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ECONOMIC EVALUATION OF HIGHLY PURIFIED 
HMG AND RECOMBINANT FSH BASED ON A LARGE 
RANDOMIZED TRIAL

Jaroslaw Wechowski
Mark P Connolly
Philip McEwan
Richard Kennedy

Reproductive BioMedicine Online 2007;15(5):500-506

Summary
Public funding for IVF is increasingly being challenged by health authorities 
in an attempt to minimize health service costs. In light of treatment rationing, 
the need to consider costs in relation to outcomes is paramount. To assess 
the cost implications of gonadotrophin treatment options, an economic 
evaluation comparing highly purifi ed human menopausal gonadotrophin 
(HP-HMG) and recombinant follicle stimulating hormone (rFSH) has been 
conducted. The analysis is based on individual patient data from a large 
randomized controlled trial (n = 731) in a long agonist IVF protocol. The 
economic evaluation uses a discrete event simulation model to assess 
treatment costs in relation to live births for both treatments based on 
published UK costs. After one cycle the mean costs per IVF treatment for HP-
HMG and rFSH were £2396 (95% CI £2,383–2,414) and £2,633 (£2,615–2,652), 
respectively. The average cost-saving of £237 per IVF cycle using HP-HMG 
allows one additional cycle to be delivered for every 10 cycles. With maternal 
and neonatal costs applied, the median cost per IVF baby delivered with HP-
HMG was £8893 compared with £11,741 for rFSH (P < 0.001). The cost-saving 
potential of HP-HMG in IVF was still apparent after varying critical cost 
parameters in the probabilistic sensitivity analysis. 

Introduction
The past several years have witnessed an increased demand for infertility 
treatments across Europe, which is partially attributed to the combined 
eff ects of women postponing fi rst pregnancy and an increased prevalence of 
sexually transmitted diseases. In the UK, one in six couples requires referral 
for investigation or treatment of subfertility.1 When defi ning infertility as at 
least one year of attempting to conceive, a lifetime prevalence of infertility 
between 17.3% and 26.4% has been reported in stud ies from the UK.2,3 
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Despite increasing demand for services, there is often an inverse relationship 
with respect to publicly funded treatments. In the UK, the National Institute  
 for Health and Clinical Excellence (NICE) recommends the provision of up to 
three stimulated cycles of IVF for women who have had infertility for at least 
3 years.4 Despite NICE guidance, available evidence suggests that less than 
one cycle per couple is currently being provided through the National Health 
Service (NHS). 5 The implication of this is that the UK has one of the lowest 
provisions of infertility treatment in Europe, with only 625 treatment cycles 
per million inhab itants compared with 916 cycles per million inhabitants 
across Europe.6.7

For couples unable to access publicly funded assisted reproduction services, 
the options are limited, and out-of-pocket payments are often required to 
ob t ain treatment. Considering the established relationship between ability 
to pay and utilization of assisted reproduction services, many couples have 
to withdraw from treatment because of limited fi nancial resources.8,9 This 
would suggest that many couples are unable to receive treatment, with the 
result that fewer children are born each year than would otherwise have 
 b een the case had suffi  cient funding been available.10,11 Considering the 
amount of attention that policymakers in industrialized countries currently 
place on ageing population issues, partially attributed  t o decreased total 
fertility rates, it is perplexing why those countries with declining birth rates 
do not provide adequate treatments to medically infertile couples who are 
‘willing but unable’ to have children. The idea that successful use of assisted 
reproduction treatments can infl uence the total fertility rate was discussed 
in a recent publication describing the potential demographic impact of 
assisted reproduction treatments.12 Hoorens et al further suggest that assisted et al further suggest that assisted et al
reproduction techniques could be considered part of a broader population-
policy mix to help improve fert ility rates. 

For the majority of health providers, including the UK NHS, the main reason 
for failing to provide adequate public funding for IVF is most often attributed 
to lack of fi nancial resources and low prioritization of infertility.13,14 While the 
majority of costs associated with IVF are fi xed (e.g., doctor and nurse wages, 
rents), the choice of gonadotrophins is one area where  cl inicians can make 
cost-eff ective decisions that directly infl uence health budgets. The desire to 
optimize outcomes in relation to limited public resources underpins the need 
for comparing highly purifi ed human menopausal gonadotrophin (HP-HMG) 
and recombinant follicle stimulating hormone (rFSH) in a cost eff ectiveness 
analysis. To better understand the cost consequences of gonadotrophin 
treatment options in IVF, a dynamic cost eff ectiveness model was constructed 
to explore gonadotrophin costs in relation to live birth rates. Although, 
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ideally, prospective randomized trials should be conducted to determine 
both costs and eff ectiveness of gonadotrophins, the value and feasibility 
of such approach is limited in multiple multi-step assisted reproduction 
interventions.15 Simulation incorporating best available evidence from clinical 
trials enables representation of each stage and cycle of the treatment process 
and  accurate assessment of health outcomes and related costs. The model 
was applied to perform an economic evaluation using patient-level data from 
the recently published clinical trial, Menotrophin versus recombinant FSH in-
vitro fertilization trial (MERiT), which compared HP-HMG with rFSH. These 
two products have been previously compared in an economic evaluation 
where it was found that the cost per cycle with HP-HMG was lower than with 
rFSH.16 However, as new clinical data become available, it is common practice 
to update economic evaluations to refl ect these new results as well as cos t 
changes that may have occurred since the previous analyses.

Methods

Overview
An economic evaluation was conducted comparing HP-HMG (Menopur, 
Ferring Pharmaceuticals, St Prex, Switzerland) and rFSH (follitropin alpha, 
Gonal-F, Serono, Geneva, Switzerland) using a discrete event simulation 
(DES) model with the following events: stimulation, oocyte retrieval, embryo 
transfer, ongoing pregnancy and live birth. The probabilities of transitioning 
through each stage of the model are based on MERiT.17 The logical fl ow of 
the model, coded in Visual Basic for Microsoft Excel, is illustrated in Figure 
1. Probabilities for each individual transit ion between the states were based 
on those observed in MERiT and each discrete event was simulated using 
computer-generated random numbers representing chance events.18

All patients entered the simulation in the gonadotrophin stimulation state. 
Treatment with gonadotrophin was administered following pituitary  down-
regulation as described previously.17 Ovulation was induced and patients 
entered the oocyte retrieval state. Following fertilization, embryo transfer, 
implantation and the state o f ongoing pregnancy ensued. If the latter stage 
was successfully reached, treatment pathway terminated in either pregnancy 
loss or live birth. Multiple births following one fresh cycle, including related 
maternal and neonatal costs, were accounted for in the analysis. All success 
rates and, consequently, transition probabilities were based on sampling from 
frequencies obtained from the patient-level data from MERiT.17 Analysis was 
based on the intention-to-treat population. Trial participants were analysed 
in the respective randomization groups. The result s reported in the trial and 
used in the model are from the available case analysis. To test the impact of 
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Figure 1 Flow diagram representing events simulated in the model   
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Note:  Only the results for the fi rst fresh cycle are described in this manuscript. The results 
for subsequent cycles are not presented as described in the Discussion. 
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missing outcomes from patients discontinuing treatment at various stages, 
the model was run with values imputed using last observation carried forward 
(LOCF) method. Imputation did not produce results materially diff erent from 
the reported fi gures, with savings marginally decreased and incremental 
savings increased in favour of HP-HMG.

Clinical study detailsClinical study details
The clinical trial details on which this economic evaluation is based have been 
previously described by Andersen et al.17 Briefl y, MERiT was a randomized, 
open-label, assessor-blind, parallel-group, multicentre and multinational 
(Belgium, Czech Republic, Denmar k, Finland, France, Israel, Poland, Slovenia, 
Spain and Sweden) study of 731 women comparing HP-HMG (n = 363) and 
rFSH (n = 368) in IVF. Relevant inclusion criteria were: women with good 
physical and mental health, aged 21–37 years, with regular menstrual cycles, 
and presumed to have ovulatory, tubal or unexplained infertility, including 
endometriosis stage I/II and mild male factor, eligible for IVF treatment; 
infertility for ≥1 year before randomization, except for proven bilateral tubal 
infertility; and BMI of 18–29 kg/m2 at the time of randomization. Exclusion 
criteria were polycystic ovarian syndrome, endometriosis stage III/IV or 
severe male factor requiring ICSI, more than three previous consecutively 
unsuccessful IVF cycles, previous poor response in an IVF cycle and history 
of recurrent miscarriage.

Randomization was stratifi ed by age (<35 years and 35–37 years) in each centre 
and concealed using envelopes. The study was conducted in accordance with 
the Declaration of Helsinki on good clinical practice, and ethical committee 
approval was obtained at all participating centres. 

The effi  cacy parameters on which the economic model was based included the 
clinical pregnancy rate per cycle, early pregnancy loss, and moderate/severe 
ovarian hyperstimulation syndrome (OHSS). 17 The live birth rate for HMG 
and rFSH were 26% and 22%, respectively. The reported early pregnancy loss 
for HMG and rFSH were 26% and 32%,  respectively. The OHSS rate for HMG 
and rFSH was comparable. 

Cost-data collection
Cost-data collection was gathered from a variety of diff erent published sources 
and captured data from the randomized trial. Treatment costs for HP-HMG 
and rFSH were based on doses observed in MERiT and previously reported.17

As reported in the British National Formulary, unit costs of £22.31 per vial of 
rFSH containing 75 IU of activity, and £13.65 per vial of  HP-HMG containing 
75 IU of FSH and 75 IU of LH activity were used to derive gonadotrophin 
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treatment costs (British National Formulary, 2007). Based on UK treatment 
practices, the costs of down-regulation were based on buserelin (Suprefact; 
Sanofi -Aventis, Paris, France) 250 μg/day for an average of 14 days; whereas 
triptorelin was used in the actual clinical trial. To induce fi nal follicular 
maturation, human chorionic gonadotrophin (HCG) was administered in a 
single dose of 250 μg at a cost of £33.31. Vaginal progesterone gel 8% (Crinone, 
Serono, Geneva, Switzerland) 90 mg/day was used for luteal support during 
days 13–42 after embryo transfer. Since daily application is indicated for 30 
days after laboratory evidence of pregnancy, three packages with 15 dosages 
each per successful pregnancy were assumed at £32.73 per package.19 Based 
on expert advice, all moderate and severe OHSS was assumed to lead to 
hospitalization at an average cost of £1032 per diagnosis. F requency of OHSS 
was extracted from trial data (2.17% for FSH and 2.20% for HP-HMG, not 
signifi cantly diff erent). Cost of patient visits was assumed to be included in 
costs of retrieval, fertilization and embryo transfer. Specialist consultation 
costs were added during stimulation and for pregnancy determination. 

To account for a broader range of health services costs attributed to IVF, 
the model enabled inclusion of costs of child delivery and neonatal care 
as reported by Ledger et al.20 Furthermore, varying costs for singletons, 
twins and triplets were accounted for in the analysis.20 Cost and outcome 
consequences of  failed treatments and the probability of adoption were not 
considered. Social costs, such as non-me dical costs, costs of time and loss of 
productivity, were not incorporated in the analysis as the perspective of the 
model was that of the NHS payer.

The analysis sought to explore the output of the average IVF cost per treatment 
based on choice of gonadotrophin treatment. The simulation results are 
reported as ‘per patient treated’ with a given number of cycles rather than 
‘per cycle’, as it is the patients who were randomized in trials.21 However, 
results for the fi rst treatment cycle can be interpreted both as ‘per cycle’ 
and ‘per treatment’. The impact of the inclusi on of maternal and neonatal 
costs arising from successful pregnancies, which would account for costs of 
multiple pregnancies, was also assessed. The cost inputs used in the model 
are summarized in Table 1.

Statistical analysisStatistical analysis
Simulation output variables were not normally distributed and Wilcoxon 
ranks sum test was used to test the signifi cance of mean and median cost 
results. In addition, the results were verifi ed using permutation tests on 
means and medians of samples obtained by bootstrapping individual patient 
cost based on resource use derived from within the randomized trial and 
external unit costs.
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Confi dence intervals (CI) were produced by bootstrapping, which estimates 
the sampling distribution of a statistic through a large number of simulations, 
employing sampling with replacement from the original data.23 Bootstrapping 
treats the sample as the general population and multiple random draws are 
conducted to obtain confi dence intervals for estimates of averages. Samples 
of sizes equal to the trial group s were drawn from the simulated parent 
population of 50,000 patients. Mean values were used for summary reporting, 
except for costs inclusive of maternal 502 and neonatal costs, where medians 
were appropriate due to skewed irregular distribution attributed to twins and 
triplets. Two-sided 95% confi dence intervals were obtained based on cost 
distributions from bootstrapping, as between the 2.5 and 97.5% centiles. 

Table 1 Cost variables used in simulation model

Variable Cost Variance tested in 
sensitivity analysis

Comments & Reference

Gonal-F (rFSH) 
per IU

£0.298 £0.238-£0.357 Based on BNF price of £22.31 per ampoule 
containing 75 IU of rFSH. 

Menopur (HP-
hMG) per IU

£0.182 £0.146-£0.218 Based on BNF price of £13.65 per ampoule 
containing 75 IU of FSH and 75 IU of LH. 

Buserelin £7.54 £6.03-9.05 Unit cost of £11.85 per 5.5mg vial. Dosing 
based on local practice, 250 mcg/day for 
14 days. Ref. 19 

Choriongonado-
tropin alpha

£33.31 £26.65-39.97 Choriongonadotropin alpha (Ovitrelle, 
Serono) was administered in a single dose 
of 250 mcg. Ref. 19

Luteal support £24.06 £19.25 - 28.87 Vaginal progesterone gel used during 
13-42 days a¶ er embryo transfer. Based 
on 3 packages with 15 dosages each 
per successful pregnancy at £32.73 per 
package. BNF 2007. 

Retrieval £760 £608 - £913 UHCW cost infl ated to 2006 price. Ref. 16
Embryo transfer £497 £398 - 597 UHCW cost infl ated to 2006 price. Ref. 16
Fertilisation £235 £188 -282 UHCW cost infl ated to 2006 price Ref. 16
Hospitalization 
for OHSS

£1,031 £825 - £1238 All moderate and severe OHSS was 
assumed to lead to hospitalisation. Ref. 15

Clinical 
pregnancy 
determination

£41 £33 - £49 Based on HCG test cost of £14.17 and cost 
of specialist consultation. Ref. 15 & 22 

Ongoing 
pregnancy 
determination

£63 £51 - £76 Based on ultrasound cost of £36.35 and 
specialist consultation at £26.99. Ref. 15 
& 22

Miscarriage £252 £202 - £303 Ref. 4 

BNF:   British National Formulary; HCG: human chorionic gonadotrophin; HP-HMG: highly 
purifi ed human menopausal gonadotrophin; NICE: National Institute for Health and 
Clinical Excellence; rFSH: recombinant FSH; UHCW: University Hospitals of Coventry 
and Warwickshire
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Considerable skewness of the gonadotrophin dose distribution was addressed 
by sampling the original trial data. Probabilistic sensitivity analysis was 
performed to address uncertainty in parameters used in the model. Based on 
accepted practices, values for parameters were sampled from 95% confi dence 
intervals based on probabilities of success at each stage of simulation and 
from uncertainty intervals for costs, judged to approximate conservatively 
the 95% confi dence intervals.

Results

Costs per cycleCosts per cycle
Total mean IVF costs per person starting the treatment after one IVF treatment 
cycle for HP-hMG and rFSH were £2,396 [95% CIs: £2,383 - £2,414] and £2,633 

Table 2  IVF cycle costs for HP-hMG and rFSH (Follitropin alpha) cycles 

Parameter HP-hMG Follitropin alpha
Gonadotrophin costs per patient 
treatment

£456†

[£441-469]
£709†

[£691-728]
Total costs per patient treatment £2,396†

[£2,383-2,414]
£2,633†

[£2,615-2,652]
Mean cost per delivery excluding 
maternal and neonatal costs 

£8,991†

[£7,666-10,995]
£11,919†

[£9,935-14,779]
Median cost per delivery excluding 
maternal and neonatal costs

£8,893‡ £11,741‡

Mean cost per delivery including maternal 
and neonatal costs

£14,301†

[£11,299-15,784]
£17,407†

[£14,339-21,913]
Median cost per delivery including 
maternal and neonatal costs 

£9,098‡ £12,044‡

†  Diff erences between HP-hMG and rFSH signifi cant at p<0.001 (Wilcoxon Rank Sum test), 
despite instances of overlap of confi dence intervals. In permutation test confi dence 
intervals for the diff erence in means and medians did not contain 0, indicating 
signifi cance in all comparisons. 

‡  Diff erences between HP-hMG and rFSH signifi cant at p<0.001 (permutation test). 
Confi dence intervals not provided for medians as they have no clinical interpretation 
when the median value lies outside the interval; confi dence intervals for diff erences 
obtained in permutation tests did not include zero, indicating signifi cance. 

Table 3 Incremental ratios (HP-hMG versus rFSH) a¶ er one fresh IVF cycle

Cost-savings per cycle £237
Number of cycles using HP-hMG required to deliver one additional IVF cycle 10.1 cycles
Incremental cost per delivery -£5,187
Incremental cost per baby -£4,804
Incremental cost per delivery including maternity and neonatal costs -£740
Incremental cost per baby including maternity and neonatal costs -£685
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[£2,615 - £2,652], respectively (p<0.001) (Table 2). The per cycle cost-saving 
resulting from the use of HP-hMG instead of rFSH is £237, which would allow 
for delivering one additional cycle for every 10 HP-hMG cycles delivered 
(Table 3). Specifi cally looking at the cost of gonadotrophins, the average NHS 
cost after one cycle using HP-hMG and rFSH were £456 [£441 - £469] and 
£709 [£691 - £728], respectively (p<0.001). The remaining IVF related costs 
i.e., drugs other than gonadotrophins, procedures, treatment of OHSS, for 
HP-hMG and rFSH were £1,940 and £1,922, respectively. 

Cost-minimisation results
Based on the success rates for one fresh cycle from MERiT which were 
trending in favor of HP-hMG but non-signifi cant, we have tested whether 
there was a cost diff erence in achieving the outcomes with either HP-hMG 
or rFSH. Mean IVF cost per delivery after one treatment cycle for HP-hMG 
and rFSH were £8,991 [£7,666 - £10,995] and £11,919 [£9,935 - £14,779], 
respectively (Table 2). When maternal and neonatal costs were added, the 
median cost per delivery with HP-hMG and rFSH was £9,098 and £12,044, 
respectively. The median values diff erences were signifi cant (p<0.001). Mean 
IVF costs per live birth (per baby) after one treatment cycle for HP-hMG and 
rFSH were £7,456 and £9,675, respectively. When maternal and neonatal costs 
were added, the median cost per live birth with HP-hMG and rFSH was £7,544 

Figure 2 Disaggregated costs per cycle including maternal and neonatal costs 

Cost gonadotropin

Other stim. cost

Other IVF cost

Maternal care cost

Neonatal cost

Residual costs 

0 500 1000 1500 2000

rFSH HP-hMG

Note:  ‘complete’ and ‘partial’ indicates the level of fertility treatment reimbursement in 
each country as defi ned by Jones and Cohen (2007).
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and £9,776, respectively. Despite a non-signifi cant diff erence in outcomes 
reported in MERiT, there was a signifi cant cost diff erence in achieving the 
outcomes based on the Wilcoxon test for means and permutation test for 
medians where cost diff erences were found to be signifi cant (p<0.001).17 The 
incremental ratios were negative for both cost per delivery and cost per baby, 
indicating that HP-hMG is dominant (less costly and more eff ective) versus 
rFSH (Table 3).

The disaggregated cost s per cycle which includes maternal and neonatal costs 
are presented in Figure 2. The results demonstrate that the majority of cost-
savings are achieved in reduced gonadotrophin cost between HP-hMG and 
rFSH, but also from reduced maternal costs with HP-hMG. 

Probabilistic sensitivity analysis supported the conclusion drawn from the 
base case that HP-hMG was cost-saving compared to rFSH. The mean and 
median value of ICER was negative both for cost per delivery and cost per 
baby. Cost eff ectiveness acceptability curve (CEAC) showed that HP-hMG was 
cost-saving in more than 92% of patients for both measures of eff ectiveness, 
and was 91-95% cost eff ective when willingness to pay for delivery or baby 
(Ceiling ratio) was varied from £0 to £20,000 per delivery. 

Figure 3 Cost of live delivery as a function of rFSH price 

£11,500

£11,000

£10,500

£10,000

£9,500

£9,000

£8,500

£5£0 £10 £15 £20
Cost of rFSH

Note:  Only the results for the fi rst fresh cycle are described in this manuscript. The results 
for subsequent cycles are not presented as described in the Discussion. 
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Changes in drug acquisition costsChanges in drug acquisition costs
The impact of varying the acquisition costs of rFSH alpha on comparative costs 
per delivery after one cycle was tested in the model. The results indicate that in 
order to achieve an equivalent cost per delivery for both gonadotrophins the 
cost of rFSH would need to be £2.91 per 75 I.U. vial (Figure 3). This represents 
a price reduction of 7.7 times the published British National Formulary price 
for rFSH alpha. 

Discussion
The results presented here indicate that treatment with HP-HMG after one 
fresh cycle of IVF off ers signifi cant cost-savings, based on the costs per cycle, 
per delivery, and per baby analyses. These results suggest an approximate 
10% saving per cycle with HP-HMG compared with rFSH. For many cash-
constrained health services operating within a fi xed budget, such as the 
NHS, these savings off er an opportunity to deliver additional IVF cycles. 
Cost of drugs, mainly gonadotrophins, comprises 19% (HP-HMG) and 27% 
(rFSH) of the total IVF fresh cycle costs and their choice can have signifi cant 
implications for healthcare 504 decision-making.

As shown in Figure 1 the DES was designed to assess costs and live births for 
both treatments up to 3 fresh cycles. However, because this would rely on 
using the effi  cacy parameter obtained after the fi rst fresh cycle as reported in 
the MERiT trial, this would tend to compound the fi ndings from the fi rst cycle 
in each subsequent cycle. Because this may not actually refl ect real world 
effi  cacy outcomes for couples undergoing a second and third fresh cycle, we 
opted not to present these fi ndings in the analysis. We believe that focusing 
the economic evaluation on the fi rst fresh cycle is suffi  cient for establishing 
the optimal cost-eff ectiveness treatment option. 

The results from this analysis, when compared with previous randomized 
controlled trial data, are comparable in terms of the IVF cost per cycle. Based 
on results from the European Israeli Study Group, Lloyd et al reported that et al reported that et al
HP-HMG was less expensive per cycle delivered when compared with rFSH, 
allowing 13% more cycles to be delivered.16 A further economic evaluation 
based on a meta-analysis of eight randomized studies comparing Menotropin 
with rFSH found Menotropin to be cost-saving.24 When comparing HP-HMG 
versus rFSH-alpha in a n intracytoplasmic sperm injection (ICSI) cohort, in a 
prospective, randomized trial, gonadotrophin requirement was reduced by 
17% and shorter treatmen t duration was found in the HP-HMG group.25 In the 
present model, the cost-savings result primarily from the lower acquisition 
cost of HP-HMG. 
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The cost of IVF in the UK has been previously determined as £1,786, while 
others have provided  IVF cost per cycle ranging from £1,717–2,233.26,27 After 
appropriate infl ationary adjustments, previous cost estimates validate the 
results obtained in this model. Lloyd et al found that cost of one cycle of et al found that cost of one cycle of et al
treatment with rFSH (£2,745; £3,5 40  as the equivalent 2006 price) was higher 
than with HP-HMG (£2,423; £3,125 as the equivalent 2006 price).16 The values 
obtained in this model are slightly lower. It is likely that the infl ation rate 
applied to the costs may have underestimated current prices. Also, Lloyd et al
incorporated the cost s of all visits as in the trial design. The approach in this 
study was to model the resource utilization to refl ect usual treatment pattern, 
and fi ve rather than nine visits were used. The cost discrepancy might have 
also resulted from lower dosage of gonadotrophins in MERiT than in the data 
used by Lloyd and co-workers. Higher cost of ICSI procedure, modelled in 
that study, also increased the mean treatment cost. In addition, allowance for 
research and overheads were made in charges by the trust providing cost data. 

In a model accompanying the 2004 NICE guidelines, a cost per live birth of 
£11,917 (95% CI: £8,103–14,697) was reported for women aged 24 years, and 
£12,931 (95% CI: £8,800–15,943) for women aged 35 years.4 The NICE values 
correspond to the costs results modelled for patients treated with rFSH, 
suggesting potential savings if HP-HMG were used in place of rFSH. Daya et 
al modelled cost–eff ectiven ess of recombinant rFSH versus urinary FSH in al modelled cost–eff ectiven ess of recombinant rFSH versus urinary FSH in al
three fresh or fresh/frozen cycles in the UK setting.15 The slightly lower cost 
per ongoing pregnancy with rFSH (£5,906; £7,617 as the equivalent 2006 
price) compared with this study’s results is likely accounted for by lower costs 
related to in clusion of frozen cycles.

In this analysis, as is true of most economic evaluations, the results are heavily 
infl uenced by incremental cost diff erences between the two interventions 
being compared, as this is the main cost diff erence between the two treatment 
arms. On this basis, the acquisition cost for rFSH was varied to establish at what 
price rFSH should be off ered to fertility clinics to achieve an equivalent cost per 
delivery compared with HP-HMG. The results indicate that the published price 
for rFSH should requires a price reduction by 87% to achieve a cost per delivery 
equivalent to HP-HMG. In the UK it is common practice for fertility units to 
negotiate directly with drug companies regarding product acquisition costs 
in which the fi nal agreed price is not publicly available. The results from this 
analysis can help guide clinics regarding an acquisition price for rFSH which 
will help them achieve a cost per live birth equivalent to that for HP-HMG.

In addition to drug acquisition costs, gonadotrophin stimulation doses 
used in clinical practice can also infl uence the incremental cost diff erence 
between two interventions and consequently cost-eff ectiveness conclusions. 
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In this study, gonadotrophin costs were based on doses observed in MERiT 
and are consistent with meta-analyses comparing HP-HMG and rFSH 
treatments.17,28 In light of recent trends to use low-dose gonadotrophin 
stimulation protocols, it was considered whether this would impact on this 
study’s conclusions.29 Modelling a low-dose stimulati on  protocol would tend 
to lower gonadotrophin costs for both treatments, and marginally infl uence 
the cost-saving benefi ts of HP-HMG. However, it was decid ed not to model 
the implications of low-dose stimulation protocols because of lack of data 
regarding the impact on live birth rates. Also, the aim of this analysis was to 
evaluate the cost-eff ectiveness of gonadotrophin based on doses used in the 
MERiT study.

Another assumption, based on the trial data, was made for the cancellation 
rate prior to oocyte retrieval of 5.7% for the rFSH group and 5.2% for HP-
HMG group (diff erence not signifi cant). Engmann et al previously noted et al previously noted et al
a cancellation rate of 3.5% of patients starting treatment. Using the latter 
value in the model slightly increases cost–eff ectiveness of HP-HMG with no 
eff ect on costs per delivery and per baby, and no impact on conclusions.30 If 
the results are to be considered outside the clinical trial context, a potential 
bias needs to be addressed; as Balasch and Barri point out, the randomized 
trials comparing gonadotro phins have almost always included patients with 
favourable ovarian response profi les (18–38 years old, normal BMI, normal 
basal FSH, normoovulators) which generally favours the least eff ective 
treatment option.31 Therefore, the analysis undertaken here is likely to have 
underestimated the advantage of using HP-HMG.

This study reports results for one fresh cycle, based on evidence from a 
randomi zed clinical trial. A preliminary analysis of multiple simulated cycles 
was also conducted to test the impact of diff erential effi  cacy and patient 
dropout. The success rate for ongoing pregnancy was assumed to decrease 
with subsequent cycles based on previously reported fi nding.32 Previously 
reported dropout rates following the fi rst and second cycles, showing an 
increasing trend, were also incorporated in the simulation. In the preliminary 
analysis using up to  three fresh cycles, whether assuming dropout or with 
no dropout, HPHMG remained consistently the preferred option compared 
with rFSH, and cost-savings resulting from using HP-HMG increased with 
additional cycles.

The present study compared HP-HMG with the recombinant form of 
follitropin alpha as used in MERiT. The analysis by Daya and Gunby suggested 
that cost-eff ectiveness of follitropin alpha (Gonal-F) could be greater than that 
of follitropin beta.33 Therefore, if all preparations of rFSH were compared with 
HP-HMG, the results obtained for the latter may underestimate its relative 
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cost–eff ectiveness. Furthermore, the use of tript orelin, as in the MERiT study 
protocol, instead of buserelin, which is commonly administered in the UK, 
had no signifi cant impact on results. 

Conclusions  
The results from this study suggest that cost-savings can be achieved by using 
less costly gonadotrophin, in this case HP-HMG, without compromising 
live birth rates. Furthermore, although there was no diff erence in live births 
between the two products reported in MERiT, the cost per live birth data, 
when compared using the Wilcoxon test for means and permutation, showed 
a signifi cant diff erence in cost per live birth (P < 0.001). It is likely that these 
results are suffi  ciently robust to inform decision making in line with NICE 
infertility treatment guidance. Furthermore, if the total number of IVF 
treatments is limited by spending in other areas of health, where clinical targets 
direct resource allocation, savings from using less costly gonadotrophins can 
help achieve more cycles within a fi xed healthcare budget. 
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