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Mifepristone-misoprostol versus misoprostol alone
for second trimester termination of pregnancy in a
tertiary hospital in Hong Kong
Wai-Yan YEUNG, MBBS
Tsz-Ching LEE, MBChB
Department of Obstetrics and Gynaecology, Queen Elizabeth Hospital, Hong Kong
Objective: To compare the mifepristone-misoprostol regimen with the misoprostol-alone regimen in terms of safety
and effectiveness in women who underwent second trimester medical termination of pregnancy (MTOP).
Methods: Medical records of all women with singleton pregnancy who underwent MTOP during the second
trimester at Queen Elizabeth Hospital between 1 January 2018 and 31 December 2019 were reviewed. Patients
were prescribed with misoprostol 400 µg every 3 hours up to a maximum of five doses per day orally or vaginally, or
with mifepristone 200 mg followed by misoprostol after 36 to 48 hours. The primary outcome was the time from first
misoprostol dose to fetal expulsion.
Results: Of 94 patients (mean age, 33.5 years) included, 48 received the mifepristone-misoprostol regimen and
46 received the misoprostol-alone regimen. The mean gestational age was 16 weeks 4 days. Compared with the
misoprostol-alone group, the mifepristone-misoprostol group had shorter time to fetal expulsion (7.3 hours vs
11.3 hours, p=0.017), shorter time to placental expulsion (7.9 hours vs 12.2 hours, p=0.026), higher proportion of
successful abortion within 10 hours (71.7% vs 43.8%, p=0.005) and 24 hours (95.7% vs 79.2%, p=0.016), and lower
number (3 vs 5, p<0.001) and dosage (1200 µg vs 1600 µg, p<0.001) of misoprostol administered. Complication rate
was similar between the two groups.
Conclusion: The mifepristone-misoprostol regimen is effective and safe for second trimester MTOP, with a shorter
time to fetal expulsion.
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Introduction

Termination of pregnancy can be performed
medically or surgically. In the past, dilatation and
evacuation was the primary way for abortion, even for
second trimester abortion up to 14 weeks. Second trimester
abortions constitute 10% to 15% of all induced abortions
worldwide but account for two-thirds of major abortionrelated complications1. Dilatation and evacuation for
second trimester abortion requires specialised skills and
instruments. It is at risk of surgical complications such as
uterine perforation and cervical injury and precludes fetal
post-mortem examination.
Over the past 20 years, with the increasing
availability of prostaglandin and the introduction of
mifepristone, medical termination of pregnancy (MTOP)
has been increasingly used for second trimester abortion2-4.
Prostaglandin is the principal agent, and its actions may
be augmented by prior administration of mifepristone5-10.
Pretreatment with mifepristone before misoprostol
administration has been reported to increase the success
rate, shorten the induction-to-abortion interval, and
reduce the dosage of misoprostol required11,12. According

to various international guidelines, mifepristone followed
by a prostaglandin analogue for MTOP is considered
appropriate, safe, and effective13-15.
In Hong Kong, termination of pregnancy can be
performed legally up to 23 weeks 6 days of gestation. In
2019, a total of 8272 abortions took place16. Because of
improved ultrasound technology and prenatal diagnostic
techniques, prenatal detection of fetal structural anomalies
during the second trimester has improved substantially,
and thus the demand for MTOP during the second trimester
has increased. Because of the potential risk of serious
complications, patients requesting second trimester
abortion are often referred to the public sector. MTOP is
now generally the standard of care in Hong Kong.
Mifepristone was registered in Hong Kong in April
2014. Only institutions (including public and private
hospitals) listed in the Gazette as legal abortion providers
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can purchase mifepristone for abortion. However,
mifepristone was not widely used in the public sector and
was considered as second-line treatment. Since late 2017,
Queen Elizabeth Hospital has started using mifepristone for
second trimester abortion. This study aims to compare the
mifepristone-misoprostol regimen with the misoprostolalone regimen in terms of safety and effectiveness in
women who underwent second trimester MTOP in a
tertiary hospital in Hong Kong.

Methods

This study was approved by the Kowloon Central/
Kowloon East Research Ethics Committees (KC/KE21-0193/ER-4). Medical records of all women with
singleton pregnancy who underwent MTOP during the
second trimester (13 weeks 0 days to 21 weeks 6 days of
gestation) at Queen Elizabeth Hospital between 1 January
2018 and 31 December 2019 were reviewed through the
Clinical Management System. Women were excluded if
they had miscarriage, active bleeding or abdominal pain,
premature rupture of membrane, multiple pregnancies,
ectopic pregnancy, history of prior Caesarean section or
uterine perforation, use of fetocide, hypersensitivity to
mifepristone or misoprostol, bleeding tendency, inherited
porphyria, chronic adrenal failure, chronic steroid use,
renal or liver impairment, cardiovascular disease, epilepsy,
severe asthma. Women who underwent MTOP at 22 weeks
0 days to 23 weeks 6 days were also excluded, as most
of them received fetocide (fetal intracardiac potassium
chloride).
Medical practitioners were required to certify the
ground for termination of pregnancy. Depending on the
clinician’s decision and the patient’s preference, patients
were prescribed with misoprostol 400 μg every 3 hours
up to a maximum of five doses per day orally or vaginally
(as recommended by the World Health Organization), or
with mifepristone 200 mg followed by misoprostol after
36 to 48 hours. Further courses of misoprostol were given
until abortion. Oral paracetamol or intramuscular injection
of pethidine was provided as pain relief when requested.
Blood pressure, pulse, and body temperature were
monitored every 4 hours until the abortion.
After the expulsion of the fetus and placenta,
patients were assessed by the attending clinician.
Intravenous oxytocin infusions were given as prophylaxis
for haemorrhage. Abortuses and placentas were examined
for completeness. Physical examinations and ultrasound
scans of the pelvis were performed. Retained production
of gestation (RPOG) was suspected if the endometrial
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thickness was >10 mm, and medical or surgical evacuation
was performed. Patients were followed up until complete
abortion. Psychological support and assessment was
provided by clinical psychologists if necessary.
Data retrieved for analysis included demographics
(age, weight, height, obstetric history, and gestational
age), the time of fetal and placental expulsion, the number,
dosage, and route of misoprostol administration, analgesic
requirement, the length of hospital stay, and complications
including RPOG, heavy bleeding, infection.
The primary outcome was the time from first
misoprostol dose to fetal expulsion. Secondary outcomes
included the time to placental expulsion, the proportion of
successful abortion within 10 hours and 24 hours, the rate
of complete abortion, the proportion of women requiring
analgesics, the rate of complications, the length of hospital
stay, and the readmission rate.
Statistical analyses were performed using SPSS
(Windows version 23; IBM Corp, Armonk [NY], US). The
mifepristone-misoprostol regimen and the misoprostolalone regimen were compared using the Chi-squared test
for categorical variables and the Mann-Whitney U test or
independent t-test for continuous variables. Kaplan-Meier
survival curve, with log-rank testing of the null hypothesis,
was used to analyse the time to fetal expulsion between
groups. Hazard ratio was calculated after adjusting
for women’s age, prior miscarriage or abortion, parity,
gestational age, and route of misoprostol administration. A
p value of <0.05 was considered statistically signiﬁcant.

Results

Of 94 patients (mean age, 33.5±5.05 years)
included, 48 received the mifepristone-misoprostol regimen
and 46 received the misoprostol-alone regimen (Table).
46 patients were nulliparous and 48 were multiparous.
The mean gestational age was 16 weeks 4 days (standard
deviation, 2 weeks 3 days). The reason for abortion was
fetal abnormalities in 80 patients and maternal anxiety in
14 patients. The mifepristone-misoprostol group and the
misoprostol-alone group were comparable in terms of
women’s age, height, prior miscarriage or abortion, parity,
gestational age, and route of misoprostol administration.
All women had successful fetal expulsion. One
woman failed to have placental expulsion and required
surgical evacuation. Compared with the misoprostol-alone
group, the mifepristone-misoprostol group had shorter time
to fetal expulsion (7.3 hours vs 11.3 hours, p=0.017, Table),
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Table. Clinical characteristics and outcomes of patients who underwent medical termination of pregnancy

Age, y

Misoprostol-only
(n=48)
34.06±5.51

Weight, kg

57.42±10.21

Height, cm

158.54±4.70

Prior miscarriage or abortion
0

14 (29.2)

≥1

34 (70.8)

Parity
0

20 (41.7)

≥1

28 (58.3)

Gestational age, weeks

15.77±2.16

Route of misoprostol
Oral

19 (39.6)

Vaginal

29 (60.4)

Time to fetal expulsion, hours

11.3 (5.3-94.6)

Time to placental expulsion, hours

12.2 (5.8-95.6)

Successful abortion in 10 hours

21 (43.8)

Successful abortion in 24 hours

38 (79.2)

No. of doses of misoprostol

4 (2-20)

Total dosage of misoprostol, mg

1600 (800-6000)

Any analgesics use

39 (81.3)

Heavy bleeding

1 (2.1)

Infection

1 (2.1)

Complete abortion

4 (8.3)

Surgical evacuation for suspected retained production
of gestation

Medical evacuation for suspected retained production
of gestation

Histological proven retained production of gestation

Hospital stay, days

p Value

58.29±8.41

0.327

33.02±4.46

159.90±6.38
20 (43.5)

26 (56.5)
26 (56.5)

20 (43.5)

16.86±2.71

12 (26.1)

34 (73.9)

7.3 (2.4-103.3)

7.9 (2.6-103.5)
33 (71.7)

44 (95.7)

3 (1-15)

1200 (400-6000)
39 (84.8)

0.112

0.235
0.082

0.065

0.058
0.164

0.017

0.026

0.005
0.016

0.001

0.001

0.649

5 (10.9)

0.107

6 (13.0)

0.459

0 (0)

0.325

35 (72.9)

32 (69.6)

0.72

7 (14.6)

5 (10.9)

0.59

28/42 (66.6)

28/37 (75.7)

Hospital stay since the first dose of misoprostol, days

Readmission
*

Mifepristonemisoprostol (n=46)

4 (2-17)
3 (2-17)

6 (12.5)

0.802

5 (4-8)

<0.001

5 (10.9)

0.806

3 (2-6)

0.109

Data are presented as mean ± standard deviation, median (range), or No. (%)

which was confirmed by the Kaplan-Meier survival curves
and log-rank tests (p=0.001, Figure) and by Cox proportional
models after adjusting for potential confounders (hazard
ratio=2.63, 95% confidence interval=1.66-4.16, p<0.001).
In addition, the mifepristone-misoprostol group had shorter
time to placental expulsion (7.9 hours vs 12.2 hours,
p=0.026), higher proportion of successful abortion within
10 hours (71.7% vs 43.8%, p=0.005) and 24 hours (95.7%
vs 79.2%, p=0.016), and lower number (3 vs 5, p<0.001)
and dosage (1200 µg vs 1600 μg, p<0.001) of misoprostol

administered. Nonetheless, the mifepristone-misoprostol
group had longer length of hospital stay (5 days vs 4 days,
p<0.001), but the length of hospital stay from the time of
the first dose of misoprostol was similar in both groups
(3 days).
79 (84.0%) of women required further surgical or
medical evacuation for suspected RPOG. Five of them did
not receive treatment initially after diagnosis: one was later
found to have complete abortion; one underwent surgical
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Figure. Kaplan-Meier curves for the time to fetal expulsion in
the mifepristone-misoprostol group and the misoprostol-alone
group

evacuation and one underwent medical evacuation; and
the remaining two were lost to follow-up. 10 women
were readmitted for management of RPOG and one was
readmitted for post-abortal endometritis.
Severe complications included six cases of heavy
bleeding and one case of infection requiring intravenous
antibiotics. There was no uterine perforation, scar rupture,
severe allergic reaction, or death.

Discussion

Pretreatment with mifepristone enables the use
of lower dosage of misoprostol to achieve comparable
efficacy, with a shorter induction-to-abortion interval for
second trimester MTOP17. In the present study, the median
time to fetal expulsion after the mifepristone-misoprostol
regimen was 7.3 hours, which was similar to previous
studies9,18,19. Mifepristone is a synthetic steroidal drug
with anti-progesterone and anti-glucocorticoid actions. It
binds with the progesterone receptors, which antagonises
prostaglandin synthesis and metabolism, resulting in
increased production and decreased deactivation of
prostaglandins. It induces cervical softening and enhances
the efﬁcacy of the prostaglandins as an abortifacient20,21.
It reduces the number and dosage of subsequent
prostanglandin required for abortion.
Nonetheless, the use of mifepristone is not widely
used in the public sector in Hong Kong. Possible reasons
include its recent introduction (in 2014) and high cost
(HK$440/tablet vs $1.6/200mcg for misoprostol). Although
mifepristone is more expensive than misoprostol, it enables
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shorter abortion interval, which potentially improves
patient satisfaction and reduces frustration and stress
associated with the advancing of gestation or discomfort
from repeated vagina suppositories.
The slightly more cases of heavy bleeding in the
mifepristone-misoprostol group may be due to the small
sample size and the rare occurrence of the complication6.
There were one case of infection requiring intravenous
antibiotics and one case of post-abortal endometritis; the
infection rate was only 2.1%, which is consistent with a
previous study6. Thus, antibiotic prophylaxis should not be
offered routinely to women with MTOP14.
Analgesic requirement was reported to be higher in
women with prolonged induction to abortion interval and
with an increased number of misoprostol doses22. However,
in the present study, analgesic requirement was similar in
women with or without mifepristone pretreatment. This
may indicate that mifepristone pretreatment is unable to
decrease the analgesic requirement, despite the reduction in
the induction-to-abortion interval and misoprostol dosage.
Thus, clinicians should provide adequate analgesics
to women undergoing MTOP irrespective of abortion
regimen.
The complete abortion rate was slightly higher in
the mifepristone-misoprostol group than the misoprostol
group (13.0% vs 8.3%, p=0.459), but the rate of RPOG of
both groups remained high (89%), compared with 2.5%
to 53% reported in previous studies23,24. The high rate
of RPOG is likely to be contributed by over-reliance on
ultrasound assessment immediately after abortion. This
increases the early diagnosis rate of RPOG. Among those
who received surgical or medical evacuation for RPOG,
the histologically proven RPOG rate remained high
(>60%-70%). Little evidence was available on the optimal
timing and diagnostic criteria of post-MTOP ultrasound
assessment in second trimester MTOP. Clinicians should
make the diagnosis of RPOG based on both clinical findings
and examination of abortus and placenta. Future research is
needed to determine the role of ultrasound in post-MTOP
assessment and to improve the complete abortion rate.
In the present study, 71.7% of women with the
mifepristone-misoprostol regimen achieved abortion
within 10 hours. This makes outpatient day service feasible.
Day service for MTOP should be aimed for, as women with
MTOP are generally younger and more active. However,
the length of hospital stay was longer in the mifepristonemisoprostol group than in the misoprostol-alone group
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(5 days vs 4 days). As a safe practice during the initial phase
of the introduction of mifepristone to our unit, mifepristone
was not given in an outpatient setting. Further study on
outpatient administration of mifepristone is warranted to
determine its effect on the length of hospital stay.
Limitations to the present study are its retrospective
nature and small sample size. Nevertheless, this study is the
first study in Hong Kong comparing the use of misoprostol
with or without mifepristone in second trimester MTOP.
It can be a pilot study for future larger-scale studies and
prospective studies. Patients at late second trimester
(22 weeks to 23 weeks 6 days) were excluded owing to
the possible confounding effect of fetocide on the time
from induction to abortion25. Both vaginal and oral routes
were used for misoprostol administration. Some studies
reported the vaginal route more effective26,27; others
reported inconclusive evidence28,29. A holistic approach to
service delivery should be aimed at; patient satisfaction
and acceptability should have been assessed in addition to
objective outcome measures. Our findings are specific to a
tertiary hospital in Hong Kong and may not be generalised
to other settings.

Conclusion

The
mifepristone-misoprostol
regimen
is
associated with shorter induction-to-abortion interval and
reduced misoprostol dosage, while maintaining similar
complications rates, analgesics requirement, length of
hospital stay, and readmissions. It is effective and safe
for second trimester MTOP. Optimisation of the regimen
should aim at improving the complete abortion rate and
reducing the length of hospital stay.

Contributors

All authors designed the study, acquired the data,
analysed the data, drafted the manuscript, and critically
revised the manuscript for important intellectual content.
All authors had full access to the data, contributed to the
study, approved the final version for publication, and take
responsibility for its accuracy and integrity.

Conflicts of interest

All authors have disclosed no conflicts of interest.

Funding/support

This study received no specific grant from any
funding agency in the public, commercial, or not-for-profit
sectors.

Data availability

All data generated or analysed during the present
study are available from the corresponding author on
reasonable request.

Ethics approval

The study was approved by the Kowloon Central/
Kowloon East Research Ethics Committees (KC/KE-210193/ER-4). The patients were treated in accordance with
the tenets of the Declaration of Helsinki. The patients
provided written informed consent for all treatments and
procedures and for publication.

Acknowledgement

The authors thank Dr KY Leung for his review and
insightful comments of the study.

References
1. Lee VC, Ng EH, Ho PC. Issues in second trimester induced
abortion (medical/surgical methods). Best Pract Res Clin
Obstet Gynaecol 2010;24:517-27. Crossref
2. Dickinson JE, Godfrey M, Evans SF. Efficacy of intravaginal
misoprostol in second-trimester pregnancy termination: a
randomized controlled trial. J Matern Fetal Med 1998;7:1159. Crossref
3. Borgatta L, Chen AY, Vragovic O, Stubblefield PG,
Magloire CA. A randomized clinical trial of the addition of
laminaria to misoprostol and hypertonic saline for secondtrimester induction abortion. Contraception 2005;72:35861. Crossref
4. Fiala C, Gemzel-Danielsson K. Review of medical abortion
using mifepristone in combination with a prostaglandin

analogue. Contraception 2006;74:66-86. Crossref
5. Goh SE, Thong KJ. Induction of second trimester abortion
(12-20 weeks) with mifepristone and misoprostol: a review of
386 consecutive cases. Contraception 2006;73:516-9. Crossref
6. Ashok PW, Templeton A, Wagaarachchi PT, Flett GM.
Midtrimester medical termination of pregnancy: a review
of 1002 consecutive cases. Contraception 2004;69:518. Crossref
7. Rose SB, Shand C, Simmons A. Mifepristone- and
misoprostol-induced mid-trimester termination of pregnancy:
a review of 272 cases. Aust N Z J Obstet Gynaecol
2006;46:479-85. Crossref
8. Kapp N, Borgatta L, Stubblefield P, Vragovic O, Moreno N.
Mifepristone in second-trimester medical abortion: a

105

WY YEUNG and TC LEE

9.

10.

11.

12.

13.
14.
15.
16.
17.

18.

19.

106

randomized controlled trial. Obstet Gynecol 2007;110:130410. Crossref
Ngoc NTN, Shochet T, Raghavan S, et al. Mifepristone and
misoprostol compared with misoprostol alone for secondtrimester abortion: a randomized controlled trial. Obstet
Gynecol 2011;118:601-8. Crossref
Dabash R, Chelli H, Hajri S, Shochet T, Raghavan S,
Winikoff B. A double-blind randomized controlled trial
of mifepristone or placebo before buccal misoprostol for
abortion at 14-21 weeks of pregnancy. Int J Gynaecol Obstet
2015;130:40-4. Crossref
Ho PC, Tsang SS, Ma HK. Reducing the induction to abortion
interval in termination of second trimester pregnancies: a
comparison of mifepristone with laminaria tent. Br J Obstet
Gynaecol 1995;102:648-51. Crossref
Ho PC, Ngai SW, Liu KL, Wong GC, Lee SW. Vaginal
misoprostol compared with oral misoprostol in termination
of second-trimester pregnancy. Obstet Gynecol 1997;90:7358. Crossref
World Health Organization. Safe Abortion: Technical and
Policy Guidance for Health Systems. 2nd ed. 2012.
Royal College of Obstetricians and Gynaecologists. The Care
of Women Requesting Induced Abortion: Evidence-Based
Clinical Guideline Number 7. London: RCOG; 2011.
National Institute for Health and Care Excellence. Abortion
Care [NG140].
Historical abortion statistics, Hong Kong. Available at: http://
www.johnstonsarchive.net/policy/abortion/ab-hongkong.
html. Accessed 12 January 2022.
Wildschut H, Both MI, Medema S, Thomee E,
Wildhagen MF, Kapp N. Medical methods for mid-trimester
termination of pregnancy. Cochrane Database Syst Rev
2011;2011:CD005216. Crossref
Gemzell-Danielsson K, Lalitkumar S. Second trimester
medical abortion with mifepristone-misoprostol and
misoprostol alone: a review of methods and management.
Reprod Health Matters 2008;16(31 Suppl):162-72. Crossref
Constant D, Harries J, Malaba T, et al. Clinical outcomes and
women’s experiences before and after the introduction of
mifepristone into second-trimester medical abortion services

in South Africa. PLoS One 2016;11:e0161843. Crossref
20. Monti M, Tibaldi V, Santangelo G, et al. The use of
misoprostol and mifepristone in second trimester interruption
of pregnancy: state of art. Clin Obstet Gynecol Reprod Med
2020;6:DOI: 10.15761/COGRM.1000280. Crossref
21. Nagaria T, Sirmor N. Misoprostol vs mifepristone and
misoprostol in second trimester termination of pregnancy. J
Obstet Gynaecol India 2011;61:659-62. Crossref
22. Hamoda H, Ashok PW, Flett GM, Templeton A. Analgesia
requirements and predictors of analgesia use for women
undergoing medical abortion up to 22 weeks of gestation.
BJOG 2004;111:996-1000. Crossref
23. Hamoda H, Ashok PW, Flett GM, Templeton A. A randomized
trial of mifepristone in combination with misoprostol
administered sublingually or vaginally for medical abortion
at 13-20 weeks gestation. Hum Reprod 2005;20:234854. Crossref
24. Oral mifepristone 600 mg and vaginal gemeprost for midtrimester induction of abortion. An open multicenter study.
UK Multicenter Study Group. Contraception 1997;56:3616. Crossref
25. Akkurt MO, Akkurt I, Yavuz A, Yalcin SE, Coskun B, Sezik
M. The utility of feticide procedure to shorten the inductionto-abortion interval in medical abortion. Gynecol Obstet
Invest 2019;84:64-70. Crossref
26. Nautiyal D, Mukherjee K, Perhar I, Banerjee N. Comparative
study of misoprostol in first and second trimester abortions by
oral, sublingual, and vaginal routes. J Obstet Gynaecol India
2015;65:246-50. Crossref
27. Bebbington MW, Kent N, Lim K, et al. A randomized
controlled trial comparing two protocols for the use of
misoprostol in midtrimester pregnancy termination. Am J
Obstet Gynecol 2002;187:853-7. Crossref
28. Mahjabeen, Khawaja NP, Rehman R. Comparison of oral
versus vaginal misoprostol for mid-trimester pregnancy
termination. J Coll Physicians Surg Pak 2009;19:359-62.
29. Feldman DM, Borgida AF, Rodis JF, Leo MV, Campbell WA.
A randomized comparison of two regimens of misoprostol
for second-trimester pregnancy termination. Am J Obstet
Gynecol 2003;189:710-3. Crossref

