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Opinion

The vast evolution in in vitro fertilization (IVF) and human
genetics over the past 30 years made it possible to develop
preimplantation genetic diagnosis (PGD) for couples’ carriers of
genetic diseases. The indications for PGD are genetic disorders with
a risk of 225% for offspring to be affected by monogenic diseases
with recessive, dominant and X-linked inheritances, translocations
or other chromosomal aberrations. This technology is wildly
accepted as being robust, sensitive and highly accurate, precluding
misdiagnosis by allowing the amplification of both the familial
mutation and several flanking informative polymorphic markers
[1,2], thereby dramatically reducing the risk of misdiagnosis due
to allele dropout of the mutated allele [3]. Thus, although these
couples are usually fertile, PGD ensures the birth of an unaffected
child and avoid pregnancy with affected fetuses that obligate
termination of the pregnancy.

The current study was designed to identify variables associated
with success and failure of IVF-PGD treatment in fertile patients
with a genetic risk, in order to choose for them the preferred
treatment. The study was approved by the ethics committee
(#0748/15) and included 148 cycles of 23 women who underwent
PGD due to severe genetic conditions that were unsuccessful and
conceived spontaneously soon after (within one year) the last failed
PGD cycle. The control group included 86 cycles of 63 women who
underwent PGD within the same time period and had a successful
pregnancy and delivery within 1-2 cycles. Mean age (31.9£3.9 vs.

30.6%4.5 years) and history of previous pregnancies (0.7+£0.8 vs.
0.8+0.9), were similar for the study and control groups. The study
group had significantly more previous spontaneous pregnancies
(2.3£1.7 vs. 1.6x1.4, p<0.05) and more terminations of pregnancy
due to an affected fetus (1.6+1.5 vs. 0.7+0.9, p<.05), which is
indicative of their fertility potential. The women in the study group
started significantly more cycles compared to the controls (6.4+3.3
vs. 1.4£0.5, p<.05), but significantly more of them were cancelled
(0.5 £ 0.9 vs. 0, p<.05) due to poor ovarian response (Table 1).
Altogether, the study group had a mean of 5.9+3.3 cycles with no
pregnancy, compared to the control group in which each woman
became pregnant following only 1.4+0.5 cycles (p<.05). Although
the women in the study group received a higher dose of FSH analog
in each ovarian stimulation IVF-PGD cycle, they responded with
lower estradiol blood levels (p<.05). The progesterone levels and
the endometrium thicknesses, however, were not different between
the two groups (p>.05) (Table 1). The women in the study group
had significantly fewer oocytes and embryos than the control,
in each treatment cycle, i.e. they had significantly fewer mature
oocytes (7.8+5.7 vs. 13.1+7.6), less embryos (5.8+4.5 vs. 10.1+5.8),
less embryos were biopsied for PGD (4.0+3.4 vs. 7.4+4.0) and thus
the number of healthy embryos available for transfer in each cycle
was also significantly reduced (1.5+1.2 vs. 2+0.9; p<0.05). The
cumulative fertilization and embryo development in all cycles that
each woman underwent were compared between groups and the

results show that in total, more oocytes were retrieved for each
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women in the study group compared to the control group (60.3+58.8
vs. 21.1+£13, p<.05), more embryos were derived (34.4+30.8 vs.
13.848.8 p<.05), and more healthy embryos were transferred
following biopsy and diagnosis (8.7+6.8 vs. 2.8+1.5, p<.05; (Table
2). In addition, the women in the study group had fewer unaffected
embryos for transfer per cycle than the control group (1.4+1.2 vs.
3.4+3.7; p<.05,). However, when taking into account all PGD cycles
that each woman accomplished, we found that those in the study

group had more unaffected embryos available for transfer than
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those in the control group (9.7+9.5 vs. 4.4+2.4, p<0.05; (Table
3), but still they failed to conceive. Moreover, the percentage of
termination of pregnancies (TOP) in the study group was also
high 34% (15 TOP out of 44 spontaneous pregnancies, with each
patient having 1-4 spontaneous pregnancies following PGD failure).
All these patients however, when quitting PGD and switching to
natural conception, have delivered healthy babies (29 babies born
for these 23 patients).

Table 1: Controlled ovarian hyperstimulation data for the two study groups.
Study Conceived spontaneously within one year | Control Successful PGD 86
after the last failed PGD cycle 148 cycles cycles | RELLG
Average cycles/woman 6.4+3.3 1.4+0.5 S
Average cancelled cycles/woman 0.5+0.9 0 S
Average cycles with OPU/woman 5.9+3.3 1.4+0.5 S
FSH analog/cycle (IU/ml) 3262+1683 26961376 S
Estradiol level/cycle (pg/ml) 1854+1589 3104+1819 S
Progesterone level/cycle (ng/ml) 1.2+1.1 1.1+1.0 NS
Endometrium thickness/cycle19 9.1+1.7 9.1¥1.9 NS
OPU - Ovum Pick-Up; FSH - follicle-stimulating hormone; S - Significant p<.05; NS - non significant p>.05
Table 2: Cumulative fertilization and embryo development results per woman.
Study Control p value
OPU/woman 60.3+58.8 21.1+13.0 S
Fertilization rate (%) 66.5+19.5 72.7£17.0 NS
2PN embryos/woman 34.4+30.8 13.8+8.8 S
Number of biopsied embryos/woman 23.9+22.9 10.1+5.5 S
Biopsied embryos/2PN (%) 72.0£23.5 80.7+24.7 NS
# of ET/woman 8.7+6.8 2.8+1.5 S
OPU = ovum pick-up; ET = embryo transfer; S — Significant p<.05; NS — non significant p>.05
Table 3: Number of disease-free embryos diagnosed by PGD.
Study Control p value
Per cycle 1.4+1.2 3.4+3.7 S
Per woman 9.7+9.5 4.4+2.4 S
S - Significant p<.05

In conclusion

The current study classified women who achieved pregnancy of
healthy offspring from PGD within a reasonable number of cycles,
and differentiate them from those who conceived spontaneously
and underwent invasive prenatal testing (CVS or amniocentesis).
Our result show that suboptimal ovarian response to FSH
stimulation may assist in switching women from PGD back to
spontaneous pregnancy. Having not achieved a pregnancy following
PGD, the women in the study group underwent repeated PGD cycles
and although having many healthy embryos for transfer they did
not conceive. This may indicate a problem that originated from

the ovarian stimulation procedure that resulted in a lower oocyte
quantity together with inadequate maturity and competence of
the oocytes to develop into implanted embryos (i.e., lower oocyte
quality). Although not analyzed in this study, we still cannot exclude
the possibility that sperm factors can sometimes also contribute to
the PGD failure, as may the female age, body mass index, ethnicity,
ovarian dysfunction, and broader demographic profiles [4-6].
While the use of IVF has been reported to be suitable for many
infertile and PGD couples, a specific group pf patients can fail PGD
mainly due to low quality and quantity of oocytes/embryos [7].

During the growth phase of folliculogenesis, the oocyte produces
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and accumulates molecules and organelles that are fundamental
for the development of the preimplantation embryo. Ovulation of
the oocyte is concomitant to its maturation that is accompanied by
completion of the first meiosis and entrance into the second meiosis
until arrest at the MII stage. An inability to properly complete the
maturation process will lead to meiotic errors that will result in
aneuploid oocytes and embryos. This nuclear oocyte maturation
is accompanied by cytoplasmic maturation that is crucial for
developmental competence.

The results of the present study thus suggest that fertile women
with inadequate ovarian response during in vitro fertilization may
sometimes not benefit from PGD, and thus spontaneous pregnancy
combined with prenatal diagnosis may be preferable for them,

despite the added risk of invasive prenatal tests.
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