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Abstract

A method of controlled natural cycle IVF (CONCIVF) was sought to provide simpler and shorter treatment without the risks of 
ovarian hyperstimulation syndrome and multiple pregnancies. A total of 138 couples with normal ovulation and normal sperm 
parameters, in whom the women were <40 years old, were the candidates for this study. Gonadotrophin-releasing hormone 
antagonist was used before human chorionic gonadotrophin (HCG) administration if LH increased to a concentration of 10 
mIU/ml before HCG injection. Treatment was initiated at ≥16 mm follicular growth and at oestradiol concentrations ≥400 
pmol/l with 5000 IU HCG induction. All the embryos were cultured to the blastocyst stage and transferred only if they reached 
early or advanced blastulation. A total of 126 patients underwent oocyte retrieval. In 102 cases, one oocyte was retrieved; 
95% of the oocytes fertilized, 99% cleaved and 47.9% achieved the blastocyst stage. The implantation rate per blastocyst 
transfer was 53.3% and the live-birth rate per embryo transfer was 40%. Therefore, CONCIVF with blastocyst transfer gives 
acceptable blastocyst development and implantation rates without the long- or short-term side effects of ovulation induction.
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Introduction

Many strategies of treatment with respect to stimulation protocols 
and laboratory procedures are available to increase fertilization 
and pregnancy rates in patients undergoing IVF. Many patients 
produce poor quality oocytes even after the administration of high 
doses of gonadotrophins, resulting in poor embryo development 
and reduced chances of pregnancy. Eventually, the infertile 
couple experiences physical, social and economical burden upon 
repeated cycle failure.

Ovarian stimulation exposes women to the risk of ovarian 
hyperstimulation syndrome (OHSS), a well recognized 
and potentially fatal complication in assisted reproduction. 
Furthermore, transfer of a higher number of embryos to compensate 
for poor implantation rates per embryo transfer encompasses the 
risk of multiple pregnancies, while fetal reduction constitutes 
another major complication from stimulated cycles. With high 

overall fi nancial costs per IVF–embryo transfer trial, the ovarian 
stimulation method of assisted reproduction limits the possibility 
for couples to undergo repeated IVF cycles in case of failure.

Controlled natural cycle IVF (CONCIVF), on the other hand, 
represents a simpler and shorter treatment method, eliminating 
the risks of OHSS and iatrogenic multifetal pregnancies 
(Cohen, 1998). Being relatively cheap (Nargund et al(Cohen, 1998). Being relatively cheap (Nargund et al(Cohen, 1998). Being relatively cheap (Nargund ., 2001), 
it encourages patients to undergo repeated IVF attempts over 
consecutive cycles as ‘ovarian recovery’ is not an issue between 
cycles.

The aim of this study was to evaluate the effect of natural cycle 
IVF on implantation and pregnancy rates. Based on previous 
literature reports suggesting higher implantation rate by 
extending embryo culture to the blastocyst stage (Gardener et extending embryo culture to the blastocyst stage (Gardener et extending embryo culture to the blastocyst stage (Gardener
al., 1998), extended culture of single oocytes was adopted in 
this study, in order to investigate its effect on CONCIVF. 685
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Materials and methods

Patients

This longitudinal observational study included 138 CONCIVF 
cycles performed during a 3-year period (2001–2003). The 
inclusion criteria were specifi c and included women of ≤40 
years of age with ultrasonographically or hormonally proven 
normal ovulation, and baseline FSH ≤10 IU/l with a male 
partner who had normal sperm parameters as defi ned by the 
WHO criteria (World Health Organization, 1999). All patients 
included in this study underwent CONCIVF only once. As a 
result, the number of monitored/started cycles was equal to the 
number of patients recruited.

IVF

The cycle monitoring with ultrasound was initiated on day 8 
or 9 in all patients. When the dominant follicle reached 13–14 
mm maximum diameter, morning serum LH and oestradiol 
measurements, as well as self-testing of urinary LH with 
ClearPlan (Unipath Ltd, Bedford, UK) 3 times a day were started. 
In patients in whom the dominant follicle reached a diameter of 
≥16 mm, oestradiol concentrations were ≥400 pmol/l and with 
serum LH <10 IU/l, 5000 IU of human chorionic gonadotrophin 
(HCG; Profasi, Laboratories, Serono SA, Switzerland) was 
administered and oocyte retrieval was scheduled in the next 
33–36 h. However, if the serum LH concentrations approached 
10 IU/l and/or a change in urinary LH was observed before 
the follicles reached 16 mm in size, a gonadotrophin-releasing 
hormone (GnRH) antagonist (Orgalutran, ganirelix; Organon, 
Netherland or cetrorelix 0.25 mg; ASTA Medica AG, 01277 
Dresden, Germany) injection was administered. In this case, 
the HCG injection was given at a mean of 6–12 h later. Oocyte 
retrieval was performed transvaginally using a 17-g aspiration 
needles (OPS® set; (Laboratoire CCD, rue Pierre Charron, 
Paris, France) with side channel. Patients were lightly sedated 
with propofol (Diprivan; Zeneca Ltd, Macclesfi eld, Cheshire, 
UK). All punctured follicles were fl ushed twice.

Fertilization

For the present study, conventional IVF was chosen as 
the method of insemination, as the aim was to observe the 
fertilization outcome with natural selection in CONCIVF. It 
was decided not to make the group heterogeneous by including 
intracytoplasmic sperm injection cases, which will form a 
separate group for another study and comparison.

The retrieved oocytes were washed in culture medium and 
transferred in IVF-20 (Vitrolife, Göteborg, Sweden) for pre-
incubation for 4–6 h before insemination.

Semen was washed with Sil-Select PlusΤΜ (Fertipro, N.V., 
Beemem, Belgium). Spermatozoa were allowed to swim up in 
laboratory-made culture medium (Zeilmaker, 1986) with a 58 
IU/ml fi nal concentration of penicillin (Sigma-Aldrich Chemie 
GmbH, Steinheim, Germany) and 58 μg/ml streptomycin 
(Sigma-Aldrich Chemie GmbH), incubated at 370C, 5% CO2
for 1 h.

Insemination was carried out in all the retrieved oocytes 
after 4 h of incubation, except for two oocytes in the group 
without GNRH antagonist, as they appeared to be dark and/or 
degenerated.

Fertilization was assessed 18–20 h after insemination and 
normal fertilization was confi rmed by the presence of 2PN (day 
1) under an inverted microscope. Zygotes were further cultured 
in IVF-20 until cleavage stage embryos developed. At 48 h from 
oocyte retrieval (day 2), embryos were cultured in laboratory-
made medium (Zeilmaker, 1986) without extra antibiotics. The 
6–8 cell stage embryos (day 3) were transferred in CCM-20 
medium (Vitrolife, Göteborg, Sweden) and cultured therein until 
embryo transfer. All cultures were carried out in pre-incubated 
medium overlaid with mineral oil (Sigma-Aldrich Chemie 
GmbH). Embryo cell number and blastomere morphology were 
evaluated according to the number of blastomeres and intensity 
of fragmentation. All the embryos with four to fi ve blastomeres 
on day 2 were considered to be rapidly developing embryos.

Embryo transfer

Embryos were transferred at the early or advanced blastocyst 
stage (day 5 or 6 post-insemination) under ultrasound guidance. 
Luteal support included Utrogestan tablets (N.V. Piette 
International SA, Groot-Bjgaardenstraat, Drogenbos, South 
Africa) 200 mg twice a day vaginally, starting 24 h after the 
day of oocyte retrieval till week 10 of gestation. In addition, 
a single HCG injection of 2000 IU was given on day 1 post-
oocyte retrieval. Embryo transfers were done using a CCD 
catheter (Laboratoire CCD).

Clinical pregnancy and implantation were confi rmed 5 weeks 
post-embryo transfer when ultrasonographic evidence of 
intrauterine gestational sac was seen.

Results

Age of the patient was not found to have any signifi cant impact 
on oocyte retrieval with and without GnRH antagonist (Table 
1). Likewise, no signifi cant difference was seen with respect 
to age of the patient in the occurrence of empty follicles and 
premature ovulation compared with patients who had oocytes 
retrieved (31.2 ± 5.7 versus 32.9 ± 3.9 years respectively). The 
average number of ultrasound scans performed and the average 
number of oestradiol and LH concentrations measured per 
cycle were 2.5.

Table 2 summarizes the results of CONCIVF in these patients. 
Fertilization occurred in 95 out of 100 oocytes, giving a total 
fertilization rate of 95%. Failure of fertilization in the remaining 
fi ve oocytes could not be easily explained, but it could have 
been due to specifi c oocyte problems in both the groups, since 
cases with infertility due to male factor were not considered 
in this study. A total of 45 embryos developed into blastocysts 
with expanded cavity and compacted inner cell mass (ICM), 
giving a total blastulation rate of 47.9%. Of 45 total embryo 
transfers, 27 women had a positive β-HCG test (Table 2). The 
overall pregnancy rate per embryo transfer was therefore 60%; 
63.6% pregnancy rate was achieved in patients who took the 
GnRH antagonist and 50.0% pregnancy rate was achieved in 
the patient group who did not. Due to single embryo transfers, 686
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the implantation rate was similar to the clinical pregnancy rate. 
With six fi rst-trimester clinical abortions, four in the group 
with and two in the group without the antagonist, there have 
been a total of 18 deliveries. Seven girls and 12 boys have been 

delivered, one as a result of monozygotic twinning. Thus, the 
live birth rate per started cycle was 13.0% and per embryo 
transfer was 40.0%.
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Table 1. Patients’ responses with respect to age and gonadotrophin-releasing hormone (GnRH) 
antagonist administration.

 Age of patients (years)
 ≤30 31–35 36–40

Oocytes retrieved: with GnRH antagonist (n = 70) 18 43 9
Mean age ± SD 27.1 ± 2.2 32.8 ± 1.4 37.5 ± 1.4
Oocytes retrieved: without GnRH antagonist (n = 32) 12 15 5
Mean age ± SD 27.1 ± 2.0 32.5 ± 1.6 38.8 ± 1.3

Table 2. Results of controlled natural cycle IVF with and without gonadotrophin-releasing hormone 
(GnRH) antagonist and blastocyst transfers. PN = pronuclei.

 With GnRH  Without GnRH  Total
 antagonist antagonist

Number of initiated cycles (monitored) 91 47 138
Number of oocytes retrieved 70 32 102
No oocyte retrieval (empty) (%) 14/91 (15.4) 10/47 (21.3) 24/138 (17.4)
No oocyte retrieval (spontaneous ovulation) (%) 7/91 (7.7) 5/47 (10.6) 12/138 (8.7)
Cancellation rate: (empty follicle + premature  21/91 (23.1) 15/47 (32.0) 36/138 (26.)
  ovulation/initiated cycles) (%) 
Number of oocytes inseminated 70 30 100
Number of oocytes fertilized (2PN) 68 27 95
Fertilization rate (no. fertilized/no.  68/70 (97.1) 27/30 (90.0) 95/100 (95.0)
  inseminated) (%) 
Number of cleaved zygotes 68 26 94
Cleavage rate (cleaved/fertilized) (%) 68/68 (100.0) 26/27 (96.3) 94/95 (99.0)
Blastocysts transferreda 33 12 45
Number of embryo transfer cases 33 12 45
Blastulation rate (blastocysts/no. cleaved) (%) 33/68 (48.5) 12/26 (46.1) 45/94 (47.9)
Pregnancy rate (all positive tests/embryo  21/33 (63.6) 6/12 (50.0) 27/45 (60.0)
  transfer cases) 
Chemical abortions 0 3 3
Clinical abortions 4 2 6
Clinical pregnancy (ultrasound pregnancy/ 21/33 (63.6) 3/12 (25.0) 24/45 (53.3)
  embryo transfer cases) (%) 
Implantation rate (no. of sacs/blastocysts  21/33 (63.6) 3/12 (25.0) 24/45 (53.3)
  transferred) (%) 
Live-birth deliveries per started cycle (%) 17b 1c 18 (13.0)
Live-birth deliveries per embryo transfer (%)   18 (40.0)

aEarly or late cavitation, expansion or hatching with distinct inner cell mass.
bTen boys (one pair monozygotic twins); seven girls,
cOne boy.
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Discussion

Spontaneous IVF embryo transfer cycle as the mode of assisted 
reproduction began in 1970, but subsequently was overtaken by 
ovarian stimulation procedures as they produced better results 
and easier programming. Currently, many IVF professionals do 
not favour natural cycles because of the alleged low pregnancy 
and high cancellation rates. However, the tendency nowadays 
is to limit the number of embryos transferred from three to two 
and lately to one, the single embryo transfer being ideal (Gerris 
and van Royen, 2000; DeSutter et aland van Royen, 2000; DeSutter et aland van Royen, 2000; DeSutter ., 2002; De Neubourg 
and Gerris, 2003; Pinborg et al., 2003; Gordts et al., 2005). 
CONCIVF offers single embryo transfer, but without ovarian 
stimulation.

The drawbacks of CONCIVF are the high cancellation rates and 
lack of large studies to confi rm its effi cacy. Cycle cancellation 
rate in this study was 26.1%. With the use of antagonists, this 
problem occurred less often, as premature LH surge was better 
controlled in those patients in whom an early LH was detected 
(Elizur et al(Elizur et al(Elizur ., 2005; Ubaldi et al., 2005). Care was also taken 
in monitoring the hormone panel of patients; therefore, daily 
serum LH and oestradiol, as well as urinary LH, was analysed 
along with ultrasound monitoring. Whether urinary LH self-
monitoring alone, without serum hormone measurements, is 
effective in a natural cycle IVF remains to be studied further. 
LH self-monitoring was at times erroneous in the present series 
of patients (learning curve from the patients), thus increasing 
the premature ovulation rates.

In the present study, 17.4% of the initiated cycles had empty 
follicles. Rongieres-Bertrand et al. (1999) and Nargund et 
al. (2001) have also reported 19.4 and 22% empty follicle 
occurrences respectively. As discussed in the literature, one 
cause of empty follicle syndrome may be due to a problem 
in HCG administration (Ndukwe et al., 1997), and repetition 
of HCG might help overcome this problem (Ubaldi et al., 
1997). β-HCG concentrations were not measured post-HCG 
administration in this study. However, in order to decrease the 
frequency of empty follicle syndrome in these patients, and 
since the oocyte–cumulus complex at times was found in the 
fl ushed collection, fl ushing of the follicles twice has become a 
routine in these cycles.

The age factor did not seem to be related to the cycle cancellation 
rate. In addition, the hormonal behaviour of the patient (LH, 
oestradiol) with empty follicles gave no noticeable indication for 
predicting the ‘emptiness’ and cancellation of the cycle before 
oocyte retrieval. Furthermore, the use of the antagonist did not 
seem to be related to the empty follicle, nor did it affect the 
pregnancy rate. Delaying ovulation with indomethacin 50 mg 
t.i.d. did not affect fertilization and live birth rates in the study 
by Nargund et al. (2001). A larger prospective study is required 
to evaluate methods of decreasing the cycle cancellation rate 
further from the present rate of 26.1%, thus making natural 
cycle IVF more attractive.

As blastocyst transfers have been shown to be related to high 
implantation and pregnancy rates (Gardner et alimplantation and pregnancy rates (Gardner et alimplantation and pregnancy rates (Gardner ., 1998), it 
was decided to test the response of oocytes derived from 
unstimulated cycles to prolonged cultivation in vitro, so as to 
transfer blastocysts on day 5 or 6 of in-vitro culture. As gene 

expression of human embryos is switched on around the 8-cell 
stage, immediately before compaction (Braude et al., 1988; 
Gardner et alGardner et alGardner ., 1998), nutrient requirements of the embryos 
would be different at early and advanced stages of development 
in vitro corresponding to environmental changes in vivo where 
compaction of blastomeres begins when the embryo reaches the 
uterus from the Fallopian tubes. Following this theory, attempts 
were made to make the embryo culture more ‘physiological’, 
and single oocytes were therefore subjected to sequential 
culture system until blastocyst development. Only blastocysts 
with well formed ICM and good expansion were transferred.

This study presents data confi rming extended culture to be highly 
successful in ‘natural’ unstimulated cycles. The blastulation 
rate of 47.9% and implantation rate of 53.3% shows the 
effi cacy of single blastocyst transfer in CONCIVF. The study 
by Vlaisavljevic et al. (2001) has also shown blastocyst culture 
with a 52.8% blastulation rate, which is in agreement with the 
current rate. Whether the high pregnancy and implantation rates 
reported in this study can be attributed to embryo development 
during non-stimulated cycles and/or endometrial receptivity 
due to synchronization remains to be identifi ed. Doubtless, a 
comparative study of CONCIVF and stimulated cycles may 
help in elucidating any differences in the importance of these 
two parameters.

Besides CONCIVF offering several obvious advantages 
(minimum side effects, no risk of short or long term ovarian 
stimulation or multiple pregnancies), it can be repeated over 
consecutive cycles, since no ovarian stimulation is employed 
and the procedure is cost-friendly (Daya 1995; Nargund et al., 
2001).

In conclusion, IVF cycles without ovarian stimulation but with 
controlled ovulation and blastocyst culture (CONCIVF) can be 
considered for the initial treatment of couples with infertility, 
normal ovulation and normal sperm parameters, as it offers high 
implantation and pregnancy rates, absence of any risks related to 
ovarian stimulation and low risks of multiple pregnancies. The 
high cancellation rates represent a disadvantage that requires 
further evaluation, and the high effi cacy of this procedure needs 
to be confi rmed with larger prospective studies.
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