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Trial design: A randomised, parallel-group, double-blind, placebo-controlled multicentre study with
health economic and nested qualitative studies to determine if mifepristone (Mifegyne®, Exelgyn, Paris,
France) plus misoprostol is superior to misoprostol alone for the resolution of missed miscarriage.

Methods: Women diagnosed with missed miscarriage in the first 14 weeks of pregnancy were
randomly assigned (1 : 1 ratio) to receive 200 mg of oral mifepristone or matched placebo, followed by
800 μg of misoprostol 2 days later. A web-based randomisation system allocated the women to the two
groups, with minimisation for age, body mass index, parity, gestational age, amount of bleeding and
randomising centre. The primary outcome was failure to pass the gestational sac within 7 days after
randomisation. The prespecified key secondary outcome was requirement for surgery to resolve the
miscarriage. A within-trial cost-effectiveness study and a nested qualitative study were also conducted.
Women who completed the trial protocol were purposively approached to take part in an interview to
explore their satisfaction with and the acceptability of medical management of missed miscarriage.

Results: A total of 711 women, from 28 hospitals in the UK, were randomised to receive either
mifepristone plus misoprostol (357 women) or placebo plus misoprostol (354 women). The follow-up
rate for the primary outcome was 98% (696 out of 711 women). The risk of failure to pass the
gestational sac within 7 days was 17% (59 out of 348 women) in the mifepristone plus misoprostol
group, compared with 24% (82 out of 348 women) in the placebo plus misoprostol group (risk ratio
0.73, 95% confidence interval 0.54 to 0.98; p = 0.04). Surgical intervention to resolve the miscarriage
was needed in 17% (62 out of 355 women) in the mifepristone plus misoprostol group, compared with
25% (87 out of 353 women) in the placebo plus misoprostol group (risk ratio 0.70, 95% confidence
interval 0.52 to 0.94; p = 0.02). There was no evidence of a difference in the incidence of adverse
events between the two groups. A total of 42 women, 19 in the mifepristone plus misoprostol group
and 23 in the placebo plus misoprostol group, took part in an interview. Women appeared to have a
preference for active management of their miscarriage. Overall, when women experienced care that
supported their psychological well-being throughout the care pathway, and information was delivered
in a skilled and sensitive manner such that women felt informed and in control, they were more likely
to express satisfaction with medical management. The use of mifepristone and misoprostol showed
an absolute effect difference of 6.6% (95% confidence interval 0.7% to 12.5%). The average cost
per woman was lower in the mifepristone plus misoprostol group, with a cost saving of £182
(95% confidence interval £26 to £338). Therefore, the use of mifepristone and misoprostol for the
medical management of a missed miscarriage dominated the use of misoprostol alone.

Limitations: The results from this trial are not generalisable to women diagnosed with incomplete
miscarriage and the study does not allow for a comparison with expectant or surgical management
of miscarriage.

Future work: Future work should use existing data to assess and rank the relative clinical
effectiveness and safety profiles for all methods of management of miscarriage.
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Conclusions: Our trial showed that pre-treatment with mifepristone followed by misoprostol resulted
in a higher rate of resolution of missed miscarriage than misoprostol treatment alone. Women were
largely satisfied with medical management of missed miscarriage and would choose it again. The
mifepristone and misoprostol intervention was shown to be cost-effective in comparison to
misoprostol alone.

Trial registration: Current Controlled Trials ISRCTN17405024.

Funding: This project was funded by the National Institute for Health Research (NIHR) Health
Technology Assessment programme and will be published in full in Health Technology Assessment;
Vol. 25, No. 68. See the NIHR Journals Library website for further project information.
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Plain English summary

Miscarriage is a common complication of pregnancy, affecting approximately one in four women.
Sometimes, medical treatment (i.e. tablets) may be offered to start or speed up the miscarriage

process in order for the womb to empty itself. A drug called misoprostol (a tablet that makes the
womb contract) is currently recommended for this treatment. However, the addition of another drug
called mifepristone [a tablet that reduces pregnancy hormones (Mifegyne®, Exelgyn, Paris, France)]
might help the miscarriage to resolve more quickly. Therefore, we carried out the MifeMiso trial to test
if mifepristone plus misoprostol is more effective than misoprostol alone in resolving miscarriage
within 7 days.

Women were randomly allocated by a computer to receive either mifepristone or placebo, followed by
misoprostol 2 days later. Neither the women nor their health-care professionals knew which treatment
they received. Some women also talked to the researchers about their experiences of taking part in
the study.

In total, 711 women were randomised to receive either mifepristone plus misoprostol or placebo plus
misoprostol. Overall, 83% of women who received mifepristone plus misoprostol had miscarriage
resolution within 7 days, compared with 76% of the women who received a placebo plus misoprostol.
Surgery was required less often in women who received mifepristone plus misoprostol: 17% of women
who received it required surgery, compared with 25% of women who received the placebo. Treatment
with mifepristone did not appear to have any negative effects. Treatment with mifepristone plus
misoprostol was more cost-effective than misoprostol alone, with an average saving of £182 per
woman. Having taken part in the study, most women would choose medical management again and
would recommend it to someone they knew who was experiencing a miscarriage.
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Scientific summary

Background

Miscarriage is the most common complication of pregnancy. As many as 15–25% of pregnancies end
in a miscarriage, and the number of miscarriages in England is estimated to be approximately 125,000
per year. Management of miscarriage can be expectant (i.e. waiting for natural miscarriage), medical
(i.e. with drugs) or surgical. About 25% of women opt for medical management; however, there is
uncertainty about the optimal drug regimens for medical management.

Before National Institute for Health and Care Excellence (NICE) guideline CG154 was published in 2012,
it was common practice to use a combination of mifepristone (Mifegyne®, Exelgyn, Paris, France) and
misoprostol. The 2012 guideline, however, recommended that misoprostol alone should be given to
women having medical management. This recommendation was based on very limited evidence, from
one study of 115 women, which found no difference between a combination of mifepristone and
misoprostol and misoprostol alone. Recognising the limited available evidence, NICE and the National
Institute for Health Research (NIHR) Health Technology Assessment (HTA) called for a trial.

Objectives

The primary objective was to test the hypothesis that treatment with mifepristone plus misoprostol is
superior to treatment with misoprostol alone for the resolution of miscarriage within 7 days in women
diagnosed by pelvic ultrasound scan with a missed miscarriage in the first 14 weeks of pregnancy.

The key secondary objective aimed to test the hypothesis that the addition of mifepristone reduces the
need for surgical intervention to resolve the miscarriage.

Other secondary objectives aimed to evaluate if the addition of mifepristone reduces the need for
further doses of misoprostol, to evaluate if the addition of mifepristone improves other clinical
outcomes [including surgical intervention up to and including 7 days post randomisation and after
7 days post randomisation, duration of bleeding, infection, negative pregnancy test at 21 days post
randomisation, time from randomisation to discharge from early pregnancy unit (EPU) care, side effects
and complications], to evaluate if the addition of mifepristone improves patient satisfaction and
acceptability of management and to assess the cost-effectiveness of the combination of mifepristone
and misoprostol in the medical management of missed miscarriage.

Methods

Participants were randomised online in a 1 : 1 ratio via a secure internet facility through an Integrated
Trial Management System. Minimisation was implemented for maternal age (< 30 or ≥ 30 years),
body mass index (< 35 or ≥ 35 kg/m2), previous parity (nulliparous or parous women), gestational age
(< 70 or ≥ 70 days), amount of bleeding (Pictorial Blood loss Assessment Chart score; ≤ 2 or ≥ 3) and
randomising centre.

Clinical data were collected up to discharge from EPU care. Participants who agreed to participate
in the qualitative study were interviewed by telephone or videoconference or face to face within
approximately 6 weeks of their discharge date. The primary analysis was by intention to treat. A within-
trial cost-effectiveness study and a nested qualitative study were also conducted as part of the trial.
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Results

A total of 711 women, from 28 hospitals in the UK, received either mifepristone plus misoprostol
(357 women) or placebo plus misoprostol (354 women). The follow-up rate for the primary outcome
was 98% (696 of 711 women). The risk of failure to pass the gestational sac within 7 days was
17% (59 of 348 women) in the mifepristone plus misoprostol group, compared with 24% (82 out of
348 women) in the placebo plus misoprostol group [risk ratio (RR) 0.73, 95% confidence interval (CI)
0.54 to 0.98; p = 0.04]. Surgical intervention to resolve the miscarriage was needed in 17% (62 out of
355 women) in the mifepristone plus misoprostol group, compared with 25% (87 out of 353 women)
in the placebo plus misoprostol group (RR 0.70, 95% CI 0.52 to 0.94; p= 0.02). There was no evidence
of a difference in the incidence of adverse events between the two groups. A total of 42 women, 19 in
the mifepristone plus misoprostol group and 23 in the placebo plus misoprostol group, took part in an
interview. Women appeared to have a preference for active management of their miscarriage, to help bring
a timely resolution to the physical process. Overall, when women experienced care that supported their
psychological well-being throughout the care pathway, and information was delivered in a skilled and
sensitive manner such that women felt informed and in control, they were more likely to express
satisfaction with medical management.

The within-trial cost-effectiveness analysis found that the use of mifepristone and misoprostol resulted
in an absolute effect difference of 6.6% (95% CI 0.7% to 12.5%). The average cost per woman was
lower in the mifepristone and misoprostol (MifeMiso) group than in the placebo and misoprostol group,
with a cost saving of £182 (95% CI £26 to £338). Hence the use of mifepristone and misoprostol for
the medical management of a missed miscarriage dominated the use of misoprostol alone. The model-
based analysis, that compared the trial intervention with other existing possible interventions for the
management of miscarriage not analysed in the trial, showed that the MifeMiso intervention is
dominant when compared with expectant management and the current medical management strategy.
However, the intervention is a less effective, although less costly, strategy than surgical management.

Conclusions

Our trial showed that pre-treatment with mifepristone followed by misoprostol resulted in a higher
rate of resolution of missed miscarriage than misoprostol treatment alone. Women were largely
satisfied with medical management of missed miscarriage and would choose it again.

Registration

This trial is registered as ISRCTN17405024.

Funding

This project was funded by the NIHR HTA programme and will be published in full in Health Technology
Assessment; Vol. 25, No. 68. See the NIHR Journals Library website for further project information.
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Chapter 1 Introduction

Parts of this chapter are reproduced or adapted with permission from Chu et al.1 This is an Open
Access article distributed in accordance with the terms of the Creative Commons Attribution

(CC BY-NC-ND 4.0) license, which permits others to copy and redistribute this work, for non-commercial
use, provided the original work is properly cited. See: https://creativecommons.org/licenses/by/4.0/.
The text below includes minor additions and formatting changes to the original text.

Clinical background

Miscarriage is a common complication of pregnancy (15–25% of pregnancies; approximately 125,000
miscarriages per year in England).2,3 Miscarriage is associated with not only physical harm, such as
excessive bleeding, infection and uterine perforation during surgery, but also substantial psychological
impact on patients; studies have shown that distress from miscarriage is equivalent to that from the
stillbirth of a term-born baby,4,5 and miscarriage is estimated to cost the NHS £81M per year.6

There are two main types of miscarriage that require medical intervention: missed miscarriage and
incomplete miscarriage.6 A missed miscarriage, also known as a delayed or silent miscarriage, is
diagnosed when a non-viable pregnancy is identified on ultrasound scan during the first 14 weeks of
gestation. Commonly, women who suffer missed miscarriage are asymptomatic or experience small
amounts of vaginal bleeding or pain before the diagnosis is made.6–8 All pregnancy tissue is retained in
the uterus in a missed miscarriage. In contrast, an incomplete miscarriage is diagnosed when pregnancy
tissue has already been partly expelled by the uterus.6

Management of miscarriage can be expectant (i.e. waiting for natural miscarriage), medical (i.e. with
drugs) or surgical. A UK survey conducted by this study team has shown that 25% of women opt for
medical management. However, there is uncertainty about the optimal drug regimens for medical
management. Misoprostol is a prostaglandin analogue used for the medical management of miscarriage
to induce myometrial contractions to aid the expulsion of pregnancy tissue.9 However, misoprostol
alone is not always effective, and 15–40% of women require an additional dose of misoprostol, thus
prolonging the duration of treatment.10–14 This treatment failure can culminate in the need for surgical
management, which can be particularly undesirable to women who have actively chosen to have
medical management.15,16 To strengthen the effect of misoprostol, a steroidal anti-progestogen called
mifepristone (Mifegyne®, Exelgyn, Paris, France) is sometimes used in combination with misoprostol.
Mifepristone is a competitive progesterone receptor antagonist that primes the myometrium before
prostaglandin exposure.9

The reported effectiveness of combination treatment with mifepristone and misoprostol for the
medical management of missed miscarriage in previous clinical trials ranges from 64% to 84%.17–19

However, given the lack of placebo-controlled studies, the usefulness of mifepristone in the
management of missed miscarriage has remained unclear. Before National Institute for Health and
Care Excellence (NICE) guideline CG154 was published in 2012,20 common practice was to use a
combination of mifepristone and misoprostol (MifeMiso combination). The 2012 NICE guideline,
however, recommended that misoprostol alone should be given to women undergoing medical
management.20 This recommendation was based on very limited evidence from one study of
115 women,17 which found no difference between MifeMiso combination and misoprostol alone.
Recognising the limited available evidence, the National Institute for Health Research (NIHR) Health
Technology Assessment (HTA) issued a commissioned call for a trial investigating the clinical
effectiveness and cost-effectiveness of mifepristone in combination with misoprostol compared with
misoprostol alone in the management of first-trimester miscarriage.
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Existing evidence
We conducted a systematic review of trials investigating the use of mifepristone and misoprostol in
women with miscarriage to gain a better understanding of studied interventions, outcomes and
resolution rates. These studies are listed in Table 1. In addition to the publication by Stockheim et al.,17

one more trial was identified,18 which compared MifeMiso combination with misoprostol alone in the
missed miscarriage population. Together, the two trials included a total of 242 patients treated with
MifeMiso or misoprostol alone. Meta-analysis of the results showed no significant difference between
the two trial groups for outcome of resolution of miscarriage [risk ratio (RR) 0.97, 95% confidence
interval (CI) 0.82 to 1.13] (Figure 1). However, given the imprecision that inevitably accompanies such
small sample sizes, it is not possible to draw any firm inferences.

Rationale

A trial comparing MifeMiso to misoprostol alone for the medical management of missed miscarriage
was required because:

l NICE guideline CG154 called for a definitive trial to evaluate whether or not there is any benefit in
using mifepristone in addition to misoprostol.

l A patient survey supported the study. The survey (n = 188) showed that 66% of women would
consider taking part in the study.

l A UK clinician survey supported the study. In the survey of 152 practitioners, 79% believed that a
clinical trial was needed to investigate whether or not the mifepristone and misoprostol combination
is more effective than misoprostol alone in the medical management of missed miscarriage.

l The Association of Early Pregnancy Units, the Early Pregnancy Clinical Studies Group, the
Miscarriage Association and Tommy’s Charity supported the research.

l If benefit was confirmed in the MifeMiso trial, women and the NHS stand to gain substantially. On the
other hand, if mifepristone was found to be ineffective, treatment with mifepristone could be avoided.

l Mifepristone treatment is cheap (£17.55 per 200-mg oral tablet), and if benefit was confirmed,
rapid uptake of this intervention was expected.

Specific objectives

Primary objective
The primary objective of the MifeMiso trial is to test the hypothesis that treatment with mifepristone
plus misoprostol is superior to misoprostol alone for the resolution of miscarriage within 7 days in
women diagnosed with missed miscarriage by pelvic ultrasound scan in the first 14 weeks of pregnancy.

TABLE 1 Randomised trials of MifeMiso combination vs. misoprostol alone for the medical management of missed
miscarriage

Study (first author and
year of publication) Intervention Comparison Risk of bias

Grønlund 200218

(n= 127)
600 mg of oral
mifepristone and
400 µg of misoprostol
48 hours later

400 µg of vaginal
misoprostol and 200 µg of
misoprostol 2 hours later
if no vaginal bleeding
occurred

Centres randomised to
treatment regimens with
crossover every 4 months;
allocation concealment
inadequate; no blinding of
patients and study personnel

Stockheim 200617

(n= 115)
600 mg of oral
mifepristone and 800 µg
of oral misoprostol
48 hours later

800 µg of oral misoprostol
and 800 µg of oral
misoprostol 48 hours later

Method of randomisation clear;
no allocation concealment;
no blinding of patients and
study personnel
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Study or subgroup

Grønlund

Stockheim

Total (95% CI)

Total events

Heterogeneity: �2 = 0.90, df = 1 (p = 0.34); I2 = 0%

Test for overall effect: z = 0.42 (p = 0.68)

Events

40

38

78

Total

54

58

112

Events

52

42

94

Total

73

57

130

Weight (%)

51.1

48.9

100.0

M-H, f ixed (95% CI)

1.04 (0.84 to 1.29)

0.89 (0.70 to 1.13)

0.97 (0.82 to 1.13)

Mifepristone plus
misoprostol

Misoprostol
alone RR

M-H, f ixed, 95% CI

RR

0.5 0.7 1.0 1.5 2.0

Favours misoprostol
alone

Favours mifepristone
plus misoprostol

FIGURE 1 Forest plot of completed trials comparing MifeMiso combination with misoprostol alone for the medical management of missed miscarriage, for the outcome of resolution
of miscarriage.
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Key secondary objective
To test the hypothesis that the addition of mifepristone reduces the need for surgical intervention to
resolve the miscarriage up to discharge from early pregnancy unit (EPU).

Other secondary objectives

l To evaluate if the addition of mifepristone reduces the need for further doses of misoprostol.
l To evaluate if the addition of mifepristone improves other clinical outcomes, including surgical

intervention up to and including 7 days post randomisation and after 7 days post randomisation,
duration of bleeding, infection, negative pregnancy test at 21 days post randomisation, time from
randomisation to discharge from EPU care, side effects and complications.

l To evaluate if the addition of mifepristone improves patient satisfaction.
l To assess the cost-effectiveness of the combination of mifepristone and misoprostol in the medical

management of missed miscarriage.
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Chapter 2 Methods

Parts of this chapter are reproduced or adapted with permission from Coomarasamy et al.21,22

Contains information licensed under the Non-Commercial Government Licence v2.0.

Our study registration is published on www.clinicaltrials.gov/ct2/show/NCT03065660.23

Design

The MifeMiso trial was conducted as a randomised, double-blind, placebo-controlled, multicentre trial
of mifepristone and misoprostol compared with misoprostol alone in the medical management of
missed miscarriage. The trial had a favourable ethical opinion from National Research Ethics Service
(NRES) Committee West Midlands – Edgbaston. The final protocol version was v5.0, 27 June 2019.

Participants

Potential participants were women attending EPUs in secondary or tertiary care NHS hospitals located
across the UK. They were eligible for the MifeMiso trial if they fulfilled the following criteria (see
Recruitment for more details on the recruitment process):

l A missed miscarriage had been diagnosed by pelvic ultrasound scan in the first 14 weeks of
pregnancy and they had opted for medical management of miscarriage.

l They were aged ≥ 16 years.
l They were willing and able to give informed consent.

Potential participants could not be included if any of the following criteria were applicable:

l They had opted for alternative methods of miscarriage management (expectant or surgical).
l They had a diagnosis of incomplete miscarriage.
l They were suffering life-threatening bleeding.
l They had contraindications to mifepristone or misoprostol use (e.g. chronic adrenal failure, known

hypersensitivity to either drug, haemorrhagic disorders and anticoagulant therapy, prosthetic heart
valve or history of endocarditis, existing cardiovascular disease, severe asthma uncontrolled by
therapy or inherited porphyria).

l They were currently participating in another blinded, placebo-controlled trial of investigational
medicinal products (IMPs) in pregnancy.

l They had previously participated in the MifeMiso trial.
l They were not able to attend for a day 6–7 ultrasound scan.

Recruitment

Potential participants were identified from dedicated EPUs and approached by clinic doctors, research
nurses and midwives, who had received appropriate training relating to the trial.

The participant eligibility pathway to recruitment and randomisation is illustrated in Figure 2. Eligible
women were given verbal and written explanations about the trial. They were informed clearly that
participation in the trial was entirely voluntary, with the option to withdraw at any stage, and that
participation or non-participation would not affect their usual care. They were provided with a
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participant information sheet (PIS) (see Report Supplementary Material 1). Eligible women were then
given the opportunity to decide if they wished to participate, if they needed more time to consider
their decision or if they did not wish to participate. In all three scenarios, the decision of the woman
was respected. If a woman needed more time to consider her potential involvement, the research

R
ec

ru
it

m
en

t
T

ri
al

tr
ea

tm
en

t

F
o

llo
w

-u
p

E
lig

ib
ili

ty
 c

rt
it

er
ia

O
A

1
: c

lin
ic

al
 r

ev
ie

w
O

A
2

: c
lin

ic
al

 r
ev

ie
w

 a
n

d
p

el
vi

c 
u

lt
ra

so
u

n
d

 
B

as
el

in
e 

d
at

a

Phase
O

p
ti

o
n

al
 a

d
d

it
io

n
al

tr
ea

tm
en

t

Time
scale

Data
collected

O
A

4

MifeMiso trial flow chart

O
A

3
: p

re
gn

an
cy

 t
es

t ±
 p

el
vi

c 
u

lt
ra

so
u

n
d

Until
discharge

Decline

Standard medical care Ineligible

SurgicalExpectant

Pregnancy test

Negative

Offer trial and consent

Diagnosis of missed miscarriage

Screen for eligibility

Offer management options

Randomise

Eligible

Medical

Mifepristone 200  mg PO Placebo

Misoprostola

800 μg
Misoprostola

800 μg

Perform clinical review and pelvic ultrasoundb

No bleeding/light bleeding/sac not passed: consider repeating
misoprostol according to clinical judgment and local practice

Gestational sac in the uterus Gestational sac expelledc

Manage according to local practiced No significant
bleeding

Positive

Manage according
to local practice

Day 0

Day 2

Day 4–5

Day 6–7

Day 21
± 2 days

Bleeding

Significante

bleeding

Final discharge
Satisfaction survey/qualitative interview

FIGURE 2 MifeMiso trial flow chart. a, If gestational sac has been passed before the scheduled time for misoprostol,
misoprostol can be omitted; b, if scan performed earlier than day 6–7 and sac passed then repeat scan at day 6–7
not required; c, primary outcome; d, advice: avoid surgical evacuation unless clinically indicated; e, according to
clinical judgement.
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nurse or midwife contacted her after the initial discussion to follow this up. If an initially undecided
woman decided later to participate, the research nurse or midwife arranged a mutually convenient
opportunity for the woman to be consented, providing she still met the eligibility criteria. A written
consent form (see Report Supplementary Material 2) was provided to each woman who agreed to
participate in the trial. The investigator and the participant both signed the consent form. The original
copy was kept in the investigator site file, one copy was given to the participant, one copy was
retained in the woman’s hospital records and one copy was returned to the MifeMiso trial office at
Birmingham Clinical Trials Unit. Baseline demographic and medical data were collected, anonymised
and stored in an electronic integrated trial management system (ITMS). Any identifying information
was collected and stored in a password-protected local database on a secure computer with restricted
access. We made provision for translation, if necessary, to communicate with non-English speakers and
accommodate any special communications requirements of potential study participants.

Randomisation

Confirmation of eligibility according to inclusion and exclusion criteria was provided by a medically
trained doctor and all the necessary information was gathered before randomisation. Participants
were randomised online to receive the trial intervention (either mifepristone or placebo) via a purpose-
designed ITMS. Each authorised member of the research team was provided with a unique username
and password to the ITMS for this purpose. Online randomisation was available 24 hours per day,
7 days per week, apart from short periods of scheduled maintenance.

Sequence generation and minimisation
Participants were randomised online via a secure internet facility. This third party independent ITMS
was designed, developed and delivered by MedSciNet® (London, UK) according to standards of the
International Organisation for Standardisation (ISO) 27000 and the requirements of the US Food and
Drug Administration CFR21:11.

Participants were randomised to receive mifepristone or placebo in a 1 : 1 ratio. A ‘minimisation’
procedure using a computer-based algorithm was used to avoid chance imbalances in important
stratification variables. The stratification variables used for minimisation are listed below:

l Maternal age (< 30 or ≥ 30 years). The aim was to achieve a balance in the number of participants
from younger and older age groups. However, there is no known biological reason why the
intervention should lead to differing efficacy in women aged < 30 or ≥ 30 years.

l Body mass index (BMI) (< 35 or ≥ 35 kg/m2). It was postulated that the pharmacokinetics and metabolism
of mifepristone and misoprostol may be different in women with a BMI that is < 35 or ≥ 35 kg/m2.

l Previous parity (nulliparous, parous women). It was postulated that parous women may be able to
complete their missed miscarriage at a higher resolution rate than nulliparous women. The aim was,
therefore, to achieve balance in the participants according to their previous parity.

l Gestational age (< 70 or ≥ 70 days). It was postulated that women with a gestational age of
< 70 days may have a higher resolution rate than women with a gestational age of ≥ 70 days.

l Amount of bleeding [Pictorial Blood loss Assessment Chart (PBAC) score: ≤ 2 or ≥ 3]. It was
proposed that women with a PBAC score of ≥ 3 may achieve a higher resolution rate than those
with a score of ≤ 2, as an increased amount of bleeding would suggest that the miscarriage was
more likely to resolve with the allocated intervention.

l Randomising centre. It was hypothesised that different centres may respond to patients with
different ultrasonography findings in different ways. For example, some centres may have a quicker
recourse to miscarriage than others. Therefore, the aim was to achieve balance in the number of
participants randomised to mifepristone and misoprostol and placebo and misoprostol at each
recruiting centre.
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Allocation
When all the eligibility criteria and baseline data items were entered online, the ITMS generated a trial
number that took into account the minimisation variables recorded for the individual and was linked
to a specific trial intervention pack. The pack number was revealed via e-mail to the local principal
investigator (PI), the relevant trial pharmacist (see Blinding) and the research nurse or midwife
performing the randomisation. The trial intervention pack was dispensed to the patient by the clinical
trial pharmacist at the randomising hospital. Each trial intervention pack contained either mifepristone
or an identical-looking placebo tablet.

Interventions

Each participant in the MifeMiso trial received either a mifepristone or placebo tablet, to be
administered orally. Both products were supplied by MODEPHARMA Limited (Beckenham, Greater
London, UK), a pharmaceutical wholesaler and project management company with a Medicines and
Healthcare Products Regulatory Agency (MHRA) wholesale dealer’s licence, in compliance with good
manufacturing practice (GMP) standards, good clinical practice (GCP) requirements and Medicines for
Human Use (Clinical Trials) Regulations 2004. MODEPHARMA Limited also provided qualified person
(QP) release of the trial drug under the requirements of the Medicines for Human Use (Clinical Trials)
Regulations 2004.

Mifepristone tablets
The IMP was mifepristone at a single dose of 200 mg, taken following randomisation. Mifepristone was
based on licensed and commercially available Mifegyne (Mifepristone) 200-mg tablets.

Placebo tablets
Placebo tablets were oral tablets, composed of Pearlitol 200SD Dev, Microcrystalline Cellulose NF, Ph.
Eur.; DAB, Crospovidone, NF/Ph. Eur.; Magnesium Stearate, Ph. Eur.; and Quinoline Yellow produced in
the same form as the IMP, and identical in colour, shape and weight, for use in the control group of the
MifeMiso trial. The dose, route and timing of administration were also identical to those in the active
mifepristone group of the study.

Dose
The dose of 200 mg of mifepristone was chosen as it is the most commonly used dose for the medical
management of miscarriage when used with misoprostol and it is the most commonly studied dose in
published trials investigating its efficacy in the medical management of miscarriage.

Concomitant non-trial treatments
Concomitant therapy was provided at the discretion of the care-providing clinicians, and all concomitant
treatment and medications were documented via the ITMS. Other than identified contraindicated drugs
(see Participants), the initiation of treatment for another indication did not necessitate withdrawal from
the MifeMiso trial.

Blinding

Participants, investigators, research nurses, midwives and other attending clinicians remained blind to
the trial drug allocation throughout the duration of the trial.

In the case of any serious adverse event (SAE), the recommendation was to initiate management and
care of the participant as though the woman had taken mifepristone. The occurrence of any adverse
event considered serious, unexpected and possibly, probably or definitely related to the trial
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intervention (for more information please see additional documentation: www.journalslibrary.nihr.ac.uk/
programmes/hta/1516002/#/documentation; accessed September 2021) led to unblinding as
appropriate. In any other circumstances, investigators and research nurses and midwives remained
blind to drug allocation while the participant remained in the trial. However, if medical management
required clinicians to know a participant’s drug allocation, then this could be requested from the
central trial team 24 hours per day, 7 days per week.

Compliance assessment and treatment withdrawal

Compliance monitoring
The dispensing of the MifeMiso trial drug was recorded in the pharmacy drug accountability log.
Ingestion of the drug was observed by a health-care professional (HCP) and documented in the
patient’s notes. Compliance to trial treatment was defined as taking the allocated mifepristone or
placebo tablet on day 0 (day of randomisation) and subsequently misoprostol on day 2 unless the
gestational sac had passed before the scheduled time for misoprostol; in the latter case, the patient
was deemed to be compliant to the trial medication as long as the allocated mifepristone or placebo
tablet was taken on day 0.

Withdrawal from trial

Participants could voluntarily withdraw their consent to study participation at any time. If a participant
did not return for a scheduled visit, attempts were made to contact them and (when possible) to review
compliance and adverse events (AEs). We documented the reason(s) for self-withdrawal when possible.
Each woman remained able to change her mind about withdrawal, and re-consent to participate in the
trial, at any time. If a participant explicitly withdrew consent to any further data recording then this
decision was respected and recorded via the ITMS. All communications surrounding the withdrawal were
noted in the study records and no further data were collected for such participants.

Outcomes and assessment

Primary outcome
Failure to spontaneously pass the gestational sac within 7 days after randomisation.

Secondary outcomes
Key secondary outcome: surgical intervention to resolve the miscarriage (collected up to discharge
from EPU care).

Additional secondary outcomes are as follows (as a proportion of those randomised unless stated):

l Surgical intervention to resolve the miscarriage up to and including day 7 post randomisation.
l Surgical intervention to resolve the miscarriage after day 7 post randomisation to discharge from

EPU care.
l Need for further doses of misoprostol up to day 7 post randomisation.
l Need for further doses of misoprostol up to discharge from EPU care.
l Overall patient satisfaction score [measured using the Client Satisfaction Questionnaire (CSQ-8)

questionnaire and collected at discharge from EPU care].
l Patient quality of life (index value and overall health status measured using the EuroQol-5

Dimensions, five-level version (EQ-5D-5L), questionnaire and collected on date of randomisation,
day 6–7 post randomisation or day of follow-up ultrasound scan if different from day 6–7 and
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day 212 days post randomisation. If a woman obtains an initial positive pregnancy test result at
day 21 ± 2 days post randomisation, then a further EQ-5D-5L questionnaire is collected (at discharge
from EPU care).

l Duration of bleeding reported by woman (days) (collected up to discharge from EPU care).
l Diagnosis of infection associated with miscarriage requiring outpatient antibiotic treatment

(collected up to discharge from EPU care).
l Diagnosis of infection associated with miscarriage requiring inpatient antibiotic treatment

(collected up to discharge from EPU care).
l Negative pregnancy test result 21 days (± 2 days) after randomisation.
l Time from randomisation to discharge from EPU care (described using summary statistics only).

Safety outcomes:

l blood transfusion required (collected up to discharge from EPU care)
l side effects (collected up to discharge from EPU care)
l death (collected up to discharge from EPU care)
l any serious complications (collected up to discharge from EPU care).

Mixed-methods evaluation resource use outcomes
These are detailed in Chapter 4.

Resource use outcomes
These are detailed in Chapter 5.

Future outcomes
Women’s consent was sought for future evaluation of themselves and any subsequent pregnancies
using their health records. Although long-term follow-up was outside the scope of this trial, we
plan to conduct further studies on outcomes such as subsequent successful pregnancies post-
miscarriage resolution.

Outcome generation
Details of how outcome measures were generated are given in Table 2. The ITMS was utilised to
capture baseline and outcome data, and to maintain an audit trail. Relevant trial data were transcribed
directly into the ITMS. Source data comprised the research clinic notes, hospital notes, self-reports,
the EQ-5D-5L questionnaire completed at 21 days post randomisation and subsequently at discharge
(for women who obtained an initial positive pregnancy test result), the patient satisfaction survey
completed at discharge, and the transcript of the in-depth qualitative interviews. All case report forms
are provided in the additional documentation (see Report Supplementary Material 4).

First outcome assessment (day 6–7 post randomisation)
At the time of randomisation, arrangements for an ultrasound appointment through EPU were made
for day 6–7 post randomisation. The research nurse or midwife assisted with booking an appointment
if necessary, and was responsible for ensuring that the details of the scan were recorded in the ITMS.
If the woman did not have a scan for any reason, this was recorded in the ITMS. If the woman did not
attend for an ultrasound scan, or attended for a scan after day 7 post randomisation, then the research
nurse or midwife asked the woman if she could provide the date of passing the gestational sac.

Blinded Endpoint Review Committee assessment of the primary outcome
For women who did not undergo an ultrasound scan on day 6 or 7 and had not already passed their
gestational sac according to an earlier scan, a Blinded Endpoint Review Committee (BERC) was
convened to assess whether or not the primary outcome had been met. The BERC consisted of four
medical members of the central trial management group and an independent nurse specialist who
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works in early pregnancy. All members of the committee were blinded to treatment allocation and
were required to sign the BERC charter before the meeting taking place (see Report Supplementary
Material 5). The committee was convened at a face-to-face meeting following the end of trial recruitment
to review participant data for women who had not undergone ultrasound scanning within 7 days of
randomisation.

Before the committee meeting, a medical member of the central trial management group contacted
these women to ask when they had experienced their vaginal bleeding and pelvic pain following the
trial medications. The date when the participant experienced miscarriage symptoms and the date
of any subsequent scan were used to determine whether the gestational sac was passed by day 7.
The committee needed to agree unanimously that the participant could have primary outcome data
collected. Please see below for some examples of participants who underwent BERC assessment.

TABLE 2 Outcome assessment details

Outcome assessed When? How? By whom? PD or SP

Baseline data:
EQ-5D-5L
questionnaire

Day 0 Face-to-face clinical
appointment with
participant

Self-administered
questionnaire

PD

OA1: clinical review Day 4–5 Telephone or face-to-face
clinical appointment with
participant

Local research
nurse/midwife
or doctor

SP and PD

OA2: clinical review ±
pelvic ultrasound, to
determine whether or
not the gestation sac
has been expelled

Day 6–7 Face-to-face clinical
appointment with
participant

Local research
nurse/midwife
or doctor

PD (and SP in
some hospitals
depending on
trust policy)

OA2: EQ-5D-5L
questionnaire

Day 6–7 Face-to-face clinical
appointment with
participant

Self-administered
questionnaire

PD

OA3: pregnancy test Day 21± 2 days
(point of discharge
for women with
negative pregnancy
test result)

Clinical records and/or
telephone interview or
face-to-face clinical
appointment with
participant

Local research
nurse/midwife
or doctor

SP

OA3: EQ-5D-5L
questionnaire

Day 21 ± 2 days
(point of discharge
for women with
negative pregnancy
test result)

Telephone or face-to-face
clinical appointment with
participant

Self-administered
questionnaire

PD

OA4: final discharge At discharge From clinical records
or interview with the
participant

Local research
nurse/midwife
or doctor

SP

OA4: EQ-5D-5L
questionnaire
(if initial positive
pregnancy test
result) and patient
satisfaction survey

At discharge Telephone or face-to-face
clinical appointment with
participant

Self-administered
questionnaires

PD

OA4: semistructured
qualitative interview

Within 6 weeks of
discharge

Face-to-face, via
telephone or via video
call with participant

Qualitative/
mixed-methods
researcher

PD

OA, outcome assessment; PD, protocol driven; SP, standard practice.
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Example 1
A participant reported vaginal bleeding and pain for 2 days starting from the day of misoprostol
administration and then experienced no further bleeding and underwent ultrasound scan on day 8. The
committee agreed that this meant that the participant would have passed the gestational sac by day 7.

Example 2
A participant reported vaginal bleeding on the day of misoprostol administration and no further bleeding
thereafter. The ultrasound scan was performed on day 9, and the gestational sac was seen in situ. The
committee agreed that this meant that the participant failed to pass the gestational sac by day 7.

The BERC adhered to the prespecified committee charter and convened to discuss the clinical details
of each of these participants. The decision of whether or not the primary outcome was met needed to
have been decided unanimously by the committee.

Second outcome assessment (day 21± 2 days post randomisation)
The second outcome assessment was conducted at 21 days (± 2 days) post randomisation. The research
nurse or midwife at each study site contacted the participant to obtain their pregnancy test result. If the
result was negative, this was used as the point of discharge from EPU care. If the pregnancy test result
was positive, the participant was asked to repeat the pregnancy test until a negative test result was
obtained. Several clinical outcomes were collected up to discharge from EPU care, including requirement
for surgical intervention, duration of bleeding, requirement for blood transfusion and diagnosis of
infection associated with miscarriage. The research nurse or midwife obtained the duration of bleeding
by asking the participant and collected the remaining information from clinical notes.

Definition of the end of the trial
The interventional phase of the trial ended when the last woman recruited had taken her last dose of
the trial treatment. The observational phase of the trial to assess clinical outcomes ceased and the
primary analysis was scheduled to occur when the final outcome of the last woman recruited had been
completed and data had been entered onto the database and validated as being ready for analysis.

Notes on adverse events and serious adverse events
All the trial participants were asked to report any hospitalisations, consultations with other medical
practitioners, disability, incapacity or any other AEs to their local research team; if the local study
nurse or midwife was unavailable for any reason, the participants were able to report the events to
the trial manager via telephone at any time. Moreover, at the time of each outcome assessment,
investigators and research nurses and midwives at each study centre proactively asked each
participant about any AEs in the preceding weeks. AEs were assessed by clinical investigators, further
reported as appropriate, and recorded on the ITMS.

Serious AEs and serious adverse reactions (SARs) were recorded on a purpose-designed SAE form.
Local investigators notified the trial manager within 24 hours of the local investigators becoming
aware of these events. In addition, local investigators were responsible for reporting SAEs to their
host institutions, in accordance with local regulations, and instituting supplementary investigations as
appropriate based on clinical judgement of the causative factors. SAEs and SARs were followed up until
resolution even if this was beyond the participant’s discharge date from EPU care. The trial manager
reported all SAEs to the Data Monitoring Committee (DMC) approximately once every 6 months.
The DMC viewed data blinded to treatment, but was able to review unblinded data if requested.

Sample size

The MifeMiso trial investigators believed that it was important to ensure that the study was large
enough to detect reliably moderate but clinically important treatment effects. The sample size was
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calculated using the Sample Size Tables for Clinical Studies Software application based on a chi-squared
test for comparing two proportions. Our calculations indicated that 670 women would be required to
detect a minimally important difference (MID) of a 10% reduction in the rate of failure to spontaneously
pass the gestational sac within 7 days (i.e. from 25% to 15%), assuming 90% power and a type I error
rate of 5%. However, assuming and adjusting for a worst case scenario of 5% attrition, the total number
of participants required was 710 (355 participants in each group). The 25% (95% CI 23% to 27%)
control group estimate was taken from our systematic review (unpublished data) and the 10% MID was
the most popular selection from our HCP survey (41% of those surveyed). The estimate of the control
group rate was monitored throughout the recruitment period by the independent DMC to ascertain if
any deviations from this assumption had an impact on the sample size calculation.

Statistical methods

A comprehensive statistical analysis plan (SAP) was drawn up before any analysis and provided to the
independent DMC for review. All analyses were prespecified in a SAP. Full details of the statistical
analysis can be found in the SAP (see Report Supplementary Material 6).

All women randomised were included in the analysis and were analysed in the group into which they
were randomly allocated, regardless of treatment received (an intention-to-treat analysis).

For all binary outcomes, a log-binomial regression model was used to calculate the adjusted RRs and
95% CIs. For continuous outcomes, a linear regression model was used to estimate adjusted mean
differences and 95% CIs. All estimates of treatment effects between groups were adjusted for the
minimisation variables where maternal age, BMI and gestational age were treated as continuous fixed
effects, parity and bleeding score as categorical fixed effects, and randomising centre as a random
effect. If covariate adjustment was not possible (i.e. due to lack of convergence when carrying out the
modelling procedure), alternative models were explored. The clustering effect of randomising centres
was accounted for by using robust standard errors at centre level. When required, p-values from the
associated models were produced and used to assess statistical significance.

A hierarchical testing procedure was prespecified to allow for multiple comparisons: the null
hypothesis for the primary outcome was tested first and, if it was statistically significant at the 5%
level, the key secondary outcome would be tested. Otherwise, no further hypothesis testing would be
performed. For all safety outcomes, to assess any signal within specific organ groups, p-values are
presented unadjusted for multiple testing. The results from all other secondary outcomes are treated
as exploratory rather than confirmatory. No adjustments for multiple testing were made for CIs.

We analysed the treatment effect for the primary outcome in prespecified subgroups defined
according to maternal age (< 30 or ≥ 30 years), BMI (< 35 or ≥ 35 kg/m2), previous parity (nulliparous
or parous women), gestational age (< 70 or ≥ 70 days) and amount of bleeding (PBAC score,24 ≤ 2 or
≥ 3). The subgroup defined by gestational age was prespecified as of special interest; the results of
other subgroup analyses are treated with caution and used for the purposes of hypothesis generation
only.25 The effects of these subgroups were examined by adding the variables for the interaction of
subgroup with trial group to the regression model; an F-test was used to determine whether or not
the effects of mifepristone and misoprostol differed to the effects of placebo and misoprostol in the
various subgroups.

Analyses of principal safety and effectiveness outcomes were performed on behalf of the DMC by the
trial statistician (who remained unaware of the treatment assignments) on two occasions during the
recruitment period. Because these analyses were performed with the use of the Peto principle,26

no adjustment was made to the final p-values presented.
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Trial oversight

Study oversight was provided by a Trial Steering Committee (TSC) (chaired by Mr Rajendra Rai,
Imperial College London) and a DMC (chaired by Dr Abha Maheshwari, University of Aberdeen).

The TSC provided independent supervision for the trial, providing advice to the chief investigator,
co-investigators and the sponsor on all aspects of the trial throughout the study. The DMC adopted
the DAMOCLES27 charter to define its terms of reference and operation in relation to oversight of the
MifeMiso trial. The DMC met on an approximately 6-monthly basis during the study.
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Chapter 3 Results

Parts of this chapter are reproduced or adapted with permission from Chu et al.1 This is an Open
Access article distributed in accordance with the terms of the Creative Commons Attribution

(CC BY-NC-ND 4.0) license, which permits others to copy and redistribute this work, for non-commercial
use, provided the original work is properly cited. See: https://creativecommons.org/licenses/by/4.0/.
The text below includes minor additions and formatting changes to the original text.

This chapter reports the results of the MifeMiso trial. It starts with a description of the flow of
participants through the trial and is followed by demographic information and results of the primary
and secondary outcomes including safety outcomes. The clinical findings from this trial have been
previously published in The Lancet.1

Participant flow

Participant flow is illustrated in Figure 3. A total of 2746 participants were screened for eligibility
to take part in the MifeMiso trial, of whom 151 were not eligible for randomisation and a further
1884 declined to participate in the trial. A total of 711 women proceeded to randomisation, with
357 allocated to the mifepristone and misoprostol group and 354 allocated to the placebo and
misoprostol group. Six participants were withdrawn from the study, a further seven were lost to
follow-up and two had missing primary outcome data. This meant that 696 participants (98% of those
randomised) were available for analysis of the primary outcome.

Recruitment

Recruitment and randomisation took place over 22 months in 28 UK NHS hospitals (Figure 4, Table 3)
from October 2017 to July 2019 (Figure 5).

Baseline data

The baseline demographic characteristics of participants in the two groups were comparable, with the
minimisation algorithm ensuring balance for the factors indicated in Table 4.

Compliance with treatment

Adherence with the treatment regimen was high in both groups: 94% (337/357 women) in the mifepristone
plus misoprostol group and 96% (341/354 women) in the placebo plus misoprostol group (Table 5).

The route of administration for the first dose of misoprostol was vaginal for the vast majority of
women who needed to take this intervention [89% (286/321) in the mifepristone plus misoprostol
group and 90% (299/334) in the placebo plus misoprostol group]. The number of women who received
oral or sublingual misoprostol for their first dose was small, and the same in each group (Table 6).

Primary outcome results

The proportion of participants who did not pass the gestational sac spontaneously within 7 days was
17% (59/348 women) in the mifepristone plus misoprostol group and 24% (82/348 women) in the
placebo plus misoprostol group (RR 0.73, 95% CI 0.54 to 0.98; p = 0.04) (Table 7).
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Secondary outcome results

For the prespecified key secondary outcome, the proportion of participants who required surgical
intervention to resolve the miscarriage was 17% (62/355 women) in the mifepristone plus misoprostol
group, as compared with 25% (87/353 women) in the placebo plus misoprostol group (RR 0.70, 95% CI
0.52 to 0.94; p = 0.02) (Table 8). Among the women who underwent surgery, the most common reason
for surgery was pregnancy tissue remaining in the uterus: 89% (55/62 women) in the mifepristone plus
misoprostol group, and 91% (79/87 women) in the placebo plus misoprostol group.

The proportion of participants who required further doses of misoprostol up to discharge was 14% (50 out
of 357 women) in the mifepristone plus misoprostol group, as compared with 18% (65 out of 354 women)

Not eligible
(n = 151)

• Over 14 weeks' gestation, n = 45
• Unable to understand English, n = 31
• Previous participation in MifeMiso trial, n = 5
• Contraindication to mifepristone, n = 3
• Life threatening bleeding, n = 3
• Aged < 16 years, n = 2
• Contraindication to mifepristone and misoprostol, n = 1
• Other reason, n = 61

Assessed for eligibility
(n = 2746)

Eligible
(n = 2595)

Randomised
(n = 711)

Mifepristone plus misoprostol
(n = 357)

Placebo plus misoprostol
(n = 354)

Total number of participants that
completed 6 or 7 days’ follow-up  

(n = 349)

Total number of participants that
completed 6 or 7 days’ follow-up  

(n = 349)

Not randomised
(n = 1884)

• Declined to participate, n = 1884

Died
(n = 0)

Lost to follow-up
(n = 5)

Discontinued study treatment
and does not wish to attend
follow-up or for further data

to be collected
(n = 3)

Died
(n = 0)

Lost to follow-up
(n = 2)

Discontinued study treatment
and does not wish to attend
follow-up or for further data

to be collected
(n = 3)

Number of women with
missing primary outcome

(n = 1)

Number of women with
missing primary outcome

(n = 1)

Data available for analysis of primary outcome
(n = 348)

• Number determined by follow-up ultrasound scan, n = 329
• Number determined by BERC, n = 19

Data available for analysis of primary outcome
(n = 348)

• Number determined by follow-up ultrasound scan, n = 333
• Number determined by BERC, n = 15

FIGURE 3 The MifeMiso trial CONSORT flow diagram.
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FIGURE 4 Map of the MifeMiso trial recruiting sites. Map data © Google 2021.
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in the placebo plus misoprostol group (RR 0.78, 95% CI 0.54 to 1.12). The mean time from randomisation
to discharge was 27 days (SD 14.2) in the mifepristone plus misoprostol group, as compared with 27.3 days
(SD 14.4) in the placebo plus misoprostol group. There was no evidence of a subgroup effect according to
gestational age, which was prespecified as a subgroup of special interest (Figure 6).

There was no evidence of a between-group difference in the proportions of participants experiencing
a SAE: 5 out of 357 women (1%) in the mifepristone plus misoprostol group and 2 out of 354 women
(1%) in the placebo plus misoprostol group. Similarly, there was no evidence of a difference in the
proportions of participants experiencing an AE: 26 out of 357 women (7%) in the mifepristone plus
misoprostol group and 24 out of 354 women (7%) in the placebo plus misoprostol group (Table 9).
For further detailed information on AEs, see Report Supplementary Material 7.

TABLE 3 Site recruitment to the MifeMiso trial

Centre PI Activation date Total recruitment

Sunderland Royal Hospital Amna Ahmed 25 September 2017 108

University College London Hospital Joel Naftalin 27 September 2017 60

West Middlesex University Hospital Natalie Nunes 29 November 2017 59

St Michael’s University Hospital Abigail Oliver 25 September 2017 49

Queen Alexandra Hospital Nirmala Vaithilingam 20 September 2017 47

University Hospital Coventry Feras Izzat 25 September 2017 38

Singleton Hospital Frances Hodge 11 January 2018 31

Burnley General Hospital Kalsang Bhatia 5 April 2018 30

St Thomas’ Hospital Judith Hamilton 2 October 2017 28

Birmingham Women’s Hospital Yadava Jeve
(previously Ismail Hassan)

17 November 2017 28

Southmead Hospital Jane Mears 1 June 2018 25

Queen’s Medical Centre, Nottingham Shilpa Deb 20 September 2017 20

Liverpool Women’s Hospital Linda Watkins
(previously Penny Robshaw)

9 October 2017 18

Chelsea and Westminster Hospital Natalie Nunes 29 November 2017 18

Princess Royal Hospital, Telford Martyn Underwood 6 December 2017 18

King’s College Hospital Jackie Ross 1 February 2018 18

Princess Anne Hospital, Southampton Ying Cheong 9 October 2017 17

Glasgow Royal Infirmary Chitra Kumar 26 October 2017 16

Queen Elizabeth University Hospital Stewart Pringle 25 October 2017 13

Birmingham Heartlands Hospital Pratima Gupta 30 November 2017 13

Royal Victoria Infirmary, Newcastle Meenakshi Choudhary 29 September 2017 12

St Helier Hospital Sangeetha Devarajan 5 April 2018 12

Whipps Cross University Hospital Anupama Shahid 2 October 2017 11

Royal Infirmary of Edinburgh Andrew Horne 3 October 2017 11

Royal London Hospital Anupama Shahid 11 October 2017 4

Epsom Hospital Sangeetha Devarajan 8 May 2018 4

Princess of Wales Hospital Frances Hodge 11 January 2018 2

Newham University Hospital Anupama Shahid 2 November 2017 1

RESULTS
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FIGURE 5 Cumulative recruitment to the MifeMiso trial.

TABLE 4 Baseline characteristics for the MifeMiso trial

Characteristic

Mifepristone plus
misoprostol group
(N= 357)

Placebo plus
misoprostol group
(N= 354)

Overall
(N= 711)

Minimisation variables

Maternal age (years)

< 30, n (%) 95 (27) 95 (27) 190 (27)

≥ 30, n (%) 262 (73) 259 (73) 521 (73)

Mean (SD) 32.8 (5.6) 32.7 (5.7) 32.8 (5.6)

Median [IQR] 33 [29–37] 33 [29–36] 33 [29–37]

BMI (kg/m2)

< 35, n (%) 332 (93) 328 (93) 660 (93)

≥ 35, n (%) 25 (7) 26 (7) 51 (7)

Mean (SD) 25.8 (5.6) 26.5 (5.5) 26.1 (5.6)

Median [IQR] 24.4 [22.1–27.8] 25.5 [22.3–29.7] 24.8 [22.2–28.9]

Previous parity, n (%)

Nulliparous 167 (47) 168 (47) 335 (47)

Parous 190 (53) 186 (53) 376 (53)
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TABLE 4 Baseline characteristics for the MifeMiso trial (continued )

Characteristic

Mifepristone plus
misoprostol group
(N= 357)

Placebo plus
misoprostol group
(N= 354)

Overall
(N= 711)

Gestational age (days)

< 70, n (%) 176 (49) 175 (49) 351 (49)

≥ 70, n (%) 181 (51) 179 (51) 360 (51)

Mean (SD) 70.5 (13.1) 70.7 (13.8) 70.6 (13.4)

Median [IQR] 70 [61–81] 70 [63–82] 70 [62–82]

Amount of bleeding, n (%)

PBACa score ≤ 2 351 (98) 348 (98) 699 (98)

PBACa score ≥ 3 6 (2) 6 (2) 12 (2)

Other demographic and clinical characteristics

Ethnicity, n (%)

White 296 (83) 280 (79) 576 (81)

Black 10 (3) 17 (5) 27 (4)

Asian 38 (11) 42 (12) 80 (11)

Mixed 5 (1) 8 (2) 13 (2)

Other ethnic group 7 (2) 7 (2) 14 (2)

Missing 1 (< 1) 0 (–) 1 (< 1)

Progesterone levels

Mean (SD) 17.0 (4.2) 22.8 (12.8) 20.9 (10.6)

Median [IQR] 17.0 [14.0–20.0] 26.0 [12.7–33.0] 19.5 [14.0–33.0]

Not measured, n (%) 355 (99) 350 (99) 705 (99)

Missing, n (%) 0 (–) 0 (–) 0 (–)

Pregnancy-related pain score at randomisationb

Mean (SD) 1.0 (1.8) 1.2 (2.0) 1.1 (1.9)

Median [IQR] 0 [0–1] 0 [0–2] 0 [0–2]

Missing, n (%) 0 (–) 0 (–) 0 (–)

Number of gestational sacs, n (%)

1 351 (98) 348 (98) 699 (98)

2 6 (2) 6 (2) 12 (2)

≥ 3 0 (–) 0 (–) 0 (–)

Missing 0 (–) 0 (–) 0 (–)

Days from date of ultrasound scan diagnosing missed miscarriage to randomisation

Mean (SD) 1.5 (3.3) 1.9 (4.6) 1.7 (4.0)

Median [IQR] 0 [0–1] 0 [0–1] 0 [0–1]

Not measured 0 (–) 0 (–) 0 (–)

Missing, n (%) 0 (–) 0 (–) 0 (–)
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TABLE 4 Baseline characteristics for the MifeMiso trial (continued )

Characteristic

Mifepristone plus
misoprostol group
(N= 357)

Placebo plus
misoprostol group
(N= 354)

Overall
(N= 711)

Current concomitant medication, n (%)

Yes 71 (20) 80 (23) 151 (21)

No 285 (80) 274 (77) 559 (79)

Missing 1 (< 1) 0 (–) 1 (< 1)

If yes, type of medication,c n (%)

Analgesic 7 (10) 6 (8) 13 (9)

Antibacterial 5 (7) 5 (6) 10 (7)

Anticonvulsant 1 (1) 2 (3) 3 (2)

Antidepressant 8 (11) 7 (9) 15 (10)

Antifungal 0 (–) 1 (1) 1 (1)

Anti-inflammatory agents 1 (1) 0 (–) 1 (1)

Blood glucose regulators 4 (6) 6 (8) 10 (7)

Blood products/modifiers/volume expanders 1 (1) 0 (–) 1 (1)

Cardiovascular agent 2 (3) 4 (5) 6 (4)

Dermatological agent 2 (3) 1 (1) 3 (2)

Gastrointestinal agent 3 (4) 4 (5) 7 (5)

Hormonal agents, stimulant/replacement/
modifying (sex hormones/modifiers)

3 (4) 9 (11) 12 (8)

Hormonal agents, stimulant/replacement/
modifying (thyroid)

12 (17) 10 (13) 22 (15)

Immunological agent 1 (1) 2 (3) 3 (2)

Migraine 1 (1) 0 (–) 1 (1)

Respiratory tract agent 12 (17) 15 (19) 27 (18)

Sedative/hypnotic 0 (–) 2 (3) 2 (1)

Antiplatelet 1 (1) 2 (3) 3 (2)

Medical history, n (%)

Diabetes

Yes 4 (1) 7 (2) 11 (2)

No 352 (99) 347 (98) 699 (98)

Missing 1 (< 1) 0 (–) 1 (< 1)

Renal disease

Yes 3 (1) 1 (< 1) 4 (1)

No 353 (99) 353 (99) 706 (99)

Missing 1 (< 1) 0 (–) 1 (< 1)
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TABLE 4 Baseline characteristics for the MifeMiso trial (continued )

Characteristic

Mifepristone plus
misoprostol group
(N= 357)

Placebo plus
misoprostol group
(N= 354)

Overall
(N= 711)

Cardiac disease

Yes 1 (< 1) 1 (< 1) 2 (< 1)

No 355 (99) 353 (99) 708 (99)

Missing 1 (< 1) 0 (–) 1 (< 1)

Chronic hypertension

Yes 2 (1) 1 (< 1) 3 (< 1)

No 354 (99) 353 (99) 707 (99)

Missing 1 (< 1) 0 (–) 1 (< 1)

Thyroid disease

Yes 12 (3) 13 (4) 25 (4)

No 344 (96) 341 (96) 685 (96)

Missing 1 (< 1) 0 (–) 1 (< 1)

Cancer

Yes 2 (1) 0 (–) 2 (< 1)

No 354 (99) 354 (100) 708 (99)

Missing 1 (< 1) 0 (–) 1 (< 1)

Other

Yes 46 (13) 44 (12) 90 (13)

No 310 (87) 310 (88) 620 (87)

Missing 1 (< 1) 0 (–) 1 (< 1)

Number of previous pregnancies, n (%)

Live birth

0 63 (18) 70 (20) 133 (19)

1 111 (31) 118 (33) 229 (32)

2 45 (13) 39 (11) 84 (12)

≥ 3 25 (7) 23 (7) 48 (7)

No previous pregnancies 112 (31) 104 (29) 216 (30)

Missing 1 (< 1) 0 (–) 1 (< 1)

Stillbirth

0 238 (67) 246 (69) 484 (68)

1 6 (2) 3 (1) 9 (1)

2 0 (–) 1 (< 1) 1 (< 1)

≥ 3 0 (–) 0 (–) 0 (–)

No previous pregnancies 112 (31) 104 (29) 216 (30)

Missing 1 (< 1) 0 (–) 1 (< 1)
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TABLE 4 Baseline characteristics for the MifeMiso trial (continued )

Characteristic

Mifepristone plus
misoprostol group
(N= 357)

Placebo plus
misoprostol group
(N= 354)

Overall
(N= 711)

Miscarriage

0 120 (34) 121 (34) 241 (34)

1 62 (17) 77 (22) 139 (20)

2 29 (8) 24 (7) 53 (7)

≥ 3 33 (9) 28 (8) 61 (9)

No previous pregnancies 112 (31) 104 (29) 216 (30)

Missing 1 (< 1) 0 (–) 1 (< 1)

Ectopic pregnancy

0 231 (65) 241 (68) 472 (66)

1 13 (4) 9 (3) 22 (3)

2 0 (–) 0 (–) 0 (–)

≥ 3 0 (–) 0 (–) 0 (–)

No previous pregnancies 112 (31) 104 (29) 216 (30)

Missing 1 (< 1) 0 (–) 1 (< 1)

Molar pregnancy

0 244 (68) 249 (70) 493 (69)

1 0 (–) 1 (< 1) 1 (< 1)

2 0 (–) 0 (–) 0 (–)

≥ 3 0 (–) 0 (–) 0 (–)

No previous pregnancies 112 (31) 104 (29) 216 (30)

Missing 1 (< 1) 0 (–) 1 (< 1)

Termination

0 191 (54) 192 (54) 383 (54)

1 44 (12) 45 (13) 89 (13)

2 7 (2) 10 (3) 17 (2)

≥ 3 2 (1) 3 (1) 5 (1)

No previous pregnancies 112 (31) 104 (29) 216 (30)

Missing 1 (< 1) 0 (–) 1 (< 1)

Pregnancy of unknown location

0 241 (68) 250 (71) 491 (69)

1 3 (1) 0 (–) 3 (< 1)

2 0 (–) 0 (–) 0 (–)

≥ 3 0 (–) 0 (–) 0 (–)

No previous pregnancies 112 (31) 104 (29) 216 (30)

Missing 1 (< 1) 0 (–) 1 (< 1)

a PBAC:24 0 to 4; 0= no bleeding, 4 = heavy bleeding.
b Pain-related score: 0–10, 0 indicates no pain, 10 indicates worst possible pain.
c Percentages may not total to 100%, as categories are not mutually exclusive.
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TABLE 5 Adherence to trial treatment

Outcome
Mifepristone plus misoprostol
group (N= 357)

Placebo plus misoprostol
group (N= 354)

Number adherent to treatment regimena 337 (94) 341 (96)

Number non-adherent 20 (6) 13 (4)

a Defined as taking the allocated mifepristone/placebo on day 0 and subsequently misoprostol on day 2 unless the
gestational sac has been passed before the scheduled time for misoprostol; in the latter case, the woman will be
deemed to be adherent to the trial medication as long as the allocated mifepristone/placebo is taken on day 0.

TABLE 6 Description of interventions

Description of interventions
Mifepristone plus misoprostol
(N= 357)

Placebo plus misoprostol
(N= 354)

Mifepristone or placebo taken, n (%)

Yes 354 (99) 350 (99)

No 2 (1) 4 (1)

If no, reason, n (%)

Woman changed her mind 2 (100) 3 (75)

Sac already passed 0 (–) 0 (–)

Othera 0 (–) 1 (25)

Missing 1 (< 1) 0 (–)

Misoprostol taken, n (%)

Yes 321 (90) 334 (94)

No 35 (10) 20 (6)

If no, reason, n (%)

Woman changed her mind 0 (–) 0 (–)

Woman did not attend hospital 3 (9) 0 (–)

Sac already passed 27 (77) 16 (80)

Other 5 (14)b 4 (20)c

Missing 1 (< 1) 0 (–)

If yes, route of administration of first dose of misoprostol, n (%)

PV 286 (89) 299 (90)

PO 30 (9) 28 (8)

Sublingual 5 (2) 7 (2)

Missing 0 (–) 0 (–)

Additional doses of misoprostol taken

Yes, n (%) 50 (14) 65 (18)

One additional dose 40 (80) 51 (78)

Two additional doses 7 (14) 12 (18)

Three or more additional doses 3 (6) 2 (3)

Mean number of additional doses (SD) 1.3 (0.7) 1.3 (0.6)

Median number of additional doses [IQR] 1 [1–1] 1 [1–1]
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Sensitivity analysis

A sensitivity analysis was conducted to exclude the 34 cases that were included in the primary outcome
analysis following review by the BERC. This analysis showed that the proportion of participants who did not
pass the gestational sac spontaneously within 7 days was 18% (59 out of 348 women) in the mifepristone
plus misoprostol group and 24% (81 out of 348 women) in the placebo plus misoprostol group (RR 0.75,
95% CI 0.56 to 1.00; p= 0.05) (Table 10).

TABLE 6 Description of interventions (continued )

Description of interventions
Mifepristone plus misoprostol
(N= 357)

Placebo plus misoprostol
(N= 354)

No, n (%) 271 (76) 269 (76)

First dose not taken 35 (10) 20 (6)

Missing 1 (< 1) 0 (–)

If yes, route of administration of first additional dose, n (%)

PV 36 (72) 46 (71)

PO 7 (14) 11 (17)

Sublingual 7 (14) 8 (12)

Missing 0 (–) 0 (–)

If yes, dose of first additional dose (µg)

Mean (SD, n) 656.0 (185.3, 50) 692.3 (169.8, 65)

Median [IQR] 800 [400–800] 800 [600–800]

Missing 0 (–) 0 (–)

If yes, days since mifepristone/placebo of first additional dose

Mean (SD, n) 6.7 (6.6, 50) 6.2 (6.8, 64)

Median [IQR] 4 [3–7] 4 [4–7]

Missing 0 (–) 1 (2)

a Participant wanted to take the trial treatment on a different day but was not able to come back to the hospital to
collect it and declined to have the treatment delivered to her address.

b Mifepristone plus misoprostol:

1. Participant changed her mind and opted for surgical management.
2. Participant opted for surgery owing to heavy bleeding.
3. Participant experienced very heavy bleeding and abdominal cramps, so she contacted the EPU for advice and was

told not to take the misoprostol tablets, as it was likely that the sac had already passed.
4. Participant started to bleed heavily. Reviewed by doctor and consultant. Clinical advice was that there was no

need for misoprostol and scan would be of no consequence that day. Woman returned for day 7 scan as per
protocol for study.

5. Participant attended accident and emergency with heavy blood loss and pain, and opted for surgical intervention.
Requested no further medical management.

c Placebo plus misoprostol:

1. Participant called EPU unit to say she had been having heavy bleeding and passing clots. Misoprostol cancelled;
participant attended for her scan.

2. Participant was admitted because of heavy and uncontrollable bleeding. Went to surgery straight away as she
almost collapsed.

3. Participant experienced heavy vaginal bleeding 24 hours after taking mifepristone/placebo and required surgical
management of miscarriage; therefore, misoprostol not given.

4. Participant stated she had passed the gestational sac at home that morning.
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TABLE 7 Primary outcome

Mifepristone plus
misoprostol group (N= 357)

Placebo plus misoprostol
group (N= 354) RRa (95% CI) p-value

Primary outcome – failure to pass the gestational sac spontaneously within 7 days of randomisation

Yesb 59 (17.0) 82 (23.6) 0.73 (0.54 to 0.98) 0.035

No 289 (83.0) 266 (76.4)

Missing 9 6

a Value < 1 favours MifeMiso combination group. The RR was adjusted for minimisation variables: maternal age, BMI,
previous parity, gestational age and amount of bleeding. The clustering effect of randomising centre was accounted
for by using a mixed-effects model with centre as a random effect and robust standard errors.

b ‘Yes’ means failed to pass the gestational sac spontaneously within 7 days of randomisation.

Notes
As specified in the SAP, sensitivity analyses via a multiple imputation approach were not carried out because the
proportion of missing primary outcome data was < 5%.
All figures presented are n (%) unless otherwise specified. All percentages exclude missing data.

TABLE 8 Secondary outcomes

Mifepristone plus
misoprostol group (N= 357)

Placebo plus misoprostol
group (N= 354) RRa (95% CI) p-value

Key secondary outcome – surgical intervention to resolve the miscarriage up to discharge from EPU

Yesb 62 (17) 87 (25) 0.70 (0.52 to 0.94) 0.019

No 293 (83) 266 (75)

Missing 2 1

Reason for surgeryc

Pregnancy tissue
remaining

55 (89) 79 (91)

Significant bleeding 19 (31) 14 (16)

Other 8 (13) 6 (7)

Missing 0 (–) 0 (–)

Outcome of surgery

Complicatedc 4 (6) 5 (6)

Bleeding at surgery 4 (100) 3 (60)

Uterine damage 0 (–) 0 (–)

Need for extensive
surgical intervention

2 (50) 0 (–)

Other 1 (25) 4 (80)

Missing 0 (–) 0 (–)

Uncomplicated 58 (94) 82 (94)

Missing 0 (–) 0 (–)

Surgical intervention to resolve the miscarriage up to and including day 7 post randomisation

Yesb 23 (6) 19 (5) 1.23 (0.68 to 2.21)d

No 332 (94) 334 (95)

Missing 2 1

Surgical intervention to resolve the miscarriage after day 7 and up to discharge from EPU

Yesb 39 (11) 68 (19) 0.56 (0.39 to 0.79)

No 316 (89) 285 (81)

Missing 2 1

RESULTS
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TABLE 8 Secondary outcomes (continued )

Mifepristone plus
misoprostol group (N= 357)

Placebo plus misoprostol
group (N= 354) RRa (95% CI) p-value

Need for further doses of misoprostol within 7 days after randomisation

Yesb 34 (10) 48 (14) 0.73 (0.45 to 1.18)

No 322 (90) 306 (86)

Missing 1 0 (–)

Need for further doses of misoprostol up to discharge from EPU care

Yesb 50 (14) 65 (18) 0.78 (0.54 to 1.12)

No 307 (86) 289 (82)

Missing 0 (–) 0 (–)

Infection requiring outpatient antibiotic treatment

Yesb 8 (2) 11 (3) 0.72 (0.29 to 1.78)d

No 343 (98) 340 (97)

Missing 6 3

Infection requiring inpatient antibiotic treatment

Yesb 5 (1) 4 (1) 1.10 (0.30 to 4.01)d

No 346 (99) 347 (99)

Missing 6 3

Negative pregnancy test result 21 days (± 2 days) after randomisation

Yesb 237 (77) 230 (76) 1.02 (0.93 to 1.11)e

No 71 (23) 72 (24)

Test not provided 33 28

Missing 16 24

Overall patient satisfaction score (CSQ-8)f

Mean (SD, N) 29.1 (3.8, 265) 29.2 (3.8, 256) –0.05 (–0.50 to 0.40)

Median [IQR] 31 [27–32] 31 [28–32]

Duration of bleeding reported by woman (days)

Mean (SD, N) 16.0 (12.6, 326) 16.3 (15.2, 330) –0.44 (–2.73 to 1.84)

Median [IQR] 13 [8–19] 12.5 [7–19]

Time from randomisation to discharge from EPU care (days)

Mean (SD, N) 27.0 (14.2, 340) 27.3 (14.4, 337)

Median [IQR] 21 [21–28] 21 [21–27]

a Value < 1 favours MifeMiso combination group. The RR was adjusted for minimisation variables: maternal age, BMI,
previous parity, gestational age and amount of bleeding. The clustering effect of randomising centre was accounted
for by using a mixed-effects model with centre as a random effect and robust standard errors.

b ‘Yes’ means the corresponding outcome measure is true.
c Percentages may not total to 100% as categories are not mutually exclusive.
d Centre removed from model because of non-convergence.
e Poisson model used because of non-convergence.
f Scores range from 8 to 32, with higher scores indicating higher satisfaction.

Note
All figures presented are n (%) unless otherwise specified. All percentages exclude missing data.
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TABLE 9 Safety outcomes

Mifepristone plus misoprostol
group (N= 357)

Placebo plus misoprostol
group (N= 354)

Adjusted RRa

(95% CI) p-value

Blood transfusion requiredb

Yes 11 (3) 5 (1) 2.15 (0.76 to 6.12)c 0.150

No 341 (97) 346 (99)

Missing 5 3

Any side effects (AEs)b,d

Yes 26 (7) 24 (7) 1.11 (0.77 to 1.61) 0.576

No 331 (93) 330 (93%)

Deathd

Yes 0 (–) 0 (–) Unable to calculate Unable to
calculate

No 357 (100) 354 (100)

Any serious complications (SAEs)b,d

Yes 5 (1) 2 (1) 2.33 (0.45 to 11.95)c 0.311

No 352 (99) 352 (99)

a Value < 1 favours MifeMiso combination group. The RR was adjusted for minimisation variables: maternal age, BMI,
previous parity, gestational age and amount of bleeding. The clustering effect of randomising centre was accounted
for by using a mixed effect model with centre as a random effect and robust standard errors.

b Collected up to discharge from EPU care.
c Centre removed from model because of non-convergence.
d Total number of women experiencing at least one AE/SAE.

Note
All figures presented are n (%) unless otherwise specified. All percentages exclude missing data. Other side effects
excluded from table as same figures are presented as AEs.

TABLE 10 Sensitivity analysis for the primary outcome – excluding women requiring primary outcome information
provided by the BERC

Mifepristone plus misoprostol
group (N= 357)

Placebo plus misoprostol
group (N= 354) RRa (95% CI) p-value

Primary outcome – failure to pass the gestational sac spontaneously within 7 days of randomisation

Sensitivity analysis – excluding women requiring primary outcome information provided by BERC

Yesb 59 (17.9%) 81 (24.3%) 0.75 (0.56 to 1.00) 0.052

No 270 (82.1%) 252 (75.7%)

Number excluded 19 15

Missing 9 6

a Value < 1 favours MifeMiso combination group. The RR was adjusted for minimisation variables: maternal age,
BMI, previous parity, gestational age and amount of bleeding. The clustering effect of randomising centre was
accounted for by using a mixed-effects model with centre as a random effect and robust standard errors.

b ‘Yes’ means failed to pass the gestational sac spontaneously within 7 days of randomisation.

Notes
As specified in the SAP, sensitivity analyses via a multiple imputation approach were not carried out because the
proportion of missing primary outcome data was < 5%.
All figures presented are n (%) unless otherwise specified. All percentages exclude missing data.
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Interpretation of the clinical findings

Our large multicentre, randomised, double-blind, placebo-controlled trial showed that the combination
treatment of mifepristone plus misoprostol resulted in an increase in the number of missed
miscarriages that were completed within 7 days compared with misoprostol alone. There were also
fewer incidences of surgical management to complete miscarriage in the mifepristone plus misoprostol
group than in the placebo plus misoprostol group. These findings are consistent with other previously
published trials.19,28,29 The results from our trial show clearly the importance of optimising the medical
management of missed miscarriage using the combined mifepristone and misoprostol treatment
regimen, which improves outcomes and safety by increasing the proportion of women who have
miscarriage resolution and by reducing the need for surgical management. Women choosing medical
management of missed miscarriage often wish to have expedited treatment and resolution of their
miscarriage while also avoiding the risks of surgery.30 The risks of miscarriage surgery are dependent
on the clinical context, the setting in which the procedure is performed, the surgeon and the available
equipment. Complications of miscarriage surgery are rare, but can include bleeding, infection and
uterine perforation requiring more extensive surgery, which carries significant morbidity.30 Our trial
findings demonstrate that the combination treatment of mifepristone and misoprostol reduces the
need for surgery after medical management and this is likely to be of great importance to women
wishing to undergo medical management of missed miscarriage.

It is also important to note that the women who received placebo and misoprostol can be considered
to have had an extra 2 days of expectant management compared with women receiving mifepristone
and misoprostol. If the mifepristone was not found to have a beneficial effect in achieving passage of
the gestational sac, one would have expected either similar rates of miscarriage resolution by day 7 or
higher miscarriage resolution rates in the placebo and misoprostol group.

The strengths of this study include its multicentre approach, increasing generalisability across a wide
range of settings, and the placebo-controlled design with high adherence to treatment, enhancing
the trial’s internal validity. A pragmatic trial design was used in our study, which also adds to the
generalisability of our findings. In particular, the route of administration of misoprostol reflects
standard UK clinical practice and NICE guidance for the medical management of missed miscarriage.6

The majority of our participants received vaginal misoprostol and it is important to note that the
route of misoprostol administration was similar in both trial groups. The primary outcome used in the
MifeMiso trial was carefully selected through a consultation and survey of clinicians working with
women diagnosed with miscarriage and the women themselves through patient and public involvement
(PPI). We were able to collate near-complete data for primary outcome, which was aided by the use
of a BERC. The committee convened using a strict charter and considered each individual participant’s
clinical data in turn. The clinical data were collected on a standardised case report form and the decision
as to whether or not the participant had met the primary outcome could only be made unanimously.
The sensitivity analysis excluding the findings of the BERC does not alter the conclusions of our trial
and is consistent with the primary analysis, showing a similar treatment effect and 95% CI.

Some limitations of our study should also be considered. We studied the effect of mifepristone and
misoprostol in missed miscarriage; therefore, these results are not generalisable to patients diagnosed
with incomplete miscarriage, who will already have passed some pregnancy tissue. The biological
rationale for focusing exclusively on missed miscarriage in this trial is that the antiprogestogenic effect
of mifepristone is less likely to be relevant in incomplete miscarriage, as in this case the expulsion of
pregnancy tissue has already begun.31

RESULTS
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Chapter 4 Women’s perspectives on the
acceptability of and their satisfaction with
medical management of missed miscarriage:
a nested qualitative study

Introduction

Medical management of miscarriage was introduced as an alternative to surgical or expectant
management > 20 years ago.32 Quantitative studies exploring the efficacy of medical management,
with administration of either misoprostol or a combination of misoprostol and mifepristone, have also
considered women’s satisfaction with the treatment and the factors influencing acceptability.32–38

These studies have established that medical management is an effective alternative to surgical management
or expectant management.19,34,35,38,39 Furthermore, they have identified benefits to medical management,
including lower health-care costs,35,40 and avoidance of risks associated with surgical management.34 Medical
management has also been found to offer an alternative to expectant management that is responsive to
women’s increasing preference for a timely resolution to the miscarriage.41

However, research has also highlighted that women’s satisfaction with medical management may be
limited in certain contexts. In particular, it is suggested that satisfaction is dependent on the success of
medical management in achieving a complete resolution to the miscarriage.32,36,37,42 These studies have
shown that women who experience treatment failure resulting in the need for surgical intervention
experience lower quality of life36 and lower satisfaction with treatment37,42 and are less likely to say
that they would choose medical management again in the event of further miscarriages.32,37 This finding
is further reinforced in a nested qualitative study within a trial of different types of miscarriage
management that explored women’s experiences of management options.34,43 Smith et al.43 found that,
although medical management is viewed as an acceptable alternative to surgery, women’s view of it
becomes negative when it fails and surgery is then required. This finding contrasts directly with
women’s perspectives after expectant management had failed, where they did not perceive the
resulting need for surgery as a negative outcome.43 It seems possible that lower satisfaction may at
least in part reflect the need for two forms of active management as opposed to only one, in the case
of women who initially opted for expectant management, particularly as women had expressed
concerns about the lengthy duration of the process of medical management.43

Qualitative and mixed-methods studies have considered aspects of the experience of miscarriage
treatment, and some of these have addressed factors influencing the acceptability of medical
management.41,43–46 The results suggest that acceptability is influenced by a range of factors, including
the wish to avoid the risks associated with surgical intervention, such as adhesions or scarring, and a
fear of either anaesthesia or hospital intervention.41,43,44 Women may also choose medical management
because they perceive it to be more aligned with a natural experience of miscarriage, including being
able to grieve and experience the loss.41,43 In addition, it seems possible that medical management
provides some women with a greater sense of control than can be achieved with expectant management,
particularly given that women express the desire to bring an end to the miscarriage in a timely manner.43

However, in both qualitative and quantitative studies, women report negative side effects associated
with medical management, including significant levels of pain, cramping and bleeding as well as nausea
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and sickness.43,47,48 It has also been reported that bleeding, pain and prolonged treatment
reduce the acceptability of medical management to women, particularly if the treatment is
subsequently unsuccessful.35,36

It is also important to recognise that satisfaction and acceptability of medical management cannot
be viewed in isolation of the care process within which it is delivered. Both UK and international
qualitative studies exploring women’s perceptions of miscarriage care have found that choice about
treatment options, adequate information-giving, control over where treatment takes place, the
environment of care and follow-up support can also significantly influence the acceptability of and
satisfaction with treatment for miscarriage.43,44 Women and their partners have also reported the value
of empathic, sensitive and responsive HCPs in assisting them to cope with the miscarriage and
promote their recovery from the psychological and physical consequences.49,50 However, many of these
studies evaluate all forms of management; thus, it is difficult to determine those aspects of satisfaction
that are specific to medical management.

It is evident that satisfaction with and acceptability of medical management of miscarriage is a complex
area, with many possible factors influencing women’s choice of medical management, their experience
of it and whether or not they would choose it again. However, limited literature exists that specifically
explores in depth women’s perspectives on the process of medical management and considers which
factors may be important to women in determining the acceptability of medical management and their
satisfaction with it.

Furthermore, different forms of miscarriage occur in the first trimester of pregnancy, including missed
or silent miscarriage.51 Missed miscarriage is defined as the presence of a pregnancy either with a fetus
but no evidence of fetal heart activity or with an empty gestational sac.51,52 In missed miscarriage,
women may not have experienced any signs of miscarriage until later in the first trimester and may not
know the baby has died until the dating scan, even though fetal death may have occurred some weeks
before. Some women will have had a feeling that something is wrong, but these concerns may have
been dismissed by themselves or by HCPs.52,53 In addition, some women continue to experience
pregnancy symptoms even though their baby has died.51–54

Although medical management is recommended for missed miscarriage,55 there is limited evidence of
differences in satisfaction between women diagnosed with different types of miscarriage and how this
might influence their choices and experience of treatment. One recent study54 concluded that the type
of treatment was more important than the type of pregnancy loss in all miscarriages, with treatment
effectiveness and timeliness strongly influencing recovery. However, other studies have suggested that
the experience of missed miscarriage may be different from that of other types of miscarriage.53,56

For example, Adolfsson et al.56 found that women experiencing a missed miscarriage have prolonged
and greater levels of grief and difficulty coping than women experiencing other forms of miscarriage.
It seems plausible that the features of missed miscarriage, such as those mentioned above, may create
particular challenges in emotional processing of the diagnosis. They may also influence decision-making
and experience of treatment, given that unspoken emotional considerations have been found to
influence women’s decision-making about miscarriage treatment.44 However, as far as we are aware,
an in-depth understanding of women’s experience of the process of medical management of missed
miscarriage and their satisfaction with it has not been explored. Consequently, further in-depth
research is required to develop our understanding.

Aim of the study

To explore women’s satisfaction with and acceptability of medical management of missed miscarriage
for those who complete the MifeMiso trial protocol.

WOMEN’S PERSPECTIVES ON MEDICAL MANAGEMENT OF MISSED MISCARRIAGE
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Research questions

l Why do women choose medical management?
l Why do women choose to participate in the trial?
l What is their lived experience of the process of treatment and care?
l What factors influence the acceptability of and satisfaction with the treatment they have received?
l Does receipt of mifepristone with misoprostol influence women’s satisfaction with and acceptability

of medical management?
l What implications does this have for the care offered to women and their partners?

Methods

Study design and rationale
To address the identified aim and research questions, we undertook a qualitative study nested within
the MifeMiso trial, which sought to develop an understanding of:

l women’s experience of the trial treatment, considering the structures, resources and processes
occurring during their participation as well as their perceptions concerning the treatment itself

l the contextual factors influencing women’s experience of the trial treatment and their satisfaction
with it.57,58

In conducting this study, we therefore sought to contribute an in-depth understanding to the overall
findings of the trial, by addressing aims that illuminate aspects of women’s experience that are
currently less well understood but that may influence their satisfaction with medical management and
its acceptability.57 Results such as this can make substantial contributions to the implementation of
findings of the trial in the future.57,59

The primary source of data collection was qualitative, semistructured interviews. Semistructured interviews
are a widely used method of data collection in studies that explore people’s personal experiences and
which aim to develop a deep understanding of their attitudes, perceptions and beliefs. Interviews are
particularly suited to discussing sensitive topics when an open-ended approach is needed.60

Two additional sources of data collection were utilised. All participants taking part in the MifeMiso trial
were asked to complete the CSQ-8.61 This questionnaire was designed for use in health studies and
has been used recently in treatment studies for miscarriage.42 The CSQ-8 has eight questions, each of
which offers responses ranging from quite dissatisfied (scoring 1 point) to very satisfied (scoring 4 points).
A total score of 32 can, therefore, be achieved. The higher the total score, the more satisfied the woman
is with the treatment she has received. In this study, the CSQ-8 was utilised as a sampling frame when
selecting participants for interview. In addition, participants completing the CSQ-8 were invited to provide
additional thoughts concerning their satisfaction in a free-text box at the end of the questionnaire. These
free-text comments were used as an additional source of data.

Methodological approach
We have framed this qualitative study within an epistemological position of constructivism62 and an
ontological position of critical realism.63 Constructivist theory proposes that there is no single unassailable
truth; rather, meaning is constructed by individuals to make sense of their world, and these meanings
are constantly being revised and re-interpreted.64,65 By using a constructivist epistemology, we seek to
understand the multiple realities and meanings that individuals create, by asking questions that relate to
complicated features of human activity.57,65 In applying constructivism in this study, we seek to understand
how medical management of missed miscarriage is perceived by women and why they experience the
treatment as acceptable or unacceptable. Although constructivism is grounded in relativism, it is argued
that qualitative health-care research is commonly based on assumptions about the objective existence of
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specific conditions, such as, in this research, miscarriage.63 Willig63 therefore suggests that it is appropriate
to adopt a critical realist ontology alongside a constructivist epistemology, in which it is accepted that
miscarriage exists, but that what we are concerned with is how medical management of miscarriage is
constructed and understood by the women who experience it.

Recruitment
Recruiting HCPs provided eligible women with a PIS and informed them about the opportunity to
participate in a qualitative interview when they were approached to take part in the trial. A subsequent
invitation was provided at day 21, when they were asked to complete the CSQ-8 satisfaction survey.
At this point, women self-selected to be approached for participation in the interviews by providing
their contact details and indicating their agreement to be contacted by the qualitative research team.
Satisfaction survey questionnaires were returned directly to the trials office along with signed permission
to be contacted about an interview. These contact details were then passed onto the qualitative research
team (JLFP and LJ).

Satisfaction scores were used as an initial sampling frame. We purposively selected participants from
those who were satisfied/found the treatment acceptable, and those who did not. We also sought to
increase the diversity by purposively recruiting a maximum variation sample of participants according
to trial site, age, BMI, gestational age, parity and ethnicity. Within this context we sought to achieve
diversity in the sample to ensure that a broad range of views, characteristics and experiences of
participation were obtained.

We recruited women for interview between January 2018 and March 2019. Of the 238 women
agreeing to be approached, we purposively sampled 85 (35.71%) for follow-up. After completion of
the trial protocol and discharge from the service, we contacted the women using their stated preferred
method (telephone, e-mail or post) and provided them with another PIS. If no response had been
received, we contacted women again between 1 and 2 weeks later. Over the 15-month period,
50 (58.82%) women initially responded positively to contact and agreed to participate, although eight
(9.4%) of these women subsequently withdrew before an interview could take place. All interviews
were conducted within 6 weeks of completion of the trial protocol. Figure 7 provides a summary of the
recruitment process and identifies reasons for non-participation where available.

Consent
Women who responded positively to our initial approach were offered further information concerning
the purpose of the interviews and their rights regarding participation and withdrawal. We gave them
the opportunity to ask questions and time to consider whether or not they wanted to take part,
although the majority indicated that they did not require this. If women agreed to participate, we set
an interview date and consent forms were posted along with a prepaid reply envelope. Completed
consent forms were returned to the trial office. Consent was discussed again at the agreed interview
date for all women and any further questions were addressed before commencing the discussion.

Data collection
Semistructured interviews were the primary source of data. We developed the interview guide through
a process of reflection and discussion, considering relevant literature and the aims of the research.
During our discussions, we also explored any bias we might hold by exploring our preconceptions and
personal experiences that could influence our thinking in this research. The interview guide explored
the main areas outlined in Box 1.

We used the interview guide flexibly to respond to the women’s pace and experience and encouraged
each participant to tell her story in the way that best suited her. The guide was subject to development
over the duration of the interviews as we moved iteratively between analysis and interviews to ensure
that early themes achieved saturation and no new themes were interpreted.66

WOMEN’S PERSPECTIVES ON MEDICAL MANAGEMENT OF MISSED MISCARRIAGE
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Interviews lasted on average 59 minutes (range 28 to 89 minutes). Thirty-eight (90.5%) of the interviews
were conducted by telephone, three (7.1%) face to face and one (2.38%) by Skype. Although it was
possible to offer (where the researcher was able to travel) a face-to-face interview as an alternative to
10 women, seven chose telephone as the medium they preferred. There may be a number of reasons
influencing the choice of telephone interviews; for example, some of the women participating had
returned to work and/or were caring for their children. As a result, interviews commonly took place in
the evening or during women’s days off from work. It is also possible that the anonymity offered by
telephone interviews was valued, given the sensitivity of the research.67 Where interviews were face to
face, two took place in the participants’ own home at their request. One face-to-face interview occurred
in a private space at the University of Birmingham.

Women participating in MifeMiso
(January 2018 to March 2019)

who agreed to be approached for interview
(n = 238/550; 43.3%)

Women contacted who were interviewed
(n = 42/85; 49.4%)

• 7.6% of 550 women recruited during qualitative data collection window
• 5.9% of 711 women in total MifeMiso trial sample

Purposively sampled and contacted about taking part
(n = 85/238; 35.7%)

Responded positively
(n = 50; 58.8%)

Did not respond or did not meet 6-week window
(n = 35/85; 41.2%)

Cancelled or subsequently declined
(n = 8/50; 16%)

FIGURE 7 Summary of recruitment January 2018 to March 2019.

BOX 1 Semistructured interview guide

l The woman’s journey from discovering her pregnancy through to the diagnosis of missed miscarriage.
l Previous experience of miscarriage, related treatment and management.
l Previous experience of childbirth.
l Reasons for choosing medical management and for participating in the trial.
l Experience of the treatment and the care received.
l Satisfaction with treatment and care.
l Whether or not women would choose medical management again and recommend it to others.
l What care and treatment women perceive should be offered for miscarriage in the future.
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Ethics
For many women, the experience of miscarriage represents an unanticipated loss that has significant
implications for psychological and emotional well-being.7,56,68–70 Consequently, research with women at
such a vulnerable time required us to be reflexive and sensitive to the potential distress that revisiting
the experience might cause, particularly given that the interviews were occurring very soon after their
miscarriage. Furthermore, some of the women had identified difficult experiences during previous
miscarriage or birth-related trauma. To address potential difficulties we implemented a number
of strategies:

l All women who were approached were provided with a list of support services (via the PIS)
they could access to address their emotional and informational needs.

l We employed ethical mindfulness during the recruitment and interview process,71,72 considering
women’s experiences and addressing needs as these arose. This included explaining what would be
involved in the interview during initial discussions, stating that they could pause or stop the interview
as required and maintaining awareness of the woman’s emotional well-being during the interview.

l Any questions regarding additional support needs were addressed at the end of the discussion
following completion of the interview.

l At the end of the interview, we sought feedback from women about the interview process and used
their feedback to adapt our approach as appropriate.

l Reflexive notes were maintained for each interview.
l We engaged in regular reflexive discussions following interviews.

Reflexive statement

I [JLFP] am a research fellow and trained as a mental health nurse, although I worked in a different
area of health during my career as a nurse. I have an interest in women’s health and particularly the
psychological and emotional needs of women in health care. I am also a woman and have one child of
my own, two step-children and five grandchildren. I have experienced miscarriage and have undergone
fertility treatment, both of which contributed to my interest in this research study.

My experience as a mental health nurse and my work in research with vulnerable populations has
sensitised me to the potential challenges and sensitivities that may be present when conducting
research with women in this context. However, I also appreciate that this and my personal experience
can lead to assumptions about how a woman might view her miscarriage. For example, there is a risk
that I uncritically apply my own experience and values and, therefore, assume that miscarriage is only a
negative experience, which could influence the way questions were phrased, how I responded to women
during interviews and how I analysed the data.

Consequently it was very important that I engaged in reflexive practice involving ethical mindfulness71,72

throughout the period of planning the interviews, recruitment, interviewing and analysis. In addition, my
work as a health-care professional sensitised me to the potential challenges both women and health-care
services might experience but I needed to ensure that these experiences informed rather than dominated
my thinking during the research and analysis. Research supervision and reflection with LJ was, therefore,
an essential process to ‘check in’, explore and challenge perceptions, as well as reflect on my own
emotional well-being.

Analysis
Following completion of the interviews, all recordings were transcribed to a clean verbatim standard
by a GDPR compliant transcription company. JLFP checked transcripts for consistency with the
recordings and anonymised them, removing identifying details including names, locations and other
details as appropriate. Interviews were then uploaded to NVivo qualitative software version 12
(QSR International, Warrington, UK) to support data analysis.
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We used qualitative thematic analysis (QTA),73 informed by our theoretical position, to analyse the
42 interview transcripts. QTA is described as a flexible approach to analysis that has theoretical
freedom; thus, it is possible to apply a constructivist paradigm and an inductive approach to arrive
at a detailed interpretive account of the data.73 These authors describe the analytical approach as
involving six steps.

Step 1 involves becoming familiar with the data. JLFP read transcripts repeatedly alongside listening
to the associated recordings, identifying emotions and emphasis. JLFP took notes to identify areas
of interest and potential recurring messages that were discussed with LJ. LJ read a sample of the
transcripts and compared thoughts and ideas on an initial coding structure with JLFP. At this point
in the analysis of early interviews, an interpreted analytic memo reflected the variation in women’s
experience of the scan and the sonographer’s approach when the diagnosis of missed miscarriage was
made. JLFP then carried out steps 2 and 3 in tandem, involving developing initial codes and beginning
to group nodes into low level themes. In developing the analytical memo further as other interviews
contributed to these initial interpretations, two nodes were identified, reflecting different dimensions
of the interaction between the woman and the sonographer (Box 2).

Given that part of the focus of the research was to explore women’s experience of the process of
delivering the trial, these nodes were then collected together under the theme ‘the experience of the
scan’. As interviews were conducted over a prolonged period of time, this step involved coding
new interviews at nodes and grouping nodes into themes, which then informed subsequent interviews
in an iterative process. These were regularly reviewed in analytical meetings between LJ and JLFP.
Steps 1, 2 and 3 were completed following the end of data collection. Step 4 then involved exploring,
reviewing and refining the content of the themes to determine if they belonged together or were
more appropriately situated elsewhere or in new nodes, followed by a review of the whole set of
themes. This process involved revisiting transcripts and holding analytical meetings to discuss progress
and coding.

We determined that specific features of these and other nodes grouped under the theme ‘experience
of the scan’ needed to remain within the context of a descriptive superordinate theme named ‘the
pathway of care’ (not reported here). However, other aspects of the theme were more appropriately
located in a separate theme that addressed the contextual factors influencing women’s satisfaction
with medical management. This theme was labelled ‘empathic’, as women explicitly referred to the
extent to which the HCPs involved in their care were empathic towards themselves and their partners.
At step 5, JLFP further developed and refined the themes through discussion with LJ, revisiting
data as appropriate to develop an overall thematic map. In this context, ‘empathic’ was determined
as a subtheme of ‘alongside me’, reflecting the relative importance women placed on the extent to
which HCPs were able to be present, empathic and responsive to their needs and enabled women
to feel supported during their care. Analysis of the free-text comments was carried out using the
themes derived from the interviews as a framework. No additional themes were identified from
these comments.

BOX 2 Initial analytical theme examples

Putting my needs at the centre ←→ focusing on the task.

Sensitively communicated ←→ lack of care in communication.
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Results

Sample
In total, 42 women participated in the qualitative interviews. Table 11 provides a summary of the
demographic characteristics of the women as a total figure and by group allocation. Twenty-three (55%)
women were randomly allocated to the placebo and misoprostol group and 19 were randomly allocated
(45%) to the mifepristone and misoprostol group. Participants were geographically distributed across the
UK regions. Thirty-one (73.8%) participants were aged > 30 years. Thirty participants (71.4%) identified
themselves as white British, with the remaining women coming from a range of different ethnicities. It is
notable that it was not possible to recruit women from South Asian communities into the qualitative
interviews, despite making contact with a number of women from this ethnic group who had participated
in the trial.

TABLE 11 Demographic characteristics of participants

Characteristic
Mifepristone plus misoprostol
group (N= 19), n (%)

Placebo plus misoprostol
group (N= 23), n (%)

Total interview sample
(N= 42), n (%)

Geographical location

East Midlands 2 (10.5) 0 (0.0) 2 (4.8)

North East 2 (10.5) 1 (4.3) 3 (7.1)

North West 0 (0.0) 2 (8.7) 2 (4.8)

Scotland 3 (15.8) 1 (4.3) 4 (9.5)

South East 2 (10.5) 6 (26.0) 8 (19.0)

South West 6 (31.6) 6 (26.0) 12 (28.6)

Wales 2 (10.5) 1 (4.3) 3 (7.1)

West Midlands 2 (10.5) 6 (26.0) 8 (19.0)

Age (years)

16–20 1 (5.3) 1 (4.3) 2 (4.8)

21–25 1 (5.3) 2 (8.7) 3 (7.1)

26–30 2 (10.5) 4 (17.4) 6 (14.3)

31–35 7 (36.8) 7 (30.4) 14 (33.3)

36–40 7 (36.8) 6 (26.1) 13 (30.9)

≥ 41 1 (5.3) 3 (13.0) 4 (9.5)

Ethnicity

African 1 (5.3) 1 (4.3) 2 (4.8)

Any other white background 2 (10.5) 3 (13.0) 5 (11.9)

Black Caribbean 0 (0.0) 1 (4.3) 1 (2.4)

Chinese 1 (5.3) 1 (4.3) 2 (4.8)

White British 15 (78.9) 15 (65.2) 30 (71.4)

White/black Caribbean 0 (0.0) 2 (8.7) 2 (4.8)
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TABLE 11 Demographic characteristics of participants (continued )

Characteristic
Mifepristone plus misoprostol
group (N= 19), n (%)

Placebo plus misoprostol
group (N= 23), n (%)

Total interview sample
(N= 42), n (%)

BMI (kg/m2)

Underweight (< 18.5) 1 (5.3) 0 (0.0) 1 (2.4)

Healthy (18.5–24.9) 8 (42.1) 11 (47.8) 19 (45.2)

Overweight (25–29.9) 5 (26.3) 7 (30.4) 12 (28.6)

Obese (30–39.9) 5 (26.3) 5 (21.7) 10 (23.8)

Parity

Yes 12 (63.2) 12 (52.2) 24 (57.1)

No 7 (36.8) 11 (47.8) 18 (42.9)

Children

0 12 (63.1) 13 (56.5) 25 (59.5)

1 3 (15.8) 9 (39.1) 12 (28.6)

2 4 (21) 0 (0.0) 4 (9.5)

3 0 (0.0) 1 (4.3) 1 (2.4)

Previous miscarriage(s)

0 11 (57.9) 12 (52.2) 24 (57.1)

1 2 (10.5) 5 (21.7) 7 (16.7)

2 3 (15.8) 5 (21.7) 8 (19)

3 1 (5.3) 0 (0.0) 1 (2.4)

≥ 4 0 (0.0) 1 (4.3) 1 (2.4)

Previous still birth

1 1 (5.3) 1 (4.3) 2 (4.8)

Gestational age at current pregnancy loss

4 weeks to 6+6 weeks 7 (36.8) 5 (21.7) 12 (28.6)

7 weeks to 8+6 weeks 10 (52.6) 12 (52.5) 22 (52.4)

9 weeks to 10+6 weeks 2 (10.5) 3 (13) 5 (11.9)

11 weeks to 12+6 weeks 0 (0.0) 0 (0.0) 0 (0.0)

13 weeks to 13+6 weeks 1 (5.3) 2 (8.7) 3 (7.1)

Weeks of pregnancy at diagnosis

7 weeks to 8+6 weeks 5 (26.3) 4 (17.4) 9 (21.4)

9 weeks to 10+6 weeks 5 (26.3) 9 (39.1) 14 (33.3)

11 weeks to 12+6 weeks 6 (31.6) 5 (21.7) 11 (26.2)

13 weeks to 13+6 weeks 2 (10.5) 2 (8.7) 4 (9.5)

Not sure 1 (5.3) 3 (13) 4 (9.5)

Surgery required

No 15 (78.9) 17 (73.9) 32 (76.2)

Yes 4 (21) 6 (26.1) 10 (23.8)
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Of the women participating, 24 (57.1%) were nulliparous (in the context of the trial, this was
defined as women who had never carried a pregnancy beyond 24 weeks). Seventeen women
(40.47%) had children (range 1–3), of whom one (2.4%) had previously experienced still birth.
One other woman had experienced still birth and had no children. Sixteen (38.1%) of the women
had experienced between one and three miscarriages in addition to the loss being treated within
the trial. One further woman had experienced more than four miscarriages in addition to the loss
treated within the trial.

Table 12 provides a summary of the satisfaction scores for the 42 women participating. As can be seen
from the table, 37 (90%) of those who fully completed the CSQ-8 (n = 41) scored above 21, indicating
satisfaction with the trial and service they had received.

In addition, 233 comments were analysed from the free-text box of the CSQ-8. These comments
included the perspectives of women who chose not to agree to an interview, some of whom were not
satisfied with the care they received. The demographic data for these respondents is not shown and
their quotations are not included in the presentation of the findings.

Findings
We begin the presentation of our findings by exploring women’s satisfaction, discussing the
perspectives of women on a continuum ranging from those who would choose medical management
again to those who would not. Five superordinate themes are discussed within this, representing
the factors influencing satisfaction and acceptability of medical management: (1) alongside me,
(2) feeling informed and in control, (3) timely resolution to the physical process, (4) treatment
experience and (5) treatment success. Following this, we briefly describe views on participation
in the trial.

Satisfaction with and acceptability of medical management for missed miscarriage
Having completed the pathway, women were asked to consider and reflect on their overall satisfaction
with the treatment they had received. This is now explored, along with the contextual factors
influencing their perceptions of the satisfaction and acceptability of medical management. Women’s
experiences suggested that satisfaction with and acceptability of medical management need to be
considered on a continuum, as represented in Figure 8.

TABLE 12 Satisfaction scores on CSQ-861 for participants, total and by group

Satisfaction scorea
Mifepristone plus misoprostol
group (N= 19), n (%)

Placebo plus misoprostol
group (N= 23), n (%)

Total interview
(N= 42), n (%)

< 16 2 (10.5) 1 (4.3) 3 (7.1)

17–20 1 (5.3) 0 (0.0) 1 (2.4)

21–24 1 (5.3) 7 (30.4) 8 (19.0)

25–28 4 (21.0) 3 (13.0) 7 (16.7)

29–32 10 (52.6) 12 (52.5) 22 (52.4)

Missing data 1 (5.3) 0 (0.0) 1 (2.4)

a The higher the score, the greater the satisfaction with medical management.
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Figure 8 shows that some women reported being entirely satisfied and would choose medical
management again if this was needed, or would recommend medical management to someone they
knew who was experiencing a miscarriage (note that all names used are pseudonyms):

For me, if it’s something that you know is going to happen anyway then for me speeding up that process
is a lot better. It helps you then be able to grieve a lot quicker and then get back to normality a lot easier
I think, so I would definitely recommend it. . . . Oh I’m really happy with everything that’s happened.

Jacinta

Other women reported unequivocally that they would not choose medical management should they
experience a further missed miscarriage:

So you go through . . . we went through a transition of 8 weeks thinking this is the weekend, it’s all going
to be over and each time something else was thrown at us. . . . If I knew then what I know now I would
have done surgery in the very first instance, there would have been absolutely no doubt in my mind
I would have just went for the surgical option.

Gemma

In addition, some women, despite reporting that they were satisfied, appeared from our interpretation
of their responses to have reservations about medical management. For example, Florrie reported that
in the context of recurrent miscarriage, it was the most appropriate option, but not one she was
completely comfortable with:

If like me it’s becoming quite a recurrent thing then I would suggest medical management, even though
it’s quite a horrible experience I think I would still have to choose that if it happened again.

Florrie

All three women quoted above gave specific answers to questions about satisfaction. However, their
responses also illustrated that there are contextual factors underpinning their satisfaction that had an
impact on their experience of the treatment, both positively and negatively. Although these may not
result in women refusing medical management, they nevertheless have a significant influence on
women’s views on the acceptability of medical management. Five main subthemes were identified, as
illustrated in Figure 8. These contextual factors reflect both the experience of the treatment itself and
the care environment in which medical management took place.

Contextual inf luencing factors

Treatment
experience

Feeling informed
and in control

Alongside me
Treatment

success
Timely

resolution

Satisfaction and Acceptability
continuum

Would choose MifeMiso again but with reservations

Would not
choose

MifeMiso
again

Would
choose

MifeMiso
again

FIGURE 8 Satisfaction with and acceptability of medical management of missed miscarriage.
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Alongside me
Alongside me reflects the extent to which women appeared to feel that the care and the environment
in which their treatment was offered supported them throughout their miscarriage. There are three
subthemes within this: (1) being present and empathic, (2) feeling supported and (3) being responsive
to my needs.

Being present and empathic
Women reported that it was important that the HCPs who supported them were present and
able to show empathy and concern for their well-being. This began at the point of first contact
with HCPs, when the diagnosis of missed miscarriage was made and during discussions about
their diagnosis and treatment options. A range of HCPs were reported as being involved in these
interactions, including sonographers, nurses, midwives and doctors. Some women reported the news
being shared and the subsequent discussions as being conducted with sensitivity and empathy during
this difficult time:

[The doctor said] ‘I’m sorry this is an awful situation, do you want to look at the screen?’ And was
measuring things and just talking us through this is the yolk sac, this is the first fetus, this is the second
one. He did a sound thing so you could hear what was going on, there was a 3D [three-dimensional]
picture as well, . . . but he was just talking it through, talking through our options and just talking to us,
and I just felt like there was some care in it and it made a difference.

Jan

Jan’s experience suggests that the doctor conducting the scan was able to ‘be present’ by focusing on
her and being respectful at the same time as being thorough in his approach. She described how he
gave her choices about the process and sensitively explained what was happening. HCPs’ ability to be
present and empathic continued to be important to women throughout the pathway. Many women
valued the care they received because they believed that the HCPs were thoughtful and treated them
as an individual:

I think they were . . . just very caring, and very aware that it’s not the nicest thing for somebody to go
through and everybody is different in how they deal with it, . . . and actually it was quite a painful
experience, emotionally it was quite hard for me, and everyone was just very thoughtful and very caring
and very individual. . . . I know they deal with it every day and it is part of their job, but I felt like they
were just saying it to me, like it was personal to me that they were saying it, and it’s just very . . . it was a
very caring environment to be in.

Olivia

Furthermore, women reported that HCPs showed concern and gave them time as well as facilitating
the opportunity to talk about what might be worrying them. For example, Elise described the care she
received between the day 7 scan and day 21:

I went to that ward in [city], . . . they were just so lovely, I rang them up and said I’m still bleeding, I’m
really worried that something is wrong, and then they were like just come in, it’s absolutely fine, just come
in if you’re worried, . . . So I came in and they . . . sat me down on the bed, they were just very gentle
about it, and they were very helpful, and didn’t make me feel like I was over-reacting, that was my
main concern.

Elise

In addition, women appeared to emphasise that the ability of HCPs to recognise their emotional
journey and to tailor their approach accordingly was valuable. This was evident in Phoebe’s example,
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where the HCPs were empathic and attuned to the couple’s mood and personal ways of coping as they
moved from initial distress at the news to finding ways to manage the impact of the miscarriage:

I don’t always come across as taking everything seriously, and both me and my husband, my husband
comes out with the most inappropriate things at the wrong time, because we’ve had so many scans over
the last year . . . But they were able to respond to us being like that, . . . they reflected our mood if you get
what I mean? When we were upset to begin with they reflected that, they responded in a considerate way
whereas when we were a bit . . . and we were just trying to get on and deal with it in the best way we
could, they reflected that so they weren’t morbid about anything, . . . they were the right type of people of
what you needed at that time.

Phoebe

Thus, it appeared that women valued the relationship that they developed with HCPs over the
duration of the treatment. In contrast, some women reported that they felt that the care they received
during the pathway was un-empathic, lacking compassion and lacking concern for their well-being. For
example, Kyla described the approach of the two people conducting her scan:

It was very matter of fact and they told me ‘it’s not viable, it’s stopped growing’, . . . and then they came
back in and they explained to me it’s nature way and that it was better now than I’m told at 20 weeks
that there is some kind of deformity or anything like that which . . . I do feel like in that time it could have
been a little nicer, and a little less about how much worse it could have been, because at that moment in
time I didn’t think it could be any worse . . . One of the things she said to me was, ‘All you have done so
far is pee on a stick and then you have changed your life because you have peed on a stick’.

Kyla

Kyla appears to feel that the HCPs involved in her scan lacked awareness of the impact of the news on
her and their responses served to diminish the validity of her feelings. It seems possible that these
negative experiences may challenge women’s ability to attend to discussions about treatment options
following diagnosis. For example, Kyla went on to describe how emotional she felt and that she wanted
to leave:

After that they then went into what the options would be, and I didn’t think that at that point I was even
. . . I wanted to leave, I wanted out of there as soon as possible because I felt uncomfortable and I just
wanted to go home and be in my own space. . . . because I was crying and completely and . . . totally not
with it . . . So I found out in all honesty I got more comfort and more information from the two leaflets
than I got from the actual midwife that told me the news.

Kyla

In this context, Kyla described gaining more comfort from the written information than from the HCP
involved. Therefore, the extent to which HCPs are able to be empathic and focused on women during
the scan and discussion of options would appear to be particularly important because they may
influence women’s decision-making about treatment. They may also influence women’s psychological
well-being going forward.

Some women reported that there continued to be a lack of communication, lack of time to be present
with them and little concern for their well-being. These occasions were most commonly described in
relation to contact with gynaecology and accident and emergency where women perceived that
their miscarriage was not viewed as a priority. For example, Sarah received misoprostol in the
gynaecology ward. During her appointment there, she described delays in receiving the medication
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that she felt were understandable but reported that the ward staff were cold in comparison with the
EPU HCPs:

I felt [the ward was] very clinical, cold, compared to the early pregnancy unit. I just felt one of many . . .
There was probably four women been and gone while I was still there, so you just felt you were just on a
conveyer belt if I’m honest, and nobody came. I went in . . . I was told . . . that’s the room you need to go
to, so I just took myself in there, and then nobody came near us for over an hour, which I found really . . .
it was very matter of fact. I don’t know what I expected but a little bit of compassion. They weren’t
horrible, they weren’t rude, but there was no . . . it was a task to them, and I felt very much it was very
task orientated . . . Nobody there acknowledged what was happening.

Sarah

Similarly, some women reported differences in the extent to which HCPs were able to be present with
them and give them time to talk during such an emotional time. Vicky commented on her interaction
with a doctor at the follow-up scan, reporting that she was ‘matter of fact’ about her experience and
appeared to be focused on getting the task done, rather than being concerned with Vicky’s well-being:

Actually [the doctor] . . . she wasn’t warm, she was really matter of fact about things, and I felt like my
time in front of her was very much about her . . . the things that she needed rather than about me, and
that’s quite damming but I think it’s true . . . I feel like everyone that goes into that horrible clinic deserves
10 minutes in a room, and a cup of tea.

Vicky

Her response highlighted the importance to her of having time and a gentle and personal approach
from HCPs, something she did not feel she had from this interaction.

Feeling supported
Knowing that HCPs were alongside them also contributed to women feeling supported during their
treatment. Women reported feeling supported when they knew who to contact and/or were in regular
contact with a person or team who were responsible for their care during the treatment process:

Yeah, so I had all the information, I had the nurse who was managing the trial, I had her number . . . and
I knew I could turn to get at any point, or call [the city hospital] and I had the direct dial number to the
wards that I needed . . . But if I started to get to a point where I couldn’t manage it, I couldn’t handle it,
I knew that I had options to call, get reassurance or just go in to the hospital.

Sophia

As the above quotation illustrates, some women reported that just knowing who to call was
meaningful, even if contact was not ultimately needed. Others reported that they appreciated HCPs
making regular contact with them, which offered them reassurance that their concerns would be
listened to and that action would be taken:

She called on Sunday because they said they will check on me anyway . . . to make sure I take the
pessaries and I was feeling okay. So I did wait for the nurse to call me . . . because I wasn’t really sure if I
should take them or not, and then I described what happened and she was like okay I don’t know if you
should take it, and I will contact the leading doctor and she will ask her what to do. So she did come back
to me after 20 minutes, and she said proceed with the pessaries, because if I feel like it wasn’t all of it I
should take them it will be alright . . . So as I said it was like amazing the way with everything, they really
look after me, and over the phone or in the hospital it was really good experience.

Milena
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For some women, particularly women who had experienced recurrent miscarriage and/or previous
stillbirth, feeling supported also involved continuity of care, such as Rose’s experience during her scan:

Actually the doctor that scanned us with this one at my local hospital was the same one that scanned us
when we went in because [our daughter] hadn’t been moving so there was a nice bit of continuity of care
there. So I knew her and she remembered me, and she remembered [our daughter], and actually that was
really important . . . helped a lot. It wasn’t going in and being seen by someone completely that I didn’t know.

Rose

Rose emphasised that the doctor’s knowledge of her previous history made a significant difference
to her well-being at such a stressful time. Feeling supported continued to be important throughout
the care pathway, with women valuing the opportunity to explore their feelings and concerns at the
follow-up scan and pregnancy test.

Conversely, some women reported that they did not feel supported during their miscarriage treatment:

I only got contacted once, and that was it, and I thought I would have been contacted at least every other
day just to see how the process is going, even if it’s just like a 2 minutes call, something like that. I just
didn’t want to feel alone, I wanted to speak to someone so I can tell them my journey at each step of the
way so I am understanding what my body is going through, I just wanted clarification.

Keisha

As Keisha’s experience illustrates, some women reported feeling alone and without opportunity to check
that what was happening to them was normal. Furthermore, for some a lack of co-ordination in care within
and between services compounded the sense of being alone. This resulted in feelings of abandonment for
two women in particular, one of whom expressed her dissatisfaction with what had happened:

During that time there was a junior doctor came in and took me into a side room and just basically said
these are your three options . . . [I said] ‘Can I just stop you there, have you actually read any of my
notes?’ And she said no, . . . nobody in the hospital then knew why I was there . . . they didn’t know I was
part of the trial. The doctors were basically thinking I had just had a miscarriage and I was just there to
find out what to do next, and the research team thought I was just there as part of the trial to close off
their files. From there the consultant wasn’t available because my notes had been lost, so I was sent away
that day after waiting about 2 or 3 hours, just hanging around, various people coming in and out not
really knowing what to say to me, not really knowing what to do next.

Gemma

In this quotation, Gemma highlighted the absence of a supportive relationship in which her needs were
not recognised and thus felt forgotten about and just one of many.

Responsive to my needs
Finally, being alongside women also involved HCPs and the environment of care being responsive to
their needs. Women reported HCPs as being responsive to their needs when they listened to them,
took their concerns and needs seriously, and consequently were flexible with arrangements, where
possible. Flexibility about the location of treatment was valued, with many women indicating that the
option of treatment at home influenced their decision to take part in the trial. For example, Hailey
reported that the fact that the treatment could take place at home was particularly relevant to her
needs, allowing her to be with those she felt cared for her:

She said the second option was to go with the MifeMiso research project, and I could go home. So I liked the
idea of that more because I didn’t really want to be in the hospital, I wanted to be at home with my loved ones
. . . I just felt if I was at home I would be more comfortable being in an environment where I would be relaxed.

Hailey
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Some women did not want home management and were grateful when the option of hospital
treatment was offered. For example, Grace emphasised that she did not want to miscarry at home and
appreciated that the HCPs had offered day patient attendance for the misoprostol. She was therefore
unhappy that the miscarriage occurred at home, after taking the mifepristone/placebo:

The one thing I said to [my partner] is I don’t want to flush it down the toilet, and that’s literally what
happened to it. So that was rubbish because I felt like the decision I was making I would have been in
hospital, it wouldn’t have gone down the loo.

Grace

Flexibility was also valued by women when making decisions about treatment options, for example
being able to go home after the diagnosis and make contact a day or so later:

It was quite hard to process everything, and I think bless her she was explaining this trial to me and I
thought . . . I mean, I’m a nurse, she was explaining and I thought [I] don’t know what you’re going on
about, because I think it was really hard to take all the information . . . For me I just wanted to get out of
the hospital . . . Then she let me go home and then she called me the next day and explained.

Sarah

The environment of care was viewed as responsive to women’s needs when women were offered
privacy following the diagnosis of missed miscarriage, for example:

[The doctor] . . . also offered me a quiet room that my husband and I can stay in that room and just
release our emotion and think about what to do next.

Biyu

Minimising women’s exposure to other women who were pregnant or who had babies was viewed
as a difficulty:

I think the hardest part is the scan because your scan is next to other pregnant women as well at that
point, so you’re going through your own emotions, and then they are all excited to be getting the 28-week
scan or whatever they are in for, so yeah it’s quite difficult.

Florrie

Women who reported concerns about this indicated that their difficulty related not only to their own
feelings but also to how it might feel for the other women to be exposed to their distress.

Thus, when women felt that the HCPs were alongside them and supportive of them, they expressed
satisfaction with medical management and would have the treatment again:

There was never a time when she wasn’t on the blower or at the end of the phone if I needed her or
anything. The support was just fab, and I would definitely do it again. If I was put in that scenario again
and I hope not, really hope not, but I would do the same thing again.

Christie

However, when women felt that they had been forgotten about or that their needs were not a priority,
then they were more likely to have reservations or to say that they would not choose to have medical
management again:

If I knew then what I know now I would have done surgery in the very first instance, there would have
been absolutely no doubt in my mind I would have just went for the surgical option . . . from the
experience that we’ve had and I think the lack of support, because as soon as I went in for the surgical
option the surgical team were a totally different team to what we were used to dealing with in the
medical management side. We knew exactly what was going to happen, we knew when it was happening,
they were lovely, the anaesthetist came out and everything was just explained from start to finish.

Gemma
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Feeling informed and in control
Women’s narratives suggested that the provision of tailored information about the miscarriage and
treatment process had the potential to make a difference to the level of control they felt they had
over what was happening. As women’s accounts already indicate, this theme and the previous one of
‘alongside me’ are interlinked, in that how information is shared is as important as the quality of the
information provided so that women can make informed choices and feel in control.

Women’s narratives highlighted three significant points for information provision in the pathway:
(1) at the point of diagnosis of missed miscarriage, (2) knowing what to expect regarding treatment
and (3) knowing the next steps following the miscarriage.

Diagnosis
In Being present and empathic, women’s experiences of the sensitivity of the HCPs conducting the scan
were discussed. In addition to a sensitive approach, women appreciated it when practitioners took time
to explain, offered clear information and gave explanations during and after the scan, including being
clear with women about what they were going to do. Some women also found it helpful to be offered
the opportunity to see the screen and for details about measurements to be explained. Informational
interventions at this point also afforded opportunities to challenge self-blame:

She explained to me as well what could happen, and she said to me that it’s not my fault at all, these
things just happen and they happen to more women than I think unfortunately, and she was brilliant.

Milena

In contrast, some women experienced the professionals sharing the diagnosis as dismissive and the
information sharing as very ‘matter of fact’. Others also described the difficulty they experienced when
the sonographer was silent and uncommunicative; did not prepare them for what they were going to
do; or where their non-verbal communication indicated there was something wrong, even though they
were not expressing this verbally. For example, Gemma described the process as secretive even though
non-verbally, she felt the sonographer was giving a very clear message:

I felt like it was a secret throughout all of the scan processes. I felt like you was trapped behind a curtain,
and the look on the scan lady’s face just said everything. You could tell it was bad news every time
without her even showing you or looking at you or anything.

Gemma

In addition, Aaliyah reported that she felt she had to ask for information:

I was told the baby died and I had to ask, I wasn’t even given that information, I had to ask how far did
the fetus grow to, and that was because of past experience and having read so much I was able to ask
that question for myself, because they don’t show you the screen, they don’t tell you anything, they just
it’s dead and there’s no heartbeat and that’s it, and you have to get out for the next person to come and
lie down.

Aaliyah

Indeed, she seemed to feel that, without her previous knowledge, information that she needed would
not have been forthcoming. Some women also described the experience as confusing, with HCPs
providing conflicting information or offering false hope. Ultimately, where information was withheld
or communicated in a way that did not support women’s understanding of what had happened with
sensitivity and honesty, then this was experienced as hurtful and influenced their ability to attend
subsequent treatment discussions and therefore to make an informed choice. It also seemed that this
negatively influenced women’s evaluation of their treatment and care.
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Knowing what to expect
For those women who reported knowing what to expect, there were specific features of the
information sharing in regard to the effects of the treatment that they identified as helpful. These were
information about how the treatment would affect their body; the extent of the bleeding and pain
associated with the treatment; pain management; and the plan of care, including when and who to
contact in an emergency:

So the information provided to me by the midwife about what would happen and saying . . . I really
appreciated how forthright she was, and she said, ‘Some women describe it as a really heavy period, you
are going to be going into labour, it is going to hurt, I would strongly recommend that you use the drugs
to help ease the pain. I have given you co-codamol or codeine or whichever one it was, because it is
painful, and I don’t want [you] to be shocked when it starts to hurt, you can come to the hospital at any
time.’ So she was very clear in her management of my expectations of that which I am so grateful for
because there’s a solid chance again with drugs, I don’t do drugs, so when I do take strong painkillers
it really affects me, and I probably would be like maybe I’ll take one, maybe I won’t take them, but
because she advised that I did, and thank God because it hurt like hell. [She] provided me with a better
understanding of what was going to happen to me physically, and that helped remove some of the fear,
and obviously there’s still uncertainty because it’s gnarly, that whole process, my gosh, talk about getting
kicked when you’re down. But I felt like the information they provided me with allowed me to prepare
myself and make an informed decision about what was going to happen.

Sophia

As Sophia’s narrative highlights, she found the information that she was given to be clear and helpful,
alleviating some of her fears about what would happen. It also meant that she felt informed enough to
make appropriate decisions about pain management, something she may have ignored under other
circumstances. Some women also described being given written and visual as well as verbal information
about the bleeding and what to expect:

They gave a visual prompt that actually if your pads are looking like this then this is when we need to
worry . . . But actually the visual prompts were really helpful, . . . because . . . saying it’s like a heavy period
isn’t helpful if you only ever have really light periods, because then you just get a false perception of what
a heavy period is, whereas . . . an image of if there is this much blood on your pad every half an hour then
you need to come in, actually is a very clear way of describing it.

Rose

This visual information, as Rose indicates, was particularly helpful in enabling her to know when to
ask for help. Some women also reported that they appreciated information about what the baby and
placenta might look like and also that they should have someone with them if they were having home
management. It appears that being informed in this way led some women to feel that they were aware
of what was going to happen and what actions they could take to support themselves.

However, other women reported that they did not feel informed to the same degree about treatment
and management. Their concerns were related to knowing what would happen overall, how much
bleeding and pain to expect, how to manage their pain, where to get information from, the risks that it
might fail, a lack of written information and the duration and timing of the treatment.

Where women felt they lacked information, some sought this from the internet. Elena described
searching Google (Google Inc., Mountain View, CA, USA) for more information. She reported that this
helped her to gain a better understanding of what might happen, as she did not feel that the hospital
had given her enough information about the ‘nitty gritty’ of the treatment effects:

I think it was quite helpful because I feel like at the hospital they gave me some codeine phosphate and
said it would be very painful, . . . and to go and get lots of pads and things. But I think they don’t really
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explain so much the actual nitty gritty of it . . . Google can be a friend and foe sometimes, because it can
scare you a bit, but also I feel like in this situation it did prepare me a bit more. But I still wasn’t prepared
I don’t think for the pain, but I think you don’t really know what that pain is like until you have had it.
It’s really hard to explain it, unless you have given birth I guess, but then I don’t know, it’s maybe
slightly different.

Elena

However, as Elena alludes to, the internet can be a foe as well as a friend. In particular, the variability,
type and quality of the information women encountered could increase distress and uncertainty rather
than informing them as described here:

So I looked online which is a terrible place for information, especially on this topic because everybody
deals with it differently, and there’s no right and there’s no wrong, but for me I have a right and I have a
wrong which I can handle, and graphical mum stories are not my bag, it’s just too much crazy . . . When
you’re scared and you don’t know what’s coming up, you don’t know how much it’s going to hurt, it’s
terrifying, it’s really terrifying. So I struggled to find factual medical knowledge about the process that
your body goes through, and I don’t know, maybe my Google searching it wasn’t even the right words or
whatever but I really I struggle with that and I found that a bit frustrating.

Sophia

Some women reported that it would have been helpful if they had been provided with written as well
as verbal information to act as a reference point. For example, Jan felt that the information about pain
management was difficult to take in when she was first told about the miscarriage:

But I think I was overwhelmed with what was going on I couldn’t really remember at that point anything
that they had said and it’s only in hindsight that we talked it through and remembered what they had
said. But when you’re experiencing it I wish I had a sheet saying . . . this is when you take your tablets,
and this is up until this point you might feel this.

Jan

Women also reported difficulties with knowing when to take misoprostol. For example, Jacinta
described self-administering the misoprostol early in the afternoon:

So then took the tablets around about two/half two time, and I actually thought even though no one
actually told me in my head I thought it would take a couple of hours to kick into your system and then it
would start, but it actually didn’t. It didn’t start until one o’clock in the morning, so it was quite a long
period of time actually from when I took the tablets to when it actually started the process in the body.

Jacinta

Although this did not appear to affect her satisfaction with the outcome, she nevertheless indicated
that it would have been helpful to know what to expect. In addition, information about the duration of
the effects of the misoprostol would have been valued by some women who chose home management.
Vicky described how she thought the miscarriage was over and had not arranged any further support
from family. The following day, she experienced a further period of significant pain and bleeding when
alone, which she described as being traumatic:

So that was a really horrible experience actually, that being alone, and it was very traumatic, and
quite frightening.

Vicky

Consequently, detailed information about what to expect and what support is required would have
been beneficial.
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Knowing the next steps
Following the treatment, some women reported the value of support and information to address their
needs going forward. They reported having follow-up appointments and knowing they could contact
the service if they required any advice concerning their experiences post miscarriage. Women also
reported that that they appreciated receiving information about what they might experience:

It was a nice close-out conversation . . . But I remember the midwife on the day being particularly nice
and they spent a lot of time talking to us about how this doesn’t mean the end of it all, and preparing
you for the fact that it is more common than you realise, you do need to find some friends and you will
probably find there’s a lot more people out there have been through the same thing as you, and a lot of
discussions around how everywhere you go there’s just going to be a sea of pregnant ladies everywhere all
of the time, and it’s exactly what happened . . . She spent a bit more time talking about that which I am
glad she did because I would have felt like it was just me, but it’s not.

Nita

They also reported that they appreciated receiving information about the reasons for the miscarriage:

We asked the question about our age, we asked the question about is there anything we could have done
differently, and really no one can give you that answer because it’s the genetics or the process the body
has to go through it’s so amazing that it only takes one chromosome or one link not to be right and it
doesn’t happen, and that’s . . . and to be fair I wasn’t aware how common it was, that it’s one in four
women that actually experience it.

Olivia

Women realising how common miscarriages are was identified as reassuring and, as both quotations
indicate, informed women in a manner that supported their well-being and their adjustment. In
addition, women experiencing recurrent miscarriage identified that they were given information and
referred onto specialist clinics and/or were informed that they could attend the EPU for an early scan
in their next pregnancy. However, others felt that post-miscarriage support was not available to them
and, in particular, the opportunity to ask questions about their miscarriage and the future:

. . . and there’s no information on stuff like when can we start trying for a baby again, is there anything
I can do from a health perspective to I don’t know look after my body in a better way potentially to help
avoid this in the future, because we just seem to be told there’s no investigation until you’ve had three
miscarriages, but I think people having had one or two are still confused as to why it happened, what can
I do next, and any more face-to-face emotional support as opposed to just being directed to websites or
being given leaflets.

Karen

As Karen points out, some women will have questions about a range of issues, and she felt that the
lack of opportunity to talk these through with someone would leave them feeling alone with their
concerns. Furthermore, as this quotation highlights, the lack of information for women who had not
experienced three or more miscarriages and were therefore not able to access specialist recurrent
miscarriage clinics was particularly difficult. Some women reported that they had not received
information about counselling or a referral for support following the miscarriage:

When it happened I think they should have had someone to speak to me more to help me through that
really . . . and I didn’t really get that.

Chantale

WOMEN’S PERSPECTIVES ON MEDICAL MANAGEMENT OF MISSED MISCARRIAGE

NIHR Journals Library www.journalslibrary.nihr.ac.uk

50



Treatment experience
Women’s reports of satisfaction with treatment experience appeared to be influenced by three
factors: (1) administration of misoprostol, (2) location of miscarriage and (3) experience of bleeding
and pain.

Administration of misoprostol
Administration of misoprostol varied according to local protocols and women’s choice of location
for treatment. Some women reported self-administration at home whereas others had to return
to the hospital. Some of those women who were required to go to hospital for the misoprostol
found the number of visits acceptable and relatively quick. For example, Jan, although she had to
have surgery as medical management failed, reported that the process itself was efficient and
managed well:

Well, in terms of the drugs themselves I thought it was a very straightforward way of going about it . . .
if I remove what my experience was like you say, I think that’s a very efficient way of dealing with it. It’s
very good in terms of time management, you have to go in twice, not hugely invasive taking one orally,
well you can do that one yourself, and the vaginal well it’s pretty quick in terms of what we have to go
through as women anyway, it’s far quicker and less difficult to deal with physically than a smear test for
example, and then just the waiting for an hour and having your blood pressure checked twice that’s
incredibly efficient I think.

Jan

Other women, however, found the number of visits to be onerous:

I think the main thing is that having the two sets of treatment it does extend the period of time that
you’re having to go back and forth and that sort of thing, and it doesn’t sound like a lot but when you’re
in that where you’ve already been back and forth to the hospital and you’re trying to maintain your
normal life as well, it just does add that extra level of something that you’re doing.

Sian

Clearly, Sian, given her other commitments, found it difficult to fit in the required number of visits.
Consistent with other women in this study, Sian’s reasons for choosing medical management appeared
to be influenced by competing life demands and the need to achieve a timely resolution while
managing work and other commitments:

. . . with the other two children and work I just felt like I wanted to get back to normal as soon as
possible really.

Sian

In this context, repeated visits to the hospital may have contributed to reservations about medical
management.

Location of miscarriage
As indicated previously, women valued being able to choose the location of the treatment; indeed,
this was an influencing factor in their choice of treatment and subsequently taking part in the trial.
It seems evident that choice of location continues to be important to women when considering their
satisfaction with treatment. For example, in common with other women, Rose reported that her
satisfaction was influenced by being able to experience the miscarriage at home:

The treatment itself very satisfied with. I think that actually for me it was great to be at home.
Rose
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Conversely, some women thought that being in hospital and able to manage the treatment there was
particularly important:

I work full time, I have a 2-year-old, I didn’t want to be miscarrying on a random Wednesday in the
middle of work, . . . I wanted to be able to be able and be here for my 2-year-old . . . Because like I said
my husband works away so throughout the week I am a single mum kind of thing, . . . medical
management . . . was managed and I knew when it was happening.

Nansi

Nansi appeared to value the control that being in hospital gave her, given that her husband worked
away from home during the week. Indeed, she subsequently reported that she was satisfied with
the process of medical management because it enabled her to feel in control and clear about what
would happen:

. . . knew exactly where I was, I knew exactly what was happening, I wasn’t caught off guard on a random
day, I was in control, I knew what I was doing. So if it was to happen again and I didn’t miscarry
naturally, I would definitely do it again 100%.

Nansi

Experience of bleeding and pain
Following administration of the misoprostol, 13 women reported experiencing bleeding and/or pain
that was perceived as manageable. Many of these women reported symptoms that they associated
with a normal, albeit heavy or painful, period. For example, Jo said:

The pain, it’s hard to gauge really, the pain was unpleasant but it wasn’t in any way unbearable, it was
just like a really bad period pain I think.

Jo

Some women reported that, although the bleeding or pain was significant initially, it quite quickly
reduced to a manageable level. However, over half (n = 24) of the women reported experiencing either
heavy bleeding or significant pain, or both. For example, one woman reported the intensity and
duration of her pain as being similar to labour and the bleeding as very heavy, resulting in dizziness
and light-headedness:

And then on the Saturday . . . about 4 o’clock I took the first lot, and then laid down for a couple of hours,
and wasn’t until about 7/8 o’clock that the pain started, and then probably from then until about well we
were up quite late really, about three o’clock in the morning I had just what I would say having not been
through giving birth but it felt like contraction type pain, and a lot of heavy bleeding, and I think probably
around midnight or 1 o’clock I had a really dizzy spell where I’d gone to change one of the pads and put a
new pad on and then went to wash up and then immediately soaked through that pad, so then I sat on
the loo trying to sort myself out and suddenly just felt very dizzy and very light-headed.

Sally

The majority of women reported receiving a prescription for pain-relieving medication, such as codeine
and paracetamol, and some also received antiemetics. However, as described in Knowing what to expect,
this did not always result in women reporting that they knew how to manage their pain effectively. In
addition, some women reported that they did not receive any pain medication. Consistent with Sally’s
experience, some women reporting heavy bleeding described having to spend considerable amounts of
time in the bathroom:

Anyway so at about 12 o’clock I went to the toilet and had really super heavy bleeding, and I just got
this instant terrible agonising abdominal pain, and I hadn’t taken any paracetamol, I hadn’t taken any
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ibuprofen, I hadn’t take any codeine, I hadn’t taken any antiemetics, and I was just stuck in the toilet in
absolute agonising pain by myself . . . my phone was downstairs. I didn’t have any analgesia to hand and
I just couldn’t move. So I spent about 2 hours on the toilet absolutely sweating profusely in terrible pain
by myself which is a really horrible experience. I started feeling worried, the pain was so intense and
I thought I could pass out, I need to let someone know this is happening, and so after . . . about an hour
and a half or something I thought when it got to the point I need to let someone know, I crawled
downstairs and got my phone and then rang mum, and said, ‘I’m in terrible pain do you mind
coming over?’.

Vicky

As Vicky’s quotation suggests, this level of bleeding and pain was frightening for women, particularly
if they were alone. Some women reported fearing that they would lose consciousness, with all the
implications of this if they were at home and had children who might see them or where they were
without support, even for brief periods:

I actually had to be home alone for a while because my sister had to go and pick up my daughter from
nursery at that point, and I basically felt like I was going to faint. My ears started ringing, and I just was
on the loo with my pants down and thinking if I faint now . . . naked basically on the floor with all this
disgusting stuff that’s hanging outside, it’s disgusting, but this is what it was like.

Emma

For some women, the level of blood loss and pain resulted in emergency admission to hospital and a
need for further intervention within the 7-day period:

I had . . . the four pessaries and then I would say about 3 hours into that the pain was starting really
bad, and then the blood loss was unreal, I’ve never seen that much amount of blood, and basically the
pregnancy tissue was stuck in my cervix, so that’s what was causing the blood loss. So they said it was
like a mini labour, and I had gas and air and everything, and then they had to try and get the tissue out
manually themselves. But I was in hospital for the night, and then I went home, and then about 2 days
later I was still in pain, so I went back up and there was more pregnancy tissue . . . Looking back now
I think if I could turn back time I would have probably had . . . [surgery] because they could have got it all
out properly instead of it having . . . yeah definitely, I would have done that.

Chantale

In common with some women, Chantale reported that she did not feel she was informed about the
potential severity of the bleeding and pain and indicated that she would choose surgery if she were
to miscarry again. Thus, the level of the bleeding and pain appeared to negatively influence the
acceptability of medical management, particularly if women did not feel they had been given adequate
information and were unprepared for the extent of the symptoms.

Timely resolution
Women reported choosing medical management because they hoped that it would achieve a timely
resolution to the physical process of miscarriage. In this context, the duration of the miscarriage
appeared to be an important contextual factor in the acceptability of medical management. The
majority of the women reported that they had passed the baby and placenta before the follow-up
scan and seemed to experience this as beneficial:

So it was very quick for me which is what I needed.
Jacinta
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However, for some women, the duration of bleeding post miscarriage appeared to add further delay to
the end of the physical miscarriage. A number described experiencing bleeding and loss of clots for
what they perceived to be a prolonged period of time:

I always think the surgery is a lot easier because . . . you don’t have to go through all that and you go to
sleep and you wake up and it’s all gone, and it’s like you don’t have to deal with it. So emotionally I think
it’s more difficult to deal with it medically than the surgical process . . . After the medical management
you are not quite sure if it’s finished or not, you are not quite sure when or if there’s going to be more or
if you’ve fully passed it, and I found that it was quite a lengthy process. So I had to go for a scan again
and the sonographer said that everything seemed to be clear, but then a week later I passed big clots
again, and then a week after that there was more, so it was like it was still happening . . . It takes a while
for your cycle to get back to normal compared to when you have the surgery.

Florrie

Therefore, as Florrie indicates, even after the placenta and baby appear to have been passed,
continued bleeding and the time taken until normal menstruation resumes prolongs the physical
process and, hence, the time taken to achieve emotional resolution. As a result, Florrie felt that surgery
was an easier option.

Treatment success: ‘being able to draw a line under it’
The care received after the miscarriage treatment, and in particular the follow-up scan, were valued as
reasons for participating in the trial and to confirm that the miscarriage had completed:

So we just sat briefly and I can’t really remember, I suppose [the doctor] just asked briefly about what had
happened the past few days or something, and then she did the internal scan, and told me that I’d passed
the pregnancy sac, and then I got very upset and was just really crying. So it took me by surprise, I was so
relieved, I was just so relieved that it was over, that I’d reached an end point.

Vicky

As a result, some women reported positively that they were able to reach an end point in the physical
process and, as described by Vicky, this resulted in a sense of relief that the physical process of the
miscarriage was over.

Other women found that the duration of the bleeding and/or presence of clots and tissue identified
during the follow-up scan extended the time before they were able to draw a line under it, as
described by Sarah:

So I had the scan but I hadn’t had a complete . . . it hadn’t all come away, so I was obviously upset about
that because you expect that’s draw a line under it.

Sarah

Nevertheless, these women mainly evaluated medical management positively and indicated that they
would choose it again, although others clearly had reservations. However, some women reported that
the treatment was not a success and that further intervention was required. Of those women reporting
the need for further intervention, two appeared not to feel negatively about it failing, for example:

It was quite bad luck [that I had] all these complications but otherwise I was quite happy with everything,
and even I did this scan after because of the trial, and that something was quite happy to have that
to make sure . . . She said that after I would have a scan to check that everything was okay. This is
something you don’t have usually, and I think it was something very important for me because to know
that the womb is clean now and that was something very important for me. So yeah that was . . . yeah
otherwise I guess I am quite happy, and unlucky about what has happened I guess.

Francine
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Francine chose medical management because she wanted to avoid the risks associated with surgery
and it is clear that these remained important to her. Despite having prior experience of heavy
blood loss with misoprostol in the past, she seemed to evaluate her experience as ‘bad luck’. She
subsequently explained that she would choose medical management as a first option because of the
risk that surgery would have an adverse effect on her fertility.

In contrast, the remaining women requiring further intervention evaluated medical management
negatively. They reported that the failure of medical management, and therefore the inability to be
able to move on from the miscarriage and ‘claim their body back’, was one reason for this negative
evaluation, as described by Donna:

I think if I was to have to experience a miscarriage again I think next time I would just go straight for the
surgical route, not least because when this one came to an end shall we say and I had the check-up at
the hospital the following week I think it is, I was still within the bracket of needing more assistance with
it, and I think that’s what got me as well is I suppose miscarriages are hard enough to deal as it is, but to
go through it all and to get to what you think is the end to be told actually you’ve still got some left and
to have to make a decision on how you want to get rid of that bit as well that was a hard pill to swallow
. . . I just wanted it done really, I wanted my body back, I wanted to stop bleeding, I wanted to be able to
move on from it all really.

Donna

This inability to move on was particularly an issue for those experiencing long periods of time before
the miscarriage was complete, such as Kyla, who had a manual vacuum aspiration (MVA) a month after
her scan revealed that the baby had died:

We [found] out that the baby had died on the [DATE] and I had the MVA on the [DATE], so there’s a long
period of time, so if somebody was short of time I would go straight for the MVA because it was as
dignified as it possibly . . . something like that could be, it was relatively over very quickly and the pain is
short lived, and the recovery seemed to be pretty good.

Kyla

However, other factors also influenced the way in which women evaluated medical management,
including the care and support that they received and the severity of the pain and blood loss, as
described earlier. Common to all of the women who negatively evaluated medical management
was the emotional distress associated with the failure of treatment, as indicated in Donna’s quotation.

These findings highlight that there are a range of contextual factors that influence women’s evaluation
of medical management. These factors are not only concerned with the treatment itself, but
incorporate the service context and care it is delivered within.

Women’s personal journeys, experiences and needs
Although not directly influencing women’s satisfaction with medical management, our interpretation
of our participants’ experiences suggest that there are additional elements that are important
context when understanding women’s experience of medical management of missed miscarriage.
These elements are (1) women’s personal journey, (2) women’s desire for active management
of missed miscarriage and (3) women’s experience of missed miscarriage and its influence on
treatment choice.

My personal journey
The results indicated that the pathway for women in this study began with their lived experience
of conception and pregnancy. These experiences and the choices they made provided the frame in
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which their perceptions of the miscarriage and the care and treatment they received for it
were contextualised.

The majority of women reported that they had planned their pregnancy with their partners.
Consequently, they had begun the process of envisaging a different life for themselves that, for many,
would have commenced before conception or at the point of a positive pregnancy test:

Yes, it [pregnancy] was definitely something that we planned . . . I think it felt like this could be a really
lovely nurturing way to, a good time to have a child while we’re in this set-up . . . So I think that it all
fitted together as a bit of a life choice altogether really.

Jo

Although miscarriage is undeniably a common event, for many of these women it was nevertheless
an unanticipated, significant and distressing experience, involving the loss of a baby, emerging identity
as a mother and a planned-for future. Additional characteristics further influenced the context in
which these women experienced the miscarriage and in which they received the trial treatment. First,
17 participants had experienced recurrent miscarriage. Thus, their perception of the treatment and
care they received was influenced by a range of factors, including their previous treatment and care
experiences, the cumulative grief and loss associated with repeated miscarriages and, on occasions,
the lack of understanding from others concerning their loss:

I think that people think that you have a miscarriage and you have whatever procedure you need and
then that’s it, but it isn’t. It’s longer lasting than that, . . . and even things like when it’s . . . when you know
the baby would be due you can get upset then, . . . I think when it happens the people that I have around
me have been supportive, but I think that’s probably short lived because for them it’s an instant shock
and you just move on, but for us it has longer lasting impact than that.

Tasha

Furthermore, three of the women experienced missed miscarriage following in vitro fertilisation (IVF)
treatment. This added a further dimension to their experience and perceptions of the current loss and
its significance to them, particularly given the significant personal, financial and emotional costs that
such treatment entails. For example, Jan described giving up her career, highlighting the considerable
costs associated with the treatments:

I don’t really know what I say I do career wise, I [had a successful career], but we’ve been having fertility
treatment for over three and a half years now, we’ve been trying to conceive for 5 years, so it’s been quite
a journey for us . . . we had eight cycles of IVF and this was the first time that I had managed to get
pregnant in 5 years.

Jan

Moreover, 13 of the women were aged between 36 and 39 years and a further four were aged
≥ 41 years. Some of these women’s experiences of miscarriage appeared to be framed within a fear
that they may be ‘running out of time’ in which to realise their desire to have a child:

It’s just I just feel sad that I have to go through [the miscarriage] in part I just feel teary because it’s not
my fault, and again I live in fear because what if it never happens again?

Aaliyah

Finally, five of the women had not purposefully planned the pregnancy that resulted in miscarriage,
although none of these women indicated that the pregnancy was unwelcome. None of the participants
taking part in the qualitative interviews indicated that the pregnancy was unwanted.
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Active management of missed miscarriage
All but six women opted for medical management as their first choice. Expectant management
appeared to be rejected by the majority of women because of the lack of control associated with not
knowing when and where the miscarriage would happen:

I didn’t really want to do just do that because it was only 2 weeks before Christmas, I didn’t really want
anything to happen at Christmas . . . but I just thought in my head I was going to be back at work as well.
I went to work the next day and I was like but I can’t be at work, or shopping, or be with my daughter,
I just thought that would be too traumatic.

Zoe

A small proportion of women initially chose expectant management but then subsequently returned for
medical management. For most of these women the uncertainty of expectant management, in particular
not knowing when the miscarriage would happen, appeared to engender a sense of being out of control.
This lack of control seemed to be a motivating factor in their decision to change to medical management:

So I went home and over the weekend I was scared to go anywhere too far away from home just in case,
because again I had read other people’s accounts of miscarrying naturally, and the blood loss was
something that was worrying me, because if I was to be at work for example, I work 20 miles away from
home so it would be very difficult for me to get . . . and also I am the only person here that can drive so it
would be very difficult for me to get home . . . But even just little things like I didn’t really want to go to
anybody’s house, or go anywhere just in case.

Kyla

Delays in confirming the missed miscarriage also seemed to reinforce the desire to bring closure to
the experience:

. . . because I was already so devastated and then I had already waited a week I just felt that I couldn’t
just wait really for something to happen.

Ruth

In addition, the need for control seems to relate in part to competing demands in women’s lives,
including work, childcare commitments and family life, as described in the quotations above. Women’s
reasons for rejecting expectant management, therefore, appear to illuminate why active management
is preferable. Control is deemed important because it allows women the opportunity to manage the
competing demands in their lives as well as bringing some closure.

Women’s experience of missed miscarriage and its influence on treatment choice
There also appears to be specific emotional considerations underpinning women’s desire for active
management of a missed miscarriage. As indicated above, many of the women reported the need to
have closure to bring the physical process of the miscarriage to an end, having discovered that their
baby had died some weeks previously:

I just want to get it done, cleaned, get it over and done with and just close . . . I just felt like I had been a
walking tomb for nearly 3 weeks and had no idea, and my body had totally tricked me and it was horrible.

Emma

I said no I just want this thing out. Psychologically once you are told, it’s like having cancer, when you
have got this cancer but you don’t know you’ve got it, but the moment you are told that you have got
cancer psychologically your body changes, your mind. So when I was told that there is no baby you’ve had
a missed miscarriage they said, psychologically my body just changed, all of a sudden my bump shrunk,
and I was really emotionally . . . and I broke down.

Oyinlola
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There is a sense in both quotations that these women felt betrayed by their bodies. Thus, it seems that
women struggle with the dissonance created for them in continuing to feel pregnant despite having
discovered that their baby has died. Indeed, some women continued to experience pregnancy-related
symptoms, such as nausea and breast tenderness, which further intensified this dissonance.
Consequently, they reported a strong desire to bring the physical process to an end:

Ling: Because the thing is [I] would be worrying that . . . the sac would continue to grow and I would
continue to have the symptoms of being pregnant, and I couldn’t deal . . . with that mentally
and emotionally.

Researcher: So even up to that point you still were having pregnancy symptoms?

Ling: Yeah, I felt sick, my breasts were tender.

Accordingly, it seemed that active management in the form of medical management afforded women
the opportunity to bring the difficult feelings engendered by the specific circumstances of a missed
miscarriage to an end and enable them to begin to grieve for the loss.

Reasons for choosing to participate in the trial
In addition to the need for active management, women reported that their reasons for choosing
medical management were a desire to avoid surgery and/or because of advice they had received from
friends and family. Women subsequently identified a range of reasons for agreeing to participate in the
trial. One of the main reasons seemed to involve an altruistic notion of being able to help others in the
same position as themselves:

I felt at that point that if I couldn’t help myself then I would try and help someone else maybe in the
future to get the process over with quicker.

Elena

Nevertheless, other reasons given suggested that there were aspects of the trial that were also
meaningful to women in regard to their own needs and so the altruism was on some level conditional.
These reasons were (1) location of the treatment, (2) a follow-up scan and (3) achieving a successful
conclusion to the process.

Women indicated that having control over where the treatment took place was important to them.
For example, Hailey reported that the fact that the treatment could take place at home was particularly
relevant to her needs, allowing her to be with those she felt cared for her:

She said the second option was to go with the MifeMiso research project, and I could go home. So I liked
the idea of that more because I didn’t really want to be in the hospital, I wanted to be at home with my
loved ones . . . I just felt if I was at home I would be more comfortable being in an environment where
I would be relaxed.

Hailey

Not all women preferred home management though. For example, Grace emphasised that she did
not want to miscarry at home. She appreciated that the staff had offered day patient attendance
for the misoprostol and so was unhappy that the miscarriage occurred at home, after taking the
mifepristone/placebo:

The one thing I said to [my partner] is I don’t want to flush it down the toilet, and that’s literally what
happened to it. So that was rubbish because I felt like the decision I was making I would have been in
hospital, it wouldn’t have gone down the loo.

Grace
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Women also reported that having a scan following the treatment was a strong influencing factor as,
for the majority, this was not an option that would have been offered according to local protocols:

She said, ‘Normally when you do the medically managed one you don’t get a scan afterwards, it’s only
when you’re doing the research trial thing’ and I was like . . . obviously you would want to have the scan
afterwards . . . especially because you’re doing it on your own, you just never know if it’s going to all come
away, and with me it didn’t, in the end I had to go and have the ERPC [Evacuation of Retained Products
of Conception]. So that was a major reason for me . . . why I wanted to do the trial, because of that extra
scan at the end.

Emma

Finally, women reported that the potential to ensure a greater chance of success with the miscarriage
if they received mifepristone was an influencing factor:

The other thing was if I did get the real one that they’re supposed to work well, better with taking that as
well as the pessary, because I know the pessary by itself doesn’t always work. So that was another reason
why I decided.

Ruth

Women’s perspectives on what should be offered in miscarriage care and
treatment in the future
Women identified two main areas that they felt were needed in miscarriage care and treatment in the
future: (1) the need for an accessible, woman- and partner-centred pathway of care and (2) personal
support needs throughout the experience of pregnancy loss.

An accessible, woman- and partner-centred pathway of care
Women identified that miscarriage care and treatment in centres such as EPUs needed to be
accessible and available to women via self-referral. Furthermore, consistent with the themes identified
in our analysis, women reported that the care offered within EPUs should involve HCPs who are
specialist in miscarriage and who are alongside them:

Compassionate care would be my first one, so the human being not automation . . . so having that care
with someone who is supporting me through it is important.

Sophia

The care offered within EPUs should also involve providing continuity of care:

I think having a clear contact point is very helpful to the person . . . a clear person that you’re allocated to
always feels very reassuring, with a clear number and route to call them.

Jo

Furthermore, women indicated that these specialist HCPs should be knowledgeable and able to appropriately
address their information needs.This involved providing women with clear and evidence-based
information about medical management while tailoring this to their specific needs and requirements:

Yeah, and I think some people . . . my partner he is a scientist by nature, and so he’s really interested in
what happens in the process, so he asked questions because he wanted to understand it. Some people
might not want to understand it and they are happy with the answer that you give and that’s it, but
I think it’s being able to explore that or have that opportunity to explore it if you want to, to find out.
Everyone is different aren’t they?

Olivia
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In the context of recurrent miscarriage, some women, including Christie, identified that it was
important to offer women relevant information, rather than what they perceived as platitudes:

. . . someone that’s specialised into miscarriage, because I can’t be . . . hearing oh one in four have a
miscarriage again, I’m like shut up with that, because that’s one in three now with me on the trot, so one
in four you can really stick that.

Christie

In addition, women indicated that they thought that follow-up services should be available, offering
women support to understand the reasons for their miscarriage, what to do for their fertility and early
support in future pregnancies. Many of these wishes reflected the emotional journey of miscarriage
for these women, including the uncertainty and loss of control it engendered. Therefore, women’s
perspectives on what should be offered reflected the need to feel supported and informed rather than
alone with their fears and concerns.

Personal support needs
Alongside the need for follow-up support, women also reported that they thought that formal and
informal opportunities for emotional and psychological support following the miscarriage should be
available to women and their partners generally. The forms of support included peer support in a
variety of different formats, including one to one, online or in groups:

Some people don’t necessarily want to talk one on one because they find it too intense, sometimes just
going to a group and listening to people’s stories can be a great help. Sometimes just having someone to
sit in silence with is a great help as well. So I think that support network, having a support network where
you can direct people to if they do have things like this happen would just be amazing.

Ceri

Women reported that the value of peer support was the knowledge that they were not alone and that
others understood their experience. Women also reported that they felt that counselling should be
available to women during and after the miscarriage:

Absolutely counselling. I think once you’re going through something like this the only support you can
really have is just know that there is someone there who will just listen to you. Just someone to listen to
you because there’s no one can say anything that’s going to make you feel any better, no one can do
anything that makes you feel better, or you just need a space or someone that you can go to just to spill
those emotions out on. Not everyone has a good support unit at home I guess.

Elise

In common with other women, Elise recognised the value of having someone present and able to hear
her distress and facilitate opportunities to explore those emotions. It was evident from women’s
narratives that this counselling needed to be provided by a skilled and knowledgeable professional who
would be able to help women and their partners explore and make sense of the miscarriage. This was
particularly emphasised by women experiencing recurrent miscarriage.

Discussion

The purpose of this nested qualitative study was to explore women’s perspectives on the acceptability
of and their satisfaction with medical management of missed miscarriage. In total, 42 women participated,
the majority of whom were either satisfied or very satisfied according to the CSQ-8 score.61 This study has
uncovered a deeper and nuanced understanding of these women’s experiences, their perspectives on the
acceptability of medical management and their satisfaction with this treatment.
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We have found that satisfaction with medical management is best viewed as a continuum, from
satisfied to dissatisfied. In exploring women’s experiences through the pathway, we have uncovered
their perspectives on what aspects of the treatment and care did or did not work well for them.
We have found that some women were satisfied and would choose medical management again or
recommend it. However, we have also found that there were other women whose experience at key
points in the care pathway lead them to report that they had reservations about it or would not
choose medical management again. We have identified five contextual factors that appeared to
influence women’s satisfaction positively or negatively and therefore, the extent to which they find
the treatment acceptable. These are (1) alongside me, (2) feeling informed and in control, (3) timely
resolution to the physical process, (4) treatment experience and (5) treatment success. A central
feature of these contextual factors is the extent to which women felt that they were supported,
informed and in control.

All of the women’s narratives emphasised the importance that they placed on the care they received
from HCPs and the extent to which they felt supported. It appeared that this care, when positive, was
delivered in the context of a therapeutic relationship involving listening, warmth, empathy, responsiveness
to need and interest in the woman and her experience.Women clearly valued and found this relationship
with HCPs to be beneficial to their well-being. Kornhaber et al.74 described three core features of
therapeutic, interpersonal relationships that are necessary in acute health care: therapeutic listening,
responding to emotions and unmet needs, and patient centredness and therapeutic engagement. There
is evident synchronicity between these concepts and the experiences that women report in this study.
Research evidence further demonstrates the significance of such contact, in that positive therapeutic
relationships are strongly associated with increased satisfaction with care, improved outcomes and
clinical effectiveness.74,75

In contrast, where women in this study experienced care that they perceived as negative, this was
associated with practices that they found to be invalidating, diminishing of their experience and lacking
concern for their needs. Care such as this can increase psychological distress and, furthermore, risks
poor recovery.45,74,76,77 In this study, these experiences more commonly reflected contact with HCPs
in services outside EPUs, such as scanning departments, gynaecology or accident and emergency,
although on occasions their experiences related to EPU or research staff as well. Although recent
research has indicated that improvements may be needed in EPUs too,45 it is nevertheless clear that
acute health-care environments, in particular, struggle with increasing workloads, patient acuity and
technological demands that can result in a lack of person centeredness.74

Nevertheless, our findings suggest that some HCPs in these areas were able to meet women’s psychological
and emotional needs. It therefore seems possible that HCPs may benefit from developing the necessary
skills and knowledge to respond appropriately to women’s psychological needs in the context of
miscarriage.49,78,79 Jensen et al.78 suggest that this may be achieved through tailored education and
training programmes, particularly when they are linked to bereavement care.

Our findings highlighted that feeling informed and in control was important to all of the women
participating in our study. Existing research highlights that women are often dissatisfied with the
amount and quality of information that they receive, as well as the sensitivity with which it is
communicated.45,76,80–82 Therefore, for information to be helpful, our findings have identified a number
of features of information sharing that can assist women to feel informed and in control, thus
enhancing their satisfaction.

First, information needs to be provided in a variety of formats (verbal, written and visual) so that women’s
differing information needs, learning preferences, literacy and language needs are met. Pictorial and
written information served as important reference points and reinforced verbal explanations when it was
difficult to retain information during discussions about treatment options and the potential effects of
medical management. Our participants’ experiences, therefore, suggest that these different forms of
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information need to be used in combination to ensure that women know what to expect and can make
informed decisions.

Second, we have found that women have individual preferences and needs for the information that
they require as well as differing levels of prior knowledge and experience. Some will want information
about other women’s experiences of missed miscarriage and medical management, whereas others
clearly prefer technical information or a combination of the two. Consequently, it seems that HCPs
might benefit from training in advanced communication skills to be able to explore women’s needs
and expectations and tailor their approach accordingly.45,50,79,83 In addition, given women’s variable
experiences of accessing the internet, the provision of written information detailing trusted websites
and what sort of content these provide might assist women to access the additional information that
they require.84 This sort of information may also reduce potential anxiety related to stories that can be
found on the internet.

Third, it seems that information concerning what to expect during and after treatment was essential
for the women participating in our study. We found valuable examples of this that enabled women to
make an informed choice, prepare for their personal care needs during the treatment and manage the
aftermath, particularly when having home-based treatment. In this context, explicit information was
provided on what to expect regarding the extent and duration of blood loss and pain, pain management, care
needs and who to contact in an emergency.Where women were not provided with enough information, this
appeared to negatively influence their satisfaction. In some cases, women appeared to feel that, as a result
of the lack of information, they had not made an informed choice, something that is enshrined in current
health-care policy and guidance.85,86 Thus, it seems a necessary step forward in early pregnancy loss care
to explicitly address women’s information needs for the likely effects of medical management and the
management strategies that they will need going forward.81–83,87

Finally, our findings indicated that information sharing and discussion following completion of the
treatment was highly desirable. Women valued the follow-up scan and contact with HCPs at this
point as an opportunity to bring the physical process to a close and address specific information needs,
including concerns about fertility, available support services and counselling support. Given the evidence
concerning the psychological and emotional impact of miscarriage, it seems likely that the amount of
information required will vary and sensitivity is needed to establish what women need, are ready to hear
and discuss.77,88 Nevertheless, such support is a valuable opportunity to address women’s well-being and
adjustment needs, as well as bring closure to the physical process of the miscarriage.76,81

When considering women’s experience of the treatment, it seems that there are further implications
for miscarriage care arising from our findings, including women’s preference for the location of
the treatment, women’s experience of bleeding and pain and the needs of women who require
further intervention.

Our participants reported that being able to choose their preferred location for undergoing the miscarriage
was influential in their choice of taking part in the trial initially and then again when expressing satisfaction
with the outcomes. Research evidence indicates that being able to undergo medical management at home
is viewed as a safe, effective and acceptable alternative to hospital care for the majority of women.41,89,90

However, given some women’s experiences with the level and intensity of the bleeding and pain, it would
seem particularly important to ensure that women have comprehensive information and support to manage
their needs appropriately during home management.89 Furthermore, it is clear that some women valued the
opportunity to undergo the miscarriage in hospital. It therefore appears that, where possible, the location
of the miscarriage needs to be considered with due regard to the women’s specific needs, understanding
and experiences.41,89,90

Although a proportion of women in our study reported significant pain and/or heavy bleeding during
medical management, some did not. Some research evidence indicates that increased blood loss is
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more common with medical management than with surgical management,48 although not all studies
agree.91 Davis et al.48 suggest that severity of bleeding is more likely to be greater in younger and
parous women and when the pregnancy is of longer gestation. However, it seems that limited research
evidence exists that has explored the characteristics that are most likely to be associated with heavy
blood loss and/or bleeding. Therefore, it would seem that further research exploring the factors
influencing heavy bleeding and/or pain might provide information, which can aid in decision-making,
treatment and management.

Our findings are consistent with existing research in finding that the failure of medical management,
and thus the need for surgery, or the need for further intervention because of an incomplete resolution,
increases the likelihood of dissatisfaction with treatment.32,36,37,42,43 Although women were mainly satisfied
with the intervention that they ultimately received to resolve the physical process of the miscarriage, they
nevertheless appeared to experience emotional distress. This distress was particularly evident in the case
of women who reported difficulties with the care provided and/or extended delays to resolution.

Research suggests that women experiencing missed miscarriage may have a greater need for post-
miscarriage counselling and follow-up.53,56 Furthermore, Kong et al.42 suggest that women with high
baseline scores of psychological distress following miscarriage may particularly benefit from follow-up
counselling. We, therefore, suggest that women experiencing a delayed resolution to their miscarriage
may have a significant need for follow-up support and counselling.

In addition to the findings on satisfaction and acceptability, we have also identified additional elements
that we believe add important context to the experience of care and treatment for women experiencing
miscarriage and in particular, missed miscarriage. These are (1) women’s personal journey, (2) active
management and (3) women’s experience of missed miscarriage.

Despite being a commonplace occurrence, our findings demonstrate that miscarriage is a significant
event in a woman’s life when the pregnancy is wanted. Consistent with the experience of the women
in this study, research evidence suggests that the process of planning, conceiving and being pregnant
involves fundamental changes to identity and selfhood as a woman prepares to become a mother.46,92,93

As our findings illustrate, women re-evaluate their lives, make plans and appear to be developing an
‘internal sense of motherhood’.93

In this context, miscarriage may be experienced as a traumatic event in which women grieve for the
loss of their baby as well as the hoped-for future they had envisaged.94,95 Furthermore, miscarriage may
cause some women to feel caught in an ‘in-between state’, unable to return to their previous concept
of self, but equally unable to continue their journey to becoming a mother.94,95 This may have consequences
for emotional well-being, particularly where the threat that motherhood will never be realised increases,
such as with recurrent miscarriage, IVF or where women are trying to conceive later in their reproductive
life. This emotional and personal journey frames women’s experience of miscarriage care and treatment
and their recovery. Our participants’ experiences of the actions of HCPs in validating or minimising their
changing identity and self-concept highlights the powerful impact that these professionals can have on a
women’s well-being at this time.53 This adds further weight to the need for training and education for
HCPs. It also supports women’s view that follow-up counselling and support should be offered.76,81,96

Furthermore, it seemed that there are features of a missed miscarriage that may be particularly
influential in the shock and distress following diagnosis. We found that women varied in the extent
to which they are aware that something was wrong and even where they had experienced bleeding
and/or pain, this is most commonly late in the first trimester. Consequently, women had begun to
develop strong attachments to their baby as well as the aforementioned changes to identity. In this
context, our participants experienced powerful emotional dissonance when discovering that their baby
had died some weeks ago, while they continued to believe themselves to be pregnant and in some
instances had ongoing pregnancy symptoms. It appeared that women may feel a sense of betrayal,
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that their bodies have ‘tricked’ them into believing they were having a baby. Given that existing
literature identifies that unspoken emotions influence women’s decision-making, it seems important
that HCPs are aware of the potential impact that these feelings have and the implications that they
have for their approach and the support that they offer.41,44

One way in which this experience might influence decision-making is apparent in our findings. In
common with another study,41 our participants’ experience suggests that, in the light of the diagnosis,
active management of miscarriage is preferable to them. Being able to achieve closure and reclaim
their body would appear to be strong influencing factors in women’s decisions to reject expectant
management in favour of an approach that brings the physical experience of the miscarriage to a
close in a timely way. Active management also enables these women to achieve a sense of control and
manage the impact of the miscarriage within the context of the competing demands on their lives.
So, although existing guidance recommends expectant management for missed miscarriage,6 it would
appear that in the context of missed miscarriage, women’s preference in our study was for an active
and managed solution that achieves a timely resolution.

Strengths and limitations
There are strengths and limitations to this aspect of the study. We have considered the perspectives of
42 women taking part in the MifeMiso trial. We were able to recruit a range of participants representing
different characteristics and demographics and achieve saturation in the thematic structure that we
developed. This is therefore a large qualitative sample that has resulted in new insights and a depth of
understanding of women’s experiences of medical management of missed miscarriage. These women’s
experiences are likely to be transferable to women in similar contexts and we believe we have provided
sufficient detail from which transferability to different contexts can be assessed. Nevertheless, this study
relates to women’s experience of medical management for missed miscarriage in the UK, where EPUs
have been in place for more than 20 years. This needs to be considered when exploring transferability of
the results in countries with health-care systems that differ from this provision.

Our study has focused on women’s perspectives of medical management of missed miscarriage. Although
it is a strength of this research that it provides an in-depth exploration of women’s experiences, it would
have been further strengthened by considering the perspectives of professionals and partners alongside
the women. This would have provided a broader, systemic consideration of the experience of medical
management of missed miscarriage and the contextual factors influencing satisfaction. Considering these
different perspectives may have contributed towards the development of a model of best practice for
women and their partners. However, given that patient experience is considered to be a central tenent
of clinical safety and effectiveness,75,86 our findings offer an important insight into women’s experience of
medical management of missed miscarriage. In particular, we have been able to highlight the factors that
positively influence satisfaction, a finding that has been largely absent from existing research.

One limitation of the study is that it only compares two different regimens for the medical management
of missed miscarriage, and therefore cannot compare this against expectant management. However,
our research group are currently undertaking a network meta-analysis that will estimate the relative
effectiveness and safety profiles for all methods of management of miscarriage and rank the available
methods according to their effectiveness and safety profile.97

Another potential limitation is that the observed effect size was smaller than that considered in the
sample size calculation. The observed difference in primary outcome rates between the two treatment
groups was 7.6%, which is lower than the 10% difference that was deemed important by the survey of
clinicians prior to commencing the study.

One final limitation of the qualitative study is the absence of the perspective of South Asian women.
Existing research findings98 emphasise that participation of South Asian people in health research is
likely to be increased if opportunities are provided to develop trusting and personal relationships.
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It therefore seems possible that a reason for the non-participation of South Asian women in this
study reflects constraints of time and frequency of contact, which limited opportunities to develop
a relationship that might facilitate their participation. Solutions to this will need to be addressed
in subsequent research to ensure that the perspectives of women from South Asian communities
are heard.
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Chapter 5 Health economics analysis

Parts of this chapter are reproduced or adapted with permission from Chu et al.1 This is an Open
Access article distributed in accordance with the terms of the Creative Commons Attribution

(CC BY-NC-ND 4.0) license, which permits others to copy and redistribute this work, for non-commercial
use, provided the original work is properly cited. See: https://creativecommons.org/licenses/by/4.0/.
The text below includes minor additions and formatting changes to the original text.

Parts of this chapter are reproduced or adapted with permission from Okeke Ogwulu et al.99 This is
an Open Access article distributed in accordance with the terms of the Creative Commons Attribution
(CC BY 4.0) license, which permits others to copy and redistribute this work, for non-commercial
use, provided the original work is properly cited. See: https://creativecommons.org/licenses/by/4.0/.
The text below includes minor additions and formatting changes to the original text.

Introduction

This chapter reports the economic evaluation conducted alongside the MifeMiso trial. The overall aim
of the economic evaluation was to assess the resource use costs, clinical outcomes and health-related
quality of life associated with the use of the combination of mifepristone and misoprostol (the MifeMiso
intervention) compared with misoprostol alone in the medical management of a missed miscarriage.

The primary economic evaluation was a within-trial cost-effectiveness analysis (CEA) based on the
outcome of additional cost per additional successfully managed miscarriage. We also conducted a
cost–utility analysis (CUA), with the outcome measured in terms of quality-adjusted life-years (QALYs)
gained at specified end points. In addition to the within-trial analysis, a decision-analytic model was
developed to assess the cost-effectiveness of the medical management of missed miscarriage with
mifepristone plus misoprostol (as explored in the trial), compared with alternative strategies beyond
the trial comparisons, including surgical and expectant management and the current practice of medical
management, based on available secondary sources.

The report for the trial analysis and the model-based analysis are presented separately – first the
within-trial economic evaluation and then the model-based economic evaluation.

Health economic analysis objectives

To explore the relative cost-effectiveness of the combination of mifepristone and misoprostol
(the MifeMiso intervention) compared with misoprostol alone in the medical management of a
missed miscarriage.

Health economic analysis methods

All statistical analyses were performed using Stata® 15 (StataCorp LP, College Station, TX, USA).
The economic evaluation adopted the perspective of the NHS; hence, only direct health-care costs
were included. Costs from a Personal Social Services perspective were likely to be negligible and so
were not collected. As part of the sensitivity analyses, we explored a range of costs. Given the duration
of the trial, discounting was not applied to either the costs or outcomes. The reporting of the economic
evaluation is in keeping with the Consolidated Health Economic Evaluation Reporting Standards
(CHEERS) statement.100
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Data collection
Data on resource use and outcomes were collected during the MifeMiso trial using researcher-recorded
trial collection forms. Data on health utility were collected using the EQ-5D-5L questionnaire.101 As in
standard practice, for the base-case analysis, only resource use incurred because of the trial intervention
was considered. To calculate the total cost of the treatment, resource use data were multiplied by
relevant unit costs.

Outcomes
The primary outcome of the economic evaluation, based on the main outcome of the trial (failure
to spontaneously pass the gestational sac within 7 days post randomisation) was the number of
successfully managed miscarriages. In keeping with the recommendation of NICE,101 an additional
outcome of the economic evaluation was the QALYs gained. The QALY is a single index measure
incorporating both quantity and quality of life using health utilities.101

Some secondary clinical outcomes explored in the economic evaluation were the number of women
who needed surgical intervention to resolve the miscarriage and the number of women who needed
additional doses of misoprostol.

Resource use and costs
Resource use data within the NHS (secondary care costs) were collected to estimate the overall cost of
drug administration, management of miscarriage and follow-up care (until discharge from EPU care)
associated with the two groups of the trial. For each resource item, unit costs (see Table 13) were
identified from established national sources such as the NHS Reference Costs 2018–19102 and the
Personal Social Services Research Unit (PSSRU) costs.103 In cases where there are different categories
associated with resource use, weighted averages were used (see Table 13). All costs were reported in
2019–20 Great British pounds values and cost estimates from earlier years were inflated using the
NHS Cost Inflation Index (NHSCII).103

TABLE 13 Unit costs of resource items (prices in £2019–20)

Resource use items
Unit cost
(£)a Sourceb

Medication

Mifepristone (Mifegyne®) 200 mg 18 BNF104

Misoprostol (Topogyne®) 800 µg 16 BNF104

Vaginal misoprostolc (Mysodelle®) 800 µg 372 BNF104

Secondary care costs

Hospital visit 150 PSSRU 2002105

Emergency visit 98 NHS Reference Costs 2018–19102 (VB09Z VB11Z)

Outpatient admission (specialised non-routine U/S) 127 NHS Reference Costs 2018–19102 (NZ22Z)

Inpatient admission (< 24 hours) 325 NHS Reference Costs 2018–19102 (MA54Z
MA55A MA55B MA56 A MA56B)

Night of patient admission 413 NHS Reference Costs 2018–19102 (MA51Z
MA52A MA52B MA54Z MA55B)

Surgical management (dilatation and evacuation) 1462 NHS Reference Costs 2017–18106 (MA17C MA17D)

Manual vacuum aspiration (MVA) 1182 NHS Reference Costs 2017–18106 (MA19A MA19B)

a Inflated to 2019–20 costs using the UK NHS Cost Inflation Index.103

b When the NHS categories differ from ours, data were extracted from the closest match. When there are different
categories associated with resource use, weighted averages were used.

c Used for the sensitivity analysis.
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The main resource categories related to miscarriage that were collected included:

l the quantity of medication administered.
l the management of miscarriage in terms of the number of visits to secondary care facilities, such as

outpatient visits, emergency visits and hospital admissions until final discharge, for example, if
surgery is needed to resolve the miscarriage.

l The frequency of AEs and complications, such as blood transfusion and infection.

Drug administration (medication cost)
The trial medication was a single dose of 200 mg of mifepristone, taken orally after confirmation of
missed miscarriage by pelvic ultrasound scan. The cost of mifepristone (Mifegyne,® 200mg) was identified
from the British National Formulary (BNF)104 as £52.66 for a pack of three oral tablets, equivalent to £17.55
per 200-mg tablet (Table 13). As every woman in the trial received an initial dose of vaginal, oral or
sublingual 800 μg of misoprostol, this cost was not included in the analysis.

However, for women who required additional doses of misoprostol, these were costed. The BNF provides
the cost of 400 µg of oral misoprostol (Topogyne®, 400 µg) as £128.00 for a pack of 16 tablets; therefore,
a 400-µg tablet costs £8, which is equivalent to a cost of £16 for two tablets (800 µg). The routine practice
within the NHS is to use oral tablets for vaginal and sublingual administration. Hence, the same cost was
applied for all misoprostol administration irrespective of the route. A cost was not available in the BNF for
sublingual misoprostol; however, the cost of misoprostol for vaginal administration (Mysodelle®, 200 µg)
was provided as £465 for a pack of five tablets, which is equivalent to £372 for 800 µg. The impact of the
cost of vaginal misoprostol was explored in a sensitivity analysis.

Management of miscarriage (secondary care cost)
Resource use data were collected on the number of visits to the hospital and the emergency
department as well as the number of outpatient admissions, inpatient admissions (a hospital stay of
< 24 hours) and nights of admissions (a stay of > 24 hours). The cost of a regular hospital visit was
obtained from the PSSRU.105 For the cost of an emergency visit, the weighted average of emergency
medicine for patients who require a category 0–2 treatment and a category 0–1 investigation were
obtained from the NHS Reference Costs 2018–19.102

Outpatient admission in the trial literature involved procedures such as an additional ultrasound and
was, therefore, costed as an antenatal visit with a non-routine ultrasound.102 Inpatient admission was
described in the trial literature as the admission of a participant because of vaginal bleeding or any
complication for observation. The trial literature further assumed that bleeding ceased and the
participant was discharged on the day of admission and, hence, this situation was costed as a
day-case management of medical/surgical, abortion or miscarriage care102 (Table 14). Nights in the
hospital were recorded as inpatient night admissions costs within the trial. The weighted average
cost per non-elective long-stay day was obtained102 to arrive at a mean cost per patient night of
admission (see Table 14).

Further non-medical intervention for the miscarriage was categorised within the trial as manual
vacuum aspiration (MVA) and surgical management (dilatation and evacuation) of miscarriage.
These costs were obtained from the corresponding HRGs in the NHS cost schedule 2017–18.106

Measuring health-related quality of life
To calculate QALYs for the CUA, health utility data were collected using the EQ-5D-5L questionnaire.101

The EQ-5D-5L questionnaire is a self-reported preference-based measure of health-related quality-of-
life index, which assigns a weight to different health states. It consists of five dimensions: mobility,
self-care, usual activities, pain or discomfort, and anxiety or depression. Each dimension has five levels
of functioning: no problem, slight problems, moderate problems, extreme problems and unable to.
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The EQ-5D-5L measure produces a possible 3125 distinct health states ranging from 11111 (full health)
to 55555 (worst health).

Responses to the EQ-5D-5L were collected at baseline and at 6 or 7 days and 21 days post randomisation
and at discharge from EPU care. For women in the trial that had a negative pregnancy test following the
intervention, day 21 was the point of discharge. Baseline EQ-5D-5L data were collected immediately after
randomisation. Follow-up EQ-5D-5L data were also collected at different clinical contact points.

TABLE 14 Calculating unit costs

HRG code HRG label
Number
of cases

Unit
costs (£)

Inpatient admission (< 24 hours)

MA54Z Medical, abortion or miscarriage care, from 14–20 weeks’ gestation 1222 410

MA55A Medical, abortion or miscarriage care, from 9 to < 14 weeks’
gestation, with insertion of long-acting contraceptive

660 390

MA55B Medical, abortion or miscarriage care, from 9 to < 14 weeks’
gestation, without insertion of long-acting contraceptive

7124 317

MA56A Medical, abortion or miscarriage care, < 9 weeks’ gestation, with
insertion of long-acting contraceptive

1504 296

MA56B Medical, abortion or miscarriage care, < 9 weeks’ gestation, without
insertion of long-acting contraceptive

15,549 311

Weighted average inflated to 2019–20 prices 325

Inpatient nights of admission

MA51Z Surgical, abortion or miscarriage care, from 14–20 weeks’ gestation 549 3943

MA52A Surgical, abortion or miscarriage care, < 14 weeks’ gestation, with
insertion of long-acting contraceptive

37 2549

MA52B Surgical, abortion or miscarriage care, < 14 weeks’ gestation, without
insertion of long-acting contraceptive

3045 2705

MA54Z Medical, abortion or miscarriage care, from 14–20 weeks’ gestation 465 3444

MA55A Medical, abortion or miscarriage care, from 9 to < 14 weeks’
gestation, with insertion of long-acting contraceptive

80 832

MA55B Medical, abortion or miscarriage care, from 9 to < 14 weeks’
gestation, without insertion of long-acting contraceptive

367 1875

Weighted average inflated to 2019–20 pricesa 413

Type of surgery

MA17C Dilatation and evacuation, < 14 weeks’ gestation 9878 1296

MA17D Dilatation and evacuation, 14–20 weeks’ gestation 1642 2111

Weighted average inflated to 2019–20 prices 1462

MA19A Vacuum aspiration with cannula, < 14 weeks’ gestation 39,593 1115

MA19B Vacuum aspiration with cannula, 14–20 weeks’ gestation 1560 1816

Weighted average inflated to 2019–20 prices 1182

a Weighted average £2865, divided by 7 to get the unit cost per night.
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Serious adverse events
Data on SAEs were collected using SAE forms. The trial’s literature defines a SAE as an untoward event
resulting in maternal death, immediate threat to life, hospitalisation or persistent or significant disability.
Only clinically specified SAEs deemed to have arisen from the trial intervention were considered to be
relevant to the economic analysis. As there were no SAEs that were clearly related to the administration of
mifepristone, we did not include such costs in the analysis.

Missing data
Multivariate regressions and t-tests were used to explore whether or not resource use and QALY
values missingness could be predicted by other variables in the existing data.107 If the associations
between variables were not statistically significant at the 5% level, we assumed that data were missing
completely at random. Based on this assumption, missing costs and QALY values were imputed using
multiple imputations108 by applying chained equations with predictive mean matching across
25 imputations.109

Primary cost-effectiveness analysis
A within-trial incremental CEA was conducted to estimate the costs and benefits of a combination of
mifepristone and misoprostol (the MifeMiso intervention) compared with misoprostol alone. The CEA, which
is the base-case primary analysis, was expressed in terms of the cost per successfully managed miscarriage.
The analysis focused on the secondary care costs for participants incurred within the trial period.

The total cost during the trial period was estimated by multiplying the resource items used by the
corresponding unit cost and summing these costs. We calculated the mean total cost and mean total
resource use for participants across trial groups. Given the skewness inherent in most cost data and
the concern of economic analyses with mean costs, using the bias-corrected and accelerated (BCa)
non-parametric bootstrap method110 95% CI around mean differences were estimated by analysing
1000 resamples.

Multivariate cost analyses were conducted using seemingly unrelated regressions111,112 to assess
heterogeneity in the trial population. Seemingly unrelated regression is an accepted method that
factors in any congruity in the error terms between costs and outcomes113 and is robust to skewed
data. Based on the minimisation variables for the trial, model covariates included baseline data on
maternal age (< 30 or ≥ 30 years), BMI (< 35 or ≥ 35 kg/m2), gestational age (< 70 or ≥ 70 days) and
the quantity of bleeding (PBAC score: ≤ 2 or ≥ 3). All results were presented as mean values with
standard deviations (SDs) and, when applicable, as mean differences in costs and effects with 95% CIs.

Incremental cost-effectiveness ratios (ICERs) were calculated by dividing the difference in mean total
cost by the difference in the number of successfully managed miscarriages between the trial groups.
The ICER is a measure that depicts the additional cost ascribed to an additional effect. We used the
formula below to calculate ICERs. Here C represents cost and E represents effects.

ICER =
CMifeMiso − CMiso

EMifeMiso − EMiso

(1)

To quantify the uncertainty that is often attributable to sampling variations, we resampled the joint
distribution in the mean cost and outcome difference using non-parametric bootstrapping.114 The
distributions were simulated 5000 times to generate paired estimates of incremental costs and
outcomes, which were plotted in a cost-effectiveness plane.115 A cost-effectiveness plane comprises
four quadrants: north-east, north-west, south-east and south-west. The scatterplot that is produced
on the plane represents the simulations. Depending on the location of the scatterplot dots on the
quadrant, an intervention may be judged as more effective and more costly (north-east), more effective
and less costly (south-east), less effective and less costly (south-west) or less effective and more costly
(north-west) than the alternative intervention.
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Cost-effectiveness acceptability curves (CEACs) were generated to depict the probabilities that the
combination of mifepristone and misoprostol for the medical management of miscarriages is a cost-
effective intervention compared with misoprostol alone across a range of values representing the
decision-maker’s willingness to pay (WTP) for an additional benefit.116

Cost-utility analysis
The EQ-5D-5L values were converted to utility scores using the interim crosswalk value set for the UK
population.117 This involved mapping the EQ-5D-5L scores back to the EQ-5D-3L valuation set, as
recommended by NICE.101 At each time point, participants’ responses to the EQ-5D-5L questionnaires
were converted to utility score ranging from –0.594 (for worst health description) to 1.000 (for full health).
Multiple imputations as described earlier were used to estimate missing EQ-5D-5L scores.

The number of QALYs gained by each participant was calculated with the area under the curve method using
the trapezoidal rule. This method links the utility scores of each participant at different time points. To avoid
bias, QALYs were estimated using multiple linear regressions with baseline EQ-5D-5L utility (in addition to
other minimisation variables) as a covariate to adjust for any difference between the trial groups.118

An incremental CUA was conducted to estimate the differences in costs and QALYs between the trial
groups. The mean total QALYs across participants in the trial was calculated. We divided the cost
difference between the two groups by the difference in QALYs gained to estimate the ICER and
reported the outcome in terms of additional cost per additional QALYs gained. As the distribution of
QALYs is typically skewed, 95% CIs around mean values were calculated based on 1000 replications
using the bias-corrected and accelerated (BCa) bootstrap method. A CEAC was constructed to show
the probability of the MifeMiso intervention being cost-effective across a range of possible values of
WTP for an additional QALY.

Typically, ICERs are compared against the benchmark thresholds for cost-effectiveness in the NHS
context of £20,000 to £30,000 per QALY gained, as recommended by NICE.116 An ICER below £20,000
per QALY suggests that the intervention is a cost-effective alternative. An ICER above £30,000 per
QALY suggests that the intervention is not cost-effective. For values between £20,000 and £30,000,
the result is indeterminate.

Sensitivity analysis
One-way and/or multiway sensitivity analyses were performed, depending on the results of the
deterministic analysis. These comprised an exploration of alternative unit costs applied to the different
resources used or the variation of some parameters while leaving others at their baseline value. When
appropriate, these analyses were combined with the stochastic sensitivity analysis. Sensitivity analysis
was used to quantify the inherent uncertainty relating to assumptions and sampling variations in the
methods used for the economic analysis and ultimately assess the generalisability of the results.

Sensitivity analyses for the CEA included:

l Exploring an alternative cost for additional misoprostol via the vaginal route – for the base-case
analysis, as per the practice within the NHS, the additional doses of misoprostol were costed as the
same irrespective of the route of administration (oral, vaginal or sublingual). The cost of 800 µg of
vaginal misoprostol is £372 whereas the equivalent dose in the form of oral tablets costs £16.
We explored the impact of assigning different costs (according to the route) on the analysis.

l Removing the cost of additional doses of misoprostol – in a situation where initial treatment was
successful, there will be no need for additional doses of misoprostol. Hence, we explored the impact
of removing these costs.

l Removing the cost of surgery – again, given a successful initial treatment, there would be no need
for surgery.

l Imputation of missing secondary care costs – an analysis was carried out to assess the impact of
missing outcome data on the analysis for all women with primary outcome data.
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Sensitivity analyses for the CUA included:

l In the trial protocol, the plan was to derive utilities from EQ-5D-5L data using the English values.119

However, following a recent recommendation by NICE,101 we used the crosswalk value set for the
base-case analysis. For the sensitivity analysis, therefore, we explored the impact of using the
English values.

l Some authors recommend adjusting for the baseline utility when calculating QALYs. In the
sensitivity analyses, we assessed the effect of not adjusting for baseline utility values.

Within-trial economic evaluation results

A total of 711 women were recruited for the MifeMiso trial, of whom 357 were randomised to the
mifepristone plus misoprostol group, and 354 were randomised to the placebo plus misoprostol group.
Of the 711 women recruited, seven were lost to follow-up and six withdrew from the trial. In addition,
there were two women with a missing primary outcome. Women were included in the economic
analyses if they had data for the primary outcome measure; hence, a base-case analysis was conducted
for 696 women (348 in each group).

Outcomes
Of the 696 women with primary outcome data (Table 15), 289 (83%) in the mifepristone plus
misoprostol group and 266 (76%) women in the placebo plus misoprostol group had a complete
resolution of the miscarriage by day 6–7 post randomisation. This translates to an effect difference of
6.6% (95% CI 0.7% to 12.5%).

A breakdown of the resource use data by the trial group is presented in Table 16. For all resource use
items with the exception of nights of admissions, women in the placebo group utilised, on average,
more resources than women in the intervention group. These differences are also reflected in the
costs, as shown in Table 17, which presents the mean secondary care costs per woman by trial group.

Mean total costs
The mean total cost by trial group for different variables is presented in Table 18. The mean hospital
costs per woman for the trial period was £621 in the intervention group and £803 in the placebo
group, generating a mean cost difference of –£182 (95% CI –£338 to –£26).

TABLE 15 Clinical outcomes

Outcomes
Mifepristone plus misoprostol
group (N= 348), n (%)

Placebo plus misoprostol
group (N= 348), n (%)

Bootstrap difference,
adjusted mean (95% CI)

Primary outcome

Successfully managed
miscarriage

289 (83.05) 266 (76.44) 0.066 (0.007 to 0.125)

Secondary outcome

Need for surgery 62 (17.82) 87 (25.00) –0.072 (–0.133 to –0.011)

Surgery complication 4 (6.45) 5 (5.75) 0.003 (–0.019 to 0.014)

Need for additional
misoprostol

50 (14.37) 65 (18.68) –0.043 (–0.097 to 0.011)
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TABLE 16 Mean resource use across trial groups

Resource items

Mifepristone plus misoprostol
group (N= 348)

Placebo plus misoprostol
group (N= 348)

Bootstrap difference,a

adjusted mean (95% CI)Mean SD n Mean SD n

Secondary care costs

Hospital visit 0.67 1.18 340 0.92 1.32 343 –0.25 (–0.44 to –0.06)

Emergency visit 0.19 0.43 340 0.29 0.65 343 –0.10 (–0.18 to –0.02)

Outpatient admission
(specialised non-routine
ultrasound scan)

0.40 0.99 338 0.51 1.01 343 –0.11 (–0.25 to 0.04)

Inpatient admission
(< 24 hours)

0.21 0.46 340 0.28 0.53 343 –0.08 (–0.15 to –0.002)

Nights of patient admission 0.20 0.78 340 0.17 0.52 343 0.03 (–0.08 to 0.13)

Additional dose of misoprostol 0.14 0.35 348 0.19 0.39 348 –0.04 (–0.10 to 0.01)

Surgical management
(dilatation and evacuation)

0.14 0.34 348 0.19 0.40 348 –0.06 (–0.11 to –0.005)

Manual vacuum aspiration 0.04 0.20 348 0.06 0.23 348 –0.01 (–0.05 to 0.02)

a The difference has been adjusted to take into account minimisation variables.

TABLE 17 Disaggregated costs by trial groups (prices in £2019–20)

Resource item

Mifepristone plus misoprostol
group (N= 348)

Placebo plus misoprostol
group (N= 348) Bootstrap mean cost

difference,a adjusted
mean (95% CI)Mean SD Mean SD

Intervention 18 0 0 0

Secondary care costs

Hospital visit 100 177 138 198 –37 (–65 to –9)

Emergency visit 18 42 28 64 –10 (–18 to –2)

Outpatient admission
(specialised non-routine
ultrasound scan)

50 125 64 128 –14 (–33 to –6)

Inpatient admission
(< 24 hours)

68 148 92 172 –24 (–48 to –0.79)

Nights of patient admission 81 323 71 213 11 (–31 to 53)

Additional dose of misoprostol 3 8 4 9 –0.77 (–2 to 0.5)

Surgical management
(dilatation and evacuation)

197 500 281 577 –85 (–165 to –4)

Manual vacuum aspiration 50 240 68 276 –17 (–55 to 22)

a The difference has been adjusted to take into account minimisation variables.
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Cost-effectiveness analysis
The primary cost-effectiveness outcome of the MifeMiso trial was the cost of a successfully managed
miscarriage as evidenced by the passage of the fetal sac by day 6 or 7. The analysis showed that the
combination of mifepristone and misoprostol was more effective than misoprostol only, with an
additional gain in seven successfully managed miscarriages per 100 women (Table 19). The use of
mifepristone plus misoprostol resulted in a cost saving of £182 (95% CI £26 to £338) per woman.

The results of 5000 bootstrap replications plotted on the cost-effectiveness plane for the primary analysis
is presented in Figure 9. Each point on the plane depicts a pair of incremental cost and incremental
effectiveness estimates for the comparison between the trial groups. As shown in the figure, the majority
of the scatter plots are in the south-east quadrant. This suggests that the MifeMiso intervention is
dominant (i.e. less costly and more effective).

TABLE 18 Mean costs per woman (prices in £2019–20)

Cost

Mifepristone plus misoprostol
group (N= 348)

Placebo plus misoprostol
group (N= 348)

Bootstrap difference,
adjusted mean (95% CI)Mean SD Mean SD

Intervention 18 0 0 0

Hospital visits/admissions 328 629 388 556 –58 (–148 to 32)

Need for surgery 248 537 349 609 –101 (–185 to –18)

Additional dose of
misoprostol

3 8 4 9 –0.77 (–2 to 0.5)

Mean total cost 580 1012 741 1028 –161 (–309 to –12)

TABLE 19 Cost per point change in primary outcome results

Treatment
Mean
cost (£)

Mean
effect

Cost difference (£)
(95% CI)

Effect difference
(95% CI) ICER (£)

Mifepristone plus
misoprostol

621 0.831 –182 (–338 to –26) 0.066 (0.007 to 0.125) Dominant

Placebo plus misoprostol 803 0.764
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FIGURE 9 Cost-effectiveness plane for the primary outcome.
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Figure 10 provides the CEAC for the primary analysis, which illustrates the probability of the intervention
being cost-effective at various values of decision-makers’ WTP per additional successfully managed
miscarriage. The figure shows that for thresholds of WTP > £3000, the probability of the MifeMiso
intervention being cost-effective is over 90%.

Cost-utility analysis

Utility and quality-adjusted life-years
The response rates for the health economics participant-completed EQ-5D-5L questionnaires are
presented in Table 20. There was a progressive decrease in data over the trial. Complete economic data
were available for 593 (85%) women (intervention group, n = 296; placebo group, n = 297).

Of particular note is the data collected on discharge from the EPU, which were available for < 17% of
the participants. The low level of data available for this variable is mostly because the last contact
for women who had a negative pregnancy test following the intervention was on day 21. Owing to the
paucity of data at discharge from the EPU, these data were not included in the analysis. In addition, the
time points for discharge from EPU varied for each woman and it would be inappropriate to include
the time points for discharge from EPU in the total QALYs calculation.

The level of missingness of the EQ-5D-5L data shows that, at day 21, complete data were available for
approximately 85% of women in both groups. Comparisons were made between baseline covariates
and the missing utility scores and t-tests were used to assess the rate of missingness. Although no
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FIGURE 10 The CEAC for the primary outcome.

TABLE 20 The EQ-5D-5L response rates

Time point
Mifepristone plus misoprostol
group, n (%)

Placebo plus misoprostol
group, n (%) Total Missing

Baseline 348 348 696 0

Day 6–7 337 336 673 23

Day 21 300 303 603 93

Discharge 59 55 114 582

Complete data baseline to day 21 296 297 593 103
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relationship was found between age, BMI, gestational age or quantity of bleeding, missingness was
related to baseline utilities. EQ-5D-5L scores were lower for individuals with missing data.

The EQ-5D-5L responses were converted into utility scores using the Crosswalk tariff. EQ-5D-5L
scores at different trial time-points are shown in Table 21. For all time points except for discharge from
EPU, the utility scores were higher in the intervention group than in the placebo group.

The mean QALYs attained over the trial period were estimated using the area-under-the-curve method
(Table 22). These estimates are based on data for participants with complete EQ-5D-5L data from
baseline to day 21. The CUA showed a slight effect in the intervention group compared with the
placebo group with a QALY difference of 0.0004 (95% CI –0.0001 to 0.001). The combination of
mifepristone and misoprostol remained a cost-saving intervention.

The cost-effectiveness plane for the CUA (complete-case analysis) is presented in Figure 11. As
illustrated by the figure, the majority of the scatter plots are in the south-east quadrant, suggesting
that the MifeMiso intervention is dominant (i.e. less costly and more effective). The CEAC (Figure 12)
shows that for all WTP thresholds, the probability of MifeMiso being cost-effective is > 50%.

Similar analyses were conducted on the QALYs following the application of multiple imputations
(Table 23 and Figure 13).

TABLE 21 Utility and QALY estimates: EQ-5D-5L scores

Measure

Mifepristone plus misoprostol
group (N= 348)

Placebo plus misoprostol
group (N= 348) Bootstrap mean cost

difference, adjusted
mean (95% CI)n Mean SD n Mean SD

Baseline EQ-5D-5L
score

348 0.8776 0.1370 348 0.8716 0.1325 0.0058 (–0131 to 0.247)

Baseline EQ-VAS 348 76.7 20.1 348 77.4 19.9 –0.80 (–3.8 to 2.2)

Day 6/7 EQ-5D-5L
score

337 0.8558 0.13754 336 0.8291 0.1742 0.0269 (0.0023 to 0.0515)

Day 6/7 EQ-VAS 337 77.4 18.7 336 77.0 18.8 0.39 (–2.4 to 3.2)

Day-21 EQ-5D-5L score 300 0.9129 0.1307 303 0.9081 0.1345 0.0060 (–0.0150 to 0.0269)

Day-21 EQ-VAS 300 85.1 15.6 303 84.2 16.3 0.88 (–1.7 to 3.5)

Discharge EQ-5D-5L
score

59 0.8809 0.1815 55 0.9182 0.1076 –0.0353 (–0.0892 to 0.0185)

Discharge EQ-VAS 59 81.9 17.1 56 85.2 13.0 –3.46 (–8.9 to 1.96)

Total QALYs 296 0.0324 0.0039 297 0.0319 0.0045 0.0004 (–0.0001 to 0.001)

Total imputed QALYs 348 0.0324 0.0040 348 0.0317 0.0046 0.0005 (0.0000 to 0.001)

TABLE 22 Cost per point change in QALYs results

Treatment
Mean
cost (£)

Mean
effect

Cost difference (£)
(95% CI)

Effect difference
(95% CI) ICER (£)

Mifepristone plus misoprostol 621 0.0324 –182 (–338 to –26) 0.0004 (–0.0001 to 0.001) Dominant

Placebo plus misoprostol 803 0.0319
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Sensitivity analysis

One-way deterministic sensitivity analyses were carried out using alternative costs for resource use
items. For all scenarios (Table 24), the use of mifepristone and misoprostol remained less costly and
more effective than misoprostol alone. Similarly, the sensitivity analyses conducted on the QALYs did
not find any impactful differences (Table 25).
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FIGURE 11 Cost-effectiveness plane for the CUA.
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FIGURE 12 The CEAC for the CUA.

TABLE 23 Cost per point change in imputed QALYs results

Treatment
Mean
cost (£)

Mean
effect

Cost difference (£)
(95% CI)

Effect difference
(95% CI) ICER (£)

Mifepristone plus misoprostol 621 0.0324 –182 (–338 to –26) 0.0005 (0.0003 to 0.001) Dominant

Placebo plus misoprostol 803 0.0317
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FIGURE 13 Imputed QALYs: (a) cost-effectiveness plane; and (b) CEAC.

TABLE 24 Sensitivity analysis for the CEA

Sensitivity analyses

Mean costs (£)

Cost difference (£),
adjusted mean (95% CI) ICER (£)

Mifepristone plus
misoprostol (SD)

Placebo plus
misoprostol (SD)

Different cost for vaginal route
of additional dose of misoprostol

621 (1030) 794 (1058) –173 (–329 to –17) Dominant

Removing costs for additional
dose of misoprostol

577 (1010) 737 (1026) –160 (–314 to –5) Dominant

Removing costs for surgery 331 (632) 391 (558) –59 (–148 to 30) Dominant

Imputation of hospital care costs 590 (1012) 746 (1030) –156 (–305 to 7) Dominant
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Discussion of the within-trial economic evaluation

The main analysis was a CEA in terms of cost per successfully managed miscarriage. A CUA that was
reported in terms of QALYs was also conducted. We collected utility values at specified timelines using
the EQ-5D-5L questionnaire.

Principal findings
The results of the primary CEA suggest that theMifeMiso trial intervention (the combination of mifepristone
and misoprostol) was less costly than the use of misoprostol only for the management of a missed
miscarriage, with a cost saving of £182 (95% CI £26 to £338). The trial intervention is also more effective
and led to an additional 6.6 (95% CI 0.7% to 12.5%) completely resolved miscarriages per 100 women.
Hence, the combination of mifepristone and misoprostol is less costly and more effective, which suggests
that ‘MifeMiso’ is a dominant intervention for the trial participants.

Similarly, the CUA showed that the intervention was slightly more effective for the management of a
missed miscarriage with an additional QALY of 0.0004 (95% CI –0.0001 to 0.001). However, owing to
limited data for the CUA, the results should be interpreted with caution. Sensitivity analyses were
conducted to explore the robustness of primary analysis results to changes in the assumptions made.
The conclusions drawn from the main analysis were shown to be robust to all sensitivity analyses.

Strengths and limitations of the trial-based economic analysis
A key strength of this analysis is that the economic evaluation was conducted in keeping with the
recommended design and reporting guidelines. It was based on a multicentre randomised and controlled
trial and provided the channel for prospective data collection. Data on outcomes and resource use were
collected during the trial using CRFs and at specified points. Unit costs were drawn from established
national sources and where variables were not clearly depicted by HRGs, we collaborated with the clinical
teams to select the most suitable HRG. These are likely to enhance the generalisability of the study’s
findings. The robustness of the main analyses as evidenced by the sensitivity analyses is a strength.

In addition, we carried out a CUA, thereby further measuring the effectiveness of the trial intervention
in terms of QALYs as recommended by NICE.116 The use of a preference-based measure of health
outcome is more useful for comparative purposes. However, there were some missing EQ-5D-5L data
in this trial, which we accounted for by imputing missing values. Although imputation is not ideal, the
results are robust to these methods, as the complete-case analysis shows similar results. However,
caution should be applied when making conclusions on the results of the CUA.

The trial protocol stated that we would collect data on primary care and from a societal perspective
based on findings from preliminary data. There was no evidence in the trial or preliminary data to
suggest that these data would have had an impact on the result. Therefore, to avoid unnecessary data
collection and imposition on the women following a distressing event, this wider data collection was
deemed inappropriate to pursue.

TABLE 25 Sensitivity analyses for the CUA

Sensitivity analyses

Mean QALYs

Mean difference,
adjusted mean (95% CI)

Mifepristone plus
misoprostol n

Placebo plus
misoprostol n

QALYs as per protocol,
derived using English values
(adjusted for baseline utility)

0.0345 296 0.0341 297 0.0003 (–0.0000 to 0.0007)

QALYs without adjustment
for baseline utility

0.0324 296 0.0319 297 0.0005 (–0.0002 to 0.001)
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Comparison with the literature
To our knowledge, this is the first UK-based economic evaluation of the cost-effectiveness of
mifepristone plus misoprostol versus misoprostol alone for the medical management of a missed
miscarriage. A recent study in the USA120 assessed the relative cost-effectiveness of the two
alternatives for the management of early pregnancy loss from the health-care sector and societal
perspective and reported their results in terms of QALYs at 30 days post-intervention.

From the health-care sector perspective, the authors120 reported the trial intervention as minimally
more costly, with a cost of US$2.87, and from the societal perspective they reported that the
intervention was less costly with a cost saving of US$999.32.120 Furthermore, the intervention group
had higher QALYs with a difference of 0.0014 QALYs. From the health-care sector perspective, the
use of mifepristone and misoprostol was cost-effective relative to misoprostol alone with an ICER of
US$4225.43 (95% CI −US$195,053.30 to US$367,625.10) per QALY gained. Mifepristone and misoprostol
also dominated misoprostol alone when the analysis was conducted from the societal perspective.
When evaluating the cost-effectiveness by treatment success rates (complete expulsion of gestational
sac after a single dose of misoprostol), the mifepristone and misoprostol combination was also found to
be a cost-effective intervention in comparison with misoprostol alone.

Implications for policy
The within-trial economic evaluation found that the combination of mifepristone and misoprostol is
likely to be considered by decision-makers for the medical management of women presenting with a
missed miscarriage.

Model-based economic evaluation

Objectives
The objective was to explore the relative cost-effectiveness of the combination of mifepristone and
misoprostol (the MifeMiso intervention) versus all relevant alternative options for miscarriage
management for which there are available and suitable data.

Methods
A decision analytic model was constructed to facilitate the comparison of all relevant alternatives for
miscarriage management to determine the most cost-effective way of managing a missed miscarriage.
The model was parameterised using a combination of evidence gathered in a clinical systematic review
conducted by co-investigators of the MifeMiso trial and a systematic review of economic evaluations
on early miscarriage management, which were supplemented by other published literature and expert
opinion from within the research study team. The analysis was performed from the NHS perspective
primarily because of the reliance on secondary data, which was limited from a wider perspective.

The primary outcome was the additional cost per additional successfully managed miscarriage, defined
by the expulsion of the fetal sac within 7 days following randomisation. Given the short-term nature of
the decision problem, a decision tree model was deemed appropriate.121 The model was constructed
and analysed in TreeAge Pro (2020) (TreeAge Software, Inc., Williamstown, MA, USA).

Extrapolation beyond the end of the trial using decision analytical modelling was not undertaken
because the within-trial analysis found no demonstrable difference between groups in factors
impacting long-term health outcomes.

Model structure
The model was developed to represent the alternative strategies for management of missed miscarriage
in early pregnancy. The MifeMiso trial results were incorporated into the model structure to facilitate
the comparison. The pathways of the model were finalised using expert opinion from within the research
study team and, as far as possible, represent the practices followed in the UK in the event of a missed
miscarriage. The decision tree is presented in Figure 14.
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The model commences following the diagnosis of missed miscarriage in the first 14 weeks of
pregnancy. Women can receive four alternative management strategies: surgical management,
expectant management, current medical management or medical management with mifepristone plus
misoprostol (medical management as proposed by the MifeMiso trial).

Surgical management refers to a procedure to remove the pregnancy tissue using a suction device.
If, after the initial surgical intervention, the expulsion is incomplete, women will undergo a repeat
surgical intervention.

Women receiving the current medical management could be given either mifepristone plus misoprostol,
or misoprostol alone. It is assumed that women who were given mifepristone plus misoprostol and
women given misoprostol alone follow the same pathway, which is equivalent to the pathway followed
by participants of the MifeMiso trial. If, after the initial stage of medical management, the expulsion is
incomplete, women undergo a second stage of medical management [additional dose(s) of misoprostol]
or follow expectant or surgical management. If, after the second stage of medical management and surgical
or expectant management, the expulsion is incomplete, women will undergo surgical intervention.

Expectant management refers to waiting for the pregnancy tissue to pass out naturally. If the initial
stage of expectant management is unsuccessful, women will follow surgical management or medical
management (with misoprostol) or undergo a second stage of expectant management. If, after
subsequent surgical or medical management, the expulsion is incomplete, women will undergo surgical
intervention. If, after the second stage of expectant management the expulsion is incomplete, women
will undergo surgical or medical management. If the expulsion is still incomplete, women will undergo
surgical intervention.

Model assumptions
Several pragmatic assumptions were required to develop a workable model. These are summarised and
described below and divided into three categories: trial centres, model pathways and model inputs.

Trial centres

l All centres (both UK and non-UK) were assumed to have similar expertise and protocols for
management of women diagnosed with missed miscarriage.

Model pathways

l Women were assumed to have received no management for missed miscarriage following
their diagnosis.

Model inputs

l It was assumed that the cost of misoprostol was the same regardless of the route of administration.
l Administration costs (i.e. staff time) were assumed to be broadly captured by other costs within the

model. Therefore, no extra staffing costs were added.
l Both surgical interventions performed using MVA and dilatation and evacuation were assumed to

be equally effective.
l In all model branches, if expulsion is incomplete at the terminal node, the woman receives surgical

intervention, which was assumed to be 100% effective. This means that after an unsuccessful second
stage of medical management, and unsuccessful medical or surgical management in the expectant
management branches, the effectiveness of the surgical intervention is assumed to be 100%.

l In all model branches populated by secondary source data, it was assumed that 77% of surgical
interventions were carried out using dilatation and evacuation and 23% were carried out using MVA.
This assumption was derived from the results of both the placebo and mifepristone groups of the trial.
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l Clinical data from non-UK based studies were assumed to be transferable to an NHS setting.
l Where necessary, clinical data from studies assessing the management of all early miscarriages were

assumed to be transferable.
l When data on resource use for specific management strategies were unavailable, transferability of

resource use data from alternative strategies was assumed.

All assumptions were agreed with the clinical team before the model-based analysis was undertaken.

Model parameters

Effectiveness data
The effectiveness data for the base-case model were, as far as possible, based on the results of
published clinical trials of management strategies for missed miscarriage. When necessary, data were
supplemented by other published literature or sourced via expert opinion from within the research
study team (Table 26).

TABLE 26 Effectiveness data from secondary sources

Item Management strategy
Probability
of success

Standard
error Source

Management stage 1 Surgical management 0.959 0.028 Grønlund et al.18

Management stage 1 Expectant management 0.289 0.074 Bagratee et al.122

Management stage 1 Current medical management:
misoprostol only

0.712 0.053 Grønlund et al.18

Management stage 1 Current medical management:
mifepristone plus misoprostol

0.740 0.072 Grønlund et al.18

Management stage 2
(medical)

Current medical management:
misoprostol only

0.400 0.126 Schreiber et al.19

Management stage 2
(expectant)

Current medical management:
misoprostol only

0.300 0.102 Schreiber et al.19

Management stage 2
(surgical)

Current medical management:
misoprostol only

0.966 0.033 Lemmers et al.123

Management stage 2
(medical)

Current medical management:
mifepristone plus misoprostol

0.500 0.250 Schreiber et al.19

Management stage 2
(expectant)

Current medical management:
mifepristone plus misoprostol

0.380 0.121 Schreiber et al.19

Management stage 2
(surgical)

Current medical management:
mifepristone plus misoprostol

0.966 0.033 Lemmers et al.123

Management stage 2
(medical)

Expectant management 0.750 0.025 Assumption based on expert
opinion

Management stage 2
(expectant)

Expectant management 0.412 0.050 Derived from data presented
in Luise et al.124

Management stage 2
(surgical)

Expectant management 0.960 0.023 Graziosi et al.125

Management stage 3
(medical)

Expectant management 0.850 0.080 Rafi and Khalil126

Management stage 3
(surgical)

Expectant management 0.960 0.023 Graziosi et al.125
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Table 27 presents data on the proportion of women undergoing particular management strategies.
For stage 1 of current medical management, the proportion of women managed by using mifepristone
plus misoprostol and misoprostol alone were sourced from the practice impact survey performed in
conjunction with the MifeMiso trial. The proportion of women undergoing stage 2 surgical, medical and
expectant management following an incomplete miscarriage in stage 1 of current medical management
were drawn from Schreiber et al.19

The proportions of women undergoing stage 2 surgical, medical and expectant management following an
incomplete miscarriage in expectant stage 1 were estimated via expert opinion, the significance of which
was explored in the sensitivity analysis. The proportion of women undergoing stage 3 surgical and medical
management following an incomplete miscarriage in expectant stage 2 were drawn from Rafi and Khalil.126

TABLE 27 Data on the probability of undergoing management strategies

Item Management strategy

Probability
of using
strategy

Standard
error Source

Management stage 1 Current medical management:
misoprostol only

0.740 0.048 Practice impact survey, 2020

Management stage 1 Current medical management:
mifepristone plus misoprostol

0.260 0.048 Practice impact survey, 2020

Management stage 2
(medical)

Current medical management:
misoprostol only

0.306 0.066 Schreiber et al.19

Management stage 2
(expectant)

Current medical management:
misoprostol only

0.408 0.070 Schreiber et al.19

Management stage 2
(surgical)

Current medical management:
misoprostol only

0.286 0.065 Schreiber et al.19

Management stage 2
(medical)

Current medical management:
mifepristone plus misoprostol

0.167 0.076 Schreiber et al.19

Management stage 2
(expectant)

Current medical management:
mifepristone plus misoprostol

0.667 0.096 Schreiber et al.19

Management stage 2
(surgical)

Current medical management:
mifepristone plus misoprostol

0.167 0.076 Schreiber et al.19

Management stage 2
(medical)

Expectant management 0.400 0.163 Assumption based on expert
opinion (based on discussions
with the National Clinical
Coordinator and the Chief
Investigator of the MifeMiso
trial, May 2020)

Management stage 2
(expectant)

Expectant management 0.200 0.133 Assumption based on expert
opinion (based on discussions
with the National Clinical
Coordinator and the Chief
Investigator of the MifeMiso
trial, May 2020)

Management stage 2
(surgical)

Expectant management 0.400 0.163 Assumption based on expert
opinion (based on discussions
with the National Clinical
Coordinator and the Chief
Investigator of the MifeMiso
trial, May 2020)

Management stage 3
(medical)

Expectant management 0.426 0.072 Rafi and Khalil126

Management stage 3
(surgical)

Expectant management 0.574 0.072 Rafi and Khalil126

All calculations are rounded. Simple arithmetic based on the numbers presented will not give the same answer.
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The data from the MifeMiso trial that were used to populate the medical management with
mifepristone plus misoprostol branch of the model are presented in Table 28.

Costs and resource use data
The cost inputs for the model were estimated from the perspective of the UK NHS. Standard practice
dosages were identified for mifepristone and misoprostol. With the exception of surgical intervention,
the unit costs applied in the model are equivalent to those utilised in the within-trial analysis. The unit
cost of surgical intervention in the medical management with mifepristone plus misoprostol branch was
derived from the results of mifepristone plus misoprostol group of the MifeMiso trial, in which 22% of
surgical interventions were performed using MVA and 78% of surgical interventions were performed
using dilatation and evacuation.

The unit costs for surgical intervention in the branches populated by secondary source data were
based on an assumption that 77% of surgical interventions are performed using dilatation and
evacuation and 23% are performed using MVA. This assumption was derived from the results of both
groups of the MifeMiso trial and is explored in the sensitivity analysis.

For surgical interventions performed in stage 1 of management, a gestational age of ≤ 14 weeks is assumed.
For surgical interventions performed in the second or third stages of management, it is assumed that
gestational age may be < 14 weeks or 14–20 weeks. The corresponding costs were obtained from the NHS
Reference Costs 2017–18.102 All costs sourced are reported in 2019–20 Great British pounds, having been
inflated using the NHS Cost Inflation Index (NHSCII),103 if necessary. Table 29 presents the key costs for
the model.

The assumed resource utilisation of the secondary care items for surgical management, expectant
management and the current medical management were based on published literature identified in the
systematic review of economic evaluations of early miscarriage management (Table 30). All items were
agreed with the research study team before the model-based analysis was undertaken. Given a lack
of studies assessing the cost-effectiveness of expectant management, where data were unavailable,
the corresponding resource use for current medical management was applied. When data on medical
management with mifepristone plus misoprostol or misoprostol alone were unavailable, the corresponding
resource use for the alternative medical management regime was applied. In addition, data on nights of
inpatient admission were not available; therefore, an assumption based on expert opinion from within the
research study team was implemented. This inherent uncertainty is explored in the sensitivity analyses.

TABLE 28 Probabilities from the MifeMiso trial

Item Probability (n/N) Distribution

Stage 1 medical management – success 0.830 (289/348) Beta

Stage 1 medical management – failure 0.170 (59/348) Beta

Proportion of patients undergoing stage 2 medical management 0.271 (16/59) Dirichlet

Stage 2 medical management – success 0.500 (8/16) Beta

Stage 2 medical management – failure 0.500 (8/16) Beta

Proportion of patients undergoing stage 2 expectant management 0.237 (14/59) Dirichlet

Stage 2 expectant management – success 0.643 (9/14) Beta

Stage 2 expectant management – failure 0.357 (5/14) Beta

Proportion of patients undergoing stage 2 surgical management 0.492 (29/59) Dirichlet

Stage 2 surgical management – success 0.965 (28/29) Beta

Stage 2 surgical management – failure 0.035 (1/29) Beta
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TABLE 29 Key costs for the model

Item
Unit
cost (£) Other information Source

Medical management

Mifepristone (Mifegyne) 18 Per 200-mg tablet BNF104

Misoprostol (Topogyne) 16 Per 800 µg BNF104

Misoprostol (Mysodelle) 372 Per 800 µg, vaginally BNF104

Surgical management

Surgical intervention (stage 2,
medical management with
mifepristone plus misoprostol)

1400 Per procedure, figure is weighted cost based
on 78% dilatation and evacuation/22% MVA

NHS Reference Costs
2017–18106

Surgical intervention (stage 1,
surgical management)

1254 Per procedure, < 14 weeks’ gestation.
The figure is weighted cost based on an
assumption of 77% dilatation and
evacuation/23% MVA

NHS Reference Costs
2017–18106

Surgical intervention (stages 2 and
3, expectant management and
current medical management)

1398 Per procedure, < 14 weeks’ gestation.
The figure is weighted cost based on an
assumption of 77% dilatation and
evacuation/23% MVA

NHS Reference Costs
2017–18106

Secondary care

Hospital visit 150 Scheduled visit PSSRU 2002105

Emergency visit 98 The figure is a weighted average of costs
from corresponding HRGs

NHS Reference Costs
2018–19102

Outpatient admission 127 Antenatal, specialised non-routine
ultrasound

NHS Reference Costs
2018–19102

Inpatient admission (day) 325 The figure is a weighted average of costs
from corresponding HRGs

NHS Reference Costs
2018–19102

Night of inpatient admission 413 The figure is a weighted average of costs
from corresponding HRGs

NHS Reference Costs
2018–19102

TABLE 30 Resource use data for the model branches populated by secondary sources

Item
Surgical
management

Current medical
management
(misoprostol)

Current medical
management
(mifepristone
plus misoprostol)

Expectant
management Source(s)

Hospital visit 2 2 2 2 You and Chung127

Emergency visit 0.09 0.21 0.21 0.56 Petrou et al.128

Outpatient
admission

0.04 0.63 0.63a 0.63b Graziosi et al.125

Inpatient admission
(< 24 hours)

0.122 0.200a 0.200 0.200b Niinimäki et al.35

Night of inpatient
admission

0.122 0.200 0.200 0.200 Assumption based on expert
opinion (based on discussions
with the National Clinical
Coordinator and the Chief
Investigator of theMifeMiso
trial, May 2020)

Additional dose(s)
of misoprostol
within 7 days

– 0.589 0.241 – Grønlund et al.18

a The value has been drawn for the alternative medical management regime.
b The value for expectation management has been drawn from that of medical management.
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The resource use data for the mifepristone plus misoprostol branch of the model, based on the MifeMiso
trial, is presented in Table 31. An additional hospital visit was added to the figure detailed in Table 4 of
the trial-based analysis to account for the initial visit attended by each woman at randomisation. As all
women in the model attend an initial visit, we consider only uncertainty for subsequent visits.

Outcome measure
The outcome in this model was measured as a successfully managed miscarriage. This is reported in
terms of the ICER, which indicates the additional cost per additional successfully managed miscarriage.

Base-case analysis
Our base-case analysis was conducted from an NHS perspective in which direct health service costs
are taken into account.

Deterministic sensitivity analyses
Additional scenarios were investigated following the base-case analysis, which tested the significance
of the assumptions made in the model. Scenarios investigated included:

1. increasing the proportion of women undergoing a second stage of expectant management by 50%
2. reducing the proportion of women undergoing a second stage of expectant management by 50%
3. all surgical interventions performed by MVA
4. all surgical interventions performed by dilatation and evacuation
5. equal proportions of surgical interventions performed by MVA and dilatation and evacuation
6. increasing the effectiveness of medical management following an initial stage of expectant

management by 10%
7. decreasing the effectiveness of medical management following an initial stage of expectant

management by 10%
8. decreasing the nights of inpatient admission in all strategies populated by secondary source data

by 50%.

Probabilistic sensitivity analysis
A probabilistic sensitivity analysis was conducted to explore the uncertainty of the model input data.
For each uncertain model input parameter, distributions were assigned, from which a value was
randomly drawn. In total, 10,000 Monte Carlo simulations were subsequently computed, which
generated mean cost and effectiveness estimates by simultaneously varying all relevant parameters.
These estimates were used jointly to form an empirical distribution of the differences in both the cost
and effectiveness of interventions. Beta distributions were applied to probabilities where only two
outcomes were possible. Dirichlet distributions, the multinomial extension of the beta distribution,
were applied if three outcomes were possible. As there is no uncertainty around unit costs, no
distribution was fitted. However, resource use is uncertain; therefore, gamma distributions were

TABLE 31 Resource use data for the model branch based on the MifeMiso trial

Item Resource use

Hospital visit 1.670

Emergency visit 0.190

Outpatient admission 0.400

Inpatient admission (< 24 hours) 0.210

Night of inpatient admission 0.200

Additional dose(s) of misoprostol within 7 days 0.144

Surgical intervention after the passage of gestational sac (within 7 days) 0.069
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applied to costs including resource use. When resource use data were derived from alternative
strategies or only point estimates were available, the widest possible uncertainty was applied.

Model-based cost-effectiveness analysis results

Base-case analysis
The results of the base-case analysis are shown in Table 32. Medical management with mifepristone
plus misoprostol is the least costly strategy, with a mean cost of £761 per woman. The most effective
strategy is surgical management, whereas medical management with mifepristone plus misoprostol is
the second most effective strategy. Both the current medical management and expectant management
strategies are dominated by medical management with mifepristone plus misoprostol, as they are more
costly and less effective than medical management with mifepristone plus misoprostol.

However, compared with medical management with mifepristone plus misoprostol, surgical management
is more costly but more effective. The estimated ICER for surgical management compared with medical
management with mifepristone plus misoprostol is £6969 per additional successfully managed miscarriage.
This means that every additional successfully managed miscarriage achieved using surgical management
over medical management with mifepristone plus misoprostol costs an additional £6969.

Deterministic sensitivity analyses
The results of the deterministic sensitivity analyses are shown in Report Supplementary Material 7.
Each scenario investigated made no substantial difference to the base-case results.

Probabilistic sensitivity analysis
Probabilistic sensitivity analysis using 10,000 Monte Carlo simulations showed moderate uncertainty.

Medical management with mifepristone plus misoprostol compared with
surgical management
The cost-effectiveness plane in Figure 15 shows the modelled uncertainty in the cost and effectiveness
between medical management with mifepristone plus misoprostol and surgical management. The ICER
of each simulation is plotted on the cost-effectiveness plane, providing information about the joint
density of the differences in cost and effectiveness between the strategies. It is shown that medical
management with mifepristone plus misoprostol is highly likely to be less effective than surgical
management while being less costly.

The CEAC for medical management with mifepristone plus misoprostol compared with surgical
management is shown in Figure 16. Given an arbitrary WTP threshold of £5000 per additional
successfully managed miscarriage, the probability that medical management with mifepristone plus
misoprostol is cost-effective is 86% and the probability that surgical management is cost-effective is 14%.
However, if the WTP threshold is higher at £10,000 per additional successfully managed miscarriage,

TABLE 32 Base-case analysis results

Management strategy Mean cost (£) per woman Effectiveness ICER (£)

Medical management with mifepristone plus misoprostol 761 0.830 –

Current medical management 876 0.717 Dominated

Expectant management 1177 0.289 Dominated

Surgical management 1658 0.959 6969

Costs and ICERs are reported to the nearest Great British pound.
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the probability that medical management with mifepristone plus misoprostol is cost-effective is 15%
whereas the probability that surgical management is cost-effective is 85%. As the WTP per additional
successfully managed miscarriage tends to infinity, the probability that surgical management is
cost-effective compared with medical management with mifepristone plus misoprostol tends to 99%.
The difference in probabilities over WTP thresholds reflects uncertainty in the model.
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FIGURE 15 Cost-effectiveness plane for medical management with mifepristone plus misoprostol relative to
surgical management.
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FIGURE 16 The CEAC for medical management with mifepristone plus misoprostol compared with surgical management.
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Medical management with mifepristone plus misoprostol compared with current
medical management
The cost-effectiveness plane in Figure 17 shows the modelled uncertainty in the cost and effectiveness
between medical management with mifepristone plus misoprostol compared with the current practice
of medical management. It is shown that medical management with mifepristone plus misoprostol is
highly likely to be more effective than the current practice of medical management; however, it is
uncertain as to whether or not it is less costly.

Figure 18 shows the CEAC for medical management with mifepristone plus misoprostol compared with
current medical management. The CEAC shows that at any WTP threshold > 0, medical management
with mifepristone plus misoprostol is the preferred strategy compared with the current medical
management. As the WTP per additional successfully managed miscarriage tends to infinity, the
probability that medical management with mifepristone plus misoprostol is cost-effective compared
with the current practice of medical management tends to 99%.

Medical management with mifepristone plus misoprostol compared with
expectant management
The cost-effectiveness plane in Figure 19 shows the modelled uncertainty in the cost and effectiveness
of medical management with mifepristone plus misoprostol compared with expectant management. It is
shown that medical management with mifepristone plus misoprostol is consistently more effective than
expectant management; however, it is uncertain as to whether or not it is less costly.

Figure 20 shows the CEAC for medical management with mifepristone plus misoprostol compared with
expectant management. The CEAC shows that at any WTP threshold > 0, medical management with
mifepristone plus misoprostol is the preferred strategy compared with expectant management. As the
WTP per additional successfully managed miscarriage tends to infinity, the probability that medical
management with mifepristone plus misoprostol is cost-effective compared with the current practice of
medical management tend to 99%.
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FIGURE 17 Cost-effectiveness plane for medical management with mifepristone plus misoprostol relative to current
medical management.
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Discussion of the model-based analysis

We carried out a model-based CEA in which we compared the trial results with alternative miscarriage
management strategies, surgical management, expectant management and the current practice of
medical management, based on the best available evidence in the literature.
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management.
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Principal findings
The results of the model-based analysis show that for the management of an early missed miscarriage
the strategy proposed by the MifeMiso trial (medical management with mifepristone plus misoprostol)
is dominant when compared with expectant management and the current medical management
strategy, as it is more effective and less costly than both strategies. However, medical management
with mifepristone plus misoprostol is a less effective strategy than surgical management, though it is
less costly.

The ICER for surgical management compared with medical management with mifepristone plus misoprostol
compared with surgical management is £6969 per additional successfully managed miscarriage. The PSA
suggests that at a WTP threshold below approximately £7000, medical management with mifepristone plus
misoprostol is the preferred strategy relative to surgical management. The results of this analysis were
shown to be robust over the full range of deterministic sensitivity analyses.

Strengths and limitations of the model-based economic analysis
A key strength of the model-based economic evaluation is that it is the first model-based economic
evaluation to compare the cost-effectiveness of the three broad alternative management strategies.
Furthermore, the model-based economic evaluation considers the cost-effectiveness of a management
strategy proposed by a clinical trial in the context of current practice for missed miscarriage management.
Being able to directly compare alternative management strategies and to rank them in terms of cost and
effectiveness is especially useful for policymakers.

The principal limitation of the model-based economic analysis is that in the absence of a network
meta-analysis on the management strategies for missed miscarriage over the relevant intervention
period, the effectiveness data were based on the results of published clinical trials. Although the
quality and relevance of the trials were stringently assessed, several biases may be attached to the
trials that could compromise the accuracy of the data.

In addition, data on resource use items were not available for all management strategies. This meant
that assumptions had to be made about the resource use from alternative management strategies.
Similarly, no data were available on nights of inpatient admission for the expectant, surgical and
current medical management strategies; therefore, assumptions were made using expert opinion from
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within the research study team. Attempts were made to make missing resource use data as accurate as
possible, and the significance of the assumptions made was tested in the deterministic sensitivity
analysis in an attempt to rectify this limitation.

No published studies analysed the effect of medical management with misoprostol following an initial
stage of expectant management over the relevant period. Similarly, no data were available on the
proportion of women undergoing various management strategies following an unsuccessful initial stage
of expectant management. Therefore, assumptions based on expert opinion from within the research
study team were made. The significance of these assumptions was tested in the deterministic sensitivity
analysis where the results showed they made no substantial difference to the base-case result.

Information on the impact on quality of life was not available for all management strategies included in
this analysis; therefore, the outcome for the model-based analysis was expressed in terms of clinical
effectiveness rather than in terms of the standard unit of benefit, the QALY, which means that the
meaning of the results is not as easy to interpret. A model-based analysis based on an outcome of
additional QALYs at discharge may be useful for policy-makers.

The analysis did not examine how patient preferences inform decisions, although a previous study on
stated preference using a discrete choice experiment found that women undergoing management for
first trimester miscarriage expressed a general preference for surgical over medical management, and
would value being offered alternatives to expectant management.129 Furthermore, the model-based
economic evaluation makes no comparisons for different dosages of mifepristone and misoprostol or
different routes of administration. Comparing the effects of different dosages and routes of administration
in the medical management of miscarriage may be useful for future research.

Comparison with the literature
To the best of our knowledge, there is currently no published evidence on the cost-effectiveness of the
medical management with mifepristone plus misoprostol compared with alternative management
strategies including surgical and expectant for the management of missed miscarriage.

Implications for policy
The results of the model-based economic analysis suggest that medical management with mifepristone
plus misoprostol is likely to be recommended by decision-makers for the medical management of missed
miscarriage than the current practice, which consists of a combination of mifepristone plus misoprostol
or misoprostol alone.When alternative methods of miscarriage management are considered, the results
suggest that the best choice is between medical management with mifepristone plus misoprostol and
surgical management, but that medical management with mifepristone plus misoprostol is likely to be
recommended by decision-makers ahead of expectant management.
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Chapter 6 Discussion

Parts of this chapter are reproduced or adapted with permission from Chu et al.1 This is an Open
Access article distributed in accordance with the terms of the Creative Commons Attribution

(CC BY-NC-ND 4.0) license, which permits others to copy and redistribute this work, for non-commercial
use, provided the original work is properly cited. See: https://creativecommons.org/licenses/by/4.0/.
The text below includes minor additions and formatting changes to the original text.

Study strengths

To the best of our knowledge, this study is to date the largest randomised placebo-controlled trial
comparing mifepristone and misoprostol with misoprostol alone for medical management of missed
miscarriage. The multicentre approach that has been used increases the generalisability of the study
findings across a wide range of settings. The robust study design including blinding to treatment
allocation of both participants and investigators ensured internal validity, enabling the results to be
interpreted with confidence. Randomisation via a computer-generated allocation sequence was
effective in achieving balanced groups with respect to important prognostic factors. There was also high
adherence to treatment allocation in both groups. This trial also included both qualitative and cost-
effectiveness analysis, which enables further interpretation and understanding of the clinical findings.

The size of the study was driven by a MID, determined following consultations among HCPs, patients
and representatives of patient bodies as well as through a clinician’s survey. The primary outcome used
in the MifeMiso trial was carefully selected through a consultation and survey of clinicians working with
women diagnosed with miscarriage and the women themselves through PPI. A consensus of a 10%
reduction in the failure rate to spontaneously pass the gestational sac within 7 days evolved from this
consultation, resulting in a target sample size of 710 participants with primary outcome data. A total of
711 women, from 28 hospitals in the UK, were randomised, receiving either mifepristone (357 women)
or placebo (354 women). The follow-up rate for the primary outcome was 98% (696 of 711 women).

A pragmatic trial design was used in our study, which also adds to the generalisability of our findings.
In particular, the route of administration of misoprostol reflects standard UK clinical practice and NICE
guidance for the medical management of missed miscarriage.6 The majority of our participants received
vaginal misoprostol and it is important to note that the route of misoprostol administration was similar
in both trial groups. We were able to collate near-complete data for the primary outcome, which was
aided by the use of a BERC. The committee convened using a strict charter and considered each
individual participant’s clinical data in turn. The clinical data were collected on a standardised case
report form and the decision as to whether or not the participant had met the primary outcome could
only be made unanimously. The sensitivity analysis excluding the findings of the BERC does not alter
the findings of our trial and is consistent with the primary analysis.

Limitations and critique

We studied the effect in missed miscarriage; therefore, these results are not generalisable to women
diagnosed with incomplete miscarriage, who will have already passed some pregnancy tissues. First, the
biological rationale for focusing exclusively on missed miscarriage in this trial is that the antiprogestogenic
effect of mifepristone is less likely to be relevant in incomplete miscarriage where the expulsion of
pregnancy tissue has already begun. Second, we are unable to compare medical management of missed
miscarriage against expectant management in this trial data.
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Findings in the context of existing literature

Our large multicentre, randomised, double-blind, placebo-controlled trial showed that the combination
treatment of mifepristone plus misoprostol resulted in an increase in the number of missed miscarriages
that were completed within 7 days compared with misoprostol alone. There were also fewer incidences
of surgical management to complete miscarriage in the mifepristone plus misoprostol group compared
with the placebo plus misoprostol group. These findings are consistent with the findings of previously
published trials.18,19 A Cochrane review published in 201910 identified three previously published trials
evaluating the effectiveness of mifepristone and misoprostol compared with misoprostol alone in the
medical management of miscarriage.19,28,29 These three trials included smaller numbers of participants
(60 to 300 participants). Although they used the same dose of mifepristone as our trial (200 mg), the
dose of misoprostol varied (400–800 μg). In addition, these three trials assessed outcome of miscarriage
management by varying methods including clinical and ultrasound assessment, and at differing time
points. We have updated the Cochrane meta-analysis10 that investigated the effectiveness of
mifepristone and misoprostol with misoprostol alone for the medical management of miscarriage to
incorporate the findings from our trial (Figure 21). This demonstrates a clear benefit for mifepristone plus
misoprostol in comparison to misoprostol alone for the resolution of miscarriage (RR 1.15, 95% CI 1.01
to 1.30) (see Figure 20).

Interpretation of the clinical findings

These results clearly show the importance of optimising the medical management of missed
miscarriage using the combined mifepristone and misoprostol treatment regimen, which improves
outcomes and safety by increasing the proportion of women who have miscarriage resolution by day 7
and by reducing the need for surgical management. Women choosing medical management of missed
miscarriage often wish to have expedited treatment and resolution of their miscarriage while also
avoiding the risks of surgery.30 The risks of surgery include bleeding, infection and uterine perforation
requiring more extensive surgery, which carries significant morbidity.30 Our trial findings demonstrate
that the combination treatment of mifepristone and misoprostol reduces the need for surgery after
medical management and this is likely to be of great importance to women wishing to undergo medical
management of missed miscarriage. Equally, in the light of the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) pandemic, a key aim is to reduce the footfall of individuals in hospital,
as well as the need for surgical interventions that will place a demand on already stretched health-care
resources and personnel. Our trial shows that adding mifepristone to misoprostol can reduce the number
of women who will have not passed their gestational sac by day 6 or 7 by 7% (95% CI 0.01 to 0.13) and
reduce the need for surgery by 8% (95% CI 0.01 to 0.13). This evidence is therefore important to
improve care and can help rationalise services during the SARS-CoV-2 pandemic.

Interpretation of the qualitative findings

Consistent with existing research, when considering the satisfaction scores of women participating in this
study, their responses would suggest that women are largely satisfied with medical management of missed
miscarriage. However, our study has achieved a greater depth of understanding concerning satisfaction with
and acceptability of medical management. In particular, we have found that a range of factors, associated with
both the treatment itself and the care that women experienced, frequently act in combination to influence
women’s perspectives on whether or not they would choose medical management again. In contrast to
existing qualitative studies, we have been able to elicit those experiences that positively contribute to
satisfaction as well as confirming existing evidence concerning the factors associated with dissatisfaction.

DISCUSSION
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Study

Chu 2020

Fang 2009

Schreiber 2018

Sinha 2018

Total (95% CI)

Total events
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FIGURE 21 Updated meta-analysis of mifepristone plus misoprostol compared with misoprostol alone for the successful resolution of miscarriage.1,19,28,29
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Our findings suggest that when women experienced care that supported their psychological well-being
throughout the care pathway, and information was delivered in a skilled and sensitive manner such
that women felt informed and in control, they were more likely to express satisfaction with medical
management. These findings emphasise the need for skilled, knowledgeable and empathic HCPs who
are able to better understand and respond to women’s emotional, psychological and informational
needs, as well as their physical needs, when they experience missed miscarriage. Ways in which HCPs
may be supported to achieve this have been suggested in previous studies, such as bereavement-
focused training and education as well as advanced communication skills. Our findings lend weight to
the suggestion that training and education such as this would be beneficial.

As miscarriage may create considerable emotional and cognitive challenges for women in being able to
process information and make informed decisions, our findings highlight that approaches to information
giving necessarily require a flexible and tailored approach throughout the care pathway. Furthermore,
women’s ability to attend to the information, their learning needs, preferences and personal factors that
may influence their decision-making are all factors that need to be taken into account in supporting
women and enabling them to feel informed and in control. Information provision needs to be available
in a range of formats including visual, verbal and written and used in combination to support women’s
understanding. This is particularly important in the light of the individual variability in the experience
of bleeding and pain. As many of the women experienced significant levels of bleeding and pain and this
appeared to influence the acceptability of and satisfaction with medical management, providing clear
evidence-based information and a management plan may empower women to make appropriate informed
decisions about their needs, treatment choices and preferred location of treatment, which can, therefore,
assist them in preparing for the miscarriage.

In addition, our findings suggest that for many women (although not all) miscarriage is a highly
significant life event, with profound implications for women’s psychological and emotional well-being.
Furthermore, missed miscarriage would appear to have particular characteristics that increase the risk
of prolonged psychological and emotional distress. In this context women appear to have a preference
for active management of their miscarriage, to bring a timely conclusion to the physical process. It also
seems that women experiencing missed miscarriage may have a greater need for follow-up support and
counselling to address their well-being needs.

Interpretation of the cost-effectiveness findings

The within-trial economic evaluation found that the combination of mifepristone and misoprostol is
likely to be recommended by decision-makers for the medical management of women presenting with
a missed miscarriage based on cost-effectiveness grounds.

The results of the model-based analysis compared the strategy proposed by the MifeMiso trial
(medical management with mifepristone plus misoprostol) with a comprehensive range of management
options. The model-based analysis shows that MifeMiso is dominant when compared with expectant
management and the current medical management strategy, as it is both more effective and less costly
than both strategies.

However, medical management with mifepristone plus misoprostol is a less effective strategy than
surgical management, although it is less costly. Thus, when alternative methods of miscarriage
management are considered, the results suggest that there is a clear choice between MifeMiso (medical
management with mifepristone plus misoprostol) and surgical management. But for medical management
alone, medical management with MifeMiso (mifepristone plus misoprostol) is likely to be recommended
by decision-makers ahead of expectant management and other medical options.

DISCUSSION
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Patient and public involvement

In the MifeMiso trial, PPI was utilised at all stages of the study design, development and monitoring,
which included engagement in the development of patient facing literature for participants. The Trial
Steering Committee included a representative of the Miscarriage Association (Wakefield, UK) charity.
We believe these roles were important to ensure appropriate communication with study participants
and project oversight throughout the duration of the research. Dissemination of results will be
supported by the Miscarriage Association and Tommy’s (London, UK) charities.

Generalisability

Centres participating in the study were geographically spread across the UK, improving the generalisability
of the results for women with missed miscarriage. The exclusion criteria were kept to a minimum and the
heterogeneity of the population was well reflected by trial participants.
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Chapter 7 Conclusions

Implications for health care

Our trial findings are consistent with another high-quality clinical trial19 and, therefore, combination
mifepristone and misoprostol treatment should be considered as first-line treatment for women who
wish to have medical management of missed miscarriage. We recommend that this new evidence is
reviewed by the UK clinical guideline bodies with a view to updating their recommended first-line
medical treatment of missed miscarriage. Providing clear evidence-based information and a
management plan may empower women to make appropriate, informed decisions about their needs,
treatment choices and preferred location of treatment, which can therefore assist them in preparing
for the miscarriage.

Recommendations for research

Large, robustly designed and conducted randomised controlled trials should compare different forms of
the same management options for miscarriage. This could include the comparison of different durations
for expectant management of miscarriage, or comparison of different surgical management regimen.
These studies could not only examine the time to miscarriage resolution, but also investigate the
impact that treatment has on future pregnancies and the incidence of future pregnancy success. In
addition, there is a need for standardised woman-centred clinical outcomes through the development
of a core outcome set.
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