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Abstract Of the infertile couples unable to conceive

without any identifiable cause, 30 % are defined as having

unexplained infertility. Management depends on duration

of infertility and age of female partner. The treatment of

unexplained infertility is empirical, and many different

regimens have been used. Among these are expectant

management, ovarian stimulation with clomiphene citrate,

gonadotropins and aromatase inhibitors, fallopian tube

sperm perfusion, tubal flushing, intrauterine insemination,

gamete intrafallopian transfer, and IVF. The first approach

to treatment of unexplained infertility generally is the use

of drugs that stimulate oocyte production. For over four

decades, the first-line treatment for ovarian stimulation in

unexplained infertility has been clomiphene citrate. Mul-

tiple reports suggest that aromatase inhibitors may be

effective alternative agents for ovarian stimulation in

couples with unexplained infertility. Their administration is

reported to be associated with monofollicular development

in most cases, which may result in enhanced fertility and a

reduced risk of ovarian hyperstimulation and multiple

births, as compared to current standard therapies such as

gonadotropin and clomiphene. Despite world evidence to

the contrary, letrozole has been banned for use for infer-

tility management in India since 2011.
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Introduction

Infertility occurs in about 15 % of couples. About one-third

of cases are due to problems with ovulation or other female

factors, another third are due to a male infertility factor,

and the remaining third are unexplained. In older women,

unexplained infertility is probably caused by diminished

quality and quantity of oocytes. The first approach to

treatment of female factor infertility generally is the use of

drugs that stimulate oocyte production. Empirical ovarian

stimulation has been thought to promote childbearing by

increasing the number of ova ovulated, as well as possibly

by enhancing implantation, placentation, or both through

hormonal effects on the endometrium [1–3]. However,

empirical ovarian stimulation (with clomiphene or partic-

ularly with gonadotropin) is frequently complicated by the

ovarian hyperstimulation syndrome and by multiple ges-

tations, with an increased risk of preterm birth and asso-

ciated neonatal morbidity and costs [4–9]. Recent studies

have found that aromatase inhibitors including letrozole

may be safe and useful agents for ovulation induction in

patients with unexplained infertility [10–12]. Letrozole has

been used for ovarian stimulation by fertility doctors since

2001 because it has fewer side effects than clomiphene

citrate and less chance of multiple gestations [10–12]. A

detailed ovulation induction follow-up study found that

letrozole, compared with a control group of clomiphene,

had significantly lower congenital malformations and

chromosomal abnormalities at an overall rate of 2.4 %

(1.2 % major malformations) compared with clomiphene

4.8 % (3.0 % major malformations) [13]. Despite this,

India banned the usage of letrozole in 2011, citing potential

risks to infants [14]. In 2012, an Indian parliamentary

committee said that the drug controller office colluded with

letrozole’s makers to approve the drug for infertility in

India and also stated that letrozole’s use for infertility was

illegal worldwide [15]; however, such off-label uses are

legal in many countries such as the US and UK [16, 17].

Discussion

For over four decades, the first-line treatment for ovarian

stimulation in unexplained infertility has been clomiphene

citrate. Clomiphene is an effective and safely used oral

drug, but is known to have relatively common anti-estro-

genic endometrial and cervical mucus adverse effects that

could decrease chances of pregnancy. In addition, there is a

significant risk of multiple pregnancies with clomiphene

citrate compared with natural cycles. These drawbacks are

mainly a result of the extended anti-estrogenic effect of

clomiphene as a result of its accumulation in the body

(clomiphene isomers have a half-life of several days up to

few weeks) [18]. Because of these problems, Mitwally and

Casper proposed the concept of using aromatase inhibitors

as a new method of ovulation induction that could avoid

many of the adverse effects of clomiphene [18]. Over the

last few years, several published studies, both controlled

and non-controlled, compared clomiphene and treatment

with aromatase inhibitors (AIs), either alone or in combi-

nation with gonadotropins, for ovarian stimulation for

indications including unexplained infertility [19, 20].

These studies found AIs as effective as clomiphene in

inducing ovulation, with the major advantage of absence of

any anti-estrogenic adverse effects. Several other major

advantages of AIs include the lower serum estrogen pro-

duction per developing follicle resulting in more physio-

logical estrogen levels around the time of ovulation and

good pregnancy rates with a lower incidence of multiple

pregnancy than with clomiphene [18]. Such preliminary

evidence suggested that AIs may replace clomiphene in the

future because of similar efficacy with a reduced adverse

effect profile. But other prospective studies concluded that

letrozole and clomiphene have comparable effectiveness in

ovulatory patients with unexplained infertility [21].

Diamond et al. [22] enrolled couples with unexplained

infertility in a multicenter, randomized trial. Ovulatory

women 18–40 years of age with at least one patent fal-

lopian tube were randomly assigned to ovarian stimulation

(up to four cycles) with gonadotropin (301 women), clo-

miphene (300), or letrozole (299). The primary outcome

was the rate of multiple gestations among women with

clinical pregnancies. After treatment with gonadotropin,

clomiphene, or letrozole, clinical pregnancies occurred in

35.5, 28.3, and 22.4 % of cycles and live birth in 32.2,

23.3, and 18.7 %, respectively; pregnancy rates with

letrozole were significantly lower than the rates with

standard therapy (gonadotropin or clomiphene)

(P = 0.003) or gonadotropin alone (P\ 0.001), but not

with clomiphene alone (P = 0.10). Among ongoing preg-

nancies with fetal heart activity, the multiple gestation rate

with letrozole (9 of 67 pregnancies, 13 %) did not differ

significantly from the rate with gonadotropin or clomi-

phene (42 of 192, 22 %; P = 0.15) or clomiphene alone (8

of 85, 9 %; P = 0.44) but was lower than the rate with

gonadotropin alone (34 of 107, 32 %; P = 0.006). All

multiple gestations in the clomiphene and letrozole groups

were twins, whereas gonadotropin treatment resulted in 24

twin and 10 triplet gestations. There were no significant

differences among groups in the frequencies of congenital

anomalies or major fetal and neonatal complications. In
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women with unexplained infertility, ovarian stimulation

with letrozole resulted in a significantly lower frequency of

multiple gestations but also a lower frequency of live birth,

as compared to gonadotropin, but not as compared to

clomiphene [22].

Badawy et al. [23] evaluated the pregnancy outcome

after ovulation induction with aromatase inhibitors or clo-

miphene citrate (CC). The prospective study comprised a

total of 796 infertile women (1100 cycles) and 200 spon-

taneously pregnant women (298 cycles) as a control group.

Patients were allocated treatment with either 100 mg of CC

daily (420 patients, 634 cycles), 5 mg of letrozole daily

(269 patients, 323 cycles), or 1 mg of anastrozole daily

(107 patients, 143 cycles) for 5 days starting on day 3 of

menses. Pregnancy occurred in 167/1398 cycles (11.9 %)

in total without significant differences between groups. The

total miscarriage rate was 16.1 % (varied between 14.2 %

in CC group and 19.9 % in anastrozole group) without

difference between spontaneous and stimulated pregnan-

cies. There were 129 deliveries in all groups. There were

no significant differences between the stimulated and

spontaneous pregnancies as regards mean gestational age,

premature deliveries, birth weight, SGA\10th percentile,

or 5-min Apgar score. There were one case of complete

cleft palate and one case of major congenital heart problem

in the letrozole group. There were two cases of talipes

equinovarus in the CC and spontaneous pregnancy group.

The authors concluded that aromatase inhibitors and CC

resulted in favorable pregnancy outcomes and average

miscarriage rates. Safety of the drugs for both the mother

and fetuses was documented [23].

In a prospective randomized trial setup by Shokeir [24], 66

consecutive women with unexplained infertility were recrui-

ted for the study. Thirty-six women received tamoxifen citrate

(TMX) at a 20-mg dosage, and 30 women received no ovu-

lation induction drugs. Fourteen patients in the TMX group

stopped taking TMX, and observations were terminated

because of anti-estrogenic effects. The pregnancy rate (PR)

per patient and the PR per cycle were significantly decreased

(P\0.005) in the TMX group than in the spontaneous group.

Kaplan–Meier tests showed that the cumulative PR in the

TMX group was significantly lower than in the spontaneous

group (P\0.05). Ten of 14 patients who had stopped taking

TMX became pregnant in spontaneous cycles. Administration

of tamoxifen to women with unexplained infertility is not

efficacious in terms of increasing the clinical PR [24].

Shahin et al.’s study [25] investigated the role of oral

phytoestrogens in improving pregnancy rate and cycle

outcomes with clomiphene citrate. Patients with unex-

plained infertility and recurrent clomiphene citrate induc-

tion failure were randomly divided into two groups: group I

(n = 60) and group II (n = 59). Both groups received

clomiphene citrate 150 mg per day (days 3–7). Group I

received additional oral phytoestrogen (Cimicifuga race-

mosa) 120 mg/day from days 1–12. Human chorionic

gonadotropin (HCG) injection (10,000 IU i.m.) was given,

and timed intercourse was recommended when a leading

follicle reached[17 mm and serum estradiol exceeded 200

(pg/ml). There was a nonsignificant shortening of induction

cycles in group I. Estradiol and LH concentrations were

higher in group I compared with group II. Endometrial

thickness, serum progesterone, and clinical pregnancy rate

were significantly higher in group I (8.9 ± 1.4 mm versus

7.5 ± 1.3 mm, P\ 0.001; 13.3 ± 3.1 ng/ml versus

9.3 ± 2.0 ng/ml, P\ 0.01; 36.7 % versus 13.6 %,

P\ 0.01, respectively). The study concluded that adding

C. racemosa rhizome dry extract to clomiphene citrate

induction can improve the pregnancy rate and cycle out-

comes in these couples [25].

Leanza et al. evaluated the success rate after homolo-

gous intrauterine insemination (IUI) combined with clo-

miphene citrate (CC) stimulation in 77 couples with

unexplained infertility [26]. Nine couples (11.6 %) were

excluded from the treatment (vaginal infections 4, tubal

occlusions 3, and male sterility 2). Informed consent was

applied for every couple. The remaining 68 couples were

divided into two groups: group A (34 couples) were

inducted with CC, while group B (34 couples) underwent

placebo (multivitamin). In group A (CC), 15 (44.1 %)

pregnancies and three (8.8 %) abortions were registered,

while in group B (placebo) there were four (11.7 %)

pregnancies and one (2.9 %) abortion. The authors con-

cluded that stimulation with CC, together with intrauterine

insemination, improves fecundity in patients with infertility

of unknown origin with no need to recur to more invasive

techniques [26]. The same group next evaluated the success

rate after homologous intrauterine insemination (IUI)

combined with menopausal gonadotropin stimulation [27].

Seventy-eight couples were divided into two groups: group

A (39 couples) were inducted with menopausal gonado-

tropins, while group B (39 couples) underwent placebo

(multivitamin). In group A (gonadotropins), 25 (64.1 %)

pregnancies and two (5.1 %) abortions were registered,

while in group B (placebo) there were seven (17.9 %)

pregnancies and one (2.5 %) abortion [27].

Goldman et al. [28] set up an elegant randomized clin-

ical trial to determine the optimal infertility therapy for

women with unexplained infertility at the end of their

reproductive potential. Couples with C6 months of unex-

plained infertility with female partner aged 38–42 years

were included. They randomized 154 couples to receive

CC/IUI (N = 51), FSH/IUI (N = 52), or immediate IVF

(N = 51); 140 (90.9 %) couples initiated treatment. The

cumulative clinical pregnancy rates per couple after the

first two cycles of CC/IUI, FSH/IUI, or immediate IVF

were 21.6, 17.3, and 49.0 %, respectively. After all
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treatments, 110 (71.4 %) of 154 couples had conceived a

clinically recognized pregnancy, and 46.1 % had delivered

at least one live-born baby; 84.2 % of all live-born infants

resulting from treatment were achieved via IVF. There

were 36 % fewer treatment cycles in the IVF arm com-

pared with either COH/IUI arm, and the couples conceived

a pregnancy leading to a live birth after fewer treatment

cycles. This paper suggested that a randomized controlled

trial in older women with unexplained infertility to com-

pare treatment initiated with two cycles of controlled

ovarian hyperstimulation/IUI versus immediate IVF

demonstrated superior pregnancy rates with fewer treat-

ment cycles in the immediate IVF group [28].

Recent Advances

Yapca et al. [29] evaluated time-limited hydrotubation

combined with clomiphene citrate as treatment for unex-

plained infertility. In this unblinded, randomized controlled

trial of patients who had unexplained infertility, 40 patients

were treated with time-limited hydrotubation (saline, 20 ml;

flushed within 20–30 s) and clomiphene citrate (total, 70

cycles), and 40 patients were treated with clomiphene citrate

alone (total, 74 cycles). All women underwent an ovulation

induction protocol with clomiphene citrate (100 mg/d orally

for 5 days, from day 3 to day 7 of the cycle). Hydrotubation

was performed after detection of the dominant follicle. There

were 15 pregnancies in the 80 patients (19 %) (total, 144

stimulated cycles; 10 % pregnancies per cycle). The fre-

quency of clinical pregnancy per cycle was significantly

greater in patients who were treated with hydrotubation and

clomiphene citrate (nine pregnancies per cycle [13 %]) than

those treated with clomiphene citrate alone (two pregnancies

per cycle [3 %]; odds ratio 5.3; 95 % confidence interval

1.1–25.5;P B 0.05). The frequency of pregnancy per patient

(total, clinical, or chemical)was similar for the two treatment

groups. The frequency of live birth or abortion per cycle or

patient was similar between the two treatment groups. The

paper concludes that time-limited hydrotubation and clo-

miphene citrate may increase the frequency of clinical

pregnancy per cycle in women who have unexplained

infertility [29]. Is this not strange that history is repeating

itself after half a century even in basic fertility management

techniques?

Conclusions

For patients diagnosed with unexplained infertility, recent

information has allowed the diagnosis to be viewed with

hope. With a better understanding of the efficacy and use of

empiric therapies, unexplained infertility has gone from a

diagnosis filled with uncertainty and despair to one that

when treated appropriately has a positive outlook. Appro-

priate initial treatment for unexplained infertility can be

managed in the office by their primary gynecologists with

the administration of available and approved oral ovulation

induction medications combined with intrauterine insemi-

nation. For older women with unexplained infertility, an

immediate IVF will give the best results.
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