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Summary
In light of limited public funding for fertility treatments and the fundamental 
role of costs in IVF treatment decisions, there is an increasing need to 
establish the cost-eff ectiveness of available treatment options. The aim of the 
study was to assess the cost-eff ectiveness of two gonadotrophin treatments 
available in the UK. 

The data on which the economic evaluation was based consisted of two 
large randomized clinical trials in IVF patients using a simulation model. 
The combined studies included fi fty-three fertility clinics in thirteen 
European countries and Israel. The population on which the analysis was 
based consisted of women indicated for treatment with IVF (N=986), aged 
18-38, participating in double-blind, randomized controlled trials. The two 
treatment interventions being compared were highly purifi ed menotropin 
(HP-hMG, MENOPUR) or recombinant follitropin alpha (rFSH, GONAL-F).
The main outcome measure used in the cost-eff ectiveness analysis was the 
cost per IVF cycle and cost per live birth for HP-hMG and rFSH alpha.

The results show that HP-HMG was more eff ective and less costly versus 
rFSH for both IVF cost per live birth and for IVF cost per baby (incremental 
cost-eff ectiveness ratio was negative). The mean costs per IVF treatment for 
HP-hMG and rFSH were £2,408 [95%CI: £2,392; £2,421] and £2,660 [£2,644; 
£2,678], respectively. The mean cost-saving of £253 per cycle using HP-hMG 
allows one additional cycle to be delivered for every 9.5 cycles. 
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Treatment with HP-hMG was dominant compared with rFSH in the UK. 
Gonadotrophin costs should be considered alongside live birth rates to 
optimize outcomes using scarce healthcare resources.

Introduction
In many countries, to qualify for reimbursement, treatments must meet 
rigorous economic criteria of cost-eff ectiveness. In light of the increasing 
demand for health care across all areas, healthcare providers often resort 
to rationing as a means of controlling costs; such rationing often disregards 
evidence on relative cost-eff ectiveness of treatment options. In many markets, 
including the UK, fertility treatments are often a target for budget cuts because 
infertility is often considered as a low health priority.1 Based on best available 
effi  cacy and cost-eff ectiveness evidence, the National Institute for Health 
and Clinical Excellence (NICE) recommends that up to three cycles should be 
reimbu rsed.2 Despite NICE’s recommendation, in practice approximately only 
25% of cycles are funded by the National Health Service (NHS).3

A critical component in economic evaluations is the cl inical outcomes data 
on which cost-eff ectiveness claims are made. Accumulating data now show 
that treatment outcome diff ers s ignifi cantly depending on the gonadotrophin 
chosen. As previously reported by the European and Israeli Study Group 
(EISG), patients treated with either highly purifi ed (HP) hMG or recombinant 
FSH (rFSH) achieved similar ongoing pregnancy rates.4 A subsequent analysis 
of the EISG IVF cohort demonstrated that patients receiving HP-hMG 
achieved a statistically signifi cant (P=0.037) higher ongoing pregnancy rate 
(31%) than p atients receiving rFSH (20%).5 An integrated analysis of the EISG 
and menotrophin versus recombinant FSH in vitro fertilization trial (MERiT) 
studies that was reported in an article by Sørensen et al. and in  an earlier 
article by Platteau et al. Demonstrated signifi cantly higher live-birth rates 
of 27% with HP-hMG compared with 21% with rFSH (odds ratio [OR] =1.36; 
95% confi dence interval [CI], 1.01–1.83; P=0.04).6 Additionally, a recent meta-
analysis by Al-Inany et al has shown that there is a statistically signifi cant 
increase in live-birth rate with patients treated with hMG compared w ith 
rFSH (P<.05).7 In clinical terms, this translates into a number needed to treat 
(NNT) to get an additional live birth with hMG versus rFSH of 23 (95% CI, 
11–200) for a 25% baseline chance of  live birth with IVF. 

Because of the need to optimize outcomes with limited fi nancial resources, 
it is important to consider the costs of all elements of the treatment options. 
One possible variation in IVF costs can be attributed to diff erent gonadotrophin 
regimes. Previous studies have explored the cost-eff ectiveness of ART using a 
variety of diff erent clinical parameters and assumptions.8 Cost-eff ectiveness 
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of recombinant and urinary FSH has been compared,9,10,11,12,13,14,15 and one study 
included urinary hMG as an additional comparator.12 Urinary hMG and its  
highly purifi ed preparation were analyzed jointly in comparison with   rF SH  
f or  o vulation induction.16 HP-hMG alone was compared with rFSH, but the  
analysis combined IVF and intracytoplasmic sperm injection (ICSI) patients.17

Of all identifi ed economic studies involvi ng HP-hMG, only one was based 
on patient-level data from a randomized trial,18 and in one, effi  cacy data 
were extracted fr om a meta-analysis.15 While many studies reported cost 
per clinical or ongoing pregnancy,13,14,15,16,17 cost per live b irth or per baby was 
addressed less frequently20 and mainly in studies not involving comparison of 
gonadotrophins.27 No report of cost  pe r  li ve  birth after stimulation with HP-
hMG has been identifi ed in pub lished sources. Only one study involving HP-
hMG and rFSH was conducted in the UK setting, although it was not specifi c to 
IVF patients.17 Our previous study comparing HP-hMG and rFSH in IVF patients 
in the UK setting was a cost-minimization analysis based on one clinical trial 
only.18 Pooling  of two large randomized controlled trials (RCTs) allowed us 
to conduct the fi rst analysis of live-birth rates after stimulation with the two 
gonad otrophins and of the related costs in IVF patients in the UK.

As new clinical data become available, it is common practice to update 
economic evaluations to incorporate new effi  cacy results, while adjusting 
resource use and changes in costs. Therefore, our study is based on the two 
RCTs involving IVF patients treated with HP-hMG or rFSH with cost per live 
birth as the primary outcome in the analysis. Since new adequately powered 
trials of gonadotrophins in subfertile patients are unlikely to be conducted, 
pooling of results from existing trials remains a valuable and informative 
technique.31 

Decision analytic models are commonly used to evaluate treatments for 
which suffi  cient cost data have not been collected alongside clinical trials.23

Ideally, prospective clinical trials should be conducted to determine both 
effi  cacy and costs, but the value and feasibility of such approach is limited 
i n multiple multistep interventions, such as assisted reproduction19 therefore 
modelling enables representation of each stage and cycle of the treatment 
process and unbiased assessment of health outcomes and resource use.  We 
employed state-of-the-art simulation modelling to combine best available 
costs and effi  cacy evidence.
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Methods

Overview
An economic evaluation comparing HP-hMG (Menopur; Ferring Pharma-
ceuticals, St. Prex, Switzerland) and rFSH (follitropin alpha; Gonal-F, Merck 
Serono (MS), Geneva, Switzerland) was conducted based on a discrete event 
simulation (DES) model. The objective of the study was to determine the 
following:

I.  Effi  cacy expressed as number of live births and number of babies 
born per patient initiating treatment. Results of the simulation 
replicate the trials results presented in the earlier paper, however, 
small discrepancies in point estimates and CIs may arise from random 
process in the simulation.6 

II.  Average IVF cost per treatment based on each of the gonadotrophin 
treatment options. The simulation results are reported as ‘‘per patient 
treated,’’ rat her than ‘‘per cycle,’’ as it is the patients who were 
randomized in trials.24 However, results for one cycle treatment can 
be interpreted both as ‘‘per cycle’’ and ‘‘per treatment.’’

III.  Cost per live birth for each treatment option. 

IV.  Incremental cost-eff ectiveness expressed as the diff erence in cost 
of the two treatment options divided by the diff erence in number of 
deliveries and babies born per treated patient. 

V.  Impact of inclusion of maternal and neonatal costs arising from 
successful pregnancies, considering costs of multiple pregnancies.

Clinical Evidence
The modelled population was obtained by pooling patients from two 
prospective, randomized, multinational trials: EISG (IVF stratum, n =255) and 
MERiT (all patients, n =731).4,5 Both studies were conducted in accordance 
with the Declaration of Helsinki on good clinical practice, and ethics approval 
was obtained in all partici p ating centers. Women aged 18–38 were recruited 
at 53 fertility clinics in 13 European countries and Israel. The entire modelled 
cohort was treated with either HP-hMG (n =491) or rFSH (n =495) using a long 
GnRH agonist stimulation protocol. The primary causes of infertility in both 
studies were tubal and unexplained infertility; the baseline characteristics of 
patients in both trials eligibility criteria, treatment protocols, and primary 
endpoints were similar, justifying the pooled analysis. 
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Cost Data
The cost data in this study are identical to those described in Chapter 7, Table 
1. In this section we briefl y describe relevant cost calculations used in the 
economic evaluation. 

Unit costs per item were obtained from published UK sources. Treatment 
doses of HP-hMG and rFSH were sampled based on dosage reported in the 
two trials. The unit costs of £22.31 per vial of rFSH containing 75 IU of FSH 
activity and £13.65 per vial of HP-hMG containing 75 IU of FSH activity and 75 
IU of LH activity were obtained from the British National Formulary.25 In the 
UK centers, GnRH agonists were used according to the trial center standard 
practice, and therefore, the costs of down-regulation were based  on buserelin 
(Superfact, Sanofi -Aventis, Paris, France) 250 mg/day for an average of 14 
days. To refl ect UK treatment practices, the costs of choriongonadotropin 
alpha (Ovitrelle, MS, Geneva, Switzerland) based on a single dose of 250 mg at 
a cost of £33.31 were included in the cost calculations. Similarly, to refl ect UK 
treatment practices, the costs of vaginal P gel (Crinone, MS) were included in 
the costs based on treatment ranging from 13 to 42 days after embryo transfer 
(ET). 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.25 

Based on expert advice, all moderate and severe cases of ovarian 
hyperstimulation syndrome (OHSS) were assumed to lead to hospitalization at 
an a verage cost of £1032 per diagnosis. Frequency of OHSS was extracted from 
combined trial data (1.81% for FSH and 1.83% for HP-hMG; not signifi cant). 
Costs of delivery and neonatal care were considered separately for singletons, 
twins, and triplets.26 Cost and outcome consequences of failed treatments 
and the probability of adoption were not considered. The perspective of the 
study was that of t he NHS payer and nonmedical costs, and costs of time and 
loss of productivity were not incorporated in the analysis. Since fewer cycles 
would be required on HP-hMG than on rFSH to achieve one delivery and one 
birth (baby), the exclusion of social costs had a conservative eff ect likely to 
underestimate the cost advantage of HP-hMG. Costs were indexed to 2006, 
and no discounting was applied because of the short time horizon employed. 
All input variables for costs used in the model were summarized in Chapter 
7, Table 1.

The Simulation Model
A DES was designed to model clinical outcomes and related costs and coded 
using visual basic for applications in Excel (Microsoft Excel; Microsoft 
Corp., Redmond, WA). In DES, probabilities based on individual patient data 
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from the combined trial cohort are simulated for each clinical event, using 
computer-generated random numbers representing chance events.27 In such 
simulations, also known as Monte Carlo simulations, results from numerous 
runs are averaged over all patients, approximating the results  that would be 
obtained if deterministic probabilities, identical for each patient, were used. 
As a result, small insignifi cant variations in point estimates and CIs can be 
observed between the deterministic and simulated analysis. In DES, the 
events do not need to be synchronized as in Markov models, allowing greater 
fl exibility and more accurate representation of the patient pathway, thus 
refl ecting clinical reality with greater accuracy. 

The following treatment events (stages) were modelled from the combined 
clinical cohort: stimulation, oocyte retrieval, ET, pregnancy, and live births. 
Modelled treatment was consistent with the procedures performed in the 
clinical trials, and the patient transitions between stages of the model were 
determined by pooled patient-level data from the two clinical trials. The 
number of oocytes retrieved and number of twins and triplets were also 
obtained from the trial data. Probabilities of fertilization and implantation 
success were accounted for by subsequent events and therefore not considered 
explicitly in the model. 

The logical fl ow of the DES model used for this study is identical to the model 
description illustrated in Chapter 7, Figure 1. 

Statistical AnalysisStatistical Analysis
Effi  cacy results were simulated using available case intention-to-treat data.28

To test the robustness of the results, the last observation carried forward 
(LOCF) method for imputing missing values was also used. Only the av ailable 
case results are reported, as the LOCF-based results were not signifi cantly 
diff erent and did not aff ect the conclusions.

Simulation output cost variables were not normally distributed; hence the 
Wilcoxon rank sum test was used to test the signifi cance of mean and median 
results. In addition, the results were verifi ed using a permutation test on 
means and medians of samples obtained by bootstrapping the cost results 
from the model.

Confi dence intervals were produced by bootstrapping. Bootstrapping 
estimates the sampling distribution of a statistic through a large number of 
simulations, employing sampling with replacement from the original data.29

Samples of sizes equal to the trial groups were drawn from the simulated parent 
population of 50,000 patients. Mean values were used for summar y reporting, 
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except for costs inclusive of maternal and neonatal costs, where medians 
were inappropriate owing to skewed irregular distribution attributed to costs 
associated with twins and triplets. Two-sided 95% CIs were obtained based 
on cost distributions from bootstrap as the 2.5th and the 97.5th percentiles. 
Considerable skewness of the gonadotrophin dose distribution was addressed 
by sampling the original trial data. Comparative cost-eff ectiveness of 
gonadotrophins was expressed using an incremental cost-eff ectiveness ratio 
(ICER). The ICER is a comparative metric used to represent the additional 
cost required to achieve an additional unit of clinical eff ectiveness between 
two diff erent treatment options.30 Probabilistic sensitivity analysis (PSA) was 
performed to address uncertainty in the parameters used in the model. Based 
on accepted practices , values for parameters were sampled from 95% CIs based 
on probabilities of success at each stage of simulation and from uncertainty 
intervals for costs, judged to conservatively approximate the 95% CIs. Results 
from the PSA were summarized using cost-eff ectiveness acceptability curves 
(CEACs).31 CEACs present the probability that a given intervention is more 
cost-eff ective than the alternative treatment as a function of ceiling ratio  (CR) 
or willingness to pay for one unit of eff ectiveness, typically life year adjusted 
for quality (QALY).

Results

Effi  cacyEffi  cacy
The live-birth rate obtained from the DES after one fresh IVF cycle was 26.6% 
(CI, 22.7%–30.5%) for HP-hMG and 20.6% (CI, 17.0%–24.1%) for rFSH (OR 
=1.40; CI, 1.04–1.88; P=0.03). When adjusted for multiple births, the respective 
values were 338 (95% CI, 296–379) and 268 (95% CI, 229–307) babies per 
1000 cycles initiated (OR =1.40; 95% CI, 1.06–1.83; P=0.02). Furthermore, 
the required NNT to achieve one additional live birth when using HP-hMG 
instead of rFSH was 17 for deliveries and 14 for babies.

Costs
Total mean IVF costs per person starting the treatment after one fresh IVF 
treatment cycle for HP-hMG and rFSH were £2408 (95% CI, £2392, £2421) 
and £2660 (95% CI, £2644, £2678), respectively (P<0.001 ; Table 2). The mean 
per-cycle cost saving resulting from using HP-hMG instead of rFSH was £253, 
which would allow fi nancing of an additional cycle for every 9.5 HP-hMG 
cycles delivered. The total cost of gonadotrophin was 36% lower for HP-hMG 
than for rFSH, that is, £471 (£457–485) versus £736 (£716–757; P<.001).
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Remaining costs related to IVF procedures, inclusive of OHSS treatment costs, 
were comparable (£1,487 vs. £1,492, respectively), as were other costs related 
to stimulation (£344 vs. £327). Mean total IVF costs per live birth after one 
treatment cycle for HP-hMG and rFSH were £9058 (£7,884–10,676) and £12,944 
(£11,124–15,788), respectively (P<.001). The corresponding median costs per 
live birth per patient were £8,995 and £12,620, respectively (P <0.001). 

When maternal and neonatal costs were applied to live birth data, including 
costs of multiple pregnancies, the median costs per patient starting the 
treatment with HP-hMG and rFSH were £9,149 and £12,945 (P<.001). The 
corresponding mean costs per live birth per patient were £14,804 (£12,753–
17,592) and £18,909 (£15,854–23,230), respectively (P<.001). The mean IVF 
costs per baby after one treatment cycle for HP-hMG and rFSH were £7,133 
(£6,110–8,450) and £9944 (£8,317–12,219), respectively (P<.001). When 
maternal and neonatal costs were added, the median costs per baby with HP-
hMG and rFSH were £7205 and £9946, respectively (P<.001). 

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

Parameter HP-hMG Follitropin 
alpha

Cost 
diff erence

ICER
(per birth)

ICER 
(per baby)

Total costs per patient £2,408a

[£2,392-
2,421]

£2,660a

[£2,644-
2,678]

£253 -£4,180 -£3,600

Gonadotrophin costs per 
patient 

£471a

[£457-485]
£736a

[£716-757]
£265

Mean cost per live birth £9,058a

[7,884-
10,676]

£12,944a

[11,124-
15,788]

£3,936

Median cost per live 
birth 

£8,995b £12,620b £3,625

Results including maternal and neonatal costs for HP-hMG and rFSH
Total costs per patient 
includes 

£3,936c £3,886c -£50 £824 £710

Mean cost per live birth £14,804a

[£12,753-
17,592]

£18,909a

[£15,854-
23,230]

£4,105

Median cost per live 
birth 

£9,149b £12,945b £3,796

a  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.

b  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.

c Diff erence not statistically signifi cant (p>0.05, Wilcoxon Rank Sum test).
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Incremental Cost-Eff ectiveness 
The ICER was negative for both IVF cost per live birth and IVF cost per baby, 
indicating that HP-hMG is dominant (less costly and more eff ective) versus 
rFSH alpha (Table 2). When maternal and neonatal costs were added to the 
cost of IVF, ICER was £824 and £710 per delivery and per baby, respectively. 

Changes in Drug Acquisition CostsChanges in Drug Acquisition Costs
The impact of varying the acquisition costs of rFSH alpha on comparative 
costs per live birth after one cycle was tested in the model. The results 
indicate that an equivalent cost per live birth for both gonadotrophins cannot 
be achieved, regardless of the cost of rFSH. To achieve an equivalent cost per 
live birth, the price of rFSH would have to be negative (see solid line in Figure 
2). An equivalent total IVF cost per cycle would be achieved at the cost of rFSH 
alpha £2.65 per vial (data not shown). This represents a price reduction to 
around one eighth of the published British National Formulary price for rFSH 
follitropin alpha.

Probabilistic Sensitivity AnalysisProbabilistic Sensitivity Analysis
The PSA for one IVF cycle revealed that the mean and median value of ICER 
was negative both for cost per delivery and for cost per baby, which suggests 
cost saving. The scatter output from the PSA results is plotted on the cost-
eff ectiveness plane as shown in Figure 3. To quantify the results, CEACs were 
plotted. The CEAC showed that the probability of being cost-eff ective for HP-

Figure 2 Cost per live birth as function of rFSH price

£35,000

£30,000

£25,000

£20,000

£15,000

£10,000

£5,000

£5£0 £10 £15 £20

Wechowski. Economic evaluation of HP-hMG versus rFSH. Fertil Steril 2009.



The Economics of Assisted Reproduction

110

hMG was 98.4% for the value of CR of £20,000 per live birth both exclusive 
and inclusive of neonatal and maternal costs. For all values of CR smaller than 
£20,000, the probability was greater than 98.4%, and was equal to 100% for 
CR =£6,720 and less. If no amount was assumed to be allocated for additional 
deliveries (CR =£0), HP-hMG was preferred in 100% of cases because of cost-
savings.

Discussion
Our results demonstrate that treatment with HP-hMG after one fresh cycle 
of IVF off ers signifi cantly higher live-birth rates that were achieved at lower 
cost compared with treatment with rFSH. The live-birth rates simulated in 
the model are comparable with outcomes in the previously reported pooled 
analysis.6 The reported OR by Platteau et al. was 1.36 (95% CI, 1.01–1.83), 
and the slight discrepancy observed in this study and the previous study are 
due to random processes in the simulation. Additionally, these results are 
in agreement w ith a previously reported meta-analysis of randomized trials 
comparing menotropins with rFSH, which showed that using the former 
produced a clinically relevant higher pregnancy rate (27%) than using the 
latter (22%).32 A recent update of the meta-analysis with three additional 
studies included and the majority of the patients treated with the highly 
purifi ed preparation HP-hMG showed a statistically signifi cant higher live-
birth rate (relative  risk [95% CI]: 1.18 [1.02, 1.38]; P =0.03). The advantage of 
using HP-hMG is also evidenced by relatively low values of NNT. Typically, 

Figure 3 Cost-eff ectiveness plane with sca� er plot of PSA for HP-hMG versus FSH 
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an NNT of less than 20 is required to justify preference for the more eff ective 
treatment in a routine clinical setting.33,34

Several previous studies have investigated the costs of IVF delivery in the 
UK. For example, NICE guidelines published in 2004 suggest an average IVF 
cost per cycle of £2,771.2 A recently published assessment of costs based o n 
 the MERiT clinical data alone suggested that the costs of HP-hMG and rFSH 
treatment were £2,396 and £2,633, respectively.18 The results described here 
are consistent with previo us IVF cost per cycle estimates. 

Based on our analysis, when IVF costs were considered alongside effi  cacy 
results, treatment with HP-hMG generated cost savings with approx imately 
9% savings per cycle relative to rFSH. Based on the savings achieved using 
HP-hMG, this would suggest that within a fi xed budget, additional IVF cycles 
could be delivered through the NHS. When maternal and neonatal costs were 
included in the analyses, additional costs accrued to HP-hMG attributed 
to the increased live-birth rate. This resulted in a change in the ICER from 
negative to positive for the incremental cost per delivery and incremental 
cost per baby analyses of £824 and £710, respectively. 

Slightly greater cost savings per cycle were found using HP-hMG versus rFSH 
when compared with our previous analysis based on the MERiT trial data.18

Importantly, current analysis of combined trial data shows signifi cance of 
higher success rates with HP-hMG.15 Greater effi  cacy inevitably contributed 
to higher average maternal and neonatal costs per treatment initiated, th us 
reducing the incremental advantage of HP-hMG relative to the previous 
single-trial analysis; nevertheless, HP-hMG remains highly cost-eff ective. 
Additionally, the analysis presented here indicates that some of the costs 
accrued to those patients treated with HP-hMG because of additional costs 
attributed to maternal and neonatal costs arising from non-signifi cant 
diff erences in multiple birth rates per treatment initiated (P =0.59). By 
including costs diff erences arising from non-signifi cant diff erences in 
multiple birth rates, we believe this approach to be conservative. 

In our analysis, we report the results both exclusive and inclusive of maternal 
and neonatal costs. It may be argued, however, that if neonatal costs are to 
be considered in the analysis, utility of future discounted life years of babies 
born should also be included. If the costs related to treatment for infertility 
should be considered only up the point when the patient is no longer infertile, 
that is, up to clinical or ongoing pregnancy, then neither neonatal costs nor 
utility of the babies would be counted. If, however, cost per live birth is 
reported, the neonatal utility should also be estimated. Even with adjustment 
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of average lifetime morbidity, each live birth would increase joint mother and 
child utility considerably. Additional utility gain reported by a successfully 
treated couple would augment the advantage of HP-hMG even further. 

Costs of treatment are largely fi xed costs (staff , facilities), but drugs, mainly 
gonadotrophins, make up 20% (HP-hMG) and 28% (rFSH) of the total IVF 
fresh cycle costs (Table 2). To test the sensitivity of our cost per cycle and cost 
per live birth results, we varied the drug acquisition costs of rFSH to establish 
at what point the two products were equivalent. The results indicate that, 
regardless of the available price reduction on the published price of rFSH, a 
cost per live birth equivalent to HP-hMG cannot be achieved (cost of rFSH 
would have to be negative). An equivalent total IVF cost would be achieved 
with an rFSH price reduction of 8.5 times (11.9%) the published British 
National Formulary price. Even though it is common practice for fertility 
units in the UK to negotiate drug costs directly with companies, the results 
from this analysis show little possibility for the two drugs to be comparably 
cost-eff ective. 

Apart from drug acquisition costs, the dosage of gonadotrophins used in 
stimulation is a signifi cant factor in treatment costs and, as a result, aff ects cost-
eff ectiveness results. In this study gonadotrophin dosage was extracted from 
the patient level data from the clinical trials; the values were consistent with 
those reported for HP-hMG and rFSH in the combined analysis.6 A recent trend 
in some markets is to use low dose gonadotrophin stimulation protocols.35 In 
our evaluation we did not assess the impact of low-dose stimulation protocols 
as this would tend to lower gonadotrophin costs for bo th treatments, thus 
infl uencing the cost-saving benefi ts of HP-hMG, but the impact on r elative 
effi  cacy of the two drugs could not be estimated. Until low-dose protocols 
become the norm, we believe this approach to be valid for informing current 
treatment practices as applied in the MERiT and EISG studies. 

One of the key issues in conducting economic evaluations is the handling of 
uncertainty around input parameters. To address issues of uncertainty there 
are well-established guidelines available to instruct investigators regarding 
best treatment practices. For example, NICE suggests the use of PSA that 
simultaneous varies critical input parameters because the results obtained 
using this approach are more robust.22,23 This is in contrast to previous 
economic evaluations of gonadotrophins without sensitivity analysis,11,14 and 
those using only one-way or two-way sensitivity analysis.9,10,12,15

The results of our study are likely to  ha ve underestimated the true cost-
eff ectiveness of HP-hMG relative to rFSH. There are two factors that c ou ld 
likely infl uence the cost-eff ectiveness fi ndings presented h e re :  [1] the treated 
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population and [2] assumptions regarding cancellation rates. Randomized 
trials comparing gonadotrophins almost always include patients with 
favorable ovarian response profi les, which is likely to favor the least eff ective 
treatment option, here rFSH.36 Based on the trial data, the cancellation rate 
before oocyte retrieval of 5.9% for the rFSH group and 4.3% for the HP-
hMG group (not signifi cant) was assumed.6 Engmann et al. previously noted 
a cancellation rate  of 3.5% of patients starting treatment.37 Using the latter 
value in the model slightly increases cost-eff ectiveness of HP-hMG with no 
eff ect on costs per deliv ery and per baby and no impact on conclusions.

In conclusion, our results demonstrate that hi gher success rates can be 
achieved with HP-hMG compared with rFSH and can be achieved at lower 
cost. HP-hMG is cost saving when only IVF treatment costs are considered. 
The inclusion of maternal and neonatal costs in the analysis adversely 
infl uenced the results for HP-hMG because of the increased live births. 
Despite the additional maternal and neonatal costs, HP-hMG remained 
highly cost-eff ective. Furthermore, sensitivity analysis revealed that HP-hMG 
was superior regardless of the rFSH unit price, a direct consequence of both 
the lower price of HP-hMG and the higher success rate achieved using this 
gonadotrophin. 

It is envisaged that the results of our study will assist medical decision makers 
and clinicians by highlighting that clinical choice has signifi cant direct 
implications for treatment success where gonadotrophins diff er in effi  cacy 
and that improved outcomes can be achieved at lower cost using HP-hMG.
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