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When in the early 1980’s the clinical application of in vitro fertilization (IVF) started to be integrated into fertility treatment algorithms, this was done with considerable hesitation. There were a number of reasons for such reluctance, but the overwhelming motivation for considering IVF as only a treatment of “last resort” was, of course, the very low pregnancy rate, which, in those days, was achieved even in the best of hands. IVF was, therefore, initially considered an “experimental” treatment of low utility and high cost.


Many amongst us early practitioners in the field, wondered in those days whether IVF ever would enter the mainstream of infertility treatment as a cost effective alternative to other fertility therapies. Indeed, even years later, when IVF pregnancy rates already had improved considerably, IVF was still found to be cost ineffective as a first line treatment approach when cycle costs, alone, were considered (1). However, what was overlooked, as pregnancy rates with IVF started a steady trend of improvement, was the, otherwise very well recognized fact, that in infertility therapy, increasing pregnancy rates always parallel increasing multiple pregnancy rates. 


Indeed, infertility treatment is usually based on the principle that the unifollicular response of the spontaneous cycle is replaced by a multifollicular response. This is, of course, the principal reason why almost all infertility treatments are associated with an increasing multiple pregnancy risk, a fact known for decades (2). With embryo quality in the early IVF days being poor and embryo implantation rates, therefore, being disappointingly low, the obvious solution to achieving improving and acceptable pregnancy rates was, therefore, the transfer of multiple embryos.


In contrast to the mistaken opinion of some ethicists (3), the decision to transfer multiple embryos was not reckless but, actually, saved IVF from oblivion. Had the clinical utilization of IVF not, within a reasonably short time period, led to acceptably high pregnancy rates, the unfavorable economics of IVF would not have continued to support the further development of the field through clinical practice (4). It is often forgotten that, in contrast to basically all other major medical breakthroughs, IVF was neither financed by federal government nor by pharmaceutical industry funds. Indeed, its unique success was fully financed by clinical practice. That clinical practice was, however, of course, dependent on clinical success and such success, at least in the early days of the procedure, could only be established through the transfer of embryo numbers which, based on today’s practice, may appear ridiculously high. 


In those early days the transfer of large numbers of embryos thus made IVF reasonably cost effective and actually, because of the low implantation chance for each embryo, did not result in unreasonable multiple pregnancy rates. Indeed, in those days we were excited whenever any pregnancy was established.


The field, however, progressed rapidly. Improved embryo culture conditions and the recognition that embryo selection for higher quality embryos (with higher implantation potential) was possible, quickly improved cycle outcomes, and, in parallel, of course, as one would expect, also increased multiple pregnancy rates (5).


It is, however, important to note that multiple pregnancy rates, following IVF cycles, never reached levels comparable to the multiple pregnancy risk caused by routine ovulation induction cycles (6). Indeed, even when IVF-related multiple pregnancies peaked, most fertility treatment-related multiple births were not the consequence of IVF and especially most high order multiples were the result of “old fashioned” ovulation induction cycles (7). The so-called fertility treatment-induced epidemic of multiple births, which in recent years has been so widely attacked (8), was, therefore, really never primarily caused by IVF and, indeed, IVF may be seen as the ultimate solution to the increased risk for multiple births (6) which has been attached to modern infertility treatments since their inceptions. 

Ivf as a tool to control the multiple pregnancy risk


Multiple pregnancies represent a medical as well as an economic risk. Innumerable studies have documented the medical risk (2). However, since most of the medical risk is the consequence of premature deliveries (2), the economic risk follows, characterized by the enormous costs of caring for prematurely delivered infants in the neonatal period in high risk nurseries and, often, throughout life if the prematurity was cause for life long disabilities (2).


Control of the fertility treatment – associated risk for multiple births is, therefore, not only an absolute medical priority but also economically the most sensible approach towards all infertility treatments.


Indeed, if the costs of multiple birth-related prematurity were to be considered within an overall cost effectiveness analysis of various infertility treatments, any treatment that could minimize the multiple pregnancy risk, and with it the prematurity risk, would have to be considered superior to other infertility treatments, because of the overwhelming costs that are associated with prematurity (2). This was, however, traditionally not done when IVF and other fertility treatments were compared in their cost effectiveness (1). Yet, IVF is the only infertility treatment which can categorically control the multiple pregnancy risk because in IVF this risk is exclusively defined by the number of embryos that are transferred into the uterus in any given cycle.


Unfortunately, this fact is not widely recognized and, consequently, IVF has not yet received the recognition it deserves as an early option within the traditional treatment algorithm of infertility. Any such recognition would, however, automatically require that the practitioner of IVF utilizes this technique at a maximal level of responsibility and restrict the number of embryos transferred in an effort to minimize multiple pregnancy rates.

How many embryos should be transferred?

The implantation chance for any embryo declines as the female, who provides the oocyte for the embryo, ages. Figure 1 presents a cartoon of the declining female fertility capacity with advancing female age. The figure, however, also demonstrates that this age-specific decline in ovarian function does not always follow a standard model. Indeed, some women demonstrate evidence of prematurely aging ovaries and they, in many instances, will loose reproductive function on an enhanced parallel curve to that of the general population (9).


This is important to note because how many embryos should be transferred in any given IVF cycle, of course, should not be a fixed number. Since the chance per embryo declines with advancing female age, this declining chance needs to be compensated for with larger numbers. The American Society for Reproductive Medicine (ASRM) has taken this fact into account in recommending an age-based transfer policy which, in addition, also allows the clinician the flexibility to consider embryo quality, as well, before deciding on a final transfer number (10 and Table 1). In our own program we have further expanded on this policy in an absolute attempt to restrict multiples to, at most, twin pregnancies and avoid triplet pregnancies almost completely (11). Table 2 summarizes our current embryo transfer criteria.


ASRM, as well as our own expanded criteria, are not geared at preventing all multiple births. Indeed, under our own criteria, we still see a significant twinning rate of approximately 25%. We, however, have reduced the triplet rate to less than 1% of all pregnancies. Table 3 demonstrates the decrease in high order multiples after implantation of the new transfer policy in our program. 


The sentiments outside the U.S. are even more aggressive. Most of our European colleagues have now for some years argued that only singleton pregnancies represent an acceptable outcome for infertility treatments. And they have, therefore, favored single embryo transfer in IVF for most patients for some time (12), (13). Their position may, at least in part, also have been influenced by legislative mandates in many countries which very aggressively have restricted IVF practices and have defined numbers of embryos that are allowed to be transferred. In our own program, singleton embryo transfer is proposed to only selected few patients (see Table 4).


The U.S. so far has escaped government interference in the practice of IVF and embryo transfer policies, like other IVF-related practice patterns, have fortunately remained under voluntary guidelines, mostly formulated by the ASRM. Like in Europe, however, political forces are attempting to gain some control over this process. We can only hope that they will not succeed, because government regulations, as some of the European countries so amply demonstrate, usually are all encompassing and remove from the practitioner the ability to individualize treatments. For example, some countries by law restrict the number of embryos for transfer, independent of the age of a woman. In other words, they are discriminating against older women who need more embryos in order to maintain their pregnancy chances.



In Europe, paradoxically, this discussion has, in principle, only taken place in reference to IVF. This may be due to the fact that IVF enjoys there much broader insurance coverage than in the U.S. and that most of this coverage is provided by state funded insurance plans. Governments, perceive, therefore, more of an interest in regulating IVF than we have to face in the U.S.


Insurance coverage matters! Patients who are covered by insurance will be more patient in their efforts to conceive, while those who are self funded will insist on a more aggressive treatment approach.


And, finally, the patient’s opinion, of course, also matters. Medical care in the U.S. is much more participatory and much less authoritative than in Europe. American patients are used to actively participate in the decision making processes affecting their health care. Indeed, multiple studies have by now demonstrated that infertility patients in the U.S. have very strong opinions about the risks of multiple births. And a significant proportion amongst them consider a twin pregnancy not only an acceptable but a desirable outcome (14), (15).

SUMMARY


IVF represents the only infertility treatment that gives patients and their physicians absolute control over the multiple birth risk. The recognition of this fact warrants a broad based reevaluation of standard treatment algorithms for infertility and judicious application of embryo transfer policies.


The ideal outcome of every infertility treatment cycle is, of course, a healthy singleton pregnancy delivered at term. Whether such an outcome should, however, be the universal goal of every treatment cycle remains to be determined. For those who consider anything but a singleton pregnancy as a failure, single embryo transfer is the only acceptable approach to IVF. Most of us will hopefully, however, agree that such a “cook book” approach, accepting the basic notion that everybody should be treated the same, represents an oversimplification of clinical realities and limits the ability of the practitioner to adjust the decision making process to the specific situations of individual couples. It, therefore, does not represent good medicine! 


The ultimate goal of good infertility treatment is to achieve pregnancy as quickly as possible and as cost effectively as possible. The latter point, of course, means that a maximum effort must be extended to achieve safe deliveries for the pregnancies that are established through fertility therapy. Good care means finding the balance between good pregnancy rates and low multiple pregnancy rates. Such a balance will not be found if we treat everybody the same. There needs to be flexibility in treatment protocols for individualization of care!


Therefore, the ultimate answer to the question posed in the title of this paper is yes, we should limit the number of embryos transferred in IVF cycles but we should do this carefully and in an individualized way. And, maybe even more importantly, we should not forget that majority of multiple births after infertility treatment are not the consequence of IVF and, if we want to affect those, we need to reevaluate the place of IVF in the traditional treatment algorhytms of infertility care.
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Modified from Gleicher N (9).


Table 1: Summary of SART/ASRM Embryo Transfer Guidelines (10)

I. Individual programs are encouraged to generate and use their own data regarding patient characteristics and the number of embryos to be transferred.

II. There should be agreement between physician and patients on number of embryos transferred.

III. In the absence of data from an individual program:


A. Patients with most favorable* prognosis: Maximally 2 embryos.


B. Women with above average** prognosis: Maximally 3 embryos.


C. Women with average*** prognosis: Maximally 4 embryos.


D. Women with below average**** prognosis: Maximally 5 embryos.

________________________________________________________________________

* Female age 35, sufficient quantity and quality of embryos for cryopreservation and excellent embryo quality by morphology

** Under age 35, without cryopreserved embryos

*** Age 35-40 years

**** Age > 40

________________________________________________________________________

IV. In egg donations, the donor’s age should be used to determine the number of embryos transferred.

	Table 2: Embryo transfer policy at author’s IVF center

Age ≤ 27 years
	2 embryos

	Age ≥ 28 – 34 years
	1 embryo only if qualified under single embryo transfer criteria (Table 2) 

2 embryos otherwise

	Age ≥ 35 – 40 years
	2 embryos only if cycle produced ≥ 5 high quality embryos 

3 embryos otherwise

	Age ≥ 41 – 42 years
	4 – 5 embryos

	Age ≥ 43 years
	Everything available


_______________________________________________________________________

*Assumes high quality embryos. If embryo quality is poor, an additional embryo may be added to the transfer. An additional embryo may also be added in frozen/thawed cycles.

Table 3: Decrease in triplet rate between quarters after introduction of embryo transfer guidelines*

	
	nETS
	High-order Pregnancy
	% High-order pregnancy

	January - March
	326
	19
	6%

	April - June
	340
	5
	2%


__________________________________________

*Based on Year 2000 IVF outcomes at CHR-Illinois

Table 4: Patient characteristics for single embryo transfer*

	Age 28 – 34

	≥ 5 high quality embryos

	One or no prior IVF failures

	Normal ovarian function tests

	Age appropriate oocyte number with age-specific ovarian stimulation

	Uneventful embryo transfer

	8 – 10 day ovarian stimulation


_________________________________________________

*Based on analysis of Year 2001 IVF cycles at CHR-Illinois

