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Introduction

Approximately 10-15% of all couples seek fertility assessment'. With a greater participation of women in
workforce and the associated delay in the ages of marriage and first child bearing, infertility services are being
increasingly utilized. With the advent of assisted reproductive techniques, and the tremendous success it has
enjoyed, the evaluation of the male and an attempt at curative treatment is often overlooked. Male factor is
involved in about half of the infertility cases’. Therefore, identifying the pathology and treating the male may
allow couples toimprove their fertility potential and conceive through natural intercourse.

Treatment optionsin Oligoasthenoteratozoospermia (OATS):

1. Medical therapy general or specific

2. Surgical therapy

3. ART IntraUterine Insemination or Intra Cytoplasmic Sperm Injection

Specific medical management of OATS is based on identifying reversible causes of infertility and treating them
with appropriate medications to achieve a pregnancy. Despite the advancements in diagnostic methodology,
no identifiable cause can be found in 25% of infertile males’. This is referred to as Idiopathic
Oligoasthenoteratozoospermia. These patients are treated with nonspecific empirical medications based on
theoretical concepts, in an attempt to improve semen parameters and fertility potential.

Thisarticle will review the specific and nonspecific medical treatment of OATS. But first, it is essential to know
who the candidates are for a trial of medical therapy? And who should be counseled for ART.

Factors thatinfluence choice of therapy in OATS:

1. Age of the couple and duration of infertility: A young couple with a short trying time should be given the
option of medical therapy in order to buy time to achieve a natural pregnancy. On the other hand, an older
couple withamuch longer trying time should be counseled to move towards ART.

2. Severity of OATS and realistic chances of improvement expected a patient with severe OATS (less than 5
million/ml with very poor progressive motility) with no obvious reversible factors is more likely to benefit
from ART.

3. Past illness causing irreversible damage: For example, a patient who had post-mumps orchitis and
testicular atrophy, or who was operated for undescended testes. In such patients, it is unlikely that medical
therapy will help.

4. Reversible, correctable gonadotoxic factors? If there is occupational exposure to gonadotoxins (heat,
chemical fumes), heavy smoking, recent febrile iliness, accessory gland infections, etc., then such patients
can be given supportive medical therapy to buy time for improvement of semen parameters once the
gonadotoxic factors are eliminated/modified.
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Treatment history is imperative. It's important to know what drugs a patient has already tried in the past
(whether they were effective or not) so there is no repetition. If various drugs have already proved
ineffective there is no pointin giving further medical therapy.

. Socioeconomic status of the couple should also be considered when deciding medication since many

empirical drugs are rather expensive.

Psycho-social pressures on the couple play an important role in decision making. In a couple who is socially
hard-pressed for a baby, less time should be spent on medical therapy.

Specific Medical Therapy

With history, physical examination and specific investigations, it is possible to diagnose and treat certain specific
medical conditions that will contribute to OATS.

1.

Chronic Scrotal Fungal Dermatitis: This can affect fertility by thickening the scrotal skin and thus increasing
thelocal temperature. This is treated with topical antifungal plus steroid creams.

Genital Tract Infection: The World health organization (WHO) defines leucocytospermia as seminal white
blood cells (WBC) levels more than or equal to 1 X 10° /ml (WHO 1999) with the prevalence among male
infertility patients being about 10-20%".The clinician must ensure that the laboratory should clearly
differentiate between leucocytes and immature germ cells using cytologic staining orimmunohistochemical
techniques. All men with elevated seminal WBC levels (>1 x 10°/mL) should be evaluated for a genital tract
infection or inflammation, and a semen culture should be performed. Common organisms responsible are
Streptococcus fecalis and Escherichia coli, Chlamydia trachomatis and Ureaplasma urealyticum. Because of
the difficulty of culturing chlamidia or ureaplasma we often give Doxycycline 200 mg/day on an empirical
basis for 15 days and then start antibiotics as per culture reports. Commonly used are: Fluoroquinolones
0.5 to 1 g/day, Cotrimoxazole (Sulfamethoxazole 800 mg, Trimethoprim 160 mg) or Erythromycin 1.5 to 2
g/day. These drugs are administered for 2 to 3 weeks’. However, culture-negative patients with proven
leukocytospermia should be treated with anti-inflammatory therapy and frequent ejaculation because
empiric antibiotic therapy generally provides no benefit and may be harmful’. In cases of refractory
leukocytospermia, sperm washing can be performed before intrauterine insemination to remove the white
cells.

Immunologic Infertility: Oral prednisolone is commonly used to suppress antibody production, but no
double-blind, randomized trial has confirmed their efficacy. Studies following different protocols report
pregnancy rates between 0 to 44%"°. Studies in which treatment was continued for more than 3 months
reported a significant increase in the number of pregnancies amongst those receiving prednisolone
compared with placebo’. ICS is considered to be the treatment of choice for patients with severe sperm
autoimmunity™. Recently, higher fertilization rates during in vitro fertilization (IVF) were reported in patients
with antisperm antibodies and immunosuppressive therapy compared to IVF alone™. Thus, treatment of
antisperm antibodies using corticosteroids should not be prescribed routinely, but it can be considered in
patients with antisperm antibodies and earlier failed fertilization during IVF or ICSI. High doses of
prednisolone should be avoided even on short term due to the rare but catastrophic risk of avascular
necrosis of femoral head. We use the following low-dose regimen in men with proven high titres, or OATS
with clinical evidence of chronic epididymitis: tablet prednisolone 5 mg, thrice-a-day for 10 days, then twice-
a-day for 10 days, then once-a-day for 10 days.

Chronic Epididymo-Orchitis_: Many subfertile men have clinical evidence of chronic filarial epididymo-
orchitis residence in an endemic area, enlarged adherent epididymis, thickened cord, lax hydrocoele, h/o
hydrocele surgery, h/o testicular swelling with fever, and occasionally ultrasound evidence of the “filarial
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dance”. Such men sometimes show good improvement in semen parameters after a course of anti-
filariatherapy (DEC 100mg thrice-a-day for 20 days in combination with doxycycline 100mg twice-a-day for
10days) followed by low dose steroids as given above.

Specific surgical therapy:

Varicocele ligation can play a useful role in selected cases but a discussion on this controversial topic is outside
the scope of thisarticle.

Nonspecific or empirical therapy:

In patients with idiopathic OATS, a variety of empirical medical therapies have been recommended. Although
there are numerous reports that support a multitude of compounds, the vast majority are nonrandomized
studies and unfortunately no medical therapy has demonstrated consistent efficacy in multiple, rigorous, well-
controlled, randomized, placebo controlled trials”. Because of isolated case reports and small series
demonstrating efficacy of some agents, there is continued hope that they may be effective in select
subpopulations of men with idiopathic reproductive dysfunction.

In this article, we address the commonly used non-specific medications, their rationale and also assess the
evidence for their utility in the management of idiopathic male infertility. Our aim is to aid physicians to choose
the most suitable treatment from several therapeutic options, and be able to counsel the couples
appropriately.

Non-specific treatmentsinclude
. Hormonal agents: Androgens, Antiestrogens, Aromatase inhibitors, Gonadotropins.

. Antioxidants: Glutathione, Lycopene, Vitamin -E

A
B
C. Spermvitalisers:L-carnitine, Co-enzyme Q 10
D. Nutritional supplements : Folic acid, Zinc, Multivitamins, Trace elements
E. Miscellaneous: Indomethacin, Kallikrien, Low dose corticosteroids.
F. Elimination of gonadotoxic factors

Hormonal Agents:

Androgens:
Rationale

o Direct therapy: Exogenous androgens, administered at a dose that will not influence the pituitary-
gonadal axis, may have a direct stimulatory effect on spermatogenesis or influence sperm transport
and maturation through an effect on the Epididymis, Vas deferens and Seminal vesicles.

o0 Rebound therapy: High doses of exogenous androgens will suppress the H-P-T axis and result in
azoospermia. Subsequently, after cessation of androgens, the gonadotropin levels will rise again,
duringwhich period there may be arebound increase in sperm counts above baseline.

Drugsused and dosage
o Directtherapy: Mesterolone 25mg thrice daily;
: Testosterone undecanoate 40mg two to four capsules daily.
o0 Reboundtherapy: hasbeen given up because of uncertain results and risk of permanent azoospermia
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Antiestrogens:

Rationale: Antiestrogensinhibit the negative feedback effect of estrogen by blocking estrogen receptors
in the hypothalamus, which in turn increases endogenous gonadotropin secretion. In turn, FSH and LH
stimulate Sertoli and Leydig cells with a possible improvement in spermatogenesis

Drugsusedand dose:
i. Clomiphene citrate : 25mg daily, or on alternate days
il. Tamoxifen citrate : 10 to 20 mg daily

Aromatase Inhibitors:

Rationale: Estrogen has a potent negative feedback effect on gonadotropin secretion. Obese men
have excessive aromatization, in their fat cells, of Testosterone to Estrogen resulting in excess
estrogen and an altered Testosterone to Estrogen ratios (T/E). Aromatase inhibitors correct this by
inhibiting the peripheral conversion of Testosterone and may thereby enhance spermatogenesis.

Drugsusedanddose :
i. Letrozole 2.5mgdaily orally
Gonadotropins:

Rationale: Some patients with idiopathic infertility may have a subclinical endocrinopathy which
results in abnormalities in the bio-activity, half-life or pulsatility of gonadotropin secretion®. Such
men may benefit from exogenous gonadotropins despite normal levels onimmunoassay.

Drugs used: Human chorionic gonadotropin (HCG) (1500 IU i.m 3 times per week), Human
menopausal gonadotropin (HMG) (37.5-75 U i.m 3 times per week),

Antioxidants:

Rationale: Elevated seminal Reactive Oxygen Species (ROS) levels have been recognized as an
independent marker of male factor infertility, irrespective of whether patients have normal or abnormal
semen parameters". Spermatozoa are particularly susceptible to oxidative stress- induced damage.
Antioxidants in seminal plasma are the most important form of protection available to spermatozoa
against ROS™. Many studies have supported the use of exogenous antioxidants in the treatment of
idiopathicinfertility.

Drugs used and dose: Glutathione 250mg daily (50-600mg/day), Lycopene 4-8 g daily, Vitamin E 400 to
800 mg daily.

Sperm Vitalisers:

Rationale: Act through varying mechanisms with a common end-point of energizing the sperm and
making them more capable of fertilization. They may have a role in sperm maturation during the transit
through the epididymis. Some of them have an antioxidant action in addition.

Drugs used and dose : L-Carnitine and Acetyl Carnitine 1 g, thrice-a-day;

:Coenzyme Q10 100-300 mg per day.
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Nutritional Supplements:

Rationale: In our country, majority of the people from the lower socioeconomic strata are nutritionally
depleted and therefore may not have the necessary levels of vitamins and trace elements to facilitate
spermatogenesis.

Drugs used : multivitamin combinations with zinc, selenium, folic acid, and B12
Miscellaneous:

Rationale: Some of these therapies have aimed at improving sperm quality by boosting the Kallikrein-
Kinin system(Kallikriens) or by interfering with the production of prostaglandins (Phosphodiesterase
inhibitors, Nonsteroidal anti-inflammatory agents)

Drugs used: Kallikriens 600 IU daily; Indomethacin.
Elimination of Gonadotoxic Factors

Elimination of chronic exposure to heat at the workplace (furnace, kitchen, etc) or in leisure activities (sauna,
steam bath), cessation of heavy smoking, avoidance of exposure to pesticides (DDT spray) or chemical fumes
(aromatic amines), reduction of excessive stress, regularization of diet and lifestyle can also help some men
significantly.

Table Llillustrates the relevant evidence in literature regarding the various medical therapies available.
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Table 1 : Available evidence in the medical treatment of male infertility
Conclusions:

As physicians taking care of couples with OATS, it is our duty to give the patients a very clear road map of their
course of therapy. Therapy must be individualized and it is mandatory that a treatment timeline and endpoints
be established prior to initiation of medical therapy. When empiric pharmacologic therapy is going to be used,
treatment should last at least 3 months to incorporate a full 74-day spermatogenic cycle, and should be
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followed by a semen analysis. If there is significantimprovement then the medications should be continued and
further improvement monitored monthly. If there is no improvement then the medication should be changed.
Patients must be counseled regarding the inconsistent response to medical therapy and to have realistic
expectations from the same. Most importantly, we must not be guilty of wasting precious time and money over
medical therapy when the circumstances call for assisted reproductive therapy. Figure 1 summarizes a practical
approach to the management of OATS.
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Ovarian stimulation has long history, which goes back for more than 80 years. It started with the control of
follicular growth- either to induce follicular growth in otherwise anovulatory cycles, or to induce multifollicular
growth toincrease the chances of conception.

In reality, and in the first instance, the full potential of the stimulated cycles was not achieved-mainly due to a
single classical endocrine response. Multiple follicles, stimulated with hMG or clomiphene citrate with hMG,
secrete estradiol to supranormals levels, attaining normal mid-cycle peak levels well in advance of the normal
follicle size and maturity. The LH surge by the prematurely elevated estrogen concentrations leads to a
confusing array of responses. Exposure of follicles to different degrees of maturity to the signal to luteinize and
ovulate elicits a range of responses, and a broad range of follicles may be present when the surge occurs.
Follicles which are capable of ovulation undergo luteinization and ovulation, while less mature follicle respond
unconventionally to the LH surge, with inhibition of the aromatase enzyme, and granulose cell mitosis, probably
without ovulation. This process, recorded in non-ovulatory women as early as 1978.

In the 1980, the first reports were published on the use of gonadotropin-releasing hormone (GnRH) agonists.
From then on, it was possible not only to control folluculogenesis but also to control pituitary function: to
suppress endogenous luteinizing hormone (LH) for prevention of premature LH surge. This allowed, for the first
time, an optimal timing of ovulation induction with human chronic gonadotropins (hCG) and oocyte pick-up.

Gonadotropins

Human urinary preparations of LH and FSH (HMG) were used for ovarian stimulation in the early 1960's. The
initial preparations were very impure with many contaminated proteins, with less than 5% of the proteins being
bioactive. However, since the early 1980's, improved purification techniques have enabled the production of
purified urinary FSH (UFSH) by the use of monoclonal antibodies.

The advent of recombinant DNA technology has enabled large-scale production of human recombinant FSH
(rec-FSH). The technology allows for the transfection of human genes encoding for the common alpha (a)
subunit and hormone specific beta () subunit of glycoprotein hormone into Chinese hamster ovary cell lines,
enabling large scale production of recFSH independent of the supply of human postmenopausal urine, and
addressing concerns about batch to batch consistence's because of its purity, recFSH can now be administered
by protein weight rather than bioactivity, and so called 'filled-by-mass' preparations with hMG(containing both
LH and FSH bioactivity), followed by purified uFSH and more recently rFSH, rLH and rechCG. A new long acting
FSH, corifollitropin alfa, has recently been introduced into clinical practice

GnRH analogs:

The pituitary down-regulation could be induced by the continued administration of GnRH. This induces an
initial stimulation of gonadotropins release (the so called flare effect) followed by a down-regulation due to the
clustering and internalization of the pituitary receptors. This resolved a number of issues associated with poor
results related to hMG treatment alone, where a premature LH peak occurred in 20-25% of cycles due to the
positive feedback activity by high serum E, levels during the mid-follicular phase of the stimulation cycle.
Induced pituitary down regulation resulted in a significant reduction in the cancelation rate and improved the
overall IVF outcome in the 1980's.
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GnRH antagonist were developed soon after, the low potency of the first two generations of drugs, and
associated anaphylactic responses die to histamine release, delayed their clinical introduction until the third
generation were shown to be safe and efficacious in IVF.

The immediate actions of GNRH antagonists mean that they can be administered during mid-to-late follicular
phase to prevent premature luteinization. This avoids unpleasant 'menopausal’ side effects associated with
pituitary down regulation, and allows the endogenous inter-cycle FSH rise to be utilized for follicle stimulation.
The cyclic recruitment and the initial stages of dominant follicle selection can proceed within the natural cycle
and the use of exogenous FSH for inducing multiple follicle growth can be restricted to the mid to late follicular
phase, as in certain mild stimulation protocols.
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Fig: An Antagonist protocol for ovulation induction.
Current concepts: long protocol

The long ovarian stimulation protocol combining GnRH agonist with exogenous gonadotropin administration
has been the most popular treatment regime. In the long protocol, GnRH agonist is usually administered during
the luteal phase in the preceding cycle and is continued until hCG administration. In the short protocol GnRH
agonist therapy is started on day 2 of the stimulation cycle, with the aim of utilizing the ‘flare’ effect of the
GnRHaas an additionalinitial stimulus for follicular recruitment.
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Fig: A traditional long protocol for ovulation induction.
Milder treatment regimes:

Traditional IVF stimulation regimes are associated with aggressive use of gonadotropins to stimulate the
development of a large number of follicles. These traditional regimes are often complex, expensive extent over
aprolonged period of time, and require intensive monitoring.

Increasing recognition of detrimental effects of conventional profound stimulation regimens has led to a
change in the paradigm for ovarian stimulation in IVF.
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Key to the development of milder stimulation protocols has been the introduction of GnRH antagonists which
allow for the initiation of the IVF treatment cycle in a normal menstrual cycle with an undisturbed recruitment
of a cohort of follicles during the early follicular phase. This approach enables the endogenous inter-cycle FSH
rise to be utilized rather than suppressed, resulting in a reduction of gonadotropin required. The treatment
cycles are thus shorter and not associated with hypoestrogenic side effects related to GnRHa down-regulation
and reduced cancelation rates.

Milder regimes have been shown to produce proportionally more chromosomally normal embryos.

One of the most significant and high-risk side effects of ovarian stimulation is OHSS. Casting and cryopreserva-
tion are the two methods currently used to prevent OHSS. However, recently, cabergoline used in low doses for
8 days from the day of hCG administration was shown to reduce the rate of OHSS compared with placebo in a
meta-analysis of four studies, the incidence but not the severity of OHSS was found to be reduced by
cabergoline treatment without reducing pregnancy rates.
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Fig: short protocol for ovulation induction.

A further development which promises to further reduce the burden of ovarian stimulation is the introduction
of long acting FSH preparations which greatly reduces the number of injections required during an IVF
treatment cycle. Corifollitropin alpha is a recombinant fusion protein composed of FSH and the carboxy
terminal peptide (CPT) of the hCG beta-subunit which has a twofold extended time interval to peak serum
concentration than recFSH preparations. This allows a single injection of Corifollitropin alpha to initiate and
sustain multiple follicular growth for up to 7 days.

Role of adjuvant treatments:

Androgens are proposed to have a crucial role in steroid production within the ovary and keystone for effective
hormonal control of ovulation, implantation ad subsequent pregnancy. Androgens exert their effect on
granulose cells by regulating aromatase activity within the follicle. This enzyme converts androgen to estrogen,
avital controlling step in the recruitment and development of ovarian follicles.

DHEA(dehydroepiandrostrone) is an essential substrate and a prehormone for estrogen within the follicle.
DHEA supplementation prior to ART stimulation in women with evidence of poor ovarian function may
improves oocyte yield and embryo quality with increased spontaneous pregnancy rates.

Aromatase inhibitors (Al's) block aromatase activity within the follicle, inhibiting estrogen production. The
advantage of using Als is that they can reduce the negative feedback of the estradiol on the pituitary
gonadotropin production, enhancing ovarian function without blocking estrogen receptors.

Metformin is an oral biguanide insulin-sensitizing agent that acts by inhibiting hepatic glucose production
without causing hypoglycemia or increasing insulin production. by reducing insulin resistance and insulin levels
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the hyperandrogenism is also regulated and associated with these agents. The elevated levels can also inhibit
IGF-1 binding protein production by the liver, which can cause rise in follicular androgen production.

However, ultimately the most important criteria to judge the success or failure of treatment will be significantly
associated with patient's experience. A mild stimulation regime with a GnRH antagonist regime has an
equivalentlive birth rate to aconventional IVF stimulation regime, and has advantages to tolerability and safety.

Looking into the future, ovarian stimulation in ART will progress into a new era where treatment will be more
patient journey focused and holistic compared to the traditional IVF where success was defined to achieve
pregnancy alone. In order to further improve outcomes focus should shift to optimize her health and factors
known to influence outcome, prior to commencing therapy.
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