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Choosing the right stimulation protocol for in vitro
fertilization-embryo transfer in poor, normal,
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Summary

Purpose: To describe the advantages of low-dose stimulation for poor responders, the pros and cons of low dose vs high dose stim-
ulation for normal responders and multiple strategies for hyper-responders especially to reduce the risk of the ovarian hyperstimulation
protocol. Methods: Various strategies are described for these three types of responders. Results: Poor responders do best with mild stim-
ulation protocols. Conventional stimulation protocols for normal responders have the advantage of providing embryos for future embryo
transfers assuming the IVF center has a good cryopreservation program. Mild stimulation protocols save money for normal responders.
There are many strategies for hyper-responders to prevent ovarian hyperstimulation syndrome including mild stimulation, high LH/FSH
ratio for stimulation combination, GnRH agonist instead of hCG and using clomiphene citrate or aromatase inhibitors. Conclusions: It
is important to choose the right protocol for a given patient. An infertile couple can often help in making the decision.

Key words: Mild ovarian hyperstimulation; Poor responders; Hyper-responders; In vitro fertilization; Cryopreservation.

Diminished oocyte reserve

There is an often quoted article suggesting that younger women with an elevated day 3 follicle stimulating hormone
(FSH) have a very high percentage of oocytes that have chromosome abnormalities similar to women of very advanced
reproductive age [1].

A study by one of the most renowned in vitro fertilization (IVF) centers in the world stated that when the serum FSH
on day 3 is > 15 mIU/ml the success rate of transferring normal appearing embryos in women of any age despite ade-
quate response to stimulation will result in no live pregnancies [2]. Thus these two studies would agree with each other.
The 2005 Fertility and Sterility article recommended and has influenced the large majority of IVF centers to immedi-
ately recommend donor oocytes with day 3 serum FSH > 15 mIU/ml [2].

Evidence will be provided that the above conclusions are wrong. Evidence will be provided that the very poor preg-
nancy rates experienced by some IVF centers in women with diminished egg reserve is related to using the wrong con-
trolled ovarian hyperstimulation (COH) regimen.

Table 1 shows the comparative pregnancy rates in younger women < age 35 according to four ranges of FSH
(mIU/ml) — normal < 11, slightly high [12-14], moderately high with attainment of the critical level reported by Roberts
et al. of 15-17 and extremely high of 717 mIU/ml. Tables 2, 3, and 4 compare these same parameters according to dif-
ferent age groups of 36-39, 40-42 and 43-44. No differences were found in women up to age 42 according to the four
FSH ranges. It should be noted however that all the women with increased day 3 serum FSH were stimulated with mild
stimulation protocols [3].

Tables 5 and 6 clearly show that age rather than day 3 serum FSH more relates to the attainment of live deliveries.

These data clearly do not show any adverse effect of a high day 3 serum FSH in contrast to the conclusions reached
by many IVF centers including the aforementioned IVF center reporting in Fertility and Sterility, 2005 [2]. Thus we
attribute the difference in conclusions to the other centers purposely using very high dosages of FSH and our use of mild
ovarian stimulation in those with diminished oocyte reserve. Since frozen embryos from women hyperstimulated by
high-dosage FSH regimens in women with diminished oocyte reserve fail to produce pregnancies when thawed and
transferred (unpublished data), we conclude that the adverse effect of controlled ovarian hyperstimulation on pregnan-
cy rates in women with diminished oocyte reserve seems to be on the embryo itself rather than the endometrium.

Table 7 shows the live delivered pregnancy rates according to age and serum FSH. One question that arises from look-
ing at this table is — why do the women with normal FSH not do better than the women with diminished oocyte reserve?
Though no significant differences were found there seemed to be a trend for lower pregnancy rates.
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Table 1. — Pregnancy rates according to day 3 serum FSH
following IVF-ET in women aged < 35.

Serum FSH (mIU/ml)

=11 1214 1517 > 17
# transfers 2120 111 37 88
% clinical pregnancies per transfer 33.8 32.4 40.5 443
% live delivered per transfer 30.8 29.7 40.5 38.6
% spontaneous abortion

per clinical pregnancy 13.5 139 133 154

Table 2. — Pregnancy rates according to day 3 serum FSH
following IVF-ET in women aged 36-39.

Serum FSH (mIU/ml)

11 1214 1517 > 17
# transfers 1313 120 47 93
% clinical pregnancy per transfer ~ 28.1 36.7 29.8 37.6

% live delivered per transfer 243 30.8 214 30.1

% spontaneous abortion
per clinical pregnancy

21.1 20.5 214 229

Table 3. — Pregnancy rates according to day 3 serum FSH
following IVF-ET in women aged 40-42.

Serum FSH (mIU/ml)

=11 12-14  15-17 > 17

# transfers 737 103 30 05
% clinical pregnancy per transfer 234 30.1 36.7 354
% live delivered per transfer 185 18.4 23.0 23.1
% spontaneous abortion

per clinical pregnancy 31.8 45.2 364 39.1

Table 4. — Pregnancy rates according to day 3 serum FSH
following IVF-ET in women aged 43-44.

Serum FSH (mIU/ml)

1l 1214 1517 >17
# transfers 121 30 18 25
% clinical pregnancy per transfer  26.4 26.7 16.7 32.0
% live delivered per transfer 21,5 160 6.0 8.0
% spontaneous abortion

per clinical pregnancy 40.6 75.0 100 87.5

Table 5. — Pregnancy rates according to age following IVF-
ET in women with normal FSH < 11 mIU/ml.

Age

Serum FSH =< 11 =35 36-39 40-42 43-44
# transfers 2120 1313 737 121
% clinical pregnancy rate

per transfer 33.8 28.1 239 264
% delivered pregnancy rate

per transfer 30.8 243 18.5 215
% spontaneous abortion 13.5 21.1 31.8 40.6
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There are several possible explanations for the relatively
lower pregnancy rates in the group with normal reserve. For
one, there is a greater likelihood of previous failed IVF
cycles in other IVF centers. Our IVF center has a reputation
for finding solutions when others have failed such as the
woman who had two successful deliveries at our infertility
center, once with IVF-ET and once naturally despite failing
six years of ovulation induction with intrauterine insemina-
tion and ten IVF-ET cycles with the transfer of 92 fresh
embryos [4, 5]. These cases support larger studies suggest-
ing that one additional possible explanation for not finding
higher pregnancy rates in those with normal oocyte reserve
is that high-dose gonadotropin stimulation may adversely
effect embryo implantation in some cases even with normal
day 3 serum FSH [6, 7].

De-selection of embryos is another possible explanation
for lower pregnancy rates in the first fresh embryo transfer.
We have developed a simplified slow cool embryo freezing
technique that avoids the programmable freezer which we
believe is the weak part of the standard slow cool procedure
[8]. This modified technique allows good success rates in
all stages of embryo development, e.g., 2 pronuclear, multi-
cell and blastocyst but produces the highest survival rates
and subsequent pregnancy rates when embryos are frozen
at the 2 pronuclear phase [8].

We previously published an article bringing up the con-
cept of pregnancy rate per oocyte harvest, i.e., the pregnan-
cy rate following a given oocyte retrieval before another
oocyte retrieval has to be performed [9]. Thus this allows
all the cryopreserved embryos to be used before doing
another expensive IVF-ET cycle and expensive controlled
ovarian hyperstimulation. Table 8 shows that the chance of
a live delivery before going to another IVF-ET cycle was
65% for women < 35 and 45.6% for women 36-39 [9].

We have published data using women with diminished
oocyte reserve showing that the clinical pregnancy rate per
transfer ranged from 38-42% with day 3 embryos having
six to eight cells but only 3.8 and 9.5%, respectively for
embryos with four or five blastomeres [10]. Because our
frozen protocol gives us a better pregnancy rate when
frozen at the 2 pronuclear stage we typically will allow only
twice as many embryos to develop to day 3 as the woman
intends to transfer and freeze the rest at the 2 pronuclear
stage. If we allowed all the embryos to be developed on day
3 we would have a better chance of transferring the best
morphologic day 3 embryos during the fresh transfer but
perhaps at the sacrifice of subsequent frozen embryo trans-
fer success. Nevertheless this policy could somewhat
reduce our pregnancy rate per transfer in women with nor-
mal day 3 FSH level using the standard higher dose-con-
trolled ovarian hyperstimulation protocols to possibly
explain why the pregnancy rates following fresh embryo
transfer in women with normal oocyte reserve was similar
to those with diminished oocyte reserve.

If other centers can show that the pregnancy rates following frozen or fresh embryo transfer are similar, it can not be
known whether our policy of limiting the number of embryos to cleave is the better way. However the pregnancy rates
shown in Table 8 do not include the remaining frozen embryos that can result in pregnancies at a later time.

Even if all the embryos are allowed to cleave to day 3 and a transfer of all day 3 embryos having eight blastomeres
with little fragmentation can be achieved, one cannot be sure that the “best embryo” has been selected. The FSH recep-
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Table 6. — Pregnancy rates according to age following IVF-  tor is especially susceptible to down regulation [11]. The

ET in women with serum FSH > 11 mlU/ml. concept is that the main purpose of the down-regulation
Age process is to allow the one best oocyte in the cohort to

Serum FSH = 11 <35 136.39 4042 43.44 develop each menstrual cycle [3]. This supposedly will pro-
# transfers 88 93 65 25 duce the best embryo. Thus one other explanation for sim-
% clinical pregnancy rate ilar results with women with normal vs diminished oocyte
per transfer 943 376 354 320  reserve when minimal stimulation protocols are used for
% delivered pregnancy rate the latter and traditional high-dose regimen used for the
per transfer _ 386 301 231 80  mgiority of women with normal day 3 serum FSH levels is
% spontaneous abortion 154 229 391 875  hat the minimal stimulation protocol better allows the nat-

) ) ) ural selection of the best oocyte.
Table 7. — Live delivered pregnancy rates according to age One may question so why do some very good IVF cen-
and day 3 serum FSH levels. . . .
ters claim such low pregnancy rates when doing IVF with

Day 3 FSH (mIU/mi) higher dosage protocols in women with diminished oocyte
Age =11 12-14 15-17 > 17  reserve [2, 12-16]. Our theory to explain the poor results of
=35 308 297 405 38.6  those IVF centers using traditional high-dose or superhigh
ig'ig %gg ?gi 5(3)3 3(3)1 dose use of exogenous FSH relates to the marked sensitiv-
43-44 215 10.0 00 8.0 ity of the FSH receptor to suppression. It could be hypoth-

esized that there is an FSH dependent implantation factor
that is attached to the embryo that is not adequately pro-
Table 8. — Pregnancy rate per oocyte harvest according to  duced because its receptor is down-regulated. Thus in con-

age in women with normal serum FSH. trast to the minority of women with normal oocyte reserve
Age where controlled ovarian hyperstimulation may create an

=35 36-39 40-42 =43  adverse endometrial environment possibly related to pre-

# transfers 408 239 135 16 mature trophoblast invasion (where one strategy would be
% clinical pregnancy to freeze all the embryos and defer transfer to a later time)
per transfer 73.8 598 341 375  yijth diminished oocyte reserve this strategy will not work
% viable per transfer 650 456 252 250  pecapse it is the embryo itself that is affected [17-18]. Also

with diminished oocyte reserve the adverse effect of con-
trolled ovarian hyperstimulation affects the majority of cases rather than a minority with normal oocyte reserve [19-22].
Diminished oocyte reserve groups are more likely to include the “best oocyte”, i.e., the one that was destined to be the
dominant follicle [22].

High versus low-dose gonadotropin stimulation protocols for normal responders

One of the advantages of the traditional high-dosage controlled ovarian hyperstimulation protocol for women with
normal oocyte reserve is that the pregnancy rate per oocyte harvest would be higher than mild stimulation because of
more embryos (however, this requires a good embryo cryopreservation program).

Another advantage of traditional high-dosage controlled ovarian hyperstimulation protocol for women with normal
oocyte is that it provides embryos for a future pregnancy with pregnancy rates consistent with the younger age when
frozen. For those with insurance that pays for a limited number of IVF-ET cycles stockpiling embryos for the future
will reduce costs since if third party payments have expired a frozen embryo transfer is generally a lot cheaper than con-
trolled ovarian hyperstimulation followed by IVF-ET.

One advantage of the low-dosage controlled ovarian hyperstimulation protocol for women with normal oocyte reserve
is that the chance of pregnancy in the first IVF-ET cycle is probably higher using a low stimulation protocol than a high-
dose one since it eliminates the adverse effects of controlled ovarian hyperstimulation on the endometrium and allows
a greater chance for the embryo that would have resulted from the best oocyte that would have been selected in the
absence of controlled ovarian hyperstimulation.

Another advantage of the low-dose protocol is much less risk of ovarian hyperstimulation syndrome. Not only is mild
ovarian hyperstimulation less expensive because of lower cost of medication but also because of less work for the
embryologist (we cut the price in half).

Even for those with adequate financial means or insurance coverage the choice of the traditional controlled ovarian
hyperstimulation should only be made if one has a good cryopreservation program.

Some early studies suggested GnRH antagonists were more convenient but lowered pregnancy rates a bit [23]. Most
recent studies show no difference in outcome [23]. We found no difference in outcome in those who were taking it for
a longer vs shorter interval [23].

We typically use the GnRH antagonist in the late follicular phase. Some protocols use the GnRH antagonist earlier
than late follicular phase when the follicle attains an average diameter of 14 mm and still claim good pregnancy rates.
More oocytes are frequently found with GnRH antagonists vs GnRH agonists [23].
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There are some disadvantages of GnRH agonists. Using GnRH agonists in the mid-luteal phase can interfere with a
possible pregnancy achieved that cycle without IVF-ET. They can sometimes cause a “flare” effect and advance a sin-
gle follicle ahead of the rest of the cohort in the follicular phase. Furthermore the use of a GnRH agonist precludes the
use of a GnRH agonist to induce the LH surge and advance meiosis and avoid exposure to hCG injection in case of a
risk of ovarian hyperstimulation syndrome (OHSS). Finally it can sometimes blunt the response to exogenous FSH.

However there are several advantages of GnRH agonists. The main advantage of a GnRH agonist is that it is cheap-
er than a GnRH antagonist. We find it easier to use when coordinating donors and recipients. Finally it is less likely to
cancel an IVF-ET cycle because of premature luteinization when using a GnRH agonist vs GnRH antagonist.

Ways to reduce the risk of ovarian hyperstimulation syndrome in women with polycystic ovarian syndrome

There are several ways to reduce the risk of OHSS. One method is to use less FSH but sometimes even low dosage
leads to excessive numbers of follicles. One can use a higher LH:FSH ratio [24]. Another option is to use the GnRH
agonist (e.g., 1 mg leuprolide acetate x 2 doses 12 hours apart) instead of hCG [25-27]. Another method is to coast by
stopping the gonadotropin for one to two days (frequently lose follicle if go beyond 2 days) [28, 29]. Finally one can
use LH only when follicles ~12-14 mm (we have not found this very successful but others, e.g., Filicori et al. have had
success [30, 31].

There are other ways to reduce ovarian hyperstimulation syndrome in polycystic ovarian syndrome (POS). One can
use clomiphene citrate alone or follow it by low-dose hMG. Alternatively one can use an aromatase inhibitor alone, e.g.,
letrozol or followed by low-dose gonadotropins.

There are other options. One can perform in vitro maturation (only applies to a few experienced centers). Another
option is to freeze all the embryos and defer transfer to a later cycle (pregnancy worsens OHSS).

There are even more ways to reduce risk of ovarian hyperstimulation syndrome in POS. One can add bromocryptine
or cabergoline near the time of follicular maturation and continue it in the luteal phase in the hope of inhibiting vascu-
lar endothelial growth factor (VEGF) receptor [32]. Some have tried IV albumin but it is probably not effective despite
early positive reports. Another way to reduce the risk of ovarian hyperstimulation syndrome is to use sympathomimet-
ic amines, e.g., dextroamphetamine sulfate (diminishes vascular permeability — very effective but not well known) [33].

There are more ways to reduce the risk of ovarian hyperstimulation syndrome in POS hyper-responders. One can con-
tinue the GnRH agonist or GnRH antagonist into the luteal phase for at least a week after retrieval (especially in cycles
where all embryos are cryopreserved) or one can pretreat with two to three months of oral contraceptives to lower andro-
gens or one can pretreat with metformin to restore down regulated insulin receptors and thus lower androgens.

Finally for the women with POS who are oligovulatory instead of anovulatory one can wait until a dominant follicle
emerges as established by careful monitoring without gonadotropin and then use mild ovarian stimulation.

Sometimes IVF-ET is used as a backup for women with increased androgens and polycystic ovaries who do not need
IVF-ET per se for tubal damage, male factor problems, luteinized unruptured follicle syndrome or unexplained infertil-
ity but merely because they fail to respond to conventional ovulation induction with either clomiphene citrate or con-
ventional dosages of gonadotropins. Though drugs, e.g., metformin can restore down-regulated insulin receptors occa-
sionally work after three months of treatment frequently they fail or the patient is unwilling to wait so long with no guar-
antee.

Another option for this group of patients to avoid higher dosage gonadotropin (using a high LH to FSH ratio but still
risking severe ovarian hyperstimulation syndrome) and thus avoiding IVF-ET .together is to try to reduce the adverse
effects of the androgens. Increased androgens are responsible for the increase in preantral follicles developing into the
antral stage where they can be stimulated to form mature follicles containing metaphase Il oocytes but is also respon-
sible for follicular atresia in the presence of a normal amount of FSH stimulation. In 1977 we showed that using a low-
dose of glucocorticoids before bedtime which will not only reduce the inhibitors of adrenal androgens but also ovarian
androgens and can allow ovulation to clomiphene citrate in lower dosage even in women who failed to ovulate with
higher dosages [34].

Not only is free testosterone elevated in POS but so is dihydrotestosterone (DHT) [35]. The conversion to DHT could
be blocked by adding a 5 alpha reductase inhibitor, e.g., finasteride prior to ovulation but this would only be effective
if DHT plays a role in inhibiting folliculogenesis. Indeed a recent a study has found that the use of finasteride 5 mg
from day 1 of the cycle until the injection of human chorionic gonadotropin can help some women who have previous-
ly failed to ovulate with conventional lower dosage gonadotropin to now respond [35].

Of course the use of these anti-androgens could also be used in women who hyper-respond and who need IVF-ET to
respond to a mild ovarian stimulation protocol. It would be interesting to see if anti-androgens could also help to reduce
the hyper-response that some women with POS have even when given low-dose stimulation.

References

[1] Nasseri A., Mukherjee T., Grifo J.A., Noyes N., Krey L., Copperman A.B.: “Elevated day 3 serum follicle stimulating hormone and/or estradi-
ol may predict fetal aneuploidy”. Fertil. Steril., 1999, 71, 715.



Choosing the right stimulation protocol for in vitro fertilization-embryo transfer in poor, normal, and hyper-responders 317

[2] Roberts J.E., Spandorfer S., Fasoulitotis S.J., Kashyap S., Rosenwaks Z.: “Taking a basal follicle-stimulating hormone history is essential before
initiating in vitro fertilization”. Fertil. Steril., 2005, 83, 37.

[3] Check J.H.: “Mild ovarian stimulation”. J. Assist. Reprod. Genet., 2007, 24, 621.

[4] Check J.H., Choe J.K., Nazari A., Summers-Chase D.: “Ovarian hyperstimulation can reduce uterine receptivity. A case report”. Clin. Exp.
Obstet. Gynecol., 2000, 27, 89.

[5] Check J.H., Check M.L.: “A case report demonstrating that follicle maturing drugs may create an adverse uterine environment even when not
used for controlled ovarian hyperstimulation”. Clin. Exp. Obstet. Gynecol., 2001, 28, 217.

[6] Check J.H., Choe J.K., Katsoff D., Summers-Chase D., Wilson C.: “Controlled ovarian hyperstimulation adversely affects implantation follow-
ing in vitro fertilization-embryo transfer”. J. Assist. Reprod. Genet., 1999, 16, 416.

[7] Check J.H., Choe J.K., Nazari A., Fox F, Swenson K.: “Fresh embryo transfer is more effective than frozen ET for donor oocyte recipients but
not for donors”. Hum. Reprod., 2001, 16, 1403.

[8] Baker A.F., Check J.H., Hourani C.L.: “Survival and pregnancy rates of pronuclear stage human embryos cryopreserved and thawed using a sin-
gle step addition and removal of cryoprotectants”. Hum. Reprod. Update, 1996, 2, 271.

[9] Katsoff B., Check J.H., Choe J.K., Wilson C.: “A novel method to evaluate pregnancy rates following in vitro fertilization to enable a better
understanding of the true efficacy of the procedure”. Clin. Exp. Obstet. Gynecol., 2005, 32, 213.

[10] Check J.H., Summers-Chase D., Yuan W., Horwath D., Wilson C.: “Effect of embryo quality on pregnancy outcome following single embryo
transfer in women with a diminished egg reserve”. Fertil. Steril., 2007, 87, 749.

[11] Katt J.A., Duncan J.A., Herbon L., Barkan A., Marshall J.C.: “The frequency of gonadotropin-releasing hormone stimulation determines the
number of pituitary gonadotropin-releasing hormone receptors”. Endocrinology, 1985, 116, 2113.

[12] Muasher S.J., Oehninger S., Simonetti S., Matta J., Ellis L.M., Liu H.C. et al.: “The value of basal and/or stimulated serum gonadotropin lev-
els in prediction of stimulation response and in vitro fertilization outcome”. Fertil. Steril., 1988, 50, 298.

[13] Fenichel P., Grimaldi M., Olivero J.-F., Donzeau M., Gillet J.Y., Harter M.: “Predictive value of hormonal profiles before stimulation for in vitro
fertilization”. Fertil. Steril., 1989, 51, 845.

[14] Scott R.T., Toner J.P., Muasher S.J., Oehninger S., Robinson S., Rosenwaks Z.: “Follicle-stimulating hormone levels on cycle day 3 are predic-
tive of in vitro fertilization outcome”. Fertil. Steril., 1989, 51, 651.

[15] Tanbo T., Dale P.O., Abyholm T., Stokke K.T.: “Follicle-stimulating hormone as a prognostic indicator in clomiphene citrate/human menopausal
gonadotropin-stimulated cycles for in vitro fertilization”. Hum. Reprod., 1989, 4, 647.

[16] Kolibianakis E., Zikopoulos K., Camus M., Tounaye H., Van Steirteghem A., Devroey P.: “Modified natural cycle for IVF does not offer a real-
istic chance of parenthood in poor responders with high day 3 FSH levels as a last resort prior to oocyte donation”. Hum. Reprod., 2004, 19,
2545.

[17] Check J.H., Check M.L.: “Evidence that failure to conceive despite apparent correction of ovulatory defects by follicle-maturing drugs may be
related to premature trophoblast invasion”. Med. Hypoth., 2002, 59, 385.

[18] Check J.H., Cohen R.: “Evidence that oocyte quality in younger women with diminished oocyte reserve is superior to those of women of
advanced reproductive age”. Med. Hypotheses., 2010, 74, 264.

[19] Check J.H.: “Does it all come down to postnatal aging of the primary oocyte?”. Fertil. Steril., 2003, 79, 1470.

[20] Check M.L., Check J.H., Kaplan H.: “Pregnancy despite imminent ovarian failure and extremely high endogenous gonadotropins and therapeu-
tic strategies: Case report and review”. Clin. Exp. Obstet. Gynecol., 2004, 31, 299.

[21] Check J.H.: “Pharmacological options in resistant ovary syndrome and premature ovarian failure”. Clin. Exp. Obstet. Gynecol., 2006, 33, 71.

[22] Check J.H.: “The concept and treatment methodology for inducing ovulation in women in apparent premature menopause”. Clin. Exp. Obstet.
Gynecol., 2009, 36, 70.

[23] Check M.L., Check J.H., Choe J.K., Davies E., Kiefer D.: “Effect of antagonists vs agonists on in vitro fertilization outcome”. Clin. Exp. Obstet.
Gynecol., 2004, 31, 257.

[24] Check J.H., Wu C.H., Gocial B., Adelson H.G.: “Severe ovarian hyperstimulation syndrome from treatment with urinary follicle stimulating hor-
mone: Two cases”. Fertil. Steril., 1985, 43, 317.

[25] Check J.H., Nazari A., Barnea E.R., Weiss W., Vetter B.H.: “The efficacy of short-term gonadotrophin-releasing hormone agonists versus human
chorionic gonadotrophin to enable oocyte release in gonadotrophin stimulated cycles”. Hum. Reprod., 1993, 8, 568.

[26] Check J.H., Vetter B.H., Weiss W.: “Comparison of hCG versus GnRH analog for releasing oocytes following ultra-low-dose gonadotropin stim-
ulation”. Gynecol. Endocrinol., 1993, 7, 115.

[27] Check J.H., Vetter B.H., Weiss W.: “Comparison of hCG versus GnRH analog in releasing oocytes following ultra low-dose gonadotropin stim-
ulation”. Reprinted from Frontiers in Gynecological Endocrinology Series, Chapter 41, 359. The Proceedings of the Second International Capri
Conference, Capri, Italy, 22, 1992.

[28] Rabinovici J., Kushnir O., Shalev J., Goldenberg M., Blankstein J.: “Rescue of menotropin cycles prove to develop ovarian hyperstimulation”.
Br. J. Obstet. Gynecol., 1987, 94, 1098.

[29] Urman B., Pride S.M., Ho Yuen B.: “Management of overstimulated gonadotrophin cycles with a controlled drift period”. Hum. Reprod., 1992,
7,213.

[30] Filicori M., Cognigni C.E., Samara A., Melappioni S., Perri T., Cantelli B. et al.: “The use of LH activity to drive folliculogenesis exploring
uncharterd territories in ovulation induction”. Hum. Reprod. Update, 2002, 8, 543.

[31] Filicori M., Cognigni G.E., Taborelli C., Pocognoli P., Taraborrelli S., Spettoli D., Ciampaglia W.: “Stimulation and growth of antral follicles
by selective LH activity administration in women”. J. Clin. Endoc. Metab., 2002, 87, 1156.

[32] Russo C.E.: “Symposium: Update on prediction and management of OHSS. Prevention of OHSS - dopamine agonists”. Reprod. Biomed. Online,
2009, 19, 43.

[33] Check J.H., Katsoff D., Kaplan H., Liss J., Boimel P.: “A disorder of sympathomimetic amines leading to increased vascular permeability may
be the etiologic factor in various treatment refractory health problems in women”. Med. Hypotheses, 2008, 70, 671.

[34] Check J.H., Rakoff A.E., Roy B.K.: “Induction of ovulation with combined glucocorticoid and clomiphene citrate therapy in a minimally hir-
sute woman”. J. Reprod. Med., 1977, 19, 159.

[35] Tartagni M., Cicinelli E., DePerigola G., Lavopa S., DiNaro E., De Salvia M.A., Loverro G.: “Effect of finasteride on ovulation induction in
nonresponder (hyperandrogenic) polycystic ovary (PCOS) women”. Fertil. Steril., 2010, 94, 247.

Address reprint requests to:
J.H. CHECK, M.D., Ph.D.
7447 Old York Road

Melrose Park, PA 19027 (USA)
e-mail: laurie @ccivf.com



