Low tolerance for complications
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Assisted reproductive techniques can lead to medical complications such as multiple pregnancy

and ovarian hyperstimulation syndrome. A critical appraisal and strategies to reduce the occur-
rence of these complications are discussed in this manuscript. (Fertil Steril® 2013;100:299-301.
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he widespread use of infertility
T treatments such as in vitro fertil-

ization has led to the birth of >5
million babies worldwide. Ovarian stim-
ulation represents a cornerstone for these
therapies aiming to develop multifollicu-
lar growth through gonadotropin admin-
istration. However, these procedures can
lead to medical complications such as
multiple pregnancies and ovarian hyper-
stimulation syndrome (OHSS). In the
United States, twin birth rates rose by
75% from 1980 to 2000 and the rates of
triplet and higher order multiple preg-
nancies rose fourfold over the same
period, which can be attributed almost
entirely to infertility treatments (1, 2).
Pregnancy complications related to
multiple pregnancies include increased
risks of miscarriage, preeclampsia, fetal
growth restriction, preterm delivery,
and elevated perinatal morbidity and
mortality (1).

The reported incidence of OHSS is
3%-6% for the moderate form and
0.1%-2% for severe forms (3). It has
been estimated that worldwide, >200
women suffer annually from severe
OHSS (4). This syndrome remains a
serious problem for specialists dealing
with infertility, being an iatrogenic

complication of a nonvital treatment
with a potentially fatal outcome. OHSS
in The Netherlands and the United
Kingdom demonstrate an incidence of
~3 deaths per 100,000 in vitro fertiliza-
tion (IVF) cycles performed (5, 6).

The negative side effects of aggres-
sive stimulation and multiple embryo
replacement have raised many con-
cerns in the medical community and
world press (e.g., New York Times,
July 7, 2012), encouraging centers to
start mild stimulation protocols and to
implement elective single-embryo
transfer (eSET) policies.

Elective SET is defined as the trans-
fer of a single cleavage-stage embryo or
blastocyst selected from a cohort of
good-quality available embryos. The
largest randomized trial, which
included 11 clinics in Sweden (661 pa-
tients <36 years old), demonstrated
that cumulative live birth rates (one
fresh SET plus one frozen-thawed
SET) were not significantly different
compared with one fresh double-
embryo transfer (DET; 39% vs. 43%),
but the multiple pregnancy rate
decreased from 33% to 0.8% (7).
Furthermore, extending embryo culture
to the blastocyst stage in young women
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(<36 years old) enhances embryo selec-
tion, leading to a 10% increase in deliv-
ery rate (8). An additional improvement
by means of preimplantation genetic
aneuploidy screening (PGS) has been
proposed, but similar live birth delivery
rates per randomized patient were
found in a study including women
<36 years old undergoing eSET
(30.8% wvs. 30.8%) (9). A plausible
explanation is that even if PGS does
select the best embryo, it is possible
that cell removal decreases the benefit
of this strategy. In addition, the
analyzed cell is in many cases not
representative of the whole embryo,
owing to the high mosaicism rate
(~50%) (10, 11).

Mild ovarian stimulation uses a
low dose of gonadotropins to produce
up to ten oocytes. Because GnRh antag-
onists are administered only in the
middle to late follicular phase, an
endogenous intercycle rise in FSH is al-
lowed. Prospective randomized trials
show that, compared with the conven-
tional agonist protocol, antagonists
require fewer days of stimulation, re-
sulting in similar delivery rates (12).
Furthermore, antagonist protocols
have shown a lower incidence of
OHSS in women with polycystic ovary
syndrome (PCOS) (13). Additional po-
tential advantages include a simpler
protocol with less patient discomfort,
a reduced dosage of gonadotropins,
fewer days of monitoring, lower costs,
and a reduced negative psychologic
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impact on infertile couples (14). A noninferiority effectiveness
trial including 404 patients randomly assigned to undergo
either mild treatment with GnRh antagonist combined with
SET or a standard treatment using a GnRH agonist long pro-
tocol and transfer of two embryos found that the proportions
of cumulative pregnancies that resulted in term live births
after 1 year were 43.4% with mild treatment and 44.7%
with standard treatment. The proportion of couples with mul-
tiple pregnancies was 0.5% with mild IVF treatment versus
13.1% with standard treatment. Mean total costs were
€8,333 and €10745, respectively (difference €2,412, 95%
confidence interval [CI] €703-€4,131) (15). A meta-
analysis including three randomized studies demonstrated
that the optimal number of retrieved oocytes depended on
the ovarian stimulation regimen (16). Following mild ovarian
stimulation, the retrieval of a low number of oocytes (4-6)
was associated with the highest chance of ongoing
pregnancy per embryo transferred (29%) (16).

Some studies have also suggested an increased chromo-
somal abnormality rate associated with high-dose stimulation
protocols (17, 18). Haff et al. (19) found that a high oocyte
yield increased the likelihood of chromosome errors in
women <35 years and 35-40 years old undergoing the first
ICSI cycle. A randomized clinical trial found a significantly
lower aneuploidy rate in embryos derived from a mild
stimulation protocol compared with a conventional protocol
using a nine-chromosome panel (1, 7, 13, 15, 16, 18, 21, 22,
X, and Y; 50% vs. 62%) (18).

Triggering final oocyte maturation with GnRH agonist is
an effective alternative to hCG for inducing follicular matura-
tion, with the potential benefit of preventing OHSS (20). Two
randomized studies reported no OHSS cases with GnRh
agonist triggering compared with 30% in the hCG groups
(21, 22). More studies are needed to confirm this observation
as well as to include normogonadotropic and not only PCOS
patients. A significant drawback for this approach is that
GnRH agonist triggering has a combined negative effect on
the function of the corpus luteum and the endometrium (23).
The addition of 1,500 TU hCG at oocyte retrieval has been
shown to overcome the luteal-phase defect, however more
studies are required to establish the best scheme and dosage
protocol (24). A combination of daily intramuscular progester-
one (50 mg) and transdermal E, patches on alternate days
(0.3 mg) has also been proposed (22). This scheme starts after
oocyte retrieval until the 10th week of gestation, achieving
an implantation rate of 36% and ongoing pregnancy rate
of 53% (22).

An alternative approach is to cryopreserve all oocytes or
embryos in patients at risk of OHSS, given the high survival
and pregnancy rates with the currently used vitrification proto-
cols (25-27). Therefore, the achievement of an OHSS-free clinic
relies on the segmentation of IVF treatment: 1) optimization of
the ovarian stimulation, including GnRH agonist triggering in
a GnRH antagonist cycle; 2) highly efficient cryopreservation
methods for oocyte or embryo vitrification; and 3) embryo
replacement in a receptive nonstimulated endometrium in a
natural cycle or with artificial endometrial preparation.

In conclusion, contemporary assisted reproductive tech-
niques should aim not only to improve delivery rates, but

also to increase the safety of these procedures, especially con-
cerning multiple pregnancies and OHSS. Mild ovarian stimu-
lation followed by eSET is the best choice for young women
with good prognosis and high risk for these complications.

REFERENCES

1. Fauser BC, Devroey P, Macklon NS. Multiple births resulting from ovarian
stimulation for subfertility treatment. Lancet 2005;365:1807-16.

2. Jones HW. Multiple births: how are we doing? Fertil Steril 2003;79:17-21.

3. Delvigne A, Rozenberg S. Epidemiology and prevention of ovarian hyperstim-
ulation syndrome (OHSS): a review. Hum Reprod Update 2002;8:559-77.

4. Schenker JG, Ezra Y. Complications of assisted reproductive techniques. Fer-
til Steril 1994;61:411-22.

5. Lewis G. The Confidential Enquiry into Maternal and Child Health (CEM-
ACH). Saving mothers' lives: reviewing maternal deaths to make mother-
hood safer: 2003-2005. The seventh report on confidential enquiries into
maternal deaths in the United Kingdom. London: CEMACH, 2007.

6. Braat DD, Schutte JM, Bernardus RE, Mooij TM, van Leeuwen FE. Maternal
death related to IVF in The Netherlands 1984-2008. Hum Reprod 2010;25:
1782-6.

7. Thurin A, Hausken J, Hillensjo T, Jablonowska B, Pinborg A, Strandell A, et al.
Elective single-embryo transfer versus double-embryo transfer in in vitro
fertilization. N Engl J Med 2004;351:2392-402.

8. Papanikolaou EG, Camus M, Kolibianakis EM, van Landuyt L, van
Steirteghem A, Devroey P. In vitro fertilization with single blastocyst-
stage versus single cleavage-stage embryos. N Engl J Med 2006;354:
1139-46.

9. Staessen C, Verpoest W, Donoso P, Haentjens P, van der Elst J, Liebaers |,
et al. Preimplantation genetic screening does not improve delivery rate in
women under the age of 36 following single-embryo transfer. Hum Reprod
2008;23:2818-25.

10. Munné S, Weier HU, Grifo J, Cohen J. Chromosome mosaicism in human
embryos. Biol Reprod 1994;51:373-9.

11. BaartEB, Martini E, van den Berg |, Macklon NS, Galjaard RJ, Fauser BC, et al.
Preimplantation genetic screening reveals a high incidence of aneuploidy
and mosaicism in embryos from young women undergoing IVF. Hum Re-
prod 2006;21:223-33.

12. Kolibianakis EM, Collins J, Tarlatzis BC, Devroey P, Diedrich K,
Griesinger G. Among patients treated for IVF with gonadotrophins and
GnRH analogues, is the probability of live birth dependent on the type
of analogue used? A systematic review and meta-analysis. Hum Reprod
Update 2006;12:651-71.

13. Lainas TG, Sfontouris IA, Zorzovilis IZ, Petsas GK, Lainas GT, Alexopoulou E,
et al. Flexible GnRH antagonist protocol versus GnRH agonist long protocol
in patients with polycystic ovary syndrome treated for IVF: a prospective
randomised controlled trial (RCT). Hum Reprod 2010;25:683-9.

14.  Zarek SM, Muasher SJ. Mild/minimal stimulation for in vitro fertilization: an
old idea that needs to be revisited. Fertil Steril 2011;95:2449-55.

15.  Heijnen EM, Eijkemans MJ, De Klerk C, Polinder S, Beckers NG, Klinkert ER,
et al. A mild treatment strategy for in-vitro fertilisation: a randomised non-
inferiority trial. Lancet 2007;369:743-9.

16. Verberg MF, Eijkemans MJ, Macklon NS, Heijnen EM, Baart EB,
Hohmann FP, et al. The clinical significance of the retrieval of a low number
of oocytes following mild ovarian stimulation for IVF: a meta-analysis. Hum
Reprod Update 2009;15:5-12.

17. Munne S, Magli C, Adler A, Wright G, de Boer K, Mortimer D, et al. Treat-
ment-related chromosome abnormalities in human embryos. Hum Reprod
1997;12:780-4.

18. Baart EB, Martini E, Eijkemans MJ, Van Opstal D, Beckers NG, Verhoeff A,
et al. Milder ovarian stimulation for in-vitro fertilization reduces aneuploidy
in human preimplantation embryo: a randomized controlled trial. Hum Re-
prod 2007;27:980-8.

19. HaafT, Hahn A, Lambrecht A, Grossmann B, Schwaab E, Khanaga O, et al.
A high oocyte yield for intracytoplasmic sperm injection treatment is
associated with an increased chromosome error rate. Fertil Steril 2009;
91:733-8.

300

VOL. 100 NO. 2 / AUGUST 2013


http://refhub.elsevier.com/S0015-0282(13)00705-X/sref1
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref1
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref2
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref3
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref3
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref4
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref4
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref4q
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref4q
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref4q
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref4q
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref6
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref6
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref6
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref7
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref7
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref7
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref7
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref8
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref8
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref8
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref8
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref9
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref9
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref9
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref9
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref10
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref10
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref10
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref11
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref11
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref11
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref11
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref12
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref12
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref12
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref12
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref12
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref13
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref13
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref13
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref13
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref14
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref14
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref15
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref15
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref15
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref16
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref16
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref16
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref16
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref17
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref17
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref17
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref18
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref18
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref18
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref18
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref19
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref19
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref19
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref19

20.

21.

22.

Segal S, Casper RF. Gonadotropin-releasing hormone agonist versus human
chorionic gonadotropin for triggering follicular maturation in in vitro fertil-
ization. Fertil Steril 1992;57:1254-8.

Babayof R, Margalioth EJ, Huleihel M, Amash A, Zylber-Haran E, Gal M, et al.
Serum inhibin A, VEGF and TNFalpha levels after triggering oocyte matura-
tion with GnRh agonist compared with hCG in women with polycystic
ovaries undergoing IVF treatment: a prospective randomized trial. Hum
Reprod 2006;21:1260-5.

Engmann L, DiLuigi A, Schmidt D, Nulsen J, Maier D, Benadiva C. The use of
gonadotropin-releasing hormone (GnRh) agonist to induce oocyte matura-
tion after cotreatment with GnRh antagonist in high-risk patients undergo-
ing in vitro fertilization prevents the risk of ovarian hyperstimulation
syndrome: a prospective randomized controlled study. Fertil Steril 2008;
89:84-91.

23.

24.

25.

26.

27.

Fertility and Sterility®

Humadain P, Papanikolaou EG, Tarlatzis BC. GnRha to trigger final oocyte
maturation: a time to reconsider. Hum Reprod 2009;24:2389-94.
Devroey P, Nikolaos PP, Blockeel C. An OHSS-free clinic by segmentation of
IVF treatment. Hum Reprod 2011;26:2593-7.

Cobo A, Meseguer M, Remohi J, Pellicer A. Use of cryo-banked oocytes in an
ovum donation programme: a prospective, randomised, controlled, clinical
trial. Hum Reprod 2010;25:2239-46.

Rienzi L, Romano S, Albricci L, Maggiulli R, Capalbo A, Baroni E, et al.
Embryo development of fresh “versus” vitrified metaphase Il oocytes after
ICSI: a prospective randomised sibiling-oocyte study. Hum Reprod 2010;
25:66-73.

AbdelHafez FF, Desai N, Abou-Setta AM, Falcone T, Goldfarb J. Slow
freezing, vitrification and ultra-rapid freezing of human embryos: a system-
atic review and meta-analysis. Reprod Biomed Online 2010;20:209-22.

VOL. 100 NO. 2/ AUGUST 2013

301


http://refhub.elsevier.com/S0015-0282(13)00705-X/sref20
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref20
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref20
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref21
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref21
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref21
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref21
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref21
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref22
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref22
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref22
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref22
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref22
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref22
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref23
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref23
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref24
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref24
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref25
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref25
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref25
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref26
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref26
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref26
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref26
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref26
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref26
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref27
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref27
http://refhub.elsevier.com/S0015-0282(13)00705-X/sref27

	Low tolerance for complications
	References


