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ABSTRACT

BACKGROUND

Intracytoplasmic sperm injection (ICSI) was initially developed as part of in vitro
fertilization (IVF) to treat male-factor infertility. However, despite the added cost, un-
certain efficacy, and potential risks of ICS], its use has been extended to include some
patients without documented male-factor infertility.

METHODS

We analyzed national data on assisted reproductive technology reported to the Cen-
ters for Disease Control and Prevention, to determine temporal trends in the use of
ICSI and IVF in the United States, and we examined differences in the use of ICSI
between states with and those without mandated insurance coverage.

RESULTS

From 1995 to 2004, the number of fertility clinics and fresh-embryo cycles and the
rates of IVF-related pregnancies and live births increased. The percentage of IVF cy-
cles with the use of ICSI also increased dramatically (from 11.0% to 57.5%), while the
percentage of diagnoses of infertility attributed to male-factor conditions remained
stable. The ratio of ICSI procedures to diagnoses of male-factor infertility steadily
increased each year, suggesting an increasing use of ICSI for conditions other than
male-factor infertility. From 1999 to 2004, there was an increasing use of ICSI rela-
tive to the percentage of patients with male-factor infertility in states with and those
without mandated insurance coverage. For any given year, however, states with insur-
ance coverage had a higher ratio of ICSI use to diagnoses of male-factor infertility
than did states without insurance coverage (P<0.001).

CONCLUSIONS
Since 1995, the use of ICSI in the United States has increased dramatically, while the
proportion of patients receiving treatment for male-factor infertility has remained sta-
ble. State-mandated health insurance coverage for IVF services is associated with great-
er use of ICSI for infertility that is not attributed to male-factor conditions.
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HE INTRODUCTION OF IN VITRO FER-

tilization (IVF) in 1978 led to advances in

treatment for infertility.> However, effective
treatment for male-factor infertility (determined on
the basis of abnormal semen measurements) was
not available until 1992, when intracytoplasmic
sperm injection (ICSI) was introduced as part of the
IVF process in selected cases.?

In 1994, the American Society for Reproductive
Medicine published guidelines regarding the use
of ICSI as a safe and effective technique for the
management of male-factor infertility.* However,
with the increasing availability and use of assisted
reproductive technology, it is unclear to what ex-
tent fertility centers in the United States have fol-
lowed these guidelines or have expanded the use
of ICSI for indications other than male-factor in-
fertility.

Furthermore, it has been shown that in states
with mandated insurance coverage for IVE, the use
of such services is nearly three times that in states
with no mandated coverage (probably because
more people are able to access an otherwise costly
treatment).> It is not known whether the use of
ICSI for infertility that is not attributed to male-
factor conditions likewise varies with insurance
coverage.

We conducted a study to analyze the temporal
trends in the use of ICSI in the United States and
to examine differences in the use of ICSI between
states with and those without mandated insurance
coverage.

METHODS

COLLECTION OF DATA
In accordance with the Fertility Clinic Success Rate
and Certification Act of 1992, the Centers for Dis-
ease Control and Prevention (CDC) compiles and
publishes annual data on the use of assisted repro-
ductive technology and success rates at fertility
clinics throughout the United States.® Each year,
the Society for Assisted Reproductive Technology,
which is an affiliate of the American Society for
Reproductive Medicine, collects data from the indi-
vidual clinics and shares them with the CDC. To
date, the CDC has published annual clinic-specific
data for the 10-year period from 1995 to 2004.
Pertinent data from the Assisted Reproductive
Technology Success Rates Reports from 1995 to
2004 were downloaded from the CDC Web site for
analysis.” Data for each year were entered into a

database (Microsoft Access 2000) for analysis.
Only IVF cycles involving fresh embryos from non-
donor eggs were analyzed, since these made up the
majority of cycles and the CDC reported sufficient
information for this analysis to be conducted. Re-
ports from most years provided clinic-specific
summary data expressed in percentages for several
variables of interest: cycles resulting in pregnancy,
cycles resulting in live births, cycles with ICSI,
patients with a diagnosis of male-factor infertility,
and patients with a mixed diagnosis (both male-
factor and female-factor infertility). Reports from
1995 to 1998 did not include the last variable. In
order to calculate total percentages, we converted
the clinic-specific percentages to raw numbers,
added them, and then reconverted the data into
percentages (as previously reported).

The clinic-specific CDC data from 1995 to 1998
included all age groups. The available data from
1999 to 2004 excluded women 43 years of age and
older. This exclusion, however, resulted in the ex-
clusion of less than 5% of the overall number of
fresh IVF cycles for any given year. Thus, the re-
sults and analysis from 1999 to 2004 are limited
to women younger than 43 years of age.

To assess the use of ICSI relative to the num-
ber of patients with a diagnosis of male-factor in-
fertility, a new variable, the ratio of ICSI use to
diagnoses of male-factor infertility, was created.
We first calculated the number of cycles involving
the use of ICSI and then divided by the total num-
ber of patients with a diagnosis of male-factor
infertility (including male-factor infertility alone
and a mixed diagnosis of both male-factor and
female-factor infertility). Since the data from
1995 to 1998 did not include patients with a
mixed diagnosis, we calculated the ratio of ICSI
use to male-factor infertility only for the years
1999 to 2004.

The states with a comprehensive mandate for
insurance companies to cover the diagnosis and
treatment of infertility (including IVF and ICSI)
were Illinois, Massachusetts, and Rhode Island (as
previously reported).> Mandates were enacted in
these three states in 1991, 1987, and 1989, respec-
tively. There was adequate time for these three
states to adjust to the mandate before 1995, the
first year of analysis in our study. Since New Jersey
and Connecticut enacted their comprehensive
mandates in 2002 and 2005, respectively, data from
these two states were included in the “no man-
date” category.
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