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Objective To assess the cost-effectiveness of mifepristone and
misoprostol (MifeMiso) compared with misoprostol only for the
medical management of a missed miscarriage.

Design Within-trial economic evaluation and model-based
analysis to set the findings in the context of the wider economic
evidence for a range of comparators. Incremental costs and
outcomes were calculated using nonparametric bootstrapping and
reported using cost-effectiveness acceptability curves. Analyses
were performed from the perspective of the UK’s National Health
Service (NHS).

Setting Twenty-eight UK NHS early pregnancy units.

Trial Registration: ISRCTN 17405024.

Sample A cohort of 711 women aged 16-39 years with ultrasound
evidence of a missed miscarriage.

Methods Treatment with mifepristone and misoprostol or with
matched placebo and misoprostol tablets.

Main outcome measures Cost per additional successfully managed
miscarriage and quality-adjusted life years (QALYs).

Results For the within-trial analysis, MifeMiso intervention
resulted in an absolute effect difference of 6.6% (95% CI 0.7—
12.5%) per successfully managed miscarriage and a QALYs
difference of 0.04% (95% CI —0.01 to 0.1%). The average cost
per successfully managed miscarriage was lower in the MifeMiso
arm than in the placebo and misoprostol arm, with a cost saving
of £182 (95% CI £26—£338). Hence, the MifeMiso intervention
dominated the use of misoprostol alone. The model-based analysis

© 2021 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd. 1
This is an open access article under the terms of the Creative Commons Attribution License, which permits use,
distribution and reproduction in any medium, provided the original work is properly cited.


https://orcid.org/0000-0002-6713-0913
https://orcid.org/0000-0002-6713-0913
https://orcid.org/0000-0002-6713-0913
https://orcid.org/0000-0002-2031-6577
https://orcid.org/0000-0002-2031-6577
https://orcid.org/0000-0002-2031-6577
https://orcid.org/0000-0002-5883-5196
https://orcid.org/0000-0002-5883-5196
https://orcid.org/0000-0002-5883-5196
https://orcid.org/0000-0002-9656-493X
https://orcid.org/0000-0002-9656-493X
https://orcid.org/0000-0002-9656-493X
mailto:

Ogwulu et al.

showed that the MifeMiso intervention is preferable, compared
with expectant management, and this is the current medical
management strategy. However, the model-based evidence
suggests that the intervention is a less effective but less costly
strategy than surgical management.

Conclusions The within-trial analysis found that based on cost-
effectiveness grounds, the MifeMiso intervention is likely to be

recommended by decision makers for the medical management of
women presenting with a missed miscarriage.

Keywords Cost-effectiveness, cost utility, economic evaluation,
management, miscarriage, model.

Tweetable abstract The combination of mifepristone and
misoprostol is more effective and less costly than misoprostol
alone for the management of missed miscarriages.
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Introduction

Miscarriage is a common adverse outcome of pregnancy,"”
with around 25% of pregnancies ending in miscarriage.’
Miscarriage can cause harmful clinical and psychological
effects as well as substantial economic impact, with an esti-
mated annual cost of £81 million to the UK’s National
Health Service (NHS).*® There are different types of mis-
carriages, with two types, missed miscarriage and incom-
plete
miscarriage is diagnosed when there is ultrasound identifi-
cation of a non-viable pregnancy within the first 14 weeks
of gestation.” A missed miscarriage can be asymptomatic
and, typically, all pregnancy tissue is retained in the uterus.

miscarriage, requiring intervention.® A missed

In contrast, an incomplete miscarriage is diagnosed when
pregnancy tissue has been partly expelled by the uterus
already. The management of miscarriage can be expectant
(by waiting for natural expulsion), medical (treated with
drugs) or surgical.

Before the publication of the 2012 National Institute for
Health and Care Excellence (NICE) guidelines on ‘Ectopic
Pregnancy and Miscarriage’ (Clinical Guidance 154),>° the
practice for medical management was the use of a combi-
nation of mifepristone and misoprostol. However, the
NICE 2012 guidelines recommended the use of misoprostol
alone, albeit based on minimal evidence.”® The MifeMiso
trial was conducted to assess the effectiveness and cost-
effectiveness of a combination of mifepristone and miso-
prostol (MifeMiso) compared with misoprostol only for
the medical management of a missed miscarriage.”

This article reports the economic evaluation conducted
alongside the MifeMiso trial.° The primary evaluation was
a within-trial cost-effectiveness analysis (CEA) based on the
outcomes of cost per successfully managed miscarriage and
cost per quality-adjusted life years (QALYs) gained. Addi-
tionally, 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 manage-
ment, based on available secondary sources.

Methods

Design and participants

The MifeMiso trial is a multicentre, double-blinded,
placebo-controlled, randomised trial. Details of the trial
design and results are published elsewhere.” Briefly, 711
women with ultrasound evidence of a missed miscarriage
were recruited from 28 hospitals across the UK, between
October 2017 and July 2019.” The inclusion and exclusion
criteria are available in Appendix SI.

Participants were randomly assigned with a one-to-one
ratio to either the intervention or the placebo alternative
strategy. In the intervention arm of the trial, mifepristone
(Mifegyne®, single oral dose of 200 mg) followed by miso-
prostol (single oral, vaginal or sublingual dose of 800 mi-
crogram) 2 days later was prescribed. In the comparator
arm, an identical mifepristone placebo tablet was adminis-
tered, followed by a single dose of misoprostol (oral, vagi-
nal or sublingual) 2 days later. The primary outcome for
the trial was a failure to spontaneously pass the gestational
sac within 7 days after randomisation.

Economic evaluation

Within-trial economic evaluation

The primary economic evaluation took the form of a CEA
comparing the MifeMiso intervention versus the placebo
and misoprostol combination. The analysis was based on
the primary outcome of the trial and was reported in terms
of cost per successfully managed miscarriage. A cost—utility

analysis (CUA) was also carried out based on the
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additional cost per QALY gained as a result of treatment as
recommended by NICE."

Model-based economic evaluation

A decision-analytic model was constructed in
TREEAGE PRO 2020 and parameterised using evidence from
the trial to represent the MifeMiso intervention.'' Other
comparator pathways in the model were informed by a sys-
tematic review of clinical effectiveness, conducted as part of
the MifeMiso study,'? data from a pragmatic review of eco-
nomic evaluations on early miscarriage management, a UK
survey performed by the MifeMiso study team, other pub-
lished literature and expert opinion from within the
research team (Table S1). The model, as far as possible,
was constructed to represent the range of practices followed
in the UK in the event of a missed miscarriage.

Details of the model pathways are presented in
Appendix S2. The model structure is presented in Figure 1.
Briefly, the model commences in the first 14 weeks of preg-
nancy after a diagnosis of missed miscarriage. Women can
receive one of four alternative strategies: surgical manage-
ment, expectant management, current medical management
or medical management with mifepristone plus misoprostol
(the MifeMiso intervention).

Data collection

Within-trial economic evaluation

Resource use and outcomes data were collected during the
trial using researcher-recorded trial collection forms.
Resource-use data included specified categories from ran-
domisation until discharge from care in the Early Preg-
nancy Unit (EPU). The main resource categories were: (i)
the quantity of medication; and (ii) the management of
miscarriage, including the number of outpatient visits,
emergency visits and hospital admissions until discharge (if
surgery is needed to resolve the miscarriage).

Unit costs (Table 1) were identified from established
national sources, with weighted averages applied when
appropriate.'>'* All costs are expressed in 2019-20 UK
pounds Sterling and costs from earlier years were inflated
using the NHS cost inflation index (NHSCII). ™

For the medications, as all participants received an initial
dose of misoprostol, this cost was included in the analysis.
However, for the participants who used them, additional
doses of misoprostol were costed. Within the NHS, the
practice is to use oral tablets for vaginal and sublingual
administration; therefore, irrespective of the route the same
cost was applied for all misoprostol usage.

Health utility data were collected at baseline, at 6 or
7 days and at 21 days post-randomisation and at dis-
charge from EPU care, using the EQ-5D-5L questionnaire.
For women in the trial that had a negative pregnancy test

An economic evaluation based on the MifeMiso trial

following the intervention, day 21 was the point of dis-
charge.

Missing data

Multivariate regressions and Student’s t-tests were used to
assess whether the missing data could be predicted by other
variables in the existing data.'” If the associations between
variables were not statistically significant at the 5% level,
data were assumed to be missing completely at random.
Missing values were imputed using multiple imputations
by applying chained equations with predictive mean match-
ing across 25 imputations.'®"”

Model-based economic evaluation

The key costs used in the model are also presented in
Table 1. Except for surgical intervention, the unit costs
applied in the model are equivalent to those used in the
within-trial analysis. Further details on resource use are
provided in Table S2.

Analysis

The within-trial
effectiveness analyses (ICEA) were based on the primary out-
come of additional cost per additional successfully managed
miscarriage. For the CUA, the interim crosswalk EQ-5D-5L
value set for the UK population was applied to convert utility
scores to EQ-5D-5L values.'® Here, the EQ-5D-5L scores were
mapped back to the EQ-5D-3L valuation set.'” QALYs were
estimated with the area-under-the-curve method using the
trapezoidal rule, which links the utility scores of each partici-

and model-based incremental cost-

pant at different time points. To avoid bias, multiple linear
regressions with baseline EQ-5D-5L utility (plus other min-
imisation variables) as a covariate were used to adjust for any
difference between the trial arms.*

Mean total cost and resource use for participants across
trial arms were calculated for the within-trial analysis. Given
the skewness inherent in cost and QALYs data, the bias-
corrected and accelerated (BCa) nonparametric bootstrap
method was applied to estimate 95% confidence intervals
(95% CIs) around mean differences by analysing 1000
resamples.”’ Multivariate cost analyses were conducted using
seemingly unrelated regressions to assess heterogeneity in the
trial population.*>** Based on the minimisation variables for
the trial, model covariates included baseline data on mater-
nal age (<30 or >30 years), body mass index (BMI, <35 or
>35 kg/m?), gestational age (<70 or >70 days) and quantity
of bleeding (pictorial blood assessment chart, PBAC, score:
0—4; 0=no bleeding, 4=heavy bleeding).

Details of the model-based analysis are presented in
Appendixes S3 and S4. Incremental cost-effectiveness ratios
(ICERs) were calculated by dividing the difference in mean
cost between the trial arms by the difference in the relevant
outcomes.

© 2021 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd. 3
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Figure 1. Model pathway.

All analyses took the perspective of the NHS as a result
of prospective data collection in the trial and a reliance on
secondary data for the model. The time horizon for all
analyses was less than a year; therefore, discounting was
not  applied.  Analyses were  performed  using
TREEAGE PRO 2020 or sTaTa 14.'"** The analysis is reported
following the Consolidated Health Economic Evaluation
Reporting Standards (CHEERS).*

Trial and model-based sensitivity analysis

To quantify the uncertainty often attributable to sampling
variations, assumptions and perspectives, sensitivity analy-
ses were undertaken. These included stochastic/probabilistic

Expectant management

Incomplete expulsion
Complete expulsion

Incomplete expulsion

sensitivity analyses (PSAs) and one-way deterministic anal-
yses (DSAs).

Stochastic and probabilistic sensitivity analyses. For the
within-trial analysis, stochastic sensitivity analyses were car-
ried out for the base case. The joint distribution in the
mean cost and outcome differences between the trial arms
were resampled using nonparametric bootstrapping (seem-
ingly unrelated estimates).”® The distributions were simu-
lated 5000 times to generate paired estimates of
incremental costs and successfully managed miscarriages,
which were plotted as scatter plots in a cost-effectiveness
plane.”” Cost-effectiveness acceptability curves (CEACs)
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Table 1. Unit costs of resource items (prices in £, 2019-20)

An economic evaluation based on the MifeMiso trial

Resource use items Unit cost (£)? HRG code/other information Source®
Medication/medical management®
Mifepristone (Mifegyne®) 18 Per 200 mg tablet BNF 2019
Misoprostol (Topogyne®) 16 Per 800 microgram tablet BNF 2019
Misoprostol (Mysodelle®) 372 Per 800 microgram pessary BNF 2019
Secondary care costs
Hospital visit 150 Scheduled visit PSSRU 2002
Emergency visit 98 VB09Z VB11Z NHS reference cost 2018-19
Outpatient admission 127 NZ227 NHS reference cost 2018-19
(specialised nonroutine Ultrasound)
Inpatient admission (<24 hours) 325 MAS54Z MA55A MA55B MAS6A MA56B  NHS reference cost 2018-19
Night of patient admission 413 MA51Z MA52A MA52B MA54Z MA55B  NHS reference cost 2018-19
Surgical management (dilation and evacuation) 1462 MA17C MA17D NHS reference cost 2017-18
Manual vacuum aspiration (MVA) 1182 MA19A MA19B NHS reference cost 2017-18
Surgical management®
Surgical Intervention (stage 2, medical management 1400 Per procedure. Weighted NHS reference costs 2016-17
with mifepristone plus misoprostol) cost based on 78% D&E/22% MVA
Surgical intervention (stage 1, surgical management) 1254 Per procedure, <14 weeks NHS reference costs 2016-17
of gestation. Weighted cost
based on assumption of
77% D&E /23% MVA®
Surgical Intervention (stages 2 and 3, expectant 1398 Per procedure, <14 weeks NHS reference costs 201617

management and current medical management)

of gestation. Weighted
cost based on assumption
of 77% D&E /23% MVA®

NHS, National Health Service; PSSRU, Personal Social Services Unit.

Serious adverse events (SAEs) costs not included as there were no SAEs clearly related to the administration of the intervention.

“Inflated to 2019-20 costs using the UK NHS pay and prices index.

bTaken from NHS reference costs (2018-19), unless otherwise stated. Where the NHS categories differ from ours, data were extracted from the
closest match. Where there are different categories associated with resource use, weighted averages were used.

“Costs used for the model-based analysis only.
dUsed for the sensitivity analysis.

€Assumption derived from the results of both groups of the MifeMiso trial.

were generated to depict the probabilities that the use of
MifeMiso for the medical management of miscarriages is a
compared with misoprostol
alone across a range of values representing the decision
maker’s willingness to pay (WTP) for an additional bene-
fit.'” Typically, ICERs are compared against the benchmark
thresholds for cost-effectiveness in the NHS context of
£20,000 to £30,000 per QALY gained."

For the model-based probability sensitivity analysis
(PSA), each uncertain model input parameter was assigned
a distribution, from which a value was randomly drawn.
We computed 10 000 Monte Carlo simulations, which gen-
erated mean cost and effectiveness estimates by simultane-

cost-effective  intervention

ously varying all relevant parameters. These estimates were
used jointly to form an empirical distribution of the differ-
ences in both the cost and effectiveness of interventions.
Where two outcomes were possible, beta distributions
were applied to probabilities, and if three outcomes were

possible, Dirichlet distributions (the multinomial extension
of the beta distribution) were applied. Gamma distribu-
tions were applied to resource use and costs. When
resource use data were derived from alternative strategies
or only point estimates were available the widest possible
uncertainty was applied.

Deterministic sensitivity analyses. A full range of determin-
istic sensitivity analyses was conducted on the input
parameters for the base case and are presented in
Appendix S5.

Results

Within-trial economic evaluation results

The results of the randomised controlled trial (RCT) for
MifeMiso are reported in detail elsewhere.” Seven hundred
and eleven women were recruited, from which 357 women

© 2021 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd. 5
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and 354 women were randomised to the mifepristone plus
misoprostol arm and the placebo plus misoprostol arm,
respectively. Six (0.8%) women withdrew from the trial,
whereas seven women (1%) were lost to follow—up.7

The primary outcome was missing for two women
(0.3%) and the within-trial economic analysis was based on
696 women, with 348 women in each arm. The primary
outcome (Table 2) was achieved by 289 women (83%) in
the intervention arm and 266 women (76%) in the placebo
arm, an absolute effect difference of 6.6% (95% CI 0.7—
12.5%).

The resource use data (Table S3) shows that women in
the placebo arm on average used more resources than
women in the intervention arm. The exception was the
inpatient overnight admissions. These differences are
reflected in the costs (Table 3). The mean total costs per
woman for the trial period was £621 in the intervention
arm and £803 in the placebo arm, generating a mean cost
difference of —£182 (95% CI —£338 to —£26) (Table 3).

Cost-effectiveness analysis

The CEA results suggest that the MifeMiso intervention
was more effective than misoprostol only, with a gain of
seven successfully managed miscarriages per 100 women
(Table 4). The intervention resulted in a cost saving of
£182 (95% CI £26—-£338) per successfully managed miscar-
riage.

The results of the stochastic CEA based on 5000 boot-
strap replications are plotted on the cost-effectiveness plane
for the base-case analysis and are presented in Figure 2.
Each point on the plane depicts a pair of incremental cost
and incremental effectiveness estimates for the comparison
between the trial arms. The majority of the scatter plot dots
are in the south-east quadrant. This suggests that MifeMiso
intervention is dominant, i.e. less costly and more effective
than the comparator of misoprostol alone.

Figure 3 presents the CEAC for the base-case analysis,
which illustrates the probability of the intervention being

Table 2. Clinical outcomes

cost-effective for various values of decision makers’ WTP
per additional successfully managed miscarriage. For
thresholds of WTP greater than £3000, the probability of
the MifeMiso intervention being cost-effective is over 90%
(Figure 3).

Cost—utility analysis

Details of all findings are available in Table S4. Complete
EQ-5D-5L data were available for 593 women (85%) (296
in the intervention arm and 297 in the placebo arm). Of
particular note are the data collected on discharge from the
EPU, for which data were available for less than 17% of
the participants. The poor data available for this variable is
mostly because the last contact for women that had a nega-
tive pregnancy test following the intervention was day 21.

The limited data for this variable and the variation in dis-
charge points meant that it is inappropriate to include this
in the analysis, and hence the end point for all analyses was
day 21. Multiple imputations were used to calculate missing
data up to day 21. The CUA results showed a QALYs differ-
ence of 0.04% (95% CI —0.01 to 0.1%) (Table 4). The
MifeMiso intervention remained cost-saving.

The stochastic analysis for the CUA is presented in Fig-
ure S1A. The majority of the scatter plot dots are in the
south-east quadrant, suggesting that the MifeMiso interven-
tion is dominant, i.e. less costly and more effective than
the comparator. The CEAC (Figure S1B) shows that for
WTP thresholds of £3000 and above, the probability of
MifeMiso being cost-effective is over 90%.

Model-based economic evaluation

The model-based analysis showed that MifeMiso interven-
tion is the least costly strategy, with a mean cost of £761
per woman (Table 4). The most effective strategy is surgical
management, whereas MifeMiso intervention is the second
most effective strategy. Both the current medical manage-
ment and expectant management strategies are dominated
by the MifeMiso intervention, as they are more costly and

Outcomes Mifepristone + misoprostol Placebo + misoprostol Bootstrap difference
(N = 348) (N = 348) (95% CI)
n/N % N n/N % N Adjusted mean Lower CI  Higher CI

Primary outcome

Successfully managed miscarriage 83.1 289 76.4 266 6.6 0.6 12.5
Other clinical outcomes

Need for surgery 17.8 62 25.0 87 7.2 13.3 1.1

Surgery complication 6.5 4 5.8 5 0.3 1.9 1.4

Need for additional misoprostol 14.4 50 18.7 65 4.3 9.7 1.1
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Table 3. Disaggregated costs by trial arms (prices in £, 2019-20)

An economic evaluation based on the MifeMiso trial

Cost Items Mifepristone + misoprostol  Placebo + misoprostol Bootstrap mean cost
(N = 348) (N = 348) difference (95% CI)?
Mean SD Mean SD Adjusted Mean Lower CI Higher CI
difference
Intervention 18 0 0 0
Secondary care
Hospital visit 100 177 138 198 —37 —65 -9
Emergency visit 18 42 28 64 -10 —-18 -2
Outpatient admission 50 125 64 128 —14 -33 —6
(specialised non-routine Ultrasound)
Inpatient admission (<24 hours) 68 148 92 172 —24 —48 —-0.79
Night of patient admission 81 323 71 213 11 —31 53
Additional dose of misoprostol 3 8 4 9 -0.77 -2 0.5
Surgical management 197 500 281 577 -85 —165 —4
(dilation and evacuation)
Manual vacuum aspiration 50 240 68 276 —-17 —55 22
Mean total costs
Hospital visits/admissions 328 629 388 556 -58 —148 32
Need for surgery 248 537 349 609 —101 —185 —-18
Additional dose of misoprostol 3 8 4 9 -0.77 -2 0.5
Mean total cost 580 1012 741 1028 —161 —309 —12
“The difference has been adjusted to take into account the minimisation variables.
Table 4. Cost per point change in outcomes (means and 95% Cls)
Treatment Mean Mean Cost difference Effect difference ICER (£)
cost (£) effect (£) (95% CI) (95% CI)
Primary outcome
Mifepristone + misoprostol 621 0.831 —182 (—338 to —26) 6.6 (0.7-12.5) Dominant
Placebo + misoprostol 803 0.764
QALYs
Mifepristone + misoprostol 621 0.0324 —182 (—338 to —26) 0.04 (—0.01 to 0.1) Dominant
Placebo + misoprostol 803 0.0319
Base-case analysis for the model
Medical management with mifepristone + misoprostol 761 0.830
Current medical management 876 0.717 Dominated
Expectant management 1177 0.289 Dominated
Surgical management 1658 0.959 6969.13

Costs and ICERs are reported to the nearest pound.

less effective than the intervention. However, surgical man-
agement was found to be more costly and more effective
than MifeMiso intervention, with an estimated ICER of
£6969 per additional miscarriage successfully managed.

The PSA, which explored the uncertainty of the model
inputs, showed moderate uncertainty (Figure 4A). The
CEAC for MifeMiso intervention and surgical management
(Figure 4B) shows that given an arbitrary WTP threshold

of £5000, the probability that the MifeMiso intervention is
cost-effective is 86%. However, if the WTP threshold
exceeds £10,000, the probability that the MifeMiso inter-
vention is cost-effective falls to 15%, whereas the probabil-
ity that surgical management is cost-effective increases to
85%. As the WTP tends to infinity, the probability that
surgical management is cost-effective compared with the
MifeMiso intervention tends to 99%.
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Figure 2. Cost-effectiveness plane for the primary outcome.
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Figure 3. Cost-effectiveness acceptability curve for the primary outcome.

Deterministic sensitivity analysis

The sensitivity analyses results are provided in Table S5.
For all scenarios in the trial-based and model-based analy-
ses, the results made no substantial difference to the base-
case results.

Discussion

Principal findings

The main analysis was a CEA in terms of cost per suc-
cessfully managed miscarriage. A CUA in terms of cost
per QALY was also conducted. The results of the pri-
mary CEA suggest that the MifeMiso trial intervention
(mifepristone plus misoprostol) was less costly than the
use of misoprostol only, with a cost saving of £182
(95% CI £26-£338). The trial intervention is also more
effective and led to an additional 66 completely resolved
miscarriages per 100 women (6.6%, 95% CI 0.7-12.5%).

Hence, the mifepristone plus misoprostol is less costly
and more effective, which suggests that the MifeMiso
intervention is dominant compared with the use of miso-
prostol alone. The CUA showed that the intervention
was dominant, with a cost saving of £182 (95% CI £26—
£338) and a QALYs difference of 0.04% (95% CI —0.01
to 0.1%).

The model-based analysis showed that for the manage-
ment of a missed miscarriage the MifeMiso intervention is
dominant when compared with expectant management and
the current medical management strategy. However, the
intervention is less effective but less costly than surgical
management, with an ICER of £6969 per additional suc-
cessfully managed miscarriage. The PSA suggests that at
WTP thresholds below £7000 the intervention is preferred,
relative to surgical management, but that at higher WTP
thresholds surgery becomes the preferred strategy on cost-
effectiveness grounds.

8 © 2021 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd.
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Sensitivity analyses were conducted to explore whether
the robustness of primary analysis results in changes in the
assumptions. The conclusions drawn from all analyses were
shown to be robust to all sensitivity analyses.

Strengths and limitations
A key strength of the trial-based analysis is that it was con-
ducted in keeping with the recommended design and

reporting guidelines. It was based on a multicentre RCT
and provided the channel for prospective data collection.
Data were collected during the trial using case report forms
(CRFs) and at specified time points. Unit costs were drawn
from established national sources, and where variables were
not clearly depicted by healthcare resource groups (HRGs),
we collaborated with the clinical teams to select the most
suitable HRG. These are likely to enhance the
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generalisability of the findings of the study. The robustness
of the main analyses, as evidenced by the sensitivity analy-
ses, is a strength.

Also, we carried out a CUA, thereby further measuring
the effectiveness of the trial intervention in terms of
QALYs, as recommended by NICE.'® The use of a
preference-based measure of health outcome is more useful
for comparative purposes. However, some EQ-5D-5L data
were missing, 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. Nonetheless, the CUA result may or
may not be individually linked to the successful outcome
or otherwise of the intervention.

A strength of the model-based analysis is that it is the
first model to compare the cost-effectiveness of the three
broad alternative management strategies exclusively for
missed miscarriage. The model considered the cost-
effectiveness of a management strategy — as proposed by a
clinical trial — in the context of all available current prac-
tice. Being able to compare alternative management strate-
gies and rank them in terms of cost and effectiveness is
especially useful for policymakers.

The principal limitation of the model is that in the
absence of a network meta-analysis on the management
strategies for missed miscarriage over the relevant interven-
tion period, the effectiveness data were based on the results
of published clinical trials. Although the quality and rele-
vance of the trials were stringently assessed, biases may be
attached to the trials that could compromise the accuracy
of the data. Furthermore, not all relevant data were avail-
able for all management strategies. This meant that
assumptions had to be made from within the research
study team. Attempts were made to ensure that appropriate
assumptions were used for the missing data and the signifi-
cance of these assumptions was tested in the sensitivity
analysis, to try to rectify this limitation.

Information on the impact on quality of life (QoL) was
not available for all management strategies included in this
analysis; therefore, the outcome for the model was
expressed in terms of clinical effectiveness rather than in
terms of the standard unit of benefit, the QALY. Thus, the
meaning of the results is less easy to interpret. Lastly, the
model makes no comparisons for different dosages of
mifepristone and misoprostol or for different routes of
administration.

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 man-
agement of a missed miscarriage. A recent study in the
USA assessed the relative cost-effectiveness of the two

alternatives for the management of early pregnancy loss
from the healthcare sector and societal perspective, and
reported their results in terms of QALYs at 30 days post-
intervention.”® The study found mifepristone and miso-
prostol to be cost-effective for the healthcare sector and a
dominant intervention for society.*®

Furthermore, there is currently no published evidence on
the cost-effectiveness of medical management with mifepri-
stone plus misoprostol, compared with alternative manage-
ment strategies that include surgical and expectant
management, for the successful management of missed
miscarriage.

Implications for policy

All economic analyses conducted in this study found that
MifeMiso is likely to be perceived as a cost-effective inter-
vention for the medical management of women presenting
with a missed miscarriage. When alternative methods of
miscarriage management are considered in the model, the
results suggest that the best choice is between medical
management with mifepristone plus misoprostol and surgi-
cal management, but that medical management with
mifepristone plus misoprostol is likely to be recommended
by decision makers ahead of expectant management and
the current practice of medical management.

Conclusion

The within-trial economic evaluation found that the com-
bination of mifepristone and misoprostol is likely to be
recommended by decision makers for the medical manage-
ment of women presenting with a missed miscarriage based
on cost-effectiveness grounds.

The model-based analysis shows that MifeMiso interven-
tion is dominant (more effective and less costly) when
compared with expectant management and with the cur-
rent medical management strategy. However, the interven-
tion is a less effective strategy than surgical management,
although it is less costly. Thus, when alternative methods
of miscarriage management are considered, the results sug-
gest that there is a clear choice between MifeMiso interven-
tion and surgical management. However, for medical
management alone, medical management with MifeMiso
should be recommended by decision makers ahead of
expectant management and other medical options.
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