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The long protocol of administration of gonadotropin-releasing
hormone agonist is superior to the short protocol for ovarian
stimulation for in vitro fertilization
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Objective: To investigate whether pituitary desensitization with the gonadotropin-releasing hor-
mone agonist (GnRH-a), buserelin acetate, before the administration of human menopausal gonad-
otropin (hMG) for ovarian stimulation in in vitro fertilization (IVF) is superior to the simultaneous
administration of both hormones at the beginning of the treatment cycle.

Design: Prospective randomized study.

Patients: Ninty-one patients having their first attempt at IVF.

Interventions: Patients in group 1 (long protocol) were administered subcutaneous (SC) buserelin
acetate 200 pg/d from day 1 of the menstrual cycle, and hMG was started only after pituitary
desensitization had been achieved at least 14 days later. Patients in group 2 (short protocol) were
administered SC buserelin acetate 200 ug/d from day 2 and the same doze of hMG used in the long
protocol from day 3 of the menstrual eycle.

Results: The median total amount of hMG required in both groups was comparable. There were
significantly more follicles (P = 0.0001}, oocytes (P = 0.0008), fertilized oocytes (P = 0.0001), and
cleaved embryos (P = 0.0001), and a higher fertilization rate (P = 0.0047) in patients in group 1.
The pregnancy rates per initiated cycle and per embryo transfer were 19.57% and 256.71% in group
1 compared with 8.89% and 18.67% in group 2.

Conclusions; The long protocol is superior in terms of significantly greater follicular recruitment,
oocyte recovery and fertilization rates, and significantly greater number of embryos available for
transfer. In genersl, it is the preferred method when GnRH-a are used for ovarian stimulation in
IVF.  Fertil Steril 1992:57:810-4
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Although the first successful pregnancy resulting
from in vitro fertilization and embryo transfer (IVF-
ET) was achieved in a natural, unstimulated cycle,
current practice is to stimulate the ovaries to achieve
muitiple follicular development. This is because, in
generel, the larger the number of cocytes recovered,
the more embryos will be generated for transfer and
the higher wiil be the pregnancy rate (PR). The
ovarian stimulation regimens used initially consisted
of gonadotropins, either alone or in combination
with clomiphene citrate (CC}. Using this appreach,
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however, despite close monitoring of follicular
growth, 15% to 30% of patients have a premature
surge of luteinizing hormone (I.H) resulting in can-
cellation of the cycle (1), whereas others have asyn-
chronous development of the ovarien follicles (2).
To overcome these problems, many investigators
have incorporated the use of gonadotropin-releaging
hormone agonists (GnRH-a), which act by desen-
sitizing the pituitary after an initial stimulatory
phase (3), in their ovarian stimulation programs.

Because a number of studies have suggested that
the use of GnRH-as leads to a lower cancellation
rate (4), improved follicular response (5), and in-
creased fertilization and implantation rates {8, 7)
resulting in a net incresase in the PR per cycle (7),
the method has gained widespread popularity, and
many programs currently use it virtually as the sole
method of ovarian stimulation. The optimum pro-
tocol of treatment, however, remains contentious,
Although the original and mast commonly used pro-
tocol involves pituitary desensitization before ovar-
ian stimulation (the so-called long protocol) (5), ane
problem associated with its use is that the treatment
eyele is lengthened and a higher dose of gonadotro-
pins is needed to stimulate the ovaries. More re-
cently, the simultaneous commencement of admin-
istration of GnRH-a and gonadoiropins at the
beginning of the menstrual cycle (the so-called short
protocol) has been advocated. At present, there is
no agreement as to which protocol is better, and the
information available is rather conflicting. The
present study was therefore designed to investigate
the comparative merite of the two protocols.

MATERIALS AND METHODS

Ninty-one patients who were referred to the Hal-
lam Medical Centre in London for IVF were re-
cruited for the irial that had Institutional Review
Board Approval. None of the patients had previously
been treated with IVF (either at this center or else-
where). They were prospectively randomized into
two groups by drawing serially numbered sealed en-
velopes, each of which contained a study group
number (1 or 2) which were allocated by reference
to random tables. Patients in group 1 (long protocol)
were administered the GnRH-a, buserelin acetate
(D-Ser(tBu)6,Pro9-NHEt), luteinizing hormone-
releasing hormone (LH-RH, Suprefact; Hoechst,
Hounslow, United Kingdom) starting on the 1st day
of the menstrual cycle. The GnRH-a was adminis-
tered by subcutaneous injection in a dose of 200 ug/d;
after 14 days of administration, the serum estra-
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diol (E;) concentration was measured, and a pelvie
ultrasound (US) examination performed, If pituitary
desensitization had been achieved, as shown by a
serumn E; concentration < 100 pmol/L and the ab-
sence of follicular activity on pelvic ultrasonography,
the administration of human menopausal gonado-
tropin (hMG, Pergonal; Serono, Welwyn Garden
City, United Kingdom) was commenced, and daily
buserelin acetate injections were continued at the
same dose until, and including, the day of human
chorionic gonadotropin (hCG, Profasi; Serono) ad-
ministration. If pituitary desensitization had not
been achieved after 14 days of treatment, adminis-
tration of buserelin acetate was continued until de-
sensitization was achieved, and then treatment with
hMG was commenced. The standard dose of hMG
used was three ampules per day, but four and five
ampules per day were given if the patient was over
the age of 35 and 40 years, respectively. Patients in
group 2 (short protocol) received the same daily dose
of buserelin acetate as those in group 1, but treat-
ment was started on day 2 of the menstrual cycle.
Human menopausal gonadotropin was started on
the 3rd day of the menstrual cycle at the same dose
as those in group 1.

Monitoring of follicular growth was achieved with
daily us scans and serum E; measurements from day
6 of ovarian stimulation. The dose of hMG was in-
creased if there was poor follicular growth. Human
chorionic gonadotropin, 10,000 IU/L, was admin-
istered when the mean diameter of the largest, follicle
reached 18 mm and there were two other follicles
> 14 mm with appropriate serum E, concentrations
(approximately 1,000 pmol/L per follicle of at least
14 mm in diameter). Transvaginal US-directed oo-
cyte recovery was performed 35 hours after hCG ad-
ministration. Standard techniques of IVF-ET were
used. Embryo transfer was scheduled approxinately
48 hours after oocyte recovery, and luteal support
was provided by the administration of hCG (2,000
IU on the day of ET and repeated 3 days later),

The age of each patient, total amount of kMG
used, number of follicles developed, number of oo-
cytes recovered, fertilization and cleavage rates, and
PRa per initiated cycle and per ET were calculated.
The results of the two protocols were compared using
Mann-Whitney and X tests.

RESULTS

There were 46 patients in group 1 and 45 in group
2. The median age of the patients and indications
for IVF were comparable in the two groups (Table 1),
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Table 1 Patient Characteristice

Long protocol  Short protocol  Probability

Number of
cases 46 46
Age (v} 38 (24 to 41)* 33 (26 to 41) NSt
Tubal damage 23 30
Endometriosie 4 1
Male factor
infertility 7 3
Unexplained
infertility 12 11

* Valyes are medians with ranges in parentheses,
+ NS, not significant

The median total dose of hMG used in the patients
on the long protocol was 27 ampules (range, 14 to
61) compared with 24 (range, 14 to 62) in those on
the short protocol. The difference was not statisti-
cally significant, suggesting that the initial agonistic
flare effect of the short protocel did not reduce the
hMG requirements for ovarian stimulation. A higher
proportion of patients on the short protocol had their
treatment canceled before oocyte recovery, usually
because of inadequate follicular recruitment. The
median number of follicles recruited (Table 2) was
14 (range, 0 to 27) in the long protocol com-
pared with 9 (range, 0 to 25) in the short protocol
{P = 0.0001), and there was also a significantly greater
number of oocytes collected in those on the long
protocol, median of 10 (range, 0 to 21) compared
with 5 {range, 0 to 17) (P = 0.0008). The fertilization
but not the cleavage rate {'Table 2} was significantly
higher in the patients on the long protocol, median
of 77.78% compared with 57.14% (P = 0.0047), even
though the proportion of patients with male factor
infertility wus higher in the former group (Table 1).

Table 2 Clinical Response and Outcome of Patients

There were significantly more cleaved embryos
available for transfer in the patients on the long
protocol. The median number of embryos trans-
ferred was significantly higher in the patients on the
long protocol, and the clinical PR per initiated cycle
in this group was more than twice that in the short
protocol, 19.67% per cycle compared with 8.89% per
cycle (Table 2).

DISCUSSION

Effective superovulation is essential for IVF be-
cause PRs are related to the number of good quality
oocytes recovered and fertilized and of embryos
transferred to the uterus. Since the origing! descrip-
tion of the use of gonadotropins with GnRH-a for
ovarian stimulation in IVF {(5), the method has
gained widespread popularity, and many [VF pro-
grams use the technique as the predominant, if not
sole, method of ovarian stimulation. After an initial
stimulatory phase, GnRH-as reduce spontaneous
release of gonadotropins by the pituitary gland and
protect the developing cocyte from perturbations in
LH release at the critical stages of follicular devel-
opment. Moreover, because spontaneous ovulation
is prevented, the timing of hCG administration in
GnRH-a cycles is not as critical as when CC and
gonadotropins are used for ovarian stimulation. The
timing of ococyte recovery can therefore be pro-
grammed for convenience, which is obviously very
attractive for many IVF programs.

One problem associated with the uge of GnRH-a
for pituitary desensitization before ovarian stimu-
lation is that the treatment cycle is lengthened and
a higher dose of gonadotropins may be needed to
stimulate the ovaries as compared with cycles in
which ovarian stimulation is attempted with CC and

Long protocol Short protocol Probability
HMG (ampules) 27 (14to61)* 24 (140 62)* NS+t
Cases abandoned (%) 8.69 13.33 NS
Day of hCG administration 10 {0ta14) 10 (0to13)
No. of follicles 14 (0ta27) 8 (0to25) 0.0001
No. of oocytes recovered 10 (0to21) B (0tolT) 0.0008
Fertilized oocytes 6 {0to17) 2  (Oto 10) 0.0001
Cleaved embryos 4 (0to13) 1 (Oto 10) 0.0002
Fertilization rate (%) T7.78 (0 to 100) 57.14 (0 to 100} 0.0047
Cleavage rate (%) 91.67 (0 to 100) ™ (0to 100) NS
No, of embryos transferred 3 (Otod) 1 (Dtod) 0.01
PR/initiated cycle (%) 19.57 8.89 . NS
PR/ET (%) 26,71 16.87 NS
* Values are medians with ranges in parentheses. 1 NS, not significant,
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gonadotropins. The rationale of the short or flare
protocol is therefore to attempt to circumvent these
disadvantages by augmenting the action of exoge-
nous gonadotroping with the endogenous follicle-
stimulating hormone released by the initial stimu-
latory effect of the agonist and thus to lower the
required dosage of exogenous gonadotropins. In the
present study, all factors that could affect the out-
come of treatment were controlled. The patients as-
signed to the two protocols were comparable in terms
of age and indications for IVF. Only patients having
their first atterapt at IVF were recruited so that the
identical starting dose of gonadotropins could be
used, The same GnRH-a, huserelin acetate, was used
and the identical dose and mode of administration
utilized. In both groups of patients, the agonist was
started in the early follicular phase. The only vari-
able therefore was that in the long protocol pituitary
desensitization was achieved before hMG was
started. The reaults of the study indicated that the
so-calied flare effect of the short protocol produced
no advantage. The amount of hMG required was
similar, and the only difference in drug cost was the
extra 2 weeks of treatment with buserelin acetate
required in the long protocol. Because the over-
whelming cost in ovarian stimulation is that of BMG,
there was essentially no significant financial saving
in using the short protocol. The flare effect did not
enhance folliculogenesis either, and our results were
consistent with those previously reported that the
long protocol results in greater follicular recruitment
and oocyte recovery (8) and a higher fertilization
rate (9).

Those studies that have suggested that the short
protocol is as effective as the long protocol have suf-
fered from a number of limitations: (1) they were
retrospective analysis of data (10); (2) they compared
different GnRH-a for their long and short protocols
(11); (3) the initiation of the GnRH-a was at a sub-
optimal time (12). In the latter study (12), the ad-
ministration of the GnRH-a in the long protocol
was commenced 3 to b days after follicular rupture
in the preceding cycle. It has been shown that ini-
tiation of GnRH-a in the early luteal phase pro-
duces significantly fewer follicles compared with
initiation in the early follicular or midluteal to late
luteal phase (13).

There are a number of possible reasons why the
long protocol of administration of GnRH-a is su-
perior to the short protocol. It has been well dem-
onstrated that the initial agonistic action of the
GnRH-a results in increases in LH concentrations
to preovulatory surge levels. This may lead to rescue

Vol. 57, No. 4, April 1992

of the corpus luteum, luteinization of immature fol-
licles as shown by a rise in the serum P levels (14),
and an increase in thecal androgen levels that may
reduce folliculogenesis (15). Exposure of the devel-
oping follicle to inappropriately high levels of LH
may be particularly severe in patients in whom the
return to baseline levels of LH takes longer than
average, for example, in those who have polycystic
ovarian disease or who form cysts as a result of ag-
onist administration (16). It has alsc been shown
that the degree of LH suppression is more variable
when the short protocol is used (2, 17). In fact, some
studies have suggested that when the short protocol
is used, 5% to 10% of cycles may be complicated by
a premature surge of LH (18).

In one recent study in which GnRH-a was com-
menced on day 2 and hMG on day 5 of the cycle
{19), it was found that the best resulis were obtained
in those cases in which there was a prompt elevation
of the serum E, concentrations followed by a fall by
cycle day 4 to 6. In the 20% of cycles in which the
serum E, concentration showed a prompt and per-
sistent rise through ¢ycle day 5, implantation rates
and PRs were significantly lower. Little information
on the fluctuations of LH in the eatly follicular phase
was given in that study, but the results suggest that
once follicular growth occurs, exposure to the ago-
nistic phase of GnRH-a is probably inimical. The
results of that study (19) also suggest that it is not,
so much that pituitary desensitization before ad-
ministration of gonadotropins is unnecessary but
rather that some patients achieve pituitary desen-
sitization very rapidly so that by the time the active
phase of follicular growth occurs, the levels of LH
are already at basal levels.

There is a considerable amount of data supporting
the adverse fertility effects of exposure to high LH
concentrations (15, 20, 21). It is associated with an
increased incidence of infertility and miscarriage (20)
and failure to conceive despite ovulation (21, 22).

It has been suggested that to optimize results with
short protocols, US examination of the ovaries and
measurement of the serum P concentration should
be performed before initiation of GnRH-a therapy
so that if an ovarian cyst is visualized or the serum
P concentration is elevated, gonadotropin admin-
istration can be delayed until ovarian inactivity is
demonstrated (23). It has also been suggested that
daily measurements of the serum E, concentration
should be performed so that if they do not fall
promptly, the long protocol could be used in sub-
sequent cycles (19). Both these approaches negate
one of the major advantages of GnRH-a therapy in
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comparison with ovarian stimulation using CC and
hMG, namely, the simplicity of use and the reduc-
tion of monitoring afforded; for example, cysts seen
in long GnRH-a cycles can be safely ignored (24).
Given the fact that the short protocel produces no
significant financial savings, it would appear that
the long protocol is to be preferred for use in IVF,

In conclusion, although this study does not pre-

clude the possibility that there could be subgroups
of patients who may be appropriately treated by the
short protocol, our results suggest that, in general,
the long protocol is the preferred method when
GnRH-as are used for ovarian stimulation in IVFE.
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