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      Mild Stimulation Cycles versus 
Controlled Stimulation Cycles: 
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and     Kenichi     Tatsumi    

    Abstract  

  The aim of assisted reproductive technology (ART) is to achieve the best 
clinical results in a single treatment. Historically, controlled stimulation 
has been routinely carried out under the concept that the more oocytes 
utilized, the higher is the success rate. Recently, mild stimulation protocol 
has gathered attention because of its simplicity and easiness. It consists of 
100 mg of Clomiphene plus 1–2 shots of follicle-stimulating hormone 
(FSH) or human menopausal gonadotropin (hMG), so no gonadotropin-
releasing hormone (GnRH) agonist nor GnRH antagonist with 6–8 shots 
of FSH or hMG are necessary. If the clinical outcome following a mild 
stimulation is not signifi cantly different from that of the controlled stimu-
lation method, this mild stimulation method might be the fi rst choice for 
ART patients. Now, the optimal number of collected oocytes can be con-
trolled by choosing an appropriate stimulation method. Using the latest 
available techniques, we can now develop 10–15 oocytes without signifi -
cant stress for patients with an individualized stimulation method. 
Controlled stimulation showed higher success rates compared to those of 
mild stimulation regardless of the number of ampules of hMG used or the 
number of oocytes collected in mild stimulation. These differences became 
more prominent in the group of older patients (over 34 years old and less 
than 40 years old), which is the age group where ART is most relevant. 
The main goal for Reproductive Medicine specialists should therefore be 
to fi nd the best stimulation protocol through individualization to match the 
particular needs of the patient.  
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        Introduction 

 The history of ART is closely related to that of 
ovarian stimulation. 

 In vitro fertiilization and embryo transfer 
(IVF-ET) is now an established method for treat-
ing female infertility. The fi rst successful preg-
nancy resulting from IVF-ET occurred following 
an unstimulated normal menstrual cycle [ 1 ]. 
However, following the extensive use of ovarian 
stimulation by exogenous follicle-stimulating 
hormone (FSH) to obtain more oocytes [ 2 – 4 ], 
treatment options using the natural cycle have 
been almost completely abandoned. This has 
resulted in fewer cancelled cycles and improved 
pregnancy rates, especially when downregula-
tion with gonadotropin-releasing hormone 
(GnRH) analogs prior to ovarian stimulation is 
employed [ 5 ]. 

 A long GnRH agonist pituitary suppression 
regimen, combined with relatively high doses of 
exogenous FSH, remains the most frequently 
used stimulation protocol [ 4 ,  6 ]. This method, 
referred to as the controlled stimulation (CS), 
promotes better clinical outcomes but is also 
associated with a high risk of ovarian hyperstim-
ulation syndrome (OHSS) [ 7 – 9 ] and multiple 
births. On the other hand, the mild stimulation 
method (MS) is based on the administration of 
Clomiphene [ 2 ,  3 ,  10 ] and reduces the risks asso-
ciated with CS. These two methods are the lead-
ing protocols of ovarian stimulation at present, 
although the mild stimulation method aims to be 
a safer, more patient-friendly protocol in which 
the risks of stimulation are minimized [ 7 , 
 11 – 16 ]. 

 The aim of this chapter is to compare the con-
ventional controlled ovarian hyperstimulation 
(COH) method with the mild stimulation method, 
from a Japanese perspective. In 2011, Japan 
reported the largest number of ART cycles per-
formed (161,980) [ 17 ] and the largest number of 

ART institutions (650) [ 17 ] in the world. 
Consequently, the present article has signifi cant 
global relevance. 

 We conducted a randomized prospective 
study at 18 member institutions of JISART 
(Japanese Institution for Standardizing Assisted 
Reproductive Technology). A large number of 
papers have been published in the last 10 years, 
addressing natural and mild approaches to IVF 
[ 18 ,  19 ]. Recent studies have addressed the 
potential advantages of modifi ed natural cycle 
and mild IVF in the light of current attempts 
to reduce patient distress, multiple births, and 
the cost of IVF cycles [ 18 ,  19 ]. It is not so easy 
to compare these two protocols across differ-
ent countries due to differences in governmen-
tal fi nancial support, in terms of the technical 
level of embryo cryopreservation [ 20 ,  21 ] and 
in terms of supporting neonatal intensive care 
unit systems and ethical issues [ 22 ]. This study, 
therefore, was conducted based only on Japanese 
data.  

    Is Mild Stimulation ART 
Patient-Friendly? 

 The ISMAAR (International Society for Mild 
Approaches in Assisted Reproduction) defi nes 
mild IVF cycle as the method used when FSH or 
hMG is administered at lower doses, and/or for a 
shorter duration in a GnRH antagonist co-treated 
cycle, or when oral compounds (anti-estrogens, 
or aromatase inhibitors) are used [ 23 ], either 
alone or in combination with gonadotropins to 
reduce the number of collected oocytes to 
between 2 and 7 [ 24 ]. In this defi nition, the kind 
of stimulation medication used does not matter, 
whether it is a GnRH agonist or GnRH antagonist 
[ 25 – 27 ], and the hMG units remains irrelevant as 
long as the number of collected oocytes is 
between 2 and 7 [ 19 ,  24 ]. From the patient’s 

A. Tanaka et al.



97

point of view, the term “mild” is commonly asso-
ciated not with the number of collected oocytes, 
but rather, with how hard the process of ovarian 
stimulation will be upon them. Patient stress is 
derived from the number of hMG injections, the 
number of developed oocytes, and the method of 
luteal support. In order to reduce the burden upon 
patients, it is imperative that we take these factors 
into consideration. Mild stimulation, performed 
in Japan, is defi ned as a low-dose stimulation that 
is based only on the administration of Clomiphene 
with 1–2 injections of hMG or FSH. However, in 
practice, more than 3 injections of hMG/FSH are 
sometimes used, and a GnRH antagonist [ 28 ] is 
occasionally, also used to control the LH surge. 
In these cases, there is little observed difference 
with regular stimulation. We therefore, believe 
that a more detailed defi nition of the term “mild 
stimulation” should be established. 

 The results of an unpublished questionnaire, 
collected at Saint Mother Hospital, showed that 
the main reason for patients dropping out from 
infertility treatment was the fi nancial burden it 
causes. The second cause was psychological 
stress caused by frequent unsuccessful trials, 
which then resulted in serious fi nancial burden 
[ 29 ,  30 ]. Judging from these results, what is most 
needed for ART patients is to reduce the fi nancial 
burden [ 31 ]. Patients want to become pregnant in 
the least possible number of trials [ 22 ,  32 – 34 ]. 
Stimulation medicine, or anesthesia during 
oocyte pick-up, is not a signifi cant problem for 
them. 

 Recently, the burden of ART caused by con-
trolled stimulation, has been reduced thanks to 
self-injection, the development of techniques to 
count the number of antral follicles, and mea-
surements of anti-Mullerian hormone (AMH) in 
advance, which make the prediction of OHSS 
easier. These advances make the selection of 
optimal methods of ovarian stimulation, based on 
these predictive fi ndings, possible [ 35 ]. 
Nowadays, the physical and psychological bur-
den following controlled ovarian stimulation is 
not likely to be as severe as it was before. Such 
advances in CS techniques reduce and, in some 
cases, eliminate the advantages that MS offers 
[ 36 ].  

    Comparison of Mild and Controlled 
Ovarian Stimulation Methods 
in Japan 

 Eighteen ART institutions conducted a random-
ized prospective study to compare the clinical 
results of mild and controlled stimulation in 
Japan. Patients were divided by age into two 
groups, younger than 35 years old (referred to as 
the “younger group”) and between 35 and 39 
years old (referred to as the “older group”). We 
analyzed clinical outcomes of mild and con-
trolled stimulation methods from three points of 
view, as detailed below:

    1.    A comparison of results between the two 
groups according to fresh embryo transfer or 
frozen-thawed embryo transfer (FET).   

   2.    A comparison of clinical results in the mild 
stimulation group according to the units of 
hMG used (two or less 150 IU ampules versus 
3 or more 150 IU ampules)   

   3.    A comparison of pregnancy rates per cycles 
versus per transfers.     

 The main fi ndings of these comparisons are 
presented in the following tables (Tables  7.1  
and  7.2 ).

    In Table  7.1 , there were statistically signifi -
cant differences in the results obtained from each 
method, and they indicate that CS was more 
effective than MS in the older group following 
both of the fresh embryo transfer and the FET. 
There were no signifi cant differences between 
CS and MS in the younger group following both 
the fresh embryo transfer and the FET. 

 In Table  7.1 , the results show that statistically 
signifi cant differences were found between mild 
stimulation when two or less ampules were used 
(MS ≤2A) and CS in both age groups after fresh 
embryo transfer. Statistically signifi cant differ-
ences were found between CS and MS in the 
older group when three ampules or more of hMG 
(3A hMG) were used after frozen-thawed embryo 
transfer. 

 When looking at a pregnancy rate, we need to 
assess whether it is calculated per cycle or per 
transfer. Our data showed no signifi cant 
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 differences in per cycle pregnancy rate when 
compared between mild stimulation and con-
trolled stimulation. However, for ART patients, 
what is most relevant is not the number of trans-
fers but the number of cycles needed to acquire a 
successful pregnancy. The pregnancy rate should 
be presented not per transfer, but per cycle, 
including the number of cancelled cycles [ 18 , 
 37 ]. Data at the clinic, which reported the largest 
number of cycles in Japan showed that a preg-
nancy rate of 32.3 % [ 37 ,  38 ], when calculated 
per transfer, decreased to 16.6 % when calculated 
per cycle.  

    Decision Tree Analysis as a Tool 
to Identify an Optimal Ovarian 
Stimulation Method 

 The skill that is most requested from 
Reproductive Medicine experts is the ability to 
choose the optimal ovarian stimulation proto-

col that will lead to the development of an 
appropriate number of high quality oocytes 
[ 10 – 15 ]. Each patient has a different back-
ground, which strongly infl uences the clinical 
outcome. Factors, such as age, height, body 
weight, AMH level, past chronic diseases, the 
number of antral follicles, and the measure-
ment of serum estradiol (E2), LH, and FSH 
levels on the third day of the menstrual period 
all affect the outcome. Essentially, this means 
that the ovarian stimulation regimen should be 
individualized after taking these factors into 
consideration. The novel application of deci-
sion tree analysis [ 39 ] to ART treatments can 
help us identify the optimal stimulation 
method. Decision tree analysis is commonly 
used in statistics, data mining, and machine 
learning and uses a decision tree as a predictive 
model, which maps observations about an item 
to conclusions about the item’s target value. 
Such an analysis can be successfully applied to 
ART treatment decisions (Fig.  7.1 ).

     Table 7.1    Clinical results in mild stimulation or controlled stimulation   

 Age 

 Method 

 Fresh embryo transfer  Frozen-thawed embryo transfer 

 MS  CS  MS  CS 

 ≤34  Pregnancy rates 
(per cycle) 

 22.7 % (17/75)  34.9 % (37/106)  55.8 % (24/43)  53.2 % (50/94) 

 Miscarriage rates  23.5 % (4/17)  24.3 % (9/37)  25.0 % (6/24)  14.3 % (7/49) 

 ≥35 ~ ≤39  Pregnancy rates 
(per cycle) 

 10.3 % (10/97)*  34.2 % (52/152)*  20.4 % (11/54)*  42.7 % (35/82)* 

 Miscarriage rates  10.0 % (1/10)  28.8 % (15/52)  27.3 % (3/11)  22.9 % (8/35) 

  * P  < 0.05  

   Table 7.2    Clinical results in mild stimulation group according to units of hMG (150 IU × ≤ 2A vs. 150 IU × ≥ 3A) or 
controlled stimulation   

 Age 

 Method 

 Fresh embryo transfer  Frozen-thawed embryo transfer 

 ≤2A  ≥3A  CS  ≤2A  ≥3A  CS 

 ≤34  Pregnancy rates 
(per cycle) 

 10.0 % 
(3/30)* 

 31.1 % 
(14/45) 

 34.9 % 
(37/106)* 

 45.5 % 
(5/11) 

 59.4 % 
(19/32) 

 53.2 % 
(50/94) 

 Miscarriage rates  33.3 % 
(1/3) 

 21.4 % 
(3/14) 

 24.3 % (9/37)  20.0 % 
(1/5) 

 26.3 % 
(5/19) 

 14.3 % 
(7/49) 

 ≥35 ~ 
≤39 

 Pregnancy rates 
(per cycle) 

 6.3 % 
(3/48)* 

 14.3 % 
(7/49) 

 34.2 % 
(52/152)* 

 20.0 % 
(2/10) 

 20.5 % 
(9/44)* 

 42.7 % 
(35/82)* 

 Miscarriage rates  0.0 % (0/3)  14.3 % 
(1/7) 

 28.8 % 
(15/52) 

 0.0 % (0/2)  33.3 % 
(3/9) 

 22.9 % 
(8/35) 

  * P  < 0.05  
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       Discussion 

 We have investigated mild stimulation and con-
trolled stimulation protocols in Japan. Clinical 
results for controlled stimulation showed a statis-
tically signifi cant difference for fresh embryo 
transfers, particularly in the 35–39 years age 
group, which represents the group with the most 
treatment cycles. This difference was more prom-
inent when a dose of two or more injections (150 
units) of FSH or hMG was used. Data suggests 
that the difference between the two methods is 
even greater when cumulative pregnancy rates 
are compared [ 40 ,  41 ]. 

 Birth rate in Japan has sharply declined and 
currently sits at a fi gure of 1.4. This low birth rate 
has become a major social problem. It is consid-
ered that 2 % of all births are now achieved 
through infertility treatment, and this rate is 
expected to increase further. Therefore, the per-
formance of ART treatments not only represents 
a personal issue but is also an important issue for 
Japan in general. 

 The selection of the specifi c ovulation induc-
tion method that leads to the best results is the 
most important task for clinicians. We used the 

same protocol in 18 facilities and conducted a 
comparative study between mild stimulation and 
controlled stimulation protocols. No signifi cant 
difference was observed in the age group younger 
than 34 years old. We then divided mild stimula-
tion protocol data into two groups (two or less, 
and three or more FSH or hMG ampule injec-
tions). It was found that mild stimulation, when 
defi ned as having two or less injections, was less 
effective than controlled stimulation. 

 In order to compare CS and MS objectively, 
we need to consider pregnancy rates not only per 
transfer but also per cycle as well as their relative 
cost performance. This is because patients wish 
to achieve a pregnancy in the lowest possible 
number of cycles [ 33 ,  42 ]. The cost performance 
of MS has been overlooked in Japan due to the 
fact that government subsidies are the same, 
regardless of the method used. In countries with 
more limited government support, the cost- 
effectiveness of the method is much more 
relevant. 

 An early pregnancy reduces the physical, psy-
chological, and fi nancial burden upon the patients 
[ 30 ]. The pregnancy rates for fresh embryo trans-
fer and FETs in Japan (Saito H, 2010) are 21.9 % 

FSH
mIU/mL

Age

<38 ≥38

E2
(pg/mL)

Number of
antral

follicles

<7.6 ≥7.6

Induction
method

S : Short protocol (hMG/FSH+GnRH-agonist) Explanatory variable
N

Rate of gestation
L : Long protocol (hMG/FSH+GnRH-agonist)

A : Antagonist (hMG/FSH+GnRH-antagonist)

M : mild stimulation (natural, CC,
      CC+hMG or FSH, hMG or FSH)

<20 ≥20

≥13 <13

L,M
11/14
79 %

S,A
14/25
56 %

Induction
method

S,A
110/262

42 %

L,M
7/31
23 %

Induction
method

L
6/8

75 %

S,A,M
13/34
38 %

Induction
method

L,A,M
79/252
31 %

S
19/96
20 %

Induction
method

A
20/63
32 %

L,S
42/218
19 %

  Fig. 7.1    Decision tree analysis for the selection of ART treatment       
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and 32.7 %, respectively. FET exhibits a signifi -
cantly higher pregnancy rate than the other two 
methods and is expected to become the standard 
method for ART in the future. As advanced tech-
niques for freezing embryos have been developed, 
single embryo transfers have been established and 
the risk of multiple pregnancies has almost disap-
peared. In addition, the growing follicle number 
can be predicted more accurately, and the antral 
follicle number [ 43 ], E2 [ 44 ], LH, FSH [ 45 ], and 
AMH [ 46 ,  47 ] can be measured before treatment, 
making individualization of the ovulation induc-
tion method to be used (tailor-made treatments) 
possible. Furthermore, it is not an exaggeration to 
say that when using the whole embryo freezing 
method, the possibility of OHSS has almost disap-
peared. Therefore, instead of limiting our choices 
and uniformly applying mild stimulation protocols 
in an attempt to reduce the growing follicle num-
ber, it seems clear that thorough analysis of patient 
background, and choosing the best individualized 
ovulation induction method, must be the main goal 
of all Reproductive Medicine specialists.     

  Acknowledgements   The authors thank Dr. Y. Asada 
(Asada Ladies Clinic), Dr. M. Ishikawa (Ishikawa Clinic), 
Dr. S. Okamoto (Okamoto Woman’s Clinic), Dr. 
Y. Odawara (Fertility Clinic Tokyo), Dr. H. Kamiya 
(Kamiya Ladies Clinic), Dr. M. Kinutani (Kinutani 
Women’s Clinic), Dr. T. Kyono (Kyono ART Clinic), Dr. 
T. Kuramoto (Kuramoto Women’s Clinic), Dr. M. Shiotani 
(Hanabusa Women’s Clinic), Dr. Y. Nagata (Center for 
Reproductive Medicine, IVF NAGATA Clinic), Dr. 
N. Hayashi (Okayama Couple’s Clinic), Dr. K. Furui 
(Clinic Mama), Dr. Y. Morimoto (IVF Namba Clinic), Dr. 
H. Yoshida (Yoshida Ladies Clinic ART Center), and Dr. 
H. Watanabe (Daigo Watanabe Clinic) for their participa-
tion in this study.  

   References 

    1.    Steptoe PC, Edwards RG. Letters to the editor. Lancet. 
1978;2:366.  

     2.    Cohen J, Trounson A, Dawson K, Jones H, 
Hazekamp J, Nygren KG, Hamberger L. The early 
days of IVF outside the UK. Hum Reprod Update. 
2005;11:439–59.  

    3.    Trounson AO, Leeton JF, Wood C, Webb J, Wood 
J. Pregnancies in humans by fertilization in vitro and 
embryo transfer in the controlled ovulatory cycle. 
Science. 1981;212:681–2.  

     4.    Macklon NS, Stouffer RL, Giudice LC, Fauser 
BC. The science behind 25 years of ovarian 
stimulation for in vitro fertilization. Endocr Rev. 
2006;27:170–207.  

    5.    Hughes EG, Ferdorkow DM, Daya S, et al. The rou-
tine use of gonadotropin-releasing hormone agonists 
prior to in vitro fertilization and gamete intrafallopian 
transfer: a meta-analysis of randomized controlled tri-
als. Fertil Steril. 1992;58:888–96.  

    6.   FIVNAT 1996 report. French National Register 
on in vitro fertilization. Contracept Fertil Sex. 
1997;25:499–502.  

     7.    Fauser BC, Devroey P, Yen SS, Gosden R, Crowley Jr 
WF, Baird DT, Bouchard P. Minimal ovarian stimula-
tion for IVF: appraisal of potential benefi ts and draw-
backs. Hum Reprod. 1999;14:2681–6.  

   8.    Delvigne A, Rozenberg S. Epidemiology and preven-
tion of ovarian hyperstimulation syndrome (OHSS): 
a review. Hum Reprod Update. 2002;8:559–77.  

    9.    Aboulghar MA, Mansour RT. Ovarian hyperstimu-
lation syndrome: classifi cations and critical analy-
sis of preventive measures. Hum Reprod Update. 
2003;9:275–89.  

     10.    Quigley MM, Schmidt CL, Beauchamp PJ, Pace- 
Owens S, Berkowitz AS, Wolf DP. Enhanced follicu-
lar recruitment in an in vitro fertilization program: 
clomiphene alone versus a clomiphene/human 
menopausal gonadotropin combination. Fertil Steril. 
1984;42:25–33.  

    11.    Diedrich K, Ferberbaum F. New approaches to ovar-
ian stimulation. Hum Reprod. 1998;13 Suppl 3:1–13.  

   12.    Olivennes F, Frydman R. Friendly IVF: the way of the 
future? Hum Reprod. 1998;13:1121–4.  

   13.    Olivennes F, Fanchin R, Ledee N, Righini C, Kadoch 
IJ, Frydman R. Perinatal outcome and developmen-
tal studies on children born after IVF. Hum Reprod 
Update. 2002;8:117–28.  

   14.    Nargund G, Frydman R. Towards a more physi-
ological approach to IVF. Reprod Biomed Online. 
2007;14:550–2.  

    15.    Pennings G, Ombelet W. Coming soon to your clinic: 
patient-friendly ART. Hum Reprod. 2007;22:2075–9.  

    16.    Ubaldi F, Rienzi L, Baroni E, Ferrero S, Iacobelli M, 
Minasi MG, Sapienza F, Romano S, Colasante A, 
Litwicka K, et al. Hopes and facts about mild ovarian 
stimulation. Reprod Biomed Online. 2007;14:675–81.  

     17.    Saito H. ART registry system and present sta-
tus of ART in Japan. Acta Obstet Gynaecol Jpn. 
2010;62(3):739–45.  

      18.    Pelinck MJ, Vogel NEA, Hoek A, Simons AHM, Arts 
EGJM, Mochtar MH, Beemsterboer S, Hondelink 
MN, Heineman MJ. Cumulative pregnancy rates after 
three cycles of minimal stimulation IVF and results 
according to subfertility diagnosis: a multicentre 
cohort study. Hum Reprod. 2006;21:2375–83.  

      19.    Heijnen E, Marinus JC, De Klerk C, Polinder S, 
Beckers NGM, Klinkert ER, Broekmans FJ, Passchier 
J, Te Veide ER, Macklon NS, et al. A mild treatment 
strategy for in-vitro fertilisation: a randomised non- 
inferiority trial. Lancet. 2007;369:743–9.  

A. Tanaka et al.



101

    20.    Matson PL. Internal quality control and external qual-
ity assurance in the IVF laboratory. Hum Reprod. 
1998;13 Suppl 4:156–65.  

    21.    Keck C, Fischer R, Baukloh V, Alper M. Staff man-
agement in the in vitro fertilization laboratory. Fertil 
Steril. 2005;84:1786–8.  

     22.    Siristatidis C, Trivella M, Chrelias C, Sioulas VD, 
Vrachnis N, Kassanos D. A short narrative review of 
the feasibility of adopting mild ovarian stimulation 
for IVF as the current standard of care. Arch Gynecol 
Obstet. 2012;286(2):505–10.  

    23.    Branigan EF, Estes MA. Minimal stimulation IVF 
using clomiphene citrate and oral contraceptive 
pill pretreatment for LH suppression. Fertil Steril. 
2000;73:587–90.  

     24.   Nargund G, Fauser BCJM, Macklon NS, Ombelet W, 
Nygren K, Frydman R, for the Rotterdam ISMAAR 
Consensus Group on Terminology for Ovarian 
Stimulation for IVF. The ISMAAR proposal on termi-
nology for ovarian stimulation for IVF. Hum Reprod. 
2007;22:2801–4.  

    25.    Macklon NS, Fauser BC. Regulation of follicle devel-
opment and novel approaches to ovarian stimulation 
for IVF. Hum Reprod Update. 2000;6:307–12.  

   26.    de Jong D, Macklon NS, Fauser BC. A pilot study 
involving minimal ovarian stimulation for in vitro fer-
tilization: extending the ‘follicle-stimulating hormone 
window’ combined with the gonadotropin-releasing 
hormone antagonist cetrorelix. Fertil Steril. 2000;73:
1051–4.  

    27.    Hohmann FP, Laven JS, de Jong FH, Eijkemans MJ, 
Fauser BC. Low-dose exogenous FSH initiated during 
the early, mid or late follicular phase can induce mul-
tiple dominant follicle development. Hum Reprod. 
2001;16:846–54.  

    28.    Hohmann FP, Macklon NS, Fauser BC. A randomized 
comparison of two ovarian stimulation protocols with 
gonadotropin-releasing hormone (GnRH) antagonist 
cotreatment for in vitro fertilization commencing 
recombinant follicle-stimulating hormone on cycle 
day 2 or 5 with the standard long GnRH agonist pro-
tocol. J Clin Endocrinol Metab. 2003;88:166–73.  

    29.    de Klerk C, Heijnen EM, Macklon NS, et al. The 
psychological impact of mild ovarian stimulation 
combined with single embryo transfer compared with 
conventional IVF. Hum Reprod. 2006;21:721–7.  

     30.    Højgaard A, Ingerslev HJ, Dinesen J. Friendly IVF: 
patients view. Hum Reprod. 2001;16:1391–6.  

    31.    Verberg MF, Macklon NS, Nargund G, et al. Mild 
ovarian stimulation for IVF. Hum Reprod Update. 
2009;15:13–29.  

    32.    Kovacs P, Matyas S, Bernard A, Kaali SG. Comparison 
of clinical outcome and costs with CC? Gonadotropins 
and gnrha? Gonadotropins during IVF/ICSI cycles. 
J Assist Reprod Genet. 2004;21:197–202.  

    33.    Mansour R, Aboulghar M, Serour GI, et al. The use of 
clomiphene citrate/human menopausal gonadotropins 
in conjunction with GnRH antagonist in an IVF/ICSI 

program is not a cost effective protocol. Acta Obstet 
Gynecol Scand. 2003;82:48–52.  

    34.    Twisk M, van der Veen F, Repping S, et al. Preferences 
of subfertile women regarding elective single embryo 
transfer: additional in vitro fertilization cycles are 
acceptable, lower pregnancy rates are not. Fertil 
Steril. 2007;88:1006–9.  

    35.   Tanaka A. Does the hormonal pretreatment before 
the controlled ovarian hyperstimulation improve the 
clinical success rate of the treatment? 14th world 
congress on in vitro fertilization & 3rd world con-
gress on in vitro maturation. Lin Tan S, Gomel V, 
Gosden R, Tulandi T (eds). Medimond International 
Proceedings, Montreal, Canada. 2007.  

    36.    Pu D, Wu J, Liu J. Comparisons of GnRH antago-
nist versus GnRH agonist protocol in poor ovar-
ian responders undergoing IVF. Hum Reprod. 
2011;26:2742–9.  

     37.    Teramoto S, Kato O. Minimal ovarian stimulation 
with clomiphene citrate: a large-scale retrospective 
study. Reprod Biomed Online. 2007;15:134–48.  

    38.    Kato K, Takehara Y, Segawa T, Kawachiya S, Okuno 
T, Kobayashi T, Bodri D, Kato O. Minimal ovarian 
stimulation combined with elective single embryo 
transfer policy: age-specifi c results of a large, single- 
centre, Japanese cohort. Reprod Biol Endocrinol. 
2012;24:764–74.  

    39.    Menzies T, Hu Y. Data mining for very busy people. 
October: IEEE Computer; 2003. p. 18–25.  

    40.    Pandian Z, Templeton A, Serour G, Bhattacharya 
S. Number of embryos for transfer after IVF and ICSI: 
a Cochrane review. Hum Reprod. 2005;20:2681–7.  

    41.    Thurin A, Hardarson T, Hausken J, et al. Predictors 
of ongoing implantation in IVF in a good prognosis 
group of patient. Hum Reprod. 2005;20:1876–80.  

    42.    Fauser BC, Devroey P, Macklon NS. Multiple birth 
resulting from ovarian stimulation for subfertility 
treatment. Lancet. 2005;365:1807–16.  

    43.    Chang MY, Chiang CH, Hsieh TT, Soong YK, Hsu 
KH. Use of the antral follicle count to predict the 
outcome of assisted reproductive technologies. Fertil 
Steril. 1998;69:505–10.  

    44.    Smotrich DB, Widra EA, Gindoff PR, Levy MJ, Hall 
JL, Stillman RJ. Prognostic value of day 3 estra-
diol on in vitro fertilization outcome. Fertil Steril. 
1995;64:1136–40.  

    45.    Scott RT, Toner JP, Muasher SJ, Oehninger S, 
Robinson S, Rosenwaks Z. Follicle-stimulating hor-
mone levels on cycle day 3 are predictive of in vitro 
fertilization outcome. Fertil Steril. 1989;51:651–4.  

    46.    Rosen MP, Johnstone E, McCulloch CE, Schuh- 
Huerta SM, Sternfeld B, Reijo-Pera RA, Cedars MI. A 
characterization of the relationship of ovarian reserve 
markers with age. Fertil Steril. 2012;97:238–43.  

    47.    Nelson SM, Anderson RA, Broekmans FJ, Raine- 
Fenning N, Fleming R, La Marca A. Anti-Müllerian 
hormone: clairvoyance or crystal clear? Hum Reprod. 
2012;27:631–6.      

7 Mild Stimulation Cycles versus Controlled Stimulation Cycles: A Japanese Perspective


	7: Mild Stimulation Cycles versus Controlled Stimulation Cycles: A Japanese Perspective
	Introduction
	 Is Mild Stimulation ART Patient-Friendly?
	 Comparison of Mild and Controlled Ovarian Stimulation Methods in Japan
	 Decision Tree Analysis as a Tool to Identify an Optimal Ovarian Stimulation Method
	 Discussion
	References


