Sys Rev Pharm 2023; 14(5): 296-300

A multifaceted review journal in the field of pharmacy

E-ISSN 0976-2779 P-ISSN 0975-8453 / DOI: 10.31858/0975-8453.14.5.296-300

Review Article

Causative Factors, Diagnostic Testing and
Management of Infertility

Chaudhari Hiral Shankarbhai'’, Dhiren L Chaudhari’, Jalpa A Soni?

'Department of Pharmacology, Shri Sarvajanik Pharmacy College, Gujarat, India
*Department of Pharmacology, Arihant College of Pharmacy, Gujarat, India

Article History: Submitted: 27.04.2023
ABSTRACT

Infertility is a disease of the male or female reproduc-
tive system defined by the failure to achieve a preg-
nancy after 12 months or more of regular unprotected
sexual intercourse. Infertility is classified as primary
and secondary infertility. Primary infertility is inability
to have pregnancy and secondary is inability to have
a pregnancy after previously successful conception.
There are certain factors such as male factors, female
factors, unidentified factors and other factors which
are responsible for the cause of infertility. Moreover,
there are some diagnostic tests available for testing

INTRODUCTION

The World Health Organization (WHO) has described infertility
as a “disorder of the reproductive system” resulting in a disabil-
ity. Infertility is a disorder of both male and woman reproductive
systems described via the failure to clinically being pregnant after
three hundred and sixty-five days or everyday unprotected inter-
course. Infertility occurs due to male elements, woman elements,
and a mixture of male and woman factors or unexplained factors.
People affected by this have higher costs of depression, anxiety,
suicide, divorces, and intimate accomplice violence. Environ-
mental and life-style elements consisting of smoking, excessive
alcohol intake, obesity and exposure to environmental pollution
have been related to decrease fertility in both male and female. It
has an effect on the couple’s psychological, financial, scientific, and
social wellness (WHO, 2020). It is a disease of the male or female
reproductive system defined by the failure to achieve a pregnancy
after 12 months or more of regular unprotected intercourse.

LITERATURE REVIEW
Epidemiology

Worldwide infertility has turn out to be an international health
problem that’s affecting millions of people at their reproduct-
ive age. Infertility in girls is ranked the 5" highest critical inter-
national disability. On September 2020, WHO records estimates
suggest that about 48 million couples and 186 million individuals
have infertility problem globally (Mascarenhas MN, et al., 2012).
On August 2016, World Health Organization estimate that over-
all prevalence of primary infertility in India turned into 3.9% to
16.8%. In India, the prevalence of infertility varies from state to
state and it also varies from tribes and caste. Prevalence of infertil-
ity in Indian states was 3.7% in Uttar Pradesh, Himachal Pradesh
and Maharashtra, 5% in Andhra Pradesh, and 15% in Kashmir.
In 2019, NCBI estimated that Male factors infertility contributes
30%-40% of infertility in couples and 40% of all causes of infertil-
ity can be completely due to female factors (Rastogi A, 2016). The
burden of the sickness worldwide is excessive. It is envisioned that
34 million women, predominantly from developing international
locations, are infertile.

Male infertility: Etiology
« Lifestyle factors (Weight problems, smoking, tablets and anabol-
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both male and female infertility through which the ac-
tual cause of the infertility can be known. To deal with
this disease various treatments are available such as
pharmacological and surgical treatments. Also, there
are some prevention strategies that can be explained
to avoid the chances of infertility.
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ic steroids).
« Azoospermia and oligozoospermia.
o Genetic abnormalities.

« Immunological sicknesses (Autoimmune disorders and antis-
perm antibodies).

« Systemic sickness (Diabetes, renal and liver insufficiency and
cancers).

« Exogenous factors (Medicinal drugs, pollution and irradiation).
« Semen problem, vascular and Testosterone (T) issues.

« Endocrine disturbances.
Pathophysiology

The primary elements that are influencing the analysis of infer-
tility are: Period of infertility; primary or secondary infertility;
semen issues; age and fertility status of the woman partner, uro-
genital abnormalities, coital frequency and timing, in addition to
this erectile disorder (NDP, 2019). Previous surgical operations,
childhood illnesses and undescended testis results in male infer-
tility. Medical history such as diabetes mellitus and upper respira-
tory disease, chronic medication, history of Sexually Transmitted
Infections (STTs), smoking, alcohol, recreational tablets use, and
anabolic steroid use and exposure to gonad toxins (e.g: Chemo-
therapy and radiation remedy) also are accountable for inflicting
infertility.

Diagnosis

General physical examination: General physical examination
has to be achieved wherein the secondary sex characteristics,
body habitus, hair distribution, breast improvement, penile ab-
normalities, the testis quantity, and the presence of a varicocele
should be taken into consideration. In instances of azoospermia,
palpation for the presence of the vas deference must be examined.

Semen analysis: Semen evaluation must be finished and inter-
preted. In case of a regular semen analysis, there is no require-
ment for semen evaluation and andrological tests. In case of bi-
zarre semen analysis, a repeat semen analysis should be achieved,
and similarly andrological tests need to be accomplished through
health practitioner. The results of semen analysis must be com-
pared with the World Health Organization reference values. If end
result is observed to be odd, then confirmatory test should be con-
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ducted after three months, so that time for the cycle of spermatozoa forma-
tion may be finished. If gross azoospermia or excessive oligozoospermia
has been detected the test should be repeated as quickly as possible (Table

1).

Table 1: WHO reference values for semen characteristics

Parameters Lower reference
limit
Semen volume (ml) 1.5(1.4-1.7)
Total sperm number (10° per ejaculate) 39(33-46)
Sperm concentration (10° per ml) 15(12-16)
Total motility (PR+NP, %) 40(38-42)
Progressive motility (PR, %) 32(31-34)
Vitality (live spermatozoa, %) 58(55-63)
Sperm morphology (normal forms, %) 4(3.0-4.0)

Other consensus threshold values

pH 272
Peroxidase positive leukocytes (10° per mi) <1.0
Mixed erythrocyte-spermatozoa Antiglobu- <50

lin Reaction (MAR) test (motile spermato-
zoa with bound particles, %)

Immunobead test (motile spermatozoa with <50
bound beads, %)

Seminal zinc (umol/rejaculate) >2.4

Seminal fructose (umol/ejaculate) >13

Seminal neutral glycosidase (mU/ejaculate) =20

Note: Lower reference limits (5" centiles and their 95% confidence
intervals) for semen characteristics; NP: Non-Progressive motility

Special investigations

o Endocrine evaluation-Initially, assessment of hormones that include
measurement of serum Follicle Stimulating Hormone (FSH), Luteinizing
Hormone (LH), prolactin, and overall Testosterone (T) concentrations
in instances of azoospermia or excessive oligospermia. If the preliminary
checks found to be abnormal, then huge evaluation has to be taken into
consideration.

« Ultrasonography-Scrotal ultrasound assists as an addition to bodily
examination and to exclude testicular tumors. Varicoceles that aren’t palp-
able clinically and best identified with ultrasound are not clinically applic-
able. Urologist ought to do this evaluation.

« Post-ejaculatory urinalysis-A post-ejaculatory urinalysis is accomplished
having an ejaculate quantity less than 1 ml. The urine is alkalized and
post-masturbation is finished, then urine is centrifuged and tested under-
neath high magnification. The presence of sperm within the postejacula-
tory urinalysis shows retrograde ejaculation.

o Tests for anti-sperm antibodies are very controversial and recurring
checking out isn’t always encouraged.

« Testis biopsy or aspiration is taken into consideration in guys with azoo-
spermia. Here spermatozoa are present; which might be frozen for the use
in assisted duplicate.

Investigation for infections

Testing for infection like Human Immunodeficiency Virus (HIV) and
Hepatitis, Rubella IgG and Chlamydia should be finished:

« People who undergo In Vitro Fertilization (IVF) have to be examined for
HIV, hepatitis B, and hepatitis C. If results for HIV are positive, then CD4
levels and HIV viral load need to be calculated.

« Rubella IgG testing have to be conducted. Women who're liable to rubella
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must be vaccination and suggested no longer to emerge as pregnant for at
least one month following vaccination.

« Chlamydia screening was used for viable, STI screening and prevention
should be habitual and incorporated into all fitness visits. Chlamydia anti-
body must bind upon the antibodies of Chlamydia trachomatis and some-
times it may not be achieved as its scientific application is limited (Figure
I).

History
Physical examination

l

| Semen analysis x 2

Normal | Abnormal
'
' 1

Hormone evaluation | | Eliminate gonadotoxins

Further evaluation based Not Improved Improved

Female evaluation | |

Abnormal Normal
on semen analysis
i 1 ¥
Treat Low volume Oligospermia Azoospermia Treat
female factor Asthenospermia female factor

Unexplained infertility:
Antisperm antibodies
Sperm chromatin structure
Sperm penetration or hemizona assay

Figure 1: Practical approaches to the diagnosis and management of
male infertility

Treatment and management: Non- pharmacological treatment

« Counseling must be offered earlier, at some stage before and after inves-
tigation and treatment, due to the fact fertility troubles can reason mental
strain and pressure on relationships (NICE, 2013).

« Avoid intake of tobacco merchandise, illicit capsules, and immoderate
alcohol.

« Avoid recreational anabolic steroids in guys as these may also have an
effect on semen parameter.

« Excessive alcohol intake may additionally impair semen quality.

« Smoking impacts semen first-class and may have an impact on the threat
of concept, and women and men should be counseled to prevent smoking.

« Men who've a high Body Mass Index (BMI) are at extended danger of
infertility.

« Recreational capsules intrude with male and girl fertility, and use of ana-
bolic steroids suppresses spermatogenesis.

Pharmacological treatment

o Medication-The use of anti-estrogens, gonadotropins (Human Chor-
ionic Gonadotropin (HCG) and FSH), androgens, bromocriptine, or
kinin-improving drug for semen abnormalities aren't recommended be-
cause of the shortage of clinical proof for its efficacy.

« Gonadotropins-Men with hypogonadotropic and hypogonadism need to
be handled with gonadotropins to hold the extent of it.

« Antioxidant therapy may be useful in idiopathic semen abnormalities.
Surgical management

« Surgery for varicoceles can be taken into consideration while there may
be clinically palpable varicocele with bizarre semen parameters present,
and no factor for infertility is present.

« Few cases in which IVF desires to be performed for certain elements, sur-
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gical treatment for varicoceles aren’t indicated. Vasectomy reversal must be
considered in men when fertility in needed after vasectomy. Female factors
should be excluded.

o Alternative remedy is testicular sperm extraction and IVF or Intracyto-
plasmic Sperm Injection (ICSI).

« The surgical operation has to be carried out via an experienced medical
professional with the use of microsurgical method.

Assisted reproduction

« Intrauterine Insemination (IUI) is taken into consideration in some cases
of moderate male component.

« Intracytoplasmic Sperm Injection (ICSI) is the encouraged remedy of
preference for infertility because of male aspect. In cases of azoospermia
surgical retrieval of sperm with ICST has to be provided.

o Donor sperm is utilized in instances in which ICSI cannot be accom-
plished (Figure 2).

Evaluation of male infertility J
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Figure 2: Algorithm for the approach to male factor infertility
Female infertility: Etiology

o Abnormal menstruation cycle

« Polycystic Ovarian Disease (PCOD)

o Cervical problems

« Endometriosis

« Structural problems

« Uterine Fibrosis

« Sexually Transmitted Diseases (STD’s)
« Hormonal imbalance

o Pelvic Inflammatory Disease

« Ovary problems
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Pathophysiology

Tubal factor infertility: Blocked fallopian tubes are the maximum not a
unusual reason of female infertility. It is most frequently caused by Pel-
vic Inflammatory Diseases (PID), endometriosis, previous pelvic surgical
operation, or preceding tubal ligation.

Uterine factors: The uterus is a primary organ that could effect on repro-
ductive outcome. Some uterine abnormalities are amenable to surgical
operation that could improve the pregnant results, while some will pro-
duce positive results.

Fibroids: About 1/3 of women may have fibroids. Most fibroids do not
have a bad effect on reproductive outcomes and hence require no treat-
ment. Submucosal fibroids are mostly symptomatic and they cause heavy
menstrual bleeding, prolonged menstrual cycle, implantation failure, and
recurrent pregnant losses. Large intramural fibroids ranging from 5 cm or
above in size need to be eliminated as they are related to poor reproductive
outcome.

Uterine abnormalities: The septate uterus may additionally cause repro-
ductive failure and an increased risk of miscarriage. Septate uterus ought
to be evaluated and assess to decide if hysteroscopic removal will improve
fertility outcomes.

The World Health Organization (WHO) classifies ovulation disorders into
three groups:

« Group I-Hypothalamic pituitary failure (hypothalamic amenorrhea or
hypogonadotropic hypogonadism).

o Group II-Hypothalamic pituitary ovarian dysfunction (predominately
polycystic ovary syndrome).

o Group III-Ovarian failure (Figure 3).

Causes of female factor infertility

= Pehic Inflammatory Disease * Age relaved decline in ovarian reserve
» Endometriosis » Hypothalamic dysfunction

= Pravious pehic surgery = Polyoystic ovary syndrome

* Pravious tubal ligation * Primary ovarian insufficiency

» Salpingitis Isthmica Modaosa

Ovarian
factors

Other
factors

= Fibroids * Thyroid dysfunction

* Lterine anomalies * Elevated Prolactin

» Intrauterine adhesions + Chronic disease

Figure 3: Schematic representation of causes of female factor infer-
tility
Diagnosis

« Investigating regarding the woman reproductive age, who has no long-
er conceived after 1 year of unprotected vaginal sexual intercourse, in the
absence of any regarded motive of infertility, has to be performed. It is rec-
ommended that couples have to be referred for counseling which must be
taken into consideration in any stage of research and/or remedy due to the
impact of infertility and infertility treatment (Figure 4).
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Basic fertility workup

Cycle evaluation Test for tubal
patency
Amenorrhea/
. Normal cycle
oligamenorrhea
HSG
Laparoscopy
HyCosy
FSH, E2, Ovulation
Prolactin, TSH assessment

Figure 4: Basic fertility workup

o Advance degrees of consultation are suitable for the woman aged > 36
years. There is a recognized purpose of infertility, or a record of predispos-
ing factors that could pose danger to fertility. This will be due to deliberate
reason (as an instance: Cancer).

« Ovulation need to be confirmed with a blood test to measure serum pro-
gesterone within the mid-luteal section (day 21 of a 28-day cycle).

« Women with abnormal cycles must additionally have their gonado-
tropins measured. Prolactin or thyroid characteristic checks are not re-
quired however rubella reputation have to be checked and woman ought
to be updated with cervical screening.

« A women age must be used as an initial predictor of her average danger
of success through natural theory.

« Woman with infertility can go through ultrasonography, laparoscopy and
endoscopy test to get clear view about their causes of infertility.

o There should be evaluation of hormones that include measurement of
FSH (Follicle Stimulating Hormone), Luteinizing Hormone (LH), Prolac-
tin, estrogen and progesterone.

Treatment and management: Non- pharmacological treatment

« Past medical history of women should be considered in fertility plans and
recognize their lifestyle factors which play critical role in infertility (Turek
PJ, 2005).

« The life factors also contribute negatively on fertility. Counseling must
consist of health improving practices and lifestyle modification. The fol-
lowing are primarily based prevention techniques for infertility: Safe sex-
ual practices and prevention of Sexually Transmitted Infection (STI) with
screening for ST at each session.

« Maintaining a wholesome weight-There is evidence that each female and
male fertility are decreased through being either obese with a Body Mass
Index (BMI) of >25 kg/m” or underweight with a BMI <20 kg/m”.

« Avoid exposure to tobacco products, illicit drugs, and excessive alcohol.
Pharmacological treatment

« Dopamine agonist-Women with ovulatory issues due to hyper prolactin-
emia are given dopamine agonist which includes bromocriptine.

« Surgery-For women with moderate tubal sickness, tubal surgical treat-
ment may be greatly effective than no remedy.

« Hysteroscopic acheilias-Women with amenorrhea and intrauterine ad-
hesions are provided with hysteroscopic adhesiolysis due to the fact that
this restores menstruation and enhance the risk of being pregnant.
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« Women intending to become pregnant need to intake nutritional sup-
plementation with folic acid earlier than thought and as much as 12 weeks’
before gestation reduces the chance of having a baby with Neural Tube
Defects (NTD). The endorsed dose is 0.4 mg for women who formerly had
a toddler with a Neural Tube Defect or who are receiving anti-epileptic
remedy or whove diabetes.

« Preconception counseling is critical to all women searching for fertility
treatment to optimize pregnancy consequences. The counseling has to be
in accordance with the WHO preconception care package deal of precon-
ception care interventions.

o Maternal age-Women over 35 years of age, whore asking for fertility
treatment need to consider the dangers of pregnancy with superior mater-
nal age.

« Folic acid supplementation is vital to reduce unfavorable pregnant conse-
quences. Folic acid supplementation before minimum two months and 12
weeks gestation reduces the risk of Neural Tube Defects (NTD) within the
toddler. Evidence-based studies totally suggest for folic acid supplemen-
tation.

« Women who do not have risk factors for NTDs have to take 400 ug (or
0.4 mg) of folic acid per day. Women at excessive danger of NTD’s have to
be diagnosed and who have had a previous pregnancy with Neural Tube
Defect, have a family history of Neural Tube Defects, who are receiving
antiepileptic tablets/folate antagonists (e.g: Methotrexate, sulphonamides,
dolutegravir), having malabsorption issues (e.g: Inflammatory bowel ail-
ment) and having weight problems with BMI>35 kg/m? have diabetes.

» Women at immoderate threat have to be supplied with high-dose supple-
mentation (5 mg folic acid every day) and recommended to increase their
meals consumption with folic acid.

Risk factors associated with both males and females

o Chlorine: Chlorine not only damage natural fertility but also makes in
vitro fertilization much less likely to succeed. The worst fertility disrupters
are organochlorine compounds. Sometimes, the reaction results in chlor-
ination byproducts such as chloramines which can damage men’s testes
and disrupt sperm development (Talaiekhozani A, et al., 2016).

o Pesticides: Pesticides are harmful to the reproductive system which
sometimes damage cell that are responsible for fertility. Pesticide exposure
also been implicated in miscarriage, premature birth, altered sex ratio and
reduced fertility rate. High level of pesticide residue in fruits and vegetables
can lower sperm count in men.

« Anabolic steroids: Anabolic steroids in males can lead to impotency, re-
duction in sperm production in testicles. In case of female there is reduc-
tion of estrogen, progesterone, Luteinizing Hormone and Follicle Stimulat-
ing Hormone (Balen AH, et al., 2016).

« X-rays: High exposure to x-rays diminishes egg production and quality
in females and it also affects uterus and cervix. In males it reduces sperm
production.

 Mobile/laptop: Cell phones decreases the semen quality, also decreas-
es sperm count, motility and normal morphology. Long time exposure to
cellular radiation leads to infertility and affects normal activity of ovaries
in females.

» Water quality: Low quality of water leads to hormone disruption that
leads to hormonal imbalance and causes infertility.

« Caffeine: Higher intake of caffeine i.e. coffee or tea increase risk of mis-
carriage and decrease sperm quality.

« Preservatives: Parabens are inexpensive and effective preservative found
in many personal care and foods which is endocrine disruptors which al-
ters hormonal function in the human body.
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o Addiction: Alcohol can alter sperm count, size, shape and motility. It
lowers the levels of LH, FSH and Testosterone and raise level of estrogen
which reduce sperm production. In females, there are changes in ovulation
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