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Too old for IVF: are we discriminating against older women?
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Abstract In vitro fertilization (IVF) in women of advanced
age (>42 years) represents only 5%, a comparatively minute
part, of the national IVF experience in the United States
(US). In view of evolving population dynamics, it, however,
also represents proportionally a rather quickly expanding
patient need. Because of access restrictions at many IVF
programs, this market does not live up to its potential. As
best demonstrated by the 2004 US National Summary and
Fertility Clinic Report, which for the first time reported
pregnancies and births above age 45 year, IVF in women of
advanced reproductive age represents a cutting edge area of
interest for improving current IVF outcomes. Access to IVF
should, therefore, not be withheld based on female age and/
or baseline FSH levels. Instead, a definition of acceptable
minimal pregnancy and life birth rates could be used to
define the limits of offered access to IVF, independent of age
and/or baseline FSH levels.
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According to the latest National Summary and Fertility Clinic
Reports, 94,242 fresh (non-donor) IVF cycles were conducted
in 2004. Amongst those, 4,709, or 5%, were in women above
age 42 (Table 1) [1]. This relatively small number of cycles
may be one reason why this age group of women has
attracted only limited attention in the literature. Some recent
developments suggest, however, that this should change.

Women at ages 40–45 years in the US represent the most
rapidly growing age group going through pregnancy [2, 3].
Together with the demographic fact that the last vestiges of
the large baby boomer generation are now aging beyond
their reproductive life spans (with use of autologous
oocytes), this observation points towards increasing de-
mand for in vitro fertilization (IVF) at advanced female
ages, as, indeed, has been observed in the last few years
(Table 1 and Fig. 1). A shift towards more “older” patients
in IVF programs can also be expected from improving
pregnancy rates. As a consequence of quick pregnancy
success in younger women, the more difficult cases (such
as older patients) remain disproportionally in the system,
while younger patients are quickly discharged [4].
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Total fresh (non-donor) IVF cycles increased between
1999 and 2004 by 43.3% (Table 1, Fig. 1). Increases were,
however, not equally distributed between age groups: the
older the patients, the larger was the observed increase in
IVF utilization, with women below age 35 showing the
lowest increase at 37.6%, and women above age 42 the
highest, at 79.2% [1, 5]. In the 5 years, between 1999 and
2004, the percentage of women above age 42 in the whole
IVF population thus increased by a full quarter, from 4 to
5%. In the same time period, the youngest age group of
patients, below age 35, decreased from 45.1 to 43.3% of the
IVF population.

Fertility and IVF outcomes at advanced age

The success of IVF, of course, declines with older female
age [1, 5]. This is believed to be a reflection of declining
female fecundity (and increasing miscarriage rates) with
advancing age. Declining female fertility has statistically
been correlated to the decrease in ovarian follicle numbers
[6, 7]. Indeed, when female age-dependent fertility and
national age-based IVF outcome curves are compared, they
are practically identical. Both suggest a steady decline from
early age, which accelerates at 37–38 years of age, when
approximately 25,000 follicles are left within ovaries. Similar
age-based curves have also been reported for intrauterine
inseminations, and, inversely, for miscarriages [8].

It has been suggested that advanced reproductive age is
not strictly defined but that infertility, overall, becomes
more pronounced after age 35 [8]. The age of 37–38 years,
when the female fertility decline accelerates, would appear
like a more logical point of definition for the beginning of
advanced reproductive age. When advanced reproductive
age becomes too advanced for further treatment attempts,
has, however, not been well defined. Some, mostly anecdotal
criteria have intermittently appeared in the literature and will
be further discussed below.

After age 40, and especially after age 42, pregnancy
rates with all forms of infertility treatment, including, IVF,

are poor. The Practice Committee of the ASRM, indeed,
notes that “only oocyte donation has been shown to be
effective in women older than 40 years of age …” [8], thus
implying that all other treatments (including IVF) have
limited value in addressing decreasing fertility after age 40.

While female age represents a crucial, and independent,
predictor of IVF success, other parameters may be similarly
important. For example, baseline (b-)FSH levels [9, 10],
and other ovarian function criteria [11, 12] are, to varying
degrees, predictive of IVF outcomes. They, however, also
reemphasize the potential relativity of such criteria and the
strong relevance of age, since, for example, abnormally
high b-FSH levels at younger ages are less ominous than at
older ages [13, 14].

It is this relativity of baseline FSH levels in younger
women, which induced so-far the only discussion in the
literature of what constitutes appropriate criteria for IVF
treatment in women with diminished ovarian reserve [9,
15–17]. Unanimity amongst authorities to give younger
women with diminished ovarian reserve access to IVF,
contrary to then established practice patterns, unfortunately
did not result in similar reconsiderations in older women.
As a consequence, in analogy to what happened to younger

Fig. 1 US IVF cycles at various age groups, 1999–2004: a absolute
numbers; b relative percentage increases

Table 1 Fresh (non-donor) IVF cycles 1999–2004

Year Number of IVF cycles at ages Total cycles

<35 35–37 38–40 41–42 >42

1999 29,682 15,291 12,848 5,302 2,628 65,751
2000 33,453 17,284 14,701 6,118 3,401 74,957
2001 35,984 17,791 16,283 7,044 3,762 80,864
2002 37,591 19,110 17,454 7,733 3,938 85,826
2003 39,852 20,056 18,660 8,185 4,279 91,032
2004 40,853 21,019 19,174 8,487 4,709 94,242
% Change +37.6 +37.5 +49.2 +60.1 +79.2 +43.3
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women until 2004, older women still are not given full
access to IVF by many centers.

When Scott suggested that practically any pregnancy
chance warrants that younger women be given access to
IVF [9], his argument was widely accepted. The 2004 US
national IVF data, however, demonstrate that, even women
of very advanced reproductive ages (up to age 44)
demonstrate pregnancy rates above what should be consid-
ered “minimal.” These data suggest at age 43 a clinical
pregnancy rate of 10.8% (live birth rate 5.5%); at age 44, a
pregnancy rate of 7.4% (live birth rate of 3.3%); and above
age 44, a pregnancy rate of 3.8% (live birth rate 0.8%) [1].
Table 2 summarizes 2004 US IVF pregnancy rates above
age 40 [1] and 2004–2006 rates from our own IVF
program, which specializes in the treatment of women
with diminished ovarian reserve. Most current patients of
advanced female who are reported to the US national
registry for IVF programs, are, of course, highly selected
[18]. We, nevertheless, believe that current national US
outcome data in this age group can still be further improved.

IVF outcomes at advanced ovarian ages

Since approximately 10% of females appear to suffer from
premature ovarian aging (POA) [19], such women already
attain levels of diminished ovarian reserve at unusually
young ages. Though, chronologically still young, they
behave functionally much older. Since these younger
women with “older” ovaries functionally are similar to
older women with ovaries that aged at a physiologically
normal pace, it would seem clinically and ethically correct
to treat them similarly. When this is done, younger patients
will, if properly stimulated, still demonstrate outcome
advantages [20]. These outcome differences may reflect out-
right differences in ovarian reserve (i.e., the pool of available
oocytes) or be simply reflective of the younger age of
oocytes in younger women, as also demonstrated by normal,
age-appropriate aneuploidy rates of embryos [21].

POA is frequently overlooked, falsely leading to a
diagnosis of so-called unexplained infertility [4]. Amongst
infertile populations, like those seen in fertility centers, the
prevalence of POA can be surprisingly high [10, 19], and
will ultimately depend on the diagnostic criteria for POA.
When we based the diagnosis on abnormally elevated age-
specific b-FSH levels (in contrast to standard b-FSH levels,
which for all age groups usually consider cut offs at 10–
12 mIU/ml), almost one half of infertile women in our
Center, under age 32 years, qualified for the diagnosis of
POA, with the prevalence decreasing considerably with
advancing female age [10].

What is current practice?

A detailed literature search for data using advanced female
age (and/or ovarian age) as criterion for entry into IVF,
involving Medline and PubMed, was surprisingly small.
One recent publication marginally attempted to address the
topic (2002 Practice Committee Report of the American
Society for Reproductive Medicine, entitled “Aging and
infertility in women: a committee opinion”), though failed
to address this specific issue [8].

In a classical paper Hull et al. reported in 1996 that
embryo implantation and live birthrates drop in women
above age 40, –6.1 and 3.5%, respectively [22]. In the same
year, Marcus and Brindsen reviewed the utilization of IVF
in women above age 40 and concluded that practically all
IVF parameters plummet above age 40. In a discussion of
alternatives, they pointed towards oocyte donation in the
presence of reduced ovarian reserve. The same authors also
reviewed the evolving practice of selecting those older
women, who, based on specific selection criteria, could be
given access to IVF, while those who did not qualify, of
course, would not [23].

Since this form of patient selection has since become
routine in most IVF centers, it is important to recognize that
published outcome data in older women, of course, reflect

Table 2 Clinical pregnancy rates and delivery rates in women of advanced ages: 2004 US national data and 2004–2006 CHR data

Age (years) 40 41 42 43 44 >44a

US data
2004 23.0/16.1 19.2/2.5 14.8/8.4 10.8/5.5 7.4/3.3 3.8/0.8b

CHR data
2004 15.4/15.4 23.1/15.4 14.3/14.3 14.3/14.3 0 0
2005 12.5/12.5 7.1/7.1 0 9.1/9.1 9.5/4.8 na
2006 27.3/na 25.0/na 16.7/na 40.0/na 16.6/na 20.0/na

a The graphic depiction of pregnancy outcomes for the U.S. in the 2004 report for the first time demonstrates clinical pregnancies and live births
after age 45 individual numbers are, however, not cited in the report
b Pregnancy/Live Birth Rates per retrieval
na, Data not yet available
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a strong selection bias. This bias can go both ways: By
selecting women with the best possible ovarian reserve, one
has to assume that published outcome data in women above
age 40 are not reflective of all women in that age group.
Indeed, this observation would suggest that IVF outcomes
for all women above age 40 should be poorer than reported.
A recent study from the Cornell group supports this
contention: They report excellent pregnancy rates (21.1%)
above age 45, though delivery rates were low (3.1% per
retrieval) due to a very high miscarriage rate (85.3%). Most
importantly, however, this outcome was predicated on
patient selection, which a-priori eliminated 127 out of 288
patients (44%) [18].

Yet, an opposing argument can be made, as well: As
many IVF programs cancel IVF cycles before retrieval,
unless patients develop minimum numbers of preovulatory
follicles, it is quite likely that amongst cancelled cycles, at
least some would have led to conception, had they not been
cancelled. Patients who might have achieved pregnancy
may, thus, never be given such a chance because they never
will meet a program’s minimum follicle number to reach
oocyte retrieval.

That this circumstance exists quite frequently has
become very apparent in our IVF program, which under
current criteria allows access to IVF up to baseline FSH
levels of 40 mIU/ml, and no longer requires minimum
follicle numbers to reach retrieval in women with severely
diminished ovarian reserve who have received maximal
ovarian stimulation. Since our program serves a large
number of patients with significantly elevated baseline
FSH levels and very small follicle numbers, we were able
to analyze recent IVF outcomes in close to 100 (year-2006)
patients, previously denied access to retrieval elsewhere.
Amongst those, during 2006, in excess of 30% were
discharged from our program with an ongoing pregnancy
after one, or more, attempts at IVF, and supplemental treat-
ments (Gleicher N and Barad D, Unpublished data). This
outcome is mostly the consequence of an improved IVF
pregnancy rate of 23.5% in over 50 IVF cycles in women at
ages 40–46 (see Table 2) and a small additional, sponta-
neous pregnancy rate, seen in that same patient group, after
supplementation with dehydroepiandrosterone (DHEA), as
reported elsewhere in detail [24, 25].

Others also recently reported surprisingly good preg-
nancy rates in women above age 40, with abnormally
elevated FSH levels: Thornton et al. reported clinical preg-
nancy rates between 5.3 and 16.3% at FSH levels between 10
and 14 mIU/ml [26]. Hernandez et al. recently concluded
that the aging of the IVF population mandates a reevalu-
ation and found pregnancy chances to be reasonable till age
44 [27].

In contrast, Watt et al. based on an analysis of only 85
IVF cycles between ages 40 and 42, and 19 patients

between 43 and 44 years of age, concluded that the number
of IVF cycles in women above age 40 should be limited
[28]. Osmanagaoglu et al. from the prestigious group at the
Dutch-speaking Brussels Free University in Belgium, based
on only 26 patients, and 66 IVF cycles, concluded that
“women aged >43 years do not have a realistic chance of
achieving a delivery with their own oocytes” [29].

These kinds of statements, of course, influence practice
patterns. Based on a careful analysis of published data,
such statements, however, currently appear unsupported by
evidence. Appropriately conducted prospective studies
appear indicated before any clinical approach towards older
woman should be considered as established. Any systemic
exclusion of women at advanced reproductive ages from
IVF would, therefore, as of this point, appear inappropriate.
Unfortunately, such practice has, apparently, nevertheless,
become engrained.

Patients report two principal reasons (for which we have
been unable to locate support in the literature) why IVF
centers deny IVF access to older women: A first alleges that
in older women (mostly defined as above age 42) IVF is no
longer indicated since pregnancy, and delivery rates are
too low, often defined as 2 and 1%, respectively. A second
premise alleges that in older women intrauterine insemina-
tion cycles are more effective than IVF.

Age-specific IVF outcome data (Table 2), of course,
refute the first argument. The second rational lacks sup-
portive data, and recent preliminary data actually demon-
strate superiority of IVF over inseminations in women
above age 40. [30] Why many women of advanced female
age still are refused IVF, therefore, remains an enigma.

Who should pay?

A medical procedure has to satisfy risk/benefit and cost
effectiveness criteria to be considered clinically indicated.
Such evaluations have, however, only rarely been per-
formed in association with IVF, in general [31], and do not
exist at all for the utilization of IVF in older populations.
Concerns about risks and/or cost effectiveness, therefore,
should not be reason why IVF is refused. Older women also
should be seen as having an absolute right to choose IVF
in their attempts to pursue personal happiness in their
lives, even if risk/benefit and cost/benefit assessments were
unsupportive [31]. Individuals assume medical risks for
minimal, or no, outright medical benefits all the time (for
example, in cosmetic surgery).

Medical insurance companies and/or, where applicable,
government, of course, can define criteria for financial
coverage and have the right to deny insurance coverage,
when a procedure does not meet objective risk/benefit and/
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or cost effectiveness criteria. Criteria have, however, to
match those for other medical circumstances, if restrictions,
under US law, are not to be considered age discriminatory.
US, medical insurance companies are aware of this risk and
many, therefore, do not use female age as criterion to deny
IVF coverage. Those that do, like companies that deny IVF
access to young women with mildly elevated FSH levels,
could probably be challenged in the Courts.

There is simply no good reason why a 35 year old
woman, with a theoretical clinical pregnancy chance of
10%, should receive insurance coverage, but a 43 year old,
with identical chance, should not.

The reporting of program rates

Because IVF outcomes change with female age, it has
become tradition to report program results stratified for
female age. Federally mandated annual outcome reporting
in the US, indeed, has, since its inception, been based on
such a format [1]. Interestingly, the pages, summarizing
national, as well as individual program outcomes, report
only till age 42. Outcomes for women, above age 42, are
reported separately and in less detail. This age break in the
format of annual reporting, at least subliminally, suggests
that IVF outcomes, in women above age 42, are considered
less important.

To give such an impression is in our opinion counter-
productive, since IVF outcomes at ages 43–46 currently
probably represent the most interesting of all federally
published outcome data, as they define a potential cutting
edge of IVF practice. As Table 2 demonstrates, outcomes in
older patients (like in all age groups) have been improving
over time. In practical terms this means that, over time,
acceptable pregnancy rates have been achieved in progres-
sively older women. This progress can be expected to
continue, with the logical conclusion that rigid age criteria
simply do not make sense, since progress in outcomes
mandates constant adjustments. Withholding of IVF access
to women of advanced reproductive ages in the end only
results in a self fulfilling prophecy, since, as fewer older
women are given access, continuous progress is inhibited.

What should be done

Access to IVF should not be unrestricted, but for fair and
universal for women of all ages. Who is given access
should not be based on unsupported beliefs, should not be
left to insurance carriers to decide and should not be moti-
vated by attempts at protecting an IVF program’s overall
pregnancy rate through the selection of favorable patients.
Access to IVF should neither be based on age, nor on FSH

levels, but on age- (and FSH-) specific outcome expect-
ations. In other words, the decisive factor should not be
how old a patient, or how high her FSH level is, but what
the expectation is that a patient can achieve a minimally
acceptable outcome.

What such a minimal outcome expectation should be,
remains, of course, open to discussion. As noted earlier,
Scott suggested a very minimal threshold for younger
women [9]. Others may disagree with such low minimum
demands. Indeed, what such minimum success rates should
be may vary, depending on the health system in which IVF
is offered. For example, a government supported system,
like in most European countries, may very well define a
higher threshold than a mostly privately funded system, like
in the United States. However, whatever the final consen-
sus, two criteria will have to be met: Minimum outcome
expectations should be the same at all ages; and they
require constant review and adjustments, as IVF outcomes
continue to improve.

Conclusions

What should be considered a milestone in assisted repro-
duction, has basically gone unnoticed: The 2004 National
Summary and Fertility Clinic Reports for the first time offer
evidence of pregnancies, and live births above age 45 [1].
Even though reported numbers have remained minimal, the
mere fact that the national reporting effort in the US now
extends beyond age 45, is reflective of changes in practice
patterns with older women. Such changes need to be
encouraged and need to be carefully recorded.

Ideally, studies should be conducted, which in non-
discriminatory fashion, allow women above age 42, with
reasonable b-FSH levels, access to IVF. Within such a
study concept, the definition of reasonable baseline FSH
levels, of course, remains to be determined. Since women
with significantly reduced ovarian reserve can be expected
to produce only few follicles, it is also essential to design
such studies with minimal exclusion criteria from retrieval,
if biases are to be avoided. Outcomes are to be recorded in
1-year age increments, since significant changes can be
expected year to year.

Only such carefully designed, prospective studies will
allow for a definition of who should, or should not, be
given access to IVF. Moreover, such an approach will also
allow the profession to better define current limits of the
possible. Improvements in care then, of course, can, in
controlled fashion, attempt to move those borders towards
older age. Allowing older women to conceive, represents
one of the principal remaining cutting edge issues in
reproductive medicine.
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