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Abstract

Study objective—To determine if day 3 FSH and E2 levels at the upper limits of normal affect 

live birth rates and treatment trajectory in a conventional vs. ‘fast track’ treatment program for 

IVF.

Design—Secondary analysis of two randomized controlled trials, FASTT and FORT-T.

Setting—Multicenter study in a state with mandated insurance coverage.

Patients—Infertile women ages 21 to 42 years randomized to conventional or accelerated 

treatment with controlled ovarian hyperstimulation (COH)-IUI and/or IVF (n=603 patients 

contributing 2,717 total cycles).

Interventions—Patients were stratified according to basal FSH and E2: FSH <10mIU/mL and 

E2 <40pg/mL (Group 1A), FSH <10mIU/mL and E2 ≥40 pg/mL (Group 1B), FSH 10–15 

mIU/mL and E2 <40pg/mL (Group 2A) and FSH 10–15 mIU/mL and E2 ≥40 pg/mL (Group 2B).
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Main outcome measures—Number of cancelled cycles, disenrollment for poor response and 

cumulative live birth rates per couple.

Results—Women in Groups 2A and 2B were more likely to have cancelled cycles and be 

disenrolled for poor response. While no live births occurred in Group 2B during COH-IUI (0/19 

couples, 0/58 cycles), IVF still afforded these patients a reasonable chance of success (6/18 

couples, 6/40 cycles, 33.3% live birth rate per couple). The specificity and positive predictive 

value of basal FSH 10–15 mIU/mL and E2 ≥40 pg/mL for no live birth during COH-IUI treatment 

were both 100%.

Conclusions—Women who initiated infertility treatment with FSH 10–15 mIU/mL and E2 ≥ 40 

pg/mL on day 3 testing were unlikely to achieve live birth after COH-IUI treatment.
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Introduction

Fecundity rates decrease with age due to lower quantity and quality of available oocytes. 

Basal testing with cycle day 3 follicle stimulating hormone (FSH) and estradiol (E2) are 

commonly used to screen women for poor response to ovulation induction prior to 

undergoing in vitro fertilization (IVF) (1–7). The utility of these endocrine markers in 

predicting ongoing pregnancy from intrauterine insemination (IUI) is less well established. 

Two prospective observational trials of controlled ovarian hyperstimulation (COH)-IUI are 

available to guide treatment recommendations. The first study demonstrated that women 

≥35 years of age do not achieve live birth if the day 3 FSH is ≥24 mIU/mL (8). Notably, this 

study was performed with an FSH assay using the human menopausal gonadotropin (hMG) 

standard, which has since been replaced with the World Health Organization Second 

International standard (WHO 2nd IRP 78/549). Accordingly, the corresponding FSH 

threshold reported by Magarelli et al. using the current assay is 16.1 mIU/mL. A second 

study in older women ≥38 years demonstrated an even lower FSH threshold: no live births 

from COH-IUI occurred among women with FSH >13mIU/mL or E2 >80 pg/mL (9).

The objective of the current study was to determine if FSH and/or E2 levels at the upper 

limits of normal, but below these previously published thresholds, affect cancellation rates 

per cycle start, clinical pregnancy and live birth rates per couple, and mean time to live birth 

in patients enrolled in a standardized infertility treatment program.

Materials and Methods

Experimental design

A secondary analysis of data from the Fast Track and Standard Treatment Trial (FASTT) 

and Forty and Over Treatment Trial (FORT-T) was performed to assess the effect of FSH 

and/or E2 levels considered to be at the upper limits of normal on pregnancy rates in a 

standardized infertility treatment program. FASTT (n=503) randomized women ages 21 to 

39 with 12 months of unexplained infertility to conventional treatment (three cycles of 
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clomiphene citrate IUI [CC-IUI], three cycles of gonadotropin IUI [FSH-IUI], then up to six 

cycles of IVF) or accelerated treatment (three cycles of CC-IUI then up to six cycles of IVF) 

(10). FORT-T (n=154) randomized women ages 38 to 42 (through their 43rd birthday) with 

six months of unexplained infertility to COH-IUI (two cycles of CC or FSH) then up to six 

cycles of IVF, or directly to IVF (11). Both FASTT and FORT-T were approved by the 

institutional review boards at participating institutions. All patients provided written 

informed consent. An independent Data and Safety Monitoring Board met annually.

Due to mandated insurance coverage and study design, patients were treated until they no 

longer demonstrated a reasonable chance for success (i.e., were disenrolled) according to 

predetermined stopping criteria. In the current analysis, four groups of patients were 

identified according to day 3 FSH and E2 concentrations: Group 1A (FSH <10 mIU/mL and 

E2 <40 pg/mL), Group 1B (FSH <10 mIU/mL and E2 ≥40 pg/mL), Group 2A (FSH 10–15 

mIU/mL and E2 <40 pg/mL), and Group 2B (FSH 10–15 mIU/mL and E2 ≥40 pg/mL). The 

basal FSH and E2 for patients at study initiation (and not necessarily the worst recorded 

value for each patient) were used to stratify the groups. The day 3 FSH threshold of <10 or 

10–15 mIU/mL was chosen a priori as it is a well established cut-off used clinically to 

diagnose a patient with diminished ovarian reserve and is less than the previously published 

thresholds of 16.1 and 13 mIU/mL, respectively (8,9). The day 3 E2 value of < or ≥40 

pg/mL was chosen because the median E2 among all patients included in our analysis was 

38.1 pg/mL. Accordingly, we were interested in treatment trajectory and outcomes for those 

patients with moderately abnormal day 3 E2, defined as ≥ the 50th percentile in our 

population, but less than the previously published threshold of 80 pg/mL (9).

Study population

Patient characteristics were as described elsewhere (10, 11). Briefly, participants in FASTT 

were ages 21 to 39 with a minimum of 12 months of attempted conception, while patients in 

FORT-T were ages 38 to 42 with a minimum of six months of attempted conception at the 

time of study enrollment. All patients had at least one ovary with ipsilateral patent tube 

confirmed by hysterosalpingogram or chromopertubation and adequate ovarian reserve, 

indicated by day 3 FSH <15 mIU/mL and E2 <100 pg/mL. A total motile sperm count of 

≥15 million, or ≥5 million total motile sperm upon IUI preparation, was required for 

participation. Patients were excluded for the following reasons: previous infertility treatment 

(beyond three cycles of CC without IUI), prior ectopic pregnancy affecting tubal patency or 

history of two ectopic pregnancies, hydrosalpinges, stage 3 or 4 endometriosis, body mass 

index (BMI) > 38 kg/m2, use of donor gametes, preimplantation genetic diagnosis or other 

biopsied embryos, abnormal thyroid stimulating hormone or prolactin, or use of zygote or 

gamete intrafallopian transfer (GIFT). Our final sample size was restricted to 603 couples 

(2,717 total cycles); 54 couples were excluded because they were randomized but did not 

initiate treatment, or were missing a baseline E2 level.

Clinical protocols

All patients were treated by standardized protocol. FASTT participants underwent up to 

three cycles of CC-IUI (100 mg orally on cycle days 3 through 7 and a single IUI the day 

following a positive ovulation predictor kit result, or when the lead follicle was ≥ 18mm in 
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the absence of LH surge by cycle day 15, ovulation was triggered with hCG 10,000 IU SC). 

Patients in the conventional arm who did not conceive an ongoing pregnancy proceeded to 

three cycles of FSH-IUI, while those in the accelerated arm omitted the FSH-IUI and moved 

directly to IVF. The starting dose of FSH was 150 IU and was titrated as necessary to 

achieve a lead follicle of ≥17mm and two to three additional follicles of ≥15mm size. 

Approximately 36 hours after hCG administration, a single IUI was performed. Patients in 

the conventional arm who still had not conceived initiated up to six cycles of IVF therapy, 

with a maximum of two cryopreserved embryo transfers allowed. FORT-T patients were 

randomized to two cycles of CC-IUI then IVF, two cycles of FSH-IUI then IVF, or 

immediate IVF.

A standardized stimulation protocol was used for all IVF cycles as previously reported (10, 

11). Briefly, a long luteal or poor responder (microdose leuprolide flare) protocol was 

prescribed based on patient age, day 3 testing and prior ovarian response. FSH dose 

adjustments were made according to standard monitoring criteria. Transvaginal oocyte 

retrieval was performed approximately 36 hours after hCG trigger with 10,000 IU SC.

Laboratory protocols

All gametes and embryos were incubated at 37 °C in humidified air with 5% CO2 content in 

media microdrops under oil. Motile sperm were isolated using a discontinuous gradient 

consisting of an upper and lower layer. Oocytes were inseminated with 50,000 sperm in 30 

microliter drops 4–6 hours after retrieval. Intracytoplasmic sperm injection (ICSI) of mature 

metaphase II (MII) oocytes was only allowed for cases of failed fertilization, total motile 

sperm counts <5 million on several occasions during previous attempts, or when there were 

<10 million total motile sperm available for IVF. ICSI gradient-isolated sperm pellets were 

re-suspended and used for microinjection 4–6 hours post-retrieval. At 17–20 hours post-

insemination the oocytes were assessed for fertilization. The presence of two pronuclei (PN) 

and two polar bodies was considered normal. A re-check was performed 4–6 hours later to 

identify any delayed fertilization. Embryo morphology was assessed on days 2 and 3 by 

analyzing blastomere number and fragmentation. Standard practice was for day 3 embryo 

transfer. Embryo culture was extended to day 5 when ≥ 6 embryos had reached the 6–8 cell 

stage with <20% fragmentation on day 3. Embryo transfer was performed under ultrasound 

guidance. The number of embryos transferred was determined by institutional algorithm in 

accordance with guidelines from the American Society for Reproductive Medicine (ASRM); 

parameters considered were the number and morphology of available embryos, patient age 

and clinical history. Luteal phase support with vaginal progesterone was used until clinical 

pregnancy was documented at approximately 7 weeks gestation or negative hCG.

Outcome variables

Female patient demographics, including patient age, ethnicity, BMI, day 3 FSH and E2 

levels at study enrollment, gravidity, parity and smoking history were compared between the 

four FSH and E2 groups. Sperm concentration, sperm motility, and total motile sperm count 

were compared among the male partners. Other variables considered for stimulated cycles 

(FSH-IUI and IVF) were total gonadotropin dose and peak E2. Variables specific to the IVF 

cohort were number of mature and immature oocytes, 1PN and 2PN zygotes, failed 
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fertilizations, percent of cycles with ICSI, and day 3 or day 5 transfer. Numbers of embryos 

transferred and cryopreserved were also recorded, along with blastomere number on day 3 

and fragmentation scores (<20%, 20–50%, or >50%). A good quality embryo was defined as 

having ≥8 cells with <20% fragmentation on day 3.

The cycle cancellation rate and disenrollment rate for poor ovarian response were calculated 

according to the predetermined stopping criteria. Clinical pregnancy, spontaneous abortion 

(SAB) and live birth rates per couple were also calculated. Clinical pregnancy rate was 

defined as the first clinically recognized pregnancy with at least one intrauterine gestational 

sac on ultrasound per initiated couple. Loss of a clinical pregnancy prior to 20 weeks 

gestation was defined as a SAB. Live birth rate was defined as the proportion of couples 

delivering a viable infant. Cumulative live birth rates and the mean time to pregnancy 

resulting in a live birth were determined for each FSH and E2 group and treatment modality 

(CC-IUI, FSH-IUI and IVF).

FSH and E2 Assays

Baseline serum FSH and E2 levels at study enrollment were analyzed by solid phase, 

competitive chemiluminescent enzyme immunoassay in the program’s own endocrinology 

laboratory. The Immulite 2000 (Siemens Medical Solutions Diagnostics, Flanders, NJ) 

system was used for all assays. The system was calibrated to detect a range of FSH values 

from 1 to 170 mIU/mL using the WHO 2nd IRP 78/549 standard with an analytic sensitivity 

of 0.1 mIU/mL. The calibration range for E2 was 20 to 2000 pg/mL with an analytic 

sensitivity of 15 pg/mL. The intra-assay and inter-assay coefficients of variation for FSH 

ranged from 2.9–4.2% and 4.1–7.9%, respectively. For E2, the intra-assay and inter-assay 

coefficients of variation ranged from 4.3–9.9% and 6.7–16%, respectively.

Statistical analyses

Analysis of variance and Fisher’s exact test were used to compare the FSH/E2 groups for 

continuous and categorical variables, respectively. Proportions were compared using 

Fisher’s exact tests. Paired nominal data (comparing Group 2B to itself according to 

treatment modality) were analyzed using binomial probability models, and the null 

hypothesis was rejected if the point estimate for one treatment modality fell outside the 95th 

confidence interval (CI) of the point estimate for the other. P-values for the binomial model 

were calculated according to the one-sample binomial test-exact method. In order to account 

for multiple cycles contributed by the same couple, discrete-event survival analysis was 

performed, using the Kaplan-Meier (or product-limit estimator) method of estimating one 

minus the survival function. Cycle data were stratified by treatment modality to generate 

separate survival functions for COH-IUI and IVF within a particular FSH/E2 group, and 

log-log transformation was used to calculate 95% CI bands. Differences in the cumulative 

incidence of live births were determined by the log-rank test. Performance tests including 

sensitivity, specificity, and positive and negative predictive values were carried out to 

examine the test characteristics of FSH and E2 levels at the upper limits of normal on live 

birth during COH/IUI treatment. In these calculations the ‘diseased state’ was defined as not 

achieving live birth. Statistical significance was defined as P <.05 (two-sided). Data analyses 

were performed using SAS 9.2 statistical software (SAS Institute Inc., Cary, NC).
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Results

Patient demographics and cycle characteristics

Six hundred and fifty seven couples were enrolled in FASTT and FORT-T during the study 

period; 54 couples were excluded from this analysis because they were randomized but did 

not initiate treatment or were missing a baseline E2 level. The distribution of subjects in the 

pre-defined FSH and E2 groups was as follows: Group 1A (291 subjects, 1271 total CC-IUI, 

FSH-IUI and IVF cycles), Group 1B (256 subjects, 1205 total cycles), Group 2A (35 

subjects, 143 total cycles) and Group 2B (21 subjects, 98 total cycles). The mean FSH and 

E2 levels for all groups (1A to 2B) were statistically significantly different, and subjects 

with FSH 10–15 mIU/mL were slightly older than those with FSH <10 mIU/mL (P=.01) 

(Table 1). The remaining demographic and reproductive characteristics, including prior 

gravidity, prior live birth, BMI, smoking history and total motile sperm count, were not 

statistically significantly different.

While fewer patients in Groups 2A and 2B were treated with CC-IUI (P=.02), there was no 

difference in the percentage of subjects initiating FSH-IUI cycles according to FSH and E2 

group (Table 2). Subjects in Groups 1A and 1B required significantly lower total 

gonadotropin doses per FSH-IUI cycle (P<.0001) and achieved significantly higher peak E2 

levels, compared to subjects in Group 2A and 2B who required more aggressive stimulation 

(P=.04; Table 2).

There was no statistically significant difference in the percentage of subjects from each 

group who initiated IVF. Total gonadotropin doses required for stimulation were 

significantly lower in Groups 1A and 1B (P<.0001), and peak E2 levels were significantly 

higher (P<.0001). Despite more aggressive stimulation, fewer total oocytes and MII oocytes 

were retrieved in Groups 2A and 2B (P<.0001). There were no differences in the rates of 

ICSI among all groups (Table 2).

Embryo morphology, cryopreservation and transfer characteristics

Fewer 2PN zygotes were observed among patients in Group 2A and 2B (P<.0001; Table 2). 

There were no differences in the day of embryo transfer (day 3 vs. day 5), the mean number 

of embryos transferred, the number of cycles with at least one good quality embryo 

transferred or the percentage of cycles with elective single embryo transfer (Table 2). 

Likewise, the percentage of cycles containing embryos with minimal (<20%), moderate (20–

50%), and severe (>50%) fragmentation were not different between groups (data not 

shown). Subjects in Groups 2A and 2B were statistically significantly more likely to have no 

remaining supernumerary embryos available for cryopreservation (P<.001; Table 2).

Clinical outcomes

Cycle completion outcomes varied according to basal FSH and E2 group; patients in Groups 

2B were more likely to be disenrolled or have at least one cancelled cycle due to poor 

ovarian response according to predetermined stopping criteria (P<.0001; Table 3).
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Clinical pregnancy rates per couple were lowest for Group 2B among those treated with CC-

IUI and/or FSH-IUI (henceforth referred to as COH-IUI): Group 1A (93/268, 34.7%), Group 

1B (59/233, 25.3%), Group 2A (10/30, 33.3%) and Group 2B (1/19, 5.3%; P=.008). 

Similarly, subjects treated with IVF had lower clinical pregnancy rates per couple if FSH 

was 10–15 mIU/mL: Group 1A 131/178, 73.6%, Group 1B 117/171, 68.4%, Group 2A 9/22, 

40.9% and Group 2B 8/18, 44.4% (P=.003).

Spontaneous abortion rates per couple were as follows: for COH-IUI (Group 1A: 17/268, 

6.3%; Group 1B: 7/233, 3.0%; Group 2A: 0/30, 0%; Group 2B: 1/19, 5.3%) and for IVF 

(Group 1A: 24/178, 13.5%; Group 1B: 32/171, 18.7%; Group 2A: 3/22, 13.6%; Group 2B: 

1/18, 5.6%).

Live birth rates per couple following COH-IUI were significantly different according to 

FSH and E2 group (P=.01): the live birth rates ranged from 20.6% to 27.6% for Groups 1A, 

1B and 2A (Supplementary Table 1). There were no live births from COH-IUI when FSH 

was 10–15 mIU/mL and E2 was ≥40 pg/mL, regardless of age (0/19 couples, 0/58 cycles; 

P=.01). Among women over age 40, there were no live births from COH-IUI when FSH was 

10–15 mIU/mL, regardless of E2 level (0/14 couples, 0/28 cycles). Patients in Groups 2A 

and 2B were significantly less likely to achieve a live birth following IVF (Group 1A:

98/178, 55.1%; Group 1B: 86/171, 50.3%; Group 2A: 5/22, 22.7%; Group 2B: 6/18, 33.3%; 

P=.02). IVF live birth rates according to patient age, FSH and E2 may be found in 

Supplementary Table 1.

When the live birth rates per couple in Group 2B were restricted to those patients who were 

treated with both COH-IUI and IVF (n=16 couples, 51 COH-IUI cycles and 37 IVF cycles), 

the point estimate for the probability of live birth following COH-IUI was 0 (95% CI 0–

0.21); the point estimate for IVF was 0.31 (well outside the CI for COH-IUI), indicating a 

statistically significant difference in the probability of live births between the two treatment 

modalities (P<.0001). If a more conservative estimate for the probability of live birth in 

Group 2B following COH-IUI were adopted (e.g., the midpoint of the CI—10.5%, rather 

than 0%), this difference remained statistically significant (P=.02). Discrete-event survival 

analysis of Group 2B stratified by COH-IUI vs. IVF is shown in Figure 1. Differences in the 

cumulative incidence of live birth for these patients according to treatment modality were 

statistically significant by log-rank test (P=.005).

Cumulative live birth rates per couple across all treatment modalities were 59.1% (172/291), 

52.3% (134/256), 37.1% (13/35) and 28.6% (6/21) for Groups 1A to 2B, respectively (P=.

005). Statistical significance remained after controlling for female age at baseline and 

number of treatment cycles initiated (P=.02).

There were no statistically significant differences in the following parameters among women 

who delivered: multiple live births (Group 1A: 37/172, 21.5%; Group 1B: 31/134, 23.1%; 

Group 2A: 2/13, 15.4%; Group 2B: 2/5, 40.0%); mean time to conception leading to a live 

birth (Group 1A 13.5 ± 0.7; Group 1B 13.4 ± 0.6; Group 2A 7.9 ± 0.7; Group 2B 8.8 ± 0.6 

months); or mean time from randomization to initiation of IVF (Group 1A 6.0 ± 3.4; 

Group1B 5.7 ± 3.4; Group 2A 4.4 ± 2.8; Group 2B 4.3 ± 1.5 months).
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Performance characteristics of day 3 FSH and E2 at the upper limits of normal

The sensitivity and specificity of FSH 10–15 mIU/mL and E2 ≥40 pg/mL for not achieving 

a live birth during COH-IUI treatment were 4.5% (19/420) and 100% (130/130), 

respectively. The corresponding negative and positive predictive values of the parameters 

were 24.5% (130/531) and 100% (19/19), respectively.

Discussion

This secondary analysis of two prospective randomized studies of conventional vs. 

accelerated infertility treatment was undertaken to determine if ovarian reserve testing at the 

initial evaluation could predict patient trajectory through a standardized treatment algorithm. 

The principal finding of the current study was that women at all ages studied who initiated 

infertility treatment with FSH 10–15 mIU/mL and E2 ≥40 pg/mL on day 3 testing were 

unlikely to achieve live birth following COH-IUI treatment. The specificity and positive 

predictive value of these parameters for no live birth during COH-IUI treatment were both 

100%. Despite more aggressive stimulation regimens, a higher likelihood of cycle 

cancellation or disenrollment due to poor ovarian response, lower peak E2, and fewer MII 

oocytes, 2PN zygotes, and cycles with supernumerary embryos available for 

cryopreservation, these same women had a reasonable live birth rate (>33%) when treated 

with IVF (P=.005 by log-rank test; Figure 1).

ASRM defines fertility treatment as ‘futile’ when the prognosis for the desired end, that is, 

live birth is ≤1%. According to the Ethics Committee Opinion on poor prognosis patients, 

“the provision of futile therapies is not ethically justifiable” in most cases, based on the non-

existent or extremely remote chance of success, along with the potential for physiologic and 

psychological harm to the patient (12). Some ethicists go even further, suggesting that 

physicians have a professional duty to withhold treatment that may be potentially harmful 

and unlikely to achieve the desired result (13, 14). The observation that no live births 

occurred among women with FSH 10–15 mIU/mL and E2 ≥40 pg/mL treated with IUI 

challenges the current paradigm of stepwise treatment for these patients in mandated states, 

where several cycles of CC-IUI may still be required by some insurers prior to the initiation 

of IVF.

While the association of abnormal day 3 testing and poor response to stimulation in IVF is 

well established (1–7), surprisingly few studies address the rates of success from COH-IUI 

according to basal FSH and E2 values. There is one externally validated prediction model 

for natural cycle and COH-IUI, but the authors did not evaluate day 3 testing as a prognostic 

factor in their stepwise regression (15). The two prospective studies that have addressed this 

question (both using the outdated hMG standard), report a cut-off value for FSH between 13 

and 16.1 mIU/mL, or an E2 >80 pg/mL, above which no live births occurred following IUI 

treatment (8, 9). Our study effectively lowers both of the thresholds for FSH and estradiol 

when they are interpreted together to FSH 10–15 mIU/mL and E2 ≥40 pg/mL.

In the FORT-T trial we determined that immediate IVF was most effective for older couples 

(11). In the current study, there were no live births from COH-IUI when FSH 10–15 

mIU/mL and E2 ≥40 pg/mL, regardless of patient age (0/19 couples, 0/58 cycles). Despite 
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small numbers, the difference in the cumulative incidence of live births between patients in 

Group 2B who were treated with both COH-IUI and IVF was statistically significant. This 

observation may prove helpful when counseling women with day 3 testing at the upper 

limits of normal who prefer not to go to immediate IVF: COH-IUI does not appear to be 

effective, while the live birth rate after IVF exceeds 33%.

There are several limitations of this study. First, there can be considerable fluctuation in the 

measurement of basal FSH values between cycles. The intercycle variability of day 3 FSH 

may be as high as 1.7 ± 0.1 for patients with FSH <10 mIU/mL and 4.9 ± 0.5 for patients 

with FSH ≥10 mIU/mL (16). As we stratified patients according to their initial day 3 testing, 

some patients may have been misclassified. The immunoassay used in our study, however, 

employs the WHO 2nd IRP 78/549 standard with an analytic sensitivity of 0.1 mIU/mL and 

intra-assay and inter-assay coefficients of variation of 2.9–4.2% and 4.1–7.9%, respectively; 

thus, intercycle variability might not be so pronounced. Second, we assessed outcomes 

according to patient age, day 3 FSH and E2 only and did not examine the predictive value of 

antral follicle count on baseline ultrasound or antimullerian hormone (AMH) levels. We 

recognize the limitations of this approach, but also its parsimony—many patients in our 

practice will not have had an antral follicle count or AMH level performed prior to initiating 

an IUI cycle. Third, there were relatively few patients at the extremes of ovarian reserve 

testing. Previous reports on the success rates of COH-IUI among patients with FSH ≥10 

mIU/mL indicate a clinical pregnancy rate of 3.9–4.8% (8,17). The clinical pregnancy rate 

in Group 2B was indeed 1/19 (5.3%), consistent with prior reports, suggesting adequate 

power to detect this outcome. To our knowledge there are no studies of poor prognosis 

patients stratified by FSH and E2 treated with IUI that report live birth data, and as such, we 

were unable to determine whether our reported live birth rate of zero was due to type 1 error. 

A prospective study aimed to detect a 33% difference in live birth between patients with 

moderately abnormal testing randomized to COH-IUI or IVF would only require 19 subjects 

per arm to achieve a power of 80% with an α=.05.

Notable strengths of the study include the standardized treatment algorithm that still allowed 

flexibility in gonadotropin dosing, predetermined stopping criteria for cycle cancellation and 

disenrollment, and the application of widely available, and vetted, endocrine markers to 

stratify patients at initial consultation. This study also provides clinically useful cut-offs for 

day 3 testing for patients considering COH-IUI. Currently in states with mandated coverage 

such as Massachusetts, there are predefined upper limits of FSH and E2 to determine 

eligibility for infertility treatment, but no threshold values to help triage eligible patients to 

the most effective treatment option.

In summary, this study supports a lower threshold value for basal FSH and E2 among 

patients undergoing COH-IUI and provides further evidence for beginning treatment with 

immediate IVF among infertile women of advanced reproductive age. It is our hope that 

consideration of this threshold in designing a couple’s treatment plan, along with forthright 

counseling about relative success rates, will allow patients to more efficiently realize their 

goals of building a family.
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Figure 1. 
Kaplan-Meier estimates of cumulative incidence of live births following controlled ovarian 

hyperstimulation (COH)-IUI vs. IVF for patients in Group 2B (FSH 10–15 mIU/mL and E2 

≥40 pg/mL). Analysis used a discrete-event survival function; P=.005 by log-rank test. + 

indicates censoring.
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