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Abstract: 

Objective: To compare the efficacy of two protocols for ovarian stimulation in patients with poor 

ovarian reserve during in vitro fertilization (IVF) treatment. Methods: This retrospective observational 

study enrolled patients with poor ovarian reserve who underwent cycles of  intracytoplasmic sperm 

injection (ICSI). The patients were divided into two groups: (a) a flare-up gonadotropin releasing 

hormone (GnRH) agonist protocol (group A); (b) a mild stimulation protocol CC/GnRH-antagonist 

(group B). Demographic characteristics, clinical variables and treatment outcomes were compared 

between the two groups. Results: A total of 67 patients were enrolled in the study: 32 in group A and 

35 in group B. Group B (20%) had a significantly higher cycle cancellation rate compared to group A 

(15.62%). There was no significant difference in mean age, body mass index, basal serum follicle-

stimulating hormone and estradiol levels and antral follicle count. The days of stimulation, mean 

gonadotropin dose and oocytes retrieved and metaphase II oocytes retrieved, serum estradiol level on 

the day of human chorionic gonadotropin administration were significantly higher in group A. The 

fertilization rate and the number of embryos transferred were similar in both groups. The implantation 

rate was higher in the flare up group  and the total cancellation rate was higher in the GnRH 

antagonist/CC group, but these findings were not statistically significant. Conclusion: Although mild 

protocol is not superior to microdosed flare-up protocol in poor ovarian response patients, it may be 

used as an alternative protocol. 
Keywords: poor responders, microdosed flare-up GnRH agonist, GnRH antagonist, clomiphene citrate 

 

Introduction 
 

Since 2011, European Society of Human 

Reproduction and Embryology (ESHRE) 

defined Bologna’s criteria, according to 

which if a patient presents two of the 

following three features: a) Age over 40 

years or any other risk factor that can 

cause diminished ovarian reserve (DOR), 

b) poor ovarian response (POR) in a 

previous stimulated cycle (less than three 

oocytes retrieved after a standard ovarian 

stimulation), c) abnormal ovarian reserve 

test - anti Mullerian hormone (AMH) 

under 0.5-1.1 ng/mL, antral follicle count 

(AFC) under 5-7 follicles - that patient is 

considered to be a poor ovarian responder 

(1). 

This condition is secondary to several 

factors, including previous ovarian 

surgery, congenital absence of an ovary, 

severe endometriosis, genetic defects, 

chemotherapy or radiotherapy, personal 

history or family history of autoimmune 

diseases (2), chronological age, chronic 

smoking and maternal history of early 

menopause (3,4,5). 

As we all know, women are born with 

their complete oocyte pool (6), which 

consists mostly of primordial resting 

follicles (also known as non-growing 

follicles - NGFs) that contain oocytes 

arrested in meiotic prophase I up until 

each one is recruited into follicle 

maturation and usually only one oocyte 

reaches ovulation. We also need to 

underline the fact that the ovarian reserve 

is a widely and sometimes misused term 

and, so, the better term used is that of total 

ovarian reserve (TOR) that consists of 

both NGFs (primordial follicles) as well as 

the functional ovarian reserve (FOR), the 

last being consistent of the maturing 

growing follicles (GFs) after they have 

been recruited. GFs are routinely assessed 

in clinical practice by follicle stimulating 

hormone (FSH), anti-Müllerian hormone 

(AMH) and antral follicle counts (AFCs), 

but they reflect only a relatively tiny 

fraction of all follicles (7). 

Regarding genetic mutations, FMR1 gene 

mutation exerts its effects on ovarian 

aging, speed and number of follicle 

recruitment following a pathway that has 

interindividual variability (8,9) and this 
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fact classifies women into three different 

genotypes: normal (norm) when both 

alleles are within the normal range, 

heterozygous (het) when one allele is 

normal and the other one is abnormal, 

respectively homozygous (hom) when 

both alleles are outside of normal range. 

Young norm patients are defined by an 

active follicular recruitment and, therefore, 

when compared to the het or hom groups, 

they are likely to deplete TOR quicker 

and, paradoxically, to present a quicker 

decline in AMH levels and a greater risk 

for early menopause (7). 

Another very important aspect regarding 

folliculogenesis is that a normal, young 

ovary manages to convert anarchic follicle 

recruitment into an episodic cyclic 

maturation, whereas an aging or 

dysfunctional ovary tends to wider oocyte 

maturation ranges and, therefore, an 

increasingly heterogeneous follicle cohorts 

enter the gonadotropin-sensitive stage of 

folliculogenesis (10). 

Both TOR and FOR decline with 

advancing age and therefore pregnancy 

chances decline in parallel. However, 

diminished ovarian reserve predicts the 

low magnitude of ovarian response in a 

stimulated cycle during assisted 

reproductive treatment (ART), but it 

doesn’t predict fecundity (spontaneous 

conception chance) in a natural cycle.  

Potential therapeutic protocols for patients 

with diminished FOR must be very 

attentively elected taking into account the 

importance of follicle alignment process, 

possible genetic mutations and all the 

patient’s specific characteristics and 

associated medical conditions. Therefore, 

medication should have the ability to up-

regulate follicular recruitment, in order to 

increase clinical pregnancy rates (11-

14).During time, there have been 

suggested multiple strategies in order to 

improve the outcomes for poor responders, 

but without reaching an ideal stimulation 

regimen. With improved understanding of 

reproductive biology, laboratory and 

pharmaceutical advances, there have been 

described various regimens of controlled 

ovarian hyperstimulation (COH) involving 

either an agonist or an antagonist of  

GnRH. 

With the discovery of the GnRH receptors 

in the ovaries, the risk of a direct, damage 

effect on the ovary with low reserve 

achieved through GnRH agonists (GnRH-

a) was taken into account and, therefore, 

back in 1994 clinical practitioners 

recommended decreasing the dosage and 

also the duration of treatment in order to 

overcome extra-ovarian suppression, but 

also to prevent the premature surge of 

luteinizing hormone (LH) (15-17). 

On the other hand, the introduction of 

GnRH antagonists in COH protocols 

offered an extremely effective alternative 

in POR patients, as their addition was 

referred to the late follicular phase 

allowing a natural follicular recruitment 

during the early follicular phase without 

any ovarian suppression and also 

preventing the premature surge of LH 

(18). In order to improve ovarian response 

to GnRH antagonists in case of POR, the 

mild stimulation protocol adds oral agents 

(such as clomiphene citrate (CC) or 

letrozole) as well as gonadotropins, which 

reveals good fertilization and clinical 

pregnancy rate despite a smaller number 

of oocytes retrieved (19). 

The aim of this study was to compare the 

efficacy of two different protocols of 

ovarian stimulation among poor 

responders: mild protocol (CC associated 

to GnRH antagonist) and a micro-dosed 

flare-up GnRH agonist protocol, in order 

to assess the most suitable protocol among 

poor responder patients. 

 

Materials and methods 

 

Study design  
Our study is a retrospective observational 

one and we enrolled a total of 67 patients 

with POR in a previous IVF cycle and 

undergoing a new IVF cycle. The patients 

were treated in only one IVF center at 

Genesis IVF program, Bucharest Romania 

between January 2018 and January 2019 

receiving either micro-dosed flare-up 

GnRH-a protocol and mild protocol. 

Patients were defined as poor responders 

based on at least two of the following 
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criteria:  I) age >38 years old; II) basal 

FSH >12 mIU/ ml; III) ≤3 oocytes 

retrieved in the previous IVF cycle; IV)  

AMH <1.1 ng/ml; (v) and no history of 

ovarian surgery. We excluded from our 

clinical trial any patient who presented any 

of the following: body mass index >30, 

sustained hyperprolactinemia, 

autoimmune or metabolic diseases, stage 

III-IV endometriosis, severe male factor 

(patients with azoospermia, frozen-thawed 

sperms). The primary outcome in our 

study was pregnancy implantation rates, 

whereas the secondary outcomes were 

represented by doses of  gonadotropins 

used, the duration of ovarian stimulation, 

the number of oocytes retrieved, the 

number of embryos obtained, endometrial 

thickness and cancellation  rate. 

 

Treatment protocols  
In group A, ovarian stimulation was 

initiated with GnRH-a,  (diphereline, 

IPSEN Pharma, France) 0,05 mg daily 

from cycle day (CD) 2 until hCG 

injection. From CD 2, 225–300 IU/day r-

FSH  subcutaneous (SC) (Gonal-F, Merck, 

Amsterdam, Holland) was administered. 

Ovarian response was monitored by serial 

ultrasound examinations and evaluation of 

serum estradiol (E2) levels, then doses of 

gonadotropin were adjusted as required in 

both groups. 

In group B, stimulation was started by 

administration of CC (Clostilbegyt, 

Budapest, Hungary) 100 mg from CD 2 

until CD 6 and gonadotropin stimulation 

with 225–300 IU daily, r-FSH (Gonal-F,  

Merck Serono, Bari, Italy) SC  was started 

from CD 7. 

In group B, when at least one follicle of 14 

mm in mean diameter was observed, 0.25 

mg GnRH antagonist (Cetrorelix, Merck, 

Darmstadt, Germany) SC daily was started 

and continued until hCG injection. Urinary 

human chorionic gonadotropin (Ovitrelle, 

Merck Serono, Bari, Italy) 6,500 IU was 

administered im when at least two follicles 

reached a mean diameter of 18 mm in both 

groups. Also, endometrial thickness and 

serum E2 level were measured on the day 

of hCG injection. The oocytes were 

retrieved after 36 h after hCG (human 

chorionic gonadotropin), with single 

lumen puncture needle connected at 140 

mmHg pressure, washed and then placed 

in Vitrolife G-IVF solution (Vitrilife 

Sweden, Goteborg, Sweden). Oocytes 

were incubated for 4 h in a humidified 

incubator with 5% O2 and 6% CO2 at 37 

C, followed by intracytoplasmic sperm 

injection (ICSI). All embryos were scored 

by the number, size, symmetry and 

cytoplasmic appearance, and the presence 

of anucleate cytoplasmic fragmentation 

(20). 

Based on the number and quality of 

available embryos and patient’s age, one 

to two embryos were transferred on the 

day 3 with transfer media EmbryoGlue 

after oocyte retrieval under ultrasound 

guidance with a embryo transfer catheter 

(Wallace Sure-Pro Ultra with obturator). 

Luteal support with progesterone 

(Utrogestan, Besins Manufacturing, 

Belgium) 600 mg daily intravaginal was 

started on the day of oocyte retrieval and 

was continued until the documentation of 

fetal heart activity on ultrasound. 

Pregnancy was identified by measuring 

serum beta-hCG level 14 days after 

embryo transfer. Early pregnancy abortion 

referred to the missing of the fetal 

heartbeat during the first 12 weeks after 

pregnancy. 

Cycle cancellation was defined as three 

groups [1]: poor ovarian response: fewer 

than two growing follicles on transvaginal 

ultrasound, and an E2 level\200 pg/ml on 

the day 7 of stimulation [2]; failed oocyte 

retrieval: no obtained oocyte on the day of 

ovarian puncture [3]; failed fertilization: 

no fertilized oocyte after ICSI. 

 

Statistical analysis 
Database was processed using SPSS 

version 17 (SPSS Inc., Chicago, IL, USA). 

Quantitative data was expressed as means 

± SD while qualitative data was expressed 

as numbers and percentages (%). Student’s 

t-test was used to test significance of 

difference for quantitative variables. A p-

value  <0.05 was considered statistically 

significant. 

 

Demographic and clinical parameters 
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The demographic and clinical parameters 

that were included in the analyses were as 

follows: age, duration of infertility, AFC, 

basal serum FSH value, basal LH value, 

basal E2 value, AMH value, amount of 

rFSH administered, the number of days of 

rFSH use, levels of LH, E2 and 

progesterone on the hCG injection day, 

endometrial thickness, number of retrieved 

oocytes, proportion of metaphase II (MII) 

oocytes, fertilization rate, the number of 

embryos transferred and the cycle 

cancellation rate.  

 

Results 
 

Totally 67 infertile women with poor 

ovarian reserves were enrolled in the study 

divided into two groups, group A 

consisted of 32 patients and received a 

flare-up GnRH agonist protocol for 

ovarian stimulation and group B consisted 

of 35 patients and received CC/GnRH 

antagonist protocol for ovarian 

stimulation. The mean age ± SD of the 

study groups were not statistically 

different (39.43±3.5 years in group A vs. 

38.54±3.61 years in group B). A 

comparison between the two different 

treatment protocols is summarized in 

Tables 1, 2 and 3. The mean age of the 

patients, mean duration of infertility, body 

mass index, basal AFC, serum basal FSH 

and E2 level, serum basal LH and AMH  

were similar between groups (Table 1). 

The comparison of cycle parameters 

including total gonadotropin doses used, 

duration of stimulation,  value of Lh on 

hCG day , value of E2 on hCG day  and 

value of progesterone on hCG day are 

given in table 2 . Endometrium thickness,  

mean number of oocytes retrieved, 

proportion of MII, mean number of 

embryos transferred and FR, CCR and 

Cycle implantation rate are situated in 

Table 3. The mean total gonadotropin 

doses were 3045.92±785.13 IU in group A 

and 925.56±463.82 IU in group B 

(p=0.017). Statistical significance between 

the protocol types, the duration of 

stimulation, peak E2 level and peak LH 

level  was found.  Cancellation rate was 

higher in the mild group (20% vs. 15.62%) 

also shorter duration of stimulation and 

smaller total dose of gonadotropin 

requirement that were observed in the 

CC/antagonist are in keeping with the 

literature data. The number of metaphase-

II oocytes (5.83±0.18 vs. 3.87±0.23, 

p=0.05) were significantly different and IR 

(31.42% vs. 18.75%, p=0.90) in group A 

and group B, cancellation rate respectively 

were not significantly different. The FR in 

group A and group B  was 58.61% vs. 

62.11%, respectively (p=0.35).  

 

Table 1. Demographic and baseline 

characteristics of the groups 
 

 GnRH-a (group-A) 
(n=32) 

CC/GnRH-ant 
(group-B) 
(n=35) 

Statistical 
significance P 

 Mean±SD Mean±SD  

Age, years 39.43±3.5 38.54±3.61 P=0.26 NS 

BMI Kg/m2 24.56 ± 2.50 25.20 ± 2.30 P=0.44 NS 

Duration of infertility, years 5.64±4.15 6.07 ±5.51 P=0.19 

Antral follicle count 5.84±1.19 5.64±1.88 P=0,33 NS 

Basal FSH, IU/l 13.27±6.12 15.25±4.37 P=0.50 NS 

Basal LH, IU/l 6.48±4.01 5.68±5.40 P=0.51 NS 

Basal E2, pmol/l 488±202.5 373.09±86.72 P=0,32 NS 

AMH, ng/ml 0.56±0.41 0.69±0.58 P=0,63 NS 

AMH: Anti-Müllerian hormone; BMI: Body Mass Index, CC/GnRH-ant: Clomiphene Citrate/Gonadotropin 
Releasing Hormone Antagonist; FSH: Follicle Stimulating Hormone, E2: Estradiol; GnRH-a: Gonadotropin 

Releasing Hormone Analog; LH: Luteinizing hormone
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Table 2. Comparison of the cycle characteristics and outcomes between groups 

 

 GnRH-a (group-A) 
(n=32) 

CC/GnRH-ant (group-B) 
(n=35) 

Statistical 
significance 

r-FSH dose, IU 2845.92±785.13 925.56±463.82 P=0.01 

Duration of r-FSH stimulation, days 10.2±3.8 6.4±2.7 P=0.03 

value of LH on hCG injection/day 

IU/l 0.91±0.53 5.94±4.25 P=0.01 

value of E2 on hCG  injection/day 

pmol/l 3407.92±3890.53 2182.25±1876.99 P=0.03 

value of Progesterone on hCG day 

nmol/l 3.82±2.70 2.53±1.47  P=0,06 NS 

Values are given as mean±SD, unless 
otherwise indicated;  
CC/GnRH-ant: Clomiphene 
Citrate/Gonadotropin Releasing Hormone 
Antagonist; hCG: Human Chorionic 

Gonadotropin; E2: Estradiol; GnRH-a: 

Gonadotropin Releasing Hormone Agonist; r-FSH: 
recombinant Follicle Stimulating Hormone. 
 
Described in Table 3 is the treatment outcome: 

 
Table 3. Treatment outcome 

 GnRH-a (group-A) 
(n=32) 

CC/GnRH-ant (group-B) 
(n=35) 

Statistical 
significance 

Endometrium, mm 10.12±2.64 8.49±2.95 P=0,28 NS 

Number of retrieved oocytes 7,06±3.69 4.65±2.37 P=0.21 NS 

Proportion of mature oocytes 5.83±0.18 3.87±0.23 P=0.05 

Fertilization rate, % 58.61 62.11 P=0.35 NS 

Number of embryos obtained 3.24±1.07 2.67±0.55 P=0,42 NS 

Number of embryos transferred 1.84±0.58 1.36±0.96 P=0.97 NS 

cancelation rate % 15,62                 5/32      20                      7/35 P=0.08 NS 

implantation rate% 18,75                 6/32 31,42              11/35 P=0.90 NS 

CC/GnRH-ant: Clomiphene Citrate/Gonadotropin Releasing Hormone Antagonist; GnRH-a: Gonadotropin 
Releasing Hormone Agonist. 
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Discussion 

 

POR to stimulation in IVF cycles 

continues to represent a challenge for 

both clinician and patient, due to its 

low clinical pregnancy and live births 

rates. In the past years, several clinical 

trials (21-24) have been published 

regarding the effectiveness of either a 

long GnRH-a, a short GnRH-a and a 

flexible GnRH antagonist protocol 

among poor responder patients. The 

most suitable IVF protocol in poor 

responders was intended, but always 

with contradictory results. Most of 

them concluded that there is no 

significant evidence for the superiority 

of one over the others. 

Our study consists of a retrospective 

evaluation of the efficacy of two 

different IVF protocols - flare up 

GnRH-a protocol  compared to mild 

ovarian stimulation protocol with 

GnRH antagonist and Clomiphene 

citrate - in a group of patients with 

poor ovarian reserve. The results of our 

clinical trial showed that the mild 

protocol did improve the fertilization 

rates and clinical implantation rates in 

poor responders compared to the 

micro-dosed protocol. However, the 

days of stimulation and doses of 

gonadotropin used were lower in case 

of mild protocol. The cancellation rates 

were slightly higher, but with not 

statistically significancy in mild group, 

while implantation rates were higher 

among mild stimulation group but the 

sample size was small, suggesting that 

more research in larger sample sizes  is 

needed to optimize the ovarian 

stimulation protocol for this group of 

patients in the future. 

Lainas et al. observed in their clinical 

trial that compared micro-dosed 

protocol with the antagonist protocol 

that the clinical pregnancy rate was 

lower and also that estradiol had higher 

serum levels on the day of hCG 

injection among the first group, but 

their ultimate conclusion was that there 

was no preferential protocol to 

improve IVF outcome in poor 

responders. (25) 

In 2005, it was reported that the micro-

dosed protocol had no significant 

advantages in terms of fertilization, 

implantation and clinical pregnancy 

rates when compared to the antagonist 

protocol. The cancellation rate was 

also lower among the micro-dosed 

group. (26) 

Another clinical research, noted that 

the final therapeutic results in micro-

dosed and antagonist protocols were 

similar, except for a higher estradiol 

serum level discovered in micro-dosed 

protocol. (21) 

However, also Josanovic et al. reported 

that women treated with CC showed a 

very low overall clinical pregnancy 

and live birth rate. (27) Our research, 

the only controlled randomized trial 

comparing CC with other stimulation 

protocols in poor responder patients, 

showed that CC regimens should be 

avoided in these women. 

Yarali et al. evaluated  

letrozole/antagonist and microdose 

protocols outcomes in poor responders 

with the conclusion  that therapeutic 

dosage and duration as well as the 

number of retrieved oocytes were 

significantly higher in microdose 

protocol, whereas the clinical 

pregnancy rates remained comparable 

between both groups. (28) Schoolcraft 

et al. conducted a similar study in poor 

responders. They found that the 

number of mature oocytes retrieved, 

fertilization and ongoing pregnancy 

rates were higher in microdose 

regimen when compared to the 

letrozole/gonadotropin protocol with 

no significant differences regarding 

implantation and cancellation rates in 
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both groups. (29) Demirol and Gurgan 

(30) concluded that the short protocol 

seems to have a better outcome in poor 

responders than the multiple dose 

antagonist protocol with a significantly 

higher number of mature oocytes 

retrieved and better  implantation rate. 

In the clinical trial published by 

D’Amato, that compared mild versus 

long IVF protocols, the results 

obtained showed that the number of 

retrieved oocytes was higher when 

given more doses of gonadotropin in 

mild stimulation without any 

significant differences in terms of 

fertilization and clinical pregnancy 

rates. (31) 

A Cochrane review conducted by 

Gibreel et al. evaluating the efficacy of 

CC with gonadotropins (with or 

without associated mid-cycle 

antagonist) versus GnRH-a protocols 

in normal responders, concluded that 

there were no significant differences 

between both groups regarding live 

birth and clinical pregnancy rates. (32)  

Ozcan-Cenksoy et al. realised a 

comparison between the short protocol 

and both GnRH antagonist/aromatase 

inhibitor (letrozole) and GnRH 

antagonist/CC protocols and noted 

that, in case of poor responders, the 

maximum estradiol serum levels, 

numbers of mature oocytes retrieved 

and cancellation rate were significantly 

higher in the first group. (33) 

Sunkara et al.  reported that, among 

poor responders, long GnRH-a and 

flexible GnRH-antagonist protocols 

preserved better results than short 

GnRH-a protocols in terms of 

harvested oocytes and the amount of 

administered gonadotropins. 

Particularly in case of older women, 

where there is an anticipation of a 

diminished follicle cohort recruited per 

cycle due to age-related decreased 

inhibin B levels and consequent 

precocious FSH peak during the late 

luteal phase of the previous cycle, the 

short GnRH-a protocol may allow a 

relatively larger number of follicles to 

be recruited and grow to the antral 

stage. (34) 

Similar to our research, a retrospective 

study was conducted on 13 poor 

response patients without 

demonstrating any significant 

differences in fertilization rate and 

embryo quality between mild and 

microdose groups. The main issue of 

this trial was that the sample size was 

small, fact that limited the statistical 

power of the study. (35) 

Some investigators reported adverse 

effects secondary to CC administration 

regarding endometrial thickness. 

(36,37) In our trial, the endometrial 

thickness in mild protocol didn’t 

represent any apprehension. This 

difference may be reflected by the 

progesterone serum level on the day of 

hCG administration. According to our 

results, it seems that the mild protocol 

did not achieve a significant 

improvement in implantation rate. 

To our knowledge, only one other 

study (25) evaluated the efficacy of the 

association of CC to a high dose of 

gonadotropins when compared to 

flexible GnRH antagonist protocol 

among 48 patients. In this study, the 

supplementation with CC showed 

significant improvements in estradiol 

serum levels, number of mature 

follicles, oocytes retrieved, number of 

embryos transferred and biochemical 

pregnancy rates; however, the overall 

clinical pregnancy and live birth rate 

remained low. In this study, patients 

experienced at least 2 consecutive 

different IVF cycles: during the first 

IVF attempt it was chosen a flexible 

GnRH antagonist protocol with a fixed 

dose of gonadotropin, and, in case of 

failure, the same gonadotropin dose 
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used in the first cycle was applied in 

association with CC. In this way, each 

patient served as her own control in 

order to obtain better clinical data 

when compared to the previous two 

different regimens. 

This present study compared the 

efficacy of two different ovarian 

stimulation protocols for IVF treatment 

in patients with POR. The mild 

stimulation protocol was once thought 

to be more appropriate for younger 

women and for those with a higher 

ovarian response. (38) In the present 

study, the cycle cancellation rate was 

slightly higher in the mild stimulation 

group compared to the other one, this 

fact leading to a larger proportion of 

patients requiring further IVF 

treatment, and reducing therefore the 

economic advantage initially provided 

by the mild stimulation protocol. The 

number of oocytes retrieved was non-

significantly lower in the mild 

stimulation group when compared, 

which reduced the number of embryos 

available for transfer. Like CC, 

letrozole is also commonly used in the 

mild stimulation protocol. It reduces 

oestrogen production by inhibiting 

aromatase and has a lesser effect on the 

endometrium than CC. In the present 

trial, there was no significant 

difference in endometrial thickness in 

the mild stimulation group, suggesting 

that letrozole might provide better 

pregnancy outcomes than CC. (39) 

 

Conclusion 
In spite of an important amount of 

clinical trials conducted regarding IVF 

protocols, the optimal and also the best 

suited IVF protocol for POR is still 

required. It’s very important to predict 

the possibility of a compromised 

response prior to cycle initiation by a 

complete assessment of ovarian 

reserve and, in case of previous IVF 

attempts, an attentive review of past 

response offers us a better selection of 

an appropriate COH protocol for each 

individual patient.  

According to our results, it seems that 

high doses of gonadotropins are 

counter productive comparing the mild 

protocol in poor responders. Although, 

in our study, cancellation rates did not 

improve with CC/antagonist, but 

considering shorter stimulation days, 

lower doses of gonadotropins used and 

better cost effectiveness, we 

recommend mild protocol in poor 

responders in ART cycles. 

POR to COH continues to represent a 

great challenge among clinicians and 

also an important distress factor for 

patients due to high cycle cancellation 

and early abortion rates, as well as low 

clinical pregnancy and live birth rates. 

Therefore, the best treatment for this 

category of patients remains disputed. 

The drawback of our study is 

represented by the small sample size of 

cases that limited statistical power of 

the study. 
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