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Abstract 
Background: According to several laboratory protocols and specific conditions, in 
vitro fertilization (IVF) dishes with culture media can be prepared 24 hr in advance 
compared to routine protocols. However, it is not clear if this procedure can affect 
embryological outcomes.  
Methods: A nested case-control study was done in   a cohort of couples undergoing 
IVF at the Infertility Unit of the ASST Lariana from August 2016 to July 2018. Cas-
es were patients undergoing ovum pick up after a laboratory day off. Controls were 
patients undergoing ovum pick up after working days from Monday to Thursday. 
Culture media for oocyte culture and insemination were prepared about 42 and 18 hr 
before oocyte retrieval for cases and controls, respectively. Cases and controls were 
matched with a 1:2 ratio (for age, inseminated oocytes, length of stimulation). The 
"Good-Quality-Index" (GQI) was the main outcome to be compared between the two 
groups and was defined as good quality transferred or cryopreserved embryos on day 
2 or 3+number of good quality blastocysts/inseminated oocytes.  
Results: A total of 76 cases and 152 matched controls were enrolled. The median 
GQI was equal to 33.0% (IQR: 20.0-50.0%) and 33.0% (IQR: 25.0-50.0%), in cases 
and controls, respectively (p=0.40). Study groups and GQI were not significantly 
correlated (correlation coefficient r=0.047, p=0.48). Main embryological parameters 
and cumulative pregnancy rates were similar between the two groups.  
Conclusion: Our data support the vision that culture media can be prepared 24 hr in 
advance compared to routine protocols without affecting embryological outcomes.  
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Introduction 
he need to perform ovum pick up for in vitro 
fertilization (IVF) on weekends has been de-
bated for a long time. Since the early days  
 

of IVF, several strategies have been proposed to 
avoid clinical and laboratory staff to be on duty 
seven days a week (1). With the use of gonado-
tropin releasing hormone (GnRH) agonist proto-
cols, certain flexibility in planning the ovum pick 
up procedure has been obtained, and in many clin-
ics, oocyte retrievals can be performed only on 
weekdays without affecting the outcomes (2-6). 
On the contrary, the use of GnRH antagonist pro-
tocols may represent a matter of concern since 

 
 
 
gonadotropin administration is dependent on natu-
rally occurring menses. Delaying ovum pick up 
for more than one day in antagonist cycles has 
been reported to result in unfavorable outcomes 
(7, 8). However, advancement or delay in trigger-
ing ovulation for just one day is considered to be 
neutral with regard to IVF outcomes (9). Of note, 
a randomized controlled trial failed to demon-
strate a negative effect of postponing hCG admin-
istration up to two days (10). Since the embryo 
transfer can be easily scheduled between day 2 
and day 5 without evident effects on IVF out-
comes (11, 12), the clinical activities can be sus-
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pended in some settings during weekends, accord-
ing to the number of cycles performed; the higher 
the number of cycles, the lower the chance to 
avoid ovum pick up and/or embryo transfer on 
weekends.  

Despite the efforts made to achieve precise cycle 
scheduling, the laboratory staff has to follow dif-
ferent rules in order to avoid the need to be on 
duty on weekends. In fact, according to the IVF 
schedule for the entire week and even in the ab-
sence of oocyte retrievals or embryo transfers, 
embryologists are supposed to be on duty in order 
to check fertilization, to perform embryo biopsy 
or cryopreservation based on the developmental 
stage of cultured embryos, to make culture media 
renewal or to prepare culture media for the next 
day. The use of single culture media with uninter-
rupted protocols and time lapse monitoring of 
embryos can offer a more effective time manage-
ment for embryologists since their use can limit 
the need for the laboratory staff to be at work at 
precise fixed times (13-15). However, a day off in 
the lab is quite rare since a series of concurrent 
situations need to be verified, such as no embryos 
to be moved to new culture media or to be evalu-
ated for biopsy or cryopreservation and no ovum 
retrieval the day before (need for checking fertili-
zation) or the day after (need for preparing culture 
media). The latter point deserves further consider-
ation in this context. To ensure proper tempera-
ture and pH of culture media and overlaid mineral 
oil, as stated by most manufacturers, culture dish-
es are to be pre-equilibrated not less than 4-6 hr at 
37°C in CO2 incubator. Since ovum pick up is 
generally performed in the morning, embryolo-
gists prepare dishes for oocyte culture and insem-
ination on the day before oocyte collection (Day1) 
(16). In our IVF unit, standard operating proce-
dures allow lab staff to prepare those dishes 24 hr 
in advance in case of no other lab activities the 
day before ovum pick up. However, the concern 
has not been clearly addressed that this procedure 
can potentially influence IVF results, and this 
study aims to provide more information on this 
topic. It has been reported that a variety of factors, 
such as volume of media, temperature and time 
used in preparation could have an impact on the 
quality of commercially available culture media 
(17). Of note, ammonium can accumulate in 
ready-to-use embryo culture media during storage 
at 2-8°C and particularly during incubation at 
37°C degrees in a time-dependent manner. The 
deterioration of culture media during storage and 

incubation suggests that their capacity to support 
embryo development can decrease over time (18).  

The aim of the present study was to investigate if 
the preparation of IVF media 24 hr in advance 
(before a day off in the lab, thus two days before 
oocyte retrieval) compared to controls (the day 
before oocyte retrieval) can be potentially harmful 
for gametes or embryos. 

 
Methods 

Study design: This is a nested case-control study 
in a cohort of couples undergoing IVF at the In-
fertility Unit of the ASST Lariana from August 
2016 to July 2018 aimed to evaluate if oocyte re-
trievals performed after a laboratory day off (cas-
es) have reduced embryo developmental potential 
compared to those performed after working days 
from Monday to Friday (controls). Exclusion cri-
teria were as follows: 1) women aged 43 years or 
older at the time of oocyte retrieval; 2) having less 
than two oocytes suitable for IVF. Cases and con-
trols were matched with a 1:2 ratio for age (±2 
years), range of inseminated oocytes (2-3; 4-6, 7-
15 oocytes) and length of stimulation (±0 days). 
The case-control matching procedure was per-
formed using the MedCalc Statistical Software 
(version 18.6; MedCalc Software bvba, Belgium). 

All patients involved in the study provided pro-
spective written consent for use of their anony-
mized medical records for scientific/quality assur-
ance purposes such as this study. The work has 
been carried out in accordance with the Code of 
Ethics of the World Medical Association (Declara-
tion of Helsinki) and Uniform Requirements for 
manuscripts submitted to biomedical journals. The 
ethical approval was obtained (Comitato Etico 
ASST Sette Laghi).   

Clinical protocol: All women selected for IVF in 
our unit underwent a clinical assessment and a 
baseline transvaginal ultrasound during the men-
strual cycle preceding the controlled ovarian hy-
perstimulation (COH). Patients were managed 
according to standardized clinical protocols for 
ovarian hyperstimulation with recombinant FSH 
(rFSH) alone or rFSH combined with recombinant 
LH (rLH) or highly purified human menopausal 
gonadotrophin alone (HP-hMG) in combination 
with daily administration of GnRH agonist 
(Decapeptyl, Fertipeptyl) or antagonist (Cetrotide, 
Orgalutran) according to basal characteristics and 
biomarkers of ovarian reserve. The dosage of go-
nadotrophins (150 to 350 UI/die) was determined 
by the woman’s age, prior response to ovarian 
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stimulation and ovarian reserve status assessed by 
antral follicle count and serum Anti-Mullerian 
Hormone (AMH) levels. In case of excessive, in-
sufficient or abnormal follicular growth, the cycle 
could be cancelled before oocyte retrieval. Ultra-
sound scans (US) and estradiol measurements 
were performed to assess follicular and endome-
trial development. Triggering was induced in the 
presence of two or more follicles ≥17 mm in di-
ameter, with the majority of follicles being ≥14 
mm. Oocyte retrieval was performed 34 hr after 
triggering ovulation and embryo transfer was per-
formed two to three days after oocyte insemina-
tion. One or two embryos were replaced per cycle. 
Embryo transfer was postponed through embryo 
vitrification in the presence of any risks of ovarian 
hyperstimulation syndrome (OHSS) and one or two 
embryos destined for embryo transfer were cryo-
preserved on day 3 of culture. Non-replaced em-
bryos were cultured up to day 7 after insemination 
in order to cryopreserve supernumerary viable 
ones at the blastocyst stage. Women with vitrified 
embryos were scheduled for elective single em-
bryo transfer in a subsequent cycle. Frozen em-
bryo transfers were performed in a natural cycle, 
2-5 days after ovulation (detected with the use of 
daily US), according to the developmental stage 
of the embryo at the time of cryopreservation. No 
luteal phase support was given. Alternatively, vit-
rified embryos were transferred using hormone 
replacement therapy, mainly if women had irregu-
lar menstrual cycles or if the monitoring of the 
natural cycle failed. Serum hCG assessment to de-
tect pregnancy was performed 12 (±2) days after 
embryo transfer. Women with positive hCG values 
underwent transvaginal sonography two and three 
weeks later. Clinical pregnancy per cycle was de-
fined as the presence of at least one intrauterine 
gestational sac obtained with the fresh or subse-
quent cryopreserved embryo transfer deriving from 
the same oocyte aspiration procedure. 

Laboratory protocol: The day before oocyte re-
trieval, a 4-well dish (IVF dish) containing 500 
microliters per well of ready-to-use medium (Se-
quential Fert, Origio, Målov Denmark or Continu-
ous Single Culture medium, Irvine Scientific, San-
ta Ana, USA) with human serum albumin over-laid 
with mineral oil was prepared for every patient. 
This IVF dish was used to rinse and culture oo-
cytes for 4±1 hr after collection and for insemina-
tion with 35.000 motile spermatozoa per well and 
subsequent overnight culture in case of standard 
IVF. Moreover, a dish containing 25 microliter 

droplets of culture medium (Quinn’s Advantage 
Cleavage Medium, Origio or Continuous Single 
Culture medium, Irvine Scientific) was prepared 
to culture ICSI-treated oocytes immediately after 
injection (C1 dish). For oocyte retrieval proce-
dures performed after a day off in the laboratory 
(study group), the above described dishes (IVF 
and C1 dishes) were prepared 24 hr in advance 
compared to ordinary conditions, i.e. about 42 hr 
before oocyte retrieval. The control group is made 
of patients undergoing oocyte retrieval from 
Monday to Friday with IVF dishes of culture me-
dia prepared in the afternoon of the day before 
oocyte retrieval (about 18 hr). The two groups did 
not differ in other aspects of laboratory procedure 
and in particular in the preparation of dishes used 
for subsequent steps of culture.  

The presence of pronuclei was checked 18-20 hr 
after insemination and zygotes were transferred to 
a new dish with 40 microliters drops of culture 
media prepared in the afternoon of the oocyte re-
trieval (C2 dish). Fresh embryo transfer was per-
formed on day 3 or less frequently, for reasons of 
convenience, on day 2 after oocyte retrieval. One 
or two embryos were replaced according to fe-
male age and embryo quality. Embryos with the 
highest quality score were chosen for embryo 
transfer. In case of postponed embryo-transfer, 
embryos destined for replacement were cryo-
preserved on day 3 after oocyte retrieval. Super-
numerary embryos were cultured to the blasto-
cysts stage in 40 microliter droplets of fresh me-
dium (Quinn’s Advantage Blastocyst, Origio, or 
Continuous Single Culture medium, Irvine Scien-
tific) up to day 7. A group culture strategy was 
used with up to four embryos in the same droplet 
from the pronuclei stage to the blastocyst stage. 
The vitrification protocol with Cryotop (Kitazato, 
Japan) according to Kuwayama (19) was used to 
cryopreserve embryos.  

Embryo quality was recorded on the day of em-
bryo transfer and, in case of supernumerary em-
bryos, on day 5, 6 and 7. The Alpha/ESHRE con-
sensus (20) was used to classify embryos at the 
cleavage and blastocyst stage. A "good quality 
embryo" on day 2 or 3 was defined in the pres-
ence of an appropriate cell number, fragmentation 
less than 10% and stage-specific cell size with no 
evidence of multinucleation. Good quality blasto-
cysts were defined in case of expansion corre-
sponding to grade 2 or more with both inner cell 
mass and trophectoderm classified as type 1 or 2. 

The "Good Quality Index" (GQI) was the main 
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outcome and was defined as follows: (number of 
good quality transferred or cryopreserved embry-
os on day 2 or 3+number of good quality blasto-
cysts)/number of inseminated oocytes.  

Statistical analysis: Analysis of data was per-
formed using the Statistical Package for Social 
Sciences (SPSS 18.0, Chicago, Illinois, USA). 
Statistical significance was set at p<0.05. Data 
were compared using unpaired Student’s t-test, 
chi-squared test, Fisher’s exact test or Mann-
Whitney test. Exact Fisher’s confidence intervals 
were computed for rates and reported as 95% 
Confidence Interval (95% CI). Normally distrib-
uted variables are presented using means±stand-
ard deviations, whereas skewed data are presented 
using medians and interquartile ranges (IQR) be-
tween square brackets. A point-biserial correlation 
was run between cases/controls and GQI. Linear 
and logistic regression were run to predict contin-
uous or dichotomous dependent variables from 
independent variables. Odds ratios (OR) are re-
ported with their 95% CI.  

To obtain the sample size of the study, for power 
calculation purposes based on our previous data, 
20% of relative decrease of the GQI in cases 
compared to controls (from 35% to 28%, respec-
tively) was considered clinically important. The 
sample size was then calculated considering type-
I and type-II errors equal to 5% and 20%, respec-

tively. About 500 and 1000 inseminated oocytes 
were needed in cases and controls, respectively. A 
24-month period was deemed sufficient to achieve 
this sample size. 

 
Results 

In the study period, 652 cycles were identified. 
The application of exclusion criteria was as fol-
lows: 67 (10%) cycles were excluded for maternal 
age and 93 (14%) cycles were excluded for insuf-
ficient number of inseminated oocytes. Among 
the remaining 492 cycles, 79 (16%) cases were 
identified. For three cases, matching controls were 
not available; therefore, results are shown for 76 
cases with 152 matched controls. Oocyte retriev-
als of cases were performed on Mondays (n=74, 
97%) or Friday (n=2, 3%) after a non-working 
day; for controls, they were performed after work-
ing days on Mondays (n=24, 16%), Tuesday (n= 
30, 20%), Wednesday (n=41, 27%), Thursday (n= 
25, 16%) or Friday (n=32, 21%).  

Baseline characteristics of the enrolled patients 
did not significantly differ between the two groups 
(Table 1). As shown in table 2, the IVF cycles had 
similar characteristics and outcomes between cas-
es and controls. Among non-pregnant women, 3 
out of 47 (6%) cases and 11 out of 99 (11%) con-
trols had available frozen embryos to be trans-
ferred in the future (p=0.55). 

Table 1. Baseline characteristics of the selected couples 

Characteristics 
Cases  
n=76 

Controls  
n=152 

p 

Age (years) 36.3±3.7 36.4±3.8 0.88 

BMI (Kg/m2) 23.1±4.7 23.2±4.6 0.88 

Duration of infertility (years) 4.3±2.0 4.4±2.3  0.75  

Patients with previous pregnancies   0.61 

 with miscarriage 17 (22%) 31 (20%)  

 with delivery 3 (4%) 11 (7%)  

Number of previous IVF cycles   0.65 

 0 45 (59%) 81 (53%)  

 1-2 25 (33%) 59 (39%)  

 3-5 6 (7%) 12 (8%)  

FSH (mIU/ml) 7.7±3.0 7.1±2.2 0.08 

AMH (ng/ml) 2.1 (1.3-3.1) 1.9 (1.0-3.6) 0.73 

Sperm concentration (106/ml) 47 (6-83) 32 (8-80) 0.14 

Primary indication for IVF   0.62 

 Female 15 (20%) 20 (13%)  

 Male 16 (21%) 35 (23%)  

 Female - Male 14 (18%) 32 (21%)  

 Unexplained 31 (41%) 65 (43%)  
 

Data is reported as Mean±SD, Median (IQR) or Number (%).BMI: Body Mass Index. IVF: 
In Vitro Fertilization. FSH: Follicle Stimulating Hormone. AMH: Anti-Mullerian Hormone 
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Using standard IVF or ICSI, 441 and 853 oo-
cytes were inseminated in cases and controls, re-
spectively. On the day of embryo transfer, 103/ 

441 (23%, 95%CI: 20-28%) and 195/853 (23%, 
95%CI: 20-26%) good quality embryos were rec-
orded, respectively (p=0.84). Moreover, a total of 

Table 2. Characteristics of the IVF cycles in cases and in controls 

Characteristics 
Cases Controls 

p 
N= 76 N=152 

Protocol of ovarian stimulation   0.89 

 Protocol with GnRH agonists 11 (14%) 21 (14%)  

 Protocol with GnRH antagonists 65 (86%) 131 (86%)  

Total amount of FSH used (IU)  1983±867 2067±946 0.52 

Duration of stimulation (days)  9.1±1.8 9.1±1.8 1.00 

Number of follicles ≥ 14 mm 7.4±3.3 6.9±3.8 0.33 

Oocyte retrieved    0.69 

 1-4 17 (22%) 42 (28%)  

 5-9 39 (51%) 73 (48%)  

 >9 20 (26%) 37 (24%)  

Insemination   0.65 

 Standard IVF 47 (62%) 99 (65%)  

 ICSI 25 (33%) 42 (28%)  

 Both 4 (5%) 11 (7%)  

Number of inseminated oocytes  5 (4-8) 5 (4-7) 0.57 

Fertilization rate (%) 74 (53-100) 67 (50-83) 0.40 

Culture medium   0.39 

 Sequential 59 (78%) 110 (72%)  

 Single 17 (22%) 42 (28%)  

Cancelled or delayed embryo-transfera 12 (16%) 33 (22%) 0.38 

 No viable embryos 1 (1%) 5 (3%) 0.67 

 Freeze -all 11 (14%) 28 (18%) 0.58 

No of transferred embryos per patienta   0.56 

 1 24 (37%) 43 (36%)  

 2 40 (63%) 76 (64%)  

No of good-quality transferred embryos per patienta   0.16 

 0 4 (6%) 19 (16%)  

 1 33 (52%) 52 (44%)  

 2 27 (42%) 48 (40%)  

Pregnanciesa    

 Serum hCG positive 22 (29%) 40 (26%) 0.67 

 Clinical pregnancy 21 (28%) 35 (23%) 0.45 

No of cryopreserved embryos   0.10 

 0 50 (66%) 78 (51%)  

 1-2 20 (26%) 53 (25%)  

 3-5 6 (8%) 21 (14%)  

No of cycles with subsequent frozen embryo transfer 19 (25%) 51 (34%) 0.22 

Cumulative clinical pregnancies per cycle 29 (38%) 53 (35%) 0.63 

 Singletons 26 (90%) 46 (87%) 
1.00 

 Twins 3 (10%) 7 (13%) 

Pregnancies ongoing (≥13 weeks) or to term 20 (69%) 43 (79%) 0.28 

Overall implantation rate 33/126 (26%)b 60/247 (24%) 0.71 
 

a In the fresh cycle. b In one cycle a pregnancy was obtained both in the fresh (abortion) and in the frozen 
embryo transfer. Data is reported as mean±SD or number (%) or median (IQR). IVF: In Vitro Fertilization; 
hCG: Human Chorionic Gonadotropin 
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38 and 99 good quality blastocysts were cryo-
preserved giving a GQI equal to 32.0% (95%CI: 
27.8-36.5%) and 34.5% (95%CI: 31.3-37.8%) in 
cases and controls, respectively (p=0.37). The me-
dian GQI was 33.0% (20.0-50.0%) and 33.0% 
(25.0-50.0%), respectively (p=0.40).      

Study groups and GQI were not significantly 
correlated with point-biserial correlation coeffi-
cient r=0.047, p=0.48. A linear regression analysis 
confirmed that the association between GQI and 
the status of case/control was not statistically sig-
nificant (B=0.024, p=0.48).  

A multiple regression was run to predict GQI 
from age (female and male), AMH, number of 
inseminated oocytes, duration of stimulation, 
sperm concentration, and type of culture medium. 
The multiple regression model weakly, but statis-
tically significantly, predicted the GQI F (8, 219)= 
2.245, p=0.025, adj. R2=0.042). The regression 
coefficient associated with the status of case/ con-
trol was slightly higher (from 0.024 to 0.028) after 
adjusting for above mentioned variables. Among 
considered variables, the number of inseminated 
oocytes added statistical significance to the pre-
diction, p<0.05. Regression coefficients and stand-
ard errors can be found in table 3.  

The crude OR for cumulative pregnancy in cases 
compared to controls was 1.153 (95%CI: 0.651-
2.039). After adjusting for confounding factors 
(mentioned above), the OR was 1.077 (95%CI: 
0.585-1.982). 

Discussion 
From the results of our study, it appears that 

when the unique scheduled activity in the IVF 
laboratory is preparation of culture dishes for the 
day after, the lab staff can have a day off, by 
means of preparing media the day before, achiev-
ing similar embryological outcomes. Our results 

are quite novel since this specific aspect has been 
given scanty consideration in the literature and 
can be considered reassuring for those who have 
the opportunity to have a day off for the entire 
IVF lab staff. It is likely that this opportunity is 
related to the number of cycles performed in the 
IVF center since the higher the number of cycles, 
the lower the chance to have a day without medi-
cal or embryological activities. Of note, in our 
center (performing about 500 fresh and frozen 
cycles per year), at least 50% of Sundays can be 
considered as "non-working" according to the 
scheduled activities. Since at least 50-60% of IVF 
clinics in Europe perform a similar or lower num-
ber of cycles per year (21), it is believed that our 
data can be useful to a large proportion of people 
involved in IVF activities. 

The issue of programming IVF cycles in order to 
avoid weekends has been addressed since the ear-
ly days of IVF (1), mainly focusing on ovulation 
trigger and timing of embryo transfer, but in gen-
eral, the needs of the laboratory staff have re-
ceived far less attention than they deserve.  

It has been reported that embryo culture media 
can deteriorate during storage (22, 23), and since 
they have a key role in embryo development pro-
viding a proper environment with possible long-
term consequences, it is of utmost importance to 
accumulate data regarding quality and safety. 
However, available data from the mentioned stud-
ies are derived from analyses on long-term storage 

or considering time from production date to usage 
(18). Here, in the absence of proof to the contrary, 
a difference in pre-incubation time as short as 24 
hr does not have significant effects on the quality 
of culture media. Of note, culture media used for 
zygotes up to day 3 are generally used for 48 hr of 
culture plus pre-incubation time; a condition simi-

Table 3. Summary of multiple regression analysis to predict the "Good Quality Index" 

Variable B SEB β p 

Intercept 0.672 0.203   

Case (value=1) – Control (value=2) 0.028 0.034 0.054 0.41 

Age (female) -0.010 0.005 -0.151 0.07 

Age (male) 0.002 0.003 0.056 0.49 

No of inseminated oocytes -0.023 0.006 -0.244 0.001 

Days of stimulation 0.001 0.009 0.005 0.94 

Sperm concentration (106/ml) 0.001 0.000 0.126 0.06 

Culture medium (1=sequential; 2= single) -0.011 0.037 -0.019 0.80 
 

B= Unstandardized Regression Coefficient; SEB=Standard Error of the Coefficient; β= 
Standardized Coefficient 
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lar to that of IVF dishes used for our cases in the 
present study.  

The design of the study gave two groups with 
comparable basal characteristics, and our results 
can be considered reasonably unbiased. In fact, 
the matching criteria were chosen in order to limit 
the effect of possible confounding factors on the 
main outcome. In addition to age, which has been 
reported to influence embryo quality (24, 25), 
length of stimulation and number of available oo-
cytes were used in order to control for individual 
response to ovarian stimulation and for possible 
modifications in the timing of triggering in order 
to avoid oocyte retrievals during weekends. More-
over, the multiple regression analysis also allowed 
for the determination of the overall fit of the mod-
el and the relative contribution of each of the pre-
dictors to the total variance explained. In this 
case, additional variables were included for their 
possible contribution to embryonic development, 
namely age of the male partner and sperm concen-
tration (26-28) and type of culture medium (29).   

Of note, as suggested by the regression analysis, 
the GQI was not significantly affected by basal 
characteristics but the number of available oo-
cytes.  

The main clinical outcomes such as clinical 
pregnancy rate per cycle and cumulative implanta-
tion rate, were similar between groups. Although 
this data seems to be reassuring, confirming our 
main findings, it should be noted that the present 
study was not designed to highlight differences in 
pregnancy rates and that the power of the study 
was inadequate to draw conclusions on this spe-
cific aspect.  

Some shortcomings of our study have to be rec-
ognized. First, this is a retrospective study, and 
although it was performed in a matched case-
control setting with comparable basal characteris-
tics, it can not be concluded that untested varia-
bles could influence the results. As usual, in these 
study protocols, unbalanced presence of con-
founding factors may explain the differences, 
therefore results should be considered with pre-
cautions.  

Second, the study was designed with the main 
outcome of good quality embryos per inseminated 
oocytes. This is a widely used strategy for IVF 
cycle evaluation, but it has to be mentioned that it 
suffers from subjectivity and when studying the 
effect of a procedure on clinical outcome, the 
preferable endpoint should be childbirth. Moreo-
ver, since age of culture media has been reported 

to be associated with birthweight of IVF babies 
(18, 29), neonatal outcomes should be taken into 
account as well. Of note, these endpoints require a 
very large sample size since differences between 
cases and controls are expected to be small. Third, 
the predicted sample size has not been entirely 
achieved. In fact, the actual number of considered 
oocytes was 10-15% lower than expected. It has 
to be recognized that this aspect did not dramati-
cally lower the power of the study (from 80% to 
73%) and that the inclusion of further cycles in 
the past was not feasible due to significant chang-
es in standard operating procedures. On the con-
trary, during the study period, no changes were 
made to laboratory procedures or staff. Finally, 
two main culture strategies (single and sequential) 
were used with ready-to-use formulation, and no 
differences were seen when considering this vari-
able. However, caution is needed when extrapo-
lating our results to laboratories using different 
culture conditions or type of media. In fact, it is 
conceivable that variables such as type of storage 
and incubation, composition of media, protein 
supplementation and type of plastics could play a 
role.  
 

Conclusion 
In conclusion, the key message of our study is 

that, given the above mentioned limitations, cul-
ture media can be prepared two days before oo-
cyte retrieval without a relevant effect on embryo-
logical parameters. Many embryologists could take 
advantage of these data when planning activities 
in order to avoid the laboratory staff to be on duty 
seven days a week. Further data are warranted in 
order to clarify if effects smaller than those sup-
posed in the present study can exist and to shed 
more light on safety aspects of similar procedures 
in terms of the health of newborns.  
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