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Reduced incidence of ovarian hyperstimulation
syndrome by prophylactic infusion of hydroxyaethyl
starch solution in an in-vitro fertilization programme

Michael A.Grafl, Robert Fischer, Olaf G.J.Naether, Hignett et al, 1995). Tense ascites with decreasing renal
Vera Baukloh, Jorg Tafel and Michael Nuckel perfusion leads to oliguria and further degrees of renal failure.
Adult respiratory distress syndrome contributes to potentially
lethal complications (Zosmeat al,, 1987).

The pathophysiology of OHSS is not yet fully understood
and remains controversial. Activation of the ovarian prorenin-
Prophylactic infusion of human serum albumin can reduce  renin-angiotensin system (Delbaeetal, 1997), increased
or mitigate severe ovarian hyperstimulation syndrome prostaglandin synthesis (Schenker and Polishuk, 1976) and
(OHSS) in patients at high risk. Recently, concern has been capillary changes due to histamine, serotonin and cytokines
expressed in the lay press regarding the potential viral including platelet-derived growth factor and vascular endothel-
transmissions with blood constituents. Hence, we looked for jal growth factor were mentioned in this regard. The latter is
a safe non-biological substitute with comparable physical expressed in increasing amounts in granulosa cells stimulated
properties in order to cope with this concern. One hundred by human chorionic gonadotrophin (HCG; Neutsral, 1995).
patients of our in-vitro fertilization (IVF) programme with Recently a significant correlation was found between plasma
oestradiol serum concentrations=11 010 pmol/l on the day  vascular endothelial growth factor concentrations and certain
of human chorionic gonadotrophin injection and/or =20 pjplogical characteristics of OHSS and of capillary leakage
oocytes retrieved and/or previous severe OHSS were infused g ch as leukocytosis and increased haematocrit (Abramov
with 1000 ml 6% hydroxyaethyl starch solution atthe time ot 51, 1997). In addition, interleukin (IL)-2 concentrations in
of oocyte collection and 500 ml 48 h later. A total of 82 fyjicylar fluid were demonstrated to be higher in patients
IVF patients at risk without prophylactic infusions during subsequently developing severe OHSS (Orvétal., 1995a).
the preceding years served as controls. Both groups were | 5cking causal therapy, prevention of severe OHSS in
identical according to patient's age, body mass index, atients at high risk is most important. Asehal. (1993) were
androgen concentrations, peak oestradiol concentrations, e first 10 introduce the use of intravenous human albumin

numbe_I[hof retrieved oocytes, fe:ct|llzat|0n angSp_regnancy dsolution prior to and immediately after oocyte retrieval to
rates. There were seven cases of severe in untreate prevent severe OHSS in women at risk. In only two of their

Fauenc';s a?d gﬁggases m_the ttr(caji;ment grtc)) UpR = 0508)' first 100 cases of albumin administration was hospitalization
n moderate asigniticant dirierence became obvious required due to hyperstimulation syndrome (Asch, 1994). Since

with only ten cases in the treatment group and 32 cases in . .
the control group (P < 0.00001). Hydroxyaethyl starch then two Israeli groups have demonstrated a preventive effect
group i - Y y y of albumin solution in prospective studies (Shohatral,

soluthn seems to be an effective and economic alternative in 1094: Shalevet al, 1995). On the other hand intravenous
reducing severe and moderate OHSS during IVF treatment. . .
albumin does not prevent severe OHSS in absolute terms

Key words:in-vitro fertilization/numan serum albumin infu- i ) : i :
sion/hydroxyaethyl starch infusion/ovarian hyperstimulation('vIorrIS and Paulson, 1994; Mukherja al., 1995; OrV|_eto
; et al, 1995b) and recently other authors could not confirm the
syndrome/prophylactic therapy - S e : .
beneficial effects on in-vitro fertilization (IVF) patients at high
risk for severe OHSS (Ngt al,, 1995; Lewitet al, 1996a).
Since the first report on prophylactic albumin in 1993 we
Introduction have tested the effectiveness and mechanism of action of this

Severe ovarian hyperstimulation syndrome (severe OHSS) cdffatment in our IVF programme and could confirm a distinct
be a life-threatening complication after controlled ovarianfeduction of severe OHSS but not a prevention in all cases
stimulation with exogenous gonadotrophins to induce multiplunpublished data). Although literature documents the clinical
ovulation in patients undergoing treatment by assisted reprcgsafety of human albumin (Ascktal, 1993), a number of
ductive techniques. Besides extensive cystic enlargement @atients raised questions of potential viral transmissions
ovaries the pathophysiological key factors are: angiogenesiecause of its human origin. Uncertainty was supported by
(new capillary vessel formation) and increased capillary perarticles in the lay press. Therefore we looked for a safe non-
meability resulting in extravascular fluid accumulation (ascitespiological substitute for human albumin with comparable
hydrothorax), hypoalbuminaemia, haemoconcentration anghysical properties able to avoid severe OHSS. In this study
electrolyte disturbances (Navatal, 1992). The risk of the results of our first 100 cases of prophylactic hydroxyaethyl
thromboembolic events massively rises (Milsal, 1992; starch solution are evaluated by retrospective case-series.
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Table I. Comparison of risk factors for developing severe ovarian
hyperstimulation syndrome

Table Il. Results of IVF treatment cycles in patients at high risk (for details
see Table I) receiving prophylactic HAES to prevent severe ovarian

hyperstimulation syndrome (OHSS)

Treatment Control Level of
group HAES group significance Treatment Control  Level of
group HAES group significance

No. of patients (cycles) 100 82
Peak oestradiol (pmol/l) 13196 33148 12988+ 29548 NSP No. of patients (cycles) 100 82
(range) (7395-25389) (8001-27525) No. of pregnancies 28 24 NS
No. of oocytes 18.8-6.12 19.8+ 3.8 NSP Pregnancy rate/embryo 30.1 31.6 NS
(range) (8-35) (13-30) transfer (%)
Embryo transfer rate (%) 93 92.7 NS Moderate OHS%(no. of cases) 10 32 P < 0.0000f
Age (years) 2.7+ 4.2 32.0* 3.4 NSP Severe OHS3(no. of cases) 2 7 NS
(range) (21.4-41.5) (24.0-38.8)
BMI (kg/m?) 23.3+ 52 223+ 3.4 NSP NS = not significant; HAES= hydroxyaethyl starch solution.
(range) (17.6-65.2) (16.2-37.0) aGrades 3 and 4 according to Schenker and Weinstein (1978).
Testosterone (nmol/l) 1.94 1.0 2.05+ 1.04 NSP bGrades 5 and 6 according to Schenker and Weinstein (1978).
(range) (0.35-6.28) (0.35-5.24) CFisher’s exact test, two-tailed.
DHEAS (umol/l) 5.91+ 2.76 6.04* 3468 NS
(range) (1.28-13.31) (1.28-18.69)

groups for the occurrence of moderate and severe OHSS as well as

differences in embryo transfer rates and pregnancy rates were assessed
by Fisher’s exact test. Student'sest or Mann—-WhitneyJ-test were

used to compare the other parameters between patients and controls.
The concentration of statistical significance was definel &s0.05.

NS = not significant; BMI= body mass index; HAES- hydroxyaethyl
starch solution; DHEAS= dihydroepiandrosterone sulphate.

8ean= SD.

bStudent'st-test or Mann-WhitneyJ-test, two-tailed.

CFisher’s exact test, two-tailed.

Materials and methods Results

In a cohort study from January 1994 to December 1994 patients athe peak estradiol concentrations at time of HCG administra-
high risk of developing severe OHSS received 6% hydroxyaethylion did not differ between patients receiving HAES% 100;
starch infusion (HAl\ES; Plasmalsterilr,]Freseniufs, Germany) durilng 129_3 190+ 3314 pmol/l) and those who did noh (& 82; 12

IVF treatment cycles: 1000 ml at the time of oocyte retrieval 36 988+ 2954 pmol/l). The number of oocytes retrieved, embryo
after injection of 10 000 IU HCG (Choragon 500Ferring, Kiel, ) N

Germany) plus 500 ml at the time of embryo transfer 48 h later. Risl}r_ansf_er rates and pregnancy rates per cycle also did not vary
of developing severe OHSS was defined as follows: significantly between HAES_ t_reatr_nent cycles an_d control
e oestradiol serum concentration on the day of HCG=dfL 010  cycles. Both groups were similar in terms of patient's age
pmol/l or and body weight. Mean androgen concentrations were also
e retrieval of =20 oocytes or comparable (Table ).

e development of severe OHSS in a previous stimulation cycle. There were seven cases of severe OHSS (marked ascites
A total of 82 patients at risk of severe OHSS, who underwent IVFand ovarian enlargement, partly dyspnoea) in the group of IVF
in 1992 and 1993 and received neither HAES nor human albumirpatients without prophylactic HAES in comparison to two
solution served as controls. The patient group and the controls werggses in the treatment group (Table I). This difference was
similar with regard to age, body mass index (BMI), serum testosterong, significant P = 0.08). However, for the incidence of

and dehydroepiandrosterone sulphate (DHEAS) concentrations, pe%oderate OHSS (large ovarian cysts with abdominal pain

oestradiol concentrations on the day of HCG, number of oocyte%weIIin of the lower abdomen, nausea, vomiting) a clear
retrieved at follicular puncture and fertilization and pregnancy rates 9 ' ! 9

(Table I). distinction between the two groups became obvious, with 39%

In both groups ovarian stimulation was performed according to dn Untreated patients but only 10% after HAES< 0.00001).
long protocol gonadotrophin-releasing hormone analogue (GnRHajreatment with HAES was well tolerated with negligible side
formulation combining Triptorelin (Decapep®IFerring) and human effects. In only three cases mild pruritus and slight skin
menopausal gonadotrophins (HMG, MenofpRerring). Progester- reactions with urticaria were observed.
one by vaginal route was used for luteal support in all groups.
Observation of the luteal phase and diagnosis of moderate or severe .
OHSS were performed by us or by the referring gynaecologist at th&I1SCUSsIion
patient’s home town. The detailed classification proposed by Schenkéfhe aetiology of severe OHSS is still a matter for debate and
and Weinstein (1978) based on the original classification of Rabagausal therapy is not available so far. Therefore in patients
etal. (1967) was used to determine the grade of OHSS (i.e. modefyndergoing treatment by assisted reproductive techniques it is
atecl)esset\r/aeu;‘iegl. concentrations were measured by radioimmunoassimportant to recognize predisposing factors including young
using a double antibody procedure (ICN Biomedicals, Costa Mesgé,ge’ low body weight, hyperandrogenaemic chronic anovul

USA). Testosterone and DHEAS were determined by radioimmunof)jltlon and especially ultrasound diagnosis of polycystic ovaries.

assay using reagent kits obtained from ICN Biomedicals and DiaFurthermore_’ in IVF patients occurrence.of severe _OHSS
gnostic Products Corporation (Bad Nauheim, Germany). Standarforrelates with the number of oocytes retrieved by follicular
intra-assay coefficients of variation (CV) at 50% binding were 5.7%Puncture and concentrations of serum oestradiol at the time of
for oestradiol, 4.6% for testosterone and 7.2% for DHEAS. HCG injection (Aschet al., 1991). Within the last few years
For statistical analysis, differences between patient and contrah number of preventive strategies have been evaluated for
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patients at high risk. As HCG plays a crucial role in theof vasoactive substances on the other hand are probable
development of OHSS, lower doses for ovulation inductionmechanisms in preventing OHSS.
and, more effectively, replacement of the longer half-life HCG To our knowledge this is the first demonstration that HAES
>24 h) by a single injection of a gonadotrophin-releasingis an effective tool in reducing the incidence of moderate and
y g J g p g
hormone analogue stimulating the release of endogenougevere OHSS in patients undergoing assisted reproductive
luteinizing hormone (LH) with its shorter half-life (fastest technologies. Courses of OHSS seemed to be mitigated. In
half-life 20 min) for ovulation induction have been proposedcontrast to some observations in HSA treatment (Shekat.,
(Lewit et al., 1996b). 1996) the pregnancy rate was not negatively influenced by
In a different prophylactic attempt by other groups humanHAES. Costs are less in comparison with HSA (in our study
serum albumin (HSA; 5-20% solution, 20-75g) was givenl43 DM versus 684 DM). A randomized, prospective study
intravenously at the time of follicular puncture and shortly should be performed to assure the role of HAES as substitute
post-retrieval to minimize OHSS. Whereas the first reportdor HSA. Because both procedures do not prevent severe
were encouraging with no cases of severe OHSS at all (Asc@HSS in every case, additional precaution should be taken.
etal., 1993; Shohanet al., 1994; Shalewt al., 1995) it has There is good evidence that combination with prolonged
become obvious by now that intravenous HSA cannot prevergoasting (Sheretal., 1995) can further reduce severe and
severe OHSS in all patients (Morris and Paulson, 1994moderate OHSS to a minimal level.
Mukherjeeet al., 1995; Orvietoet al., 1995b; Nget al., 1995;
Lewit etal., 1996a). Nevertheless, prophylactic HSA could
blunt the severity of OHSS even in the later studidg étal., References
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