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Testosterone Hormone; Clinical Indications,
Dysregulation and Therapeutic Methods

Talal Z. Al-Darawsha

Embryologist in Ministry of Iraqi Heath, Iraq

Abstract

Testosterone is a hormone primarily produced by the testicles in adult men and it is the basic male sex hormone and
an anabolic steroid. Androgen is important for survival. It is influences a man's appearance and sexual development,
stimulating sperm production and regulating sex drive. This hormone is a key growth factor in prostate gland. Prostatic
cells stop thriving when testosterone levels fall and Prostate cancer cells shrink both benign and malignant. Testosterone
deficiency is a clinical and biochemical syndrome that is linked to ageing and is characterized by typical symptoms and a
testosterone deficiency in the blood. The number of people who get it is going up because of ageing and common health
problems like obesity, diabetes, and high blood pressure. Several studies have linked a lack of androgen to a higher
death rate in men. More and more research links between androgen deficiency and metabolic disorders and effects on
lifestyle are being discovered. The aim of the review article was to summarize the latest evidence about the Testosterone
hormone in terms of clinical indications and diagnostic tests, as well as the effects of the Testosterone hormone on the
different organs in the male human body.
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Introduction

D uring embryonic development, testosterone
secretion is triggered by the presence of the

testis-determining factor (TDF) on the Y chromo-
some. So that the development of male genitalia, are
formed (Vilain et al., 1993).
Both sexes, males and females, communicate their

reproductive tissues for the first six weeks of their
development. The SRY (sex-related gene on the Y
chromosome) kicks off the development of the tes-
ticles around week 7 in utero. In the foetal testicles,
Sertoli cells develop from the epithelial sex cords of
the developing gonads which play role in sperm
form morphogenesis (Basaria, 2013a).
In the seventh week of pregnancy, foetal Leydig

cells are the source of the initial step in the pro-
duction of testosterone. The majority of testosterone
is produced in the testis by Leydig cells. It is
responsible for the production of several different
steroids that are necessary for male development.
These steroids include estradiol and dihy-
drotestosterone (Skinner, 2018).

In addition, Male external genitalia and the
prostate's growth are stimulated by the conversion
of testosterone to dihydrotestosterone. It is also
responsible for the testicles' transit through the
inguinal canal in the last two months of foetal
development (Basaria, 2013b).

Methods

By searching electronic scientific databases Sco-
pus, Science Direct, Springer Link, Pub Med, Goo-
gle Scholar, and Cochrane Systematic Reviews to
include published articles and books from 1975 to
2023.

Functions

1- Testosterone is responsible for basic sexual
development, including testicle descent, sper-
matozoa production, penis and testes hypertro-
phy, and desire stimulation (Kalfa et al., 2018).

2- Testosterone plays a role in the regulation of
secondary male characteristics, including male
hair patterns, vocal changes, and a deepening of
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the voice. Anabolic effects include growth spurts
in puberty (testosterone causes the epiphyseal
plate to shut later in puberty) and protein syn-
thesis (testosterone stimulates protein synthesis)
and muscularity (Kalfa et al., 2018).

3- Testosterone's ability to stimulate erythropoiesis,
males typically have a higher hematocrit per-
centage than females do. Testosterone levels
have a tendency to decrease with increasing age.
As a consequence of this, men typically experi-
ence a reduction in the size of their testicles, a
drop in libido, a decrease in bone density, a
decline in muscle mass, an increase in the pro-
duction of fat, and a reduction in erythropoiesis,
which can lead to possible anaemia (Anatomy
and Histology of the).

Secretion mechanism

Androgens are secreted by testes. And they are
necessary for the maturation of secondary sexual
characteristics, libido, and the stimulation of sper-
matogenesis in males. This is because androgens are
essential for the development and function of male
reproductive organs and these hormonal cross-tasks
affect testicular function, sexual behaviour, and
semen quality, including the volume of semen. In
addition to this, androgens influence the functioning
of a variety of somatic organs (Mooradian et al., 1987).
Hormones can refer to either substances or mol-

ecules that are produced by the endocrine system
however hormones can be placed into either the
protein or steroid category (Dankbar et al., 1995).
Chemically, hormones can be divided into two

groups: proteins and steroids. Proteins or protein
derivatives make up the majority of hormones, with
the exception of those produced by the sex hor-
mones and the adrenal cortex (Hines, 2011).
The hypothalamic-pituitary-gonadal axis plays a

significant part in the regulation of testosterone
levels and gonadal function during puberty. The
hypothalamus is responsible for the production of
gonadotropin-releasing hormone (GnRH), which is
then transported to the anterior pituitary via the
hypothalamohypophyseal portal system. Once there,
the anterior pituitary is responsible for the produc-
tion of luteinizing hormone (LH) and follicle-stimu-
lating hormone (FSH). Both luteinizing hormone
(LH) and follicle-stimulating hormone (FSH) are ex-
amples of gonadotropic hormones. These hormones
are carried through the blood and bind to receptors
in the gonads. In particular, LH acts on the Leydig
cells, which causes an increase in the production of
testosterone. Through a process known as negative
feedback, testosterone is able to inhibit its own

secretion. High levels of testosterone in the blood
feedback to the hypothalamus, which causes it to
suppress the secretion of GnRH. Additionally, high
levels of testosterone in the blood stream feedback to
the anterior pituitary, which causes it to be less
responsive to GnRH stimuli (Bilinska et al., 2009;
Plant & Marshall, 2001). See Fig. 1; See Fig. 1; In the
setting of the management of reproductive activities
in males, the hypothalamic-pituitary-testicular axis
and its interactions with other hormones play an
important role. Luteinizing hormone means (LH),
follicle-stimulating hormone stands for (FSH), and
tri-iodothyronine represent (T3). Gonadotropin-
releasing hormone stands for (GnRH).
Both luteinizing hormone (LH) and follicle-stim-

ulating hormone (FSH) are necessary for the matu-
ration of testicles as well as the continued operation
of the testicles. When it comes to the regulation of
Leydig cell functions, LH is by far the most signifi-
cant hormone. Hormones not only control the size
of the Leydig cell population through their control
of proliferation and differentiation, but they also
regulate steroid production by controlling the
metabolic activities that take place in the cells that
are already present (Dutta et al., 2019).
Plasma proteins such as sex hormone-binding

globulin and albumin bind most of the testosterone
in the body. The majority of the protein-bound
testosterone serves as a source of extra testosterone
for the body. Tissues such as the seminal vesicles,
bone, and muscle, as well as the prostate gland, are
all affected by the small amounts of free testosterone
present in the bloodstream. The enzyme 5-alpha-
reductase converts testosterone to dihydrotestoster-
one at the cellular level (2022Donahue).

Clinical features for testosterone deficiency

In terms of male reproductive health, testosterone
is the most important factor. Testosterone is the
hormone that is responsible for all of the character-
istics that are characteristic of men. Hypogonadism

Fig. 1. Hypothalamic-pituitary-testicular axis and hormone overlap in
male reproduction (Clark et al., 2018).
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is a disorder that affects the whole male organism
and is caused when testosterone levels are too low. A
shortage of testosterone in male patients is known as
hypogonadism. The condition might have a central
(pituitary gland or hypothalamic) origin, a testicular
origin or a mix of both central and testicular origins
(Matsumoto, 2002).
Hypogonadism is a condition that can develop as

a consequence of testosterone deficiency, which is
linked to a wide range of diseases, particularly
mood disorders, cardiovascular diseases, and
metabolic syndrome. Symptoms of testosterone
deficiency can be very obvious. Hypogonadism is
classified into hypergonadotropic hypogonadism or
primary hypogonadism when it occurs in male pa-
tients who have testicular failure as a result of ge-
netic abnormalities (such as Klinefelter's syndrome),
radiation, chemotherapy, orchitis, undescended
testes, or trauma. In addition, hypogonadotropic
hypogonadism, central hypogonadism, and sec-
ondary hypogonadism are all names for the same
condition, which describes a weakness or malfunc-
tion in the hypothalamic-pituitary axis as a conse-
quence of disease or damage or disease to the axis
(Rhoden & Morgentaler, 2004).
Low testosterone levels and high-normal to high

levels of luteinizing hormone (LH) and follicle-
stimulating hormone (FSH) are seen in people with
primary hypogonadism, whereas low testosterone
levels and normal to low levels of LH and FSH are
seen in patients with secondary hypogonadism
(Salonia et al., 2019).
Symptoms of pre-pubertal development include

tiny testicles, a small phallus, a reduction in second-
ary sex characteristics (such as axillary or facial hair),
difficulty growing muscular mass, eunuchoid pro-
portions, a low sperm count, gynecomastia, and poor
levels of energy and desire. Post-pubertal changes
include osteoporosis and hot flashes in those with
severe hypogonadism, in addition to the changes that
have previously been stated,with the exception of the
size and form of the phallus and eunuchoid (Baillar-
geon et al., 2018) Fig. 2; In target tissues, Testosterone
may be transferred to dihydrotestosterone (DHT) in
two ways; The first way; 5 a reductase (5aR) isoforms:
androgen-independent 5aR type 1 (5aR1) and, The
second way; androgen-controlled 5aR type 2. (5aR2),
as well as can Testosterone and its precursor, delta-4
androstenedione, may be converted to estrogens via
P450 aromatase (ERs).

The role of testosterone in spermatogenesis

Testosterone is the androgen in the testis that
initiates and maintains spermatogenesis, and

mature sperm generation depends on androgen
activity. In the absence of Testosterone or its re-
ceptor, spermatogenesis stops at meiosis, causing
male sterility (Walker, 2011).
In men, Testosterone is made by Leydig cells

when they are stimulated by luteinizing hormone
(LH). LH is a glycoprotein hormone that is released
from the pituitary gland in response to gonado-
tropin-releasing hormone (GnRH) pulses from the
hypothalamus (Smith & Walker, 2014).
Primary hypogonadism is characterised by the

inability of the testis to react to follicle-stimulating
hormone (FSH) and luteinizing hormone. When
primary hypogonadism inhibits testosterone syn-
thesis, testosterone is inadequate to control FSH and
LH production, resulting in increased follicle-stim-
ulating hormone and luteinizing hormone levels
(Irvin, 2021).
The pituitary gland secretes gonadotropins,

luteinizing hormone, and follicle-stimulating hor-
mone, which encourage Leydig cells to generate
testosterone and commence spermatogenesis
(Andreassen et al., 2018).
Spermatogenesis is the coordinated series of

processes that occurs during the development of
spermatogonia into spermatozoa. Differential gene
expression and cell-cell interaction are involved in
the process, which is controlled by major endocrine
stimuli (Andreassen et al., 2018).
Sperm production is increased by the production

of androgens (testosterone) in the interstitial cells.
and this agent acts on seminiferous tubules by
stimulating primary spermatocytes to divide into
secondary spermatocytes (Oduwole et al., 2018).
To regulate spermatogenesis, Sertoli cells have

receptors for FSH and testosterone and play
important role in Neutrietion and developed mental
of sperm especially morphogenesis of spermatozoa
(Sofikitis et al., 2008). For more illustration, Fig. 3;
Follicle-stimulating hormone is the factor that is
accountable for the beginning of the process of
spermatogenesis. It does this by binding to sper-
matogonia and Sertoli cells, which in turn stimulates
the production of spermatogonia. In addition to this,
it stimulates the production of oestrogen as well as
an androgen-binding protein by Sertoli cells.

Testosterone and hair

Prior to adolescence, and maturity, male sex hor-
mones are crucial regulators of male bodily devel-
opment (Werner et al., 2012).
Human hair development is regulated mostly by

androgens. A variety of pigmented terminal hair
development in both sexes, including pubic and
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axillary hair and themale beard, is stimulatedby these
hormones following puberty (Randall et al., 1992).
Androgens cause an increase in the amount of

body hair that is evident during puberty (for
example, the growth of a beard), and they continue
to encourage the growth of various hair follicles and
hair sizes for many years (J. B. H. 1958, pp. 399e433).
Androgen-dependent hair diseases, such as hir-

sutism in women (also known as male pattern hair
distribution) and androgenetic alopecia in both
sexes, cause considerable psychologic suffering. This
is because human hair plays an essential part in the
human body's social communication (Randall, 2012).
Androgens function within the follicle to change

the interactions between mesenchyme and epithe-
lial cells, which in turn changes the time it takes for
hair to develop, the size of the dermal papilla, as
well as the activity of keratinocytes, melanocytes,
and dermal papilla cells (Androgens, 2008).

Testosterone and bone

In males, testosterone is an essential hormone for
both the growth of new bone and the preservation
of existing bone. Bone growth is faster in hypo-
gonadal males, which leads to an increased risk of
fractures. In these males, the treatment of testos-
terone prevents bone loss and preserves bone mass
by inhibiting the process of bone resorption (Sin-
nesael et al., 2011).
Osteoporosis is a significant and growing health

concern, particularly among the elderly. Fractures
are a significant burden for society due to the
related financial expenditures, morbidity, as well as
death rates. Osteoporosis affects a growing number
of people (Laurent et al., 2014).
Fragility fractures are the hallmark of senile

osteoporosis, which is a kind of osteoporosis that
affects elderly men (Boers et al., 1997).
Osteoporosis is a gender-related illness as well:

despite the fact that the death rate following hip
fracture is greater in men than in women when
adjusted for age, fewer males are afflicted by oste-
oporosis than women (Johnell & Kanis, 2006).
In contrast to postmenopausal women, men do

not experience the rapid oestrogen insufficiency that
is associated with bone loss. Both of these factors
may contribute to the fact that males have larger
and, as a result, more robust bones than women do
(Seeman et al., 2003).

Testosterone effects on the skeletal muscle

The concept that androgens have anabolic effects
on the muscle is not a new one; people have

Fig. 2. Testosterone formation and activity in the male body (Corona et al., 2011).

Fig. 3. Role of Testosterone hormones in spermatogenesis in human
males (Sembulingam & Prema Sembulingam, 2012).
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understood from ancient times that the removal of
the testicles causes a decline in a man's vitality
(Kochakian, 1975).
Androgens are responsible for the increase in

both muscle mass and strength. The resultant in-
crease in physical activity leads to an activation of
bone-forming sites, which in turn stimulates osteo-
cytes, the cells responsible for modifying bone
production (Notelovitz, 2002).
After men enter their fourth decade of life, their

testosterone levels begin to naturally decline at a
rate of around one percent every year (Vermeulen
et al., 1996). along with a decrease in the strength
and mass of the skeletal muscle (Candow & Chili-
beck, 2005).
Because of the anabolic properties of testosterone,

some sportsmen choose to take it in order to improve
their performance (Hartgens & Kuipers, 2004).

Testosterone and cardiovascular disease

The male cardiovascular system (CVS) benefits
from normal physiologic levels of testosterone, and
testosterone deficiency is associated with an unfav-
ourable metabolic profile and increased Cardiovas-
cular disease events. Normal physiologic levels of
testosterone are beneficial to the male cardiovascu-
lar system (Elagizi et al., 2018).
Serum testosterone concentrations are known to

decline with age, and low testosterone levels have
been related to early coronary artery disease,
negative effects on Cardiovascular disease risk fac-
tors, and an increased risk of cardiovascular death
regardless of age (Webb & Collins, 2017).
After accounting for other factors that raise the

risk of heart disease, such as smoking and choles-
terol levels, the researchers discovered that the risk
of clogged arteries is proportional to the amount of
testosterone that is present in the body. The lower
the testosterone levels, the greater the risk (Malkin
et al., 2010).
There is a risk that therapy with testosterone will

result in an increase in cholesterol levels. There is a
possibility that a heart attack might occur if there is
an elevated buildup of cholesterol in the arteries
that supply blood to the heart (Morley et al., 1993).
When athletes abuse testosterone and other

androgenic steroids, their risk of high blood pres-
sure, heart attack, and stroke increases dramatically.
And when taking too much testosterone can hurt
high-density lipoprotein (HDL) cholesterol levels
and other risk factors for heart disease (Testosterone
and the heart, 2010).
In addition, Hormone treatment by testosterone

caused a moderate increase in the amount of blood

that flowed to the heart muscle by expanding cor-
onary arteries that were otherwise healthy but were
not completely occluded. Additionally, testosterone
enhanced the contractions of the heart muscle. On
the other hand, the medication did not alleviate the
discomfort associated with angina, but it did lower
high-density lipoprotein cholesterol levels (Vincent
et al., 2006).

Testosterone effects on obesity, diabetes and
metabolic syndrome

Research conducted in a laboratory setting has
demonstrated that testosterone has an effect on fat
metabolism mostly through the activation of beta-
adrenergic-induced lipolysis. In addition, it has
been demonstrated that testosterone inhibits the
action of lipoprotein lipase in the adipose tissue
found in the abdomen region, which results in a
reduction in the amount of triglyceride that is taken
up by the central fat depots (Bj€orntorp, 1991).
Men who are obese, have metabolic syndrome,

and have type 2 diabetes has been reported to have
lower levels of free testosterone, total testosterone,
and sex hormone-binding globulin (SHBG). On the
other hand, a low level of testosterone and/or sex
hormone binding globulin is a risk factor for
developing metabolic syndrome as well as type 2
diabetes (Wang et al., 2011).
Men who have low testosterone levels have a

greater risk of developing diabetes later in life. In
reaction to insulin, testosterone makes it possible for
the body's tissues to take in more sugar from the
blood. Insulin resistance is more common in men
with low testosterone hormone levels; therefore,
these men need to create more insulin in order to
maintain normal blood sugar levels (Vigen, 2013).

Testosterone and erection dysfunction

Erectile dysfunction is a complex condition, and
various emotional, physical, and medical variables
contribute to the degree of dysfunction that
considerably damages the quality of life of both the
patient and partner, which in turn has a negative
influence on sexual and reproductive activity (Al-
Darawsha et al., 2023).
In men who already suffer from erectile dysfunc-

tion due to other circumstances, experts thoughts
that low testosterone might substantially contribute,
making an already challenging condition even more
difficult to manage. So that a low testosterone level
is related in some manner with many of the disor-
ders that contribute to erectile dysfunction, one of
which is metabolic syndrome (Golden et al., 2009).
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Even though there is evidence to show that
testosterone plays a significant role in erectile
function, it is possible that testosterone levels below
the lower limit of the normal range are adequate for
the majority of men to maintain regular erections.
Nobody really knows how much testosterone has to
be circulating in the blood for a man to keep an
erection going (Cunningham et al., 2016).
The degree of increases in testosterone and estra-

diol levels was associated to improvements in sexual
desire and activity in response to testosterone ther-
apy in older men with poor libido and low testos-
terone levels; however, there was no convincing
evidence of a threshold effect (Mikhail, 2006).

Testosterone and the prostate gland

The prostate gland is located before the base of
the bladder in males of placental animals. This
gland is responsible for producing and releasing
secretion into the male ejaculate and may be iden-
tified by its location (Cunningham et al., 2016). See
Fig. 4; shows the position of the prostate in a Human
male in a reproductive system and all of the other
primary and auxiliary organs.
The prostate is frequently the site of infection and

inflammation, and sperm harvested from the
epididymis without exposure to the seminal or
prostatic fluid can successfully fertilize and give
birth. Despite the widespread belief that the pros-
tate plays an important role in protecting the lower
urinary tract from infection and in promoting
fertility (Fitzpatrick, 2006).
Testosterone is an essential growth factor for the

cells that make up the prostate. When there is less
testosterone available, the prostate cells cease
growing and dividing. A greater drop in the amount
of testosterone that is available correlates to a
greater loss of prostate cell mass (Silber et al., 1988).

Menwith the lowest testosterone levelswere shown
to have a 23% decreased risk of developing prostate
cancer compared to the rest of the men. Prostate
cancer patients with low testosterone levels had a
higher likelihood of developing an aggressive form of
the disease, which is worth noting (Bianco, 2008).
However, men who have the greatest amounts of

‘free’ testosterone are at a larger risk of developing
prostate cancer than men who have the lowest levels
of testosterone (Watts et al., 2018).
The presence of elevated levels of protein pros-

tate-specific antigen (PSA) may be an indicator of
prostate cancer. In addition to this, it may be an
indication of illnesses that are not malignant, such
as an enlarged prostate or inflammation of the
prostate (Cooperberg et al., 2004).

Guidelines on diagnosis and treatment of
testosterone deficiency

Males who have low testosterone levels, often
known as ‘low testosterone,’ that refers to when the
body does not produce the right amount of testos-
terone as well as the condition is called hypo-
gonadism. If testosterone levels not enough, the
symptoms can become more severe. In men, a
diagnosis of low testosterone hormones or low
testosterone levels is made when levels decrease
significantly below 300 ng/dL, and in females, when
levels fall below 15 ng/dL. The amount of testos-
terone that is circulating in the body is often
measured via a blood test that is referred to as a
serum testosterone test (Smith, 1996).
The range of testosterone levels that are considered

to be normal in the body is normally between 300 and
1000 ng/dL. In the event that its production drops far
below normal, a wide variety of symptoms may
emerge. Androgen deficiency syndrome inmales is a
common illness that may cause tiredness, erectile
dysfunction, metabolic syndrome, and other clinical
symptoms. The amount of testosterone in the blood
decreases with age. The frequency of androgen
deficiency syndrome inmales varies based on the age
group, known and unknown comorbidities, and the
specific research group. The reported prevalence of
androgen insufficiency may be overestimated since
not all menwith symptoms seek therapy. It's possible
that men who complain of androgen insufficiency
symptoms are misdiagnosed since the symptoms are
so ambiguous (Omona, 2021).
Low testosterone circumstances should be

assessed in (Koch et al., 2014).

1- A condition affecting the sellar area, such as a
tumour or radiation damage.Fig. 4. Male pelvic organs and genitalia (Werner et al., 2012).

38 AL-AMEED JOURNAL FOR MEDICAL RESEARCH AND HEALTH SCIENCES 2023;1:33e41

R
E
V
IE
W



2- Treatment with medications that affect testos-
terone production or metabolisms, such as glu-
cocorticoids and opioids

3- Human Immunodeficiency Virus (HIV)
4- End-stage renal disease
5- Chronic obstructive pulmonary disease that

ranges from mild to severe.
6- Metabolic syndrome and type 2 diabetes
7- Dysfunction of the erection
8- When the patient is under 40 and experiencing

uncommon symptoms like hair loss, weight loss,
or acne

The syndrome, often called late-onset hypo-
gonadism, affects older men. Testicular testosterone
production is low. Multiple organ systems may be
affected, causing serious health problems (Corona
et al., 2011).
Testosterone deficiency symptoms are nonspe-

cific, vary in onset and severity, and are not always
present. Sexual symptoms and weariness appear
first (Buvat et al., 2013). Other symptoms, sadness,
sleep disturbances, poor focus, and metabolic dis-
eases (type 2 diabetes, obesity). Age, general health,
comorbidities, medicines, a systemic disease, and
environmental variables might impact the symp-
toms. Diagnostics rely heavily on patient history
(Hall et al., 2008).
Testosterone replacement therapy is the most

common course of action if a problem with low
testosterone has been identified. It is worth noting
that secondary hypogonadism, which may be
treated with pituitary-enhancing medication, is one
of the exceptions. It is the ultimate objective of
testosterone therapy to alleviate symptoms while
also restoring testosterone levels to those seen in

healthy young men's eugonadal tissues (Wu et al.,
2010).
Table 1; shows the possible benefits and risks of

taking extra testosterone (Corona et al., 2013; Cun-
ningham & Toma, 2011).
In males diagnosed with testosterone deficiency

syndrome, there are potentially both advantages
and risks associated with testosterone sup-
plementation* (Morales et al., 2015).
Symptom improvement should be the main goal,

and greater or lower blood testosterone concentra-
tions may be appropriate in people who respond
well to therapy (Ruige et al., 2013).

Conclusion

Checking testosterone levels is a critical part of a
healthy life. Men and women require testosterone to
grow correctly. In men, testosterone has the highest
concentration of any circulating androgen from
others. It is essential in the diagnosis and ongoing
monitoring of a wide variety of disorders, the most
notable of which being hypogonadism, and Prostate
cells stopped thriving when testosterone levels fall
as well as heart failure, type 2 diabetes, erectile
dysfunction, and hirsutism in women. Testosterone
levels may fluctuate, and one low result may not
imply anything unless there are other indications of
low testosterone, And more study is needed to
determine when and how to test for testosterone
levels, how to react to the findings of the test, and
whether or not it is essential to accept the dangers of
therapy.

Ethics approval and consent to participate

Not need approval.

Table 1. Lists the possible advantages and disadvantages of testosterone supplementation.

Physiology Benefits Harms

Erectile function/libido Advancement None
Depression/mood/fatigue Advancement Aggressive behaviour
Erythropoiesis Hematocrit increase Polycythemia, embolism risk
Skeletal muscle Fat-free mass increase None
Bone metabolism Osteoporosis may be prevented None
Cardiovascular system Exercise capacity, congestive heart

failure improve
Cardiovascular thromboembolic risk

Prostate
Benign prostatic hyperplasia None other than the symptoms of a

lack in testosterone.
Prostate-specific antigen levels and volume
hardly increased.

Cancer (metastatic or high
risk of recurrence)

Absolute contraindication Repeated occurrences and fast growth

Cancer (localized and treated) None other than the signs and symptoms
of testosterone insufficiency syndrome

Subclinical cancer aggravation

Testicle None other than the symptoms of a
lack in testosterone.

Impairment or atrophy of sperm production

*See Appendix 1 for evidence quality. www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.150033/-/DC1 has Appendix 1.
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