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Abstract 
Gonadotropin-releasing hormone agonist (GnRH-a) has been used to suppress gonadotropins in 

several conditions including endometriosis, uterine fibroids, central gonadotropin- dependent 

precocious puberty, where gonadotropin suppression does not occur immediately, but there is a 

transient increase “flare” in sex hormone levels, followed by a lasting suppression of hormone 

synthesis and secretion. When using GnRH analogues to trigger ovulation, the mean concentration of 

LH as measured by radioimmunoassay may be actually raised although there is reduced pulsatile 

secretion and so the bioactive LH is markedly reduced, where the GnRH-a induced surge consists of 

two phases; a short ascending one (4h) and a long descending one (20 h), with subsequent induction 

of an FSH surge comparable with the surge of the natural cycle. 
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Introduction   
Gonadotropin-releasing hormone (GnRH) was 

first isolated, characterized, and synthesized by 

Schally and Guillemin in 1971.1 However, it 

was the classic work by Knobil and co-workers 

demonstrating (1) that the pulsatile secretion of 

GnRH by the hypothalamus is the primary 

process controlling the menstrual cycle,2,3 and 

(2) that tonic GnRH stimulation causes down-

regulation of the pituitary GnRH receptor, that 

led to the widespread investigation of the 

therapeutic potentials of GnRH. Since that time, 

long-acting synthetic analogues of endogenous 

GnRH have gained widespread use in clinical 

gynecology for the treatment of pelvic 

pathology such as leiomyomas and endo-

metriosis and as adjunctive therapy for use in 

ovulation induction with gonadotropins.4 

 

Since 1980, pulsatile GnRH has also been used 

with considerable success to stimulate the 

release of follicle-stimulating hormone (FSH) 

and luteinizing hormone (LH) from the pituitary 

gland for clinical ovulation induction.5,6    

 

Physiology 
GnRH is a decapeptide that has been found in a 

number of mammals, including humans (Fig. 

1). In postpubertal primates, GnRH is syn-

thesized in the arcuate nucleus of the hypo-

thalamus and is released in a pulsatile fashion 

and transported via the portal circulation to the 

anterior pituitary, where it stimulates the release 

of FSH and LH from gonadotropes. Immuno-

histochemical studies suggest that GnRH cells 

have an origin in the olfactory pit7and migrate 

during early development to their final desti-

nation in the hypothalamus by approximately 

11weeks' gestation.8 The GnRH gene sequences 

were first isolated in 1984,9 and the human gene 

was localized to the short arm of chromosome 8 

(Fig. 2).10 The GnRH decapeptide results from 

the post-translational processing of a larger 92 

amino acid polypeptide and is frequently 

released in tandem with the GnRH-associated 

peptide (GAP). GAP may play a role in 

prolactin regulation. GnRH is rapidly degraded 

in the peripheral circulation, with a half-life of 

2–8 minutes.11 
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Fig. 1. The amino acid sequence of the decapeptide gonadotropin-releasing hormone (GnRH), 

first isolated, characterized, and synthesized in 1971 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Human GnRH gene consisting of four exons located on the short arm of chromosome 8. 

Exon I encodes a 5´ untranslated region. Exon II encodes GnRH and includes part of GAP. 

Exon III encodes GAP. 

 

 

 

Several features unique to the GnRH system 

make its pulsatile administration for ovulation 

induction theoretically advantageous compared 

to stimulation with either clomiphene citrate or 

exogenous gonadotropins. First, the GnRH 

receptors on pituitary gonadotropes increase in 

response to episodic GnRH stimulation. This 

'self-priming' function allows an enhanced LH 

and FSH response to a steady dose of 

GnRH.12 Second, the feedback communication 

between the ovary and the pituitary remains 

intact, thereby allowing physiologic modulation 

of the cycle response and decreasing the risk of 

ovarian hyperstimulation or multiple preg-

nancy. Finally, for patients in whom fertility is 

a concern, GnRH has no antiestrogenic effects 

on the endometrium, thus providing a more 

receptive environment for implantation.5 

 

Indications and Patient Selection 

Ovaluation induction with pulsatile GnRH has 

also been used in many other settings. It has 

been used as a therapeutic modality in women 

with disordered endogenous GnRH secretion, 

such as polycystic ovary syndrome (PCOS), 

hyperandrogenic anovulation, and late-onset 

congenital adrenal hyperplasia, who are 

resistant to ovulation induction with clomi-

phene citrate. As will be discussed below, 

however, ovulation and pregnancy success rates 

in these groups are much lower than in women 

with hypogonadotrophic hypogonadism. 

Women with anovulation secondary to 

hyperprolactinemia respond similarly to those 

with GnRH deficiency, but the relative ease of 

administration and efficacy of the specific 

dopamine agonists make hyperprolactinemia a 

relatively rare indication for pulsatile GnRH. 

More logically, GnRH has also been used with 

success for ovulation induction in unusual 

causes of hypogonadotropic hypogonadism, 

such as the sequelae of treatment for cranial 

tumors13, 14 or amenorrheic lactating postpartum 

women.15 

 

Depending on an infertile couple's history, 

documentation of tubal patency, normal uterine 

anatomy, and normal sperm parameters may be 

indicated before embarking on a course of 

pulsatile GnRH therapy. For women with 

anovulation resulting from conditions other 

than hypogonadotropic hypogonadism, a trial of 

clomiphene citrate is usually warranted before 

attempted ovulation induction with GnRH.12 

 

Expected Outcomes 

For women with hypogonadotropic hypo-

gonadism, ovulation can be expected to occur in 

more than 90% of cycles (Table 1). Rates as 

low as 80% are reported from the earliest 

studies, but many of these stimulated cycles 

were performed with SC therapy and 
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suboptimal pulse frequencies. In fact, ovulatory 

rates are so high in women with hypo-

gonadotropic hypogonadism, that a failure in 

the delivery system should be considered in 

those women who do not ovulate. As discussed 

above, ovulatory rates are much lower in 

women with PCOS. In a review of 600 GnRH-

induced cycles, decreased success was noted in 

overweight patients as well as those with 

elevated baseline LH, testosterone, and insulin 

levels.16 

 

Table 1. Outcome with pulsatile GnRH therapy for ovulation induction in selected studies 

 

Indications 

No. of 

patients 

No. of 

cycles 

GnRH 

dose (μg) 

Frequency 

(min) Route 

Ovulatory 

cycles (%) 

Pregnancy rate per 

ovulatory cycle 

(%) 

HH, HA, 292 600 1.25–20 60–120 IV 75 23 

PCOS, others               

HH, HA 17 45 1–10 60–240 IV 82 30 

PCOS, others               

HA 41 118 3–15 60–240 IV 93 31 

HH, HA, 

PCOS 

114 187 2.5–5 60 IV 76 32 

HA 7 20 5 60–240 IV 100 30 

HH, HA 26 79 2.5 60 IV 97 34 

HH, HA 49 272 2–100 60–120 IV 90 23 

HA 24 67 1–40 60 SC 96 28 

 

 

One retrospective study compared exogenous 

gonadotropin stimulation (30 patients and 111 

cycles) to pulsatile GnRH therapy (41 patients 

and 118 cycles) for ovulation induction in 

hypogonadotropic amenorrhea.17 Overall ovula-

tory rates (93% vs. 97%) and pregnancy rates 

per cycle (29% vs. 25%) were not significantly 

different between the two groups. Life-table 

analysis, however, revealed a higher cumulative 

6-month pregnancy rate for the GnRH group 

(96%) than the exogenous gonadotropin group 

(72%). To date, no randomized clinical trial has 

been performed comparing the two methods of 

therapy, but the life-table analyses clearly 

reveal the therapeutic efficacy of pulsatile 

GnRH therapy in the select group of patients 

with hypogonadotropic hypogonadism.5 

 

Complications 
The overall incidence of complications with 

GnRH therapy is low. The risk of multiple 

gestation with pulsatile GnRH is greater than in 

the general population, but lower than that seen 

with exogenous gonadotropin therapy and 

comparable to that resulting from clomiphene 

citrate therapy. Rates of multiple gestation 

resulting from GnRH cycles is in the range of 

4–8%.18  

 

Mild ovarian hyperstimulation has occasionally 

been reported with GnRH-induced cycles,19 but 

resolves quickly upon discontinuation of the 

therapy, perhaps because the prolonged 

stimulus of exogenous hCG is rarely present. 

Moderate or severe ovarian hyperstimulation, 

however, is extraordinarily rare. This is in cont-

rast to the reported experience with exogenous 

gonadotropins plus hCG with 23% of cycles 

resulting in mild to severe, and occasionally 

life-threatening, hyperstimulation syndrome.20 

 

Infectious complications are also rare, even 

with prolonged indwelling IV catheter place-

ment. Superficial phlebitis at IV sites and 

cellulitis at the site of SC catheters have been 

reported.21 The largest prospective study to date 
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followed 230 catheters for 1958 catheter 

days.22 Just 11% of all catheter tips cultured 

positive, and only 2% of 195 blood cultures 

were positive. All positive blood cultures were 

obtained from patients with catheters in place 

for only 4–7 days. No positive blood cultures  

were obtained from patients with 97 catheters in 

place for more than seven days. Two of the four 

positive blood cultures grew Staphylococcus 

epidermidis and were thought to be possible 

contaminants. None of the four patients with 

positive blood cultures were clinically ill, none 

received antibiotics, and three had follow-up 

blood cultures within 10 days, all of which were 

negative.22 

 

The data suggest that the use of IV admini-

stration is associated with a low incidence of 

infectious complications. Nevertheless, for 

women with cardiac valvular disease (e.g. 

mitral valve prolapse) or any prosthetic device, 

it may be preferable to use the SC route of 

administration to minimize the theoretic risk of 

endocarditis.23 

 

The potential of antibody formation with GnRH 

therapy apparently exists, but has not been 

extensively studied. A 3% rate of GnRH 

antibody formation during 3 weeks to 9 months 

of SC GnRH therapy in 141 men and 22 women 

has been reported, but the clinical significance 

of these findings remains unclear.24 

 

References 
1. Matsuo H, Baba Y, Nair RMG et al.,: 

Structure of the porcine LH and FSH 

releasing factor: I. The proposed amino 

acid sequence. Biochem Biophys Res 

Commun 43: 1334, 1971 

2. Burgus R, Butcher M, Ling N et al.,: 

Structure moleculair du facteur hypo-

thalamique (LRF) d'origine ovine contro-

lant la secretion de l'hormone gonad-otrope 

hypophysaire de luteinisation (LH). CR 

Acad Sci 273: 1611, 1971 

3. Amoss M, Burgus R, Blackwell R et al.,: 

Purification, amino acid composition and 

N-terminus of the hypothalamic luteinizing 

hormone releasing factor of ovine origin. 

Biochem Biophys Res Commun 44: 205, 

1971 

4. Belchetz PE, Plant TM, Nakai Y et al.,: 

Hypophysial responses to continuous and 

intermittent delivery of hypothalamic 

gonadotropin-releasing hormone. Science 

202: 631, 1978 

5. Crowley WF Jr, McArthur JW: 

Stimulation of the normal menstrual cycle 

in Kallman's syndrome by pulsatile admin-

istration of luteinizing hormone-releasing 

hormone (LHRH). J Clin Endocrinol 

Metab 51: 173, 1980 

6. Leyendecker G, Wildt L, Hansmann M: 

Pregnancies following chronic intermittent 

(pulsatile) administration of Gn-RH by the 

means of a portable pump (“Zyklomat”): A 

new approach to the treatment of infertility 

in hypothalamic amenorrhea. J Clin 

Endocrinol Metab 51: 1214, 1980 

7. Schwanzel-Fukuda M, Pfaff DW: Origin 

of luteinizing hormone-releasing hormone 

neurons. Nature 338: 161, 1989 

8. Bloch B, Gaillard RC, Culler MD, Negro-

Vilar A: Immunohistochemical detection 

of proluteinizing hormone-releasing hor-

mone peptides in neurons in the human 

hypothalamus. J Clin Endocrinol Metab 

74: 135, 1992 

9. Seeburg PH, Adelman JP: Characterization 

of cDNA for precursor of human 

luteinizing hormone releasing hormone. 

Nature 311: 666, 1984 

10. Yang-Feng TL, Seeburg PH, Francke V: 

Human luteinizing hormone-releasing hor-

mone gene (LHRH) is located on the short 

arm of chromosome 8 (region 8p11.2 p21). 

Somat Cell Mol Genet 12: 95, 1986 

11. Jeffcoate SL, Greenwood RH, Holland DT: 

Blood and urine clearance of luteinizing 

hormone releasing hormone in man 

measured by radioimmunoassay. J Endo-

crinol 60: 305, 1974 

12. Clayton RN, Catt KJ: Gonadotropin-

releasing hormone receptors: Characteri-

zation, physiological regulation, and 

relationship to reproductive function. 

Endocr Rev 2: 186, 1981 

13. Hall JE, Martin KA, Whitney HA et al.,: 

Potential for fertility with replacement of 

hypothalamic gonadotropin-releasing hor-

mone in long term survivors of cranial 

tumors. J Clin Endocrinol Metab 79: 1166, 

1994 

14. Park KH, Park WI, Lee BS et al.,: Pulsatile 

gonadotropin-releasing hormone therapy in 

patients with pituitary tumors treated by 

surgery and irradiation. Clin Endocrinol 

40: 407, 1994 

https://www.glowm.com/section_view/heading/The%20Use%20of%20Gonadotropin-Releasing%20Hormone%20to%20Induce%20Ovulation/item/339#r61


MJMR, Vol. 32, No. 1, 2021, pages (21-25).   Abd El-Moaty et al., 

 

25                   Gonadotrophine Releasing Hormone Agonist As A  

  Trigger of Ovulation in poly cystic ovary syndrome 

 

15. Zinaman MJ, Cartledge T, Tomai T et al.,: 

Pulsatile GnRH stimulates normal ovarian 

function in amenorrheic lactating post-

partum women. J Clin Endocrinol Metab 

80: 2088, 1995 

16. Gonzalez-Barcena D, Kastin AJ, Schlach 

DS et al.,: Synthetic LH-releasing hormone 

(LH-RH) administered to normal men by 

different routes. J Clin Endocrinol Metab 

37: 481, 1973 

17. Keller PJ: Treatment of anovulation with 

synthetic luteinizing hormone-releasing 

hormone. Am J Obstet Gynecol 116: 698, 

1973 

18. London DR, Butt WR, Lynch SS et al.,: 

Hormonal responses to intranasal luteini-

zing hormone-releasing hormone. J Clin 

Endocrinol Metab 37: 829, 1973 

19. Saffan D, Seibel MM: Ovulation induction 

with subcutaneous pulsatile gonadotropin-

releasing hormone in various ovulatory 

disorders. Fertil Steril 45: 475, 1986 

20. Seibel MM, Kamrava M, McArdle C, 

Taymor ML: Ovulation induction and 

conception using subcutaneous pulsatile 

gonadotropin-releasing hormone. Obstet 

Gynecol 61: 292, 1983 

21. Hurley DM, Brian RJ, Burger HG: 

Ovulation induction with subcutaneous 

pulsatile gonadotropin-releasing hormone: 

Singleton pregnancies in patients with 

previous multiple pregnancies after gonad-

otropin therapy. Fertil Steril 40: 575, 1983 

22. Skarin G, Ahlgren M: Pulsatile gona-

dotropin-releasing hormone (GnRH): 

Treatment for hypothalamic amenorrhoea 

causing infertility. Acta Obstet Gynecol 

Scand 73: 482, 1994 

23. Reid RL, Leopold GR, Yen SSC: 

Induction of ovulation and pregnancy with 

pulsatile luteinizing hormone-releasing 

factor: Dosage and mode of delivery. Fertil 

Steril 36: 553, 1981 

24. Leyendecker G, Struve T, Plotz EJ: 

Induction of ovulation with chronic 

intermittent (pulsatile) administration of 

LH-RH in women with hypothalamic and 

hyperprolactinemic amenorrhea. Arch 

Gynecol 229: 177, 1980 

 

 


