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Chapter 5

Abstract
Objective To compare the cost effectiveness of ovarian reserve testing in in vitro 
fertilization (IVF).

Design: A Markov decision model based on data from the literature and original patient data.

Setting Decision analytic framework.

Patients Computer-simulated cohort of subfertile women aged 20 to 45 years who are 
eligible for IVF.

Interventions [1] No treatment, [2] up to three cycles of IVF limited to women under 41 
years and no ovarian reserve testing, [3] up to three cycles of IVF with dose individualization 
of gonadotropins according to ovarian reserve, and [4] up to three cycles of IVF with 
ovarian reserve testing and exclusion of expected poor responders after the first cycle, 
with no treatment scenario as the reference scenario.

Main Outcome Measures Cumulative live birth over 1 year, total costs, and incremental 
cost-effectiveness ratios.

Results The cumulative live birth was 9.0% in the no treatment scenario, 54.8% for 
scenario 2, 70.6% for scenario 3 and 51.9% for scenario 4. Absolute costs per woman 
for these scenarios were €0, €6,917, €6,678, and €5,892 for scenarios 1, 2, 3, and 4, 
respectively. Incremental cost-effectiveness ratios (ICER) for scenarios 2, 3, and 4 were 
€15,166, €10,837, and €13,743 per additional live birth. Sensitivity analysis showed the 
model to be robust over a wide range of values.

Conclusions Individualization of the follicle-stimulating hormone dose according to 
ovarian reserve is likely to be cost effective in women who are eligible for IVF, but this 
effectiveness needs to be confirmed in randomized clinical trials. 
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Introduction
Debate continues as to whether and to what extent in vitro fertilization (IVF) should 
be applied in older women, especially in view of the high associated costs and low 
effectiveness. This discussion becomes increasingly relevant as the age of women giving 
birth to their first child is still rising in the Western world (Mathews and Hamilton, 2002). 
As a result, more women will be faced with subfertility, resulting in a rise in the number 
of women requesting fertility treatments (Evers, 2002). Indeed, the mean age of women 
undergoing IVF is increasing year after year (de Mouzon et al., 2010). 

In vitro fertilization is less effective in older women due to their diminished ovarian 
reserve (Broekmans et al., 2006). Because there are at present no means for improving 
ovarian reserve, the question arises as to how to best integrate the data on ovarian reserve 
in clinical management to obtain the best possible outcome for the woman. So far, the 
evidence on this topic is limited. There is only one prospective cohort study that has tested 
ovarian reserve in women with a poor response in the first cycle of IVF; women with abnormal 
ovarian reserve testing and a poor response in the first IVF cycle were found to have lower 
ongoing pregnancy rates in subsequent cycles compared with normal responders and poor 
responders with normal ovarian reserve testing (Hendriks et al., 2008). 

A systematic review on the predictive value of ovarian reserve testing and IVF 
outcome concluded that poor response, defined as fewer than four oocytes after ovarian 
stimulation, can be predicted by ovarian reserve tests and that these tests could be useful 
for the assessment of the most appropriate gonadotropin dosage for an individual woman 
(Broekmans et al., 2006). A few small randomized controlled trials tested the effect of dose 
individualization and revealed conflicting results (Klinkert et al., 2005; Olivennes et al., 2009). 
One larger randomized controlled trial comparing ovarian hyperstimulation with a standard 
dose of gonadotropins to ovarian hyperstimulation with a dose based on ovarian reserve 
showed an increase in pregnancy rates in women allocated to the individualized dosing of 
gonadotropins, but the confidence intervals on the estimates of the treatment effect were 
wide (Popovic-Todorovic et al, 2003). In view of this limited data, we compared the cost 
effectiveness of several treatment scenarios with and without ovarian reserve testing in IVF.

Material and Methods
A Markov decision tree was constructed for subfertile couples who were eligible for IVF 
treatment after their fertility work-up had been completed. The main outcome was defined as 
live birth of at least one child. Live birth was defined as an ongoing pregnancy resulting in live 
birth. The decision tree was based on a hypothetical cohort of women aged 20 to 45 years old. 
The age distribution of this cohort was based on a Dutch national prospective study performed 
between 2002 and 2004 (Lintsen et al., 2007). In this cohort we defined four scenarios (Fig. 1).

In scenario 1, the reference scenario, no intervention was applied, and livebirth rates 
were those of natural conception. 

Scenario 2 consisted of IVF up to three cycles without any ovarian reserve testing for 
all couples in whom the woman is 41 years or younger. Women older than 41 years were 
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not treated, and the live-birth rate in these women was the result of natural conception. 
The threshold of 41 was chosen because this is common practice in the Netherlands 
(Nederlandse Vereniging voor Obstetrie en Gynaecologie (NVOG), 1998).

Scenario 3 represents a scenario where all women until the age of 45 years were offered 
three cycles of IVF. Before the start of IVF (maximum of three cycles), all women were tested to 
determine their ovarian reserve. According to a dose nomogram, the women were categorized 
as predicted low, normal, or high responders (Popovic-Todorovic et al, 2003). Predicted low 
responders received a higher dose of gonadotropins (mean dose: 300 IU), whereas among 
predicted high responders the dose was adjusted to a lower amount of gonadotropins (mean 
dose: 75 IU). Predicted normal responders received a dose of 150 IU gonadotropins.

In scenario 4, all women until the age of 45 years were offered IVF, but after the first 
cycle, women were classified as normal responders (>4 oocytes after ovarian stimulation) or 
poor responders (<4 oocytes after stimulation) (Hendriks et al., 2008). Normal responders 
continued their IVF treatment to a maximum of three cycles of IVF if necessary. Poor 
responders underwent ovarian reserve testing and were categorized as: expected poor 
responders—the poor responders with abnormal ovarian reserve testing; and unexpected 
poor responders— the poor responders with normal ovarian reserve testing results. 
Expected poor responders were advised to discontinue treatment, whereas the unexpected 
poor responders were advised to continue their IVF, just like the normal responders.

For all four scenarios, the treatment costs and live-birth rates were calculated over a 1 
year period. According to a Dutch study, the interval between IVF cycles is approximately 
4.6 months (Eijkemans et al., 2008). We therefore assumed that it would take 1 year to 
complete a maximum of three cycles of IVF.

Because of the brief time frame of 1 year, discounting was not applied. Estimates of the 
model and ranges for sensitivity analyses were derived from a national prospective study and 
clinical trials, as referenced (Table 1). Rates were converted to probabilities when needed. 
The cost calculations were performed according to the Dutch situation in the year 2008; 
hence, costs are adjusted according to the consumer price index (CBS, Statistics Netherlands, 
2011). We assumed that in this period no major changes in the costs of treatment occurred 
except for monetary inflation. The model was built from a health care perspective.

Details of the Computer Simulation Model
Patient characteristics 
Patients were between the ages of 20 to 45 years of age. All women were eligible for IVF 
treatment.

Live-birth probabilities 
In all scenarios, natural live birth in between IVF cycles was accounted for. The natural live-
birth probability in between IVF cycles over a period of 1 year IVF is 9.1% (CBS, Statistics 
Netherlands, 2011)(. In this analysis, we did not account for dropouts.

We derived live-birth probabilities for IVF as well as the age distribution of the 
population from a prospective study performed between 2002 and 2004 (Lintsen et 

75

5



Chapter 5

al., 2007). This national prospective study represents an average IVF population. These 
probabilities were used for scenario 2 (i.e., IVF for all women until the age of 41 years).

In scenario 3, live-birth probabilities derived from the national prospective study 
were converted to live-birth probabilities according to the randomized controlled trial 
of dose individualization of gonadotropins based on ovarian reserve (Popovic-Todorovic 
et al, 2003; Lintsen et al., 2007). The distribution of women between normal, low, and 
high responders was according to the randomized controlled trial: 37.4% low responders, 
42.0% normal responders, and 20.6% high responders (Popovic-Todorovic et al, 2003).

In scenario 4, the live-birth probabilities were also based on the national prospective 
study (Lintsen et al., 2007). These probabilities were used to estimate the probabilities 
for the unexpected poor, expected poor, and normal responders. We converted the IVF 
live-birth probabilities with a conversion factor according to the probabilities of the 
prospective study (5). As a result, we had the ‘‘best estimate’’ probabilities per age for 
poor and normal responders. The distribution of women between the type of response 
was 64.4% normal responders, 23.4% unexpected poor responders, and 12.2% expected 
poor responders (Hendriks et al., 2008) (see Table 1).

A more detailed description of age-related IVF live-birth rates and the population 
distribution for the different scenarios is available in Supplementary Table 1 (available online).

Costs 
Costs per cycle were derived from the Dutch Umbrella study and from our institutional data 
(Merkus et al., 2006). All monetary units were converted into the equivalent of 2008 using the 
consumer price index (CBS, Statistics Netherlands, 2011). We assumed that in this period no 
big cost changes in the treatment protocol occurred except for inflation. The assumptions on 
costs are summarized in Table 1. The mean costs per cycle are €3,042. The costs for ovarian 
testing consisted of follicle stimulating hormone and antim€ullerian hormone measurements 
and antral follicle count. These costs (€60) are estimated from our institutional diagnosis 
treatment combinations (Dutch Healthcare Authority, 2009). The change in costs due to dose 
individualization was calculated according to the medication costs provided by the Health Care 
Insurance Board (Health Care Insurance Board, 2009). These costs were used in scenario 4; 
we assumed that women with a low ovarian reserve had a mean dose increase of 150 IU and 
women with a high ovarian reserve a mean dose decrease of 75 IU.

Outcomes 
The cumulative probabilities for live birth were determined for each scenario, as were the 
estimated costs. Using these values, we computed the incremental cost-effectiveness ratio 
(ICER), which represents the additional costs per live birth. The ICER is calculated by dividing 
the differences in costs between two scenarios by the difference in live-birth probability 
of the two scenarios. Secondary outcomes were costs per live birth and incremental cost-
effectiveness ratios. We made no distinctions for singleton or multiple gestations in scenarios 
2, 3, and 4 because the distributions are likely to be comparable across these three scenarios.
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Sensitivity analysis 
To address the uncertainty regarding our baseline assumptions, we carried out one-way 
and probabilistic (Monte Carlo simulations) sensitivity analyses. The ranges and values 
used for the sensitivity analysis are shown in Table 1. A multiway sensitivity was applied 
to test the effect of an increase in the number of women aged 40 years and over. Also, 
population and live-birth probabilities were adjusted. 

For the probabilistic sensitivity analysis, distributions were fitted for all parameters in 
the model. Beta distributions were applied to probabilities. If we were not able to fit these 
distributions, a uniform distribution was set (Briggs et al., 2006). Probabilistic sensitivity 
analysis, using 1,000 second-order Monte Carlo simulations, was performed and provided 
the95%confidence intervals around the estimates. To visualize the probability of the 
optimal scenario depending on the willingness to pay, cost-effectiveness acceptability 
curves are computed. 

All computations are performed using a commercially available decision analysis software 
package (TreeAge Pro 2009; Tree Age Inc.). No approval for this research was needed. 

This study was supported by a research grant from the Dutch Health Insurance Board 
(College voor Zorgverzekeringen).

Results
The cumulative birth rates were 9.0% in the no treatment scenario (scenario 1), 54.8% for 
three cycles of IVF without ovarian reserve testing until the age of 41 years (scenario 2), 
70.6% for individualized follicle-stimulating hormone (FSH) dosing according to ovarian 
reserve testing (scenario 3), and 51.9% for exclusion of the expected poor responder 
from subsequent cycles (scenario 4). The cost per couple were €0, €6,917, €6,678, and 
€5,892, for the scenarios 1, 2, 3, and 4, respectively. The calculated cost and live-birth 
rates resulted in a cost per live birth of €0, €12,628, €9,454, and €11,356 for scenarios 1, 
2, 3, and 4, respectively.

Incremental cost-effectiveness ratios (ICER) for scenarios 2, 3, and 4 were €15,166, 
€10,837, and €13,743 per additional live birth compared with the no treatment scenario. 
Scenarios 2 and 4 were both less cost effective per additional live birth compared with the 
scenario of dose individualization (scenario 3), that is, the latter scenario was more effective 
for a lower cost. Thus, under baseline assumptions, the model favored the use of dose 
individualization according to ovarian reserve testing as the most cost-effective scenario.

Sensitivity Analyses
When all variables were subjected to one-way sensitivity analysis, the results remained 
robust. For none of the parameters was a threshold found in the plausible ranges. 
Multiway sensitivity analysis for the percentage of women aged above 40 years showed 
that the conclusions were not altered. If the number of women aged 40 to 45 years in 
our population is quadrupled (5.6% to 20%), dose individualization according to ovarian 
reserve remains the preferred scenario.
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Table 1. Base case assumptions and distributions

Variable
Base case  

probability

Beta distribution

ReferenceN R

Population distribution

Scenario 2; IVF until the age of 41

Women aged 20-41 98,70% 4928 4865 Lintsen, et al 

Women aged 42-45 1,30% 4928 63 Lintsen, et al

Scenario 3; Dose individualisation

Normal Responder 42,00% 131 55 Popovic-Todorovic, et al 

High Responder 35,50% 76 27 Popovic-Todorovic, et al

Low Responder 64,50% 76 49 Popovic-Todorovic ,et al

Scenario 4; Exclusion expected poor responder

Normal Responder 64,40% 222 143 Hendriks, et al

Unexpected Poor Responder 34,30% 79 27 Hendriks, et al 

Expected Poor Responder 65,70% 79 52 Hendriks, et al 

Variable Cycle Age
Base case 

Probability

Uniform distribution

ReferenceMin Max

Live birth probabilities

Scenario 1; No treatment

Natural conception 20-45 3,10% 2,60% 3,70% Eijkemans, et al

Scenario 2; IVF until the age of 41

IVF live birth rate

Women aged 20-41 1 23,50% 18,80% 28,20% Lintsen, et al

2 21,40% 17,10% 25,60% Lintsen, et al

3 18,30% 14,70% 22,00% Lintsen, et al 

Natural live birth rate

Women aged 20-41 20-41 3,20% 2,60% 3,70% Eijkemans, et al

Women aged 42-45 42-45 1,50% 1,30% 1,80% Eijkemans, et al

Scenario 3; Dose individualisation

IVF live birth rate

Normal Responder 1 34,90% 27,90% 41,90% Modelled

2 31,80% 25,40% 38,10% Modelled

3 27,30% 21,80% 32,70% Modelled

High Responder 1 34,90% 27,90% 41,90% Modelled

2 31,80% 25,40% 38,10% Modelled

3 27,30% 21,80% 32,70% Modelled
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In the multivariable sensitivity analysis, the scenario with age restriction (scenario 2) 
was also tested for the ages of 42 until 45 years. The effect of changing the maximum 
age was minimal because the percentage of women aged above 40 years was low in our 
population. Compared with no treatment, the cost per extra live birth was €15,116 for 
IVF until the age of 41 years to a maximum of €15,221 in case the maximum age was set 
at 45 years. If the maximum age of entry into IVF treatment was set at 45 years, and the 
population above 40 years of age was increased (5.6% to 20%) the extra costs per live 
birth compared with no treatment rose to €16,473.

Threshold analysis for the live-birth probabilities after dose adjustment according to 
ovarian reserve showed that if mean IVF live-birth probabilities were above 25.5% per cycle, 
dose individualization according to ovarian reserve remained the most cost effective scenario.

Table 1. Continued

Variable
Base case  

probability

Beta distribution

ReferenceN R

Low Responder 1 34,90% 27,90% 41,90% Modelled

2 31,80% 25,40% 38,10% Modelled

3 27,30% 21,80% 32,70% Modelled

Natural live birth rate

Women aged 20-45 20-45 3,10% 2,60% 3,70% Eijkemans, et al

Scenario 4; Exclusion expected poor responder

IVF live birth rate

Normal Responder 1 31,10% 24,90% 37,30% Modelled

2 28,30% 22,60% 34,00% Modelled

3 22,70% 18,20% 27,20% Modelled

Unexpected Poor Responder 1 8,90% 7,10% 10,70% Modelled

2 10,50% 8,40% 12,60% Modelled

3 29,20% 23,30% 35,00% Modelled

Expected Poor Responder 1 9,20% 7,40% 11,10% Modelled

Natural live birth rate

Women aged 20-45 20-45 3,10% 2,60% 3,70% Eijkemans, et al

Variable
Base case  

Costs a

Uniform distribution

ReferenceMin Max

Costs

IVF cycle 3042 2000 4000 Merkus, et al

Ovarian reserve testing 60 40 80 Institutional costs

Gonadotropin dose increase (150 EH) 700 400 1000 Health care insurance board

Gonadotropin dose decrease (75 EH) -350 -500 -200 Health care insurance board 

a Index year 2008
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The probabilistic sensitivity analysis tested uncertainty around critical model 
parameters as previously described. In the first order sensitivity analysis, the model 
turned out to be stable after simulating 1,000 women.

The mean cost per couple was €0 (95% CI, €0 – €0) for no treatment, €6,908 (95% CI, 
€4,646 – €9,070) for IVF until the age of 41 years, €6,637 (95% CI, €4,583 – €8,619) for 
dose individualization, and €5,858 (95% CI, €3,966 – €7,783) for exclusion of the expected 
poor responder. The mean costs per additional live birth compared with no treatment 
were €15,028 (95% CI, €9,772 – €21,138) for IVF until 41 years, €10,757 (95% CI, €7,345 – 
€14,291) for dose individualization, and €13,707 (95% CI, €8,884 – €19,076) for exclusion 
of the expected poor responder. The ICER was €15,028 (95% CI, €9,772 – €21,138) for IVF 
until the age of 41 years, €10,757 (95% CI, €7,345 – €14,291) for dose individualization, 
and €13,707 (95% CI, €8,884 –€19,076) for exclusion of the expected poor responder.

The outcomes of the probabilistic sensitivity analysis showed that dose individualization 
according to ovarian reserve testing remained the preferred scenario when compared 
with no treatment or IVF until the age of 41 years. Dose individualization has a potential 
positive effect on the live-birth probabilities around the same costs compared with IVF 
until the age of 41 (Fig. 2).

Figure 2. Incremental cost-effectivness ratio scatterplot of the probabalistic sensitivity analysis

The cost-effectiveness acceptability curves show that if the willingness to pay is below 
€10,900, no treatment has the highest probability to be cost effective. If society is willing 
to pay more than €10,900, the scenario of dose individualization according to ovarian 
reserve has the highest probability to be the most cost-effective scenario (Fig. 3).
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Discussion
This study, presenting a Markov decision-analytic model, shows that a scenario of 
individualization of the dose of gonadotropins according to ovarian reserve will increase 
live-birth rates. This scenario will also be cost effective even if IVF is offered for a maximum 
of three cycles until a woman’s age of 45 years. We also demonstrated that even if the 
population aged above 40 years quadruples, the scenario of dose individualization of 
gonadotropins according to ovarian reserve remains cost effective.

The strength of the current scenario analysis is that it shows the effects of applying 
ovarian reserve tests in clinical practice and offers insight into a potential increase in live-
birth rates by individualized ovarian stimulation. To demonstrate the maximum gain to be 
reached, drop-outs were not incorporated in the model. Another strength of this study is 
that the conclusions hold in extended sensitivity analyses; we went to great efforts to be 
transparent in our reporting, which should allow researchers and decision makers to make 
judgments about the applicability of the work to their own setting.

Our cost-effectiveness analysis also has some limitations. First, it is important to realize that 
data on the effectiveness of dose individualization based on ovarian reserve testing are derived 
from one small study (Popovic-Todorovic et al., 2003). Hence, this scenario needs to be tested in 
a larger population to confirm or refute the effect of dose individualization before IVF.

Second, our model ended if the end point ‘‘live birth’’ was reached or 1 year had 
passed. The end-point live birth in this decision tree is modeled. The live-birth probabilities 
used in this model were based on ongoing pregnancy probabilities. The probability that an 
ongoing pregnancy does not end in a live birth is 1% to 2% (Nybo Anderson et al., 2000). 
As this would have little influence on the outcome, we considered ongoing pregnancy as 
representative for live birth.

Figure 3. Cost-effectiveness acceptability curve
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Third, the probability to conceive naturally was low. We based our estimate on the 
natural conception probability during the waiting time for IVF treatment (Eijkemans et 
al., 2008). One could debate that this probability is lower than can be expected in this 
population, but the effect of this assumption on our conclusions is minor. The effect of 
an increase in live-birth rate results in a marginal increase in the additional costs per live 
birth, but the conclusions will remain unchanged.

A few other studies have been published on the topic of dose individualization according 
to ovarian reserve (Klinkert et al., 2005; Olivennes et al., 2009).A small randomized clinical 
trial comparing dose individualization according to ovarian reserve versus a standard dose 
of gonadotropins showed no effect of dose individualization in predicted poor responders 
based on the antral follicle count (Klinkert et al., 2005). The lack of effect in this randomized 
controlled trial could possibly be contributed to the 10-year difference in the mean age 
of the women in this trial and the women in the reference study we used (Klinkert et 
al., 2005; Popovic-Todorovic., 2003). An explanation for this discrepancy may be that the 
largest effect of dose adjustment is achieved in younger women who have a poor ovarian 
reserve, but that there is less effect in women aged above 40 years old. In our hypothetical 
cohort, dose individualization remains cost effective in spite of offering IVF treatment to 
women aged above 42 years old. Thus, due to the increase in live births in the younger 
population, offering IVF to an older population is justified from a cost-effective point of 
view when comparing scenario 2 to scenario 3.

A pilot study published on an algorithm for individualized gonadotropins dosing based 
on initial patient characteristics yielded results that are in line with our present data; 
therefore, the outcome of our economical model is also applicable to this pilot study 
(Olivennes et al., 2009). The population distribution of patients who received a lower 
dose of gonadotropins was increased in the pilot study compared with our value, namely, 
76.4% in the pilot study compared with 20.6% in our model, which leads to a lower mean 
dose of gonadotropins used. This reduction in gonadotropins administered will result in 
lower costs and therefore yield an even more improved cost effectiveness.

Our data suggest that dose individualization of gonadotropins according to ovarian 
reserve before IVF can have a potential positive effect on live-birth rates and a decrease in 
treatment costs. A large randomized trial is needed to confirm the potential of higher live 
birth probabilities due to dose individualization especially in relation to the woman’s age.
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Supplementory table 1. In vitro fertilization pregnancy rates and population distribution used in the 
model

Age

Population 
distribution 

(%)* Cycle

IVF probabilities (%)

Scenario 2* Scenario 3** Scenario 4**

Predicted 
normal 

response

Predicted 
high 

response

Predicted 
low 

response
Normal 

responder

Unexpected  
poor 

responder

Expected  
poor 

responder

20 0,1% Cycle 1 18,6% 27,8% 27,8% 27,8% 24,8% 7,1% 7,4%

Cycle 2 16,8% 25,2% 25,2% 25,2% 22,4% 8,3% -

Cycle 3 14,3% 21,4% 21,4% 21,4% 17,8% 22,9% -

21 0,1% Cycle 1 19,5% 29,3% 29,3% 29,3% 26,1% 7,5% 7,8%

Cycle 2 17,7% 26,5% 26,5% 26,5% 23,6% 8,8% -

Cycle 3 15,0% 22,6% 22,6% 22,6% 18,8% 24,2% -

22 0,5% Cycle 1 20,6% 30,8% 30,8% 30,8% 27,5% 7,9% 8,2%

Cycle 2 18,6% 27,9% 27,9% 27,9% 24,9% 9,2% -

Cycle 3 15,9% 23,8% 23,8% 23,8% 19,8% 25,5% -

23 0,6% Cycle 1 21,6% 32,4% 32,4% 32,4% 28,9% 8,3% 8,6%

Cycle 2 19,6% 29,4% 29,4% 29,4% 26,2% 9,7% -

Cycle 3 16,7% 25,1% 25,1% 25,1% 20,9% 26,9% -

24 0,8% Cycle 1 22,7% 34,1% 34,1% 34,1% 30,3% 8,7% 9,0%

Cycle 2 20,6% 30,9% 30,9% 30,9% 27,6% 10,2% -

Cycle 3 17,6% 26,5% 26,5% 26,5% 22,0% 28,3% -

25 1,7% Cycle 1 23,8% 35,7% 35,7% 35,7% 31,8% 9,1% 9,5%

Cycle 2 21,6% 32,5% 32,5% 32,5% 28,9% 10,7% -

Cycle 3 18,6% 27,8% 27,8% 27,8% 23,2% 29,8% -

26 2,2% Cycle 1 24,9% 37,3% 37,3% 37,3% 33,2% 9,5% 9,9%

Cycle 2 22,6% 34,0% 34,0% 34,0% 30,3% 11,2% -

Cycle 3 19,4% 29,2% 29,2% 29,2% 24,3% 31,2% -

27 3,1% Cycle 1 25,8% 38,8% 38,8% 38,8% 34,5% 9,9% 10,3%

Cycle 2 23,6% 35,3% 35,3% 35,3% 31,5% 11,7% -

Cycle 3 20,3% 30,4% 30,4% 30,4% 25,3% 32,5% -

28 4,5% Cycle 1 26,7% 40,0% 40,0% 40,0% 35,7% 10,2% 10,6%

Cycle 2 24,4% 36,6% 36,6% 36,6% 32,6% 12,1% -

Cycle 3 21,0% 31,5% 31,5% 31,5% 26,2% 33,7% -

29 5,6% Cycle 1 27,3% 41,0% 41,0% 41,0% 36,5% 10,5% 10,9%

Cycle 2 25,0% 37,5% 37,5% 37,5% 33,4% 12,4% -

Cycle 3 21,5% 32,3% 32,3% 32,3% 26,9% 34,6% -
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Cost-effectiveness of Ovarian Reserve Testing in IVF

Supplementory table 1. Continued

Age

Population 
distribution 

(%)* Cycle

IVF probabilities (%)

Scenario 2* Scenario 3** Scenario 4**

Predicted 
normal 

response

Predicted 
high 

response

Predicted 
low 

response
Normal 

responder

Unexpected  
poor 

responder

Expected  
poor 

responder

30 7,0% Cycle 1 27,7% 41,6% 41,6% 41,6% 37,0% 10,6% 11,0%

Cycle 2 25,3% 38,0% 38,0% 38,0% 33,9% 12,5% -

Cycle 3 21,9% 32,8% 32,8% 32,8% 27,3% 35,1% -

31 8,3% Cycle 1 27,7% 41,6% 41,6% 41,6% 37,0% 10,6% 11,0%

Cycle 2 25,3% 38,0% 38,0% 38,0% 33,9% 12,5% -

Cycle 3 21,9% 32,8% 32,8% 32,8% 27,3% 35,1% -

32 9,5% Cycle 1 27,3% 40,9% 40,9% 40,9% 36,5% 10,4% 10,8%

Cycle 2 24,9% 37,4% 37,4% 37,4% 33,3% 12,3% -

Cycle 3 21,5% 32,2% 32,2% 32,2% 26,8% 34,5% -

33 9,4% Cycle 1 26,4% 39,6% 39,6% 39,6% 35,3% 10,1% 10,5%

Cycle 2 24,1% 36,1% 36,1% 36,1% 32,2% 11,9% -

Cycle 3 20,7% 31,1% 31,1% 31,1% 25,9% 33,3% -

34 9,0% Cycle 1 25,0% 37,6% 37,6% 37,6% 33,4% 9,6% 9,9%

Cycle 2 22,8% 34,2% 34,2% 34,2% 30,5% 11,3% -

Cycle 3 19,6% 29,4% 29,4% 29,4% 24,5% 31,5% -

35 7,4% Cycle 1 23,3% 35,0% 35,0% 35,0% 31,1% 8,9% 9,3%

Cycle 2 21,2% 31,8% 31,8% 31,8% 28,3% 10,5% -

Cycle 3 18,1% 27,2% 27,2% 27,2% 22,7% 29,1% -

36 7,2% Cycle 1 21,3% 31,9% 31,9% 31,9% 28,4% 8,1% 8,4%

Cycle 2 19,3% 28,9% 28,9% 28,9% 25,8% 9,6% -

Cycle 3 16,5% 24,7% 24,7% 24,7% 20,6% 26,4% -

37 6,5% Cycle 1 19,0% 28,5% 28,5% 28,5% 25,4% 7,3% 7,5%

Cycle 2 17,2% 25,8% 25,8% 25,8% 23,0% 8,5% -

Cycle 3 14,6% 21,9% 21,9% 21,9% 18,3% 23,5% -

38 5,7% Cycle 1 16,6% 25,0% 25,0% 25,0% 22,2% 6,4% 6,6%

Cycle 2 15,0% 22,5% 22,5% 22,5% 20,1% 7,4% -

Cycle 3 12,7% 19,1% 19,1% 19,1% 15,9% 20,4% -

39 4,8% Cycle 1 14,3% 21,4% 21,4% 21,4% 19,1% 5,5% 5,7%

Cycle 2 12,9% 19,3% 19,3% 19,3% 17,2% 6,4% -

Cycle 3 10,8% 16,3% 16,3% 16,3% 13,5% 17,4% -
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Chapter 5

Supplementory table 1. Continued

Age

Population 
distribution 

(%)* Cycle

IVF probabilities (%)

Scenario 2* Scenario 3** Scenario 4**

Predicted 
normal 

response

Predicted 
high 

response

Predicted 
low 

response
Normal 

responder

Unexpected  
poor 

responder

Expected  
poor 

responder

40 3,4% Cycle 1 12,1% 18,1% 18,1% 18,1% 16,1% 4,6% 4,8%

Cycle 2 10,8% 16,3% 16,3% 16,3% 14,5% 5,4% -

Cycle 3 9,1% 13,7% 13,7% 13,7% 11,4% 14,6% -

41 1,2% Cycle 1 10,1% 15,1% 15,1% 15,1% 13,5% 3,9% 4,0%

Cycle 2 9,0% 13,6% 13,6% 13,6% 12,1% 4,5% -

Cycle 3 7,6% 11,4% 11,4% 11,4% 9,5% 12,2% -

42 0,7% Cycle 1 8,4% 12,6% 12,6% 12,6% 11,2% 3,2% 3,3%

Cycle 2 7,5% 11,2% 11,2% 11,2% 10,0% 3,7% -

Cycle 3 6,3% 9,4% 9,4% 9,4% 7,8% 10,0% -

43 0,4% Cycle 1 6,9% 10,4% 10,4% 10,4% 9,2% 2,6% 2,7%

Cycle 2 6,2% 9,3% 9,3% 9,3% 8,2% 3,1% -

Cycle 3 5,1% 7,7% 7,7% 7,7% 6,4% 8,3% -

44 0,2% Cycle 1 5,7% 8,5% 8,5% 8,5% 7,6% 2,2% 2,3%

Cycle 2 5,1% 7,6% 7,6% 7,6% 6,8% 2,5% -

Cycle 3 4,2% 6,3% 6,3% 6,3% 5,3% 6,8% -

45 0,0% Cycle 1 4,7% 7,0% 7,0% 7,0% 6,3% 1,8% 1,9%

Cycle 2 4,2% 6,2% 6,2% 6,2% 5,6% 2,1% -

Cycle 3 3,5% 5,2% 5,2% 5,2% 4,3% 5,6% -

*Numbers based on the national cohort study of Lintsen et al.
**Numbers are moddeled according to the national cohort study of Lintsen et al and the study of Popovic-
Todorovic et al.
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