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INTRODUCTION

There are three primary goals of monitwring gonadotropin-stimu laeed eveles: to assess
the adequacy of response to ovarian stimulation regimens, to detecmine the oprimal
timing of hCG administration, and to reduce the risk of ovarian hyperstimulation syn-
drome (OHSS) and multiple births. When selecting the aprropriste technigques, the
clinician must give consideration to medical as well as Anancial faceors.

A distinguished panel of physiciios nssembled in Boston bn July 1997 10 cvaluaee
merhods of menitoring gonadotropin-induced ovarian stimulation as well as selecrad
techniques of assessing adequacy of respanse. The panel reached a consensus on many
issues. These recommendations can be used by the clinician to help clarify the moni-
toring expectations in gonadotropin-stimulated cycles. Although these guidelines rep-
resent a cansensus of the panel, many individual factors must be considered by the
clinician on how to best monitor patients. Therefore, these decisions must be made on
@ case by case basis.



ESTRADIOL
MONITORING

Richard Blackwell, MD, PHD

Thirty years aga, clinical investigarors found thar monitoring
urinary estradiol measurements could be used ro predicr the
incidence of complications assacisted with concrolied gvari-
an hyperstimulation {(COHY. Today, serum escradiol levels
have replaced the use of urinary measurements. Many spe-
cialists believe thar estradiol monitering should be used in
conjunction with ultrasound follicular monitoring o help
them make the most informed decision about creatment.

Because estradial levels snd ulerasound monitoring of
follicular response are complementary, both play a useful
role in reducing the porential risk of multiple gestation
and ovarian hyperstimulation Syndmme.

Additionally, clinical indications exist where a hasaline
estradiol level would also be appropriate, such as when a
parient presents with a residusl cystic structure on ultrasound.

In arecent review of the literature chat evaluared the
roe of estradisl monitoring versus ultrasound monitoring,
Schoemalkeer et al' reported thar neither tmethod used
alone proved superiot, but definite advantages exist when
borh methods are used together, albeir for different pur-
peses. One purpose is to predict the potential for hyper-
stimulation syndrome, and the other is to indicate the
time for hCG administration.

While Schoemaker's conclusions may be true, tha
panel agreed that estradiol and ultrasound monitoring
have synergistic roles. For example, with tegard to safery, a
high estradiol level can help predict which patient might
hyperstimulate, but it is nort a3 accurare in predicting mul-
tiple births. Ultrasound scanning provides the information
about fellicle size and number thar alerts the clinician to
an increased risk of multiple gestarion.

The panel also agresd that physicians should be aware
of the following issues when interpreting raw estradiol lab-
oraton values.

Due to the wide variability among the cyrrently
employed RIAs, serum estradiol values shauld be inter-
preted wich caution.



Typically, RIA kics from one company include
serum standards referenced against another company's
serumn standards but do not reference a rational stan-
dard. Furthermote, these standards may change at any
time without notice to the user. Such variability con-
tributes 1o discordant Andings within an insticution and
hetween institutions.

As shown in Table 1, Hershlag et al* found signifi-
cantly different values for esrradiol in the same serum
samples at differenc laboratories even when the same
RIA kit was used.

At the University of Alabama, an incernal estradiol

assay i5 used, so the physicians are familiar wich irs
idiosyncrasies. Knowing that it overestimares estradiol
secondary to cross-reactiviry, they interpret the resulcs
accordingly. However, many hospitals and reference
labs do not have dependable internal standards, They
must rely on the materials provided in commercial
kirs, which may yield suboptimal results.

Improved quality control in commercial kits and
within labs is critical to effective estradiol level moni-
toring. The University of Alabama laboratory assays
about 50,200 various hormone samples annually and
randomly inserts in1o its program known standards for
each assay to challenge results and confirm thar they
are in the right range. Furthermore, when an 2553y is
performed, three tubes at multiple dilucions are uti-
lized, yielding up to nine painrs per assay. In contrast,
commercial labs often run a single or duplicate sample
per assay, which resules in too much variability to
ensure accurate results.

TIMING AND INTERPRETATION
OF ESTRADIOL LEVELS VARY
FROM ONE INSTITUTION TO
ANOQTHER.

<At the University of Alabama, estradiol levels are

monitored at day 8 or 2 and then again at day 11 or 12
of a cycle. Qrher physicians think ane estradiol level i
enough and point out that an estradiol level of 800 pyfml
ina patient with seven follicles is certain to double the
tiext day. Still achers think it is possible to limit escradiol
menitoring w one level aken on day 11, along with a
single scan taken the same day, and probably projecr ovu-
lation with a reasonahle degree of accuracy,

Some centers may have poorer overall results using
gonadotropins than other centers because the clinicians
have less experience or treat patients very conserva-
tively. For example, in an attempt 1o avoid hyperscim-
ulation, some programs may withhold hCG when
estradiol levels are above 2500 pg/mL. which could
result in a large number of canceled cycles. Althaugh
everyone is concemed about avarian hyperstimulation
syndrome (OH3S), the fact remains thar OHSS ja
the average practice of the reproductive endocrinolo-
gist is very rare.

In general, the decision 1o withhold hCG should
be based on the follicle, the parient, and the circum-
stances and not salely on a specific escradial level,
Estradiol levels should be perceived as a range, not as
an absolute number.

Far example, hCG administration may be appro-
priate for a 42-year-old patient with estradiol levels of
4300 pg/ral. but inappropriate for a younger patient
with levels of 2000 pg/mL and six mature follicles,

In higher risk situations, such as the possibility
of multiple gestations ar ovarian hyperstimularion,
hQG could be withheld after an in-depth discus-
sion with the patient about the risks involved in

taking hCG.



INTERPATIENT VARIABILITY IN
ESTRADIOL LEVELS IS ALSO
AN ISSUE

There is also significant interpatient variabiliry in
serum estradiol levels. Sewne patients respond more
slowly than orhers regardiess of the protocol. For exam-
ple, kan Craft’s group in England reports on pariencs

with estradiol levels of 100 an days 6. 8, or 10, bug by
day 16 they reach levels of 1100 This type of response
is more sudden in comparizon 1o marients with lypo-
thakunic disorder, wha are tepically slow responders.
Eventually they dememstraze a normal escradiol

response, But e may be ot of phinse by aweek oe more.

SUMIVIARY

Far aptimal monitoring of ovuelation induction, estradiol monitoring should be used in conjunction with ultrasound moni-

toring. Physicians should be aware that there are wide variations in the results of estradiol assays. and opinions vary about
when and how often 1o mzasure esteadiol levels. In addition, conservative approaches to monitoring (ie, using levels that
are 100 low to avoid the possibility of hypersiimulation) may result in 2 number of canceled cycles. Physicians should also

be aware that patients with low estradiol levels on days 8, 9, ur 10 may eventually demonstrate a normal estradiol response.



ULTRASOUND
MONITORING

Richard Scott, MD

Ultrasound monitoring during ovalation induction has
been, and continues 1o be, an excremely valuable addi-
tion to the pracrice of reproductive endocringlogy.
Although this technology has been available for more
than 20 years, it was not until the advent of high reso-
lution transvaginal sonoegraphy in the late 1980s that
its notential in ovulation induction monitoring was
fully renlized.

Sonography plays an important role in the assess-
ment of the ovary and uterus during avulation induc-
tion. I the ovary, it provides physicians with impor-
tant information about the size and number of follicles,
timing of hCG administration, and ovarian pattems
associated with hyperstimulation syndrome.

Uterine sonography helps define and assess impor-
tant endometrial patzems that have been determined
w have a high predictive value in assessing implanca-
tion and pragnancy outcome.

Additional benefits of ultrasound include the fact
that scanning is relatively simple to peform and well
tolerated by patients, the data are visuatly represented,
and the fiindings are highly reproducible.

While ultrasound scanning plays an impartant role
in ovulation monitoring, care must be taken w assure
reliable, quality scans and measurements.

WHEN TGO INITIATE
ULTRASOUND MONITORING

A review of the literature about ultrasound moniroring
indicates that there are really no daca that define the
optimal time to obtain 2 baseline scan or whether 2
baseline scan is even necessary ot indicated. Furmal rec-
orumendations for when to initiate scanning have not
been developed, although many reproductive endocri-
nwlogists do baseline scans between days 6 and 8.

Since uvalation induction is such a highly individ-
ualized pracess, it may be impossible o define a specifc

protocol foor Monioring and, as such, the process

- tions and supgestions can be mude:

remains more of an individual's preference.
Although there is no clear agreement ac chis time

abour baseline scanning, a few general recommenda-

1. Baseline scans are more important m eontiguous
({consecutive) cyeles than nonconuguous (30 days or
longer between treatment) cycles beciuse, in general,
they provide additional information abour persistent
follicular or carpus lureal cysts.

2. lf one is going to monitor with ultrasound only, a
baseline scan is critical to determine the appearance of
the uterus and ovaries, This haseline should be com-
pared with meticulously performed rollow-up scans.

3. If eseradiol tevels are going to be used with ulera-
sound monitoring, it is tecommended that the baseline
scan be done on the same day as the patient’s first
estradiol level. This combination baseline assessment,
in addirion ro maximizing patient convenience, also
provides a secondary quantirative reference point
(estradiol level) from which to carrelate the ultra-
sound findings.

WHEN TO ADMINISTER hCG

There are no prospective studies that specifically evaly-
ate the optimal diameter of the lead follicle at the time
of hCG administration. Therefore, most auchors have
used their own personal protocols, which were devel-
oped from a large volume of practical experience. This
relatively empiric approach has been a practical way 1o
approach hCG administration because everyone knows
whar results cceur when hCG is administered at a par-
ticular follicular size. The ranpe of practical experi-
ences, as well as differences in equipment and measure-
ment techniques, helps explain why some clinicians
give hCG when follicles are 14 mm in diamecter, while
athers wait until follicles are 18 mm in diameter.



RELIABILITY OF
MEASUREMENTS

Although ultrasound scanning is being widely applied,
thete are a number of considerations that need to be
understood about the reliability of the measurements.

A, primary and fundamenral consideration is this:
There is no substitutefor good training and technology.
Because in many cases the same patient may be scanned
by multiple operators, care must be taken to ensure that
uniform measuremnent protocols are being applied.

In general, all scans should be performed utilizing
a transvaginal approach and conducted with a high-
frequency (between 5 MHz and 7.5 MHz) endovaginal
transduger.

To maintain consistency and reproductbility, a
standard measutement technique needs to be defined
and followed. For example, should the follicle be mea-

sured in two dimensions (such as 8 rm by 6 mm) or in

the largest dimension only (such as 8 tam)7? This is less
important if the follicle is round but very important if
the follicle is oval.

The need for measurement protocol consistency is
highlighted when one looks to the literature for the
causes of unreliable measurement and determines
observer variation to be critical.

Forman et al conducted a study to estimate variation
in repeated measurements made by the same observer
and compared this with the variation in measurements

- made by several experienced observers. The investigators
concluded that intrachserver variation was 2 mm and
interobserver variation was 3 mim, an enctmous tange.

In light of these data, it would be ideal to have just
one person perform all your follicular scanning.
However, that may not be practical. Regarding satellite
centers, it may also be worthwhile to have sonagraphers
from outlying areas train for a week or rwo at the main
institution 1o increase canfidence in their ability.

PREDICTING OVARIAN
HYPERSTIMULATION
SYNDROME (OHSS)

OHSS is the most serious complication of
gOﬂadurmpin treatnent. The risk for OHSS has rradi-
tionally been associared with the peak estradiol level
during the stimulation cycle. However, QHSS may
oceur in the presence of normal or even low estradiol
levels. Furthermaore. the presence of high estradiol lev-
els does not always prognosticate the development of
(OHSS, These facts demonstrate that estradicl moni-
toring alune may ot be sutlicient w predice QHSS,

Sonographic monitonng, on the other hand, has been
found to be a very wseful adjunct in this area by allowing
us to predict the occurrence of OHSS based on the overall
number of follicles, the number of intermediate follicles,
and their distribution within the ovary itself (Fig 1).
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fig 1, — Four sonographic visualizations of the “Nacklace aign,” which
i5 carretated with the risk of OHSS.

Groups of follicles, & mm to § mm in size, arranged
in an annular pattemn arpund the periphery of the
ovary at the cnser of stimulation have been shown to
correlate fairly well wick the patient’s subsequens risk
of OHSS. This is the “Necklace sign.”

tn addivion, Blankstein et al* discovered that patiencs
with hyperstimulanon syndrome usually bad a farger
number of relatively smaller follicles ac the time they were
given hCG of on the day fo“owing hCG administration.
Mild QHSS occurred in the presence of eght to nine fol-
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SONOGRAPHIC MONITORING
OF THE ENDOMETRIUM
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endomerrium while taking this drug and this hyper-
echogenic pattern i3 gererally inconsistent with a posi-
tive pregnancy vutcome. [eis recommended that an

ulerasound scan be done | week afrer the firseeyele on

clomiphene citrate. It it shows 4 hyperechopenic (type
A) pattern, then clomiphete citrate should be discon-
tinued, and the patiens should be considered for possi-

ble estradiol supplasentation or gonadotropin eherapy.

SUMNMARY

Because of the highly individual nature of ovulation induction moenitoring, there is no specific pratocol for initiating ultra-

sound follicular monitoring or administering RCG. Most physicians still follow the empiric stimulation schedules they

developed before the advenr of high-resolution ultrasound.

The panel cecommends scanning on the same day the first cstradiol level is measured. To get the most reliable, repro-

ducible measurements, the panel recormmends training and development and adherence to a scanning pratocol.

Ulrrasound manitoring of follicles has greatty improved the ability to predict ovarian hyperstimulation syndrome while

monitoring of the endometrium has increased the ability to predict pregnancy outcome.

Pregnancy is more likely to occur if a triple-line pattern is observed and the endometrium is more than 9 mm thick. It

is unlikely to occur if the endometrium is less than & mm thick, and it occurs at a variable rate when thickness ranges from

6 ram to 9 mm. [t should be noted rhat when clomiphene cirrate is administered alone far ovulation induction, an

endoscan is useful to observe and characterize the endometrium,



MONITORING
LUTEINIZING
HORMONES (LH)
WITHIN THE
STIMULATED CYCLE

William Schlaff, MD

Almost 10 years ago, investigators reported
recduced pregnancy rates in IVFE patients who had
increased levels of LM during the follicular phase.” In
1593, Shoham et al® reviewed the published literature
and concluded that a raised serum LH concentraton
during the follicular phase may increase the risk of
infertility and early pregnancy loss.

{t has been demonstrated that advanced knowl-
edge of premature luteinization may be clinically useful
in the care of patients undergoing in vitro fertilization.
If this proves to be a consistent observation, physicians
could cancel oocyre rertieval or advance the rime of
rerrieval, if appropriate.’ In this way, pragnancy rates
could equal those achieved in cyeles during which no
premature LH surge oecurred.

Knowledge of premature lutcinization is probably

even less relevant in women undergoing ovulation

~induction with gonadotraping because timing is not as

critical as it is in [VE

in addition, Hofmana et al”® demonstrated chac
wornen who prematurely luseinize on gonadotropins
alone are at high risk for premature Juteinization in a
subsequent ovarian stimulation cycle. In fact, the risk
is equally high despite pitwitary desensitization in the
subsequent cycle.

These data seem 1o suggest that there is a differ-
ence between eliminaring spontaneous LH surges and
eliminacing levels of LH thart can cause premature
luteinization.

The pane! does not believe that luteinization, pre-
mature luteinization, ar pregnancy rates can be pre-
dicted based on LH measurements. As a monitoring
toal for stimulated cyeles, LH levels seem to have no
relevance and there appears to be no justification for

-inCLlrri(]g exua EX‘DEI‘ISE to measure thCITL

SUVIMARY

While monitoring LH levels to predict premarute futeinization in stimulated cycles has been proven to be of some valye in
fVF programs, it appears to be of lictle or no clinical value in ovulation induction.



PROGESTERONE
MONITORING

James M. Wheeler, MD, MPH

Progesterone increases in the mid-luceal phase, and
traditionatly that is when these levels are measured. As
indicated in Figure 4," progesterone levels, unlike LH
levels, have a fairly wide peak, which allows casy

assessment.

DAYS FROM (il

Fig 4, Mean values of LH, F5H, progsstercna (P}, astradiol (Ej), and
17-hydroxypragesterone {17-0HP) in daily serum samples of 3 women
during ovulatory menstryal cycles. Data from diffarent cyeles combined
with the use of the day of the mid-ayzle LH peak a5 the reference day
(day 0} Tha vartical bars represent ona standard arrot af the maan.
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Everyone has been taught thar 3 ng/ml to § ng/mb
of serum progesterone indicates ovulation, but it is also
important to consider the quality uf ovulation and the
quality of corpus lurewm function.

The algorithm in Figure 5 reflects one approach
to progesterone assesstnent. Law levels (less than
5 ng/ml) ace supgestive of anovulation. High levels
{10 ng/mL or greater) indicate that corpus luteum
function is probably adequate.

When levels are in the mid-range (5 ng/mL to
10 ng/mL}, repeat measurements and a late lureal

I'Viu[_'ih) sloald b considered.

s !
4 FROSABLE REFPEAT PROBABLY
] ANOVULATION: MIB.LUTEAL k ADEQUATE
REPEAT DR SERUM CORPUS LUTEUM
TREAT PROGESTERDNE:

FUNCTION

Vi * ‘ i
LATE LUTEAL
ENDOMETRIAL BIOPSY

Fig 5.— Algarithm‘..
METHODS OF MEASUREMENT

Ac Baylor College of Medicine, mnid-luteal proges-
rerone is timed indirectly using the most econormical
and easy methods, usually basal body remperature
(BBT) and an ovulation prediction kir. [f the level is
nat satisfactory, they try to obtain a more precise rim-
ing, usually by sonographic folliculogram. Forrunarely,
there are good quality assays available so that proges-
terone is reliably assessed.

There used to be a firin belief in endometrial biopsies,
but raday, reliance on endometrial biopsy has really
decreased because of concerns about cost, discomfore,
and, most importantly, 2 high incidence of “out of
phase” biopsies in normal, and even conception cveles.

Pillet et al"” analyzed standard mechods of assessing
ovulation (ic, BBTs, endometrial biopsy, or serum pro-
gesterone) and showed that endometrial biopsy was a
lirtle more accurate than serum progssterone. Progesterone
along was not really accusate enough. In fact, it was nor
much more accurace than BBTs. Therefore, the authors
concluded that combining BBTs and serum proges-
terone is prabubly the most costeeffective way to assess

wvulation in the luteal phase.



FUTURE PROSFPECTS

It is exciting to look at che work that is being done
with urinary and salivary metabolites of progesterone
hecause bath of these biologic sources allow a naturally
more integrared assessment of progesterone funciion.
Az 3 resule, there may be more use of urinagy or sali-
vary collection devices in the future.

[r addition, the furure may bring answes to these
imporeant questions about progesterone: What does it
have to do with and-argan effects? How does it corre-
late with effects at the cellular level! Is it passible
have excellent progesteronie levels yeuscifl have o
recepror defect? Is the more mature uterus different
fram the younger uterus in this respect]

And have we determined the best time to measure
progesterone’ Could it be that later luteal phase Jevels
correlace better with Biologic function? Or s the most
fmportant pragesterone assessnient preovulacory? We
may getaally be more interested in progesterone levels
in the last third of the luteal phase. So far, monioring
progesterong pre-hCG has no clear progrostic value,

In conclusion, progesternne assessment is certainly
widespread and measured with teasonable accuracy.
And with che decline of endometrial biopsies, there
may be a need for a little more research on the role of

progecerang in ovulation asessment,

SUNMMARY

There were mixed opiniens abour progesterone monitoting among the panel members. Cne thought it was the standard of
care today, in keeping with the need to be cost-effective, and another thought ir was not clinjcally useful. Chviously, mare
research needs to be done and the decision left to the individual physician.



- LUTEAL PHASE
MONITORING

Rob(:rt Caspcr, MD

To a great extent, lureal defects are a function of poot
follicular development. Therefare, monitoring the
luteal phase sesms to have little relevance because it
does not affect clinical outcome. However, if some
physicians feel they need to monitor in this phase, the
panel suggests that progesterone is probakly a better
monitering tool than endomerrial biopsy.

ENDOMETRIAL BIOPSIES HAVE
NO CLINICGAL IMPACT

A study by Balasch et al” showed that luteal phase
deficiency diagnosed by endometrial bigpsies really had
rio impact whartsoever on the outcome of pregnancy
(Table 3).

The greup did 1492 endometrial biopsies in more
than 1000 infertile women and compared them with
enidometrial biopsies in a control group of 51 fertile
wamen, All biopsies were done 1 to 3 days prior to the
onset of menses, so they were a1l in the late luteal phase.

The resuls showed that 317 of 1036 endometrial
biopsies in the first cycle were out of phase by more
than 2 days—a 30.6% abnormality rate, Of the 207
waommen who had repeat biopsies, 95 wete out of
phase—a rate of 45.8%.

This is exactly the same percentage that would cccur
by chance. The investigators also repotted chat there was
no effect of age on luteal phase defect diagnosis.

PERCENT

100
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80 = TERM
60
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INPHASE % GUT OF PHASE

When the investigators did an sndometrial blopsy
in the cyele of coneeprion, about 70% o 30% were in
phase and abour 20% ta 30% were out of phage.
However. as you can see in Table 3, thers were no sig-
nificant differences in the relative rates of spontanecus
aboreions and rerm pregnancies whether the biopsy
was in phase or not.

[r a study that included 12 women who received
donor egas Juring cycles induced by exogenous hor-
mones,” an endometrium that was & mm thick with a
triple-line pattern prior to the addition of progesterone
was predictive of a favarable ourcome. However, there
was a poot carrglation between endomerrial biopsy
findings and pregnancy. All but one endomerrial biop-
sy was out of phase by 3 or more days. Thus, it appears
thar the endometrial biepsy is not a good rest to detec-
mine the effectiveness of exogenous hormenal prepa-
ration of the endomerrium. Therefore, it may be
Lmportant to monitor progesterone during the luteal
phase, but it is not recommended that single proges-
terone levels be used as a way of menitoring.

SUMMARY

Monitoring in the follicular phase is probably much mare imporsant than any kind of luteal phase monitoring. However, if
physicians fael cthere is a need o monitar during this phase, the panel believes thac progesterone monitoring §s beter than

endometrial biopsies.



CONCLUSION
Leo Bonaventura, MD

Optimal monitaring for ovulation induction with
gonadotrupinﬁ may not exist. To use all of our moni-
toring techniques and protocols may be cost prohibi-
tive indeed. The obvious goal is to make sure thar we
produce the ideal number of follicles to keep multiple
births and ovarian hyperstimulation o a minimum, it

was 1o that goal this panel directed its effacts. | will try

to suramarize the recommendations.

The vse of estendiol alone is not sacisfactory,
Although it may help us predict poor responders, as
well as the high responders at risk for ovarian hyper-
stimulation syndrame, it cannot tell us how many
marture follicles are present. Estradiol wotks best when
used with ulrrasound. It is critical that the estradiol be
done in the same laboratory for each patient. It is not
possible ta interprec estradicl teports on the same
patient from different laborarories. It is also very
important that ultrasound be done by vaginal tech-
nique and by the same ultrasonographer for each
patient. Estradiol mav be the rough guide thar rells us
when ultrasound should be started, but it is clearly the

utcrasound thar will tell how many follicles are mature,

as well as the size of the endomerrial lining. These are
the signals o the practitioner to administer human
chorionic gonadetropin to initiate ovulation. An

estradiol in the area of 800 pg, a follicle size of approxi-

mately 18 mm in at least two dimensions, and an
endometrial thickness of greater than 9 mm all serve

teindicate o good indugrion amd thae WG shold by
given. We recognize thae follicle sizes and estradiot
levels may vary from individual protocol o protocal,
but the 18 mem follicle size, along with an escrdiol
level of 800 and an endometrial chickness of greater
than 9 mm, would be a good guideline o follow,

The use of luteinizing hormone (LH) and proges-
terane levels to oty to predice fullicle maturity has not
been reproducible cinagh to be used as routine in vy
lation induction therapy. The costs of these rests do not
warrant their use, and they should only be used in spe-
cific instances. One ¢cannot deduce from LH or proges-
terone whether or not that cycle will be gond or bad.

The use of endametrial hiopsies and progesterone
in the luteal phase a5 a monitoring device has been
used for many years. In this monograph. cthere i5 in-
depth discussion and review of endametrial biopsies
and progesterone in the lutes! phase. There is no
general recommendation for manitoring. However,
if a physician feels that che luteal phase needs o be
monitored, this panel recomtmends that the we of
progesterone is a becrer alternative than endometrial
biopsy. Endometrial biopsies are not cost-effective for
the information obrained.

Finally, the panel recommends that the use of
estradiol with ultrasound is the most efficacious and
cost-effective means of monitering patients underge-
ing ovularion inductivn with gonadacropins.
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