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Abstract- The microdose GnRH agonist (GnRH-a) flare protocol may have a particular value for previously 

poor responders in whom it has been observed to stimulate dramatic increases in serum FSH. The Purpose of 

this study was to determine the effects of microdose GnRH-a in poor responders. This is a clinical trial with 

before and after design. This study was done in Research and Clinical Center for Infertility (Shahid Sadoughi 

University, Yazd, Iran) and Madar Hospital, Yazd, Iran. In this study, 61 poor responders volunteered for in 

vitro fertilization (IVF) or intracytoplacmic sperm injection (ICSI). The volunteers were divided into two age 

groups (group A, 20 - 34; group B, 35 - 40) and received low dose oral contraceptive pills for 21 days, then 

40µg of subcutaneous buserelin 2 times/day from day 3 of the cycle and human menopausal gonadotropin 

(hMG) 3 ampoules/day from day 5. Main Outcome measures were number of follicles, oocytes and embryos, 

and pregnancy rate (PR). These measures were then compared with those of the previous cycle. There were 

significant differences in all parameters (P < 0.05). Pregnancy occurred in 3 women (5%). There was no sig-

nificant difference in number of follicles, oocytes and embryo between two age groups (P >  0.05). Use of 

microdose GnRH-a plus HMG for controlled ovarian hyperstimulation in IVF or ICSI cycles can lead to for-

mation of more follicles, oocyte and embryo in poor responders. 
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Introduction 
 
The use of GnRH agonist (GnRH-a) along with gonad-
otropins as adjunctive agents in controlled ovarian hy-
perstimulation (COH) for IVF was first described by 
Porter et al. (1984) (1). The GnRH-a has since been 
shown to prevent premature luteinization, decrease can-
cellation rates, increase the number of follicles stimu-
lated, facilitate patient scheduling and improve preg-
nancy rate (2,3,19). Treatment with GnRH-a initially 
causes brief pituitary stimulation followed by pituitary 
desensitization and ovarian quiescence (4).The GnRH-a 
has been used as an adjunct to gonadotropin therapy in 
the luteal and follicular phases of the menstrual cycle. 
Filicorim et al. described the administration of the 
GnRH-a therapy in the early follicular phase concomi-
tant with the administration of exogenous gonadotropins 
(5). Such flare protocols were designed to use the initial 

rise in endogenous gonadotropins after the initiation of 
GnRH-a treatment (6, 7). Most reported flare protocols 
consist of GnRH-a in the early follicular phase at a dose 
of 0.5-1.0 µg/day. Some reports have suggested that a 
flare regimen is associated with a reduction in fertiliza-
tion and embryo quality, decreased preovulatory follicle 
numbers, higher spontaneous abortion rates, and lower 
pregnancy rates (8, 9). Conversely, other investigators 
observed that follicular phase flare protocols produce 
clinical results similar to luteal phase protocols (7, 10). 
There is no clear consensus whether initiation of GnRH-
a in the follicular phase is superior to a luteal phase with 
respect to pregnancy rate. Despite widespread clinical 
use of GnRH-a, there are insufficient data in human to 
define the lowest effective dose of GnRH-a. Scott and 
Novat (1994) studied the effect of very low doses of 
GnRH-a in cynomologus monkeys and humans and es-
tablished that 10 µg of historelin in four divided doses 



Microdose GnRH-a flare regimen for poor responders undergoing ART cycles 

264    Acta Medica Iranica, Vol. 47, No. 4 (2009) 

(microdoses) could induce ovarian hyperstimulation in 
humans. This study aimed to determine if women, who 
previously had demonstrated poor ovarian responsive-
ness during ovulation induction for IVF, would obtain 
an improved follicular response by the administration of 
microdoses of GnRH-a. Microdose GnRH-a administra-
tion beginning in the early follicular phase may result in 
an augmented ovarian response when compared with 
traditional GnRH-a-exogenous gonadotropin stimula-
tions. Additionally, it may decrease gonadotropin re-
quirements while effectively prevent premature LH 
surges (11, 12).  In support of these findings, patients 
classified as poor responders were reported to have low-
er cancellation rates, improved cycle quality, and preg-
nancy rates after being given the follicular phase micro-
dose GnRH-a (13-16). The microdose flare protocol for 
poor responders demonstrated a trend toward higher 
delivery rates. In our study, we used microdose GnRH-a 
for IVF cycles in poor responders.  
 
Patients and Methods 
 
In this clinical trial (before and after design), 61 infertile 
poor responder patients, who had referred for conven-
tional IVF or ICSI from April 2002 to March 2003, were 
studied. We define a low response cycle as one in which 
less than 3 oocytes are retrieved and the oestradiol level 
on the day of HCG administration is less than 300 
pg/ml, and she has had an inadequate response in at least 
2 previous IVF cycles. Their age ranged between 20 - 45 
years and they were divided into age groups of 20 - 34 
(A) and 35 - 45 years (B) accordingly. 

All patients received oral contraceptive pills for one 
cycle and then 40µg of subcutaneous buserelin (Super-
fact® injectable; Hoechest AG) 2 times a day from the 
3rd day and HMG (Menogon®, FERRING®, 225IU) per 
day from the 5th day of cycle, which was known as. Fol-
licular growth was monitored by transvaginal sonogra-
phy from the 9th day of cycle. HCG (Pregnyl®; NV Or-
ganon®, Oss, The Netherlands) 10000 unit was injected 
when at least 4 follicles ≥ 18mm were noted on sono-
graphy. Oocyte retrieval was done 34 - 36 hours later 
and embryo transfers performed 48 - 72 hours after re-
trieval. Chemical pregnancy was assessed by measure-
ment of serum βHCG 2 weeks later. The clinical preg-

nancy was verified by the presence of gestational sac 
and fetal heart activity on the 6th week of pregnancy. 

Data as mean numbers of follicles, oocytes, embryos, 
as well as clinical and chemical pregnancies were ana-
lyzed by SPSS software using Chi square, Fisher exact 
test and one sample t-test. 
 
Results 
 
Sixty-one infertile poor responder patients were studied 
whose age ranging from 20 to 45 years. 42 patients were 
in group A and 19 in group B. 

The causes of infertility in 39 cases were female fac-
tor, 14 cases were both male and female and 8 cases 
were unexplained. Relative frequency of different ovar-
ian stimulation regimen in previous cycle was HMG, 
HMG + Buserelin, HMG + Clomiphene, unknown was 
34 (55.7%), 15 (24.6%), 10 (16.4%) and 2 (3.3%), re-
spectively. The mean number of follicles, oocytes and 
embryos after using microdose protocol were 7.93 ± 4.9, 
4.49 ± 4.1 and 2.26 ± 1.9, respectively. The mean num-
ber of follicles, oocytes, and embryos in previous in 
comparison with present were significant (P < 0.05). 
The chemical pregnancy rate in group A and B was 1/42 
(2.4%) cases and 2/19 (10.5%) cases respectively and 
there was no statistically significant differences in 
chemical pregnancy rate between two age groups (P > 
0.05). 

The mean number of follicles in group A and B were 
8.48 ± 5.03 and 6.47 ± 4.6 respectively (P < 0.05). The 
mean number of oocytes in group A was 4.95 ± 4.71 and 
in group B was 3.47 ± 2.46 (P < 0.05).The mean num-
ber of embryos in group A and B was 2.4 ± 2.21 and 
1.95 ± 1.08 respectively (P < 0.05). No statistically sig-
nificant difference was found between groups in respect 
to number of follicles, oocytes and embryos (Table 1). 

In pregnant patients, the mean number of follicles, 
oocytes, and embryos were 7.67 ± 7.23, 3.33 ± 2.52 and 
2.67±1.53 respectively. In the non-pregnant, the corre-
sponding values were 7.88±4.88, 4.49 ± 4.26,2.21 ± 1.96 
respectively (P > 0.05). The difference between the 
mean number of follicles, oocytes and embryos in preg-
nant patients and those of non- pregnant were not sig-
nificant (Table 2). 

 

Table 1. Mean number of follicle, oocyte and embryo in two age group of participants 

Variable 
A 

(20-34yrs) 
B 

(35-45yrs) 
Mean ± SD P Value 

Mean no.of follicles 8.48 ± 5.03 6.74 ± 4.6 8.48 ± 5.03 P = 0.2 

Mean no.of oocytes 4.95 ± 4.71 3.47 ± 2.46 6.74 ± 4.6 P = 0.2 
Mean no. of embryo 2.4 ± 2.21 1.95 ± 1.08 4.95 ± 4.71 P = 0.3 
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Table 2. Chemical pregnancy in relation to number of follicle, oocyte and embryo 

Positive 

N=3 

Negative 

N=57 Chemical pregnancy 

Mean±SD Mean±SD 

P Value 

Mean no.of follicles 7.67 ± 7.23 7.88 ± 4.88 P = 0.9 

Mean no.of oocytes 3.33 ± 2.52 4.49 ± 4.26 P = 0.6 

Mean no.of embryos 2.67 ± 1.53 2.21 ± 1.96 P = 0.6 

 
 
Discussion 
 
The first successful IVF was seen in an unstimulated 
cycle but now the majority of IVF programs are with 
stimulated cycles in order to obtain more follicles and 
oocytes. More follicles and oocytes were produced using 
gonadotropins with or without clomiphene citrate (CC), 
but these are associated with a high prevalence of pre-
mature LH surge (5-25%). In 1984, for the first time, 
Buserelin was used along with gonadotropin in IVF cy-
cles. Many research studies reported that GnRH-a inhib-
ited spontaneous LH surge and increased the response of 
ovaries, implantation and PR per cycle (2, 3, 17). Based 
on world collaboration report in 1995, the most popular 
regimen for ovarian stimulation in IVF was GnRH-plus 
gonadotropins. This regimen has two important effects: 
the inhibition of the hypophysis, and stimulation of ova-
ries. Both effects have special advantages and disadvan-
tages, but the result is desirable (11). The management 
of poor responders in IVF has always been a big prob-
lem. The ideal approach has yet to be formulated (20). 
Most initial studies using combined treatment were car-
ried out on poor responder patients. However, later on, 
this regimen has been used for all of the patients under-
going IVF cycles. It is clear that GnRH-a is useful for 
poor responders, abnormal responders, patients who had 
failed to respond to either gonadotropin alone or with 
clomiphene citrate (12). There are two regimens: GnRH-
a either in follicular or luteal phase. Some researches 
claim that the use of GnRH-a at follicular phase causes a 
decrease in fertilization, poor embryo quality, decreased 
number of follicles, increased chance of miscarriage and 
decreased pregnancy rate (8,9). However, some of them 
suggested that the use of GnRH-a at follicular or luteal 
phase has similar clinical results (7, 10). There are con-
troversies on the use of microdose GnRH-a in poor re-
sponders. In 1999, Leondires treated two groups of pa-
tients, one group with GnRH-a (usual dose) and another 
one with microdose. The rate of pregnancy was not dif-
ferent between the two groups, but cancellation rate 
were higher in microdose group (4). Surrey et al. (1998) 

gave oral contraceptive pills to poor responder patients 
for 21 days, added leuprolide acetate (40µg Sc Bid) 
from day 3 and HMG from day 5. He used the long pro-
tocol for the second group. There was higher pregnancy 
rate and lower cancellation rate in the latter group (17). 
In Akman et al. (2001), a total of 48 poor responder pa-
tients described from previous cycles were included and 
grouped into two: group I consisted of 24 patients in 24 
cycles in which leuprolide acetate (40 µg s.c. per day) 
was initiated on day 2 of the cycle followed by exoge-
nous gonadotrophins on cycle day 3; group II consisted 

of 24 patients in 24 cycles in which ovarian stimulation 
included GnRH-a (cetrorelix, 0.25 mg daily during late 
follicular phase) administration. While only the oestra-
diol concentrations on the day of HCG were lower in 
group II compared with group I, the clinical pregnancy 

and implantation rates among groups were not signifi-
cantly different. The impact of these two regimens in 
ovarian stimulation of poor responders seem to be the 
same and in order to confirm these results, further ran-
domized studies with larger sample sizes are required 
(20). In our study, there was a significant difference in 
the number of follicles, oocyte and embryo compared 
with their previous cycles. The present study showed 
that there were significant differences between the num-
ber of follicles, oocyte and embryos after and before 
using microdose regimen, so a microdose regimen sti-
mulates the growth of more follicles, higher oocyte re-
trieval and more embryos compared with other treat-
ment. However, the response to microdose regimen had 
no significant difference in two age groups. There have 
been various reports for designation of the ideal stimula-
tion protocol for these patients. It has been documented 
that cycle cancellation is common for this particular 
group of patients, mostly due to premature LH surges. 
To overcome the extra suppression while preventing the 
premature LH surges, various researchers have advo-
cated decreasing the dosage and the timing of GnRH- a, 
such as in microdose GnRH agonist flare-up regimens 
(20). Detti et al. evaluated the efficacy of three different 
GnRH-a stimulation regimens to improve the ovarian 
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response in poor responders undergoing IVF. They 
compared three different stimulation regimens during 
IVF cycles: (1) stop protocol: GnRH-a 500 microg/d 
administered from the midluteal phase to the start of 
menses, then gonadotropins from day 2 of the cycle, (2) 
microdose flare: GnRH-a 20 microg administered twice 
daily with gonadotropins from day 2 to the day of hCG 
administration, or (3) regular dose flare: gonadotropins 
beginning with GnRH-a on day 2 at 1 mg/d doses for 3 
days, followed by 250 microg/d until the day of hCG 
administration. In this study, sixty-one IVF cycles were 
included in the study.  
None of the comparisons reached statistical significance; 
however, the microdose group demonstrated a trend 
toward a higher pregnancy rate (14). Surrey et al. as-
sessed the efficacy of various COH regimens in the prior 
poor-responder patients preparing for assisted reproduc-
tive techniques. A lack of uniformity in definition of the 
poor responder and of prospective randomized trials 
makes data interpretation somewhat difficult. Of the 
varied strategies proposed, those that seem to be more 
uniformly beneficial are microdose GnRH-a flare and 
late luteal phase initiation of a short course of low-dose 
GnRH-a discontinued before COH (17). 
‘Micro-dose’ GnRH protocols are mainly suggested for 
the so-called ‘poor responder’ patients. However, as 
proper dose finding studies are lacking, there is no prop-
er use of the word, and the so-called ‘normal dose’ may 
well turn out to be a ‘macro- dose’. None of the studies 
are randomized, and it now seems that GnRH antago-
nists have become the newest means in the treatment of 
‘poor responders (12).  

Scott and Navot argued that microdose regimen in-
creased endogenous FSH secretion at early follicular 
phase and there was no increase in androgens, which can 
explain more success rate of this regimen. By this regi-
men, it is possible that microdose regimen causes an 
increase in gonadotropins and inhibits spontaneous LH 
surge. However, GnRH-a down regulates gonadotropins 
and inhibits ovarian response to exogenous gonadotro-
pins. This study suggests that microdose regimen in any 
patient who does not respond to other formal stimulation 
treatments, cause more folliculogenesis, oocytes, em-
bryos and pregnancy (11).  

 Women underwent either a standard long luteal leu-
prolide acetate protocol or a modified microdose LA 
flare protocol. It was concluded that a small ovarian 
volume necessitates a change in stimulation protocol. 
Women with a small ovarian volume at baseline ultra-
sound can have comparable implantation and pregnancy 
rates to those with larger ovarian volumes by the use of a 

higher dose gonadotrophin, microdose GnRH agonist 
stimulation (21). In conclusion, in this study we assessed 
GnRH-a with the microdose GnRH-a flare-up regimen 
in poor responders. The clinical outcome is almost the 

same and in order to confirm these results, further  
randomized studies with larger sample sizes are  
required.  

 
Acknowledgments 
 
This research was granted by Research and Clinical 
Center for Infertility, Shahid Sadoughi University, Yazd, 
Iran. The authors express their thanks to Mehrdad So-
leimani for his laboratory assistance and Ms. Afsaneh 
Kermani nejad and Tayebeh Khademalhoseini for coop-
eration.  

 
References 
 
1. Porter RN, Smith W, Craft IL, Abdulwahid NA, Jacobs HS. 

Induction of ovulation for in-vitro fertilization using 

buserelin and gonadotropins. Lancet 1984; 2(8414): 1284-

5. 

2. Droesch K, Muasher SJ, Brzyski RG, Jones GS, Simonetti 

S, Liu HC, et al. Value of suppression with a gonadotropin-

releasing hormone agonist prior to gonadotropin stimula-

tion for in vitro fertilization. Fertil Steril 1989; 51(2): 292-

7. 

3. Hughes EG, Fedorkow DM, Daya S, Sagle MA, Van de 

Koppel P, Collins JA. The routine use of gonadotropin-

releasing hormone agonists prior to in vitro fertilization and 

gamete intrafallopian transfer: a meta-analysis of random-

ized controlled trials. Fertil Steril 1992; 58(5): 888-96. 

4. Leondires MP, Escalpes M, Segars JH, Scott RT Jr, Miller 

BT. Microdose follicular phase gonadotropin-releasing 

hormone agonist (GnRH-a) compared with luteal phase 

GnRH-a for ovarian stimulation at in vitro fertilization. Fer-

til Steril 1999; 72(6): 1018-23. 

5. Filicori M, Flamigni C, Cognigni G, Dellai P, Arnone R, 

Falbo A, et al. Comparison of the suppressive capacity of 

different depot gonadotropin-releasing hormone analogs in 

women. J Clin Endocrinol Metab 1993; 77(1): 130-3. 

6. Balasch J, Jové IC, Moreno V, Civico S, Puerto B, Vanrell 

JA. The comparison of two gonadotropin-releasing hor-

mone agonists in an in vitro fertilization program. Fertil 

Steril 1992; 58(5): 991-4. 

7. Garcia JE, Padilla SL, Bayati J, Baramki TA. Follicular 

phase gonadotropin-releasing hormone agonist and human 

gonadotropins: a better alternative for ovulation induction 

in in vitro fertilization. Fertil Steril 1990; 53(2): 302-5. 



R. Davar, et al. 

    Acta Medica Iranica, Vol. 47, No. 4 (2009)    267 

8. Tan SL, Kingsland C, Campbell S, Mills C, Bradfield J, 

Alexander N, et al. The long protocol of administration of 

gonadotropin-releasing hormone agonist is superior to the 

short protocol for ovarian stimulation for in vitro fertiliza-

tion. Fertil Steril 1992; 57(4): 810-4. 

9. Acharya U, Small J, Randall J, Hamilton M, Templeton A. 

Prospective study of short and long regimens of gonadotro-

pin-releasing hormone agonist in in vitro fertilization pro-

gram. Fertil Steril 1992; 57(4): 815-8. 

10. Surrey ES, Schoolcraft WB. Evaluating strategies for im-

proving ovarian response of the poor responder undergoing 

assisted reproductive techniques. Fertil Steril 2000; 73(4): 

667-76. 

11. Scott RT, Navot D. Enhancement of ovarian responsive-

ness with microdoses of gonadotropin-releasing hormone 

agonist during ovulation induction for in vitro fertilization. 

Fertil Steril 1994; 61(5): 880-5. 

12. Jansen CAM, Tucker KE. Microdose GnRH for the stimu-

lation of low responders. In: Allahbadia GN, Basuray  Das 

R, editors. The Art and Science of Assisted Reproductive 

Techniques (ART). London: Taylor and Francis; 2003. p. 

73-6. 

13. Kanzepolsky LS, de Fried EP. A randomized, prospective 

study of microdose leuprolide versus oocyte donation in 

poor response patients. Fertil Steril. 2003; 80(3):192. 

14. Detti L, Williams DB, Robins JC, Maxwell RA, Thomas 

MA. A comparison of three downregulation approaches for 

poor responders undergoing in vitro fertilization. Fertil 

Steril 2005; 84(5): 1401-5. 

15. Schoolcraft W, Schlenker T, Gee M, Stevens J, Wagley L. 

Improved controlled ovarian hyperstimulation in poor re-

sponder in vitro fertilization patients with a microdose fol-

licle-stimulating hormone flare, growth hormone protocol. 

Fertil Steril 1997; 67(1): 93-7. 

16. Sharara FI, McClamrock HD. A modified microdose 

GnRHa/Gonadotrophin protocol for ovarian stimulation in 

IVF: experience in 102 cycles. Middle East Fertil Soc J 

2000; 5: 204-8. 

17. Surrey ES, Bower J, Hill DM, Ramsey J, Surrey MW. 

Clinical and endocrine effects of a microdose GnRH ago-

nist flare regimen administered to poor responders who are 

undergoing in vitro fertilization. Fertil Steril 1998; 69(3): 

419-24. 

18. Silverberg K, Ormand R, Hansard L. Ultra- Low dose Lu-

pron flare shows promising results for poor IVF responders. 

American Society for Reproductive Medicine (ASRM) 

Conference. Canada: Toronto, Ontario, 1999.  

19. Weissman A, Shoham Z. GnRH and its agonistic ana-

logues: basic knowledge. In: Shoham Z, Howles CM, Ja-

cobs HS, editors. Female Infertility Therapy: Current Prac-

tice. London: Martin Dunitz Ltd; 1999. p. 155-66. 

20. Akman MA, Erden HF, Tosun SB, Bayazit N, Aksoy E, 

Bahceci M. Comparison of agonistic flare-up-protocol and 

antagonistic multiple dose protocol in ovarian stimulation 

of poor responders: results of a prospective randomized 

trial. Hum Reprod 2001; 16(5): 868-70. 

21. Sharara FI, McClamrock HD. Use of microdose GnRH 

agonist protocol in women with low ovarian volumes un-

dergoing IVF. Hum Reprod 2001; 16(3): 500-3. 

 
 

 


