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            Clinical Study Comparison of GnRH Agonist, GnRH Antagonist, and GnRH Antagonist Mild Protocol of Controlled Ovarian Hyperstimulation in Good Prognosis Patients Martin Stimpfel, Eda Vrtacnik-Bokal, Barbara Pozlep, and Irma Virant-Klun Department of Obstetrics and Gynaecology, University Medical Centre Ljubljana, Slajmerjeva 3, SI-1000 Ljubljana, Slovenia Correspondence should be addressed to Irma Virant-Klun; [email protected] Received 4 December 2014; Revised 24 February 2015; Accepted 25 February 2015 Academic Editor: Mario Maggi Copyright © 2015 Martin Stimpfel et al. is is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. e reports on how to stimulate the ovaries for oocyte retrieval in good prognosis patients are contradictory and oﬅen favor one type of controlled ovarian hyperstimulation (COH). For this reason, we retrospectively analyzed data from IVF/ICSI cycles carried out at our IVF Unit in good prognosis patients (aged <38 years, ﬁrst and second attempts of IVF/ICSI, more than 3 oocytes retrieved) to elucidate which type of COH is optimal at our condition. e included patients were undergoing COH using GnRH agonist, GnRH antagonist or GnRH antagonist mild protocol in combination with gonadotrophins. We found signiﬁcant diﬀerences in the average number of retrieved oocytes, immature oocytes, fertilized oocytes, embryos, transferred embryos, embryos frozen per cycle, and cycles with embryo freezing between studied COH protocols. Although there were no diﬀerences in live birth rate (LBR), miscarriages, and ectopic pregnancies between compared protocols, pregnancy rate was signiﬁcantly higher in GnRH antagonist mild protocol in comparison with both GnRH antagonist and GnRH agonist protocols and cumulative LBR per cycle was signiﬁcantly higher in GnRH antagonist mild protocol in comparison to GnRH agonist protocol. Our data show that GnRH antagonist mild protocol of COH could be the best method of choice in good prognosis patients. 1. Introduction ere are several ways how to perform the controlled ovarian hyperstimulation (COH) in patients included in the in vitro fertilization program and each one has its advantages and disadvantages. Development of suitable GnRH agonists in the 1980s represented the major progress in the ﬁeld [1, 2]. e most important characteristic of GnRH agonists is prevention of premature LH surge in COH through desensitization of pituitary, which helps to increase the number of retrieved oocytes and decrease the number of cancelled cycles [1]. On one side, this is a good property, but, on the other side, it can lead to the ovarian hyperstimulation syndrome (OHSS) or some other complications and side eﬀects [3]. Due to these deﬁciencies of GnRH agonists, development of GnRH antagonists represented a major breakthrough because they cause less side eﬀects [4, 5]. GnRH antagonists also reduce FSH/LH secretion and in this way they prevent LH surges although their mode of action is opposite to that of GnRH agonists. GnRH agonists bind to their receptor on pituitary and with maintaining the signal they cause desen- sitization of pituitary and consequently the downregulation of gonadotropin secretion aﬅer prolonged time [6]. Also GnRH antagonists bind to the receptor on a pituitary but they block it almost straight away and consequently cause the suppression of gonadotropin secretion within a few hours [7]. ere are several variations in the protocol of COH using each of the GnRH analogue, but, to simplify, in the conventional long protocol the GnRH agonists are applied from 7 days before menstruation, while GnRH antagonists are applied on a ﬁxed day of ovarian stimulation or when the size of the leading follicle is 14 mm [8]. In the last years also so called mild protocol of COH was introduced into clinical practice, in which the exogenous gonadotropins are administered at lower doses for a shorter duration in a com- bination with GnRH antagonists, antiestrogens, or aromatase inhibitors by deﬁnition of the International Society for Mild Approaches in Assisted Reproduction (ISMAAR) [9]. e Hindawi Publishing Corporation International Journal of Endocrinology Volume 2015, Article ID 385049, 6 pages http://dx.doi.org/10.1155/2015/385049 
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Clinical StudyComparison of GnRH Agonist, GnRH Antagonist, andGnRH Antagonist Mild Protocol of Controlled OvarianHyperstimulation in Good Prognosis Patients
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 Copyright © 2015 Martin Stimpfel et al.This is an open access article distributed under the Creative CommonsAttribution License,which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
 The reports on how to stimulate the ovaries for oocyte retrieval in good prognosis patients are contradictory and often favor one typeof controlled ovarian hyperstimulation (COH). For this reason, we retrospectively analyzed data from IVF/ICSI cycles carried outat our IVF Unit in good prognosis patients (aged <38 years, first and second attempts of IVF/ICSI, more than 3 oocytes retrieved)to elucidate which type of COH is optimal at our condition. The included patients were undergoing COH using GnRH agonist,GnRH antagonist or GnRH antagonist mild protocol in combination with gonadotrophins. We found significant differences inthe average number of retrieved oocytes, immature oocytes, fertilized oocytes, embryos, transferred embryos, embryos frozenper cycle, and cycles with embryo freezing between studied COH protocols. Although there were no differences in live birthrate (LBR), miscarriages, and ectopic pregnancies between compared protocols, pregnancy rate was significantly higher in GnRHantagonist mild protocol in comparison with both GnRH antagonist and GnRH agonist protocols and cumulative LBR per cyclewas significantly higher in GnRH antagonist mild protocol in comparison to GnRH agonist protocol. Our data show that GnRHantagonist mild protocol of COH could be the best method of choice in good prognosis patients.
 1. Introduction
 There are several ways how to perform the controlled ovarianhyperstimulation (COH) in patients included in the in vitrofertilization program and each one has its advantages anddisadvantages. Development of suitableGnRHagonists in the1980s represented the major progress in the field [1, 2]. Themost important characteristic ofGnRHagonists is preventionof premature LH surge in COH through desensitization ofpituitary, which helps to increase the number of retrievedoocytes and decrease the number of cancelled cycles [1].On one side, this is a good property, but, on the otherside, it can lead to the ovarian hyperstimulation syndrome(OHSS) or some other complications and side effects [3].Due to these deficiencies of GnRH agonists, development ofGnRHantagonists represented amajor breakthroughbecausethey cause less side effects [4, 5]. GnRH antagonists alsoreduce FSH/LH secretion and in this way they prevent LHsurges although their mode of action is opposite to that of
 GnRH agonists. GnRH agonists bind to their receptor onpituitary and with maintaining the signal they cause desen-sitization of pituitary and consequently the downregulationof gonadotropin secretion after prolonged time [6]. AlsoGnRH antagonists bind to the receptor on a pituitary butthey block it almost straight away and consequently causethe suppression of gonadotropin secretion within a few hours[7]. There are several variations in the protocol of COHusing each of the GnRH analogue, but, to simplify, in theconventional long protocol the GnRH agonists are appliedfrom 7 days before menstruation, while GnRH antagonistsare applied on a fixed day of ovarian stimulation or whenthe size of the leading follicle is 14mm [8]. In the last yearsalso so called mild protocol of COH was introduced intoclinical practice, in which the exogenous gonadotropins areadministered at lower doses for a shorter duration in a com-bination with GnRH antagonists, antiestrogens, or aromataseinhibitors by definition of the International Society for MildApproaches in Assisted Reproduction (ISMAAR) [9]. The
 Hindawi Publishing CorporationInternational Journal of EndocrinologyVolume 2015, Article ID 385049, 6 pageshttp://dx.doi.org/10.1155/2015/385049
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 advantages of such approach are especially in lower doseof used gonadotropins (consequently more kind to patientsand lower costs) and less side effects without impairmentof cumulative pregnancy rate. In spite of that, the numberof retrieved oocytes and proportion of cycles with embryocryopreservation seem to be lower [10].
 Although the question about the mechanism of GnRHagonists andGnRH antagonists action is well answered, thereis still no clear answer about which analogue gives betterresults in clinical practice. The reports are contradictory [11–18] and often favor one type of the analogue. In addition, thereis still no generally accepted consensus on how to stimulatethe ovaries of good prognosis patients at the beginning oftheir in vitro fertilization treatment. For this reason, weretrospectively analyzed the data from IVF (classical IVFand ICSI cycles together) carried out at our centre duringyears 2010–2013 in good prognosis patients to elucidatewhichprotocol of COH is optimal for these patients. Because mostof the reports usually include only comparison of two studiedCOHprotocols, we included in our analysis the data obtainedfrom three different protocols: mild protocol (cotreatmentwith GnRH antagonist), conventional GnRH agonist, andconventional GnRH antagonist protocol of ovarian stimu-lation. We comparatively analyzed the main outcomes ofCOH protocols, such as number of retrieved and fertilizedoocytes, embryos, cryopreserved embryos, the proportion ofcycleswith embryo freezing and the number of cryopreservedembryos, and the clinical outcome in terms of pregnancy rate,live birth rate (LBR), and cumulative LBR.
 2. Methods
 2.1. Patients. In this retrospective study the data from 2373in vitro fertilization cycles conducted at IVF Unit UniversityMedical Centre Ljubljana from January 2010 to December2013 in good prognosis patients were analyzed. The GnRHantagonist mild protocol of ovarian stimulation was carriedout in 166 cycles, GnRH antagonist protocol in 1096 cycles,and GnRH agonist protocol in 1111 cycles. For cumulativelive birth rate the births which occurred up to and includingSeptember 2014 were taken into account. Good prognosispatients were defined as patients aged ≤38 years who wereundergoing the first or the second cycle of in vitro fertilizationand with more than 3 oocytes retrieved regardless of theirindication of infertility.
 2.2. GnRH Antagonist Protocol of COH. In the GnRH antag-onist group, a starting daily dose of 200–225 IU recombinantFSH (follitropin alfa, Gonal F Merck Serono, or follitropinbeta, Puregon MSD) was started on day 2 of the men-strual cycle.Women received the GnRH antagonist cetrorelixacetate (Cetrotide; Asta Medica AG, Frankfurt, Germany) ata dose of 0.25mg per day from the day when the dominantfollicle reached a mean diameter ≤ 14mm until the day ofHCG administration. In the stimulation period rFSH dailydose was adjusted individually.
 2.3. GnRH Antagonist Mild Protocol of COH. In the GnRHantagonist mild group, a starting daily dose of 200–225 IU
 (follitropin alfa, Gonal F Merck Serono, or follitropin beta,Puregon MSD) was started on day 5 of the menstrual cycle.Women received the GnRH antagonist cetrorelix acetate(Cetrotide; Asta Medica AG, Frankfurt, Germany) at a doseof 0.25mg per day from the day when the dominant folliclereached a mean diameter ≤ 14mm until the day of HCGadministration.
 2.4. GnRH Agonist Protocol of COH. In the GnRH agonistgroup ovarian stimulation was performed using GnRH ana-logues (Suprefact; Hoechst AG, Frankfurt/Main, Germany)administered from day 22 of the cycle in a daily dose of0.6mL (600 pg) s.c. After 14 days, pituitary desensitizationwas checked by 𝐸
 2determination and B-mode ultrasound
 scan. Once the criteria for desensitization were fulfilled (𝐸2≤
 0.05 nmol/L, follicles ≤ 5mm in diameter, and endometrialthickness ≤ 5mm), ovarian stimulation with a daily doseof 200–225 IU rFSH was started (follitropin alfa, Gonal FMerck Serono, or follitropin beta, Puregon MSD). GnRHaadministration was continued until HCG administration.Later in the stimulation period daily dose of rFSH wasadjusted individually.
 In all groups, HCG (Pregnyl; N.V. Organon, Oss, TheNetherlands) in a dose of 10,000 IU was administered when 3or more follicles reached a diameter of 18mm.
 Oocyte retrieval in all groups was performed 36 h afterHCG administration.
 2.5. In Vitro Fertilization and Embryo Transfer. After retrievalof oocytes, classical IVF or ICSI was performed regardingthe indication of infertility. IVF was performed in femaleindications of infertility, while ICSI was performed in maleindications of infertility such as impaired semen quality,azoospermia, or immunological factor. Oocytes were fertil-ized and cultured until the next day in Fertilization Medium(Cook, Australia) or Universal IVF Medium (Origio, Den-mark).The fertilization of oocytes (presence of two pronucleiand two polar bodies) was checked 16–18 hours after oocyteinsemination or sperm microinjection. Normally fertilized(2PN) zygotes were cultured in the CleavageMedium (Cook)or Blast Assist System Medium-1 (Origio) on days 2 and 3.On days 4 and 5, embryos were further cultured in BlastocystMedium (Cook) or Blast Assist System Medium-2 (Origio).In patients with only one embryo or two embryos, onecleavage-stage embryo or two cleavage-stage embryos weretransferred on day 3, while in patientswithmore embryos oneblastocyst or two blastocysts (or morulae) were transferredon day 5 after prolonged culturing. In patients youngerthan 36 years and high quality embryos an elective singleembryo transfer was performed. The surplus blastocystswere cryopreserved using BlastFreeze medium (Origio) andthawed in BlastThaw (Origio, Denmark) medium. The blas-tocysts that survived the freeze-thawing procedure (>50%of nondamaged cells) were transferred into the uterus in anatural cycle or after hormonal preparation.
 2.6. Statistical Analysis. The data were analyzed accordingto the protocol of COH. The data from classical IVF cycles

Page 3
                        

International Journal of Endocrinology 3
 8159 131
 342 28 1 9 6 2
 32 22 1 5 7
 143858 875
 66325 327 15 72 63 50
 245 259 10 27 46
 0102030405060708090
 100M
 ildG
 nRH
 -ant
 GnR
 H-a
 Mild
 GnR
 H-a
 ntG
 nRH
 -aM
 ildG
 nRH
 -ant
 GnR
 H-a
 Mild
 GnR
 H-a
 ntG
 nRH
 -aM
 ildG
 nRH
 -ant
 GnR
 H-a
 Pregnancies
 ET on day 5ET on day 3
 (%)
 The numberof ET
 Miscarriagesand ectopicpregnancies
 Twindeliveries
 Livebirth
 Figure 1: The outcome of COH in terms of pregnancies, miscar-riages, births, and twin deliveries according to the day of ET (day 3cleavage embryo or day 5 blastocyst ET) (mild: GnRH antagonistmild protocol; GnRH-ant: GnRH antagonist protocol; GnRH-a:GnRH agonist protocol).
 and ICSI cycles were joined for each COH protocol and themain outcomes of three different COH protocols (GnRHantagonist, GnRH antagonist mild, and GnRH agonist)were compared in terms of average number of retrievedand fertilized oocytes, average number of embryos, numberof cryopreserved embryos, the proportion of cycles withembryo cryopreservation, and the clinical outcome of in vitrofertilization (pregnancy, miscarriage, live birth, cumulativelive birth, and twin delivery). Pregnancy was defined aspositive 𝛽HCG test and the cumulative live birth as the sumof births after fresh and frozen-thawed embryo replacementsin the same group of cycles (until September 2014). Todetermine the differences between the groups Pearson’s chi-squared test, 𝐹-test, and two-tailed 𝑡-test were used. The 𝑃values under 0.05 were recognized as statistically significant.
 3. Results
 Based on inclusion criteria, a total of 2373 cycles of in vitrofertilization were included in this study. Of all cycles, GnRHantagonist mild protocol of ovarian stimulation was carriedout in 166 cycles, GnRH antagonist protocol in 1096 cycles,and GnRH agonist protocol in 1111 cycles. Altogether, as themost important outcome, 674 live births were achieved inall cycles: 610 live births after fresh embryo transfers (ET)(56 live births from day 3 ET and 554 from day 5 ET) andadditional 65 live births after frozen-thawed embryo transfers(FET) (Figure 1). Overall, this means 28.4% cumulative livebirth rate per cycle.
 3.1. The Outcome of Different COH Protocols. The outcomeand comparison of different protocols of COH cycles arepresented in Table 1 and in Table 2. To summarize, the ageof the patients and the baseline FSH were comparable in
 all groups. The number of retrieved oocytes (10.8 ± 5.6)was the highest and the proportion of immature oocyteswas the lowest (14.1%) in GnRH agonist protocol. Also theaverage number of embryos was the highest in GnRH agonistprotocol (5.4 ± 3.5), but the difference was significant onlywhen compared to GnRH antagonist protocol (4.7 ± 3.3, 𝑃 <0.0001). On the contrary, the proportion of fertilized oocytes(57.7%) and embryos (56.3%) was the highest in GnRHantagonist mild protocol. In addition, the average numberof frozen embryos per cycle (0.5 ± 1.3) and the proportionof cycles with embryo freezing (18.9%) were significantly thelowest in GnRH agonist protocol. In the most importantcategory, in the LBR per cycle after fresh ET, the resultswere comparable between all groups, despite the fact thatpregnancy rate per cycle (41.6%) was significantly higherin GnRH antagonist mild protocol compared to both otherprotocols (Table 2). At this point it is worth it to mention thatcumulative LBR per cycle was significantly higher in GnRHantagonist mild protocol (35.6%) compared to GnRH agonistprotocol (27.3%, 𝑃 = 0.0275).
 To determine if the day of the ET (day 3 cleavage embryoor day 5 blastocyst ET) has any influence on the outcome ofCOH, we additionally analyzed the data about the numberof ETs, pregnancies, miscarriages, births, and twin deliveriesaccording to the day of ET and compared them betweenCOH protocols. The results showed (Figure 1) that thereis no significant difference in LBR, twin deliveries, andmiscarriages per ET between COH protocols irrespective ofthe day of ET. The only difference was in pregnancy rate perET on day 5 ET, when GnRH antagonist mild (46.2%) andGnRH agonist (37.4%, 𝑃 = 0.0455) protocols were compared.In day 3 ET group no such difference was observed.
 Because the number of retrieved oocytes is significantlydifferent between studied COH protocols (Table 1) and thiscould influence the cycle outcome, we divided patients basedon the number of retrieved oocytes, to analyze the differ-ent outcomes according to the 3 different COH protocols.Therefore, the patients were divided to quartiles (patientswith 4–6 oocytes, 7–9 oocytes, 10–13 oocytes, 14, or moreretrieved oocytes) and pregnancy rates, LBR, and cumulativeLBRwere compared betweenCOHprotocols. Results showedthat in groups of patients with 7–9 oocytes and with 10–13 retrieved oocytes there is no difference between COHprotocols. The difference was observed in group of patientswith 4–6 oocytes since the pregnancy rate per cycle (45.8%versus 29.5%, 𝑃 = 0.0160), LBR (33.6% versus 23.0%,𝑃 = 0.0444), and cumulative LBR (37.3% versus 24.1%,𝑃 = 0.0388) were significantly higher in GnRH antagonistmild protocol compared to GnRH agonist protocol. Similartrend was observed also in a group of patients where 14or more oocytes were retrieved. Despite there being nodifference in pregnancy rate, the LBRwas significantly higherin GnRH antagonist mild protocol (42.9%) compared toGnRH antagonist protocol (23.1%, 𝑃 = 0.0480). Additionally,also the cumulative LBR was significantly higher in GnRHantagonist mild protocol (57.1%) compared to both GnRHantagonist (32.3%, 𝑃 = 0.0032) and GnRH agonist protocol(33.1%, 𝑃 = 0.0256).
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 Table 1: The outcome of COH in terms of oocytes and embryos.
 COH protocolStatistical significance at P < 0.05
 Mild protocol GnRH antagonistprotocol (GnRH-ant)
 GnRH agonistprotocol (GnRH-a)
 Oocyte aspirations 166 1096 1111Average female age (years) 31.8 ± 3.2 31.8 ± 3.4 32.0 ± 3.4 /Baseline FSH (mIU/mL) 6.4 ± 1.8 6.7 ± 2.1 6.9 ± 2.0 /
 Oocytes (per cycle) 1500 (9.0 ± 5.2) 10249 (9.4 ± 5.0) 12004 (10.8 ± 5.6) P = 0.0001 (mild versus GnRH-a),P < 0.0001 (GnRH-ant versus GnRH-a)
 Immature oocytes (%) 240 (16.0%) 1602 (15.6%) 1687 (14.1%) P = 0.0420 (mild versus GnRH-a),P = 0.0010 (GnRH-ant versus GnRH-a)
 Fertilized oocytes, 2PN (%) 865 (57.7%) 5440 (53.1%) 6235 (51.9%) P = 0.0009 (mild versus GnRH-ant),P < 0.0001 (mild versus GnRH-a)
 Embryos (%) 845 (56.3%) 5198 (50.7%) 5968 (49.7%) P < 0.0001 (mild versus GnRH-ant),P < 0.0001 (mild versus GnRH-a)
 Embryos (per cycle) 5.1 ± 3.7 4.7 ± 3.3 5.4 ± 3.5 P < 0.0001 (GnRH-ant versus GnRH-a)Embryo transfers (%) 151 (91.0%) 1017 (92.8%) 1006 (90.5%) /
 Transferred embryos (per ET) 1.6 ± 0.5 1.6 ± 0.5 1.7 ± 0.4 P = 0.0022 (mild versus GnRH-a),P < 0.0001 (GnRH-ant versus GnRH-a)
 Cycles with embryo freezing (%) 50 (30.1%) 317 (28.9%) 210 (18.9%) P = 0.0008 (mild versus GnRH-a),P < 0.0001 (GnRH-ant versus GnRH-a)
 Frozen embryos (per cycle) 0.8 ± 1.4 0.9 ± 1.8 0.5 ± 1.3 P = 0.0243 (mild versus GnRH-a),P < 0.0001 (GnRH-ant versus GnRH-a)
 OHSS 0 4 12 /
 Table 2: The outcome of COH in terms of pregnancies, miscarriages, and deliveries.
 COH protocolStatistical significance at P < 0.05
 Mild protocol GnRH antagonistprotocol (GnRH-ant)
 GnRH agonistprotocol (GnRH-a)
 Pregnancies 69 367 355
 Pregnancies (per cycle) 41.6% 33.5% 32.0% P = 0.0414 (mild versus GnRH-ant),P = 0.0141 (mild versus GnRH-a)
 Pregnancies (per ET) 45.7% 36.1% 35.3% P = 0.0227 (mild versus GnRH-ant),P = 0.0134 (mild versus GnRH-a)
 Miscarriages and ectopic pregnancies(per pregnancy) 16 (23.2%) 81 (22.1%) 69 (19.4%) /
 Biochemical pregnancies 2 12 6 /Live birth rate (per cycle) 52 (31.3%) 277 (25.3%) 281 (25.3%) /Twin deliveries 21.2% (11/52) 11.6% (32/277) 18.5% (53/281) P = 0.0163 (GnRH-ant versus GnRH-a)Live births after FET 7 35 23 /Cumulative live birth rate (per cycle) 59 (35.6%) 312 (28.5%) 303 (27.3%) P = 0.0275 (mild versus GnRH-a)Cumulative twin deliveries 20.3% (12/59) 13.1% (41/312) 18.2% (55/303) /
 4. Discussion
 In this study we retrospectively analyzed the data from IVFprogram carried out at IVFUnit of UniversityMedical Centrein good prognosis patients to elucidate which protocol ofCOH gives the best results at our condition. We comparedGnRH antagonist, GnRH antagonistmild, andGnRH agonistprotocol of COH. As already mentioned above, there is stillno consensus, in which protocol of COH is optimal in goodprognosis patients at the beginning of in vitro fertilization
 treatment. The results of Orvieto et al. [19] advocated infavor of using GnRH agonist protocol in the first IVF cyclesperformed in young patients, since the clinical pregnancy ratewas significantly higher than in GnRH antagonist protocol.Contrarily, the meta-analysis conducted in 2011 showed thatthere were no significant differences between these twoprotocols of ovarian stimulation regarding the live birthrate [20]. Although the reanalysis of these data disclosedsignificantly higher live birth rate in the GnRH agonistprotocol [18]. The most recent study by Grow et al. [11] was
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 carried out in a large number of very similar populationof patients than in our study and showed that the GnRHagonist protocol decreased the cancellation risk and increasedembryo implantation and live birth rate in comparison withGnRH antagonist protocol of ovarian stimulation. On thecontrary, in our study we did not observe any difference inlive birth rate after fresh ET between all the groups of studiedCOH protocols, although the cumulative live birth rate wassignificantly higher in GnRH antagonist mild protocol whencompared to GnRH agonist protocol. Other results showedthat the average numbers of retrieved oocytes, embryos, andtransferred embryos per ET were significantly higher afterGnRH agonist than GnRH antagonist protocol, althoughthe proportion of cycles with embryo cryopreservation wassignificantly higher in GnRH antagonist protocol. The recentmeta-analysis by Xiao et al. showed similar results, sincethere were significant differences in the number of retrievedoocytes and pregnancy rate between GnRH agonist andGnRH antagonist protocol, although there were no differ-ences in live birth rate. The reason why some propose thatGnRH agonists are more appropriate in good prognosispatients could lay in the endometrial receptivity. Studies byOrvieto et al. [21] and Huang et al. [17] showed that inGnRH agonist protocol the endometrium is thicker, althoughsome other studies show that there is no difference [12, 13].Contradictory are also results of studies, where researcherstried to determine biomarkers of endometrial receptivity.Simon et al. [22] showed that endometrial gene expressionis more similar to the natural cycle, when GnRH antagonistwas applied for COH, while in a study by Ruan et al. [23]the results oppositely showed that two biomarkers related tothe endometrial receptivity, integrin beta-3 and leukaemia-inhibitory factor, were correlated with the higher implan-tation rate after COH using GnRH agonist. On the otherhand, all these explanations are also not in accordance withthe results of our study, since the cumulative live birth rateper cycle was significantly higher in GnRH antagonist mildprotocolwhen compared toGnRHagonist protocol, althoughthe number of retrieved oocytes was significantly lower afterGnRH antagonist mild protocol of ovarian stimulation. Thelower number of oocytes is often linked to poor ovarianresponse, but in a case of GnRH antagonist mild protocolof COH the lower number of retrieved oocytes is normaland most probably represents a homogenous group of goodquality oocytes [24, 25].This explanation could be confirmedalso with the results of our study, since in the subgroup ofpatients with 4–6 retrieved oocytes the pregnancy rate percycle, LBR, and cumulative LBR were significantly higherin GnRH antagonist mild protocol compared to GnRHagonist protocol. Also the study by Baart et al. [26] indirectlyindicated this, since the results showed that both mild andconventional protocols of ovarian stimulation generated onaverage a similar number of chromosomally normal embryosin spite of significantly lower number of oocytes and embryosretrieved after mild protocol of ovarian stimulation. Themeta-analysis showed that optimal embryo implantation wasachieved when 5 oocytes were retrieved after mild ovarianstimulation and when 10 oocytes were retrieved after GnRHagonist stimulation [24]. In addition, the ongoing pregnancy
 rate per embryo transfer, as a function of the number ofretrieved oocytes, was significantly higher after the mildprotocol of ovarian stimulation [24]. Similar to our study,also some other studies showed that the outcome of theIVF/ICSI cycle is not compromised, if the mild protocolof ovarian stimulation is used in comparison with GnRHagonist protocol [25, 27, 28].
 We may conclude that the GnRH antagonist mild proto-col of ovarian stimulation could be the method of choice tostimulate the ovaries of good prognosis patientswithout a riskof compromising the outcome of IVF cycle.
 Conflict of Interests
 The authors report no financial or other conflict of interestsabout this study.
 Acknowledgments
 The authors would like to thank all gynaecologists, clinicalembryologists, medical nurses, and other staff of the Repro-ductive Unit, Department of Obstetrics and Gynaecology,University Medical Centre, for all support.
 References
 [1] R. N. Porter, W. Smith, I. L. Craft, N. A. Abdulwahid, and H.S. Jacobs, “Induction of ovulation for in-vitro fertilisation usingbuserelin and gonadotropins,” The Lancet, vol. 2, no. 8414, pp.1284–1285, 1984.
 [2] R. Fleming, A. H. Adam, D. H. Barlow, W. P. Black, M. C.Macnaughton, and J. R. T. Coutts, “A new systematic treatmentfor infertile women with abnormal hormone profiles,” BritishJournal of Obstetrics and Gynaecology, vol. 89, no. 1, pp. 80–83,1982.
 [3] R. G. Forman, R. Frydman, D. Egan, C. Ross, and D. H. Barlow,“Severe ovarian hyperstimulation syndrome using agonists ofgonadotropin-releasing hormone for in vitro fertilization: aEuropean series and a proposal for prevention,” Fertility andSterility, vol. 53, no. 3, pp. 502–509, 1990.
 [4] J. Rabinovici, P. Rothman, S. E. Monroe, C. Nerenberg, and R.B. Jaffe, “Endocrine effects and pharmacokinetic characteristicsof a potent new gonadotropin-releasing hormone antago-nist (Ganirelix) with minimal histamine-releasing properties:studies in postmenopausal women,” The Journal of ClinicalEndocrinology &Metabolism, vol. 75, no. 5, pp. 1220–1225, 1992.
 [5] I. J. M. Duijkers, C. Klipping, W. N. P. Willemsen et al., “Singleandmultiple dose pharmacokinetics and pharmacodynamics ofthe gonadotrophin-releasing hormone antagonist Cetrorelix inhealthy female volunteers,” Human Reproduction, vol. 13, no. 9,pp. 2392–2398, 1998.
 [6] T. Reissmann, R. Felberbaum, K. Diedrich, J. Engel, A. M.Comaru-Schally, and A. V. Schally, “Development and applica-tions of luteinizing hormone-releasing hormone antagonists inthe treatment of infertility: an overview,”Human Reproduction,vol. 10, no. 8, pp. 1974–1981, 1995.
 [7] R. N. Clayton, “Gonadotrophin-releasing hormone: its actionsand receptors,” Journal of Endocrinology, vol. 120, no. 1, pp. 11–19,1989.

Page 6
                        

6 International Journal of Endocrinology
 [8] R. Depalo, K. Jayakrishnan, G. Garruti et al., “GnRH agonistversus GnRH antagonist in in vitro fertilization and embryotransfer (IVF/ET),” Reproductive Biology and Endocrinology,vol. 10, article 26, 2012.
 [9] G. Nargund, B. C. J. M. Fauser, N. S. Macklon, W. Ombelet, K.Nygren, and R. Frydman, “The ISMAAR proposal on terminol-ogy for ovarian stimulation for IVF,”Human Reproduction, vol.22, no. 11, pp. 2801–2804, 2007.
 [10] N. Mahajan, “Should mild stimulation be the order of the day?”Journal of Human Reproductive Sciences, vol. 6, no. 4, pp. 220–226, 2013.
 [11] D.Grow, J. F. Kawwass,A.D.Kulkarni, T.Durant,D. J. Jamieson,andM. Macaluso, “GnRH agonist and GnRH antagonist proto-cols: comparison of outcomes among good-prognosis patientsusing national surveillance data,” Reproductive BioMedicineOnline, vol. 29, no. 3, pp. 299–304, 2014.
 [12] J. S. Xiao, C. M. Su, and X. T. Zeng, “Comparisons of GnRHantagonist versus GnRH agonist protocol in supposed normalovarian responders undergoing IVF: a systematic review andmeta-analysis,”PLoSONE, vol. 9, no. 9, Article ID e106854, 2014.
 [13] Q. Lai, H. Zhang, G. Zhu et al., “Comparison of the GnRHagonist and antagonist protocol on the same patients in assistedreproduction during controlled ovarian stimulation cycles,”International Journal of Clinical and Experimental Pathology,vol. 6, no. 9, pp. 1903–1910, 2013.
 [14] G. Ragni, W. Vegetti, A. Riccaboni, B. Engl, C. Brigante, and P.G. Crosignani, “Comparison of GnRH agonists and antagonistsin assisted reproduction cycles of patients at high risk of ovarianhyperstimulation syndrome,”Human Reproduction, vol. 20, no.9, pp. 2421–2425, 2005.
 [15] M. A. Karimzadeh, S. Ahmadi, H. Oskouian, and E. Rahmani,“Comparison of mild stimulation and conventional stimulationin ART outcome,” Archives of Gynecology and Obstetrics, vol.281, no. 4, pp. 741–746, 2010.
 [16] A. Revelli, A. Chiado, P. Dalmasso et al., “‘Mild’ vs. ‘long’protocol for controlled ovarian hyperstimulation in patientswith expected poor ovarian responsiveness undergoing invitro fertilization (IVF): a large prospective randomized trial,”Journal of Assisted Reproduction and Genetics, vol. 31, no. 7, pp.805–815, 2014.
 [17] S.-Y. Huang, H.-Y. Huang, H.-T. Yu et al., “Low-dose GnRHantagonist protocol is as effective as the long GnRH agonistprotocol in unselected patients undergoing invitro fertilizationand embryo transfer,” Taiwanese Journal of Obstetrics andGynecology, vol. 50, no. 4, pp. 432–435, 2011.
 [18] R. Orvieto and P. Patrizio, “GnRH agonist versus GnRH antag-onist in ovarian stimulation: an ongoing debate,” ReproductiveBioMedicine Online, vol. 26, no. 1, pp. 4–8, 2013.
 [19] R. Orvieto, J. Rabinson, S. Meltzer, R. Homburg, E. Anteby, andE. Zohav, “GnRH agonist versus GnRH antagonist in ovarianstimulation: is the emperor naked?” Clinical and ExperimentalObstetrics and Gynecology, vol. 33, no. 4, pp. 197–199, 2006.
 [20] H. G. Al-Inany, M. A. Youssef, M. Aboulghar et al.,“Gonadotrophin-releasing hormone antagonists for assistedreproductive technology,” Cochrane Database of SystematicReviews, vol. 5, Article ID CD001750, 2011.
 [21] R. Orvieto, S. Meltzer, J. Rabinson, E. Zohav, E. Y. Anteby, andR. Nahum, “GnRH agonist versus GnRH antagonist in ovarianstimulation: the role of endometrial receptivity,” Fertility andSterility, vol. 90, no. 4, pp. 1294–1296, 2008.
 [22] C. Simon, J. Oberye, J. Bellver et al., “Similar endometrialdevelopment in oocyte donors treated with either high- or
 standard-dose GnRH antagonist compared to treatment with aGnRH agonist or in natural cycles,” Human Reproduction, vol.20, no. 12, pp. 3318–3327, 2005.
 [23] H.-C. Ruan, X.-M. Zhu, Q. Luo et al., “Ovarian stimulationwithGnRH agonist, but not GnRH antagonist, partially restoresthe expression of endometrial integrin 𝛽3 and leukaemia-inhibitory factor and improves uterine receptivity in mice,”Human Reproduction, vol. 21, no. 10, pp. 2521–2529, 2006.
 [24] M. F. G. Verberg, M. J. C. Eijkemans, N. S. Macklon et al., “Theclinical significance of the retrieval of a low number of oocytesfollowing mild ovarian stimulation for IVF: a meta-analysis,”Human Reproduction Update, vol. 15, no. 1, pp. 5–12, 2009.
 [25] F. P. Hohmann, N. S. Macklon, and B. C. J. M. Fauser, “Arandomized comparison of two ovarian stimulation proto-cols with gonadotropin-releasing hormone (GnRH) antagonistcotreatment for in Vitro fertilization commencing recombinantfollicle-stimulating hormone on cycle day 2 or 5 with thestandard long GnRH agonist protocol,” Journal of ClinicalEndocrinology and Metabolism, vol. 88, no. 1, pp. 166–173, 2003.
 [26] E. B. Baart, E. Martini, M. J. Eijkemans et al., “Milder ovarianstimulation for in-vitro fertilization reduces aneuploidy inthe human preimplantation embryo: a randomized controlledtrial,” Human Reproduction, vol. 22, no. 4, pp. 980–988, 2007.
 [27] E. M. Heijnen, M. J. Eijkemans, C. de Klerk et al., “A mildtreatment strategy for in-vitro fertilisation: a randomised non-inferiority trial,” The Lancet, vol. 369, no. 9563, pp. 743–749,2007.
 [28] S. Casano, D. Guidetti, A. Patriarca, G. Pittatore, G. Gennarelli,and A. Revelli, “MILD ovarian stimulation with GnRH-antagonist vs. long protocol with low dose FSH for non-PCOhigh responders undergoing IVF: a prospective, randomizedstudy including thawing cycles,” Journal of Assisted Reproduc-tion and Genetics, vol. 29, no. 12, pp. 1343–1351, 2012.

Page 7
                        

Submit your manuscripts athttp://www.hindawi.com
 Stem CellsInternational
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 MEDIATORSINFLAMMATION
 of
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Behavioural Neurology
 EndocrinologyInternational Journal of
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Disease Markers
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 BioMed Research International
 OncologyJournal of
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Oxidative Medicine and Cellular Longevity
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 PPAR Research
 The Scientific World JournalHindawi Publishing Corporation http://www.hindawi.com Volume 2014
 Immunology ResearchHindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Journal of
 ObesityJournal of
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Computational and Mathematical Methods in Medicine
 OphthalmologyJournal of
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Diabetes ResearchJournal of
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Research and TreatmentAIDS
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Gastroenterology Research and Practice
 Hindawi Publishing Corporationhttp://www.hindawi.com Volume 2014
 Parkinson’s Disease
 Evidence-Based Complementary and Alternative Medicine
 Volume 2014Hindawi Publishing Corporationhttp://www.hindawi.com



						
LOAD MORE                    

                                    


                
                    
                    
                                        
                

                

                        


                    

                                                    
                                Benefits and Risks of GnRH/LHRH Agonists and Antagonists in Advanced Prostate Cancer Patients John Trachtenberg, MD Director, Prostate Cancer Princess

                            

                                                    
                                Adrenergic Agonists (Sympathomimetics). Characteristics of Adrenergic Agonists Most of adrenergic agonists are β-phenylethylamine derivatives. Substitution

                            

                                                    
                                Benefits and Risks of GnRH/LHRH Agonists and Antagonists in Advanced Prostate Cancer Patients

                            

                                                    
                                gnrh lengkap

                            

                                                    
                                Cholinergic agonists & Cholinergic antagonists Adrenergic agonists & Adrenergic antagonists

                            

                                                    
                                Bone health in Breast Cancer - Living Beyond Breast Cancer Bone health... · Aromatase inhibitor therapy (decreased estrogen) Ovarian Suppression GnRh Agonists (Zoladex, Lupron) Oophorectomy

                            

                                                    
                                GNRH ANTAGONISTS IN OOCYTE DONOR CYCLES · 5.2.2. GnRH agonists versus antagonists for controlled ovarian hyperstimulation in oocyte donors: a systematic review and meta-analysis

                            

                                                    
                                GnRH Agonists & Antagonists

                            

                                                    
                                New$concepts$in$ADT$ Agonists$VS$Antagonists$$ … · agonist GnRH antagonist X X FSH, follicle-stimulating hormone LH, luteinising hormone Inhibition of GnRH receptors Stimulation

                            

                                                    
                                Seminario GnRH cirrose

                            

                                                    
                                Clinical Decisions to Effectively Maximize Treatment Horton...• Use protocols with GnRH antagonists • Check P levels on day of hCG • Trigger with GnRH agonists when possible

                            

                                                    
                                IJE - Edusalta

                            

                                                    
                                MD 2006. HYPOTHALAMUS production de GnRH HYPOTHALAMUS production de GnRH HYPOPHYSE

                            

                                                    
                                Peptide Hormone Receptors - Tocris Bioscience · 2017. 5. 25. · Gonadotropin-releasing Hormone (GnRH) Receptors Agonists 3592 Goserelin acetate GnrH receptor agonist 10 mg 2873

                            

                                                    
                                Chapter 19 Adrenoceptor agonists §1. ,  receptor agonists §2.  receptor agonists §3.  receptor agonists

                            

                                                    
                                Part 4 Adrenoceptor agonists §1. ,  receptor agonists §2.  receptor agonists §3.  receptor agonists

                            

                                                    
                                Veterinary Peptides - BachemPeptides in Veterinary Medicine 4 GnRH agonists such as deslorelin and leuprolide are applied as implants for long-term reproduction management not only

                            

                                                    
                                BAB 1 GnRH

                            

                                                    
                                Gonadotropin-Releasing Hormone (GnRH) Antagonists Promote ... · Gonadotropin-releasing hormone (GnRH) receptor agonists are exten-sively used in the treatment of sex hormone-dependent

                            

                                                    
                                Australian Public Assessment Report for Degarelix · A potential advantage of degarelix over GnRH agonists is the absence of the initial testosterone surge, which may be associated

                            

                                                    
                                GnRH costeffectiveness

                            

                                                    
                                Veterinary Peptides - Bachem€¦ · Peptides in Veterinary Medicine 4 GnRH agonists such as deslorelin and leuprolide are applied as implants for long-term reproduction management

                            

                                                    
                                sfda.gov.sa 1/SDB3.pdfSUSPENSION 1-2 SFOA Suspends Long Beta Agonists (LABAS). WARNING - Gonadotropin-ReIeasing Hormone (GnRH) - Proton Pump (PPIS)_ - Xenicaa. AWARENESS 5 Thyroid

                            

                                                    
                                Secondary Osteoporosis - ESIM 2013 · Drug-induced osteoporosis Glucocorticoids Aromatase inhibitors (Arimidex®, Femara®) GnRH agonists (Zoladex®) Cyclosporine A Thiazolidinediones

                            

                                                    
                                GnRH and GnRH receptors: distribution, function and evolution

                            

                                                    
                                Optimising Ovarian Stimulation: Improving Outcomes Across ... · OptimisingOvarian Stimulation: Improving Outcomes Across the Patient Spectrum GnRH Agonists • Used to prevent premature

                            

                                                    
                                Gnrh Agonis

                            

                                                    
                                IJE Reprint

                            

                                                    
                                Clinical Study Evaluating the Efficacy of Treatment …downloads.hindawi.com/journals/ije/2015/247386.pdfClinical Study Evaluating the Efficacy of Treatment with a GnRH Analogue in

                            

                                                    
                                PUBERDADE PRECOCE - sbemrj.org.br · Conceitos Básicos Eixo gonadotrófico na infância e puberdade Fetal Lactente 3-6 anos 5-8 anos Puberal GnRH GnRH GnRH GnRH GnRH FSH LH

                            

                                                    
                                Conventional GnRH antagonist protocols versus GnRH agonist 

                            

                                                    
                                발정 및 배란 동기화를 활용한 번식관리hanwooboard.or.kr/upload_file/move/1618/pdfFile1618_465.pdf · 2015. 2. 23. · 나. GnRH- PGF 2α-GnRH(Ov-synch) 방법 GnRH

                            

                                                    
                                Options for Fertility Preservation in Adolescents: GnRH ...c.ymcdn.com/sites/ · PDF filePreservation in Adolescents: GnRH Agonists or Not ? ... To define and discuss the options for

                            

                                                    
                                Hypothalamic/Pituitary Hormones Clipstone Estrogens ...€¦ · Leuprolide, goserlin, Buserelin, Triptorelin & naferelin (GnRH agonists) Ganirelix, Cetrorelix & Degarelix (GnRH antagonists)

                            

                                                    
                                GnRH, LH, FSH - WordPress.com · GnRH clinical uses: a. Pulsatile administration -Diagnostic use -GnRH deficiency ( Kallman’s syndrome) R x of ♂ & ♀ hypogonadism; induction

                            

                        
                    

                                    

            

        

    

















    
        
            
                	About us
	Contact us
	Term
	DMCA
	Privacy Policy



                	English
	Français
	Español
	Deutsch


            

        

        
            
                Copyright © 2022 VDOCUMENTS

            

                    

    








    


