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ABSTRACT

Objective: To investigate the relation between maternal
age and embryo quality in choosing how many embryos
should be transferred to obtain high pregnancy rates with
minimal risk of multiple gestations.

Methods: Cross-sectional study, with secondary data
analysis, including infertile couples undergoing Intracyto-
plasmic Sperm Injection, between 2005-2013, in the As-
sisted Fertilization Center - Fertility. The data was analyzed
using the SPSS 16.0, in a descriptive and bivariate way
using the chi-square test, P <0.05. Approved by the CEP
UNISUL.

Results: 54.8% of pregnancies occurred with women < 35
years. The prevalence of single pregnancy was 2.42 times
the multiple pregnancies and no significant increase in mul-
tiplicity in the transfer of 3 or 4 embryos. The percentage
of positive pregnancies was prevalent in the age group <
35 years, regardless of embryo quality. Regardless of age,
the greater the number of high quality transferred embry-
os, the higher the multiplicity. This was not observed with
low-quality embryos. With high quality embryos, the prev-
alence of positive pregnancies in middle age women was
9% lower when compared to those aged < 35 years, with
a P = 0,310. With low-quality embryos, the prevalence of
positive pregnancy in this age group was 39% lower when
compared to those aged < 35 years, with a P < 0.01.
Conclusion: The greater the number of high quality trans-
ferred embryos, the higher the multiplicity. However, this
relationship is not true for low quality embryos. When only
high quality embryos are transferred, the patients with
intermediate age have similar pregnancy results to those
from younger patients. Already with low-quality embryos,
this same age group presents similar pregnancy results to
older patients.

Keywords: Assisted reproduction, Embryo quality, Em-
bryo transfer, Multiple pregnancies

INTRODUCTION

A multiple gestation is the most common iatrogenic
complication of Assisted Reproductive Techniques (ART),
being responsible for the increase in the incidence of ma-
ternal, fetal, perinatal, newborn and child morbidity and
mortality (Lee et al., 2006; Paperstraten et al., 2008;
Gerris, 2009; Graner & Barros, 2009; Luke et al., 2010).
Among the complications related to the newborn, the rates
of stillbirth, low birth weight and neurological disabilities
are the most frequent (Kalu et al., 2008; Gelbaya et al.,
2010; Barri et al., 2011; Sullivan et al., 2012). Among the
most frequent maternal complications we have hyperten-
sion, gestational diabetes and post partum hemorrhage
(Kalu et al., 2008). Moreover, because of the greater like-
lihood of complications during pregnancy, we have high-
er rates of prematurity and preterm labor (PPT) (Practice
Committee of American Society for Reproductive Medicine,
2012).

In addition to the clinical problems, multiple gesta-

tions also cause major economic and social consequences
(Lee et al., 2006; Kalu et al., 2008; Paperstraten et al.,
2008; Gerris, 2009; Kutlu et al., 2011; Martini et al., 2011;
Lawlor & Nelson, 2012; Practice Committee of American
Society for Reproductive Medicine, 2012). High costs are
related to maternal hospitalization, cesarean section and
neonatal intensive care, the most frequent (Kalu et al.,
2008; Practice Committee of American Society for Repro-
ductive Medicine, 2012). The long-term costs are associat-
ed with chronic diseases, rehabilitation and investment in
special education (Practice Committee of American Society
for Reproductive Medicine, 2012).

For these reasons, experts have tried to reduce the
number of embryos transferred per cycle in order to re-
duce multiplicity without affecting pregnancy rate (Kalu et
al., 2008; Kutlu et al., 2011; Practice Committee of Amer-
ican Society for Reproductive Medicine, 2012). In some
places, guidelines have been created to suggest the num-
ber of embryos to be transferred according to patient age,
embryo quality and failure in previous proceedings (Kalu
et al., 2008; Bromer et al., 2009; Kutlu et al., 2011; The
Practice Committee of the American Society of Reproduc-
tive Medicine and the Practice Committee of the Society for
Assisted Reproductive Technology, 2013). Elsewhere, laws
were created forcing assisted reproduction clinics to reduce
this number, often times being mandatory to transfer a sin-
gle embryo (Lee et al., 2006; Kalu et al., 2008; Kutlu et al.,
2011; The Practice Committee of the American Society of
Reproductive Medicine and the Practice Committee of the
Society for Assisted Reproductive Technology, 2013). In
Brazil, there are no laws, and just a handful of guidelines.
There is a resolution of the Federal Council of Medicine
(Conselho Federal de Medicina - CFM - n° 2013/13) which
limits the number of embryos to be transferred depending,
solely, on the age of the woman (CFM, 2013).

Thus, this work aims to investigate the relation be-
tween maternal age and embryo quality in choosing how
many embryos should be transferred to obtain high preg-
nancy rates with minimal risk of multiple gestations.

MATERIALS AND METHODS

This is a retrospective cross-sectional study. We ana-
lyzed information from all infertile couples undergoing In-
tracytoplasmatic Sperm Injection (ICSI) between January
1st/2005 and December 31%/2013; totaling 2649 couples,
in a private center of Assisted Human Reproduction.

We included in the study all infertile couples, charac-
terized by their inability of pregnancy after one year of
regular sexual intercourse without using contraception and
undergoing ICSI.

Within 10 days after the embryo transfer, we carried
out a quantitative dosage of serum levels of the B sub-
unit of human chorionic gonadotropin (B-hCG), indicative
of positive pregnancy. Clinical pregnancy was confirmed
through the detection of the gestational sac and the fe-
tal heartbeat in a transvaginal pelvic ultrasound per-
formed by 3 to 4 weeks after the embryo transfer. The
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number of gestational sacs defined the implantation rate
with heartbeat divided by the total number of embryos
transferred.

We took off the infertile couples who had, at the end
of the procedure, multiple monozygotic pregnancies, preg-
nancy from egg donation and/or frozen material, absence
of embryo transfer, ectopic or biochemistry pregnancy,
abortion without identification of gestational sac or that did
not show the variables of interest to the study in the da-
tabase, namely, women’s age at the puncture of oocytes,
embryo quality, number of gestational sacs on transvagi-
nal pelvic ultrasonography and number of embryos trans-
ferred.

The embryo quality classification was based on crite-
ria determined in an Expert Meeting on Assisted Repro-
duction, composed of members of the European Society
of Human Reproduction and Embryology (ESHRE), held in
Istanbul, which defined a globally accepted consensus (Al-
pha scientists in Reproductive Medicine and ESHRE Special
Interest Group of Embryology, 2011). Basically, classify
embryonic evaluation by days of evolution. Thus, on Day
0, to evaluate characteristics of the oocytes such as mo-
lecular anatomy and cell cytoplasm. On Day 1, fertilization
and zygote. Fertilization is assessed by the presence of two
pro nuclei and the formation of the second polar body; the
zygote is analyzed for the presence of early and pronuclear
morphology cleavage. On days 2, and 3, evaluating frag-
mentation, multinucleation, cleavage rate and cell size. On
Day 4, morula stage, we observed the degree of compres-
sion between cells. Now, on Day 5 blastocyst stage, the
importance is in the inner cell mass and firmly adhered to
the presence of hatching, hatching blastocyst in the culture
medium. Each embryo is evaluated in each of these crite-
ria, the higher the score, the better the quality.

The medical records of the patients included in this
study were filed, in addition to being available for consul-
tation in digitized format. All clinical and laboratory data
relating to each of the procedures performed were entered
in an electronic database (Access format) by qualified and
properly trained personnel.

The electronic database was converted to an Excel
spreadsheet for statistical analysis purposes in SPSS 16.0.
Descriptive analysis was performed initially and after, a bi-
variate analysis was carried out between the independent
variables and the outcome variable for single or multiple
gestations. For the bivariate analysis, we used the Chi-
square test for comparison of two or more proportions with
a significance level of 5% (value of P < 0.05). The mea-
sure of Association used was the prevalence ratio (PR) with
95% confidence interval.

This work is free from conflict of interest between re-
searchers and participants. Data collection was started
after approval of the Committee of Ethics in Research
(CER) with Human Beings of the University of Southern
Santa Catarina (UNISUL), as opinion embodied number
527.059.

RESULTS

General Data

There were 2,649 couples participating in this study.
Of these, 417 were excluded because they did not sub-
mit their embryonic transfer; 28, for having an abortion
without identification of the gestational sac; 12, by ectopic
gestation and 25, for biochemical pregnancy, totaling 482
excluded couples, which resulted in the inclusion of 2,167
couples. Of these, 1,421 didn’t get pregnant, while 746
had their pregnancies confirmed by positive 3 hCG associ-
ated with the identification of the gestational sac.

According to age distribution of women undergoing
ICSI, 46.8% were aged < 35 years at the moment of oo-
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cyte puncture. While the percentages of intermediate age

groups of = 40 years were similar (27.6% vs. 25.6%).
Among couples with positive pregnancy, 54.8% were

aged < 35 years at the time of oocyte puncture (table 1).

Table 1. Distribution of the women’s age accord-
ing to the gestational outcome
Negative pregnhancy Positive pregnancy
n (0/0) n (c'/o)
Age (years)
< 35 605 (42.6) 409 (54.8)
36 a 39 402 (28.3) 197 (26.4)
= 40 414 (29.1) 140 (18.8)

Prevalence of single and multiple gestations
according to age and number of embryos transferred

The prevalence of single gestations, when two em-
bryos were transferred was 2.42 times that of multiple
gestations. When three embryos were transferred, it was
1.88 times that of a single gestation. And with the trans-
fer of four embryos, this prevalence was 2 times higher
(P< 0.01). However, there was no statistical difference
in the rate of single gestation when we compared the
transfer of three and four embryos with two embryos
(Table 2).

Table 2. Relationship between number of embry-
os transferred and single and multiple pregnancy
rates

Single Multiple
gestation | gestation PR Total
n (%) n (%)

N© embryos

1 53 (100) - - 53

2 288 (70.8) | 119 (29.2) | 2.42* 407

3 167 (65.2) 89 (34.8) | 1.88%* 256
4 20 (66.7) 10 (33.3) | 2.00%* 30
Total 528 218 - 746
* P <0.01

Prevalence of single and multiple gestations in
accordance with the age and quality of embryos
transferred

When were transferred high quality embryos, there
was also no significant difference in gestation outcome of
when patients aged between 36 and 39 years when com-
pared to those < 35 years (PR 0.91). However, when com-
pared with patients > 40 and < 35 years, the prevalence
of positive pregnancy was 28% lower in older patients (PR
0.72) (P < 0.01). Within the comparison of age groups of
36 to 39 and = 40 years, we obtained 21% (PR 0.79) of
positive pregnancies, lower in older patients, with a p value
of < 0.05 (Table 3).

When poor-quality embryos were transferred, the
prevalence of positive pregnancy within the age range
of 36 and 39 years was 39% lower when compared to
that of the age group < 35 years (PR 0.61), P < 0.01.

This same significance was observed when we compared
the age groups = 40 and < 35 years, in which the prevalence
of positive pregnancies was 38% lower in older patients (PR
0.62). However, with the comparison between the ages of
36 to 39 and = 40 years, there was no prevalence of positive
pregnancies between ages (PR 1.02), P = 0,925 (Table 3).
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Table 3. Comparison of pregnancy outcomes among age groups according to embryo quality
Positive PR Negative PR Total
pregnancy n(%) pregnancy n(%)
Quality Age group (years)
< 35 284 (47)* 1.00 323 (53)* 1.00 607
High 36 a 39 123 (43)t 0.91 162 (57)t 1.07 285
> 40 75 (34)t 0.72 142 (66)t 1.24 217
< 35 125(31.0)* 1.00 282 (69.0)* 1.00 407
Low 36 a 39 74 (19.0)* 0.61 314 (81.0)* 1.17 388
> 40 65 (19.4)* 0.62 271 (80.6)* 1.16 336
*pP <0.01 tP<O0.05

Prevalence of single and multiple gestations with
high quality embryo transfer according to age

With the transfer of two high quality embryos in the
group-aged < 35 years, we had 30.7% of multiple gesta-
tions. Now, when three high-quality embryos were trans-
ferred, there was an increase of 32% in the multiple ges-
tation rate, with a P = 0.009. With the transfer of four
embryos, we had 100% of single gestations, representing
only 2 cases, and therefore not included in the test of lin-
earity (Table 4).

With the transfer of two of high quality embryos in the
group aged between 36 and 39 years, we had 31.3 of mul-
tiple gestations. When three high-quality embryos were
transferred, there was a 17% increase in multiplicity. With
four embryos transferred, this same rate was 2.66 times
higher when compared with the transfer of two embryos.
Comparing three and four embryos, we found a prevalence
of 2.27 times more multiple gestations (83.3% vs. 36.6),
as more embryos were transferred. (P = 0.004) (Table 4).

With the transfer of two high quality embryos in the
group aged = 40 years, we had 4% of multiple gesta-

tions. When three high-quality embryos were transferred,
there was an increase of 3.8 times in multiplicity. With four
embryos, the prevalence of multiple gestations was 8.32
times that of two embryos. Comparing three and four em-
bryos, we found a prevalence of 2.2 times more multiple
gestations (33.3% vs. 15.2%) when more embryos were
transferred. (P = 0.001) (Table 4).

Prevalence of single and multiple pregnancies
with low-quality embryo transfer according to age

With the transfer of two low quality embryos in the
group aged < 35 years, we had 30% of multiple gesta-
tions. When three low-quality embryos were transferred,
there was an increase of 21% in multiplicity, (P = 0.470).
When four embryos were transferred, we had 100% of sin-
gle gestations, representing only 2 cases, and therefore
not included in the linearity test (Table 5).

With the transfer of two low quality embryos in the
group aged between 36 and 39 years we had 34.5% of
multiple gestations. When three low-quality embryos were
transferred, in this same group, there was a 26% drop

nancy rates by age group

Table 4. Association between the number of transferred high quality embryos and single and multiple preg-

Single gestation Multiple gestation
n (%) PR n (%) PR P* Value

Age group N© Embryos

1 13 (100) - 0 (00.0) - 0.009
< 35 years 2 142 (69.3) 1.00 63 (30.7) 1.00 -

3 38 (59.4) 0.85 26 (40.6) 1.32 -

4 2 (100) - 00 (00.0) - -

1 9 (100) - 0 (00.0) - 0.004
36 e 39 years 2 46 (68.7) 1.00 21 (31.3) 1.00 -

3 26 (63.4) 0.92 15 (36.6) 1.17 -

4 1(16.7) 0.24 5 (83.3) 2.66 -

1 11 (100) - 0 (00.0) - 0.001
> 40 years 2 24 (96.0) 1.00 1 (04.0) 1.00 -

3 28 (84.8) 0.88 5 (15.2) 3.80 -

4 4 (66.7) 0.69 2 (33.3) 8.32 -

* P for linear trend test (chi-square Pearson)
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Table 5. Association between the number of transferred poor quality embryos and single and multiple preg-
nancy rates by age group
Single gestation Multiple gestation
n (%) PR n (%) PR P * Value
Age group N© Embryos
1 8 (100) - 0 (00.0) - -
< 35 years 2 42 (70.0) 1.00 18 (30.0) 1.00 0.470
3 35 (63.6) 0.90 20 (36.4) 1.21 -
4 2 (100) - 0 (00.0) - R
1 5 (100) - 0 (00.0) - -
36 e 39 years 2 19 (65.5) 1.00 10 (34.5) 1.00 0.432
3 29 (74.4) 1.13 10 (25.6) 0.74 -
4 1 (100) - 0 (00.0) - -
1 7 (100) - 0 (00.0) - -
> 40 years 2 15 (71.4) 1.00 6 (28.6) 1.00 0.893

* P for linear trend test (chi-square Pearson)

in multiplicity, with P = 0.432. When four embryos were
transferred, we had 100% of single gestations, represent-
ing only 1 case, and therefore not included in the linearity
test (Table 5).

With the transfer of two low quality embryos in the
group aged = 40 years, we had 28.6% of multiple ges-
tations. When three and four low-quality embryos were
transferred, there was a fall of 27% and 46% in multiplici-
ty, respectively, when compared to the rates of transfer of
two embryos. Comparing three and four embryos, we had
a fall rate of 26% (15.4% vs. 20.8%) in multiplicity when
more embryos were transferred. It is important to notice
that all values mentioned above are not statistically signif-
icant (P = 0.89) (Table 5).

DISCUSSION

Based on data from approximately 10 years performing
ICSI, this study showed that the vast majority of patients
who seek treatment to get pregnant, were aged < 35 years
at the time of oocytes puncture. While the percentages of
those aged > 40 years were similar. These same propor-
tions were found in a study by Graner & Barros (2009), ev-
idencing 45.8% of patients aged < 35 years, 29% between
36 and 39 and 25.2%, = 40 years. According to Braga et
al. (2015), in a study with 1,497 couples undergoing ICSI,
46.49% were aged < 35 years at the time of puncture. The
age groups considered separately, showed a prevalence of
younger women. However, what is observed is that more
than 50% in all the references cited, including in this study,
covers women with age greater than 35 years. This fact is
entirely related to modern society, i.e. women investing in
career and postponing motherhood.

When associating age with positive pregnancy rates,
we found a majority of pregnancies occurring at age <
35 years, followed by intermediate age and, lastly, = 40
years. These results were very similar to those obtained by
RedLara, with the exception of the intermediate band. The
rates observed in recent years, for this institution, were:
42% for patients < 34 years, 35% for those between 35
and 39 years and 20% for patients > 40. In relation to the
range 36 to 39, the rate found in the current study was
somewhat lower than that of RedLara (26.4% vs. 35.0%)
because the range of this one includes patients with 35
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years (Zegers-Hochschild et al., 2013). This data shows
that the woman’s age is an important prognostic factor
for positive pregnancy outcomes. And, even with the bio-
logical difficulty in this context, with the advancement of
medicine, it is possible to reach 45% of pregnancies in
older patients.

The relationship between the number of embryos
transferred and single and multiple gestations denoted a
significant increase of 29.2% in multitude with the transfer
of 2 embryos. However, the significance was not viewed
with the transfer of 3 or 4 embryos. These findings were
also observed by RedlLara (Zegers-Hochschild et al., 2013),
which featured multiple gestation rates increase of 22.4%
with the transfer of 2 embryos. With 3 or 4 embryo trans-
fers, there was no significant difference. We, then, con-
cluded that the increase in the number of embryos trans-
ferred does not necessarily correlate with the likelihood
of pregnancy, being relevant to consider embryo quality.
When only low quality embryos are available, there is a
tendency to transfer more, however the potential for im-
plantation of each embryo is directly related to its quality.

Thus, according to the relationship between embryo
quality and pregnancy, high quality embryos transferred
were much more frequent in positive pregnancies when
compared to the negative ones. Already low-quality em-
bryos were mostly present in the negative pregnancies.
This data shows the importance of embryo quality as a
prognostic factor, since it is the morphology of the em-
bryo that is responsible for predicting their ability to deploy
(Tiitinen et al., 2012; Braga et al., 2015).

When they compared the results of pregnancies be-
tween age groups with high and low quality embryo trans-
fers, they approached two important questions that are
presented below.

The percentage of positive gestation at the age group
< 35 years was prevalent, regardless of embryo quali-
ty. This data was confirmed by Braga et al. (2015) that
showed 35.9% of positive pregnancies with high quality
embryos and 35.6% of low quality embryos in patients
aged < 36 years. When the other two age groups were
analyzed, they found a very important drop in the rate
of pregnancies with low quality embryo transfer. However,
this data was different from that of the comparative study
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cited above. According to Braga et al. (2015), there was
no significant difference in the rate of pregnancies with
low or high quality embryo transfer for patients aged > 36
years (31% vs. 31.9%). However, Lee et al. (2006), in a
retrospective study carried out with 584 ICSI cycles, from
2001 to 2004, at the Taiwan University Hospital, showed
49.5% and 25.8% of positive pregnancies with high quality
embryos in young and older subjects, respectively. This
data suggests that embryo quality is more important than
age in order to obtain positive gestation among young pa-
tients, i.e. < 35 years. On the other hand, age becomes a
more important prognostic factor than embryo quality for
patients aged > 35 years.

In addition, in this study we found that with the trans-
fer of high quality embryos, positive pregnancy rates in
intermediate ages, was very close to that of the lower age
group. Which did not occur with patients over 40 years,
which showed a drop in the rate of positive pregnancies.
With low-quality embryo transfers, the rate of pregnancy
presents an important decline with increasing age, show-
ing values very close between 36 to 39 and = 40 years.
This data shows that, depending on embryo quality; the
intermediate age range shall have gestation rates simi-
lar to that of younger or older patients. I.e., when only
high-quality embryos are transferred, the patients aged
between 36-39 years had approximately the same preg-
nancy rate that patients aged < 35 years. With poor-quali-
ty embryos, this same age group had a gestation rate sim-
ilar to that of older patients.

When we joined the number of high-quality embryos
transferred in each age group, with single and multiple
gestations we found that, regardless of age, the greater
the number of embryos transferred, the greater the rate of
multiple pregnancies. According to Bhattacharya & Kamath
(2014), in a revision study, presented data from Cochrane,
reviewed by Pandian et al., and data from the retrospec-
tive study of Licciardi et al., characterizing that multiple
pregnancies are more frequent with the transfer of 3 than
with 2 embryos of high quality (30% vs. 0% and 51% vs.
40.5%, respectively). This is because the implantation ca-
pacity of an embryo is directly related to its morphology.
That is, the better the quality, the greater its ability to
implant.

When we mixed the number of low-quality embryos
transferred in each age group, with single and multiple
gestations, it was noted that, with the transfer of 3 em-
bryos in patients aged < 35 years, there was a non-sig-
nificant increase in the rate of multiple gestations. Already
in the intermediate range, we found a drop in the rate of
multiple pregnancies with the transfer of 3 embryos. The
same occurred with patients aged > 40 years. According
to Gerris (2009), in a mathematical model developed to
check the likelihood of multiple gestations, considering the
rate of implantation in 30%, there are multiple gestation
rates of 10%, 22% and 40% with the transfer of 2, 3 and
4 embryos, respectively. Murray & Norman (2014) found
37.7% and > 45% of multiple pregnancies with the trans-
fer of 2 and more than 3 embryos, respectively. However,
the studies cited above are extremely comprehensive, not
featuring embryo quality nor age of the woman in puncture
time, such data is extremely relevant for choosing how
many embryos to transfer, since they are directly relat-
ed to its ability to implant. In the study under discussion,
even increasing the number of embryos transferred, when
low quality, has not increased multiple pregnancy rates.
This happened, most likely, because embryo implantation
capacity is inversely proportional to the woman’s age at
the time of oocyte puncture.

Thus, it was possible to identify the relationship be-
tween age, number and quality of embryos with simple
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and multiple gestation rates. These findings are important
to prioritize prognostic factors in choosing how many em-
bryos should be transferred in order to obtain high preg-
nancy rates with minimal risk of multiple gestations.

CONCLUSIONS

When not considering embryo quality, there is no sig-
nificant increase in multiplicity with the transfer of more
embryos. Considering embryo quality, the greater the
number of high-quality embryos transferred, the greater
the rate of multiple pregnancies. However, this relation-
ship is not true for low-quality embryos. In addition, when
only high-quality embryos are transferred, the patients at
intermediate age have gestational results similar to those
of younger patients. Already with poor-quality embryos,
this same age group presents gestational result similar to
those from older patients.
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