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In in vitro fertilization (IVF) programme, the 
advantages of mild-stimulation have long been 
appreciated, while there was a called for more 
patient-friendly approach in ovarian stimulation 
around 20 years ago (1). However, the concept is 
yet to get wide-spread acceptance in the IVF com-
munity. The main impediment has been a lack of 
robust outcome data that can assure the success of 
mild-IVF at least as good as those of conventional 
IVF. The randomized controlled trials (RCTs) that 
compared sequential clomiphene citrate (CC) and 
low-dose gonadotropins (as mild/ minimal stimu-
lation) with conventional long protocol were either 
small in sample size or heterogeneous in character 
(2). Nevertheless, recent meta-analyses and sys-
tematic reviews found no difference in pregnancy 
rates or live birth rates (LBRs) between sequen-
tial CC-gonadotropin protocol and conventional 
IVF (3, 4). More recently, a prospective cohort of 
163 good prognosis patients undergoing IVF with 
sequential CC and low-dose gonadotropin regi-
men reported a cumulative-LBR (C-LBR) of 70% 
from a fresh and subsequent frozen embryo trans-
fer (ET) up to 3 cycles (5). A large retrospective 
cohort study of 20, 244 cycles from Japan using 
a protocol comprising of extended CC (up to the 
trigger day)+gonadotropin and subsequent single 
vitrified-thawed ET found the treatment outcomes 
of in all age-groups were comparable with those in 
the Registry of the Society for Assisted Reproduc-
tion (SART) in the USA (6).

 The article by Zhang et al. (7) intended to im-
prove the treatment outcomes of minimal stimu-
lation IVF by introducing certain modifications. 
They recommended the following protocol that 
was almost identical to the aforementioned Japa-

nese study: extended course of CC up to the day 
of trigger, the final maturation of oocytes (trigger) 
by gonadotropin-releasing hormone (GnRH)-ag-
onist and subsequent vitrified-thawed ET. In this 
protocol, human chorionic gonadotropins (hCG) 
as trigger was considered only if the couples in-
sisted on fresh ET. The authors reminded us of 
the proven advantages of mild/ minimal stimula-
tion protocol, especially with regards to its safe-
ty and patients’ tolerance. Each of the suggested 
modifications in the course of minimal-IVF cycles 
was backed up by recent evidence supporting im-
proved clinical outcomes: GnRH-agonist trigger 
has been shown to increase oocytes maturation, 
while better LBR and perinatal outcome have now 
been linked with frozen-thawed ET. A distinct ad-
vantage of this regimen which the authors’ group 
had shown in a previous publication, was its better 
outcome in treating over-weight women (7). Not 
the least, continuation of CC throughout the follic-
ular phase, by preventing the luteinizing hormone 
(LH) surge, effectively circumvented the need for 
expensive GnRH-antagonists. Due to its simplicity 
and savings on the cost of medications, the sug-
gested minimal stimulation protocol could poten-
tially be considered in low-resourced communities 
worldwide. As a whole, this strategy seems to be 
a step forward in establishing a successful patient-
friendly IVF programme.

Even though the protocol sounded attractive the-
oretically, the crude data-evidence on the treatment 
success has still been limited to few retrospective 
studies and a yet unpublished RCT (n=564) by the 
authors’ own team. By randomly allocating good 
prognosis patients between mini-IVF with single 
ET and conventional IVF with double ET, the au-
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thors found lower cumulative C-LBRs (6 months) 
with the mini-IVF protocol [49 vs. 63%; relative 
risk (RR): 0.76; 95% confidence interval (CI) 
0.64-0.89], albeit no incidence of ovarian hyper-
stimulation syndrome. The proposed strategies, 
therefore, need further evaluation through RCTs, 
by directly comparison of its LBRs per single ET 
(fresh or frozen), as well as C-LBRs with those of 
conventional IVF. 

The publication by Zhang et al. (7) was not a 
review article in true sense. It was an effort to dis-
seminate a certain minimal stimulation IVF-ET 
protocol with specific modifications on the ovu-
lation trigger and ET strategies. In some places, 
the proposed treatment plan appeared rather too 
inflexible and specific. For example, it was not 
convincing why buserelin as a trigger had to be 
administered by intranasal route only (other than 
protecting patients from another needle-prick), or 
why frozen ET was recommended on a medicated 
cycle only, overlooking potential cost-savings on 
a natural cycle. Also, routine pre-treatment with 
combined contraceptive pill remained question-
able. General acceptability of the recommended 
strategy might be restricted by the fact that not all 
embryology laboratories run an effective vitrifica-
tion programme, and that the tariff of additional 
interventions e.g. freezing-thawing and storage 
of embryos for all patients may be considered 
as a limiting factor for many clinics. There was 
evidence from a number of RCTs that mild-IVF 
cycles, where fresh ETs were performed, resulted 
in a significant financial benefit, as compared to 
conventional IVF (4, 8, 9). However, comparative 
data on the cost-effectiveness of obligatory frozen-
thawed ET versus fresh ET in the setting of mild/ 
minimal-IVF are lacking.

The bulk of evidence of better LBRs and superi-
or perinatal outcomes in frozen ET are largely de-
rived from studies with conventional IVF (10). A 
compromised endometrial receptivity secondary 
to supra-physiological estrogen and progesterone 
levels following conventional ovarian stimulation 
has been implicated (11). Pre-trigger serum estro-
gen and progesterone levels that were lower than 
those of conventional IVF caused better endo-
metrial receptivity following milder stimulation 
IVF and fresh ET (12). In fact, a meta-analysis 
found better implantation rates in mild-stimula-
tion IVF (2). Adverse perinatal outcomes includ-

ing low-birth weight and preterm birth have also 
been linked with the higher number of retrieved 
oocytes and high late follicular estrogen lev-
els in conventional IVF, not with mild-IVF (10, 
13). The mean birth-weight has been found to be 
higher following natural modified protocol than 
of conventional IVF (14). Until more evidence 
in support of using vitrified-thawed embryos in 
mild-IVF programme is available, the practice 
of fresh ET seems to continue. The compulsion 
of frozen ET in the protocol proposed by Zhang 
et al. (7) actually originated from the deleterious 
effects of both GnRH-agonist and CC (without 
gonadotropin) on endometrial receptivity. The 
former agent is known to be responsible for a lu-
teal phase insufficiency, while the latter tends to 
cause endometrial thinning. Future studies may 
explore the possibility of fresh ET in this situa-
tion that is possible by replacing CC with tamoxi-
fen (which does not affect endometrial thickness 
and has successfully been used in patients with 
estrogen-sensitive cancer) and by applying the 
emerging methods of enhancing luteal phase sup-
port following agonist trigger (15, 16). There was 
some evidence that sequential addition of CC in 
an antagonist cycle might improve the corpus lu-
teal function by maintaining a good LH level in 
both follicular and luteal phase (17). Extrapolat-
ing this benefit of CC in GnRH-agonist-triggered 
cycles, a study found no rectification of the luteal 
defect induced by agonist trigger (18). Although 
the peak luteal LH and progesterone levels were 
elevated, the duration of luteal activity was no 
different from that of GnRH agonist-induced LH 
surge in this study. It would be interesting to ex-
amine if extended course of anti-estrogens up to 
the day of trigger, as proposed by Zhang et al. 
(7), could uphold the LH levels long enough to 
adequately support the luteal phase.
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