review and meta-analysis in the present study
reported immediate administration of OCs or combined OCs postabortion may reduce vaginal bleeding time and amount, shorten
the menstruation recovery period, increase endometrial thickness 2 to 3 weeks after abortion, and reduce the risk of complications
and unintended pregnancies.

A total of 8 major authorized Chinese and English databases were screened from January 1960 to November 2014. Randomized
controlled trials in which patients had undergone medical or surgical abortions were included. Chinese studies that met the inclusion
criteria were divided into 3 groups: administration of OC postmedical abortion (group I; n=1712), administration of OC postsurgical
abortion (group Il; n=8788), and administration of OC in combination with traditional Chinese medicine postsurgical abortion (group
lIl; n=19,707).

In total, 119 of 6160 publications were included in this analysis. Significant difference was observed in group | for vaginal bleeding
time (P=0.0001), the amount of vaginal bleeding (P=0.03), and menstruation recovery period (P < 0.00001) compared with the
control groups. Group Il demonstrated a significant difference in vaginal bleeding time (P < 0.00001), the amount of vaginal bleeding
(P=0.0002), menstruation recovery period (P < 0.00001), and endometrial thickness at 2 (P=0.003) and 3 (P < 0.00001) weeks
postabortion compared with the control group. Similarly, a significant difference was observed in group Il for reducing vaginal
bleeding time (P < 0.00001) and the amount of vaginal bleeding (P < 0.00001), shortening the menstruation recovery period (P <
0.00001), and increasing endometrial thickness 2 and 3 weeks after surgical abortion (P <0.00001, all).

Immediate administration of OCs postabortion may reduce vaginal bleeding time and amount, shorten the menstruation recovery
period, increase endometrial thickness 2 to 3 weeks after abortion, and reduce the risk of complications and unintended
pregnancies.

Abbreviations: AE = adverse effect, Cl = confidence interval, COC = combined oral contraceptive, IlUD = intrauterine device, MD
= mean difference, OC = oral contraceptive, RCT = randomized controlled trials, RR = relative risk ratio, WHO = World Health
Organization.
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1. Introduction

Unsafe medical or surgical abortions are one of the major public
health concerns acknowledged by the international scientific
community. The World Health Organization (WHQO) estimates
that nearly 20 million unsafe abortions are performed annually
worldwide under inadequate conditions, with 97% of them
taking place in developing countries. In 2008, the global fatality
rate was 220 deaths per 100,000 unsafe abortions."*?! Unsafe
abortions account for about 13% of all maternal deaths,
approximating to 47,000 deaths annually.’! As reported by
China’s National Health and Family Commission, 6 to 10 million
abortions have been performed in recent years, that is, about 700
to 1100 abortions an hour. Furthermore, several Chinese surveys
have revealed that nearly 91% of pregnant teenagers opt for
abortions or repeated abortions."”!

Postabortion contraception and family planning services are
associated with high acceptance and use of contraceptives.
However, a majority of the women are deprived of these services,
especially in countries where abortion is legally regulated.!
Women seek medical or surgical abortion as a means to overcome
contraceptive failure. They often tend to oversee the grave
consequences of medical and surgical abortion on health
and well-being and continue to adopt these unsafe methods
because of prejudices such as adverse effects (AEs) of modern
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contraceptives on fertility.> 8 New-age women rely on the use
of either medications or surgical procedures for abortion."!
Women opting for abortion in the 1st trimester of pregnancy are
recommended pharmacological agents such as mifepristone,
prostaglandin, progesterone antagonist, methotrexate, and
tamoxifen, which are considered as good as surgery.”!
Although the use of these pharmacological agents in the
2nd trimester has considerably improved during the past
decade, surgery is still considered to have a lower risk of
AEs."%! Evidence suggests that birth control measures, such as
pills or intrauterine devices (IUDs), can be initiated immediately
after abortion.!''="5]

Oral contraceptives (OCs), commonly used postabortion, can
be classified as combined oral contraceptives (COCs) and
progestin-only contraceptives on the basis of the hormone
components.'®!'”! The use of COCs is considered effective, but
the potential risks of age-related diseases such as cardiovascular
disease associated with their use must not be overlooked. In
addition, COCs are associated with an increased risk of venous
thromboembolism. Although important, venous thromboembo-
lism is not of clinical significance in nonhospitalized Chinese and
perhaps other Asian women because of its low incidence;
therefore, COCs may be considered a better choice in these
groups of patients.®!

Postabortion contraception with counseling and provision of
contraceptive methods must be considered an integral part of
comprehensive abortion care to prevent future unplanned
pregnancies and associated risks.!"!! In this regard, the WHO
(WHO, Guide Practical Guide for Programme Managers, 1997)
and the International Federation of Gynecology and Obstetrics
recommend postabortion contraception as one of the strategies
for the prevention of unsafe abortion and its consequences.!* 11!
In addition, few studies have demonstrated the significance of
providing contraception immediately postabortion; data suggest
that almost all contraceptive methods can be initiated immedi-
ately postabortion.!'!19!

The Guidance on the Family Planning Service after the Induced
Abortion, published by the Family Planning Branch of Chinese
Medical Association (2011), briefly states that women should
take OCs immediately after abortion as one of the measures for
future contraception and avoidance of abortion.”*°! However,
contraceptive use postmedical or surgical abortion is a major
health concern; furthermore, there are limited data on safe
abortion care and its implications in current clinical practice.
Therefore, it is imperative for clinicians and drug researchers to
understand the effect of administering OC immediately after an
induced abortion on vaginal bleeding time and amount and
menstruation recovery period; endometrial restoration after an
operation and unintended pregnancy; and reduction of abortion
complications. In the lack of evidence consistently supporting the
effective use of OC postabortion, we performed this systematic
review and meta-analysis to estimate the effect of OC postabor-
tion on vaginal bleeding time and amount, menstruation recovery
period, endometrial thickness, associated complications, and
unintended pregnancies.

2. Materials and methods

This systematic review and meta-analysis was conducted
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses guidelines.*!! Ethical approval
was not necessary as our study did not involve any patient
intervention or information.
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2.1. Data sources and searches

A search strategy used by the Cochrane Collaboration’s
Pregnancy and Childbirth Group was followed. Eligible trials
were identified from monthly searches of the 8 major authorized
Chinese and English databases, including PubMed, EMBASE,
Cochrane Library, Web of Science, Chinese Biomedical Data-
base, China National Knowledge Infrastructure, Wanfang Data,
and VIP Database, from January 1960 to November 2014. The
key words for retrieval of relevant articles included “oral
contraceptive,” “combined oral contraceptive,” “induced abor-
tion,” “medical abortion,” and “surgical abortion.” In addition,
the Cochrane Controlled Trials Register and PubMed were also
searched without language restrictions. The search strategy is
described in Supplemental Digital Content 1, http:/links.lww.
com/MD/B100. All the studies identified through the search
strategy were assessed for inclusion in the analysis. RevMan
version 5.2 (Cochrane Collaboration, Oxford, UK) was used to
enter the data and check for data accuracy.

2.2. Study selection

The review included only randomized controlled trials (RCTs) in
which the patients had undergone medical or surgical abortions.
Intervening measures included administration of OC on the same
day of abortion or administration of OC plus traditional Chinese
medicine postabortion (study groups). The control group
included women following nonmedical intervention contracep-
tive methods (such as condom or withdraw), women not
receiving any medication (blank control), or women receiving
placebo. Meeting abstracts without any detailed minutes, cohort
studies, case—control studies, pseudorandom studies, research on
curative effects of different contraceptives, studies involving OC
administration after the 2nd day of induced abortion, and
surgical abortion with a sample size <100 were excluded from
the analysis.

2.3. Outcome measures

The analysis aimed to assess the effect of OC administration
immediately after abortion on vaginal bleeding time and amount,
endometrial thickness 2 to 3 weeks after abortion, menstruation
recovery period (duration from the surgery to the 1st menstrual
period), postoperative complications (pelvic cavity infection,
intrauterine adhesion [TUA], cervical adhesion, and incomplete
abortion), and unintended pregnancies (during the valid period of
0Q).

2.4. Data extraction and quality assessment

The quality of reporting of RCTs was assessed under masked
conditions using the Jadad scoring or Oxford quality scoring
system, according to which a score of 1 to 3 represents low-
quality research and a score of 4 to 7 represents high-quality
research (Table 1).?2! The quality of the included research studies
was evaluated from the following aspects: generation of random
sequences; blind method; dropout and loss to follow-up; and
allocation concealment. A document management software was
used to screen the documents retrieved from the databases in
order to avoid repetition. We designed a data extraction form
that was used by 2 independent investigators who reviewed the
studies for eligibility, extracted the data, and assessed the study
quality based on inclusion and exclusion criteria. The data
indicators extracted from research included patient numbers in
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Jadad scale for randomized controlled studies.

Items Description
Generation of random sequence Inappropriate: applying alternate allocation method, such as odd or even number 0
Indistinct: random experiment, but the method of random allocation has not been described 1
Appropriate: random sequence generation method has been described and the method is appropriate. 2
The random figures are generated by computer or similar methods
Blind method Inappropriate: double blind has not been applied or blind method is inappropriate 0
Indistinct: the test is stated as a blind method, but the method has not been described 1
Appropriate: completely identical placebo pills or similar methods are adopted 2
Dropout and loss to follow-up The number of, or reasons for, withdrawal (s) or dropout (s) have not been described 0
The number of, or reasons for, withdrawal () or dropout (s) have been described 1
Allocation concealment Inappropriate: alternative allocation, case numbers, weekdays, open random directory, series of coded 0
envelopes, and any predicable measures that cannot be taken to prevent grouping
Indistinct: only indicate the use of a random number table or any other random allocation plans 1
Appropriate: center- or pharmacy-controlled allocation plan or use of containers with concordant serial numbers, 2

on-site computer control, sealed and lightproof envelopes, or any other methods making it impossible

for clinicians to predict allocation series

the research and control groups, vaginal bleeding time and
amount, menstruation recovery period, complications (including
pelvic cavity infection, IUA, cervical adhesion, and incomplete
abortion), and unintended pregnancies. Discrepancies observed
between the data in different research studies were unified,
discussed, and, if required, consulted with a 3rd party.

2.5. Data synthesis and analysis

For dichotomous data, categorical variables were expressed by
relative risk ratio (RR) with 95% confidence interval (CI),
whereas continuous variables were expressed by mean difference
(MD) and 95% CI. A heterogeneity test was conducted with Chi-
square inspection, with the inspection level « =0.1. The presence
of statistical heterogeneity was determined using I> statistics. As
per the I? estimate, when the degree of heterogeneity analysis
index was found to be greater (P<0.1, I*>50%), we used the
random effects meta-analysis model to control confounding
factors reducing the degree of heterogeneity, whereas when the
analysis of indicators was found to have low heterogeneity (P>
0.1, I <50%) we applied the fixed effect model for combined
analysis. Heterogeneity was considered substantial when I* was
>50%. A probability value <0.05 was considered statistically
significant for the difference. The funnel plot technique was used
to estimate the possibility of publication bias.

3. Results

3.1. Identified articles

The search yielded 2107 Chinese articles and 4053 English articles.
Articles with irrelevant topics and abstracts were excluded while
screening. The eligibility of the articles for inclusion was tested after
reading the full text, following which 28 English studies were
excluded from the analysis, including studies comparing the
therapeutic effect of different contraceptives (n=11), studies with a
sample size <100 (n=9), studies with nonrandomized grouping
methods or ineligible protocols (n=35), and studies without a
definite outcome measure (n=3). Only 119 Chinese articles met the
inclusion criteria. The selection process of the articles fulfilling the
inclusion criteria for the meta-analysis is depicted in Fig. 1. The
characteristics of the included studies are detailed in Table 2.1237141
The included studies (n=119) were classified into 2 categories:

those discussing medical abortion and those discussing surgical
abortion. A total of 10 research studies included OC administra-
tion immediately after medical abortion as the research or
treatment group and administration of placebo, blank control,
or other contraceptive measures as the control group (group I). In
total, there were 109 studies on OC administration postsurgical
abortion: 31 studies reported OC intake as the research group and
placebo/microbiotic intake as the control group (group II) and 78
studies reported OC plus traditional Chinese medicines postsurgi-
cal abortion as the research group (group III). The methodological
quality of the included studies as assessed by the Jadad scoring
system is described in Table 3.2%23-141]

3.2. OC administration immediately after medical
abortion (group 1)

Group 1 included a total of 10 studies with 1712 patients (817
patients in the treatment group and 895 patients in the control
group; Table 4).

3.2.1. Effect on vaginal bleeding time and amount and
menstruation recovery period. All of these studies discussed
vaginal bleeding time (n=10), whereas only a few studies
discussed the amount of vaginal bleeding (n=3), menstruation
recovery period (n=2), and unintended pregnancy (n=1). A
random effect model was applied for meta-analysis in studies
discussing vaginal bleeding time and amount because of high
heterogeneity, whereas a fixed effect model was applied for
studies discussing menstruation period because of low heteroge-
neity (Supplemental Digital Content 2, http:/links.lww.com/
MD/B100).123-141]

Group I patients demonstrated high heterogeneity among test
results for vaginal bleeding time (x* 80.65, ’=89%; P<
0.00001). The effect of OCs in the treatment versus control group
as depicted by a random effect model (Z=3.83) indicated that
OC administration demonstrated immediate effect in the
treatment group after medical abortion compared with the
control group (10 trials; MD: —3.10 days; 95% CI: —4.68 to
—1.51; P=0.0001; Fig. 2A). For the amount of vaginal bleeding,
significantly high heterogeneity (x*: 40.14 and I?=95%; P <
0.00001) was observed between the studies. The results suggested
that there exists a significant difference (MD: —18.09mL; 95%
CI: —34.04 to —2.13; P=0.03; Fig. 2B) between the treatment


http://links.lww.com/MD/B100
http://links.lww.com/MD/B100
http://www.md-journal.com

Che et al. Medicine (2016) 95:27

Medicine

)

PubMed EMBASE Web of Science Cochrane
(N =934) (N=1157) (N =477) (N = 1485)

J

CNKI

Sinomed Wanfang
(N =481)

VIP Database
(N =564) (N=481)

(N=581)

Duplicates
(N = 445)

Exclude literature with
irrelevant topics and abstracts

English literature
(N =3608)

English literature
(N=28)

][ Screening ] [ldentiﬁcation

[ |
> Duplicates
(N=119)

Chinese literature
(N =501)

Exclude literature with
irrelevant topics and abstracts

Chinese literature
(N =462)

ul

|

Exclude after reading full text ]

{, bt

Chinese literature

]

(N =153)

Chinese English literature
(N=153)

Surgical abortion
(N = 130)

Exclude research with sample size
<100 (n = 16)

Research group: contraceptive
Control group: uterine contraction drug

Exclusion (n = 5) ]

sy

2

Induced abortion included (n =

Research group: contraceptive
Control group: placebo, antibiotic,

Induced abortion included (n = 78)
Research group: contraceptive + uterine
contraction drug

Control group: uterine contraction drug

Vi

[ Exclude after reading full text ]%
English literature
(N=0)
£
= Medical abortion
&0 (N=23)
=
= Exclusion (n = 3)
Research group: contraceptive
Control group: uterine contraction
Exclusion (n = 10)
Research group: contraceptive +
uterine contraction drug
Control group: uterine
—

Drug abortion (n = 10)
= Research group: contraceptive 3n
g Control group: placebo, antibiotic,
= blank control
2 |
=
—

)

[ Finally included literature (n = 119)

Figure 1. Flow chart of literature screening.

and control groups (Z=2.22 and P=0.03). For menstruation
recovery, the test for overall effect between the treatment and
control groups (Z=11.99 and P<0.00001) demonstrated a
significant difference (MD: —7.97 days; 95% CL: —9.28 to
—6.67; P<0.00001) (Fig. 2C). It is evident that OC administra-
tion immediately after medical abortion has a significant effect
in reducing vaginal bleeding time and amount, as well as
menstruation recovery period.

3.3. OC administration immediately postsurgical abortion
(group 1)

Group ITincluded 31 studies with 8788 patients (4552 patients in
the treatment group and 4236 patients in the control group).

3.3.1. Effect on vaginal bleeding time and amount, menstru-
ation recovery period, and endometrial thickness. A total of
50 studies discussed vaginal bleeding time (n=18), the amount of
vaginal bleeding (n=6), menstruation recovery period (n=17),
endometrial thickness 2 weeks postabortion (n=4), and
endometrial thickness 3 weeks postabortion (n=35). A high
heterogeneity was found to exist among all the studies and a
random effect model was applied for meta-analysis.

The effect of OCs in the treatment versus control group as
depicted by a random effect model (Z=10.95 and P <0.00001)
indicated that OC administration demonstrated an immediate
effect in reducing vaginal bleeding time in the treatment versus
control group after surgical abortion (18 trials; MD: —2.46
days; 95% CI: —2.90 to —2.02; P<0.00001; Fig. 3A). The
result showed a statistically significant difference (6 trials; MD:

—11.54mL; 95% CIL: —18.67 to —4.40; P=0.0002; Fig. 3B)
between the treatment versus control group (Z=3.17 and P=
0.002) in reducing the amount of vaginal bleeding postsurgical
abortion. The overall effect (Z=14.37 and P=1.00001)
demonstrated a significant difference between the treatment
versus control group (17 trials; MD: —8.50 days; 95% CIL:
—9.66 to —7.34; P<0.00001) in reducing the menstruation
recovery period, indicating the effectiveness of OC administra-
tion immediately postsurgical abortion (Fig. 3C). We observed
a statistical difference in endometrial thickness 2 weeks
postabortion (MD, 0.76 mm; 95% CI, 0.26, 1.27; P=0.003)
and 3 weeks postabortion (MD, 1.99 mm; 95% CI, 1.62, 2.36;
P <0.00001) in the treatment group compared with the control

group.

3.3.2. Effect on the occurrence of complications and
unintended pregnancy. Of the included studies, 7 discussed
pelvic cavity infection, 7 discussed TUA, 1 research discussed
cervical adhesion, 6 studies discussed incomplete abortion, and
12 studies discussed unintended pregnancy. Because of the low
heterogeneity, a fixed effect model was applied for meta-analysis
in studies discussing pelvic cavity infection, [UA, and unintended
pregnancy. A statistically significant difference was observed
between the treatment and control groups in pelvic cavity
infection (RR, 0.18; 95% CI, 0.10, 0.34; P < 0.00001), IUA (RR,
0.20; 95% CI, 0.13, 0.32; P<0.00001), incomplete abortion
(RR, 0.25; 95% CI, 0.07, 0.94; P=0.04), and unintended
pregnancy (RR, 0.09; 95% CI, 0.05, 0.16; P<0.00001;
Supplemental Digital Content 3, http:/links.lww.com/MD/
B100).123-1411
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Essential features of the included researche

S. no. Included research Medicine taking plan Abortion means Sample size Extraction indicators
1 Liu Zheng-ping, 2000 Medical 101 a b

2 Liu Zheng-ping, 2004 Medical 183 a, b

3 Li Yan-fang, 1998 Medical 183 a

4 Gong Mei-xuan, 2008 Medical 134 a b

5 Lu Yun, 2009 Medical 80 a

6 Wang Cai-yan, 2011 Medical 135 a, C

7 Deng Xue-bin, 2013 Medical 76 , C

8 Yang Qin-ling, 2010 Medical 76 a

9 Lu Xiu-fang, 2007 Medical 206 a, k
10 Chen Qin-fang, 2011 Medical 154 a

11 Zhang Ling-juan, 2012 Surgical 216 c, 0]
12 Huang Qiu-lian, 2009 Surgical 200 a,j
13 Pu Wen-ying, 2009 Surgical 147 C J
14 Zhu Jing, 2014 Surgical 150 a

15 Jin Rui-ying, 2013 Surgical 120 abcef
16 Sun Ke-li, 2012 Surgical 100 d

17 Zhang Jin, 2011 Surgical 120 a,c, ]
18 Chen Yu, 2010 Surgical 200 a,j
19 Guo Fang-hua, 2014 Surgical 220 a, c
20 Bai Feng, 2014 Surgical 100 ac,j
21 Xu Wan-li, 2012 Surgical 360 f,h i
22 Dong Li-xiang, 2014 Surgical 106 a

23 Yu Jian-li, 2014 Surgical 280 a b, c
24 Tan Jing, 2014 Surgical 150 a b
25 Zhuang Lin, 2008 Surgical 166 g, i
26 Xue Xia, 2012 Surgical 900 a,bocdfagi
27 Wu Chen-dan, 2012 Surgical 120 f, ]
28 Gu Xiao-yan, 2012 Surgical 100 ac,f
29 Wang Min, 2012 Surgical 136 c

30 Zhu Wei-na, 2014 Surgical 220 a,C0,]j
31 Mao Dan-ging, 2013 Surgical 140 a,c e
32 Xia Hong-xia, 2014 Surgical 408 e

33 Sun Dong-yan, 2014 Surgical 400 g

34 Ding Xiao-hong, 2011 Surgical 100 C
35 Rui Yu-xuan, 2011 Surgical 1140 acdgi
36 Li Cui-fen, 2011 Surgical 200 e

37 Chen Yan, 2014 Surgical 460 abcg
38 Li Hui-rong, 2013 Surgical 1189 a,cefj
39 Ding Hai-gian, 2014 Surgical 200 abcdfij
40 Yang Jin-ging, 2011 Surgical 240 j

41 Guo Yi-hong, 2010 Surgical 200 c, g
42 Zhuang Shui-lian, 2012 Surgical 400 a i j
43 Guo Yin-e, 2012 Surgical 160 i
44 Zhang Lin-lin, 2014 Surgical 305 g

45 Wen Hua-ying, 2014 Surgical 120 j

46 Liu Jian-wen, 2010 Surgical 119 ac,f
47 Sun Yang, 2014 Surgical 180 j

48 Pan Cui-hong, 2013 Surgical 162 a, c
49 Xu Hong, 2014 Surgical 360 ac, ]
50 Zhan An-na, 2014 Surgical 100 abcg
51 Huang Li-guang, 2014 Surgical 240 i

52 Zong Ji-wei, 2013 Surgical 100 a,cfj
53 Han Ying, 2013 Surgical 180 a, c
54 Luo Ning, 2013 Surgical 180 ]
55 Zhang Dong-ling, 2013 Surgical 145 d,j
56 Wang Ju-hui, 2013 Surgical 300 i

57 Yao Wen-lei, 2013 Surgical 152 a, i
58 Lu Ling, 2013 Surgical 210 g

59 Chen Yan-hong, 2013 Surgical 178 a,cdf
60 Li Ya-jun, 2012 Surgical 120 a, c
61 Shen Xiu-xiang, 2012 Surgical 120 ac,f
62 Xiang Dong-shun, 2012 Surgical 200 a, |
63 Zhang Zhong-hua, 2012 Surgical 224 j

(continued)
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(continued).

S. no. Included research Medicine taking plan Abortion means Sample size Extraction indicators
64 Chen Li, 2012 Surgical 400 a, e
65 Xu Yan-li, 2012 Surgical 320 |

66 Zou Xia, 2012 Surgical 200 i
67 Fan Jin-chan, 2012 Surgical 140 a, |
68 Xu Yun-e, 2012 Surgical 240 J

69 Yao Ling, 2011 Surgical 210 ¢ Qi
70 Hou Lian-yun, 2011 Surgical 160 a,Cj
71 Lv Xiao-lan, 2011 Surgical 100 |

72 Wu Cheng-zhen, 2011 Surgical 400 c, f,hj
73 Li Xin-ting, 2011 Surgical 170 a,¢ 0
74 Wang Wen-rong, 2011 Surgical 240 i

75 Meng Xiao-yan, 2011 Surgical 666 J

76 Li Jian-xiu, 2010 Surgical 128 a,¢ 0
77 Hu Ting, 2009 Surgical 260 i

78 Du Ai-gi, 2009 Surgical 550 a ¢ fh
79 Zhao Cai-qin, 2011 Surgical 220 C,
80 Qin Li-na, 2012 Surgical 300 a, b fhj
81 Guo Yu-sheng, 2013 Surgical 100 a ¢ h
82 Wang Xu-yin, 2011 Surgical 385 ach
83 Tang Yong-zhen, 2014 Surgical 110 a ¢ d
84 Zeng Yin-ying, 2013 Surgical 100 a, ¢ fhij
85 Ou Ji-lan, 2014 Surgical 200 a,¢C i j
86 Yang Yong, 2014 Surgical 184 ach
87 Yu Chan-yang, 2014 Surgical 160 j

88 Zhang Yuan, 2014 Surgical 240 a,¢fj
89 Lei Xun, 2012 Surgical 180 ¢, f, 0]
90 Han Dong-hong, 2012 Surgical 300 abcj
91 Xie Feng, 2009 Surgical 397 a,cdj
92 Chen Si-feng, 2013 Surgical 240 fi ]
93 Zhang Chang-ging, 2011 Surgical 247 a,Cj
94 Zhang Chun-yan, 2013 Surgical 480 c, g
95 Rui Hong-wei, 2013 Surgical 632 c,ef,hj
96 Zhang Ying-hui, 2013 Surgical 105 a,c
97 Yan Wei-wei, 2013 Surgical 320 i
98 Feng Ming-yue, 2012 Surgical 160 c, e
99 Sun Guang-fan, 2013 Surgical 1000 a,¢dij
100 Liu Jian-hua, 2014 Surgical 208 a,cde
101 Huang Yin, 2014 Surgical 136 d
102 Wang Xue-yan, 2014 Surgical 260 f,h 0]
103 Lan Chong, 2013 Surgical 200 j
104 Xia Li-hua, 2013 Surgical 1186 ab,j
105 Ai Yin-hui, 2012 Surgical 140 a, C,
106 Lei 'Y, 2011 Surgical 240 a,c
107 Meng Xia, 2011 Surgical 120 a ¢ d
108 Yi Jing-qgiu, 2014 Surgical 200 acfg
109 Zheng Chun-gin, 2014 Surgical 198 a,Cj
110 Liu Min, 2014 Surgical 111 a, b
111 Zhang Li-rong, 2014 Surgical 104 a, C
112 Zhang Xin, 2014 Surgical 420 acfg
113 Yang Ni, 2013 Surgical 176 f ]
114 Zhu Dan-yang, 2014 Surgical 167 a, C,
115 Zhang Yu-rong, 2014 Surgical 240 a,bj
116 Wu Dan-mei, 2010 Surgical 200 C,
117 Lv Mei, 2013 Surgical 200 i
118 Zhang Yong-cun, 2013 Surgical 502 a, dj
119 Zhang Fa-li, 2013 Surgical 200 acfg

Medicine taking plan: @ patients in the research group take oral contraceptive (OC); @ patients in the research group take OC and traditional Chinese medicine; @ patients in the control group take placebo,
blank control, their partners use condoms, or the couple follow other contraceptive measures; and @ patients in the control group orally take traditional Chinese medicine. Extraction indicators: a, vaginal
bleeding time; b, amount of vaginal bleeding; ¢, menstruation recovery period; d, endometrial thickness 2 weeks after surgical abortion; e, endometrial thickness 3 weeks after surgical abortion; f, case quantity of
pelvic cavity infection; g, case quantity of intrauterine adhesion; h, case quantity of cervical adhesion; i, case quantity of incomplete abortion; and j, case quantity of unintended pregnancy.
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Evaluation of the methodological quality of the included research®*-141],
Included Dropout and loss Allocation

S. no. research Random Double blind to follow-up concealment Scores
1 Liu Zheng-ping, 2000 Appropriate Appropriate Described Inappropriate 5
2 Liu Zheng-ping, 2004 Appropriate Appropriate Described Inappropriate 5
3 Li Yan-fang, 1998 Not known Inappropriate Described Inappropriate 2
4 Gong Mei-xuan, 2008 Not known Not known Not described Inappropriate 2
5 Lu Yun, 2009 Not known Inappropriate Described Inappropriate 2
6 Wang Cai-yan, 2011 Appropriate Inappropriate Not described Inappropriate 2
7 Deng Xue-bin, 2013 Not known Inappropriate Not described Inappropriate 1
8 Yang Qin-ling, 2010 Not known Inappropriate Not described Inappropriate 1
9 Lu Xiu-fang, 2007 Not known Inappropriate Described Inappropriate 2
10 Chen Qin-fang, 2011 Not known Appropriate Described Inappropriate 4
11 Zhang Ling-juan, 2012 Not known Inappropriate Not described Inappropriate 1
12 Huang Qiu-lian, 2009 Not known Inappropriate Not described Inappropriate 1
13 Pu Wen-ying, 2009 Not known Inappropriate Described Inappropriate 2
14 Zhu Jing, 2014 Not known Inappropriate Not described Inappropriate 1
15 Jin Rui-ying, 2013 Appropriate Inappropriate Not described Inappropriate 2
16 Sun Ke-li, 2012 Not known Inappropriate Not described Inappropriate 1
17 Zhang Jin, 2011 Not known Inappropriate Not described Inappropriate 1
18 Chen Yu, 2010 Not known Inappropriate Not described Inappropriate 1
19 Guo Fang-hua, 2014 Not known Inappropriate Not described Inappropriate 1
20 Bai Feng, 2014 Not known Inappropriate Not described Inappropriate 1
21 Xu Wan-li, 2012 Not known Inappropriate Not described Inappropriate 1
22 Dong Li-xiang, 2014 Not known Inappropriate Not described Inappropriate 1
23 Yu Jian-li, 2014 Appropriate Inappropriate Not described Inappropriate 2
24 Tan Jing, 2014 Appropriate Inappropriate Not described Inappropriate 2
25 Zhuang Lin, 2008 Not known Inappropriate Not described Inappropriate 1
26 Xue Xia, 2012 Not known Inappropriate Not described Inappropriate 1
27 Wu Chen-dan, 2012 Not known Inappropriate Not described Inappropriate 1
28 Gu Xiao-yan, 2012 Not known Inappropriate Not described Inappropriate 1
29 Wang Min, 2012 Not known Inappropriate Not described Inappropriate 1
30 Zhu Wei-na, 2014 Not known Inappropriate Not described Inappropriate 1
31 Mao Dan-ging, 2013 Appropriate Inappropriate Not described Inappropriate 2
32 Xia Hong-xia, 2014 Not known Inappropriate Not described Inappropriate 1
33 Sun Dong-yan, 2014 Not known Inappropriate Not described Inappropriate 1
34 Ding Xiao-hong, 2011 Not known Inappropriate Not described Inappropriate 1
35 Rui Yu-xuan, 2011 Not known Inappropriate Not described Inappropriate 1
36 Li Cui-fen, 2011 Not known Inappropriate Described Inappropriate 2
37 Chen Yan, 2014 Not known Inappropriate Not described Inappropriate 1
38 Li Hui-rong, 2013 Not known Inappropriate Described Inappropriate 2
39 Ding Hai-gian, 2014 Not known Inappropriate Described Inappropriate 2
40 Yang Jin-ging, 2011 Not known Inappropriate Not described Inappropriate 1
4 Guo Yi-hong, 2010 Not known Inappropriate Not described Inappropriate 1
42 Zhuang Shui-lian, 2012 Not known Inappropriate Not described Inappropriate 1
43 Guo Yin-e, 2012 Not known Inappropriate Not described Inappropriate 1
44 Zhang Lin-lin, 2014 Not known Inappropriate Not described Inappropriate 1
45 Wen Hua-ying, 2014 Not known Inappropriate Not described Inappropriate 1
46 Liu Jian-wen, 2010 Not known Inappropriate Not described Inappropriate 1
47 Sun Yang, 2014 Not known Inappropriate Not described Inappropriate 1
48 Pan Cui-hong, 2013 Not known Inappropriate Not described Inappropriate 1
49 Xu Hong, 2014 Not known Inappropriate Not described Inappropriate 1
50 Zhan An-na, 2014 Not known Inappropriate Not described Inappropriate 1
51 Huang Li-guang, 2014 Not known Inappropriate Not described Inappropriate 1
52 Zong Ji-wei, 2013 Appropriate Inappropriate Not described Inappropriate 2
53 Han Ying, 2013 Not known Inappropriate Not described Inappropriate 1
54 Luo Ning, 2013 Not known Inappropriate Not described Inappropriate 1
55 Zhang Dong-ling, 2013 Not known Inappropriate Not described Inappropriate 1
56 Wang Ju-hui, 2013 Not known Inappropriate Not described Inappropriate 1
57 Yao Wen-lei, 2013 Not known Inappropriate Not described Inappropriate 1
58 Lu Ling, 2013 Not known Inappropriate Not described Inappropriate 1
59 Chen Yan-hong, 2013 Not known Inappropriate Not described Inappropriate 1
60 Li Ya-jun, 2012 Not known Inappropriate Not described Inappropriate 1
61 Shen Xiu-xiang, 2012 Not known Inappropriate Not described Inappropriate 1
62 Xiang Dong-shun, 2012 Not known Inappropriate Not described Inappropriate 1

(continued)
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(continued).
Included Dropout and loss Allocation

S. no. research Random Double blind to follow-up concealment Scores
63 Zhang Zhong-hua, 2012 Not known Inappropriate Not described Inappropriate 1
64 Chen Li, 2012 Not known Inappropriate Not described Inappropriate 1
65 Xu Yan-li, 2012 Not known Inappropriate Not described Inappropriate 1
66 Zou Xia, 2012 Not known Inappropriate Not described Inappropriate 1
67 Fan Jin-chan, 2012 Not known Inappropriate Not described Inappropriate 1
68 Xu Yun-e, 2012 Not known Inappropriate Not described Inappropriate 1
69 Yao Ling, 2011 Not known Inappropriate Not described Inappropriate 1
70 Hou Lian-yun, 2011 Not known Inappropriate Not described Inappropriate 1
71 Lv Xiao-lan, 2011 Not known Inappropriate Not described Inappropriate 1
72 Wu Cheng-zhen, 2011 Appropriate Inappropriate Not described Inappropriate 2
73 Li Xin-ting, 2011 Not known Inappropriate Not described Inappropriate 1
74 Wang Wen-rong, 2011 Not known Inappropriate Not described Inappropriate 1
75 Meng Xiao-yan, 2011 Not known Inappropriate Described Inappropriate 2
76 Li Jian-xiu, 2010 Appropriate Inappropriate Not described Inappropriate 2
77 Hu Ting, 2009 Not known Inappropriate Not described Inappropriate 1
78 Du Ai-gi, 2009 Appropriate Inappropriate Described Inappropriate 3
79 Zhao Cai-qin, 2011 Not known Inappropriate Not described Inappropriate 1
80 Qin Li-na, 2012 Not known Inappropriate Not described Inappropriate 1
81 Guo Yu-sheng, 2013 Not known Inappropriate Not described Inappropriate 1
82 Wang Xu-yin, 2011 Not known Inappropriate Not described Inappropriate 1
83 Tang Yong-zhen, 2014 Not known Inappropriate Not described Inappropriate 1
84 Zeng Yin-ying, 2013 Not known Inappropriate Not described Inappropriate 1
85 Ou Ji-lan, 2014 Not known Inappropriate Not described Inappropriate 1
86 Yang Yong, 2014 Not known Inappropriate Not described Inappropriate 1
87 Yu Chan-yang, 2014 Not known Inappropriate Not described Inappropriate 1
88 Zhang Yuan, 2014 Not known Inappropriate Not described Inappropriate 1
89 Lei Xun, 2012 Not known Inappropriate Not described Inappropriate 1
90 Han Dong-hong, 2012 Not known Inappropriate Not described Inappropriate 1
9N Xie Feng, 2009 Not known Inappropriate Not described Inappropriate 1
92 Chen Si-feng, 2013 Appropriate Inappropriate Not described Inappropriate 2
93 Zhang Chang-qing, 2011 Appropriate Inappropriate Described Inappropriate 3
94 Zhang Chun-yan, 2013 Not known Inappropriate Not described Inappropriate 1
95 Rui Hong-wei, 2013 Appropriate Inappropriate Described Inappropriate 3
96 Zhang Ying-hui, 2013 Not known Inappropriate Described Inappropriate 2
97 Yan Wei-wei, 2013 Not known Inappropriate Not described Inappropriate 1
98 Feng Ming-yue, 2012 Not known Inappropriate Not described Inappropriate 1
99 Sun Guang-fan, 2013 Not known Inappropriate Not described Inappropriate 1
100 Liu Jian-hua, 2014 Not known Inappropriate Described Inappropriate 2
101 Huang Yin, 2014 Not known Inappropriate Not described Inappropriate 1
102 Wang Xue-yan, 2014 Not known Inappropriate Not described Inappropriate 1
103 Lan Chong, 2013 Not known Inappropriate Not described Inappropriate 1
104 Xia Li-hua, 2013 Not known Inappropriate Appropriate Inappropriate 2
105 Ai Yin-hui, 2012 Not known Inappropriate Not described Inappropriate 1
106 Xue Lei, 2011 Not known Inappropriate Not described Inappropriate 1
107 Meng Xia, 2011 Not known Inappropriate Not described Inappropriate 1
108 Yi Jing-giu, 2014 Not known Inappropriate Not described Inappropriate 1
109 Zheng Chun-gin, 2014 Appropriate Inappropriate Not described Inappropriate 2
110 Liu Min, 2014 Not known Inappropriate Not described Inappropriate 1
111 Zhang Li-rong, 2014 Appropriate Inappropriate Not described Inappropriate 2
112 Zhang Xin, 2014 Not known Inappropriate Not described Inappropriate 1
113 Yang Ni, 2013 Not known Inappropriate Described Inappropriate 2
114 Zhu Dan-yang, 2014 Appropriate Inappropriate Not described Inappropriate 2
115 Zhang Yu-rong, 2014 Not known Inappropriate Not described Inappropriate 1
116 Wu Dan-mei, 2010 Appropriate Inappropriate Not described Inappropriate 1
117 Lv Mei, 2013 Not known Inappropriate Not described Inappropriate 1
118 Zhang Yong-cun, 2013 Appropriate Inappropriate Described Inappropriate 3
119 Zhang Fa-li, 2013 Not known Inappropriate Not described Inappropriate 1
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Effect of administering OCs postabortion on several variables .

Sample size
Number of (contraceptive Models Statistical
Groups Indicators studies”  group/control group) adopted MD (95% ClI) P heterogeneity
Group I Vaginal bleeding time (days) 10 1712 (817/895) Stochastic effect —3.10 (—4.68, —1.51) 0.0001 Yes
Amount of vaginal bleeding (mL) 3 418 (218/200) Stochastic effect  —18.09 (—34.04, —2.13) 0.03 Yes
Menstruation recovery period (days) 2 211 (79/132) Fixed effect —7.97 (—9.28, —6.67) <0.00001 Yes
Group Il Vaginal bleeding time (days) 18 5977 (3117/2860)  Stochastic effect —2.46 (—2.90, —2.02) <0.00001 Yes
Amount of vaginal bleeding (mL) 6 2110 (1205/905) Stochastic effect  —11.54 (—18.67, —4.40) 0.0002 Yes
Menstruation recovery period (days) 17 5873 (3101/2772) Stochastic effect —8.50 (—9.66, —7.34) <0.00001 Yes
Endometrial thickness 2 weeks 4 2340 (1280/1060) Stochastic effect 0.76 (0.26, 1.27) 0.003 Yes
postabortion (mm)
Endometrial thickness 3 weeks 5 2039 (1038/1001) Stochastic effect 1.99 (1.62, 2.36) <0.00001 Yes
postabortion (mm)
Pelvic cavity infection 7 2989 (1653/1336 Fixed effect 0.18 (0.10, 0.34) <0.00001 Yes
Intrauterine adhesion 7 3700 (1996/1704 Fixed effect 0.20 (0.13, 0.32) <0.00001 Yes
Incomplete abortion 6 2980 (1636/1344 Stochastic effect 0.25 (0.07, 0.94) 0.04 Yes
Unintended pregnancy 12 3050 (1570/1480 Fixed effect 0.09 (0.05, 0.16) <0.00001 Yes
Group Il Vaginal bleeding time (days) 44 10,799 (5424/5375 Stochastic effect —2.31 (=2.62, —2.00) <0.00001 Yes
Amount of vaginal bleeding (mL) 6 2101 (1045/056) Stochastic effect  —20.80 (—25.24, —16.35)  <0.00001 Yes
Menstruation recovery period (days) 43 10,294 (5163/5131) Stochastic effect —7.62 (—8.49, —8.01) <0.00001 Yes
Endometrial thickness 2 weeks after 10 2936 (1480/1456) Stochastic effect 1.92 (1.19, 2.64) <0.00001 Yes
abortion operation (mm)
Endometrial thickness 3 weeks after 4 1400 (698/702) Stochastic effect 218 (1.73, 2.62) <0.00001 Yes
abortion operation (mm)
Pelvic cavity infection 16 4095 (2049/2046 Fixed effect 0.22 (0.14, 0.34) <0.00001 Yes
Intrauterine adhesion i 2603 (1299/1304 Fixed effect 0.28 (0.19, 0.39) <0.00001 Yes
Cervical adhesion 9 2911 (1451/1460 Fixed effect 0.27 (0.17, 0.42) <0.00001 Yes
Incomplete abortion 19 5082 (2541/2541 Fixed effect 0.06 (0.03, 0.11) <0.00001 Yes
Unintended pregnancy 38 11,233 (5647/5586 Fixed effect 0.06 (0.04, 0.09) <0.00001 Yes

Cl=confidence interval, MD=mean difference, OC=oral contraceptive.

*Vaginal bleeding time, amount of vaginal bleeding, menstruation recovery period, endometrial thickness, complications, and unintended pregnancy.
A single study rarely discussed all the indicators completely; number of studies are mentioned based on the parameters they discussed.

3.4. Administration of OCs and traditional Chinese
medicine immediately after surgical abortion (group Ill)

Group III included 78 studies with 19,707 patients (9865
participants in the treatment group and 9842 participants in the
control group). The participants in the treatment group received
both OC and traditional Chinese medicine immediately after
surgical abortion, whereas the participants in the control group
received only traditional Chinese medicine.

3.4.1. Effect on vaginal bleeding time and amount, menstru-
ation period, and endometrial thickness. In group I, a total of
44 studies discussed vaginal bleeding time, 6 studies discussed the
amount of vaginal bleeding, 43 studies discussed menstruation
recovery period, 10 studies discussed endometrial thickness 2
weeks postsurgical abortion, and 4 studies discussed endometrial
thickness 3 weeks postsurgical abortion. A random effect model
was applied for meta-analysis because of the high heterogeneity
observed in all the studies, except for those discussing
endometrial thickness 3 weeks postsurgical abortion.

The random effect model (Z=14.58 and P<0.00001)
indicated that OC administration with traditional Chinese
medicine demonstrated immediate effect in the treatment group
in reducing vaginal bleeding time after surgical abortion
compared with the control group (44 trials; MD: —2.31; 95%
CL: —2.62 to —2.00; P < 0.00001; Fig. 4A). The results suggested
that there exists a significant difference (6 trials; MD: —20.80;
95% CI: —25.24 to —16.35; P<0.00001; Fig. 4B) between the
treatment and control groups (Z=9.16 and P=0.00001) in

reducing the amount of vaginal bleeding postsurgical abortion.
The test for overall effect between the treatment and control
groups (Z=17.05 and P<0.00001) demonstrated a significant
difference (43 trials; MD: —7.62; 95% CI: —8.49 to —8.01; P<
0.00001) in reducing menstruation recovery period postsurgical
abortion (Fig. 4C).

A statistically significant difference was observed in the
increase in endometrial thickness 2 weeks after abortion (MD,
1.92mm; 95% CI, 1.19, 2.64; P<0.00001) and 3 weeks after
abortion (MD, 2.18mm; 95% CI, 1.73, 2.62; P<0.00001)
between the treatment and control groups.

3.4.2. Effect on the occurrence of complications and
unintended pregnancy. In group III, a total of 16 studies
discussed pelvic cavity infection, 11 studies discussed TUA, 9
research studies discussed cervical adhesion, 19 studies discussed
incomplete abortion, and 38 studies discussed unintended
pregnancy. A fixed effect model was applied for analysis because
of the presence of low heterogeneity in all the studies with respect
to pelvic cavity infection, IUA, cervical adhesion, incomplete
abortion, and unintended pregnancy. A statistically significant
difference was observed in the reduction of pelvic cavity infection
(RR, 0.22; 95% CI, 0.14, 0.34; P <0.00001), IUA (RR, 0.28;
95% CI, 0.19, 0.39; P<0.00001), cervical adhesion (RR, 0.27;
95% CI, 0.17, 0.42; P<0.00001), incomplete abortion (RR,
0.06; 95% CI, 0.03, 0.11; P<0.00001), and unintended
pregnancy (RR, 0.06; 95% CI, 0.04, 0.09; P<0.00001) in the
treatment group compared with the control group.
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Chen Qin-fang, 2011*° 175 74 209 181 96 205 108% -0.60[2.25 1.05) 1
Deng Xue-bin, 2013% 833 216 38 1194 241 38 11.7% -3.61[4.64,-258) —
Gong Mei-xuan, 2008" 92 15 66 137 26 68 12.0% -4.50[-5.22,-3.78) -
Li Yan-fang, 1998% 17.47 6.49 68 1479 636 115 104% 2.68[0.75, 4.61) _—
Liu Zheng-ping, 2000"" 136 6.48 59 167 8.2 42 86% -3.10[-6.08,-0.12)
Liu Zheng-ping, 2004 124 689 93 161 8.12 90 10.0% -3.70[-5.89,-1.51] _——
Lu Xiu-fang, 2007 % 1054 632 100 1663 754 100 10.4% -6.09[8.02,-4.16) _—
Lu Yun, 2008% o 10.32 533 40 1515 6.73 40 9.2% -4.83[7.49,-217)
Wang Cai-yan, 2011 20 13 a1 19 1 94 6.1% 1.00 [-3.56, 5.56)
Yang Qin-ling, 201 0® 103 57 103 168 7.2 103 107% -650[8.27,-4.73) —_—
Total (95% CI) 817 895 100.0% -3.10[-4.68,-1.51] -
Heterogeneity: Tau®= 5.31; Chi*= 80.65, df= 9 (P < 0.00001); F=89% 4 2 0 t ;

Test for overall effect: Z= 3.83 (P = 0.0001)

Favours [experimental] Favours [control]

A
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean _ SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Gong Mei-xuan, 2008% 608 17 66 917 53 68 356% -30.90[32.22,-29.58) =
Liu Zheng-ping, 2000"" 40.08 2317 59 5097 267 42 31.3% -10.89[-20.90,-0.88) —=—
Liu Zheng-ping, 2004% 4121 2422 93 5231 2742 90 331% -11.10[-18.60,-3.60] —-—
Total (95% Cl) 218 200 100.0% -18.09[-34.04,.2.13] -
Heterogeneity: Tau®= 185.60; Chi*= 40.14, df = 2 (P < 0.00001); I*= 95% F 00 > 530 510 mu:
Testfor overall effect Z=2.22 (P=0.03) Favours [experimental] Favours [control)
B
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% ClI
Deng Xue-hin, 20137 27.05 249 38 3529 348 38 91.8% -8.24 [9.60,-6.88) -
Wang Cai-yan, 2011* 34 13 # 39 11 94  82% -5.00[-9.56,-0.44)
Total (95% CI) 79 132 100.0% -7.97[-9.28,-6.67] i
Heterogeneity: Chi*=1.78, df=1 (P = 0.18); "= 44% 0 t ; 0

C Testfor overall effect: Z=11.99 (P < 0.00001)

Favours [experimental] Favours [control]

Figure 2. Effect of oral contraceptive (OC) immediately after medical abortion on vaginal bleeding time, amount of vaginal bleeding, and menstruation recovery
period. (A) Effect of OC immediately after medical abortion on vaginal bleeding time, (B) effect of OC immediately after medical abortion on the amount of vaginal
bleeding, and (C) effect of OC immediately after medical abortion on menstruation recovery period.

3.5. Assessment of publication bias

A funnel plot of the standard error of MD against MD
demonstrated the possibility of publication bias in the studies
among the 3 groups. Figure 5 shows the publication bias funnel
plot for the effect of both OC and traditional Chinese medicine
after surgical abortion on vaginal bleeding time.

4. Discussion

To the best of our knowledge, this is the 1st largest systematic
review and meta-analysis that has covered a big time frame from
January 1960 to November 2014 and assessed the effect of OC
administration immediately postabortion on vaginal bleeding
time and amount, menstruation recovery period, endometrial
thickness, associated complications, and unintended pregnancies.
Although several clinical trials have studied the effect of
contraception postabortion, there still exists an unmet gap.
Research seeking better clarity and definite conclusions for
effective healthcare management in this regard is ongoing.
Nonetheless, no study to date has provided cumulative data on
the effect of OC administration postabortion for these variables.

Contraceptive counseling and provision of contraceptive
methods are now considered an integral part of any abortion
care. This aids in preventing future unplanned pregnancies, risks,
complications, and subsequent abortions. As per Safe Abortion:
Technical and Policy Guidance for Health Systems by the WHO,
“Women may start hormonal contraception at the time of
surgical abortion, or as early as the time of administration of the
1st pill of a medical abortion regimen.” Following medical
abortion, an TUD may be inserted when it is reasonably certain
that the woman is no longer pregnant (strength of recommenda-
tion: strong; quality of evidence based on RCTs: very low).!'*?!
Nevertheless, evidence suggests that almost all the contraceptive
methods can be initiated immediately postabortion." 5! In such
a scenario, this study will provide comprehensive guidance to
clinicians substantiating the use of immediate OC administration
postabortion and its effect on various potential variables (i.e.,
vaginal bleeding time and amount, menstruation recovery
duration, endometrial thickness, complications, and unintended
pregnancies).

Several studies have been conducted to study the effect of
contraceptives postabortion on vaginal bleeding time and

10
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Mean Difference
IV, Random, 95% CI

Experimental Control Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Random,95% CI
Bai Feng, 20147 367 256 50 538 318 50 45% -1.71[-2.84,-0.58)
Chen Yan, 2014" 8 4 230 12 5 230 53% -4.00[4.83,-3.17)
Chen Yu, 2010% 55 245 100 725 285 100 55% -1.75[2.49,-1.01)
Ding Hai-gian, 2014" 36 24 100 65 33 100 53% -290[3.70,-2.10]
Dong Li-xiang, 2014% 52 13 53 71 22 53 56% -1.90[2.59,-1.21)
Gu Xiao-yan, 2012% 8 25 50 14 34 50 44% -6.00[7.17,-4.83)
Guo Fang-hua, 2014% 5 15 110 72 16 110 61% -2.20[-261,-1.79)
Huang Qiu-lian, 2009% 55 245 100 7.25 285 100 55% -1.75[2.49,-1.01]
Jin Rui-ying, 2013% 54 15 60 81 17 60 58% -270[3.27,-2.13]
Li Hui-rong, 201 3" 63 14 603 7 27 568 6.3% -0.70[-0.95,-0.45)
Mao Dan-ging, 2013" 57 13 71 86 18 69 59% -2.90[-342-238)
Rui Yu-xuan, 2011 436 1.25 530 664 323 610 63% -2.28[2.56,-2.00]
Tan Jing, 2014% 461 113 75 689 144 75 61% -2.28[-2.69,-1.87)
Xue Xia, 2012% 385 245 600 63 34 300 6.1% -245[-288,-202)
Yu Jian-li, 2014 472 1.23 140 69 155 140 6.2% -218[2.51,-1.85)
Zhang Jin, 2011% 523 235 60 683 32 60 48% -1.66[-2.66,-0.66)
Zhu Jing,2014% 35 16 75 67 22 75 57% -3.20[3.82,-258)
Zhu Wei-na, 2014™ 48 31 110 74 52 110 45% -260[3.73,-1.47)
Total (95% CI) 3117 2860 100.0% -2.46 [-2.90,-2.02]

Heterogeneity: Tau®= 0.78, Chi*= 222.85, df= 17 (P < 0.00001); F= 92%

Testfor overall effect: Z=10.95 (P < 0.00001)

¢ “l'i“lllw |||
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2 0 2 4

Favours [experimental] Favours [control]

A
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Chen Yan, 20147 3% 5 230 52 4 230 16.8% -17.00[-17.83,-16.17) =
Ding Hai-gian, 2014 242 3 100 252 27 100 168%  -1.00[1.79,-0.21) -
Jin Rui-ying, 2013% 403 7.2 60 587 102 60 16.3% -18.40[-21.56,-1524 ——
Tan Jing, 2014% 4023 6.89 75 5846 914 75 165% -18.23[-20.82,-1564] ——
Xue Xia, 2012% 247 312 600 251 28 300 16.9% -0.40 [-0.80, 0.00) '
Yu Jian-li, 2014% 4118 759 140 5576 924 140 16.7% -14.58[-16.56,-12.60) =
Total (95% CI) 1205 905 100.0% -11.54 [-18.67,-4.40] —~al—
Heterogeneity: Tau® = 78.63; Chi* = 1613.49, df= 5 (P < 0.00001); F= 100% g = 5 P P
. Testfor overall effect: Z= 3.17 (P = 0.002) Favours [experimental] Favours [control)
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Ci
Bai Feng, 2014% 3055 324 50 3647 358 50 58% -5.92[-7.26,-4.58) —
Chen Yan, 2014" 29 3 230 38 7 230 6.0% -9.00 -9.98,-8.02) -
Ding Hai-gian, 2014 236 33 100 338 41 100 6.0% -10.20[11.23,-9.17] —
Ding Xiao-hong, 2011™ 28 213 50 37 523 50 56% -9.00[1057,-7.43) Em—
Guo Fang-hua, 2014% 2942 324 110 3462 291 110 61% -5.20 -6.01,-4.39) -
Guo Yi-hong, 2010% 30 4 100 39 5 100 58% -9.00[10.25,-7.75 I
Jin Rui-ying, 2013¥ 281 27 60 342 31 60 6.0% -6.10(-7.14,-5.06] -
Li Hui-rong, 2013™ 271 15 603 323 65 568 6.2% -5.20 [-5.75, -4.65) -
Mao Dan-ging, 2013" 281 37 7T 357 45 B9 58% -7.60-8.97,-6.23) —
Rui Yu-xuan, 2011% 2565 287 530 3635 7.24 610 6.1% -10.70[-11.32,-10.08) =
Wang Min, 2012'® 285 21 68 2377 43 68 59%  -9.20[-10.34,-8.06) m———
Xue Xia, 2012% 23 362 600 321 41 300 6.2% -9.10-9.65, -8.55) -
Yu Jian-li, 2014% 2867 625 140 3442 706 140 56% -5.75-7.31,-4.19) —
Zhang Jin, 20117 255 311 60 374 715 60 53% -11.90[1387,-993 ——
Zhang Ling-juan, 2012® 258 11 144 369 1.74 72 6.2% -11.00[-11.44,-10.56] =
Zhu Jing,2014% 305 46 75 396 51 75 56% -9.10[1065,-7.55] —
ZhuWei-na, 2014™ 267 56 110 375 32 110 59% -10.80[12.01,-9.59] ——
Total (95% CI) 3101 2772 100.0%  -8.50[-9.66,-7.34] -
Heterogeneity: Tau® = 5.59; Chi* = 462.53, df= 16 (P < 0.00001); F= 97% Aa < 3 3 "

Test for overall effect: Z= 14.37 (P < 0.00001)
o}

Favours [experimental] Favours [control]

Figure 3. Effect of oral contraceptive (OC) immediately after surgical abortion on vaginal bleeding time, amount of vaginal bleeding, and menstruation recovery
period. (A) Effect of OC immediately after surgical abortion on vaginal bleeding time, (B) effect of OC immediately after surgical abortion on the amount of vaginal

bleeding, and (C) effect of OC immediately after surgical abortion on menstruation recovery period.

amount and the duration of menstruation recovery.!-143-1501

Vaginal bleeding, irrespective of medical or surgical abortion, is
associated with significant morbidity and mortality rates and is
regarded as a troublesome, unsolved concern. An estimate of
blood loss due to vaginal bleeding is approximately >500mL
with transfusion or hospitalization, approximating to 40% of

11

postabortion mortality, which is a major concern.*3! Known
etiologies include perforation, cervical laceration, retained tissue,
abnormal placentation, uterine atony, and coagulopathy. Many
strategies are used to prevent hemorrhage, with uterotonics being
recommended as the primary treatment agent by the Society of
Family Planning Guidelines 2012 and National Guideline
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Figure 4. Effect of oral contraceptive (OC) and traditional Chinese medicine immediately after surgical abortion on vaginal bleeding time, amount of vaginal
bleeding, and menstruation recovery period. (A) Effect of OC and traditional Chinese medicine immediately after surgical abortion on vaginal bleeding time, (B) effect
of OC and traditional Chinese medicine immediately after surgical abortion on the amount of vaginal bleeding, and (C) effect of OC and traditional Chinese medicine

immediately after surgical abortion on menstruation recovery period.

Clearinghouse, United States.!"**'**! Nonetheless, many tradi-
tional Chinese medicines (such as Gong Xue Ning, Xuejie Jiaweli,
Bai Shao [white peony root], Xu Duan, teasel root, Shenqi
Shenghua decoction, and Azalea flower) are reported to be
effective in reducing the amount of vaginal bleeding and
shortening vaginal bleeding time after medical abortion with
minimal AEs.'"*7171 Our review provided the assessment of
RCTs focusing on bleeding outcomes for prophylactic use of
traditional Chinese medicine and COCs such as drospirenone,
Marvelon, levonorgestrel, and ethinylestradiol. A statistically
significant difference was found in vaginal bleeding time (MD,
—3.10 days; 95% CI, —4.68, —1.51; P=0.0001), the amount of
vaginal bleeding (MD, —18.09mL; 95% CI, —34.04, —2.13; P=
0.03), and menstruation recovery period (MD, —7.97 days; 95%
Cl, —9.28, —6.67; P<0.00001) in COC administration after
medical abortion and in COC administration after surgical
abortion (vaginal bleeding time: MD, —2.46 days; 95% CI,
—2.90, —2.02; P<0.00001; the amount of vaginal bleeding:
MD, —11.54mL; 95% CI, —18.67, —4.40; P=0.0002; and
menstruation recovery period: MD, —8.50 days; 95% CI, —9.66,
—7.34; P<0.00001). In addition, our analysis on the adminis-
tration of COC and traditional Chinese medicine demonstrated
its efficacy in reducing vaginal bleeding time and amount and
menstruation recovery period postsurgical abortion (vaginal
bleeding time: MD, —2.37 days; 95% CI, —2.70, —2.05; P<
0.00001; amount of vaginal bleeding: MD, —20.80mL; 95% CI,
—25.24, —16.35; P<0.00001; and menstruation recovery
period: MD, —7.62 days; 95% CI, —8.49, —8.01; P<0.00001).

Furthermore, endometrial thickness is a useful predictor of
postabortion intrauterine pathology and acts as an indirect
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indicator of endometrial receptivity, which is associated with
successful pregnancy outcomes. A positive correlation exists
between endometrial thickness and pregnancy rates. A growing
body of evidence suggests that positive pregnancy requires a
minimum endometrial thickness of 4 to 6mm, whereas a
maximum endometrial thickness of 8 to 10 mm allows successful
implantation and pregnancy. However, literature is scant and has
reported conflicting results.'>*'%2! Thus, endometrial thickness
becomes an important parameter to be analyzed postabortion to
address fertility concerns of women undergoing abortion. We
analyzed 9 studies on OC administration immediately after
surgical abortion and found that endometrial thickness 2 weeks
(MD, 0.76mm; 95% CI, 0.26, 1.27; P=0.003) and 3 weeks
postabortion (MD, 1.99 mm; 95% CI, 1.62, 2.36; P <0.00001)
had significantly increased in the treatment group than in the
control group. Nonetheless, administration of OC and tradition-
al Chinese medicine was analyzed in 14 studies, which revealed
increasing endometrial thickness 2 weeks (MD, 1.92mm; 95%
CI, 1.19, 2.64; P <0.00001) and 3 weeks after abortion (MD,
2.18mm; 95% CI, 1.73, 2.62; P <0.00001) compared with the
control group.

Abortion poses few complications, including pelvic inflamma-
tory disease, incomplete abortion, TUA, and unintended
pregnancy. Pelvic inflammatory disease is the most commonly
encountered serious infection postabortion, the risk of which is
multiplied with each succeeding abortion as reported in the
literature.">3! It may further lead to infertility or ectopic
pregnancy.“54J Postabortion, acute symptoms of pelvic pain,
fever, and bleeding may signify problems associated with the
endometrium. Although antibiotics are recommended to control



Che et al. Medicine (2016) 95:27

0 - i
-
ool ©p
021 ©° o0%p#
§roo, ©° o
4 o 0,0 o
~ 044 oo
9 .
m 064 ° i
w i
:0
0.8 - :
l L EI f\I L L]
4 2 0 2 4
MD

Figure 5. Funnel plot of publication bias on oral contraceptives (OCs) and
traditional Chinese medicine after surgical abortion on vaginal bleeding time.

infection postabortion, selection becomes difficult and unclear
because of the availability of a wide variety of pathogens.!'*! On
the other hand, few studies have reported that protection against
pelvic infection is one of the most important noncontraceptive
benefits of OCs.['*®1371 As per the CDC Guidelines for
Prevention and Management of Pelvic Inflammatory Disorder,
OCs may reduce the risk of pelvic inflammatory disease that is
not attributable to Chlamydia trachomatis,*%! likely by
thickening of mucus. Although mucus thickening actually
prevents the entry of sperms, it may also prevent bacterial entry.
Another possible complication is incomplete abortion, which is
caused by unsuccessful evacuation or expulsion of the gestational
sac, and can be determined by endometrial thickness. OCs are
usually recommended for incomplete abortion possibly because
of their uterine-inducing and cervix-softening abilities, resulting
in complete evacuation of the uterus.'™'*! TUA is a possible
complication of surgical abortion, which can further result in
pelvic pain, infection, infertility by tubal occlusion, distortions in
the symmetry of the uterine cavity, damage to the basalis layer of
the endometrium, menstrual disturbances, and premature
labor[M148-150T Tt thyus becomes a topic of major concern
postabortion. Westendorp et al'"**! reported that OC adminis-
tration was associated with a relative risk of 0.55 for IUA
development; however, the finding was nonsignificant (95% ClI,
0.2-1.8). Data on the prevalence and treatment of IUDs are
scarce. In this analysis, we found that OC administration
postsurgical abortion resulted in statistical difference in pelvic
cavity infection (RR, 0.18; 95% CI, 0.10, 0.34; P<0.00001),
IUA (RR, 0.20; 95% CI, 0.13, 0.32; P<0.00001), incomplete
abortion (RR, 0.25; 95% CI, 0.07, 0.94; P=0.04), and
unintended pregnancy (RR, 0.09; 95% CI, 0.05, 0.16; P<
0.00001). Studies on administration of OC plus traditional
Chinese medicines reported reduced pelvic cavity infection (RR,
0.22;95% CI,0.14, 0.34; P <0.00001), IUA (RR, 0.28; 95% CI,
0.19, 0.39; P<0.00001), cervical adhesion (RR, 0.27; 95% ClI,
0.17, 0.42; P<0.00001), incomplete abortion (RR, 0.06; 95%
CL, 0.03, 0.11; P<0.00001), and unintended pregnancy (RR,
0.065 95% CI, 0.04, 0.09; P<0.00001) in the treatment group
compared with the control group. Our analysis will help establish
a strategy to provide optimal protection against these compli-
cations.

Overall, the present meta-analysis is robust, as it included a
total of 119 Chinese articles by strictly scrutinizing a pool of 6160
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articles retrieved from 8 major Chinese and English databases.
The authors critically evaluated and statistically combined the
results of comparable studies from a large pool of studies and
presented the data with high statistical power and value-added
estimates of the effect size of an intervention or an association.
The results of the present analysis revealed that a statistically
significant difference existed in aspects of reducing vaginal
bleeding time and amount and menstruation recovery period;
reducing both complications and unintended pregnancies; and
increasing endometrial thickness 2 and 3 weeks after surgical
abortion between taking OCs or both OC and traditional
Chinese medicines immediately after surgical abortion or on the
same day.

However, there are several important limitations in this
analysis that do not allow definitive conclusions to be drawn.
First, all the 119 studies included are RCTs with mostly low
research quality (low-quality research/high-quality research:
group I, 7/3; group II, 31/0; and group III, 78/0), indistinct
randomization, blinding, inappropriate allocation concealment,
and undescribed data of dropout patients and those lost to
follow-up. Second, only Chinese articles were included and
English articles were excluded, mostly because of small sample
size, nonrandomized grouping, ineligible protocol, or indefinite
outcome measure. This may impact the final meta-analysis.
Third, although the authors have tried their best to present this
systematic and quantitative synthesis of evidence with unbiased
results by analyzing the complete information available from
January 1960 to November 2014, the funnel plot asymmetry
suggests a possible selection bias. Nonetheless, most of the
articles included are published publicly and a possibility of
missing out findings from gray literature may also contribute to
publication bias. Furthermore, sensitivity analysis was not
performed, which may impact the robustness of the final
outcome. Last, variations in different potential influencing
factors including contraceptives, dosing time, different surgical
techniques and estimation methods, different gestational ages,
and terms of pregnancy may have contributed to the high
heterogeneity and may have biased the results in an unknown
way. No adjustments were made for confounding variables such
as prior induced abortion or time of contraception administra-
tion. Given the varying quality of studies included in our meta-
analysis, the study quality itself could be responsible for the
heterogeneity. In this regard, the result of this review should be
interpreted with caution, as the overall quality of the included
studies needs to be considered as poor to average.

5. Conclusion

The present study indicates that administration of OC alone or in
combination with traditional Chinese medicines immediately
postabortion may have an impact on reducing vaginal bleeding
time and amount, as well as the menstruation recovery period,
increasing endometrial thickness 2 to 3 weeks after abortion, and
reducing complications and unintended pregnancies. However,
because of the limitation in the quantity and quality of the
included studies, the conclusion of this analysis should be further
verified by larger samples and high-quality research studies.
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