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Chronic Low-Dose Step-up Protocol in treating womenvith Unexplained
Infertility:  (37.5 Units versus 75 Units of follitropin alpha asthe I nitial Dose)

Abstract

Aims: To compare the treatment outcome of the 37.5 ldlaiys follitropin-alpha (Study
Group) with 75 Units/day (Control Group) as thetialidose for chronic low-dose step-up
ovulation induction for unexplained infertile, n®GOS (polycystic ovarian syndrome)
women.

Methodology: Retrospective study and comparison of the patigmracteristics and
treatment outcome of 2 patient groups of 100 patigales (Study and Control groups: Low-
dose step-up cycles with initial doses of 37.5 &/day and 75 Units/day, respectively). 95
(Study group) and 98(Control group) ovulatory cgaleere included in the final analysis.
Results  Cycle cancellations were less common in the yYt@doup (6.3% vs 15.3%;
P=0.02); those in the control group being mostlg do excessive response. The conception
rates were similar: 11.5% and 11.2% in the study the control groups, respectively. Total
and mean daily gonadotropin used were lower instiiedy group P=0.02 andP=0.04). 1
mild OHSS (Ovarian hyperstimulation syndrome) whsesved in each group. There were no
multiple pregnancies in either group.

Conclusion The initial daily dose of 37.5 Unit/day is morefegftive in achieving a
unifollicular cycle while being as safe and effeetas 75Units/day; requiring a lower amount
of gonadotropin for the conventional treatment aiexplained infertility in non-PCOS
women.

Keywords: Unexplained infertility, Low-dose Step-up, ovulatinduction, intrauterine
insemination
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Introduction:

The Chronic Low-dose Step-up protocol for ovulatinduction in intrauterine insemination
cycles was introduced for polycystic ovarian symaeopatients [1,2]. The goal for using this
protocol is to provide three or less mature fadlgclin a cycle; preventing ovarian
hyperstimulation, multiple gestations and cycle cedlations. The induction is started at a
fixed initial dose and response to induction wasckled at no shorter intervals than 7 days.
[3]. When this interval is 5-7 days as it was adlff introduced, it is called the ‘conventional
low-dose step-up protocol’ which was not, as ihad out, as useful and safe as the Chronic
Low-dose Step-up protocol. Studies analysing clerémiv-dose step-up ovulation inductions
have basically aimed to define any obtainable bebgfdecreasing the starting dose [4,5,6],
prolonging the initial dose adjustment interval dvef deciding for a step-up, lowering the
incremental dose [7] and alternating the ovulatiigger medications. Recently, the Turkish
Ministry of Health has announced a treatment redguiahat ‘in ovulation induction cycles, it
is compulsory to abstain from administering ovwatitriggering medications if mature
follicle number is greater than 2. Hence, in owagtise, we lowered the starting dose to 37,5
Units/day of recombinant human FSH(follicle stintiig hormone)-follitropin alpha with 7
day dose adjustments and incremental doses of WBits3day, if necessary to achieve a
uni(bi-) follicular induction cycle with lower caetiations due to excessive response.
Follitropin alpha is the human FSH molecule prodlicgith recombinant technology;
structurally identical to the natural FSH with ordiight differences in the oligosaccharide
component of the molecule [8]. In this study, wé&aspectively compared the results of a
starting dose of 37.5 Units/day recombinant huf@Hl (follitropin alpha) in the non-PCOS
unexplained or subfertile male factor infertile ipats with the routinely preferred (75

units/day) starting dose, which we had commonhduse



Patients and Methods:

We retrospectively analysed the clinical resultthefchronic low-dose step-up ovulation
induction protocol with an initial dosage of 37.%it$ follitropin alpha used in 100 cycles of
the same number of patients (the Study Group) mpawison with a control group of 100
cycles with a 75 Units initial dose of the same bemof women (the Control Group). The
retrospective analysis of the patient data wasa@gr by the hospital ethics committee and
had been permitted for by the patients in the sigiméormed consent forms for ovulation
induction with gonadotropins. The control group vi@sned by a random number generator
(www.random.orgpand age matching among similar unexplained inéeaind subfertile male
factor infertile couples treated with the chroroeitdose step-up ovulation induction protocol
with a starting dose of 75 Units.

None of them were diagnosed as PCOS according @o Rbtterdam Criteria [9]. A
hysterosalpingography had been performed withinptieeeding 6 months of treatment in all
of the patients. No patients with hyperprolactinenthyroid dysfunction, insulin resistance,
diabetes mellitus, patients with BMI>30 or recutrahortions were included in the analysis.
No other infertility factors were defined in thegoups. 98 control and 95 study patients’
ovulatory cycles were included in the analysis.

The cycles had been started having assured thad bdstradiol levels were <50pg/ml;
progesterone <0.5ng/ml; LH<5mIU/mI and no residodicles >15mm were observed. Initial
doses were 37.5 Units and 75 Units of follitropipha in the study and the control groups,
respectively. The rest of the treatment was sinmlahe 2 groups. The initial daily doses were
continued for 7 days. At the 7th day of treatmefujicular response was assesed
sonographically and if confirmed (at least 1 fadie10mm), the same doses were continued.

If follicular respond was not confirmed, the dadlgses were increased by 37.5 Units to be



continued and reassesed every 1-3 days in theMolipweek. If 3 or more follicles were
>10mm or if at the end of 20 days of induction (8leg of 7 days), no follicles werLOmm,

the cycles were cancelled. Having obtained 1 oollkcles >16mm, rhCG 15y sc. was
administered to induce ovulation and intrauterineemination performed 36 hours later
following sperm preparation and with a soft Wallae¢heter. 7 days following the ovulation
trigger, blood progesterone was measured and agemplic exam was performed.
Progesterone blood levels higher than 3.5 ng/mlewansidered indicative of ovulatory
cycles [10]. 5 cycles in the study and 2 cycleshia control group were excluded because
ovulations could not be confirmed. 15 days follegvithe insemination, bloofhCG was
measured to check for pregnancy.fiiCG measured was >10mIU/mlcanception; if fetal
cardiac activity was present 2 weeks latgregnancy; if the pregnancy was maintained until
the 12th week of gestation, angoing pregnancy; and if more than 1 intrauterine gestational
sac was observed, naultiple gestation was defined.

The data analysis was made using the Microsoft I|Exue the SPSS 17.0 packages. Student’s
t test was used for comparisons of parametric bbesa Chi-square and Fisher's exact tests
were used as required to compare distribution tefgmaiacl variables? values less than 0.05
were considered to express significance. Parametddues were expressed as

‘valuesstandard deviation’.



Results:

A total of (98/100) control (75 Units of initial des); and (95/100) study (37.5 Units of initial
doses) ovulatory cycles were included in the amaly3emographic characteristics were as in
(Table 1). The patients had recieved previous infertiligatments and had not obtained a
conception. Hysterosalpingography revealed mingroabalities, including unilateral tubal
blockage, uterus arcuatus or subseptus in 7(7.5%b)4é4.1%) of the control and the study
groups, respectively.

15(15.3%) cases-cycles in the control and 6(6.3%ses-cycles in the study group were
cancelled, the cancellation rate in the controlugrbeing significantly highe0.02). In
the control group, the dominant cause for cycleceation was excessive response 11(73%),
whereas in the study group, the cancellations werstly due to the lack of response 4(67%).
Durations of the induction cycles were similar:442.8days and 10.6+3.3days for the control
and study groups, respectively. The mean doses sdloe 2 groups were significantly
different: 87.5+11.9 Units/day and 46.1+19.9 Units/ for the control and the study groups,
respectively P=0.04).

There were 11 (11.2%) pregnancies in the contmlgrand 11 (11.5%) in the study group,
with no significant difference in the pregnancyemtf=0.83. Interestingly, of the 11
conceptions in the control group and 11 in the ystgup; 6 (54.5%) and 9(81.8%) were
healthy ongoing gestations in the control and stmdyps, respectively; yet, this could not
reach a significant differenceP£0.09). There was 1(1%) mild ovarian hyperstimolati
(OHSS) in the control group and 1(1%) in the stgdyup. There were no multiple gestations
in either groups.

In summary. the ovulation induction performancesewas in Table Il. The unifollicular

outcome rate was significantly higher in the stgggup (Study group:84(88%) vs Control



group:61(62.2%)P=0.007); whereas, the uni(bi-) follicular rate v&silar for the study and
the control groups ( Study group:89(93.7%) vs Gurgroup:86(87.8%)P=0.09).

The effect of the need for a step-up was analy8estep-up was required in 39 of the 193
cycles; the need for a step-up was 17(17.3%) oftimérol group and 22 (23.1%) of the study

group, not representing a significant differenee(.45).

Discussion:

We have shown in this study that compared to thenconly used starting dose of
75Units/day, the low-dose step-up ovulation induttprotocol with an initial dose of 37.5
Units/day used for non-PCOS unexplained infertdéients, (with a dose adjustment interval
of 7 days and dose increments of +37.5Units/gapyides a highewunifollicular growth
rate, similar ovulatory cycle rates, pregnancy rates, while providing lowercancellation rates
due to hyperresponse, lower gonadotropin use and lowerthreshold doses for follicular
growth. The 37.5 Units/day presented similar rateO6fSS, multiple pregnancy, andneed
for step-up at dose adjustment.

The chronic low-dose step-up protocol is a protdotioduced for its usefulness in PCOS
patients, to reduce the complication rates respltiom multiple follicle development [1,2].
The basis of this modality in fact is the FSH tihi@d theory. FSH is known to be igniting
and maintaining follicular growth at a dosage, Hslg (+10-30%) above a level which
produces no effect [11].

The main goal is to obtain a mono- or bifollicutarcle so as to prevent many complications
including the ovarian hyperstimulation syndromegleycancellations, multiple gestations

while maintaining favorable pregnancy rates andpa@cy outcome.



To pursue this goal in low-dose step-up ovulatioguctions, 4 points had been focused in
studies: decreasing the starting dose, prolondiegduration of the starting dose to get the
initial respond, reducing the incremental dose, iadtvidualizing the type and dosage

of the medication administered for ovulation triggg [3-7,8].

Brown et al. who first suggested the low-dose stemoncept, defined the initial dose as 75
units and recommended increasing the dosage ay thtdavals and at +10-30%, each time
[11]. This pioneer study reported an OHSS rate @ &1d multiple gestations of 26%.
Supraphysiological concentrations of gonadotropinthe initial phase, inadvertently rescues
those follicles which would be destined to go tlglowatresia. This rescued growing follicle
cohort is eventually the cause for ovarian hypersikation, cycle cancellations with a good
enough conception rate [12].

Lower initial doses have been reported to increseuni(bi-)follicular rates but not the
pregnancy rates in PCOS patients by White et ah attempted to lower it to 52.5 Units/day
as the initial dose; and Alsina et al. who in t8e30 study tried the 50Units/day as the initial
dose [4,5]. Balasch et al. attempted to lower tiitgal dose down to 37.5 Units/day compared
to 50 Units/day for PCOS patients [6]. Similar tor dindings, this study reported that the
pregnancy rates were not negatively affected; hewethe induction times were longer and
the thresholds were lower. Bruna-Catalan et abntep a multicenter (30 centers) case series
comprised of 217 (68%) PCOS patients (316 cycleé8)/cb Units/day starting doses without
a control group: at similar rates of 4.4% foycle cancellation 61.1% for unifollicular
developmentthe pregnancy ratevas 24.7%, probably due to the major cause oftitife in

this study group being anovulation [13]. In agu# phase Il dose-response study reported
by Taketani et al. comparing the 37.5Units/dayUrts/day and 150Units/day as the initial
doses, the primary outcome measures of the stutlydedthe unifollicular development rate

which were similar for the 37.5Units/day and 75 tdfday and higher than the 150Units/day



(64.9%, 50.8% and 7.3% for the 3 groups, respdygjivéhe cycle cancellation ratesere
similar for the 37.5Units/day and 75 Units/day (@%td 3.3%) and lower than that for the
higher starting dose (38.2%). The biochemical paegy rates were 15.8%, 18% and 9.1%
for the three groups, respectively. The authorskmed that the 75 Units/day starting dose
was safe and effective for the WHO Il or, the adtmnequivalent Anovulatory Infertility group
of patients according to the the Japanese claasdit The authors did not report the
proportion of the typical PCOS cases in their stgayups [14].

In our study, we questioned whether lowering th&aindose further down to 37.5 Units
could provide us with the benefits of low-dose stippwhile maintaining acceptable response
and pregnancy rates in non-PCOS women.

We found that the unifollicular cycles were sigogintly more common in the study
(37.5Units) group (86.4% vs 64.3%). This contrast mbt translate into differences in the
pregnancy (11.2% vs 11.5%), multiple pregnancyl(muboth groups) or mild OHSS rates
(1% vs 1%) among the 2 groups, but lower cancelatates (6% vs 15%); most of which
were due to hyporesponse in the 37.5 Units/daymrimstead of the more common cause of
hyperresponse in the 75 Units/day group.

The main cause in WHO Il (PCOS) patients predicatime Chronic Low-dose Step-up
protocol is not necessarily the high FSH respomsse of the follicles, but the excessive
number of FSH responsive follicles [15]. This, heeemay not be the actual the case for
women with non-PCOS women with unexplained infigytilin these patients, follicles are
normally responsive to FSH, and the FSH resporfsiieles are relatively lower in number.
The need for a step-up at dose adjustment withadirgy dose of 50Units/day in PCOS
patients is reported to be up to 50% [16]. Our stepate was 23.1% in the study group,
which must be due to a closer to normal initial sty of non-PCOS ovaries to

gonadotropins.
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When compared to the outcome of previous low-ddep-8p studies, our fecundity rates
were lower 11.5%, because our couples had variouavarable baseline prognostic
characteristics, especially having previously gotteough unconcieved intrauterine
insemination cycles [17]. In contrast to previoeparted studies, severe OHSS was not
observed in our study group.

The net effects of stillower unifollicular development rates, the similar cancellation rates
(mostly due to hyporesponse)milar pregnancy rates, andsimilar ovulation rate of 98%
with 37.5 Units/day are mostly due to the exclusion of the PCOS chses our study and
control groups, in contrast to the previous studies37.5 Units/day conducted with patient
groups including PCOS cases.

Whether the first line treatment approach to unaixyeld infertility/male subfertility should be
expectant management or ovulation induction wilbnigphene citrate / gonadotropin)zIUI
(intrauterine insemination) is a common subjectistussion. It is evident that expectant
management for a certain length of time, is attlesseffective as empirical clomiphene
citrate or unstimulated intrauterine inseminatigfh8]. After a certain interval, ovulation
induction with gonadotropins and intrauterine ingetion has a better outcome and proves
also to be more cost-effective than ovulation induc with clomiphene citrate, when
continued for up to 3 cycles [19]. In these casesjation induction with a standard initial
dose of 50-150 Units/day of gonadotropins is ttendard protocol. Our approach to non-
PCOS unexplained infertile cases may render th@gssi gonadotropin induction and Ul
more cost effective and safer as a first line tneait option, with limited (less than 2) number
of follicles at the time of trigger, hence with lemcancellation rates in unexplained infertility
patients. It may be interesting to see if the impb pregnancy outcome impression in our

findings would be observed in cumulative pregnaratgs of patients in larger series.
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Conclusions:

The initial daily dose of 37.5 Unit/day in chronawv dose step-up cycles is more effective in
achieving a unifollicular cycle while being as safed effective as 75Units/day; requiring a
lower amount of gonadotropin for the conventiomaatment of unexplained infertility in

non-PCOS women.
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Table I: Demographic characteristics.

Demographic Characteristics:

Groups Mean+Std.Devi ation
Age* Control group 30.1+4.8
Study group 30+3.8
Time of infertility (Months)* Control group 42.4+27.3
Study group 50.5+£33.7
BMI (kg/m °)* Control group 24.8+3.7
Study group 24.5+3.8
Day 3 FSH (mIU/ml)* Control group 6.4+2.3
Study group 7.1+1.8
Day 3 Estradiol (pg/ml)* Control group 56.3+32.8
Study group 52.6+18.8
Day 3 antral follicle count* Control group 9.4+4.8
Study group 10.445.4

Infertility: Primary n(%); Secondary n(%)*

Control group
Study group

80(83);18(17)
76(80);19(20)

*: No statistically significant difference
observed
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Table Il: Results of induction:

Results of Treatment:

16

Total gonadotropin dosage used (Units)* Control gro up 677.1£223.6
Study group 365.3+206.7
Number of fo llicles >16mm at the day of trigger  * Control group 1.5+0.9
Study group 1.2+0.7
Endometrial thickness at the day of insemination (m m) § Control group 9.6%£2.3
Study group 8.91+2.3
Induction time (Days) °© Control group 8.5+5.3
Study group 9.6+4.7
Conception (+) Control group % 11.2
Study group % 115
Ongoing pregnancy (ongoing pregnancy/cycles)  * Control group % 6.4
Study group % 9.2

* Showing a significant differencé€0.02)
®. No significant difference among the 2 groups.



