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Initial experience with a risk-sharing in vitro
fertilization–embryo transfer program with
novel features

Jacques P. Stassart, M.D., Romaine B. Bayless, M.D., Colleen L. Casey, M.D., and William R. Phipps, M.D.

Reproductive Medicine and Infertility Associates, Woodbury, Minnesota

Objective: To describe outcomes of the first 100 consecutive infertility patients participating in a risk-sharing
program with uncomplicated eligibility requirements. The program included the costs of FSH-containing
gonadotropin preparations and provided a full payment refund if no birth occurred that resulted in a normal
infant surviving to an age of 1 month.
Design: Retrospective cohort study.
Setting: Private IVF center.
Patient(s): Infertility patients<35 years of age, considered to be good autologous oocyte IVF candidates at time of
program enrollment.
Intervention(s): Retrospective analysis of outcomes of fresh IVF-ET and frozen embryo transfer cycles involving
conventional treatment protocols.
Main Outcome Measure(s): Cumulative successful pregnancy rate.
Result(s): Of the first 100 patients enrolled in the program, 82 have had a delivery of a normal infant surviving to an
age of 1 month, and another 6 have undelivered ongoing pregnancies at 20þweeks. Nine participants completed the
program without completing a successful treatment cycle, and another three remain enrolled.
Conclusion(s): Infertility patients <35 years of age participating in a risk-sharing program with uncomplicated
eligibility requirements are very likely to have a successful pregnancy. Other centers may wish to incorporate
some of the described program’s features into their own risk-sharing IVF programs. (Fertil Steril� 2010;-:
-–-. �2010 by American Society for Reproductive Medicine.)
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Because of their expense, utilization of IVF-ET services is heavily
influenced by insurance coverage, both in the United States (1, 2)
and other countries (3). In the United States, especially in states
without mandated IVF-ET coverage, the combination of high costs
and uncertainty about outcome has given rise since the early 1990s
to so-called ‘‘shared-risk’’ or ‘‘risk-sharing’’ programs (4). Such
programs typically involve a fee substantially higher than that of
a single fee-for-service IVF-ET cycle, but if no pregnancy results
after a predetermined number of fresh and frozen embryo transfer
(FET) cycles, most or all of the fee is returned.

Although many ethicists have concluded that they may ethically
expand access to IVF services (5, 6), risk-sharing programs have
been criticized as being at least potentially exploitative and mislead-
ing (4). Specific concerns raised by critics include the fact that
program eligibility may require medically unnecessary pretreatment
testing procedures or expensive adjunctive treatments that provide
financial benefit to the provider (7). Additionally, risk-sharing
programs generally do not include the costs of the medications
involved. Thus, a patient completing a program without success
may receive a refund but still bear the costs of the medications
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involved, the most expensive of which by far are the FSH-
containing gonadotropin preparations. Still another criticism has
been that providers, given the adverse financial consequences for
them of an unsuccessful cycle, may be biased toward overly aggres-
sive ovarian stimulation protocols or the transfer of excessive num-
bers of embryos, placing the health of the patient and her fetuses at
increased risk (7, 8).

Despite the fact that many IVF centers have long offered risk-
sharing programs, and one early report (9), we are not aware of
any recent reports in the literature describing outcomes of patients
participating in such programs. Our center has for many years of-
fered a variety of risk-sharing programs. In the fall of 2006, a new
program was launched for patients considered to be good candidates
for autologous oocyte IVF-ET, incorporating a novel set of features
to address the concerns discussed above. This report describes out-
comes for the first 100 consecutive patients enrolled in the program.

MATERIALS AND METHODS
This retrospective study of the described risk-sharing program’s first 100 par-

ticipants involved secondary use of pre-existing data and was determined by

the Chesapeake Institutional Review Board (IRB) to be exempt from IRB

oversight.

General Overview of Program
The program was structured to provide a patient considered to be a good au-

tologous oocyte IVF-ET candidate the option of a full payment refund if,

within 12 months of her first treatment cycle, she had failed to conceive

a pregnancy that resulted in the birth of a normal infant alive 1 month after

delivery. Before a repeat fresh cycle, the program required performance of
Fertility and Sterility� Vol. -, No. -, - 2010 1
ociety for Reproductive Medicine, Published by Elsevier Inc.

mailto:jstassart@rmia.com


ARTICLE IN PRESS
FETs of any cryopreserved embryos. The 12-month period could be extended

by the program director (J.P.S.) in the event of unforeseen circumstances,

such as a late pregnancy complication resulting in no live birth. A participant

could exit the program and receive a full refund, for any reason and at any

time, unless cryopreserved embryo(s) were available for an FET, in which

case charges for services rendered during the cycle in which those embryos

were obtained would be deducted from the refund amount. A participant

could also be terminated during the program before 12 months at the discre-

tion of the medical director, in which case she would be provided a full

refund.
Program Eligibility Requirements
Eligibility requirements included female age<35 years at time of agreement

signing, body mass index >19 and <33 kg/m2, a maximal FSH level %10

IU/L (drawn on cycle day 2 or 3 in cycling women; Immulite 1000 chemilu-

minescent assay, Siemens Healthcare Diagnostics, Deerfield, IL), no prior

unsuccessful IVF-ET cycles, documentation of a normal uterine cavity,

performance of corrective surgery for known tubal disease (e.g., proximal

tubal cauterization or salpingectomy for hydrosalpinx), and the presence of

R500,000 viable sperm in an ejaculate or donor sperm specimen. Exclusion

criteria included a prior poor follicular response to gonadotropins, current

cigarette smoking by either partner, the use of medications known to

adversely impact on IVF-ET, known chromosomal abnormalities (in either

partner), and the need for preimplantation genetic diagnosis. These require-

ments could be waived on an individualized basis (e.g., in the case of a mar-

ginally elevated FSH level but a recent good response to gonadotropins).
TABLE 1
Characteristics of program participants (n [ 100).

Characteristic Value

Age (y)a 31.2 � 3.0

Participants with previous pregnancy 44
Program Services
The program fee of $25,000 provided for trial transfer and saline sonohys-

terogram (performed routinely in the absence of a recent cavity evaluation),

all monitoring services, all oocyte retrievals (including anesthesia) and ETs,

all embryology services (including intracytoplasmic sperm injection [ICSI],

assisted hatching [AHA], and embryo cryopreservation and storage for 12

months), and all FSH-containing gonadotropin preparations, comprising

highly purified FSH and hMG (Bravelle and Menopur; Ferring Pharmaceu-

ticals, Parsippany, NJ). At the start of the program, Ferring provided our

center with 500 75-U vials of highly purified FSH, but otherwise all FSH

preparations were purchased by the center from a mail-order pharmacy

before being dispensed to patients. The fee did not cover other medications

used in a fresh or FET cycle, such as oral contraceptives, leuprolide acetate,

hCG, or estrogen and P preparations, or the cost of donor sperm if required. It

also in general did not cover services that might be rendered for treatment-

related complications, such as emergency ward services for ovarian hyper-

stimulation syndrome or postretrieval bleeding, although most patients had

insurance coverage for such services.
Gravidityb 1.70 � 1.47

Parityb 0.55 � 0.73
Participants with no previous pregnancy 56

FSH (IU/L) 7.01 � 2.03

Duration of infertility (y)a 3.33 � 2.65

Initial infertility diagnosis
Tubal factor 3

Ovulatory dysfunction 8

Diminished ovarian reserve 1
Endometriosis 5

Male factor 31

Other factor 2

Unknown factor (unexplained infertility) 8
Multiple factors 42

Female only 2

Female and male 40
Ovarian Stimulation and Patient Procedures
During fresh cycles, participants were treated with individualized ovarian

stimulation protocols involving either leuprolide acetate or a GnRH antago-

nist. When leading follicles reached a mean diameter of 18 mm, hCG was

administered, followed 36 hours later by transvaginal oocyte retrieval,

conducted under monitored anesthesia that involved propofol, fentanyl,

and midazolam, administered by a nurse anesthetist. In general, all mature

oocytes were subjected to ICSI and AHA performed according to standard

criteria. Embryo transfer was performed on day 3 or 5 after retrieval, and suit-

able supernumerary embryos were frozen at the blastocyst stage on day 5 or

6. Before a repeat fresh cycle, FETs were performed in cycles involving

conventional estrogen/P regimens. In both fresh and FET cycles the number

of embryos transferred was based on American Society for Reproductive

Medicine guidelines (10, 11).
Note: Values are number or mean � SD.
a At time of first fresh cycle start.
b For participants with previous pregnancy only.
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Statistical Methods
The modified Wald method was used to calculate 95% confidence interval

(CI) values of a proportion. For categorical variables, comparisons among

groups based on fresh cycle number or occurrence of a fresh cycle successful
2 Stassart et al. Risk-sharing IVF-ET
pregnancy were made using Fisher’s exact test or c2 test as appropriate, with

statistical significance defined as P<.05.
RESULTS
The first fresh treatment cycle of the first participant started in De-
cember 2006, and that of last of the first 100 consecutive participants
in August 2009. Table 1 provides a summary of participant charac-
teristics, which are consistent with their status as good IVF-ET can-
didates. Four participants, including three in cases that also involved
a male factor, had marginally elevated FSH levels (up to 14.0 IU/L)
but were accepted into the program because of recent acceptable re-
sponses to gonadotropins in non-IVF treatment cycles or other miti-
gating factors. Before entering the program, 80 of the participants
had undergone IUIs in treatment cycles also involving clomiphene
citrate, letrozole, and/or FSH-containing gonadotropin preparations.

Table 2 provides an overview of outcomes to date. Overall, as of
April 2010, 88% (95% CI, 80%–93%) of the 100 participants have
had a pregnancy from treatment considered to be successful for the
purpose of this report (i.e., one resulting in a birth of a normal infant
alive 30 days after delivery [82 pregnancies], or an ongoing undeliv-
ered pregnancy that has progressed beyond 20 weeks’ gestation [6
pregnancies]). The live births listed in Table 2 do not include three
that were followed by neonatal demise. However, in all three such
cases, a delivery of a viable infant ensued, live births that are
included in Table 2. One of these cases involved an FET pregnancy
that was complicated by severe pre-eclampsia requiring cesarean de-
livery at 29 weeks and neonatal death at age 4 weeks. This patient’s
next fresh cycle involved a gestational carrier, a relative who served
without financial compensation, with delivery of healthy twins at 35
weeks.

As indicated in Table 2, the cumulative successful pregnancy rate
per single fresh cycle start (including immediately ensuing FET
pregnancies) did not significantly differ according to cycle number.
Overall, the 100 first fresh cycle starts resulted in 60 successful
Vol. -, No. -, - 2010



TABLE 2
Outcomes of program participants.

Fresh cycle number

Parameter 1 2 3 4 Total

Participants starting fresh cycle 100 38 14 1 153

Fresh cycle pregnancies

Live normal birth without neonatal demise 50 15 7 1 73

Undelivered, ongoing at 20þ wk 1 3 0 0 4
FET pregnancies

Live normal birth without neonatal demise 8 1 0 0 9

Undelivered, ongoing at 20þ wk 1 1 0 0 2
No successful pregnancy after fresh cycle

or ensuing FET(s)

40 (40)a 18 (47)a 7 (50)a 0a 12b

Note: Values in parentheses are percentages.
a Includes only participants starting indicated fresh cycle. All differences in the proportions of fresh cycle starts resulting in no successful pregnancy were not

significant by Fisher’s exact test.
b Includes all participants.

Stassart. Risk-sharing IVF-ET. Fertil Steril 2010.
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pregnancies (60%), as compared with the subsequent 53 that re-
sulted in 28 successful pregnancies (53%). Of the 88 successful
pregnancies, 77 (88%) were a consequence of a fresh cycle, and
11 of an FET. Of the 12 participants whose treatment did not result
in a successful pregnancy, 3 remain enrolled in the program, with re-
peat fresh cycle starts planned. The remaining nine participants have
exited the program and received a refund, including two women who
conceived without intervention while still enrolled in the program.
TABLE 3
Fresh cycle characteristics.

Parameter 1

Participants starting fresh cycle 100

Total gonadotropin dose (IU) 2,974 � 1,033
Retrievals performed 100

Total oocytes retrieved 11.5 � 5.8

Mature oocytes retrieved 8.5 � 4.7

Day-3 fresh ET 56
Day-5 fresh ET 39

No fresh ET 5

No. of embryos transferred

1 8
2 87

3 0

Clinical pregnancya 58

Live normal birth without neonatal demise or
undelivered ongoing pregnancy at 20þ wk

51

Twin gestationb 16c

Higher-order multiple gestation 1d

Note: Values are number or mean � SD.
a Intrauterine pregnancy sac with documented fetal cardiac activity.
b Excluding pregnancies with spontaneous ‘‘vanishing twin.’’
c Including one set of monochorionic diamniotic twins.
d Triplet pregnancy including set of monochorionic diamniotic twins (described

Stassart. Risk-sharing IVF-ET. Fertil Steril 2010.
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Table 3 summarizes data regarding the fresh cycles. There were
no complications requiring hospital admission or an emergency
ward visit. However, during one cycle no fresh ET was performed
because of ovarian hyperstimulation syndrome. Instead, all suitable
embryos were frozen at the blastocyst stage, and a single trans-
vaginal ultrasound-guided paracentesis was performed. The only
higher-order multiple gestation was a triplet pregnancy, following
a day-3 transfer of two embryos, that included a set of
Fresh cycle number

2 3 4 Total

38 14 1 153

3,456 � 1,519 3,048 � 1,125 4,350 3,109 � 1,190
38 14 1 153

11.1 � 5.6 12.2 � 7.2 6 11.4 � 5.8

8.1 � 4.6 9.6 � 6.2 5 8.5 � 4.8

26 12 0 94
10 2 1 52

2 0 0 7

5 0 0 13
27 9 1 124

4 5 0 9

20 8 1 87

18 7 1 77

6 2 1 25c

0 0 0 1d

in text).
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monochorionic diamniotic twins. This pregnancy was complicated
by a severe case of twin-to-twin transfusion syndrome and ulti-
mately resulted in the delivery of two living infants, only one of
whom survived.

Figure 1 provides information regarding embryo cryopreserva-
tion for all participants and a summary of FET results for those
not achieving a successful pregnancy in a fresh cycle. The propor-
tion of fresh cycles with embryos frozen did not differ significantly
according to whether a successful pregnancy occurred in the fresh
cycle, either for first fresh cycles (29 of 51 [57%] vs. 26 of 49
[53%] for successful vs. unsuccessful, respectively) or for subse-
quent fresh cycles overall (12 of 26 [46%] vs. 8 of 27 [30%] for
successful vs. unsuccessful, respectively). However, the proportion
of fresh cycles with embryos frozen was marginally higher for first
fresh cycles than for subsequent fresh cycles overall (55 of 100
[55%] vs. 20 of 53 [38%]; P ¼ 0.042, c2 test).

In no case were cryopreserved embryos thawed without a result-
ing transfer. Overall, 37 FETs were performed in cases without a pre-
viously successful pregnancy, including 16 of a single embryo and
21 of two embryos. These resulted in 13 clinical pregnancies
(35% of transfers) and 11 live births (30% of transfers), including
two twin pregnancies, one of which was monochorionic diamniotic.
Additionally many women with successful fresh cycle pregnancies
had frozen embryos, including some who have undergone FETs
resulting in ongoing pregnancies (data not shown).
DISCUSSION
The results we describe suggest that women considered to be good
candidates for IVF-ET can be well served by the option of a rela-
tively straightforward risk-sharing program that requires minimal
pretreatment testing. Assuming no late pregnancy losses or neonatal
deaths in the six undelivered pregnant cases, and no additional
pregnancies in the three nonpregnant women still enrolled in the
FIGURE 1

Overview of embryo cryopreservation for all participants and of FET resul
For cycles in which embryos were frozen, the mean number (�SD) is gi
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program, 88% (95% CI, 80%–93%) of participants will have had
a live birth of a viable infant.

The figure of 88% is a realistic estimate of success for similar in-
fertility patients in general undergoing IVF treatment over time, un-
like cumulative pregnancy estimates based on per-cycle rates or life
table analyses, which are prone to flawed assumptions regarding
dropouts (12, 13). This high proportion is consistent with results
of a recent large study from a state with mandated IVF coverage,
conducted by Malizia et al. (14), who for patients aged <35 years
undergoing up to six cycles found a cumulative live-birth rate of
86% using an ‘‘optimistic analysis,’’ and of 65% using a ‘‘conserva-
tive analysis.’’ Because program eligibility criteria were not only
age-related, presumably on average our patients were more favor-
able treatment candidates than the entire group of women aged
<35 years described by Malazia et al., but in any event we would
agree with their conclusion that ‘‘IVF may largely overcome infer-
tility in younger women.’’ In this regard, increased awareness of
the high likelihood of success in such a population might make
more acceptable mandated IVF-ET coverage, by which all
purchasers of health insurance contribute to costs, at least for such
favorable patient populations.

Given the well-documented increased risk for adverse perinatal
outcomes in twin as opposed to singleton IVF pregnancies (15),
the high proportion of program participants achieving a successful
pregnancy perhaps occurred at the cost of what many (16, 17)
although not all (18, 19) clinicians would consider to be an
unacceptably high twin pregnancy rate. Including the initially
ongoing triplet pregnancy that resulted in the birth of live twins as
described above, the overall percentage of ongoing twin
pregnancies was 32% (28 of 88), similar to the value of 33% for
fresh cycles in women aged <35 years reported nationally in 2008
for all Society for Assisted Reproduction Technology member
clinics (20). Overall, the mean number of embryos transferred in
both fresh and FET cycles was 1.89, because the vast majority of
ts for participants without successful pregnancy during a fresh cycle.
ven in parentheses.
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participants did not desire an elective single embryo transfer (eSET).
To address this issue, and in keeping with the most recent American
Society for Reproductive Medicine guidelines (21), we have re-
cently changed our center’s protocol for the number of embryos rou-
tinely transferred on day 5 of fresh cycles or during blastocyst FETs,
to increase the number of eSETs, using an approach similar to that
described by Ryan et al. (22). We expect at most this will have only
a modest effect on the fresh cycle live-birth rate, potentially offset by
additional FET pregnancies.

One advantage of a risk-sharing program may in fact be the abil-
ity to persuade more patients to proceed with an eSET. From the per-
spective of society as a whole, or from that of third-party payers, IVF
costs are clearly minimized when eSETs are routinely performed in
women aged<35 years, but not from the perspective of patients pay-
ing out-of-pocket for IVF services on a fee-for-service basis (23). In
contrast, from the standpoint of financial disincentives to proceed
with an eSET, risk-sharing IVF patients should closely resemble
patients in states with mandated IVF coverage, patients who are
more inclined to transfers of fewer embryos in general, given the
reported association of mandated coverage and tendencies to both
lower numbers of embryos transferred and lower multiple birth rates
(2, 24, 25).

A related advantage of risk-sharing programs is their intrinsic
emphasis on the cumulative live-birth rate per single fresh cycle
start, including births from cryopreserved embryos. Many investiga-
tors believe that such a cumulative measure is the best relevant
standard of success in IVF (26–28). Risk-sharing programs similarly
have as an intrinsic focus the cumulative live-birth rate for partici-
pants over the course of multiple treatment cycles, which for most
couples considering a course of treatment is the most important
endpoint of all (14, 29).

As for specific concerns raised by critics of risk-sharing pro-
grams, the program we describe required minimal testing to deter-
mine eligibility, and the most expensive component of the testing,
an evaluation of the uterine cavity, was included if necessary. There
were also no additional charges for potentially expensive services,
such as ICSI or AHA, and the stimulation protocols used were no
different from those for fee-for-service patients. The program differs
from some risk-sharing programs that regard a clinical pregnancy as
a successful outcome, and from most risk-sharing programs in that
patients not having a successful outcome receive a full refund. These
features, although serving to increase the fee charged, have the ben-
efit to the patient of shifting the financial burden to the provider if
a successful birth is not achieved. Also of note, although a few other
programs now also include medication costs, when first launched in
2006 the program’s inclusion of FSH-containing gonadotropins was
unique. This inclusion also has the effect of shifting the financial
burden away from the patient, not only in ultimately unsuccessful
Fertility and Sterility�
cases but also in those requiring repeat fresh cycles for a successful
outcome. Furthermore, this feature as well may minimize any temp-
tation of providers to use higher-than-needed gonadotropin doses.

The fee of $25,000 was based on our center’s prior experience
with patients meeting program eligibility requirements. It was antic-
ipated to provide revenue essentially identical to that generated if all
services had been provided on a fee-for-service basis, and corre-
sponded to roughly double the amount borne by patients for a single
fresh IVF cycle at our center, factoring in the possibility of ICSI,
AHA, and cryopreservation-related procedures. In keeping with
this basis, it was increased to $26,000 in January 2010. For other
centers using a similar approach, the fee would vary as a function
of center-specific program component costs.

After the described program was introduced, our center continued
to offer its other risk-sharing programs, programs more suitable for
other patient populations, based on, for example, age or having in-
surance coverage for monitoring and/or medications. One specific
goal of the new program, however, was to provide an incentive for
women considered to be good autologous oocyte IVF candidates
to undergo treatment sooner than later, with the end result of more
desired pregnancies for less total cost.

For most patients, $25,000 is a large sum of money and does not
reflect the entire costs of participation in the program, because some
testing done before program participation and medications other
than the FSH-containing gonadotropin preparations required out-
of-pocket payment if not covered by insurance. We chose not to
include other medications in the program primarily because of the
administrative complexity. Regardless, out-of-pocket costs were
not exorbitant, and $25,000 is substantially less than what the few
studies to date that have addressed the issue have suggested an infer-
tility patient would be willing to pay to become pregnant. One study,
for example, found that 150 potential childbearers would be willing
to pay $17,730 for a 10% chance at having a child through IVF in the
event of infertility (30).

Our results do not directly address the relative merits of IVF-ET
and non-IVF treatment modalities for the group of patients studied.
It is possible that especially women whose infertility is unexplained,
or on the basis of a mild factor, would be best served by first under-
going treatment modalities involving IUIs, although most of our
patients with such diagnoses had done so. Furthermore, two recent
studies suggest that for such couples either deleting altogether or
minimizing the number of IUI cycles before IVF-ET is preferable
from the standpoint of cost-effectiveness (31, 32).

In summary, we describe an uncomplicated risk-sharing pro-
gram. The program’s relative simplicity and the results achieved
in our experience are such that other centers may wish to incor-
porate some of its features into their own risk-sharing IVF
programs.
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