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CASE REPORT

High dose gonadotrophin-releasing hormone antagonist
(ganirelix) may prevent ovarian hyperstimulation
syndrome caused by ovarian stimulation for in-vitro

fertilization
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releasing hormone (GnRH) agonists in order to prevent
unpredictable changesinrelease of endogenous gonadotrophins.
However, it has been reported that the continued administration
of GNRH agonists does not affect subsequent ovarian quiescence

Medical School, Dr. Molewaterplein 40, 3015 GD, Rotterdam and (Wadaetal, 1992). This may be related to prolonged suppression
2scientific Development Group, NV Organon, Oss, The Netherland®f pituitary function due to slow recovery from down-regulation
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This case report describes the first attempt to treat
imminent ovarian hyperstimulation syndrome (OHSS) by
using a gonadotrophin-releasing hormone (GnRH)
antagonist. A 33 year old, normo-ovulatory woman under-
going in-vitro fertilization received daily subcutaneous
injections of 150 IU of recombinant follicle-stimulating
hormone (recFSH) from cycle day 2, together with GnRH
antagonist (ganirelix) 0.125 mg from cycle day 7 onwards.
On cycle day 10 the patient was found to have a serum
oestradiol concentration of 16 500 pmol/l and, on ultra-
sound examination, four preovulatory (>~16 mm) and nine
intermediate sized (10-16 mm) follicles. RecFSH injections
were discontinued, human chorionic gonadotrophin (HCG)
withheld, whereas the ganirelix dose was increased to
2 mg/d. This regimen led to a rapid decrease in serum

(Donderwinkel et al, 1993). Some residual gonadotrophin
release may remain during GnRH agonist suppression, whereas
pituitary release of LH and follicle-stimulating hormone (FSH)
may be virtually abolished with the sustained use of a high dose
of GnRH antagonist. In this case report we describe an alternative
method, using a high dose of a GhnRH antagonist which may
decrease the risk of a severe OHSS.

Case report

A 33 year old regularly menstruating woman (body mass index
23 kg/n¥) with an infertility duration of 4.5 years due to tubal
pathology underwent IVF in our unit. Before initiation of
treatment, endocrine screening and sonographic examination
appeared to be normal. As part of a multicentre phase Il
clinical trial (approved by the local ethics review committee),
150 IU recombinant follicle-stimulating hormone (recFSH)

oestradiol concentrations and the decrease in ovarian size (Puregoff; NV Organon, Oss, The Netherlands) daily sub-

on ultrasound. Since GnRH antagonists will become clinic-
ally available for in-vitro fertilization programmes in the
near future this suggested regimen might have a role in
preventing severe OHSS.

cutaneous injections were administered, starting on cycle day
2. From cycle day 7 onwards she was co-treated daily with a
GnRH antagonist (ganirelix, Org 37 462; NV Organon) (Nelson
et al, 1995) 0.125 mg subcutaneously. Initially normal

Key words:GnRH antagonists/imminent ovarian hyperstimula-follicular growth was observed and although oestradiol concen-
tion syndrome/in-vitro fertilization/ovarian hyperstimulation trations rose steadily, they remained within the limits normally

syndrome

Introduction

associated with controlled ovarian hyperstimulation for IVF.
The moderate starting dose of 150 1U recFSH was therefore
continued. However, on cycle day 11 the patient presented
with a serum oestradiol level of 16 500 pmol/l, a level
associated with an increased risk of OHSS (Rizk and

Ovarian hyperstimulation syndrome (OHSS) is a potentially life-Aboulghar, 1991). Transvaginal ultrasound showed four pre-
threatening complication of assisted reproduction (Schenker armlvulatory &16 mm) follicles, and nine intermediate sized
Weinstein, 1978). OHSS does not occur in the absence of eithét0-16 mm) follicles. It was decided to cancel the cycle by
the endogenous luteinizing hormone (LH) surge, or surrogateiithholding HCG injection and discontinuing daily recFSH
human chorionic gonadotrophin (HCG). Conditions which mayadministration. On cycle day 12 ultrasound showed an increase
indicate imminent OHSS include late follicular phase serumin the number of follicles (six preovulatory and 27 intermediate
oestradiol concentratiorzs12 675 pmol/l (3500 pg/ml), and the sized follicles). The patient complained of abdominal discom-
occurrence of>25 small and intermediate sized follicles (Rizk fort and a pocket of ascites in the pouch of Douglas was
and Aboulghar, 1991). Under these circumstances ovarian stimalemonstrated on ultrasound. The oestradiol concentration was
lation for in-vitro fertilization (IVF) is usually cancelled by 22 315 pmol/l and the right and left ovaries were enlarged,
cessation of exogenous gonadotrophins, withholding HCG, andith respective mean diameters of 72 mm and 54 mm. The
continuation of pituitary down regulation by gonadotrophin- ganirelix dose was increased to 2 mg/d to prevent a possible
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LT Miday) to have had a significant effect since follicular sensitivity to
ganirelix (0.125 mg/day) FSH increases in the advanced stages of development. There
- is no clear evidence that reducing the dose of FSH at this late
stage has a preventative effect on OHSS.
GnRH receptors have been shown to be present in granulosa—
lutein cells (Latoucheet al, 1989; Minaretziset al., 1995)
and some studies suggest that steroidogenic activity of cultured
granulosa cells may be affected by GnRH (Pellicer and Miro,
1990) suggesting that the human ovary could be a target for
direct extrapituitary GnRH action in the human.
For reasons of safety, we considered it mandatory to cancel
ovarian stimulation in this IVF patient presenting with clear
‘ ‘ signs of imminent OHSS. Since spontaneous LH surges may
0 4 8 12 16 20 occur after a short period of GnRH antagonist treatment
Cycle Days (Ditkoff et al, 1991), sustained administration of a high dose
GnRH antagonist could potentially reduce the risk of severe

Figure 1. Oestradiol W—Hl), follicle-stimulating hormone (FSH) OHSS. Indeed, in-vitro studies demonstrate that chronic
(¥-V¥) and luteinizing hormone@®@-®) serum levels during ) ’
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treatment with recombinant FSH and ganirelix for in-vitro administration of GnRH antagonist virtually abolishes GnRH
fertilization in a patient with imminent ovarian hyperstimulation induced LH release from the pituitary (Pingit al., 1996).
syndrome. The present case confirms the previously reported efficacy

of high dose GnRH antagonist in achieving rapid suppression
LH surge (Dittkoff et al, 1991) and to further decrease of endogenous gonadotrophin release even when LH levels
endogenous LH and FSH secretion. Within 3 days oestradidiave started to rise (Dubourdiet al, 1994), and in eliciting
concentrations returned to levels associated with a normalubsequent ovarian quiescence. It is yet to be determined
ovarian response for hyperstimulation in IVF. Moreover, symp4whether GnRH antagonists act solely through suppression of
toms and ascites disappeared over the following days. In thgituitary function, or whether direct actions at the ovarian
same period, the mean diameters of the right and left ovarjevel may also be involved. The clinical role played by GnRH
decreased to 65 mm and 47 mm respectively. Daily serurantagonist in this case remains uncertain since progression to
levels of LH, FSH and oestradiol are depicted in Figure 1. OHSS may have been prevented by discontinuation of recFSH
and withholding HCG. Controlled studies are required to assess
the extent to which GnRH antagonist contributes to the early
resolution of ovarian hyperstimulation syndrome.

Discussion

Administration of GnRH antagonists in the late follicular phase
has recently been applied effectively in IVF programmes to
prevent a premature rise in endogenous LH and subsequent
luteinization instead of extended administration of GnRHReferences -
agonists (Diedrichet al, 1994; Olivenneset al, 1994; Albano, C., Smitz, J., Camus, Mt al. (1996) Hormonal profile during the
. follicular phase in cycles stimulated with a combination of human
Felberbaunet al-_: 1996; Albancet al,, 1996: 1997) In FOntraS_t menopausal gonadotrophin and gonadotrophin-releasing hornitue.
to GnRH agonists, GnRH antagonists elicit an immediate Reprod.11,2114-2118.
effect by competitive blockage of GnRH receptors (Klindiau Alb?no, Ca, Smitﬁ‘, J., ICanjus,hl\t"tt al. (1997) Compacrison Olf d(ijfferent doses” g
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rise and subsequent Iutelnlgatlon is clearly dependent on th§eqrich k.. Diedrich, C., Santos, Eet al. (1994) Suppression of the
dose of the GnRH antagonist (Ubalei al, 1996). Further endogenous luteinizing hormone surge by the gonadotrophin-releasing
evidence for a dose dependent pituitary response is the Observahormgne antagonist Cetrorelix during ovarian stimulatidlum. Reprod.,
. ) . . 9, 788-791.
. . itkoff, E.C., Cassidenti, D.L., Paulson, Ret.al. (1991) The gonadotropin-
tion that gonadotrophin secretion could be restored by pulsatlls. Kot identi | | h d .
GnRH therapy during GnRH antagonist treatment (Gordon rejeasing hormone antagonist (Nal-Glu) acutely blocks the luteinizing
et al, 1990). Since in the late follicular phase growth of hormone surge but allows for resumption of folliculogenesis in normal
follicles and subsequent oestradiol production is dependent ongmer?-/?(ml- Jp-l?bzte;- Gy”;?“is’lfll;glr-(lg%) | teal funcs
H H onderwinkel, P.F., Schoot, D.C., Pache, .al. uteal function
StlmUIatlon by both LH and _FSH_’ further d_evel_opment of following ovulation induction in polycystic ovary syndrome patients using
follicles may be arrested effectively in cases of imminent OHSS  exogenous gonadotrophins in combination with a gonadotrophin-releasing
through pronounced suppression of pituitary gonadotrophin hormone agonistium. Reprod.8, 2027-2032.
release by prolonged use of high dose GnRH antagonists. lFtUlthUrd_'etu,t_S-, C?arbonnegI It?:., D’Actemqnt, Q/I!ﬁ al. (l?gﬂzHE;fecttof <«
. aaministration or a gonadotropin-releasing hormone n antagonis
ShOUId_’ however, be recon_Zed that a spontqneous LH Surge(NaI-GIu) during the periovulatory period: the luteinizing hormone surge
may still occur under these circumstances, which could induce requires secretion of GnRH. Clin. Endocrinol. Metal.78, 343—347.
OHSS without exogenous HCG. As demonstrated previousl§elberbaum, R., Reissmann, T., pker, W. et al. (1996) Hormone profiles
i i ihi under ovarian stimulation wit uman menopausal gona otropln M
(Gordon et al, 1990), GnRH can override the inhibitory  und ian stimulation with h | gonadotropin (hMG
. f . heref | d . h and concomitant administration of the gonadotropin releasing hormone
aCt'QnS. 0 amagon'St' We t erefore elected to m_creas.e t e(GnRH)-antagonist cetrorelix at different dosagksAssist. Reprod. Gengt.
ganirelix dose. Simply reducing the dose of recFSH is unlikely 13,216-222.
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