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A case is presented of pregnancy and del ivery of tr iplets fol lowing intracytoplasmic sperm
injection (ICSI) therapy. A l though the outcome was satisfactory, wi th the bi r th of normal  chi ldren
free from any mal formation, most of the obstetr ic and par ticular ly the neonatal  compl ications that
can be associated wi th this therapy are i l lustrated in this case. In addi tion, from point of view of
medical  costs, concerns are raised about the current pol icy of mul tiple embryo transfer  which is
di rectly responsible for  the high rate of mul tiple gestations observed in the IVF/ICSI  programme.
The authors consequently recommend a pol icy of transfer r ing not more than two embryos per
treatment cycle. Twin Research (2000) 3, 76–79.
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Introduction

The current decade has wi tnessed major develop-
ments in assisted reproduction technology. This has
included particularly the advent of intracytoplasmic
sperm injection (ICSI)1 in which al l  the natural
barriers to sperm–egg contact in the ferti l i sation
process are bypassed, thus making i t possible for
couples wi th severe male factor inferti l i ty to real ise
thei r dream of biological  parenthood. A l though
legi timate worries have been raised concerning the
subsequent physical  and mental  wel l -being of chi l -
dren resul ting from this therapy,2 evidence from
current l i terature tends to dispel  these concerns as
studies have so far fai led to indicate any particular
risks compared wi th chi ldren conceived by natural
conception.3–5 Nevertheless, assisted reproductive
techniques are not free from undesi rable effects,
some of which may severely jeopardise the l ives of
both the mother and offspring. In addi tion, from the
point of view of medical  costs, there are legi timate
concerns about the increasing rate of mul tiple
gestations which is a di rect consequence of mul tiple
embryo transfer. We report on a case i l lustrating the
economic impact of the medical  compl ications of
mul tiply gestation fol lowing ICSI therapy.

Case history

A 29-year-old woman presented for inabi l i ty to
conceive despi te cohabi tation wi th her husband and
adequate sexual  exposure for a period of 5 years. On
investigation she had signs of polycystic ovarian
syndrome. Semen analysis of the husband revealed a
sperm count of 0.5 mi l l ion per ml  of semen, 5%
moti l i ty, and 4% normal  morphology (Kruger’s strict
cri teria). On the basis of these very poor sperm
parameters, intracytoplasmic sperm injection (ICSI)
was considered the treatment of choice.

Ovarian hyperstimulation was carried out wi th
purified FSH (Fertinorme HP, Serono GmbH, Übers-
chl ießheim, Germany) at a dai ly dose of 150 IU for
12 consecutive days, after prior down-regulation
wi th GnRH analogue (Zoladex-Gyn-Depot, Zeneca,
Plankstadt, Germany). Ovulation was later induced
by 5000 IU of HCG (Choragon, Ferring, Kiel , Ger-
many) when the leading fol l icles were at least 18mm
and oestradiol  (E2) levels of 200pg/ml  per fol l icle or
more. After 36 hours 10 mature oocytes were
retrieved under ul trasound control  by transvaginal
aspi ration. ICSI was performed as previously
described by Hammadeh et al .6 Eight out of the
10 oocytes injected showed signs of ferti l i sation
18 hours after injection. Three of the eight ferti l i sed
oocytes were randomly selected and cul tured for
further 24 hours, whi le the remaining five were
cryopreserved in the pronucleus stage. Three
embryos, al l  at 4-cel l  stage, were then transferred
into the uterine cavi ty. Luteal  phase support post-
embryo transfer was carried out by dai ly administra-
tion of progesterone vaginal  capsules. This was
maintained unti l  12 weeks of gestation. Meanwhi le,
by the 10th day after embryo transfer, the patient
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developed severe ovarian hyperstimulation syn-
drome, characterised by massive asci tis and pleural
effusion which severely impai red lung function
occasional ly. The management was conservative
wi th hospi tal isation and supportive therapy, includ-
ing i .v. hydration, infusion of albumin and electro-
lytes. During hospi tal isation, paracentesis was car-
ried out three times for severe dyspnoe. In al l , a total
of 12.5 l i tres of fluid was tapped from the patient’s
abdomen in order to amel iorate her respi ration. At
the 24th week of gestation cervical  incompetence
was diagnosed, for which late cerclage was carried
out (Shi rodker technique). In addi tion, throughout
the pregnancy she suffered from repeated episodes
of threatened abortion, characterised by vaginal
bleeding, occasional ly accompanied by uterine con-
tractions. The pregnancy was successful ly managed
to a term of 32 weeks, after which she suffered
another episode of preterm labour which did not
improve wi th therapy. The membranes, however,
remained intact. Dexamethasone was administered
in an attempt to accelerate foetal  lung maturation.
After 5 days of unsuccessful  attempts to arrest
labour, del ivery was final ly conducted through an
elective Caeserian section (bi rth weights: 1910, 1190,
1590 grams; Apgar scores at the 1st, 5th, and 10th
minutes and arterial  blood pH were respectively
6/9/9, 7/8/8, 6/8/8 and 7.32, 7.30, 7.19). The three
babies al l  suffered from anaemia (haemoglobin lev-
els ranging between 10.5 and 11.7g/mL) wi th accom-
panying cyanosis. This was corrected by pack cel l
transfusion and phototherapy. They also al l  suffered
from severe respi ratory distress syndrome requi ring
several  days of intubation and intensive care. Two of
the three developed staphylococcal  sepsis in the
course of hospi tal isation, whi le one of them had
hernia and hydrocele which were surgical ly repai red
by the end of the second month of l i fe. After a total
of 60 days of hospi tal isation, including 7 days of
nursing in the intensive care uni t, they were dis-
charged in good heal th. No major or minor mal for-
mation was detected.

The total  di rect medical  costs of the fol low up of
this pregnancy to del ivery, including the 60-day
hospi tal isation of the infants, the costs of hospi tal -
isation and treatment of immediate compl ications,
was evaluated at US$150 000, being more than
50 times that of a normal  singleton pregnancy in the
same hospi tal !

Discussion

In most of the centres offering IVF/ ICSI therapy the
enti re cost of treatment is the responsibi l i ty of the
patients themselves. Even in the few countries
where legislation on insurance cover for the treat-

ment of inferti l i ty exists, there are usual ly restric-
tions about what procedures are covered. Such
restrictions are usual ly appl ied to expensive proce-
dures such as ICSI therapy. Consequently both the
cost of evaluation and the treatment are passed
di rectly to the individual  couples, thus obl iging both
the physician and the patient to make inferti l i ty
treatment decisions based on economic considera-
tions rather than strictly the medical  si tuation. This
has recently become an issue of great concern,
considering the high cost associated wi th the
increasing rates of mul tiple gestation pregnancies
which di rectly resul t from assisted reproduction
procedures.7–9

The numerous compl ications associated wi th mul -
tiple gestations are wel l  known.10–12 They consist
mainly of premature del ivery, low bi rth weights and
numerous other related compl ications. Infant mor-
tal i ty associated wi th high-order mul tiple gestations
has been reported to be 15 times that of singletons.8

This resul ts almost enti rely from prematuri ty. Wi th
an estimated annual  cost of hospi tal  services for
mul tiple bi rths arising from IVF treatment alone
evaluated at £4.3 mi l l ion in Bri tain,13 the cost of
neonatal  care of prematurely born infants may
represent the largest single component of expendi -
ture on mul tiple bi rths.14 In one study the mean
obstetric and neonatal  charges for a singleton and
twin del iveries were evaluated to be US$9329 and
20 318, respectively, whereas those of triplets was as
high as US$153 335 dol lars in the same insti tution.15

In other studies the charges for triplet del iveries
have been evaluated at between US$109 76511 and
340 000,16 compared wi th US$9845 and 37 947 for
singleton and twin del iveries, respectively.11 It has
also been estimated that i f al l  the mul tiple gestations
resul ting from assisted reproduction techniques
were singleton pregnancies, the predictive savings to
the heal th care del ivery system of a single hospi tal
would account to US$3 mi l l ion per year!11 This has
consequently led to much concern about the eco-
nomic impact of mul tiple pregnancies on heal th care
resources,17 thus underscoring the need to design
cost-effective interventions aimed at reducing the
rate of mul tiple gestations.11,12

The rationale hi therto for mul tiple embryo transfer
in assisted reproduction procedures has been that
the probabi l i ty of achieving a pregnancy after the
transfer of a single embryo is low. But this pol icy
may not necessari ly increase the pregnancy rate in
ART programmes. Some studies have indicated that
pregnancy and bi rth rates are not diminished by
transferring two18 or even a single embryo.19,20

A l though the embryo selection prior to transfer is
considered unethical  and unlawful  in some coun-
tries, some authors have advocated this pol icy in
order to preserve singleton pregnancies and to
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improve the pregnancy outcome.21,22 If good preg-
nancy rates have been achieved wi th the transfer of
single unselected embryos,19,20 then better resul ts
could be obtained i f a single or two selected embryos
are transferred in order to maintain good pregnancy
rates whi le reducing the rate of mul tiple gestations
to the minimum. Furthermore, al though disput-
able,23 i t has been suggested that pregnancy rates
could further be optimised by carrying out embryo
transfer at the blastocyst stage which, from the
physiological  point of view, appears to be the most
optimal  stage of embryo transfer,24,25 In order to
check the increasing rate of mul tiple gestations and
i ts associated compl ications, a pol icy of reducing
mul tiple gestations would be imperative.26

The cost analysis evaluated for the management of
this case included only the di rect medical  expendi -
ture of hospi tal isation, costs of immediate compl ica-
tions, including hospi tal isation for OHSS, drugs,
physicians fees, laboratory tests, and radiological
procedures for the mother as wel l  as the costs
incurred by the infants. The total  cost of US$150 000
is not wi thin the reach of the publ ic. Yet i t did not
include non-medical  costs, indi rect morbidi ty and
mortal i ty costs, and intangible costs27 which are also
considered an integral  part of the cost-effectiveness
analysis for medical  care.28,29 It is general ly accepted
that the major factor in the heal th care costs
associated wi th IVF/ ICSI therapy is the cost of caring
for infants born prematurely as a resul t of mul tiple
gestation.14 Therefore, reducing mul tiple gestations
is of utmost importance in efforts to improve the
cost-effectiveness in IVF/ ICSI programmes.

Legislation in some countries permi ts the transfer
of as many as six embryos. Under German legisla-
tion, in i ts embryo protection act (1990), not more
than three embryos may be transferred at one time.
Even so, the experience of the authors is that the
transfer of three embryos exposes both the woman
and the expected chi ldren to very serious compl ica-
tions, in addi tion to being very unfavourable for the
economics of the heal th care system at large. Apart
from the wel l  documented high rate of maternal  and
neonatal  morbidi ty and mortal i ty resul ting from
high-order mul tiple gestations,9.10,30 the costs resul t-
ing from the care of these infants are very high.
Therefore, the reduction of high-order mul tiple
gestations in favour of duplex gestations or singleton
pregnancies would not only be most desi rable but
also most recommendable.
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24 Alvarez C, Ten J, Ll á J, Garcia-Enguidanos A, Bernabeu R.
Development of excess embryos to the blastocyst stage
predicts pregnancy rates after in-vi tro ferti l i zation and intra-
cytoplasmic sperm injection. Hum Reprod 1999; 14: 197.

25 Bongso A. Why blastocyst cul ture? In Handbook of Blastocyst
Culture: Copyright 1999 – Department of Obstetrics and
Gynaecology: National  Universi ty of Singapore: National
Universi ty Hospi tal , Lower Kent Ridge Road, Singapore
119074. Sydney Press Indusprint (S) Pte Ltd, 1999, p 15.

26 Gerris J, De Neubourg D, Van Royen E, Mangelschots K,
Valenburg M, Van de Meerssche M, Ryckaert G, Eestermans W,
Goi ris J, Loostens M. Prevention of tw in pregnancy after
in-vi tro ferti l i sation/ intracytoplasmic sperm injection based
on strict embryo cri teria: a prospective randomised cl inical
trial . Hum Reprod 1999; 14: 8.

27 Eisenberg JM. Cl inical  economics: a guide to the economic
analysis of cl inical  practices. J Am Med Assoc 1989; 262:
2879–2886.

28 Drummond M, Stoddart G, Label le R, Cushman R. Heal th
economics: an introduction for cl inicians. Ann Intern Med
1987; 107: 88–92.

29 Detsky AS, Nagl ie IG. A cl inicians guide to cost-effectiveness
analysis. Ann Intern Med 1990; 113: 147–154.

30 Lipi tz S, Reichman B, Paret G, Modan M, Shalev J, Serr DM,
Mashiach S, Frenkel  Y. The improving outcome of triplet
pregnancies. Am J Obstet Gynecol 1989; 161: 1279–1284.

Twin Research

Complications of triple pregnancy
DC Nkemayim et al y

79

https://doi.org/10.1375/twin.3.2.76 Published online by Cambridge University Press

https://doi.org/10.1375/twin.3.2.76

