
WO 03/022302 PCT/GB02/04158  Use of hCG in controlled ovarian
hyperstimulation 5 Field of Invention The invention relates to the field of
in vivo and in vitro assisted reproduction  technologies (ART),
specifically controlled ovarian hyperstimulation (COH)  using
gonadotropins. 10 Background of the Invention Treatment of infertility by
assisted reproduction technologies (ART) such as  in vitro fertilisation
(IVF) or IVF in conjunction with intracytoplasmic sperm  injection
(IVF/ICSI) and embryo transfer (ET) requires controlled ovarian
hyperstimulation (COH) to increase the number of female gametes'. 15
Standard regimens' for COH include a down-regulation phase in which
endogenous luteinising hormone (LH) is suppressed by administration of a
gonadotropin releasing hormone (GnRH) agonist followed by a stimulation
phase in which follicular development (folliculogenesis) is induced by
daily  administration of follicle stimulating hormone (FSH), usually at
about 150 20 IU/day. Other molecules having FSH activity may also be used.
Alternatively stimulation is started after spontaneous or induced
.menstruation while preventing the occurrence of an LH surge by
administration of a GnRH-antagonist, usually starting on about day 6 or 7
of FSH administration. In superovulation protocols for ART, multiple
follicular  25 development is the desired aim. When there are at least 3
follicles >16 mm  (one of 18 mm), a single bolus of hCG (5-10,000 IU) is
given to trigger ovulation. Oocyte recovery is timed for 36-38 hours after
the hCG injection.  The rationale for the use of GnRH agonists and
antagonists in this context is  30 the prevention of an untimely LH surge
that would cause premature ovulation and follicle luteinisation3. GnRH
agonist regimens have become  the accepted norm in the clinic. It has been
found that long regimens (i.e.,  those started in the midluteal phase of
the cycle preceding ovulation induction, or before) are associated with
easier patient scheduling, greater  35 follicle yield, and overall better
clinical results.4 The use of GnRH  antagonists is relatively new to the
clinic, but is expected to show similar WO 03/022302 PCT/GB02/04158  



- 2  benefits, with the added advantage of a shorter treatment regimen. The
prolonged administration of GnRH agonists or the administration of  GnRH
antagonists results in profound suppression of endogenous LH. This  5
situation, while not incompatible with follicle development, does not mimic
the natural cycle. In the natural cycle, LH levels show a gradual increase
several days before the peak at midcycle. Several groups have explored the
role of chorionic gonadotropin (CG) in  to ovulation induction and ART. As
is well known and recognised in the art,  techniques or methods of
ovulation induction (01) are distinct from methods  of COH, although both
may involve the administration of FSH. Filicori et a/. have investigated
the role of low doses of hCG, as a surrogate  is for LH, in controlled
ovarian hyperstimulation5. hCG administration (50 IU  hCG/day) was started
synchronously with FSH administration and was  continued on a daily basis
until ovulation was triggered with a bolus of hCG.  The numbers of small
(<10 mm), medium (10-14 mm) and large (>14 mm)  follicles were comparable
between a group receiving hCG and a control 20 group receiving FSH alone,
however, the cumulative dose of FSH and the  duration of FSH stimulation
were reduced in the hCG treated group.  Messinis et al. report ovulation
induction in anovulatory women (WHO group  I) using a regimen that uses
daily doses of hMG (75 IU each of FSH and LH) 25 during the stimulatory
phase and single or multiple doses of hCG during the  luteal phase. The
pregnancy rate was found to be significantly increased in  patients
receiving multiple hCG doses during the luteal phase as compared  to a
control group that received only a single ovulation inducing/triggering
dose of hCG6. 30 Proper follicular development is of course essential for
successful ART  methods. However, there are some cases in which ovulation
and fertilisation  are achieved, and yet improper implantation of the
embryo prevents  pregnancy. In other cases, spontaneous abortion
(miscarriage) occurs 35 during the first trimester. Both these problems may
be associated with  conditions in the endometrium, which is quite sensitive
to hormone levels. 



WO 03/022302 PCT/GB02/04158  - 3  Thus, it can be seen that even once
follicular development, ovulation and  fertilisation have occurred there is
no guarantee of a successful pregnancy  and problems with implantation and
early miscarriage are often  encountered. 5 In some patients, tendency to
abort or failure to implant may eventually be  overcome, but to do so
requires repeated ART cycles, with consequent  negative physiological and
psychological effects on the patient. In other  patients, these problems
represent an essentially permanent stumbling 10 block to pregnancy. Methods
for increasing implantation rates and decreasing early miscarriage  rates,
particularly in conjunction with COH, are thus highly desirable. 15 Summary
of the invention It is an object of the invention to provide an improved
method of  administration of gonadotropins for COH, leading to improved
implantation  rates and decreased miscarriage rates. 20 It is a further
object of the invention to provide a method for increasing  pregnancy
rates, e.g. by improving implantation rates and/or decreasing  miscarriage
rates, in patients who are not undergoing COH, for example, in  patients
following a natural ovulatory cycle or in patients undergoing  ovulation
induction. 25 In a first aspect, the invention provides a use of human
chorionic  gonadotropin (hCG) or an analogue thereof, for the manufacture
of a  medicament for encouraging implantation and/or decreasing miscarriage
rates of an embryo in a human patient, wherein said medicament is 30
administered before ovulation or ovulation triggering. In a second aspect,
the invention provides a use of human chorionic  gonadotropin (hCG) or an
analogue thereof, for encouraging implantation  and/or decreasing
miscarriage rates of an embryo in a human patient, 35 wherein said hCG or
an analogue thereof is administered before ovulation or 



WO 03/022302 PCT/GB02/04158  - 4  ovulation triggering. In a third aspect,
the invention provides a use of human chorionic  gonadotropin (hCG), or an
analogue thereof, for the manufacture of a 5 medicament for use in
conjunction with controlled ovarian hyperstimulation  (COH) in human
patients using FSH, or an analogue thereof, for aiding  implantation and/or
decreasing miscarriage rates, wherein the medicament  is to be administered
starting before the 10th day after commencing FSH  treatment. 10 In a
fourth aspect, the invention provides a use of human chorionic
gonadotropin (hCG), or an analogue thereof, in conjunction with controlled
ovarian hyperstimulation (COH) in human patients using FSH, or an  analogue
thereof, for aiding implantation and/or decreasing miscarriage 15 rates,
wherein the hCG or an analogue thereof is to be administered starting
before the 10th day after commencing FSH treatment. In a fifth aspect, the
invention provides a pharmaceutical composition for  use in aiding
implantation of an embryo and/or decreasing miscarriage  20 rates,
optionally and preferably in conjunction with COH, comprising 25-1000 1U
hCG, or an analogue thereof, per dosage. A further aspect of the invention
provides hCG or an analogue thereof for  use in conjunction with controlled
ovarian hyperstimulation (COH) in human  25 patients using FSH, or an
analogue thereof, for aiding implantation and/or decreasing miscarriage
rates, wherein the hCG or an analogue thereof, is to  be administered
starting before the 10th day after commencing FSH  treatment. 30 In an
alternative embodiment, the invention provides hCG or an analogue  thereof
for encouraging implantation and/or decreasing miscarriage rates of  an
embryo in a human patient, wherein said hCG or an analogue thereof is
administered before ovulation or ovulation triggering. 35 In a yet further
aspect, the present invention provides a method of WO 03/022302
PCT/GB02/04158  



- 5  encouraging implantation and/or decreasing miscarriage rates in a
patient,  which method is used in conjunction with controlled ovarian
hyperstimulation  using FSH, or an analogue thereof, which method comprises
the  administration to the patient of hCG or an analogue thereof, wherein
said 5 administration starts before the 101h day after commencing FSH
treatment.  The present invention also provides a method of encouraging
implantation  and/or decreasing miscarriage rates in a patient, which
method comprises  administering to the patient hCG or an analogue thereof,
wherein said hCG  10 or an analogue thereof is administered before
ovulation or ovulation triggering.  In a further aspect, the invention
provides a kit for use in COH comprising 12  or more, preferably 14 or more
daily doses of FSH, preferably about 75-200 i5 IU FSH/day, more preferably
about 150 IU FSH/day, and 4 to 8, 5 to 8 or 6  to 8 daily doses of hCG, for
example 4, 5, 6, 7 or 8 daily doses of hCG,  preferably about 25-1000 IU
hCG/day, more preferably about 50-100 IU  hCG/day. 20 In a further aspect,
the invention provides a kit for aiding implantation of an  embryo and/or
decreasing miscarriage rates, the kit comprising 4 to 8, 5 to 8  or 6 to 8
daily doses of hCG, for example 4, 5, 6, 7 or 8 daily doses of hCG,  at
about 25-1000 IU hCG/day, preferably at about 50-100 IU hCG/day. Such kits
may or may not be used in conjunction with COH.  25 Preferably the kits and
pharmaceutical compositions of the invention are  designed for use in the
methods and uses of the invention. Detailed description of the invention
30 Human chorionic gonadotropin (hCG) is a heterodimeric glycosylated
peptide hormone which is produced by the placenta during pregnancy. It
appears in serum shortly after fertilisation, and acts to maintain the
corpus  luteum after LH secretion decreases, supporting continued secretion
of 3S oestrogens and progesterone and preventing menstruation. Because it
is  only present at significant levels in the pregnant female, it is not
thought to 



WO 03/022302 PCT/GB02/04158  6  play a significant role in the natural
ovulatory cycle. It is known that  receptors for hCG exist in the gonads,
the uterus, fallopian tubes, placenta  and in endometrial and myometrial
cells'. hCG has the longest half life of the  gonadotropins8. 5 The
inventors have unexpectedly discovered that administration of hCG or  an
analogue at low doses during the stimulatory phase of ART cycles has a
beneficial effect on pregnancy rates, e.g. by aiding or increasing
implantation and/or by decreasing miscarriage rates. The expression "low 10
doses" encompasses doses less than the dose conventionally used in a
particular patient to trigger follicle maturation, i.e. final follicular
maturation,  just prior to ovulation ("the follicle (or ovulation)
triggering dose"). The  follicle/ovulation triggering dose of hCG (usually
in the range of  5,000-10,000 IU hCG, will vary on a patient-to-patient
basis. 15 As can be seen from the discussion of standard COH regimens
above, the  administration of this "high dose" or ovulation triggering dose
of hCG is often  referred to in the art as the ovulation triggering step,
oocyte maturation step  or ovulation stimulation step. Such an ovulation
stimulation or triggering 20 step or oocyte maturation step involving the
administration of a high dose of  hCG is however only carried out once
adequate follicular development has  been achieved during the stimulatory
phase of the COH regime, i.e. the  phase involving the administration of
FSH or an analogue thereof to induce  folliculogenesis. A major difference
between the methods and uses of the 25 present invention and the prior art
regimens is that hCG is administered  during the stimulatory phase, i.e.
before adequate follicular development has  been achieved and before
ovulation occurs or is triggered, and is  administered at doses below that
which induce oocyte maturation and  ovulation stimulation, i.e. at doses
below the ovulation triggering dose. Such 30 regimens of the present
invention give rise to surprising advantages in terms  of implantation and
miscarriage. Thus, in accordance with the present  



invention the low doses of hCG are administered in conjunction with COH
regimes during the stimulatory phase before adequate follicular
development has occurred and before the final high ovulation triggering hCG
35 dose is administered to trigger oocyte maturation and ovulation. WO
03/022302 PCT/GB02/04158  - 7  In aspects of the invention where the
patients are not undergoing COH low  doses of hCG are also administered
during the phase of folliculogenesis,  and before adequate follicular
development has been achieved. Again  these doses of hCG are below the
ovulation triggering dose. As indicated 5 above, such patients may have a
natural ovulatory cycle, in which case the  eventual administration of an
ovulation triggering dose of hCG will not be  necessary. However, some of
the patients not undergoing COH which can  be treated by the administration
of low doses of hCG in accordance with the  methods of the invention may
not have a natural ovulatory cycle (e.g. those 10 undergoing 01), in which
case the administration of an ovulation triggering  dose of hCG can be
carried out once adequate follicular development is  judged to have been
achieved. When hCG is used in the aspects of the invention described
herein, the 15 dosage should be in the range of 25-4000 IU hCG/day,
preferably 25-1000  IU hCG/day, more preferably 30-1000 or 30-500 IU
hCG/day, and  particularly preferably 50-100 IU or 75-125 IU hCG/day or
75-100 IU  hCG/day or 75 or 100 to 500 or 75 or 100 to 1000 IU/day. Such
doses are  below the ovulation triggering dose and, as described above, are
also 20 referred to herein as "low doses" of hCG. If an hCG analogue is
used, the  equivalent to these hCG doses should be administered. As
indicated above pharmaceutical compositions or kits which may contain  such
doses of hCG for use in the methods and uses of the invention, are  25 also
provided. In aspects of the invention where hCG (or an analogue thereof) is
used in  conjunction with COH using FSH, or an analogue thereof,
administration of  hCG (or analogue) should begin before the 10th day after
starting treatment 30 with FSH, more preferably before the 91h day after
starting treatment with  



FSH. Administration of hCG should preferably not be started until at least
3  days after beginning FSH treatment, for example between the 3rd and 10th
day after starting FSH treatment, more preferably not until at least 5 or 6
days after beginning FSH treatment. Particularly preferably, administration
35 of hCG should be started on or about the 7th or 8th day after
commencement  of FSH treatment. Thus, hCG is administered during the
follicular phase WO 03/022302 PCT/GB02/04158  8  and preferred timepoints
for administration of hCG are at or about the mid- follicular stage of the
cycle, i.e. at least 5, 6, 7 or 8 days after  commencement of FSH
treatment. 5 The administration of hCG in accordance with the present
invention may be  a single bolus, in which case it should preferably take
place on or about the  7th or 8th day after FSH treatment is started, and
the dosage should preferably comprise 100-1000 IU hCG, more preferably
100-500 IU hCG or  150-600 IU hCG, and particularly preferably about 250 IU
hCG. 10 Administration as a single bolus has the advantage of convenience
for both  the practitioner and the patient. Alternatively, administration
of hCG in accordance with the present invention  may be carried out on a
daily basis until follicle maturation is triggered or 15 ovulation is
induced/triggered with the conventional bolus of hCG. For daily
administration, the dosage should be in the range of 25-4000 IU hCG/day,
preferably 25-1000 IU hCG/day, more preferably 30-1000 or 30-500 IU
hCG/day, most preferably 50-100 IU or 75-125 IU hCG/day or 75-100 or 75  or
100 to 500 or 75 or 100 to 1000 IU/day. A daily regimen that starts on the
20 7th day after commencing FSH treatment, and which uses 50-100 IU
hCG/day has been found to be particularly effective. It is also possible to
administer hCG on a less frequent basis, for example every two, three or
four days, preferably every two days, until ovulation is triggered. In such
regimen doses such as those outlined above may be used, although a dose  25
of 50-200 IU hCG is preferred. From the above discussion it will be
apparent that the hCG used in  accordance with the present invention is
administered starting before  



ovulation occurs or before ovulation is triggered, e.g. by the ovulation 30
triggering dose of hCG, and is continued until ovulation occurs or is
triggered. In all the regimens of the invention, the administration of hCG
may, if desired, be continued after ovulation if this is thought to be of
benefit  to the patient. 35 The timing at which ovulation may be triggered
by administration of the  "follicle/ovulation triggering dose" of hCG will
be well known to a person WO 03/022302 PCT/GB02/04158  9  skilled in ART
regimens and can be determined accordingly. In general  ovulation is
triggered when follicle development is considered adequate for  the type of
regimen being used. The level of follicle development is  generally
determined by measuring the size of the follicles (e.g. by 5 ultrasound)
and the serum oestradiol (E2) level of the patient. If the regimen  in
question is COH then because the aim of these methods is multiple
follicular development to produce an increased number of mature
follicles/oocytes, which are generally fertilised in vitro and reintroduced
to  the patient, then the timing of the ovulation triggering is likely to
be slightly 10 different than if the regimen in question is ovulation
induction in which the  aim is to produce one, or at the most two, mature
follicles which are  ovulated and fertilised in vivo. For example in
embodiments involving COH  regimens ovulation may be triggered with 5 000
to 10000, e.g. 10 000 IU of  hCG when at least two follicles of Z 18 mm in
diameter are detected and a 15 serum level of 300 pg/ml oestradiol is
attained. Alternatively, in  embodiments involving COH regimes, ovulation
may be triggered when the  largest follicle has reached a mean diameter of
at least 18 mm, there are at  least two other follicles with a mean
diameter of z 16 mm (i.e. there are at  least 3 follicles z 16 mm and one
of these is z 18 mm) and the oestradiol 20 (E2) level is within an
acceptable range for the number of follicles present  (approximately 150
pg/ml/mature follicle). For 01, the ovulation triggering  dose of hCG may
be given when there is at least one follicle a 17mm (and it  may be witheld
if more than three follicles are Z 15mm). 25 hCG has a comparatively long
half life in the body. For this reason, when  



multiple doses are used care must be taken that accumulation does not lead
to undesirably high levels. It is preferred that serum levels of hCG not
rise  substantially above 50 IU/L, preferably not above 25 IU/L and most
preferably not above about 10 IU/L prior to administration of the ovulation
30 inducing bolus. If hCG levels rise substantially above this level, the
result is  likely premature luteinisation. The pharmacokinetics of bolus
injections of  hCG after intramuscular and subcutaneous injection have been
reported by  Mannaerts et a1.9 35 In aspects of the invention where FSH (or
an analogue) is used in  conjunction with COH techniques or regimens,
appropriate doses and  administration regimes will be apparent to a person
skilled in the art and any WO 03/022302 PCT/GB02/04158  - 10  appropriate
dose and administration regime may be used. For example  FSH may be
administered daily at a dose of at or about 75 to 250 or 75 to  200 IU/day,
preferably at or about 150 to 200 IU/day, most preferaby at or  about 150
IU/day. In some patients showing a decreased response to FSH 5 it may be
desirable to use doses of up to 600 IU/day. A typical regimen is  as
follows: the patient is started on 150 IU FSH/day. After 3 or 4 days, an
ultrasound is performed to evaluate developing follicles. If follicular
development is adequate the dose of 150 IU FSH/day may be maintained.  If
follicular development is inadequate the dose may be increased to 225, 10
300, 375, 450, 525 or 600 IU FSH/day. Preferably FSH administration
continues until the ovulation triggering dose of hCG is given. Ideally, the
cumulative dose of FSH should not exceed 6000 IU/cycle. The terms "improved
rate", "encouraging", "aiding", "increased rates", etc.,  15 as used herein
in connection with an effect on implantation or pregnancy  include any
measurable improvement or increase in frequency of occurrence  of
implantation or pregnancy in an individual patient or group of patients
treated in accordance with the present invention, for example when
compared with the level or frequency of occurrence of implantation or 20
pregnancy in one or more non-treated patients or when compared to the
level or frequency of occurrence of implantation or pregnancy in the same  



patient observed at an earlier time point (e.g. comparison with a "base
line"  level). For example, in embodiments where hCG is used in conjunction
with  COH, a relevant comparison is to compare patients treated in
accordance 25 with these embodiments to groups of patients having
conventional COH or  the same patient having conventional COH. Preferably
the improvement or  increase will be a statistically significant one,
preferably with a probability  value of <0.05. Methods of determining the
statistical significance of results  are well known and documented in the
art and any appropriate method may  30 be used. The terms "decreased",
"decreasing", "reduction", "reducing", etc. as used  herein in connection
with an effect on miscarriage, refer to any measurable  decrease or
reduction in the frequency of occurrence of miscarriage in an 35 individual
patient or group of patients treated in accordance with the present
invention, for example when compared with the frequency of occurrence of
miscarriage in one or more non-treated patients or when compared to the WO
03/022302 PCT/GB02/04158  - 11  level or frequency of occurrence of
miscarriage in the same patient  observed at an earlier time point (e.g.
comparison with a "base line" level).  For example, in embodiments where
hCG is used in conjunction with COH,  a relevant comparison is to compare
patients treated in accordance with 5 these embodiments to groups of
patients having conventional COH or the  same patient having conventional
COH. Preferably the decrease will be a  statistically significant one, more
preferably with a probability value of <0.05.  Most preferably the uses and
methods as described herein in accordance  with the present invention
result in the prevention of miscarriages. Thus the 10 prevention of
miscarriages is also encompassed by these terms. The use of hCG according
to the invention may be useful for any patient in  which it is believed
that infertility may be attributed to early miscarriage or  failure to
implant, regardless of whether the patient is receiving other 15 exogenous
gonadotropins. Miscarriage is defined as expulsion of the foetus before it
is capable of  independent survival. Early miscarriage refers to those
miscarriages that  



occur in the first month of foetal development. The methods and uses of the
20 present invention have particular utility in reducing the levels of
early  miscarriage. The uses of hCG according to the invention in
conjunction with COH are  usually used in conjunction with in vitro
fertilisation techniques. However, it  25 is possible that the uses of hCG
in conjunction with COH as described herein may also be used in conjunction
with in vivo fertilisation. In addition, the use of hCG according to the
invention may also be in  conjunction with in vivo fertilisation in
patients who are not undergoing COH,  30 for example regimens involving
both natural ovulation and ovulation induction regimens, for example using
anti-oestrogens or aromatase  inhibitors (i.e. regimens not involving the
administration of exogenous  gonadotropins). When used in patients
receiving no other exogenous  gonadotropins, hCG should be administered
starting before ovulation is 35 expected to occur in any given cycle,
preferably starting on or about the 61h  7 'h or 801 day after menses. A
single bolus may be given (for example at the WO 03/022302 PCT/GB02/04158
- 12  doses described above for single bolus administration and in
particular  100-500 IU hCG), or it may be given on a daily basis (for
example at the  doses described above for daily administration and in
particular at 50-100 IU  hCG), or every second day (for example at the
doses described above and 5 in particular at 50-200 IU hCG), until
ovulation takes place either naturally  or, if required, by triggering with
an ovulation triggering dose of hCG as  described above. In embodiments of
the invention where hCG is used in patients not 10 undergoing COH, such
patients may alternatively be undergoing 01 using  exogenous gonadotropins
(e.g. exogenous FSH). Appropriate dosages of  hCG for this use are as
described elsewhere herein. Ovulation is triggered  at the appropriate time
by a high dose of hCG as described above. 15 Thus, as indicated above, it
will be appreciated that as well as the use of  hCG in accordance with the
present invention being advantageous in  conjunction with COH regimes using
FSH, hCG can also be used to improve  



implantation and/or decrease miscarriage rates of an embryo in a human
patient not undergoing a COH regime, but trying to improve their chances of
20 a successful pregnancy. Such patients (or their partners) will generally
have  experienced fertility problems of some kind, i.e. have some level of
infertility  or sub-fertility. Alternatively, or additionally, the patients
may have no  obvious fertility problems in terms of ovulation and
fertilisation but may  display infertility due to a tendency to early
miscarriage and/or failure to 25 implant. Older women e.g. women over 35,
where problems with  implantation and higher levels of miscarriage are
acknowledged, are also  good candidates for this treatment. In such
patients ovulation may either occur naturally or can be induced by  30 an
ovulation induction regime rather than a COH regime, e.g. 01 regimes
involving aromatase inhibitors, etc. (which stimulate endogenous FSH
secretion), or exogenous FSH administration as discussed above. Such OI
regimes are standard and well described in the art. 35 In such uses not
involving COH regimes, the timing of administration of the  hCG is
generally calculated from the day of the commencement of menses, WO
03/022302 PCT/GB02/04158  - 13  although in 01 regimes using FSH the timing
of administration can be  calculated from the day of commencing the FSH
treatment. Appropriate  timings after mensus or after commencing FSH
treatment are as discussed  above. As discussed above, the hCG is
administered starting before 5 ovulation (which may be either natural
ovulation or triggered by ovulation  triggering doses of hCG), during the
follicular phase and preferably in the  mid-follicular phase of the cycle,
e.g. 5 to 8 days after menses, e.g. 6, 7 or 8  days after menses, or at
least 5 or 6 days after beginning FSH treatment,  e.g. 5, 6, 7 or 8 days
after beginning FSH treatment. Thus, it can be seen 10 that although the
treatment regimens in such patients are different from  those undergoing
COH using FSH, the preferred timing of administration of  the hCG is
similar, i.e. at or around the mid-follicular phase of the cycle.
Administration of hCG according to the invention is useful in those
patients 15 being treated with GnRH agonists or antagonists. hCG
administration  



according to the invention is particularly useful in conjunction with IVF
or  IVF/ICSI. The method results in increased rates of implantation and
pregnancies lasting past the first trimester. The use of hCG can lead to
implantation even in patients who have previously demonstrated failure in
20 IVF regimens due to problems not associated with ovulation. The use of
hCG according to the invention can be particularly useful in  treating
patients with low endogenous LH levels, such as patients suffering  from
hypogonadotrophic hypogonadism. 25 The use of hCG according to the
invention can also be used in patients  which have previously exhibited
failure to become or remain pregnant using  FSH alone, e.g. in standard COH
or 01 regimens. 30 Examples of other suitable patient groups are those
suffering from PCOD  (polycystic ovarian disease), inadequate luteal phase
and immunological  factors and patients 35 years old and older ("older
patients"). Preferably the  patients are not older than 45 years, more
preferably not older than 42  years. 35 The hCG that is used may be from
any source, provided it is not WO 03/022302 PCT/GB02/04158  - 14
contaminated with any materials (particularly other gonadotropins) which
will  substantially affect its action. Urinary hCG may be used, although it
is  preferred to use recombinant hCG (rhCG), because of its high purity. 5
Analogues of hCG include all molecules which exert the same physiological,
biochemical or biological effects as hCG, and/or bind to the same receptors
as hCG. Luteinising hormone (LH) is known to share some physiological
actions with hCG, but for the purposes of this description, LH is
considered  to be excluded from analogues of hCG. 10 Some analogues of hCG
include single chain hCG, in which the C-terminus  of the 13-subunit is
fused to the N-terminus of the a-subunit (Sugahara et al.,  PNAS, 92, 1995,
2041-2045). Other examples of analogues are as  



disclosed, for example in European patent no. EP 0 322 226 (Applied 15
Research Systems) , WO 92/22568 (University of Medicine & Dentistry of  New
Jersey), WO 96/05224 (Washington University), WO 90/09800  (Washington
University), WO 93/06844 (Washington University), WO  98/43999 (Washington
University) , WO 99/25849 (Washington University) . 20 hCG may be detected
by any appropriate technique, for example using  radioimmunoassay, as
described by Vaitukaitis et al. 10, as well as ELISA  assays 11 The
bioactivity of hCG can be measured by any appropriate  technique, for
example, by the mouse Leydig cell bioassay.12 25 In embodiments of the
invention where FSH is used, it will be understood by  one of skill in the
art that FSH may be substituted by a biologically active  analogue, or by a
compound that stimulates endogenous FSH secretion. In  this latter class
are included aromatase inhibitors, and anti-oestrogens such  as tamoxifen
and clomiphene citrate (CC). These compounds stimulate 30. endogenous FSH
secretion by removing the negative feedback exerted by  oestrogen on the
hypothalamus (either by antagonising oestrogen receptors,  as is the case
with CC and tamoxifen, or by greatly decreasing oestrogen  concentrations,
as is the case with aromatase inhibitors). 35 A particularly preferred form
of FSH for use in conjunction with the use of  hCG according to the
invention is known as FSH-CTP. This long-acting WO 03/022302 PCT/GB02/04158
- 15  human FSH is described in WO 93/06844, and has a wild type FSH
a-subunit and a 13-subunit that consists of the wild type FSH R-subunit
fused  at its carboxyl terminal to the carboxy terminal peptide (CTP) of
the  R-subunit of hCG (residues 112-118 to position 145 of the native hCG(3
5 sequence). Other types of FSH analogues include, for example single chain
FSH analogues in which the 13-subunit is fused to the CTP of hCG, which in
turn is fused to FSH a-subunit, as described in WO 96/05224 (single chain
FSH-CTP). 10 As for hCG described above, the FSH used in the methods of the
invention  can be from any source. Such sources will be well known to a
person skilled  in the field of ovulation induction and of COH procedures.
A urinary  



preparation of FSH may be used, e.g. hMG which contains FSH and LH
activity at a 1:1 ratio. Preferably recombinant FSH will be used (rFSH) 15
because of its high purity. Human menopausal gonadotropin (hMG) has been
used to replace FSH  during the stimulatory phase in ovulation induction
and COH for IVF. hMG  is a relatively crude hormonal extract from the urine
of postmenopausal 20 women which contains both FSH and LH activity (ratio
1:1). Non-proprietary  hMG may contain as little as 2% of the active
hormones and consequently  .as much as 98% of the protein content may be
urinary contaminants. When  hMG is used instead of FSH in the methods of
the invention, an hCG  supplementation as described above, may also prove
beneficial, for 25 example for aiding implantation and/or preventing or
decreasing  miscarriages. hCG administration should be started before the
10th day after  commencing hMG treatment, more preferably before the 9th
day after  commencing hMG treatment, particularly preferably on or about
the 7th or 8th  day after commencing hMG treatment. Administration of hCG
should 30 preferably start after the 3`d day after commencing hMG
treatment. Dosages  and dosing regimens are as given for use of hCG in
conjunction with FSH. A preferred dose is 150 IU/day, more preferably 50 or
100 IU hCG/day.  The invention will now be described in more detail in the
following non- 35 limiting Examples. WO 03/022302 PCT/GB02/04158  - 16
Examples  Stimulation protocol Control group 1: The first day of menses,
the patients were submitted to  de-sensitisation by daily injections of
decapeptyl (0.1 mg). After 14 days, a  5 sonographic examination was
performed and in the absence of cysts, stimulation was started with rFSH
(150 to 200 IU/day). After 7 days,  follicular growth was checked by
sonography and E2 blood concentration  was measured. The patients were
examined on a daily basis and ovulation  was triggered with 10,000 IU of
hCG when at least two follicles > 18 mm in 10 diameter were detected and a
serum level of 300 pg/mL of E2 was attained.  



Control group 2: At the time of day 7 in control group 1, control group 2
received hMG (150 IU/day) in addition to the rFSH. 15 Experimental group:
At the time of day 7 in the control group, the  experimental group received
50-100 IU of hCG on a daily basis in  combination with the rFSH until
ovulation was triggered as above. The oocytes were fertilised in vitro.
Four hours later, they were rinsed and  20 put into culture medium (ISM1).
After 20 hrs, fertilisation was checked and  the embryos remained in the
same medium until 48hrs. They were then  transferred into a second culture
medium (ISM2). The 2 best embryos were  then transferred to patients and
the remaining were cultured until blastocyst  formation was reached.-(day
5-6). 25 Results  The results are summarised in Tables 1, 2 and 3. Tables 1
and 2 show  results comparing control group 1 (rFSH alone) with the
experimental group  (rFSH + hCG). Table 3 shows results comparing control
group 2 (rFSH + 30 hMG) with the experimental group (rFSH + hCG). There was
no difference in the lengths of the stimulation periods. E2 levels  were
increased in the group receiving hCG. The transfer rates were similar  in
both groups: 92% with hCG Vs 86% in the control group, (p=0.1). 35
Blastocyst formation from the supernumerary embryos was not different
between the 2 groups (185/411=45% with hCG Vs 292/627=46.5% control,
p=0.622). Implantation rates (24.5% hCG Vs 14.6% control, p=0.0134) as WO
03/022302 PCT/GB02/04158  - 17  well as pregnancy rates per transfer (37.5%
hCG Vs 23.6% control,  p=0.0246) were increased in the hCG group, yielding
a mean number of 1.9  embryo per transfer. 5 Table 1: hCG low dose in
stimulation with rFSH  + No  o. o patients 96 121 an age 2.2 (32.8 t t  



(p=0.1068)  10 ransters o log (8(j-/o)  Stimulation (days) , Oocytes
recovered 10 Embryos m 6.2(62%) 0  implantations 43/1 /b o (14.6%)
(p=0.0134) 15 Embryo/transfer 1.91 1.89  Pregnancies (31.b-/0) 3U/121
(23.6%)  (p=0.0246) Blastocysts 195/411 o (46.5%)  =0.6221  20 Table 2: hCG
low dose in stimulation with rFSH +hGG No otal  Pregnancies lug 23U 339
Ectopics 2 6 8 (2.4%) p= Miscarriages 8(1.3%) (15.6%) (13%) p= .  .25 Total
p=  miscarriages + ectopics  30 Table 3: hCG low dose in stimulation with
rFSH Vs hMG  Pregnancies 109 76 c Ectopics 2 2  Miscarriages 8 p=  35 o a
miscarriages + lu lb p=  ectopics WO 03/022302 PCT/GB02/04158  - 18
References:  1 Healy et al.; Lancet 343 1994; 1539-1544 2 for example, a
conventional technique is described in EP 0 170 502 (Serono Laboratories,
Inc.) 3 Filicori, M.; J. Clin. Endocrinol. Metab. 81 1996; 2413-6  



' Filicori, M. et al.; Fertil. Steril. 65 1996; 387-93 5 Filicori et al.;
J. Clin. Endocrinol. Metab. 84 1999; 2659-2663  6 Messinis et al.;
Fertility & Sterility 50 1988; 31-35 Lei et al.; J. Clin. Endocrinol.
Metab. 75 1992; 651-659  e Bennett et al.; Pharmacol. Rev. 30 1979; 247-292
Mannaerts et al.; Human Reproduction 13 1998; 1461-1464 10 Vaitukaitis et
al.; Am. J. Obstet. Gynecol. 113 1972; 751; Clin. Chem. 31 1985; 1749  11
Tyrey et al. ; Obstet. Gynecol. Clin. North Am. 15 1988; 457 12 Robertson,
W.R. and Binden, S. P; The in vitro bioassay of peptide hormones. In
Hutton,  J.C. and Siddle, K. (eds), Peptide Hormones; a Practical Approach.
IRL Press, Oxford (1990). WO 03/022302 PCT/GB02/04158  - 19  Claims:  1. A
use of human chorionic gonadotropin (hCG), or an analogue  thereof, for the
manufacture of a medicament for use in conjunction with 5 controlled
ovarian hyperstimulation (COH) in human patients using FSH, or  an analogue
thereof, for aiding implantation and/or decreasing miscarriage  rates,
wherein the medicament is to be administered starting before the 10th  day
after commencing FSH treatment. 10 2. The use according to claim 1, wherein
the medicament is to be  administered starting before the 9th day after
commencing FSH treatment.  3. The use according to any one of claims 1 or
2, wherein the  medicament is to be administered at least 3 days after
commencing FSH  15 treatment. 4. The use according to claim 1, 2 or 3,
wherein the medicament is to be  administered starting on or about the 7th
or 8th day after commencing FSH  treatment. 20 5. The use according to any
one of claims 1 to 4, wherein the  medicament is to be administered at a
dosage of 25-1000 IU hCG/day.  6. The use according to any one of claims 1
to 5, wherein the 25 medicament is to be administered at a dosage of 50-100
IU hCG/day.  7. The use according to any one of claims 1 to 6, wherein the



medicament is to be administered as a single bolus. 30 8. The use according
to claim 7, wherein the single bolus is  administered on or about the 7th
or 8th day after commencing FSH treatment,  and the bolus comprises 100-500
IU hCG. 9. The use according to any one of claims 1 to 6, wherein the 35
medicament is to be administered on a daily basis until ovulation is
induced.  10. The use according to any one of claims 1 to 9, wherein the
COH is WO 03/022302 PCT/GB02/04158  - 20  carried out in conjunction with
in vitro fertilisation or in vivo fertilisation. 11. The use according to
any one of claims 1 to 10, wherein the patients  suffer from low endogenous
LH levels. 5 12. The use according to any one of claims 1 to 11, wherein
the patients  have previously exhibited failure to become or remain
pregnant using FSH  alone. 10 13. The use according to any one of claims 1
to 12, wherein the hCG is  recombinant hCG. 14. The use according to any
one of claims 1 to 12, wherein the hCG is  urinary hCG. 15 15. The use
according to any one of claims 1 to 12, wherein an analogue  of hCG is used
and wherein said analogue is a single chain hCG. 16. A use of human
chorionic gonadotropin (hCG) or an analogue 20 thereof, for the manufacture
of a medicament for encouraging implantation  and/or decreasing miscarriage
rates of an embryo in a human patient,  wherein said medicament is
administered before ovulation or ovulation  triggering. 25 17. The use
according to claim 16, wherein the medicament is to be  administered as a
single bolus on or about the 7th or 8th day after menses.  18. The use
according to claim 16, wherein the medicament is to be  administered on a
daily basis, starting on or about the 7th or 8th day after 30 menses and
continuing until ovulation occurs. 



19. The use according to any one of claims 16 to 18, wherein the hCG is  as
defined in any one of claims 13 to 15. 35 20. The use according to any one
of claims 1 to 15, wherein an analogue  of FSH is used and wherein said
analogue is FSH-CTP, or wherein FSH is  replaced with an aromatase
inhibitor or clomiphene citrate. WO 03/022302 PCT/GB02/04158  - 21  21. A
pharmaceutical composition for use in conjunction with COH, for  aiding
implantation and/or decreasing miscarriage rates, comprising 25-1000  IU
hCG, or an analogue thereof, per dosage. 5 22. The pharmaceutical
composition according to claim 21, comprising  75-125 IU hCG, or an
analogue thereof, per dosage. 23. The pharmaceutical composition according
to claim 21 or 22, wherein  the hCG is as defined in any one of claims 13
to 15. 10 24. A kit for use in COH comprising 12 or more daily doses of FSH
or an  analogue thereof, and 4 to 8 daily doses of hCG or an analogue
thereof.  25. A kit for aiding implantation of an embryo and/or decreasing
15 miscarriage rates, comprising 4 to 8 daily doses of hCG at about 25-1000
1U  hCG/day or an analogue thereof. 


