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Abstract

Objectives—To examine resource use (costs) by women presenting for infertility evaluation and
treatment over 18 months, regardless of treatment pursued.

Design—~Prospective cohort study in which women were followed for 18 months.
Setting—Eight infertility practices.
Patients—398 women recruited from infertility practices.

Data collection—Women completed interviews and questionnaires at baseline, and after 4, 10,
and 18 months of follow-up. Medical records were abstracted after 18 months to obtain details of
services used.

Main outcome measures—Per-person and per-successful-outcome costs

Results—Treatment groups were defined as highest intensity treatment use. 20% of women did
not pursue cycle-based treatment; about half pursued in-vitro fertilization (IVF). Median per-
person costs ranged from $1,182 for medications only, to $24,373 and $38,015 for IVF and IVF-
donor egg groups, respectively. Estimates of costs of successful outcomes (delivery or ongoing
pregnancy by 18 months) were higher — $61,377 for IVF, for example - reflecting treatment
success rates. Within the timeframe of the study, costs were not significantly different for women
who were successful and women who were not.
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Conclusions—While individual patient costs vary, these cost estimates developed from actual
patient treatment experiences may provide patients with realistic estimates to consider when
initiating infertility treatment.
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Introduction

Although approximately 12% of American women will receive infertility services during
their lifetime, only 1-2% will undergo treatment with assisted reproductive technologies
(ART), primarily in vitro fertilization (IVF)(1). In 2006, the latest year for which data are
available, 138,198 ART cycles were initiated, more than 99% of which were IVF cycles(2).
There is no comparable information on the number of cycles of lower intensity infertility
treatments such as intrauterine insemination (1UI).

Several studies have examined both the per-cycle and per-live-birth costs of IVF. In 2001,
median US costs per IVF cycle and per IVF birth were estimated to be $9,226 and $56,419,
respectively(3). More recently, per-cycle and per-live-birth estimates of $12,513 and
$41,132 have been proposed (2006 dollars)(4). Unlike many expensive medical treatments
that are covered by health insurance, infertility treatment is usually paid for out of pocket,
including an estimated 85% of IVF costs(5). Although IVF is the most expensive infertility
treatment on a per-cycle basis, even lower intensity treatments such as intrauterine
insemination (1UI) may generate significant costs, yet these procedures are rarely considered
in estimates of infertility treatment costs.

While costs per cycle are important, knowing the potential full cost of treatment allows for
more informed policy-making and better individual choice. The aims of this study were to
examine the medical service use (i.e., resource use) by couples presenting for infertility
evaluation prospectively over an 18-month period, regardless of whether they pursued IVF
or lower-intensity treatments, and to translate resource use into cost estimates. To our
knowledge, this is the first cost estimation study to include the full range of infertility
treatment and to focus on the prospective per-person, rather than per-cycle, costs.

Materials and Methods

Subjects and data collection

Women were recruited from 8 reproductive endocrinology practices. All clinics offered all
treatment options studied. Eligibility criteria included: first visit to the recruitment clinic for
infertility; no previous IVF, hysterectomy, or sterilization; not seeking treatment for
recurrent miscarriage; trying to become pregnant with a male partner; English-speaking; and
baseline interview conducted within 6 weeks following the initial clinical visit and before
any new treatment was initiated.

Information describing the cohort has been previously published(6710). Briefly, participants
completed baseline in-person interviews and questionnaires. Follow-up questionnaires and
telephone interviews were conducted 4, 10, and 18 months later. After the 18-month study
period, medical records were collected from recruitment physician practices and any other
physicians seen for infertility-related care during the study period.

Of eligible women, 372 (35.8%) refused, we were unable to contact 194 (18.7%), and 58
(5.6%) underwent fertility treatment before we could conduct their baseline interview. 416
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women participated in baseline interviews (40.0% of eligible). Medical records from
recruitment practices were not obtained for 18, leaving 398 for analysis.

Cost estimation

Our goal was to develop standardized cost estimates that did not reflect differences across
clinics in the cost of providing particular services (i.e., represented the theoretical costs of
treatment if all patients had received treatment under the same cost structure), but did reflect
the mix of services that patients received. Per-person infertility treatment resource use was
gathered primarily from medical records, augmented by information from interviews. CPT
codes (codes used to report medical services for insurance purposes) were matched to each
service(11).

Standardized resource use values (which will be referred to as “costs”) were attached to each
service and medication to eliminate variation over time and across practices(12). Relative
value units (RVUSs) for each service, matched by CPT code, were obtained from the 2006
National Physician Fee Schedule relative value file(13). For laboratory tests, values from the
2006 Centers for Medicare and Medicaid Services (CMS) clinical laboratory fee schedule
were used as cost estimates. Medication costs were based on average wholesale prices from
the 2006 Red Book(14), except for gonadotropins. Practices generally referred patients to
on-line sources for gonadotropins, so costs for these medications were based on the 2006
prices charged by these on-line vendors.

Multiple births generate higher costs than singleton births(15: 16), yet few studies have
included maternal and neonatal costs in estimates of infertility treatment costs. We used data
reporting daily neonatal and maternal hospital costs by birth weight in 250-gram increments
(17), inflating costs to 2006 dollars(18), to estimate such costs. Neonatal costs were
estimated by multiplying the average cost per day, based on birth weight(17), by the number
of hospitalized days. In the case of multiple births, neonatal costs were calculated separately
for each infant. Maternal costs were estimated by multiplying the maternal length of stay by
the average maternal daily cost, again stratified by infant birth weight. We obtained birth
weights, gestational ages, and maternal and neonatal hospital lengths of stay from telephone
interviews with the mothers.

Treatment groups

We categorized individuals into groups based on the highest treatment intensity received
during the study period:

1. No cycle-based treatment (NOCYCLE; Could include tests or surgical procedures).
2. Medications only (MEDS).

3. Ul with clomiphene (IUI-C).

4. 1Ul with gonadotropins (IUI-FSH).

5. IVF.

6. IVF with donor egg (IVF-DE).

Additional data

Diagnoses were obtained from medical records. Female infertility diagnoses were
categorized as tubal, uterine, ovarian, ovulatory, or unexplained(2) and were not mutually
exclusive. All male factor diagnoses were grouped together. Sociodemographic
characteristics were assessed in the baseline questionnaire. Pregnancy and delivery
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information was obtained from follow-up telephone interviews. Information on treatments
received prior to the study was obtained from baseline questionnaires.

Records from non-recruitment practices were incomplete for 105 women (26%), so the cost
of additional treatment cycles was estimated based on the type of treatment (e.g., IUI-C)
reported in the follow-up interviews and the median cost of all cycles of that type (MEDS
$636, IUI-C $1453, IUI-FSH $3841, IVF $14,402, IVF-DE $21,771). Of the 1106 cycles
that occurred during the study period, 192 (17%) of them were added based on interview
data.

Treatment use and costs were estimated separately for women who experienced “successful
outcomes” and for those who did not, and compared with t-tests. Successful outcomes were
either a treatment-related delivery before the end of follow-up or an ongoing treatment-
related pregnancy at the end of follow-up.

To provide a proxy of treatment costs from a societal perspective, per-successful-outcome
costs within each treatment group were calculated. All treatment costs from all subjects
within the group comprised the numerator, and number of successful outcomes the
denominator. For women who did not pursue cycle-based treatment, a similar analysis was
performed, using all deliveries and ongoing pregnancies as the denominator.

Delivery cost estimates were highly skewed because of a few very long hospitalizations of
infants from multiple births. We therefore calculated two estimates for delivery costs: one
using median cost estimates for singleton and multiple births, representing a relatively
conservative (e.g., low) estimate of costs; the second using the mean values, representing a
higher estimate of delivery costs.

The majority of women were white non-Hispanic (71%), college educated (72%), and under
age 40 (77%). The most common female infertility diagnoses were ovarian (39%) and
ovulatory (28%); 38% of couples had a male factor diagnosis (Table 1).

Treatment utilization

Among women pursuing cycle-based treatment, 4.3% used MEDS only, 9.8% IUI-C, 11.1%
IUI-FSH, and over half (53.3%) used IVF; 21.6% chose not to pursue cycle-based treatment.
Six percent used donor eggs for at least one cycle. Among the 212 women who used IVF or
IVF-DE, 81 received at least one cycle of ICSI.

Treatments were differentially used by individuals according to their diagnoses and age.
Women with ovulatory diagnoses were the least likely to forgo cycle-based treatment (16%).
In contrast, women with uterine and ovarian diagnoses were most likely. IVF use was most
common among women with a male factor or tubal diagnosis. IVF-DE was most commonly
used by women with ovarian diagnoses.

As age increased, the proportion of women who chose to forego cycle-based treatment
increased. While the proportion of women using IVF was approximately 50% for all three
age groups, a larger proportion of women > age 40 used IVF-DE.

Treatment groups varied in use of treatments prior to study entry. As intensity of treatments
prior to study entry increased, the percentage of women in the IVF group increased, from
36.7% of women with no prior treatment to 68.7% of those with prior use of IVF-FSH.
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Treatment patterns within treatment groups

The mean number of treatment cycles undertaken during the study period among women
who pursued any type of cycle-based treatment was 3.6 (range 1 — 13; Table 2), ranging
within treatment groups from 2.7 (MEDS) to 3.8 (IUI-FSH). Differences in the number of
treatment cycles between women with and without successful outcomes were noted only for
MEDS cycles. Among all women who used cycle-based treatment, and specifically among
the MEDS group, unsuccessful women used significantly more MEDS cycles.

Per-person treatment outcomes and costs

Overall, 46.6% of women who pursued cycle-based treatment achieved successful treatment
outcomes (105 deliveries; 40 ongoing pregnancies) (Table 3). Success rates within treatment
groups were: MEDS 23.5%, 1UI-C 38.5%, IUI-FSH 55.6%, IVF 47.3%, and I\VF-DE 54.2%.
Less than 10% of deliveries were multiple births for IUI-C and IUI-FSH, compared to
40.0% for IVF and 57.1% for I\VF-DE.

Among women who pursued any cycle-based treatment (n=312), median treatment cost was
$19,690. Cycle-based treatments accounted for two-thirds of the total, medications for 22%,
testing and diagnostic procedures for 5%, and surgical procedures for 1%. Median per-
person treatment costs increased as treatment intensity increased: MEDS $1,182; IUI-C
$3,595; IUI-FSH $8,594; IVF $24,373; and I\VVF-DE $38,015. Costs accumulated by women
with successful and unsuccessful outcomes were not significantly different for any treatment

group.

Per-successful outcome costs

Per-successful outcome treatment costs were higher than per-person costs, reflecting the fact
that treatment was successful for only about 30%. Considering all women who underwent
cycle-based treatment, the cost per success was $48,424 (Table 4). Treatment costs per
successful outcome increased as treatment intensity increased: MEDS $5,894; IUI-C
$10,696; IUI-FSH $19,566; IVF $61,377; and IVF-DE $72,642.

Lower estimates of delivery costs (using median costs) ranged from $8,151 for MEDS to
$16,560 for IVF-DE, yielding total treatment plus delivery estimates of: MEDS, $14,045;
IUI-C, $19,898; IUI-FSH, $29,119; IVF, $76,395; and IVF-DE $89,202. Higher estimates
for delivery costs (using mean costs) ranged from $12,539 for MEDS to $51,422 for IVF
and $60,151 for IVF-DE, yielding total treatment plus delivery estimates of MEDS $18,433;
IUI-C $29,186; IUI-FSH $40,041; IVF $112,799; and IVF-DE $132,793. The increasing
delivery costs estimates associated with higher intensity treatments reflected the greater
proportion of multiple births in those treatment groups.

Discussion

In this first prospective study to examine costs across the full range of infertility treatments,
treatment costs ranged from a median cost per successful outcome of $5,894 for MEDS, to
$61,377 for IVF, and $72,642 for IVF-DE. While costs for IVF and IVF-DE were highest,
per-successful-outcome costs for some of the lower intensity treatments were not
insignificant: $5,894 for MEDS, $10,696 for IUI-C and $19,566 for IUI-FSH. These costs
may be less important to patients, however, because they are more likely to be covered by
health insurance(19).

Collins, reviewing studies of IVF costs, reported median costs of $64,224, with a range of
$43,650 to $96,553 (2006 dollars)(3). Our I\VVF cost estimates are similar, but Chambers,
using secondary data sources for cost (e.g., charge surveys) and treatment (e.g., SART),
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reported a lower per-live-birth IVF cost of $41,132 (2006 dollars)(4), and Reindollar
reported per-delivery charges of $34,806 for “standard treatment” (IUI-C, 3 cycles of 1UI-
FSH, 3 cycles of IVF) and $29,003 for “accelerated treatment” (IUI-C followed directly by
IVF)(20). Differences in these estimates may be attributable to variations in data sources,
assumptions made in calculations, types of treatments included, and/or number of treatment
cycles included.

Consistent with other researchers(4: 16+ 21+ 22), we calculated the median delivery cost of
multiple births to be $22,866, almost three times higher than a singleton birth, simply based
on neonatal hospital length of stay and birth weight. Our estimates of hospital charges were
based only on costs associated with surviving singleton births(17). Although we calculated
delivery costs for multiples according to the birthweight of each neonate, the costs of
singleton deliveries may not be an accurate reflection of the costs associated with multiples
of the same birthweight. Multiple births were more common in the IVF and IVF-DE groups
(40.0% and 57.1%, compared with 7.1% and 9.5% in the IUI-C and IUI-FSH groups,
respectively). For reasons that are unclear, the multiple birth rates in our IUI-C and IUI-FSH
groups were substantially lower than rates that have been reported in other studies(23 24).

The results from this study raise the question of which cost estimates are most realistic to
present to patients: costs per cycle, average costs per couple, cost per live birth. Cost per live
birth (or per successful outcome, in this study) are important from the perspective of policy-
makers or potential third-party payers, but are generally not of primary relevance to patients.
The 18-month median treatment cost of $24,373 for individuals who underwent IVF in this
study may be a more personally relevant estimate, but it is important to note its caveats. This
estimate reflects treatment over a defined time period, not necessarily to a successful
pregnancy or delivery, and may be artificially low for women who were unsuccessful during
our 18-month study period and continued to pursue treatment. Additionally, couples in our
study often had pursued some type of lower intensity treatment prior to presenting to the
participating reproductive endocrinology practices, which are not included in our estimates.
On the other hand, the per-successful-outcome estimate of $61,377 may overestimate costs
for women who become pregnant with one or two IVF cycles, as was common among the
women with successful outcomes in our study.

There are limitations to our analysis. Our sample was derived only from Northern California
and was relatively homogenous (primarily white, well-education women), but does reflect
the characteristics of patients seeking infertility care in the US(25). A large portion of our
sample had received some type of testing or treatment prior to enrollment, although we did
exclude women who had previously undergone IVF. These individuals may have had a
lower likelihood of pregnancy because of previous treatment failures, thus incurring higher
costs because of greater difficulties becoming pregnant. Due to concerns about the reliability
of retrospective reports of treatments, our cost estimates did not include the costs of
treatments received prior to entry into our study, which may result in an underestimation of
the full costs of infertility care and may balance the aforementioned potential over-estimates.
In addition, it is possible that unsuccessful couples may have continued to pursue treatment,
and incur costs, beyond our observation period.

There are also several strengths of this study. Most studies examining the costs of infertility
treatment have focused only on the costs associated with IVF. In contrast, we included costs
of the whole spectrum of infertility treatment, which may provide a more complete picture
of the financial implications of infertility care. We included women from eight diverse
reproductive endocrinology practices rather than from a single practice, increasing the
generalizability of our results. Cost estimates for our analyses were derived from actual
services used rather than estimates from secondary data, and were standardized using
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national, rather than practice-specific, data to account for pricing differences among
practices and changes over time. Finally, we also estimated the costs of labor and delivery.
Because IVF is the primary source of multiple births, and multiple births are so costly, it is
critical to include these costs in discussion of the economic impact of IVF. However, we did
not collect information on deliveries other than length of stay and number of newborns (e.g.,
we do not have data on type of delivery), thus our estimates may be inaccurate overall or for
specific treatment groups.

While individual patient costs will obviously vary depending on treatments used, number of
treatment cycles, and other factors, the cost estimates we present were developed from
actual patient treatment experiences, and thus may provide patients with realistic estimates
to consider when initiating infertility treatment.
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